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OR !B Mengineers set out several years ago to find 
a faster, simpler way of using electricity to put words on paper. 

They began their search by forgetting the past fifty years of 
typewriter design.. 

The machine they developed is a new kind typewriter the 
IBM SELECTRIC. It has no typ bars, no moving carriage. A metalic 
sphere no larger than a golf ball ski.s a.rross the page, printing 
charactersfaster than the eye con see. To change type styles, you 

merely slip one typing element off, click another into its place. 
The IBM engineers even found a way to make the typewriter jam- 
proof through a unique stroke storage system that remembers 
one character while another is being printed. 

Development of the SELECTRIC began with questions instead of 
preconceptions. Whether designing better typewriters or ad- 
vnced computer systems, IBM applies this same approach to help 
businessmen and scientists solve information-handling problems. 
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N,B,Co DELIVERS BIOCHEMICALS*NOT EXCUSES! 

N.B.Co. DELIVERS BIOCHEMIC:ALS, NOT EXCUSES! 

A little water won't dampen our service. If your 
laboratory's on an island,.our biochemicals reach 
your island... dry. You can plan on 24-hour 
delivery in the U.S.A., a bit longer anywhere 
else. You can also plan on your order being your 
order. N.B.Co. is strong on accuracy, triple 
checking every order and every mailing label. 
Strong on supply, too, with 2600 different 
biochemicals to fill your every requirement. 
You'll want to keep N.B.Co.'s 2600-item cata- 
logue in your files. And remember, N.B.Co. has 
the world-wide volume that brings you pure 

biochemicals at lowest prices. If you know what 
you need and need it today, call MOntrose 
2-0214, Cleveland, Ohio. 
NUTRITIONAL BIOCHEMICALS CORPORATION 
21010 Miles Avenue * Cleveland 28, Ohio 

I Send for our free October, 1961 Catalog con- 
taining more than 2600 items. Fill out coupon 
and mail today for your copy. SC 
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FIRST 
HIGH-PRECISION 
CHROMATOGRAPH 
SEES, MEASURES 
ALL COMPONENTS 
The new Perkin-Elmer Model 226 Gas 
Chromatograph is the world's first high- 
precision chromatographic instrumental 

system. 
It employs the most advanced electronic, 
pneumatic and thermal control components 

and subsystems to optimize the perform- 
ance of high resolution Golay and packed 
columns, the flame ionization detector, and 
the first automatic, truly linear, temperature 
programming system. Its unmatched speed, 
resolution, reproducibility, and quantita- 
tive precision facilitate automatic analysis 
of virtually any organic mixture amenable 
to gas chromatographic separation. 

For the petroleum chemist who wishes to 
resolve all of the components in a gasoline 
or gas-oil. 
For the biochemist who wishes to analyze 
steroids, lipids, amino acids or saccharides 
precisely and rapidly. 

For the food chemist who must sense and 

measure the marginal traces of components 
which contribute to flavor or aroma. 

For all chemists who require the finest per- 

formance, precision and convenience in 

gas chromatographic analysis. 

Golay chromatogram above shows sep- 
aration of 103 components of reformed 

gasoline in 55 minutes. Note: iso and nor- 

mal butanes completely resolved at start, 

naphthalenes at end of run. 

For complete information, write Instrument 

Division, Perkin-Elmer Corporation, 910 

Main Avenue, Norwalk, Connecticut. 
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Editorial Science for the Public ...... ........ ................. 

Articles Agriculture and Urban Life in Early Southwestern Iran: R. M. Adams ............. 
Archeological survey provides a basis for observing broad changes during 
7000 years of sedentary life. 

Drug Screening and Evaluative Procedures: S. Irwin ........................... 
Current approaches do not provide the information needed for properly 
predicting drug effects in man. 

"Productivity" of Undergraduate Institutions: A. W. Astin ........................ 
New analyses show that a college's output of doctors of philosophy depends 
largely on its input of students. 

News and Comment 

Book Reviews 

First strike? . . . Space accord . .. Federal aid to education ..................... 

Evolution's Two Components: Biological and Cultural: G. G. Simpson ............ 

A. Streitwieser's Molecular Orbital Theory for Organic Chemists, reviewed 
by F. E. Harris and R. H. Eastman; other reviews . . ...................... 

Reports Strontium-90 in Alaska: A. R. Schulert ............... .................. 

Electroesophagogram of Individual Hookworm (Ancylostoma caninum): 
M. Roche, C. Martinez-Torres, L. Macpherson . ........................... 

Oxidation of Carbon-14 Labeled Galactose by Subjects with Congenital Galactosemia: 
S. Segal, A . Blair, Y. J. Topper ................ .......................... 

Dimethylacetamide: A Hitherto Unrecognized Hallucinogenic Agent: A. J. Weiss et al. 

Appearance of Radioactivity in Mouse Cells after Administration of Labeled 
Macromolecular RNA: M. R. Schwarz and W. 0. Rieke .................... 

Direct Tabular Method for Obtaining the Order of a Reaction of a Restricted Class: 
A. A. Blumberg and S. C. Stavrinou ................................... .. 

Intestinal Transport of Selenium-75 Selenomethionine: R. P. Spencer and M. Blau .... 

Inhibition of Hypoxylon pruinatum by Pyrocatechol Isolated from Bark of Aspen: 
M . H ubbes ........................................................ 

Refractive Error and Vision in Fishes: E. R. Baylor and E. Shaw ............ 

Departments Application of Automation to Urinary Steroid Assay; Forthcoming Events ........ 

Letters from P. D. Wall; H. von Foerster, P. M. Mora, L. W. Amiot; M. A. Harrell; 
S. Ehrenpreis and D. Nachmansohn; W. Eisenman and E. W. Sinnott; J. E. Wright; 
J. 0. Corliss; T. H. Jukes and H. P. Broquist; L. C. Edie; J. R. Brobeck and 
J. Mayer; E. Ft. Leonard, R. S. Ledley, L. B. Lusted; M. H. Marx; M. W. Kay 
and M. S. Marshall; M. Taube, A. Newell, H. Simon; D. K. Edwards, J. L. 
Kavanau, K. S. Norris; D. N. Misra. 

N ew Products .......... .................................. 

Cover Baby lemur (Lemur fulvus rufus), aged 3 weeks, born in the laboratory of the 
department of anthropology at Yale University in the spring of 1961. It is thought to be the first lemur born and reared in the United States. [John Buettner-Janusch, 
Yale University] 
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The New Brunswick Scientific Company Presents The PsycroTherm 'IT 

A CONTROLLED-ENVIRONMENT 

INCUBATOR-SHAKER 
U.S. Patent No. 3,002,895 
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For the Growth of Microorganisms under Controlled 
Conditions of Temperature, Atmosphere, and Agitation 

('assi;r c acili.ieos trov;siod 
for ci-cd!iating 'as i:n dhe 

t.;(jl;t.ly scaled chamber. 

THE PSYCROTHERM is a rigidly con- 
trolled environmental incubator with 
a continuous-duty shaking mechan- 
ism. Though it occupies compara- 
tively little floor area, it has 10% 
cubic feet of usable work space in 
the incubation chamber, where static 
and shake cultures can be incubated 
simultaneously or separately. 

A VERSATILE UNIT 

With fully integrated heating and 
refrigeration systems the unit is ideal 
for work with psycrophilic, meso- 
philic, and thermophilic systems. 
Temperatures can be accurately reg- 
ulated from 0? C to 60? C with a con- 
trol tolerance and temperature 
gradient both within ? 0.5? C. In 
non-refrigerated units, the tempera- 
ture range is from ambient to 600 C, 
with the same tolerance and gradient 
as above. 

There are many interchangeable 
shaker platforms. They have large 
capacities for flasks, tubes, and other 
culture and reaction vessels. 

CHOICE OF SHAKER MECHANISMS 

The degree of agitation can be se- 
lected and the temperature controlled 
for the growth of aerobic and anaero- 
bic organisms. Models are available 
with either Gyrotory? or reciprocal 
agitation, and illumination for pho- 
tosynthesis studies. The PSYCRO- 
THERM can also be used as a BOD 
incubator. 

CONTINUOUS DUTY SHAKING 
The shaking mechanisms are preci- 

sion built for continuous operation, 
long life, and for smooth, quiet, 
reproducible agitation. Speed is ad- 
justed mechanically and will never 
drift nor vary when workloads or 
voltages change. The rotary shaker 
mechanism has a range of speeds be- 
tween 50 rpm and 400 rpm. The 
reciprocating shaker mechanism has 
an adjustable stroke from 0 to 31/2" 

and a speed range between 40 and 
285 oscillations per minute. 

OVERALL DIMENSIONS: Width 40", Depth 29", Height 65" 
CHAMBER DIMENSIONS: Width 321/2', Depth 21", Height 26" 

UNCONDITIONAL ONE-YEAR WARRANTY 

Write for Catalog G26S/4132 

NEW BRUNSWICK SCIENTIFIC CO., It 

P.O. BOX 606, NEW BRUNSWICK. NEW JER 

NC. _ 

SEY 
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N C R ...Research 

. D e v Me l o p m e nt% 

OPTICS LOGIC & CIRCUITRY MECHANICS DIGITAL SYSTEMS 

... N e w P r o d u c tsIlk 

THE NCR 450 CONTROL AND PROOF MACHINE THE NCR' 450 CONTROL AND PROOF MACHINE 

NCR offers a wide range of opportunities for experienced 
scientists and engineers interested in commercially oriented 
projects or advanced military electronic development. Cur- 
rent work encompasses a broad field of activity including 
semi conductor research, low temperature physics, micro- 
electronics, photochromics, advanced electronic systems 
development, high frequency communications, and opera- 
tions research studies related to complex business and 
financial systems. Previous efforts of NCR research and 
development have resulted in new products such as: NCR 

(no carbon required) Paper, the highly successful Elec- 
tronic Data Processing Systems, and other items for the 
electronic and business machine industries. Rapid growth 
has caused openings at all levels of experience and educa- 
tion and provide opportunity for technical or administra- 
tive growth. 
Send letter of application and resume to: T. F. Wade, 
Technical Placement, G-6, The National Cash Register 
Company, Dayton 9, Ohio. An equal opportunity employer. 

NCR PROVIDES TOTAL SYSTEMS- FROM ORIGINAL ENTRY TO FINAL REPORT- 
THROUGH ACCOUNTING MACHINES, CASH REGISTERS OR ADDING MACHINES, AND DATA PROCESSING . 
The National Cash Register Co. * 1,039 offices in 121 countries 78 years of helping business save money | 
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The one that got away 

.. is the coelacanth, until recently ..- 

thought to be long extinct. He is, however, 
examined and discussed in Dr. Romer's fascinating text along 
with a wealth of up-to-date information on many facets of comparative anatomy 

New (3rd) Edition of Romer - THE VERTEBRATE BODY 

..... is the coelacanth, until recently ~% ---~--~:~:~;~:~ -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,jh 

thought to be long extinct~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.Hei,hwvr ,, 
examined and discussed in Dr. Romer's fascinating text along~~~~~~~~~~~~~~~~~~~~~~~~~`u~ 

This popular text is one of the finest volumes available for 
a background course in comparative anatomy. A study of 
form and function of the vertebrate body is interwoven 
with embryological, histological, paleontological and 
evolutionary material. Coverage is truly comparative and 
does not overemphasize human structure. 

Function is considered so that the student may understand 
the relations of the various systems within the animal and 
may also understand the animal in relation to its environ- 
ment. 

Dr. Romer has skillfully brought his text fully up-to-date 
for this New (3rd) Edition. You will find an entirely new 
chapter devoted solely to the endocrines. Sections on the 
cell and on embryology have been carefuly rewritten. The 
illustrations, always an outstanding feature of this book, 

have been thoroughly revised in the light of current knowl- 

edge in the field. Color has been added to lend visual 
clarity to many of the drawings-most of which are re- 
drawn or relabelled. You will also find many completely 
new line drawings. 

Chapters are included on: The Early Development of 
Vertebrates-The Skin-Muscular System-Body Cavities 
-Mouth, Pharynx, Respiratory Organs-Digestive System 
-Excretory and Reproductive Systems-Circulatory Sys- 
tem-Sense Organs-The Nervous System-Etc. Three 
appendices present: A Synoptic Classification of Verte- 
brates, Scientific Terminology, and References. 

By ALFRED SHERWOOD ROMER, Alexander Agassiz Professor of Zoology 
and Director, Museum of Comparative Zoology, Harvard University. 
About 640 pages, 6" x 9", with about 407 figures. About $7.50. 

New (3rd) Edition-Ready May! 

Ready in August! Romer - The Shorter Version of 

THE VERTEBRATE BODY - New (3rd) Edition! 

A well-illustrated study of ertebrate structures designed for short courses 

in comparative anatomy 

A shorter version of Dr. Romer's book described above, 
this text is designed for use in short courses in comparative 
anatomy. The major items of the original work are incor- 

porated and the details of lesser importance are omitted. 
The famous clarity and easy understanding of the longer 
work still prevail. All of the excellent labelled illustrations 

in the longer book are retained in this shorter version. The 
four chapters including introductory material on the verte- 
brate body plan, the natural history topics, discussions on 
family trees, cells and tissues plus the handy appendices are 
reproduced without change. 

By ALFRED SHERWOOD ROMER. About 486 pages, 6s" x 91/4?", with about 
407 illustrations. New (3rd) Edition-Ready August! 

Gladly sent to college teachers on approval 

W. B. SAUNDERS COMPANY 
West Washington Square * Philadelphia 5 
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To provide more positive diagnosis.. to speed slide preparation... to perfect it 
technically and thereby produce exceptional cytological detail in thin undistorted 
sections... these are the aims and accomplishments of International's new model 
CT Microtome Cryostat. 
Everything necessary for precise, frozen sectioning has been conveniently pack- 
aged in one superbly engineered compact instrument. From fresh tissue to fin- 
ished slide in minutes. There is a new, integral Freon fast freezing arrangement. 
Controlled temperatures from -10?C to-20?C are held even with the top open. 
Laboratories significantly speed their service. Pathologists get the best possible 
sections to help them achieve diagnostic certainty even under pressure of time. 
Write for our latest brochure. 

INTERNATIONAL Q( ) EQUIPMENT CO. 
1284 SOLDIERS FIELD ROAD * BOSTON, MASS. 



In chemical shorthand, the double arrow [:] represents 
interaction...the dynamic equilibrium set up between 
two groups. And, in the development of new and effec- 
tive products, there is a similar need for constructive 
and creative interaction-for the give and take of 
new ideas and freshly observed relationships. This 
need-for a complete and clear mutual understanding 

of immediate and long-range objectives-can be filled 
when you start to communicate creatively with... 

~c= ] ,*AN~A. MX ~u| AMERICAN CYANAMID COMPANY. FINE CHEMICALS DEPARTMENT-Pearl River, New York. 
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AUTOMATICALLY.. .with the New 

multi/matic Sample Changer 

The SC-101 Manual Flow 
Counter with ultra-thin 
Mono/mol WindowDetector. 

New FDSeries Flow Cour ,'er 
with the ultra-thin Mono/ 
mol Window features plug- 
in assembly. 

Fifty sample capacity . . . any size up to two inch . .. 
any type of detector (Scintillation, Flow Counters, GM 
Tube) . . . simple one-knob operation . . . these exclusive 
advantages plus low initial cost and low operating costs ... are 
all yours in the outstanding new Tracerlab MULTI/MATIC 
Sample Counting System. 

Only from Tracerlab - the world's largest and first manu- 
facturer of Sample Changers could you expect - and get- 
such a revolutionary new system. 
The New SC-100 MULTI/MATIC Sample 
Changer provides positive, accurate positioning of samples. 
Samples are readily accessible because they are loaded and 
driven on a horizontal plane (in contrast to tower or stack 
types). Automatic recycling of a single sample, automatic by- 
pass of empty sample positions, automatic recycling to the 
starting position plus the ability to operate with all types of 
detectors are other features of this most versatile new 
Tracerlab development. 
The New Tracerlab FD-1 and FD-2 Flow Counters 
feature the ultra-thin Tracerlab Mono/mol window (less 
than 125/tg/cm2). These low cost units, available in 1" or 2" 
window diameters plug in to a common shield and feature 
low background . .. excellent plateau characteristics . . . 
very low gas consumption and will operate with a wide 

13 APRIL 1962 

variety of counting gases including helium-isobutane, argon- 
methane, methane or natural gas. 
The New Tracerlab SH-1 Shield operates with either 
the automatic changer or the SC-101 Manual Changer 
pictured. It accommodates both the 1" and 2" FD Series Flow 
Counters, windowless flow counters, P-20D Scintillation 
Detectors or standard GM detectors. Convenient handles 
make it easy to insert or remove from any changer, shield 
thickness of' 2 inches of lead -provides low reproducible 
backgrounds. 

The Tracerlab MULTI/MATIC Sample Counting 
System when combined with other Tracer/matic com- 
ponents . . . scalers, time and count printers, or time, count 
and CPM printers . . . provides more specific sample infor- 
mation than any other system. 

For complete specifications on the new low cost, economi- 
cal-to-operate Tracerlab MULTI/MATIC Sample Changer 
write for Bulletin M. 

Anracer/ IaN7 
A Division of LABORATORY FOR ELECTRONICS. INC. 

1601 Trapelo Road, Waltham 54, Massachusetts 
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NEW MAGNETIC DATA RECORDER 

ESPECIALLY designed for medical researchers, 
teachers and clinicians. Economical data 

storage . . . designed to instrumentation standards 
. . . precise repeatability for data processing ... 
wide band width. . . time scale expansion or com- 
pression. .. economy and reuseability of tape . . . 
these are some of the advantages of adding this 
magnetic data recorder to your recording facilities. 
The Sanborn-Ampex Series 2000 Magnetic Data Re- 
corder serves as an ideal companion to other Sanborn 
instruments for biophysical research. Any phenom- 
ena routinely recorded on a direct-writing or photo- 
graphic recorder may be recorded on magnetic tape, 
using the same preamplifiers. Data thus stored can 
later be graphically recorded for detailed study or 

teaching purposes, displayed on a meter or 'scope, 
or fed into a computer for processing and statistical 
analysis. 
Operation of the instrument is simple and straight- 
forward. All channels maybe quickly aligned without 
need for auxiliary equipment. 
For complete information call the nearest Sanborn 
Branch Office or Service Agency - or write Manager, 
Research Instrument Sales. 

SANBORN-AMPEX SERIES 2000 MAGNETIC DATA 
RECORDER in mobile cabinet provides up to 7 recording channels, 
4 tape speeds, power supply and Sanborn plug-in electronic circuits 
for either FM (DC to 5000 cps) or direct recording (50-50,000 cps). 
The system uses u-inch tape on 10-inch reels for up to 3.2 hours 
of continuous recording. 

is iiNsi 5:A ~ ~r4~~t.A 
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UNITRON'S Complete Laboratory Installation for High- 
Temperature Metallography with Metallograph and HVC-3 
Control and Power Station. 

el DMR Depth-Measuring Rollscope for examination of 
; or cylindrical surfaces ....................... $445. 

UNITRON'S Research Installation for High-Temperature 
Microscopy, Desk Model HM 

(Write for price and complete specifications) 

I ''' ' 3 .... ''" i 'V;. ~ i ' ',, '.'r 

H H S-3 : Vacuum . Long Woring Dis . oniomete 
OHe tig"'Stae fpi tance Objective . p: ee' ee 
1500t ;: 6.. ,:2S. FF40X .....$149. from $5.S *:. 
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I/ 7-T~/? IS YOUR COMPLETE SOURCE FOR MICROSCOPES 
neet every metallurgical application ... from low-power macro to high-power micro exami- 
ions, right on through to advanced research in high temperature studies of the new metals 
:he space age. And when it's time to balance your equipment budget against your needs, 
IITRON prices will be among the best news of all. 1 

!Y A U/J '/ T FON' IN YOUR LAB ... FREE, FOR 10 DAYS Send me yourcatalog No. 4A-2 
;alesman's demonstration gives you only about 30 minutes to examine a microscope ... NAME DEPT. 

*dly the best conditions for a critical appraisal. But, UNITRON'S Free 10-Day Trial allows I 
to use the microscope in your own lab and put it through its paces on your own particular I COMPANY 

?blem. Use the coupon to ask for a no-obligation, prepaid trial. And if you want more details ADDRESS 

these and other UNITRON Microscopes, use the coupon to request a complete catalog. CITY STATE 
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COLE MAN 
introduces a 

new complete line 

of pH electrodesoe E 

30 electrodes for virtually any laboratory ap- 
plication-pH determination, millivolt measure- ' | i l ^ 
ment, titration - are included in the new 
Coleman Electrode Program: 
SHIELDED GLASS ELECTRODES for use in any 
liquid medium over wide ranges of tempera- 
ture, viscosity, alkalinity, and sample constitu- T ,,1, , 

tion. All are completely shielded against stray 
electrical fields. Probe electrode 1pe 
REFERENCE ELECTRODES for any application; n deep flasks. 
available with calomel reference elements or in deep flasks. 
non-mercurous elements for use in foods, :E 

pharmaceuticals, etc. 
METALLIC ELECTRODES for millivolt measure- a 
ments and the full range of electrometric titra- Liquid uncton easly 0j. Liquid junction easily tions. esf(l)lished with new 
The Coleman Electrode Program provides a plnzger method. 
series of important advantages over other types 
of electrodes: 
Screw base electrodes thread directly into Glass electrodes are 
electrode head of any Coleman pH meter; oml)eely shielded 

co~ . tle stray electri- 
sample requirement is only 3.5 ml. (iis 

Plunger-type liquid junction available with r 
reference electrodes permits instantaneous re- 
newal of the liquid junction and easy cleaning; 
ideal even for slurries and viscous liquids. Con- 
ventional capillary-type reference electrodes 
available. 
Replaceable glass elements for reference elec- 
trodes cut electrode replacement costs by elimi- 1 
nating need for purchase of complete new - ! ? 
electrode. Elements are threaded for easy clean- 
ing and filling of liquid junction. a 

Versatility is provided by adapters permitting 
Coleman electrodes to be used with almost any 1 G 
modern pH meter. the Coe 

Overall economy is provided by the Coleman | trode Pro 
Electrode Program - electrodes cost approxi- plied by c 
mately one-third less than comparable elec- ,i ary, Delm 
trodes. ' Laboratoi 

Write for complete information. Request the 
Coleman Electrode Booklet S B-282. 

COLEMAN INSTRUMENTS, INC.. MAY WOOD, ILLINOIS 
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added to the line that stands by itself 
The New Disposable Econo-Cage #21, ?" mesh designed for rat housing and |^1',,"' 
Pictured Above, Brings To Animal Care fit interchangeably on all 40 Series cages. 
A Rigid Plastic Disposable Cage That All 30 Series lids also fit all 40 Series 
Spells Real Economy. It Stands By Itself cages but have the y'%" for mice. 
Requiring No Expensive Supports That 
Prevent Full Visibility. Designed Pri- 
marily For Mice, The Cage Is 11?/ X . 
7?2" X 5" Deep. The Floor Area Of . 
84 Square Inches Will Adequately House 
Up To 12 Mice. All 20 Series Lids Fit .iIi'!I 
The New Disposable Econo-Cage #21. GENE 

ECONO-CAGE #50 SERIES 
The new 50 Series Econo-Cages and 
lids are designed for Hamsters or rats. 
Dimensions are 1278" X 147/s" X 65/8" 
deep with room for 11 adult Hamsters 
per cage. The cages are available in clear 
Acrylonitrile-Styrene Copalymer- 
Econo-Cage #53, Linear Polyethylene 
-Econo-Cage #54 and Polypropylene- 
Econo-Cage #55. All 50 Series lids fit 
interchangeably on 50 Series cages. 

ECONO-CAGE #40 SERIES 
Number 40 Series cages can be used in- 
terchangeably for Hamsters and/or rats. 
#43 is made of clear Acrilonitrile-Sty- 
rene-Copolymer, #44 of Linear Poly- 
ethylene and #45 of translucent Poly- 
propylene. All 40 Series lids are standard 

13 APRIL 1962 

ECONO.CAGE #30 SERIES 
Numrrber'30 Series cages are designed as 
breeding and holding cages for mice. 
The over-all dimensions are 19" X 10 ?" 
X 51/8 " deep. Cage #32 is made of fiber- 

glass, reinforced by plastic. Cage #33 
is made of clear Acrylonitrile-Styrene 
Copolymer. Cage #34 is made of linear 
high density Polyethylene. Cage #35 is 
made of Polypropylene. All 30 Series 
lids are interchangeable on 30 Series 
cagpes. 

ECONO-CAGE #20 SERIES 

Econo-Cages in the 20 Series are de- 
signed primarily for mice. Over-all 
dimensions of the cages are 112 ?" X 
71/2" X 5". This cage is used for housing 
animals during experimentation and also 
as a one-to-one and two-to-one breeding 
cage. The cages are available in Poly- 
styrene - new disposable Econo-Cage 
#21, Fiberglass, reinforced plastic- 
Econo-Cage #22, clear Styrene-Acrylo- 
nitrile Copolymer- Econo-Cage #23, 
transculent Linear Polyethylene-Econo- 
Cage #24, autoclavable Polypropylene- 
Econo-Cage #25 and Polycarbonate Res- 
in - Econo-Cage #27. All 20 Series lids 
are interchangeable on 20 Series cages. 

Over. 
gener 
6" de 
for 1 
use r{ 
mice, 
Becal 
teach 
with 
fiberg 
#121 
Cage 

MRAL PURPOSE ECONO-CAGE #12 
-all dimensions of the Econo-Cage 
ral purpose unit are 11?2 " X 8" X 
,ep. This cage is designed especially 
aboratories with changing animal 
equirements. It can be used to house 
, Hamsters, rats and guinea pigs. 
use of its versatility, it is ideal in 
ing situations. The cage is available 
or without windows. It is made of 
glass reinforced polyester plastic. All 
lids can be used on General Purpose 
#12. 

ECONO-RESTRAINING CAGES 
#90 SERIES 
The small Restraining Cage #88 can be 
varied from 2" to 31/2" in length and is 
1?4 wide. Econo-Cage #90 can be 
varied from 4?2" to 6" in length and is 
21/2" wide. Econo-Cage #91 can be 
varied from 5" to 7" in length and is 
3" wide. All these units can be cleaned 
chemically or with hot water. They are 
not autoclavable. 

FOR MORE INFORMATION ABOUT THE 
LINE THAT STANDS BY ITSELF, write: 

-----I ECONO-CAGE DIVISION e c o n 0 MARYLAND PLASTICS, INC. 

_- c a g Ie 9 East 37th Street, 
L_JJ.__^LJ New York 16, N. Y. 

75 



... remembers when you forget! 

the fully automatic, electric 

ANTICIPATION TIMER 
from Scientific Industries 

Now.. . a fully automatic timer, with 15 ampere capacity, that 
remembers when you forget! ANTICIPATION TIMER turns your 
apparatus on . . . then stands guard all through the time cycle. 
A flashing red light summons you when the end of the time cycle 
is approaching. If you don't respond ... ANTICIPATION TIMER will! 
It turns your apparatus off -and commands your attention with 
a "must-answer" buzzer at the completion of the time cycle. 
ANTICIPATION TIMER is automatic . . . it won't let you forget! 

APj/DRACYCl / assured by a synchronous motor drive with specially designed ACURAun I friction clutch. 

I yDEPENDABI DlI /TY tested and proved to operate with no loss of ac- 

LONG LIFE extra years of faithful service are built in to the sturdy cast 
L ONG Lf - iron casing. 

* NOW AVAILABLE IN 15 MINUTE, 2 HOUR OR 24 HOUR MODELS * 

... at your laboratory supply dealer, or write to: 

/, \SCIENTIFIC INDUSTRIES, ,NC 
( -? \ DEPT. S462 * 220-05 97th AVENUE ? QUEENS VILLAGE, L.I. * NEW YORK 
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Record Two Variables Side by Side 

with the DUAL 2 PI / iKJL Recorder 

The DUAL rectif riter recorder combines in one 
compact instrument two complete galvanometric recorders 
and a single chart drive . . . enabling you to record two 
variables simultaneously to a common time base. No chart 
drive synchronization problems, just one chart roll to 
handle and data can be interpreted in a glance. Only the 
DUAL rectilriter offers true rectilinear recording on two 
41/2-inch, side-by-side grids. Whether you use it primarily 
as a single channel instrument or for the hundreds of appli- 
cations requiring the direct comparison of two variables, 
you'll find the DUAL rectilriter offers greater convenience 
and unmatched versatility. Available in either portable or 
flush-mounting models in the widest selection of standard 
ranges. 

Two-Cycle Pen Response 
d-c Milliampere Ranges ............................ /2 ma to 100 ma 
a-c Ampere Ranges ..............................0.25 amp to 25 amp 
d-c Ampere 

Range ...................... 100 mv for use with standard shunts 
Expanded Scale a-c Voltage 

Ranges ........................80-130 V, 160-260 V, 320-520 V 
a-c and d-c Voltage Ranges .........................10 V to 1000 V 
Frequency Ranges ........................................50, 60, 400 cps 
Five-Cycle Pen Response 
d-c Milliampere Ranges ..........................2.5 ma to 125 ma 

Special options and accessories further expand the 
usefulness of rectilriter recorders. Also available in single 
channel models. 

Write for complete information. 

APPARATUS DIVISION 
PLANTS IN HOUSTON 

AND DALLAS. TEXAS 

TEXAS INSTRUMENTS 
INCORPORATED 
3609 BUFFALO SPEEDWAY 
P. 0. BOX 66027 HOUSTON 6.TEXAS 
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The new analytical balances in the 2600 series 
are designed on the substitution principle of 
weighing. They are ideal for routine analytical 
procedures-providing maximum convenience and 
speed of operation through table level controls 
and wide range projection scale. Also featuring 
large, convenient weighing chamber and all-metal 
(aluminum) housing. Sensitivity 1/10 mg- 
Optical Range 1000 mg-Price $715.00 
Exclusive: special new model 2623 offers continuous 
mechanical taring for any value to 100 g. 

A demonstration or trial of any Sartorius balance may be 
arranged through your nearest Sartorius distributor. 
For further information on series 2600 balances contact: 
U. S. distributor for all Sartorius products 
BRINKMANN INSTRUMENTS, INC. 
115 Cutter Mill Road, Great Neck, N. Y. 
PHILADELPHIA . CLEVELAND ? HOUSTON -.MIAMI . MENLO PARK, CAL. ST. LOUIS. 
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New Alpha Counter Safely Demonstrates | i 3e the Stars Mn PIanets Close Up! 
Radioactivity in the Classroom! ASTRONOMICAL NG TELESCOPE 

I: Many cieneA classes andD 60 to 180 Power. An unusual Buy! Famous Mt. Palomar Type 
^,... .^.. every junior and senior - ADY TO USE! You'll see the Rings of Saturn, the fascinating planet Mars, huge _" physics class will find this craters on the Moon, Star Clusters, Moons of Jupiter in detail. device a fascinating means _ , ' - Galaxies I Equatorial mount with lock on both axes. Aluminized and of studying radioactivity. l over-coated 3" diameter high-speed f/10 mirror. Telescope comes ; Counter provides vis etal in- - .AK : equipped with a 60X eyepiece and a mounted Barlow Lens, giving dications-instantly detects 

ytrs ~radioactivity in set~f-lumi- * ~ e \you 60 to 180 power. An Optical inder Telescope, always so 

: and- toriu - bearing orea It FREE with Scope:-Valuable STAR CHART plus 272 page miners. Aoesent paints, hranium- e- tir i a ui n cled a abletraringod ores. 
S,.II.il..,. ,;HrI ; ;,| particles (rays) appear onu "HANDBOOK OF HEAVENS" plus "HOW TO USE YOUR screen . . are magnified by novel lens system . . . and Photographers! This is an actual photograph TELESCOPE" BOOK. viewed through eyepiece. Operates with all uranium of the moon taken through our Astronomical 
minerals. Also recommrended for prospectors, assayers, ex- Telescope by a 17-year-old student. Stock No. 85,050-W --- ------.-.--.- ..-- $29.95 Postpaid 
perimenters, and for Igeneral laboratory use. 100% safe. 
Must be used in darkened room. Unit includes Alpha Counter (21/a" long he %"/ visible diameter), red filter 
aStck No. 6 W -_safe ali$9a 

source. 
41/4" REFLECTING TELESCOPE! Up to 255X EW EDMUND STAR FINDER 

_ 
Newv vibration-free metal pedestal With this precision made metal instru- 

"' misousnt. With this scope you can see ' muiemst, any observer can quickly locate 
w, ith greater power plus will split finer and identify any charted visible star. BUILD A SOLAR ENERGY FURNACE stars. Mirror llas tvice the light gath- The view is erect, same size, same bright- A fascinating new field. Build youtr own Solar ering po-er. Mirror guaranteed to give ness. I Furnace for experimentation-many practical . theoretical limit of relhuti'n. Black and Overall size is 8" x 4" wide x 714" uses. Easy! Inexpensive! Use scrap-wood! We pinion focusing vi u'.u{l<..,i; l mount- deep. It is designed for use on any photo furnish instructions. This sun powered furnace j ing-only one '.i .s.sJu' fi,o.,,::s stars ifirt,, or :tiriaple mount. (Suggestions for mounting are will generate terrific hecat-20000 to 3000?. Aluminuim tube. 6 power finder tele- imicdl.ldi. Iull directions included. Fuses enamel to misetal. Set paper aflame in ( scope. 2 stamndard size eyepieces and 

secomnds. Use our Fresnel Lens-14" diameter . . . f.l. 14?. ~^ mounted Barlow lens give you powers of Stock No. 70,501-W- $9.00 Postpaid 
Stock No. 70,130-W, Fresnel Lens - $6.00 Postpaid , . 45X-90X---135X- 18o and 255X. -___I aala__l 11" Sq. Fresnel Lens F.L. 19" Low-cost accessory eyepiece available 
S11"t 

S. Fsre,snel Lens F.L. t9" 5 
^ for htgher powers. FREE with Scope:-Valuable STAR Stock No. 70,533-W - ------_ ______$4.75 Ppd. CHART pluts 272 page "HANDBOOK OF HEAVENS" 

r PLANETARIUM PORTRAYS pilus "HOW TO USE YOUR TELESCOPE" Book. THE FASCINATING STORY Shipping weight 25 lbs. 

THE FASCNATING 

STORY 
MINIATURE WATER PUMP Stock No. 85,105-W ................. $79.50 f.o.b. . OF EARTH IN ACTION 

Wf onderful for experiisents, siniatture water- Same Telescope as above utit equipped with Electric I Here is the story of cosmic mo- falls, fountains, HO gage railroad backtdrops, Clock Drive- tions-how the moon revolves around etc. Tiny (28%" x 13 /") electrce ^.o'.r ar.- Stock No. 85,107-W $109.00 F.O.B. Barrington, N. J. the earth, and the earth around the 
putitip ideal for hobbyists, labs, *.el::.;. I':.;.; stun, with our planet rotating simul- contintuous flow of water at rate of one pint taneously. With this instrument, .4t-r^i per mtiinutle at a 12" head. With 2 D Batteries i. k t:. ,,i i-r ,v(c a three-dimensional moviing demon- 

ain series sll psuaip to 24" high. Runs 48 hrs- on battery. EXCITING NEW LOW-COST MOON MODEL- sorcur This handsooa e gear and-hain-driven unit is Works in eitler direction. Self-prining. occur. This handsome gear-and-chain-driven unit is 
Stock No. 50,345-W -- - - - $2.25 Postpaid ---BI -- AN OUTER-SPACE 'upportid by 1 stnartly finished wood base. The sun is 

PIC o" iu liain,'(,ir, and the earth is 4". Planetarium is CONVERSATION PIECE 12" high, base 8" wide; arin is 18" long. A completely 
THERMOMETER TIE BAR AND CUFF LINKS 
REGISTER AS HOT CONVERSATION PIECE 

aliggedly precise tiew style item 
.ssi;" 3 ! in imatched set of cliff lhks amad tie 

bar-featturing nsmon-1reakable, ac- 
,..,.. cutrately calibrated tlhermsometers. 

lasy to real. In1'cia range tromn 20 (degrees) to (plus) 
120 (i1..;-:.r,; I'.llir:,ililii on circular dial. Silver plated, 
gift :. \ i'l Tic It.:r and Cuff Links also available 
separately. 
Stock No. 1700-W Tie Clasp --.--. $3.25 Ppd. tax incl. 
Stock No. 1701-W Cuff Links _-____$6.55 Ppd. tax incl. 
Stock No. 1702-W Set of Clasp & Links, 

$8.75 Ppd. tax incl. 

War Surplus American-Made 7x50 Binoculars 
Big savings Brand new Crystal ." . 
clear viewing-7 power. Every opti- 
cal element is coated. An excellent 
night glass-the size recommendeod 
fnr satOellite viewinna Il,li.vil l . ..... 

':%: i^ ?'^ r;^ ;xar r - ii reliei vLU ou,uuu austraiecu, uelignmtuilly informative handbook included. 

ters, tIe 2 - ! v' ;.'I. ; ",'..t, vi' Stock #70,415-W- _ _ __ _______ $29.95 ppd. 
Oceats of Stor!' -. U v. ! t';: as, 
scaled to size. I . mtil( r'.. i! 
oships lelp to narrow margins- 
valuable teachling aid and outer- OFFSPRING OF SCIENCE... REALLY BEAUTIFUL! 
space display for mutseums and CIRCULAR DIFFRACTION ' teei?M ^ institTtustioss. Witi proper rotationCIRCULAR DIFFRACTION- > ! ;! 1 " t lt I Iiases, atish sith 'blacl .. GRATING JEWELRY *: "?.. . ' , :',.~:- effects! Made of tough, washlable 

platstic in three colors, casn be marked without damage. di Iteverse side blank to provide rooms for present and future . diameter space data. Wond(erful gift for amatel:r !,.:r , :cvr ::: -.. t. Sliimmering rainbows of gemlike color enthusiasts. Exciting "conversation -. ' *" . i!-,: . h:s | in jewelry of exqtiisite beauty-made or den. Diam. 12". Wt. 3% lbs. P'riced remcarkably low. with CIRCt L A R DIFFRACTION- Stock No. 70,515-W ----- ___ $12.50 Postpaid GRATING REPLICA. Just as a 
__ __ _ __ _ __ ___ _ prismn breaks tip light into its full 

range of itndividual colors, so does 
VISIT SEE THE FA Sthe diffraction grating. Promises to h t VISIT & SEE THE FAMOUS ? ? | X 1 becomise a rage in current fashion. 

EDMUND RAINBOW Stock No 30349 W Earrings --- $2.20 Pstpd. 
| OUAlAfDI Stock No. 30,350W Cuff Links $------2.20 Pstpd. 
SHOUWPLACE Stock No. 30,372-W Pendant _ -----__-__$2.20 Pstpd. 

,L4 , SEATTLE WORLD'S FAIR-- Stock No. 30,390.W Tie-Clasp - .4 -G __$1.65 Pstpd. 
APRIL 21 to OCT. 21 Stok No. 40,519-W Bracelet (six 3" Gratings), I I - -'~ Af I~ ~ 21| ~ to' ~ OCT. '~~ 2~ r-$7.70 Pstpd. 

focus. Exit pupil 7m. Approx, field N W . . . PORTABLE ELCTRIC O~Kll:N;OU!U 
focus. Exit pupil 7mm. Approx. field NEW . . . PORTABLE ELECTRIC GREENHOUSE g ... BLACK LIGHT MAGIC-GLOW KIT at 1,000 yds. is 376 ft. Carrying YEARROUND GARDENING MAGIC Kit uses long-wave black light, case included. American 7 x 50's FOR YEAR-ROUND GARDENING MAGICwhich is npletely hariles to normally cost $274.50. Our war sur- No yo i r t ardn which is, causp letely harmless toin plus price saves you real money. Now y ou can practice gardening3',.' * ,,, eyes, but causes f luor escence in s hoy 12 a year! - Stock No. 1544.W __Only $74.80 postpd. (Tax included) Magic Glowv li, - . ; i.nviile Grow endless varieties of plants water paints inv,, fisloreoent 6 x 30 Binocular-similar to above, a terrific bargain. to 11witiiater pamict n:e i::, r fluorestent, Stock No 963-W ---- $33.00 Pstpd. (Tax incluided); i* 0 - , t-eo bruslheiy "tlher asdcntn 

o snol b 
h cr nes, tracer pow fr, pen 

oatl vils 1iit growbth and deevlol- ? .. . :;:i i: 'rom Canada, fluorite from England, 
SPECIAL REDUCED PRICE FOR '621 Tcs. 'Itment. Thermostatically controlled . i":i ; : I ..A. 

L SlcEct ittBLle aUlIAT Hlt lit lity for Stock No. 70,256-W .................$11.95 Pstpd. LIFE SIZE VISIBLE HUMAN HEAD rapid li ermlination of seeld, root- 
:.,::' ,..;G,,,'F,'.,' .',,::~ii ing of cuttings, and maxitsmum -ros th psotential. Size 15" Precise, Full Color, Take.apart Model x 18", -itll styro-foam base, '25-watt leater aisd tluerno- 

Study the most conliplex organ easily, ines- stat, 2 polyst crene )lanter trays, cleit styrene lid. 2 e * - 
A pensively. Ideal for student, hobbyist, pro- . sizes avail. oea. iInl. b ig of ois" eit..t... fessional. You will be amazed at the detail. Stock No 70,490-W Low-lidded model, 7" high $14 95 Pp. 160 Pages! B .' ,t I [ lded fromeh eatsily remoed an skulldi Eyes, earmbled Stock No. 70,491.W High-lidded model, 15" high $2195 Pp Over 1000 Bargainsl ,g 

for co mplete study. Entire brain, spinal cord _ _ _ ._ _ _ 
_11_ 

_ 
EDMUND SCIENTIFIC CO., dmind !:!: andi organs of moutlh and throat presented in 

vivid detail. Aiiazingly low priced-conforms to rigid NEW LOW PRICE FLASHLIGHT POINTER Barrington, New Jersey ! ' 

laboratory standards. 16-page fully illustrated medical 
~han~dh~ool included.-~ *. . Point It Out With Arrow handbhook included. 

PlProjected r Please rush Free Giant Catalog.W : ..:: Stock No. 70,447-W --....$8.95 Postpaid Ideal for pointinig out interesting t .. .......... features on movie and( slide projec- I^^, Name. . . . . OTHER VISIBLE TAKE-APART MODELS tm screens. Excellent lecture tool. d 
.i. . 

For teacher use oem maps, etc. Plaslh- Address ...... Stock No. 70,470-W Heart ?----?------$3.00 Pstpd. light foctses an arrow where you' ..ress . Stock No. 70,228-W Man ----? $_-__- -_$4.98 Pstpd. poillt it. City ......... ne....Stte ....... .... Stock No. 70,283-W Woman _----__ _ $4.98 Pstpd. Stock No. 60,117-W ----$5.95 Postpaid- . ..... 5.9. . __ .J 
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FREEZE-DRY 

C'ON NIANIFOLD TYPE 
FREEZE-DRYERS 

Stainless Steel Construction 

Removable Condenser For Rapid De-icing 

0 0 000;MICROX M0 \ 0 t0-,;**-'* .: * ACRO SUPER LARGE PORT FORTY iPORT 

ff:0000000:000000:j0S000 f ;' :' f-D : : D 0 t$-0t';X0:000000 fff00 0 :;: ::~~~~~~~~~~~~~~~~~~ .. 

.D00;f ff; X,;0000iV000000000 ifff ;; D'VV ' $' t:; 00f' : 0 a:S fff u 00 0 fiV;E ff~~~~~~~~~~.,' . - . 

For the research laboratory, VirTis dry ice re- 
frigerated manifold style freeze-dryers offer 
the greatest flexibility. Samples can be intro- 
duced or withdrawn from the vacuum system 
without interference to other samples - am- 

poules can be heat sealed under the original 
vacuum- drying rates are visually observed. 
Fabrication is entirely in 18-8 stainless steel. 
The center well in each instrument serves the 
double function of convenient cold bat.h for 

pre-freezing samples as well as water vapor 
condenser during freeze-drying. Center wells 
are removable for maximum ease in de-icing 
and cleaning. 
Table top freeze-dryers are available in capa- 
cities suitable for micro studies on up to pilot 
plant capacities. The new Freeze-Mobile series 

provides a complete, portable, freeze-drying 
laboratory, including the freeze-dryer, trap, 
McLeod gauge and vacuum pump. ILLUSTRATED CATALOG ON REQUEST. 

THE VirTis COMPANY, INC. GARDINER, N.Y. 
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NRC Model 3166 Coater with Electron Beam Gun 

by electron beam- vacuum evaporation For vacuum evaporation 
of any material -refractory metals (tungsten, tantalum, molybdenum) and even ceramics, a new 
energy source is available - the NRC Vacuum Evaporation Electron Gun. 
This Electron Gun accelerates and focuses high velocity electrons into a concentrated beam as small 
as 1/64" diameter and energy densities of several BILLION watts per square inch. At these high 
energy levels, no wonder virtually any material will evaporate. 
NRC offers the electron gun designed specially for adaptation to NRC Models 3164 and 3166 bell jar 
Vacuum Coaters. Available with the gun is a choice of power supplies (3,5 and 6 KW) and controls. 
For equipment to vacuum evaporate almost any known material, write or contact any NRC sales office 
for information on NRC Vacuum Coaters and Electron Beam-Vacuum Evaporation equipment. 
SEE a DEMONSTRATION at the IRE SHOW. NRC BOOTH Nos. 4425 - 4427. 

JI^I RiT^ C X^t^ 'A Subsidiary of National Research Corp. 

EQUIPMENT 160 Charlemont Street, Dept. 25-D 
. CORPORATION Newton 61, Massachusetts 

DEcatur 2-5800 
MANUFACTURING PLANTS IN NEWTON, MASSACHUSETTS AND PALO ALTO, CALIFORNIA 
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First again! Only J.T. Baker offers you 

EH ^ a^ -in a NEW, easy-to-use 

SCRlEW- CAPw&container 
* 

A twist of the fingers, the cap is off. Another 

twist makes a dependable re-seal. 

* Exclusive leak-proof, vapor-proof, cap-liner. '- 

* No ether loss on lab shelf, no contamination. 

* Easy pouring from the large, smooth-edged 
opening. 

_O~;~~~ i?~ Safe, easy to open. No sharp-edged tool needed, 
no risk of injury. 

Pick up this new J. T. Baker ether can-unscrew 
'the cap -note the ether pours evenly from the 
large smooth-edged opening. Screw the cap back 
on to secure a dependable re-seal. No more 
struggling to pry off a troublesome lead plug. 
No more time wasted in improvising a suitable 
re-closure or transferring the ether to another 
container. 

EXCLUSIVE CAP-LINER. The new screw-cap con- 
tains a J. T. Baker special cap-liner made of a 
unique combination of resilient sealing mate- 

?>,<?;vb/,,),is,<,~ 
~rials. Mere finger pressure tightens the cap suffi- 

ciently to assure a leak-proof, vapor-proof seal. 
it/ ~~ ~~~~~~~~~~~~~The container itself is made of heavy tin-plate 

with specially soldered seams and crimped ends 
to insure purity and safety. 

These are the products offered in this new J. T. Baker 
packaging first! 5 ETHERS (in 1- and 5-lb. sizes) 

Ether 'Baker Analyzed' Reagent 
>to~~~~~~~~t!e - * * * - - PetroleumEther 'Baker Analyzed' Reagent Anhydrous 

Ether Purified Anhydrous 
Ether Solvent U.S.P. 

Q 'eV~~~~~~, ;;. ,o,.-~~ ..... !.ef _ N OMz Isopropyl Ether, 'Baker Analyzed' Reagent 

AW -ls or scrwrie .*anple AND ALSO 4 IMPORTANT HYDROCARBON 
"..,.'; :~?l FRACTIONS (in 8-pt. size) 

'. ~' ." ..' ....."'-..J''.."~ '/:.;.;~".;:Petroleum Ether 'Baker Analyzed' Reagent 20-40? 
Petroleum Ether 'Baker Analyzed' Reagent 30-60? 

,,? .,. -... ? ~... . . . ....... ~.~)w,,Petroleum Ether 'Baker Analyzed' Reagent 30-75n ............' .......... 0. 
oMRErSRUGLIN Petroleum Ether 'Baker Analyzed' Reagent 60-110? 

wt pliRE STRUGGLI n 

?' it pler or scewd ve,"" Patent applied for 

' C,L ,."5O 25 C ."V) to remove a lead plug - no 
O.. more risk of injury or annoy- 

ance or wasted time with this 

new J. T. Baker packaging advance. 

J. T. Baker Chemical Co. 
Phillipsburg. New Jersey 



_-WARING 
- COMMERCIAL BLENDORS 
ARE SERVING FIRMS AND 

LABS IN THESE FIELDS 
INKS-Detergents to reduce pen clogging 
CEMENT-Waterproof cement testing and 
mildew repellent concrete 
CERAMICS-Kaolin and clay slurries 
COATINGS-Films, TV tubes, recording 
tape, adhesive compounds, duplicating 
machine emulsions 
COSMETICS-Shampoos, nail polish, deo- 
dorants, powder, hand cream, hair dyes, 
aerosol hair spray and shaving lather 
ELECTRONICS-Cathode ray tube coatings 
FERTILIZERS-Both liquid and dry, seed re- 
search, plants, cross-pollination, crab grass 
killer development 
FOOD PROCESSING-Relishes, herb and con- 
diment blending, dressings, dog foods 
GENERAL LABORATORY USE-Experimental 
dispersions, emulsions, polymers, slurry 
and solutions 
HOMOGENIZING TEMPLATE EMULSIONS-Sheet 
aluminum, stainless steel 
INSECTICIDES-Repellents and killers 
INSULATION-Rock wool-fiber glass, asbes- 
tos, ground glass beads 
PAINT-Color sampling, water-base, rub. 
ber-base, waterproof, enamels 
PAPER-Waste paper evaluation, pulping 
wood fiber, coatings 
PETROLEUM-High octane fuel, additives, 
grease, detergent motor oils 
PLASTICS-Experimental mixes, color test- 
ing, powder and resin blending 
PRINTING INK-Color blending, waterproof 
inks, engraving fluids 
RUBBER-Latex, sponge, synthetic 
TEXTILES-Strength tests for synthetics, 
Nylon, Orlon, Dacron, wool and cotton 
TOBACCO-Chemical analyses, homogen- 
ized, experimental blends, mixtures 
VINYL-Upholstery bases color sampling 

(1) 2-Speed High Torque Base-Asceptic Dispersall 
(2) Explosion Proof Base-Stainless Steel Container 
(3) 3-Speed Heavy Duty Base-Stainless Container 
(4) 2-Speed High Torque Base-Pyrex Glass Container 

WARING PRODUCTS CORPORATION 
Winsted, Connecticut 

A subsidiary of Dynamics Corporation of America 

GENTLEMEN: 
Send me complete information on your Blendors for labora- I 
tory and industrial use. My field of interest is .......................... 

I N AME ...................................... . 

I TITLE. ....... . ,. I 
TITLE ...................................................................................... I I 
COMPANYE.................. .. .......... 

I CITY/ZONE 
I...................................... I ..................... ___._._-_ _ _ _ _ _ _ _ _ 
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Tracerlab is equipped with. analytical and preparative gas chromatographic 
' 

h i: 
equipment for use in. the preparation of radiochemicals,. ' 
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dCOOKE BRIEFS 

Particle Size Analysis and Precise Measurement 

The New Cooke-A.E.I. Image 
Splitting Microscope 
(Patent Applied For) 

Inaccuracies in measurements made 
under the microscope are nearly al- 
ways due to uncertainty as to the pre- 
cise location of the reference line used 
(either the wire of a filar micrometer 
eyepiece or the graduations on a grati- 
cule). Location of the reference line 
at the very edge of an object is inher- 
ently difficult, tiresome, time-consum- 
ing and rarely is the location precisely 
the same from operator to operator. 

With the new Cooke-A.E.I. Image 
Splitting Microscope measuring set- 
tings of a type to be described can be 
made easily, with extreme precision 
and unequalled operator-to-operator 
repeatability. Here, briefly stated, are 
some of the characteristics of the in- 
strument: 
1. Measuring accuracy is as high as 
0.125[t (0.000005"), depending upon 
the Numerical Aperture of the objec- 
tive in use. 
2. Comparative measurements can be 
made without actually measuring. 
Operator can determine at a glance 
which particles in a field are larger 
than, smaller than or equal to a par- 
ticular dimension. 

3. Rigidity of the microscope, or a 
lack thereof, does not affect accuracy. 
Measurements can even be made on 
slowly moving objects. 

The Image Splitting Microscope 
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consists essentially of a special prism 
assembly mounted in a conventional 
compound microscope system. Prisms 
are linked to a micrometer screw by 
means of which their angular relation 
to each other can be varied. When the 
prism faces are parallel to each other, 
two images of the object, exactly 
superimposed and appearing as one, 
will be visible in the eyepiece. As the 
micrometer screw is turned the images 
move (or shear) across each other. 
Four different relations of the two 
images are possible: 

Double images of object, exactly super- 
imposed. Prism faces parallel - zero 
shear. 

B 

Images of object overlapping. Amount 
of shear less than object dimension. 

Images of object just touching. Amount 
of shear equal to object dimension. 

D 

Images of object apart. Amount of shear 
greater than object dimension. 

The edge-to-edge setting (as in C) 
is made with great precision, since 
both images are of identical appear- 
ance and sharpness and the transition 
from bright to dark in the area be- 
tween the images is very distinct. To 
avoid confusion in. a crowded field of 
view color filters can be introduced, 
coloring the two images distinctively. 

To make an exact measurement, 
setting is made to the relation C, then 
to the reversed relation C and the total 
amount of micrometer run read off. 
Calibration of this value for the vari- 
ous magnifications produced by the 
microscope system is routine. With 
calibration the amount of micrometer 
screw shear is readily converted into 
an absolute measurement. Figures B, 
C and D show how the comparative 
"measurements", mentioned under 2. 
above and of such value in particle 
size analyses, are made. 

Table 1. Performance Data 

^~~Objective Power ,Maximum size object 
(1.5X Me nification Reading which can be 

(Facto in Prism Systi m) Accuracy completely sheared Factor in Prism System) (IPX eyepiece in use) (lOX eyepiece in use) 
3X (N.A. 0.1) 0.0001" 2.5As 0.06" 1.5mm 
5X (N.A. 0.15) 0.00008" 2.0E/ 0.04" 1.0mm 
o0X (N.A. 0.28) 0.00004" 1.0O 0.02" 0.5mm 
20X (N.A. 0.50) 0.000026" 0.6Ot 0.01" 0.25mm 
40X (N.A. 0.65) 0.0000128" 0.325,a 0.005" 0.12mm 
lOOX (N.A. 1.30) 0.000005" 0.125/t 0.0025" 0.06mm 

Note 1. Under very favorable conditions estimations can be made to twice the above 
accuracies. 

Note 2. It is possible to detect conditions of image overlap indicating values so small 
that they cannot be measured with the micrometer. (For instance, small vari- 
ations in diameter of fine wires or rods.) 

References 
DYSON, J. Precise Measurement by Image Splitting, J. Opt. Soc. Amer. 50 754, 1960 
DUFFEY, F. C. H. Optical Methods of Helix Measurement for the FX4164 Travelling IWave Tube, A. E. I. Rugby 

Research Laboratory Report L4758 
BARER, R. A New Micrometer Microscope, Nature, 188 No. 4748 29 Oct. 1960 
DYSON, J. The Precise Measuremlent of Small Objects, A. E. I. Engineering 1 No. 1 January 1961 
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Quality-conscious investigators have praised the exceptional clarity of Flow Laboratories' pooled 
calf serum. The serum is collected from the jugular veins of freshly slaughtered calves, with 
stomach fluid contamination carefully excluded. Processing is completed within 12 to 24 hours 
by refrigerated continuous-flow centrifugation and Millipore filtration. Sterilization is ac- 
complished by filtration through a 0.22 micron pore size. 

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

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

(,______( ^^^ ^-FLOW LABOF:qATOFI?E~S *o...^f...... j a 0I 1801 N. MOORE STREET 
ARLINGTON VIRGINIA 
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Write for information about Nuclear Data's 
remarkable new Model ND150FM 1.021. 
channel radiation analyzer. Now in prodzluc- 
tion. 
$22,500* complete with typewriter, perforator, reader and 
scope. 

*domestic price, FOB Madison, Wisconsin 

3833 West Beltline Hy. Madison 5. Wisconsin 



1947- First Substitution Balance* 
1947 - First Analytical Balance with built-in weights 
1947 - First Balance with sapphire knife edges to 

reduce friction 
1947 - First Analytical Balance with metal housing 

for greater protection 
.1948 - First Analytical Balance with optical micrometer 
1948- First Sem i-Micro Balance with 100 mg, op tical 

range for differential weighings 
1951 -First Micr o B alance w ithout rilders 
1951 -First Micro Balance ith 20 mg optical range 
1951 -First analytical Balance with parallelogram 

beam arrestment 
1955- First TopLoading Precision Scale with 

optical readout 
1955 -First Precision Scale with Gimbal Suspension 

System 
1955 - First Dial Controlled Taring Device to return 

optical reading to zero 
1956- First Remote Contr ol Analytic al Balance 
1956- First Analyt ical Balance for loads up to 8 kg 
1957- First Balance with plastic housing for improved 

insu lation 
1957- First concentric ring weights for better 

equilibrium 
1957- First self-compensating t op and bottom 

air damping of the beam 
1958- First high precision automatic filling and 

checkweighing balances 
|1958- First weight determination by sensing varientions 

in magnetic flux 
1958- First Recording Balance with "Recoilless" 

optical pick-up system 
1959 - First Macro and Semi-Micro Analytical Balances 

_____V~~ ~with 200 mg. optical range 
1960- First Ultra Micro Balance with knife-edge 

bearings 
1960- First Top Loading Ultra Micro Balance for greater 

protection against environmental disturbances 
1961 - First Analytical Balances with digital readout 

down to the last decimal 
1961 - First balance beam self-compensating for 

variations in ambient temperature 
1961 - First Macro Analytical Balance with 1000 mg 

optical range 
1962- First Ultra Micro Balance with digital readout 

to the last place 

*Of course, all Mettlers are substitution balances. 

For more information on Modern Balances write 

-ZNSTR KU MENT - INSTRUMENT CORPORATION 
20 NA SSA U STREET, PRINCETON, NEW JERSEY 

88 SCIENCE, VOL. 136 



Vhat new things will you do with 
high energy coherent light? 

Begin your investigations now with this versatile 11 _ 1 

. ...... . 

.................111 1.1111 
$975 Raytheon Laser Head. THE RAYTHEON LH2 LASER 

Now, Raytheon makes it possible for you to buy only the 
,_________,........ 

components you need to set yourself up with an operating 
laser. The basic unit-a new and improved Raytheon laser What it produces 
head-is now available at only $975. * Space coherent light * Intense beam with extremely 
The "LH2" head will operate with any appropriate ,4 x 31/4- small divergence * Monochromatic light * High energy 
inch crystal of your choice or with a Raytheon high-quality concentrations 
LR2 ruby crystal. Output of the head using the LR2 crystal 
is one joule. This power level can be raised to 3 joules by Where it can be used 
the addition of a Raytheon installed liquid nitrogen cooling Communications experiments Ranging devices 

asse.bly* * Communications experiments * Ranging devices * assemb ly. 
High temperature research * Selective chemical cata- 

Write for complete specifications on this new Raytheon lyst * Micromeasurement * Tissue removal or stimula- 
laser. Or if you require higher power levels than 3 joules tion * High resolution spectroscopy * Optics * Welding 
ask about Raytheon standard units with outputs to 20 joules. 
Address Raytheon Company, Special Microwave Devices * Schlieren photography 
Operation, 130 Second Avenue, Waltham 54, Massachusetts. ___.______________________________ 

SPECIAL MICROWAVE DEVICES OPEROMPANY 

__fe ----tff^ S SPECIAL MICROWAVE DEVICES OPERATION - - - --- - --- - - r - - - - - - - -- 1. - 4 --,, ' 



ways PICKER NUCLEAR can help you... 

w~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

__~~~~~~~~~~ L 

Y~~~~.. . . 

..~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

The Picker-Dresser Nuclear Generator is one 
of the comprehensive Picker line of nuclear 
instrumentation and supplies: all marketed and 
serviced through a national network of company 

-s--z---S~~~~~~~~~~~~~~~~~~'"'l. 

offices staffed by trained Picker people. (Picker 

* :~~~~~~~~~~~~~~~~~~~~~~ 

alone in the nuclear field offers this caliber of 
local service.) 

For details call your district office (see 'phone 
book) or write Picker X-Ray Corporation, 
')q-'Qvt 'Arni n White. Plni.q- T%Je-w Vlrk 

s~~~~~~~~ _ _~~~~~~~~~~~~~~! 
_~~~~~~~~~~~~~~~~~~~~I l 

_~ _,,,klI,~ah mtX/i, D on ~'xtV~,c!~ 

~~ 

s~~~~~~~~~~~~~~~~~~~~" ....... 

The compact Neutron Generator 
control may be located up to 20 feet 
from the generator for safe operation. 
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For accurate inspection and measurement of 

DELICATE SPECIMENS, ELECTRON PHOTOMICROGRAPHS, 

ULTRACENTRIFUGE AND ELECTROPHORESIS 

PHOTO DATA ON PLATES AND FILM 
The Nikon 6 Optical Comparator has proved so successful in 

ultracentrifuge photo plate evaluation, that it is now being 
used for almost every kind of photo data analysis. Electron 

photomicrographs are now being studied and analyzed with 
the Nikon 6. And it is being used in many phases of chroma- 

tography, measuring fringe patterns and reading electropho- 
resis photo plates. It is even being used for examining and 
measuring delicate specimens in petri dishes. 

Special holders are available for the plate and film types used 
in each application. They are designed for convenience in 

mounting, and to permit shifting and scanning. 

Essentially, the Nikon 6 Optical Comparator is a projection 

macroscope provided with surface as well as sub-stage illumi- 
nation. Its magnification range is from lOx to 100x-extend- 
able to 500x. Any object, thing, substance, specimen, slide, 
photoplate or film, placed upon its stage, appears as a bright, 
crisp-sharp, magnified image on a 12-inch screen - in true, 
natural colors. It can be observed by several people, simul- 
taneously - studied, evaluated and measured to 2-micron 
increments - all in the comfort of a normally lit room. 

If you have an inspection or measurement problem which 
lends itself to the unique capabilities of the Nikon 6 Optical 
Comparator, why not tell us about it. Write to Dept. S-4. 

SS NIKON, INC. INSTRUMENT DIVISION 111 Fifth Ave., N. Y. 3 

NIKON OPTICAL COMPARATOR 
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SPECIFICATIONS: 
Scale span: 1, 2, 5, 10 pH units and 100, 
200, 500, 1000 millivolts. 
Scale accuracy: ? percent. 
Bridge power: mercury batteries. 
Scale width: 240 mm, graduated in 100 
units. 
Displacement: continuously adjustable, 
direct reading to 10 pH units or 1000 
millivolts plus and minus. 
Input: direct potentiometric or pre-amp 
with 1:1 feedback stabilized electrometer. 
Drive speeds: controlled automatic, 
fast constant and slow constant. Charts 
and burettes synchronized. 
Burettes: motorized, precision, glass, 
displacement type with interchangeable 
50 ml and 10 ml plungers and barrels, 
with fast refilling and flushing motors and 
automatic safety switches. 
Delivery rates: approximately 10 ml per 
minute maximum, 1/15 ml per minute 
minimum. 
Burette accuracy: 1/10 percent. 
Stirring: magnetic variable speed. 
Balancing speed: 31/3 seconds full scale. 
Automatic stop: precisely adjustable, 
cam actuated with 1/4 scale overrun, re- 
starting, repeating. 
Polarizing adapters: interchangeable, 
plug in, mercury battery powered. 
Burette fittings: interchangeable, dupli- 
cate for either flexible tubing or all glass 
interconnection, the latter with standard 
taper and ball joint unions and Teflon 
stopcock plugs. 
Speed controller: derivative actuated, 
proportional to rate of change of signal. 
Beaker supports: swinging, height ad- 
justable, with self-contained stirring 
motors. 
Recorded functions: fundamental signal 
or first derivative. 
Structural materials: polished 18-8 
stainless steel, aluminum and Bakelite. 
Dimensions: height, 26 inches; width, 
22 inches; depth, 15 inches. 
Net weight: 95 pounds. 
Power requirement: 115 volt, 60 cycle 
A. C.; 150 watts. Available on special 
order for operation from 50 cycle current. 

S-29685 TITRATOR-Dual, Recording, 
Potentiometric, Automatic Rate Controll- 
ing, Glass or Metal Electrode, Sargent, 
Model D (Pat. No. 2,931,964); with stand- 
ard equipment, without electrodes 
Price ........................ $2,850.00 
For complete information, contact your nearest 
Sargent representative-or write for Bulletin D. 

E. H. SARGENT & CO., 4647 W. FOSTER AVE., CHICAGO 30, ILLINOIS 
Detroit 4, Mich.. Dallas 35, Texas * Birmingham 4, Ala. 
Springfield, New Jersey * Anaheim, California 

SARG ENT 
Scientific Laboratory Instruments 
Apparatus * Supplies * Chemicals 

SCIENCE, VOL. 136 92 



p1r8i$~llt~8i 

E-D, the nation's largest and most experi- 
enced producer of filter papers, is the only 
U. S. manufacturer with complete pulp- 
through-product processing facilities. We 
control every step of the paper-making 

process, not merely the final phases. What it means is 
simply this: quantitative filter paper of a uniformity, 
purity, and reliability you just won't find elsewhere. 

Just one example: ash content is a full 25% less than 
that called for in federal and ASTM specifications*. 

Like to try the very best of circles in your own laboratory? 
Be our guest, please. We'd like to send you free samples 
of ourthree new quantitative filter papers (#60, #70, #80). 

*Due to our rigorous quality control measures, the , ;', L .. .. 
chances that a single circle will have an ash content a , ^, 
exceeding the above specifications are approximately i i 
one in a million. 

Please send me free samples of the three new E-D Quantitative 
Filter Papers (#60, #70 and #80). 

COMPANY 

CITY ZONE STATE 

THE EATON-DIKEMAN COMPANY 
MOUNT HOLLY SPRINGS, PENNSYLVANIA 
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T hese four flowmeters are featured in "What's New" 
No. 46, sent on request. All are of novel design, all are 
precisely calibrated, and all are easy to read. Because 
of limited space, we are presenting information here on 
Model OIO1V only. 

Model 0101V is a little purge meter encased in a 
solid block of clear, shatterproof, acrylic plastic. A built- 

in valve permits convenient control of all flow settings. 
The scale is permanently etched in red. The metering 
tube (reamed into the meter body) is about 40 mm. 
long. Stainless steel springs serve as float stops. All 
threads are 1/8" N.P.T. Operating pressure is 100 PSI 
at 70?F, operating temperature 160?F. The meter is 
supplied with base and chromed hose ends. Buna-N 
0-rings prevent leakage. 

MODEL 0101V-CATALOG NO. F-7240X 

Tube and Float No ....... IPA 1SA 2PA 2PW 2PC 2SA 3PW 3SA 3SW 4SC 5SA SSW 5SC 

Dia. ot Tube ................ " 36" " '/" 1/" /8" 2 32" 2 " 1/" 1/4 1/4 

GPH Water ................... - 0.01-0.24 - 0.1-2.0 - 0.254.5 - 1.0-20 

CC/MIN Water ............ - - - 1.0-18 - 20-400- 100-1300 

SCFH Air . .... 0.01-0.20 0.050.60.1-2.0 -- 0.25-.4.0 - 1.0-20 - 5.0-90 

Each .............................. $16.50 $16.50 $16.50 $16.50 $16.50 $16.50 $16.50 $16.50 $16.50 $16.50 $16.50 $16.50 $16.50 
Each_____ . -.. -1.5 $1. -0 -.5 -1. $16.0 -1. $1.0 -16- 

LA'BORATORY. . . 
* AP PA RATU S 
* INSTRUMENTS 
* CHEMICALS 
* GLASS WARE 

Branches: Boston 16, Mass. * Elk Grove Village, Ill. - Fullerton, Calif. Philadelphia 2, Pa. Silver Spring, Md. * Syracuse 2, N.Y. 
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KEEPING AN EYE ON NUCLEAR REACTOR ACTIVITY-INSIDE & OUT 
requires the taking of errorless measurements for safeguarding, control, and detection. Invari< 

ably, the "detectives,' employed in making these critical investigations, carry the trademark of 
Lionel/Anton-pathfinder on the frontiers of nuclear instrumentation, components and systems. 
Among the. latest advancements in Neutron Detectors, arising from Lionel/Anton's persistent 
research and development, are BF, Proportional Counters, both Compensated and Uncompen- 
sated -onization Chambers, and Fission Counters, designed for operation up to 300?F. (150?C.), 
and incorporating a host of product betterments. Most noteworthy of these improvements are 
ceramic-to-metal seals, new heliarc welding and ultrasonic soldering techniques, high tempera- 
ture ceramic insulators, and direct, unblocked ports for full exhaust and outgassing. A new line 
of Alpha, Beta, and Gamma Detectors covers the entire range of nuclear radiation. Our new 
catalog, with. complete technical data, will be sent to you promptly on request, 

LIONEL/ANTON DETECTORS: ALPHA: BETAS GAMMA NEUTRON 
) 3 LIONEL ELECTRONIC LABORATORIES, INC. / FORMERLY ANTON ELECTRONIC LABORATORIES, INC. / 1226 FLUSHING AVE. BROOKLYN 37, N. Y. 
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NOW . 

I SCAN 

CHROMATOGRAMS 
AUTOMATICALLY 

New Ultra-Sensitive Vanguard 
AUTOSCANNER Detects and Presents 

Radioactivity In Direct Digital Form 
Now both qualitative and quantitative assays of chromato- 
grams can be performed automatically on the intact strip 
with greater accuracy and efficiency than ever thought 
possible. The exclusive, ultra-sensitive Vanguard Model 
880ADS Low Background AUTOSCANNER with Automatic 
Data System scans, detects and presents radioactivity in 
direct digital form, eliminating the need for mechanical 
integration, planimetry and triangulation. Designed for 
scanning of tritium, carbon-14, sulphur-35 and other low- 
energy, beta-emitting radioisotopes, the AUTOSCANNER 
features windowless, 4 pi detection with a total background 
of less than 10 cpm. Two mode Logic Function Control 
permits programming to present various parameters of 
entire scan while eliminating unwanted data. Digital in- 
formation, therefore, may be utilized through all phases of 
the quantitating procedure. 

Investigate today! See how the designed-in versatility of 
the Model 880ADS can meet your scanning applications 
with clear, precise data presentations in a minimum of 
time with little or no operator supervision. 

I " 

Shown above are the two modes of 
Data Presentation available with the- -... ... 
model 880ADS. Digital information WRITE FOR THIS BOOK- 
obtained in the Peak Print mode (left) LET ... Outlines distinctive 
and the Interval Print mode (right) is act eris tics of t he Vanguard utilized through all phases of the .- J .- Model 880ADR S Low Back 
quantitating procedure. -ground AUTOSCANNER XT2 ~ ~ honaoear h womdso _ =.t 

VANGUARD INSTRUMENT COMPANY 
Designers and Manufacturers of Precision Instrumentation for Research 

P.O. Box 244, LaGrange, Illinois, FLeetwood 4-5656 
Regional Offices: New York, N.Y., 520 Fifth Avenue, TN 7-1998 

San Francisco, Calif., 115 New Montgomery Street, EXbrook 2-0511 
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Why is it eas 
Because it's coated with Siliclad, 
the soluble silicone that sheds liq- 
uids, makes cleaning easier and 
faster, and prevents sticking of rub- 
ber or glass stoppers. And Siliclad 
Significantly reduces glassware break- 
age. Glassware coated with Siliclad 
resists surface scratches, the major 
cause of breakage. 

Easier in the laboratory 
Siliclad-treated surfaces repel 

water, blood, mucus, and most or- 

ganic materials. With the use of 
Siliclad blood clotting is reduced, 
more clear serum is obtained, and 
less hemolysis is found. More accu- 
rate determinations are possible be- 
cause treated cylinders and pipettes 
deliver full content, do not retain 
droplets.* Siliclad can also be used 
to lubricate glass stoppers to prevent 
fusing, to coat glass apparatus to pre- 
vent meniscus formation in fluids, to 
prevent freezing of glass plungers in 

Just where is the surface of the liquid 
in tube A? IVith ordinary meniscus 
surface you can't be sure. In Siliclad- 
treated tube B liquid forms fiat surface, 
allows uzore accurate determination. 

;ier to work z 
hypodermic syringes, and to prevent 
violent chemical foaming reactions.' 

Easier in the hospital 
In the hospital, Siliclad can be 

used to treat tubing and catheters... 
needles for I.V. applications ... I.V. 
sets ... replacement-transfusion sets 
...blood reconditioning apparatus... 
artificial kidneys. In chest drainage 
tubes, silicone-treated tubes maintain 

patency and make drainage failure a 
rarity ... add to the ease and safety 
of postoperative care.2 Patients have 
found Siliclad-treated tubing far 
more comfortable than untreated 
tubing . . . less irritating to mucosa.3 
Hospital equipment treated with 
Siliclad is much easier to clean after 
use.3 Siliclad added to sterilizing 
solutions prevents dulling of sharp 
instruments and wear and tear of 
movable parts.' 

Siliclad-treated surfaces resist heat, 
moisture, and most common chemi- 
cals. Use it for treating ceramic, 
metal, and plastic surfaces and also 
for glass and rubber. Siliclad coating 
resists extreme temperature changes 
and oxidation. It is nontoxic to 
body tissues. 

Siliclad, when diluted with ordi- 
nary tap water, makes 25 pints of 
solution. 

*Note: Siliclad should not be used 
for glass items which depend on 
capillary action or adhesion to per- 
form properly. 

vith flask B? 

A 1. 

S 

_F | 
s~~~~~ 

4 I I 
I 

I 

9 

ACTUAL PHOTOGRAPH 

Equal amounts of blood dropped simul- 
taneously on glass plate at 90? angle. 
A. Blood on untreated surface clings to 
glass, spreads slowly down glass, pools 
at bottom edge. 
B. Blood on Siliclad-treated surface runs 
down glass plate immediately. Does not 
cling, stick, or pool at bottom edge of 
plate. Gentle tapping of glass plate re- 
moves few "beads" remaining. 

References: (1) Levin, H. L.: Milit. Med. 
121:397 (Dec.) 1957. (2) Harkins, G.A.: 
J. Thoracic & Cardiovas. Surg. 40:549 
(Oct.) 1960. (3) Cantor, M. 0O.: Am. J. 
Surg. 100:584 (Oct.) 1960. 

Price: Siliclad Concentrate, 4-oz. 
bottle, each $4.00; 1 doz. 4-oz. bot- 
tles, $40.00. 

Clay dams 
New York 10, N. Y. 

Available from your dealer 
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Specifically Designed for Teaching and Research 
Involving Geiger and Scintillation Counting 

Economical & Practical 
VICTOREEN Model PS-GT 

LABORATORY SCALER , 

Victoreen Model PS-GT Laboratory Scaler with 
Model SM-101 Shielded Manual Sample Changer. 

i> 

Victoreen Model S3HVD Vicount 
Scaler shown with Model SFD-102 
Shielded Flow Detector. Extremely 
versatile and accurate instrument for 
nuclear research involving Geiger, 
scintillation or proportional counting. 

In counting studies educators and researchers need the broad-use 
practicality of an instrument specifically designed to serve this 
field - Victoreen Model PS-GT Laboratory Scaler. At a practical and 
realistic price, and available with a full complement of optional 
accessories, the Victoreen PS-GT Scaler is the ideal instrument for 
the widest variety of uses in teaching and student demonstration. 
Request Catalog 62. 

Service by 
RCA SERVICE COMPANY 

V'IC C TO s\ jd CREENI f A Division of Radio Corporation of America 

WORLD'S FIRST NUCLEAR COMPANY 

THE VICTOREEN INSTRUMENT COMPANY 

5806 HOUGH AVENUE * CLEVELAND 3, OHIO 
EXPORT: 240 WEST 17th STREET * NEW YORK 11, NEW YORK 
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RESEARCH MICROSCOPE 

of most modern design 

VERSATILE MODEL WL 

*. ; <t| ; :00' 0i'The latest optical and mechanical achieve- 
ments are incorporated in this Carl Zeiss Re- 
search Microscope WL. It can be used with 
the utmost ease, affords quick setting, and its 

optical performance is outstanding. 

Interchangeability of parts permits quick 
assembly for any special tasks . . . Various 

revolving nose pieces and tubes may be at- 
tached to the tube head . . . Has conveniently 
located pinion heads for coarse and fine ad- 

.:.....-.... justment, the latter with intervals of 0.002mm 
. . . Base houses complete built-in illumina- 

tion. Koehler principle may be applied . . 
The instrument is ideally suited for photomi- 
crography and observation in brightfield, 

: : - darkfield, phase contrast, polarized light as 
well as incident light. 

Made in West Germany 

Write for booklet which gives complete details. 

48COMFPLETE 

SERVICE FACILITIES 

485 FIFTH AVENUE, NEW YORK 17, N.OY. 
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One of a series 

An Unperturbed Picture of Plasma 

Plasma ... a hot ionized gas, the bright stuff in a neon 
sign, a welding arc, a lightning flash. And now being put 
to use by scientists around the world in research on 
thermionic energy conversion, thermonuclear power, and 
magnetohydrodynamics. 

Fundamental to these studies is knowledge of the plasma's 
physical properties. 

How hot are its electrons, ions, and smattering of atoms? 
(Often the temperatures are different.) 

How many particles? 

How distributed? 

To find out, physicists at the GM Research Laboratories 
have blended spectroscopic methods with the latest 
theories of how plasma particles shape the spectral 
lines (both Stark and Doppler broadening). As a result 
they've been able to measure all ion, electron, 
and atom temperatures and number densities in a cesium 
plasma without perturbing it. And the variety of techniques 
developed (3 for electron density alone) has yielded a 
pleasing picture of self-consistent values.* Another 
new technique, time-resolved spectroscopy, is supplying the 
microsecond history of plasma parameters in a spark. 

These developments in plasma diagnostics are not 
only forwarding our research on thermionic converters . . . 
but are also refining our understanding of such 
workaday applications as electrical discharge machining 
and spectrochemical analysis. Enriching the Science . . . 
Advancing the Technology of Tomorrow. 

General Motors Research Laboratories 
Warren, Michigan 

*In a Cesiumn Diode: 

A noble gas plasma in a pulsed discharge thermionic converter. 

Type of Measurement Electron Number Density 

Continuum 3.6 x 1015 cm-3 

Stark Broadening 1.6 x 1015 cm-3 
Series Limit 2.1 x 1015 cm-3 

From a recent paper, "Spectroscopic Measurements of Temperatures 
and Densities in a Cesium Plasma." Available on request. 



Chromosorb, inert column-packing aggre- 
gate, is a specially treated grade of J-M 

Celite*, the diatomaceous silica that was used 
in earliest gas chromatography studies. 

You always get a good "picture" 
with Johns-Manville Chromosorb 

As an aggregate in gas-liquid parti- 
tion chromatography, J-M Chromo- 
sorb? gives high partitioning effect 
with maximum number of theoretical 
plates. Good resolution is obtained 
because it is chemically inert and 
won't adsorb components being passed 
through. You get uniform results, 
optimum reproducibility, and good 
flow of carrier gas without excessive 
pressure drop. 

Chromosorb combines optimum 
surface area with high uniformity. 
For reduction of fines, all grades are 
water-screened to close tolerances. 

Packing is easy. Its physical stability 
and non-adsorption let you re-use 
the same column packing again and 
again. For further information, con- 
tact the dealer nearest you. 

*Celite is Johns-Manville's registered trade 
mark for its diatomaceous silica products. 

For gas phase chromatography or where 
inertness is needed... Chromosorb 

Typical Properties 
Calcined diatomaceous earth aggregate. 
Color.. ............................ light pink Free Fall Density-lbs./cu. ft. (avg.) ....... 20-23 
Specific Gravity-true ..2.15 
Water Absorption-cc./gr. (avg.) 2.4 
Moisture-% by weight, maximum .............. 
pH (avg.) ................................. 6-7 
Surface Area-sq. m./gm. (avg.) ............. 3-5 

For chromatographic studies.. 
Chromosorb W 
Typical Properties 

Flux calcined diatomaceous earth aggregate. 
Color . 

..................................w hite 
Free Fall Density-lbs./cu. ft. (avg.) ........ 15-16 
Specific Gravity-true ..2.30 
Water Absorption-cc./gr. (avg.) .............4.0-5.0 
Moisture-% by weight, maximum 1.0 
pH (avg.) ................................8-10 
Surface Area (BET Method)-sq. m./gr. (avg.) ....3-4 

JOHNSNSMANVILLE 

JOHNS-MANVILLE 
PR.U PRODUCTS 
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For fine filtration of liquids in laboratory 
application ... Celite Analytical Filter Aid 
Quality diatomite, calcined at high temperatures 
and acid-washed to remove organic and inorganic 
impurities. Filters out all types of precipitates, 
including the difficult-to-handle gelatinous and 
semi-colloidal materials, and produces brilliantly clear filtrates at high flow rates. 
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NEW LEITZ ORTHOMAT 
PERFECT 35MM PHOTOMICROGRAPHS 
AUTOMATICALLY-AS FAST AS 
YOU PUSH THE BUTTON 
* Exposures range from 1/100th second to 1/ hour or 
more! * Vibration-free electromagnetic shutter! m Built- 
in photo-multiplier for detail or integrating exposure 
measurement! * For Ortholux Universal Research Micro- 
scope and other models! * Control unit, operating like ... lM 
an analog computer, automatically compensates for 
changes during exposures! 
NEW LEITZ ORTHOMAT-eliminates need for trial expo- 
sures. You get precise automatic exposure computed 
for all or a tiny part of the field. No film winding. No 
shutter setting. Make picture after picture as fast as 
you change slides or areas within the field of view... up 
to 36 exposures without even changing the film cham- 
ber. Time-lapse exposures possible. ONLY LEITZ DESIGN 
AND CRAFTSMANSHIP -could produce this superb combi- 
nation of automation, versatility and flawless accuracy. 
Each mechanical and functional detail -from shutter to 

exposure computer... from film chamber to optical 
system -is individually designed only for precise, .. 
trouble-free automatic photomicrography. AUTOMATIC 
EXPOSURE GUIDE-accepts all types of 35mm films; meas- 
ures light for total field or as little as 1/100th of it,as 
may be required. ELECTROMAGNETIC SHUTTER -no moving 
parts, completely vibration-free. Long exposures may 
be interrupted and resumed. OPTICAL DIVIDERS-permit 
exposure during uninterrupted viewing. BINOCULAR TUBE 
FOCUSING-automatic compensation for interpupillary 
distance; identical focus at eyepiece and film plane. 
INTERCHANGEABLE FILM CHAMBERS-permit alternation 

between different types of film at any point on roll. 
OTHER FEATURES-automatic film transport. Counter on 
each film chamber. Convenient foot-pedal camera acti- -_i. 'i + 

vation. Synchronized for micro-flash. 

" '" ..... 
' *! , , '~ ." '', ' . . ... 

I,J"iz.# ~ ::i#i!::ir]''; !? .. 

uw/ 

. LEITZ, INC.. 468 PARK AVENUE SOUTH, NEW YORK 16, N. Y. 

D i s t r i b u t o r so ft h ew o r I d - f a m o u sp r o d u c t so f 
Ernst Leitz G. m. b. H.,Wetzlar. Germany-Ernst Leitz Canada Ltd 

LEICA AND LEICINA CAMERAS * LENSES - PROJECTORS ? MICROSCOPES 43262 
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On 21 April, with all the fanfare the city can command, Seattle will 
open the first world's fair to be held in the U.S. for 23 years. Scientists 
have a special interest, for science is given star billing with six and a 
half acres of popular scientific exhibits. 

Early in 1958, officers of the Seattle World's Fair commission came 
to Washington to explore the possibility of scientific cooperation in 
planning for a fair that would emphasize the century ahead. Because 
their initial plans looked good, we invited them to return a few days 
later; the Parliament of Science that the AAAS held in 1958 gave an 
opportunity to let them meet representatives of scientific organizations 
and agencies of government, including several of the men who had 
planned the U.S. contributions to the scientific exhibits at the Brussels 
World's Fair of 1958. When the Seattle visitors asked if scientists 
would be willing to help plan a large, popular, science exhibit, the 
answer was Yes. The Brussels plans were not turning out as well as 
had been hoped, and the scientists were confident that much better 
popular exhibits could be designed. Thus a partnership was born. The 
National Academy of Sciences, the National Science Foundation, and 
the AAAS helped the fair commissioners to select a board of scien- 
tific advisers. That board was quickly appointed and soon at work in 
planning exhibits that they hoped would interest and inform several 
million visitors to the fair. 

Now, many headaches later, the fair is about to open. The headaches 
came from a variety of sources. When Congress appropriated $9 mil- 
lion for the U.S. Science Exhibit, managing responsibility was given 
to a newly created office in the Department of Commerce; it should 
have been assigned to an agency with scientific interests. The first board 
of advisers was replaced by another, but partially overlapping, group 
appointed by the Department of Commerce. The Commerce Depart- 
ment staff was completely replaced when the administration changed 
in January 1961. To fill gaps between appointments of a succession 
of science coordinators, the National Science Foundation, the Bureau 
of Standards, and the AAAS loaned staff members for periods of a 
few weeks to a few months. Not until the summer of 1961, when 
Athelstan Spilhaus became director, was there a scientist in charge. 

Throughout the whole venture, many scientists have contributed their 
time and ideas with great generosity. Visitors to the fair will not know 
who was responsible for what they see, but science-in a generalized 
sense-will be hurt if the exhibits are poor, or will benefit if the 
exhibits are good. Many scientists have wanted to make certain that 
the exhibits are good, and have worked hard toward that end. 

A major purpose of any world's fair is to attract dollars and visitors 
to the city in which it is held. The fair in Seattle is no exception, and 
so it will have something for everybody. Among the attractions, science 
will be prominently displayed and spectacularly housed. The exhibits 
might have profited from greater continuity of planning and less neces- 
sity of final rushing. But visitors to the fair should find them interest- 
ing, informative, and in some cases exciting presentations of scientific 
principles, methods, and problems-a magnificent effort to increase the 
public understanding of science.-D.W. 
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THE PACKARD 314EX TRI-CARB? SPECTROMETER 

OFFERS RESEARCH SCIENTISTS TWO CHANNELS 

OF PULSE HEIGHT ANALYSIS... with individ- 
ually variable amplifiers and four adjustable 
discriminator levels. This exclusive feature permits 
simultaneous counting of two isotopes in a mixture 
and interchangeable counting of assortments of two 
isotopes. Samples from two experiments can be placed 
in the 100 sample changer at the same time. Each 
channel can then be adjusted for true balance-point 
operation and the samples counted automatically. 
Consider also the dual channel capability when doing 
quench monitoring or absolute counting when working 
with a sinple isotone. 
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ANNOUNCING 

PRICE REDUCTIONS 

ON ALL CARBON-14 LABELED COMPOUNDS 

The U. S. Atomic Energy Commission recently reduced the price of barium carbonate-C'4. Now, 
New England Nuclear passes to you the effect of this change in raw material price. 

In addition, we have examined each C14 labeled compound in our catalog for possible further savings 
in light of our increased volume and improved production techniques. Such savings will help you 
further stretch limited research dollars. In a number of cases these factors have combined to permit 
price reductions of as much as 26%. 

These new prices are effective as of April 15, 1962, and apply both to new orders placed after that 
date, and any old orders not shipped before that date. If you are on our regular mailing list, a new 
catalog has been sent to you. Anyone not on our list will be sent a catalog upon request. 

Here are several examples of how these new prices will mean savings of your research dollars. 

EXAMPLES: 

DL-Phenylalanine-3-C14 ............. Old Price - $450/mc ........... New Price - $380/me 
Sodium Acetate-1-C14 ............... Old Price - $ 70/mc........... New Price - $ 55/mc 
DL-Valine-1-C14 ...................Old Price - $340/mc ...........New Price - $250/me 
DL-Mevalonic-2-C14 Acid .......... Old Price - $980/mc . ........New Price - $900/mc 

|lED^ NEW ENGLAND NUCLEAR CORP. 
LABELED 575 ALBANY STREET, BOSTON 18, MASSACHUSETTS 

CHEMICALS 

TEL.426-7311 I AREA CODE 617 
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MODEL 720 

DUAL COLUMN 

GAS CHROMATOGRAPH 
F & M now offers their new Model 720 

Dual Column Gas Chromatograph. The 
two columns can be used as com)pensating 
columns to minimize the effect of sub- 
strate bleeding. Either column may be 
used independently or they may be oper.- 
ated in series. The Model 720 has sepa- 
rate flow controls, injection ports, and ~ i 
exits for the two coILuiins as well as | 
separate temperature co,ntrols for the in-^ 
jection ports, columns, and detector. II 

The Model 720 can be operated either 
temperature programmed or as an iso- . t ..'. 

: 
_ 

thermal unit. Precise temperature control* ^ 
is achieved with F & M's new power pro- 

' 
_ . i 

portioning temperature Iprogranmmer with | B| . . : .. 
digital temperature readout. The Model i 

, 

720 has 12 heating rates from 0.5( to ................ 
300C per miinute. 2 ;:'"'' 

For further information concerning the . 
Model 720 or other F & M inistrumienta- 

" 

tion, write or phone F & M today. 

-lw . . 0 

o 9 , 0. , . , , , . p~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

NORTHEASTERN OFFICE MIDDLE ATLANTIC OFFICE CLEVELAND OFFICE 
P. 0. Box 48 Starr Road and Route 41 P. 0. Box 7487 
Morris Plains, N. J. Avondale, Pennsylvania Cleveland 30, Ohio 
JEfferson 9-1221 COlony 8-2281 TUxedo 6-1421 

CHICAGO OFFICE 
P. 0. Box 38 
Roselle, III. 
TW 4-3180 

HOUSTON OFFICE 
4222 Richmond Avenue 
Houston 27, Texas 
MOhawk 7-9148 

LOS ANGELES OFFICE 
P. 0. Box 85 
Palos Verdes Estates, 
California, Ph. 378-7014 
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Designed 
Especially for 
the Distillation 
of Fluorine 
This exclusive LaPine steam distillation appa- 
ratus is used to determine fluorides in plant 
tissue, air and water. 
Its unique design assures you of short distillation 
times, low distilling blanks, good recovery an(I 
automatic, efficient washing. 
Less surface area and fewer connections of the 
distilling flask and condenser decrease the possi- 
bilities of contamination and loss. Design simplic- 
ity makes this improved apl)aratus easy to use. 
The steam generator is made from a '1500-ml 
flask. Distilling flask is made from a "Pyrex" 
brand glass cylinder. The condenser is of the 
Friedrich type. 
No. S 115-50 Steam Distillation Apparatus, including Steam 
Generator, Distilling Flask, Condenser, and Thermometer, 
each . . ... . . . ......- .. .. . .$45.95 
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brand glass cylinder. The condenser is of the 
Friedrich type. 
No. S 115-50 Steam Distillation Apparatus, including Steam 
Generator, Distilling Flask, Condenser, and Thermometer, 
each . . ... . . . ......- .. .. . .$45.95 

LAPINE SCIENTIFIC COMPANY 
6001 SOUTH KNOX AVENUE, CHICAGO 29, ILLINOIS, U.S.A. * REliance 5-4700 
IN THE EAST: SOUTH BUCKHOUT STREET. IRVINGTON-ON.HUDSON, NEW YORK * LYric 1.8900 
IN THE WEST: 2229 McGfE AVENUE. BERKELEY 3. CALIFORNIA * THornwall 5-3614 
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SUPERCONDUCTIVITY 

The Instrument Division of Varian Associates is currently investi- 

gating superconducting solenoids. High-intensity persistent magnetic 
fields up to 45 Kg have been observed, although this does not neces- 

sarily reflect the upper limit of field value. Further work towards 

achieving high-volume, homogeneous and time stable performance 
in larger solenoids already shows promise. The basic aim is a system 
with practical capability for research physicists. If a joint investigation 
into your particular problem in superconductivity or high fields would 

be of interest, please write: INSTRUMENT DIVISION 

~.^\ VARIAN associates 
hill: _*;-- 
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together with improved optics, makes 
it possible to obtain linear results for a 
number of colorimetric analyses over 
quite a wide range and permits the esti- 
mation of steroids with an accuracy of 
about ?4 percent. 

In the discussion of this paper, D. F. 
Johnson (National Institutes of Health) 
described an automated apparatus for 
performing gradient elution column 
chromatography. This apparatus con- 
sists of an automatically regulated gra- 
dient and a stream splitter that separates 
the column effluent into two portions. 
The solvent is evaporated, and the sam- 
ples are redissolved in solvents appro- 
priate either for ultraviolet absorption 
measurement or for a vcolor reaction 
such as blue tetrazolium reduction. It is 
also possible to obtain samples for 
measuring radioactivity. 

The subsequent discussion concerned 
a number of commercially available 
devices for scanning paper chromato- 
graphic strips for radioactivity. 

E. C. Horning (Baylor University) 
discussed the application of vapor-phase 
chromatography to the separation and 
identification of steroid mixtures. He 
considered selection of liquid phases 
and thermal programming and reviewed 
his own important contributions to the 
separation of various groups of steroid 
hormone metabolites. H. H. Wotiz 
(Boston University) described his work 
on the separation of synthetic mixtures 
of the three major estrogens-estrone, 
estradiol, and estriol-as well as analy- 
ses of urinary extracts for these three 
substances. There was general agree- 
ment that vapor-phase chromatography 
is potentially an extremely powerful 
tool for repetitive analysis of multicom- 
ponent mixtures. 

In the closing session A. M. Bongio- 
vanni (Children's Hospital of Philadel- 
phia) discussed various clinically ob- 
served disorders of adrenal function 
and their exploration by means of uri- 
nary steroid assays. It was evident from 
his remarks that more rapid and effi- 
cient analytical methods would help the 
clinician to reach important decisions 
quickly and to explore abnormalities of 
steroid metabolism that result in less 
dramatic changes in the excretion pat- 
tern. 

Other participants at the conference 
were Jack Anderson (Technicon Instru- 
ments Corporation), Saul Aronow 
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37, Ill.) 

17-20. Sector-Focused Cyclotrons, conf., 
Los Angeles, Calif. (B. T. Wright, Dept. 
of Physics, Univ. of California, Los An- 
geles 24) 

18-20. American Inst. of Electrical En- 
gineers, Fort Wayne, Ind. (R. S. Gardner, 
AIEE, 33 W. 39 St., New York 18) 

18-20. Information Retrieval in Action, 
conf., Cleveland, Ohio. (Center for Docu- 
mentation and Communication, Western 
Reserve Univ., 10831 Magnolia Dr., Cleve- 
land 6) 

18-28. World Seed Congr., Rome, Italy. 
(Intern. Agency Liaison Branch, Office of 
the Director General, Food and Agricul- 
ture Organization of the U.N., Viale delle 
Terme di Caracalla, Rome) 

19. Southern California Acad. of Sci- 
ences, Los Angeles. (G. Sibley, Los An- 
geles County Museum, 900 Exposition 
Blvd., Los Angeles 7) 

19-20. Southern Municipal and Indus- 
trial Waste Conf., Chapel Hill, N.C. (Dept. 
of Sanitary Engineering, Univ. of North 
Carolina, Box 899, Chapel Hill) 

19-21. Southern Soc. for Philosophy 
and Psychology, Memphis, Tenn. (D. R. 
Kenshalo, Dept. of Psychology, Florida 
State Univ., Tallahassee) 

20-22. Czechoslovak Soc. of Arts and 
Sciences in America, 1st natl. congr., 
Washington, D.C. (M. Rechcigl, Jr., 1703 
Mark Lane, Rockville, Md.) 

21. Pennsylvania Acad. of Science, 
Pittsburgh. (K. B. Hoover, Messiah Col- 
lege, Grantham, Pa.) 

21-21 Oct. World's Fair of Science, 
Century 21 Exposition, Seattle, Wash. (J. 
Rockey, c/o Seattle World's Fair, Seattle) 

22-26. Association of American Geog- 
raphers, Miami Beach, Fla. (M. F. Burrill, 
AAG, 1785 Massachusetts Ave., NW, 
Washington, D.C.) 

23-25. Canadian Inst. of Mining and 
Metallurgy, annual, Ottawa, Ont. (C. 
Gerow, CIMM, 1117 St. Catherine St., 
W. Montreal 2, Quebec, Canada) 

23-25. Meteorological Uses of Rockets 
and Satellites, symp., Washington, D.C. 
(World Meteorological Organization, 41, 
Avenue Giuseppe Motta, Geneva, Switzer- 
land) 

23-25. Pan American Congr. of Gastro- 
enterology, New York, N.Y. (C. A. Flood, 
180 Fort Washington Ave., New York 32) 

23-26. American Physical Soc., Wash- 
ington, D.C. (K. K. Darrow, APS, Colum- 
bia Univ., New York 27) 

23-27. International Conf. on Palynol- 
ogy, Tucson, Ariz. (G. 0. W. Kremp, 
Geochronology Laboratories, Univ. of 
Arizona, Tucson) 

23-27. Problems in Education and Re- 
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New RCL Automatic Sample Changer 
provides higher efficiency of windowless gas 
flow detection without contaminating the 
counting chamber-and a faster counting 
rate. New design features unique pre-flush 
chamber ahead of the counting chamber 
and a four-position precision geneva move- 
ment sample changer. 

Counting column holds 50 samples in 
pans up to 1I'a" diameter. Samples auto- 
matically (or manually) advance to pre- 
flush chamber, where counting gas atmos- 
phere flushes out normal air contamination. 
Samples then enter counting chamber 
under-positive pressure which prevents con- 
tamination from the pre-flushing chamber. 
Continuous flow of counting gas over 
samples permits instantaneous reading. 

When changer is combined with RCL 
Printing Scaler-Timer, Model 20318, the 
count can be automatically recorded. Out- 
put can be routed to digital tape printer, 
x-y curve plotter, nixie display or almost 
any other readout or printout device. 
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search in Tropical Biology, conf., San 
Jose, Costa Rica. (J. M. Savage, Dept. of 
Biology, Univ. of Southern Calif., Los 
Angeles 7) 

23-5. Television Arts and Sciences, 
intern. symp. and festival, Montreux, 
Switzerland. (Intern. Television Symp., 8, 
Grand-Rue, Montreux) 

24-25. Building Research Inst., spring 
conf., Washington, D.C. (M. C. Coon, Jr., 
BRI, 2101 Constitution Ave., NW, Wash- 
ington 25) 

24-25. Managing Petroleum and Petro- 
chemical Operations, conf., San Antonio, 
Tex. (J. Harmon, Southwest Research Inst., 
8500 Culebra Rd., San Antonio 6) 

24-26. Mathematical Theory of Auto- 
mata, intern. symp., New York, N.Y. 
(Symposium Committee, Polytechnic Inst. 
of Brooklyn, 55 Johnson St., Brooklyn 1, 
N. Y.) 

25. Rocket Propulsion, symp., Cranfield, 
Bletchley, England. (Secretary, British In- 
terplanetary Soc., 12 Bessborough Gardens, 
London, S.W. 1, England) 

25-27. International Federation of As- 
sociations of Textile Chemists and Color- 
ists, annual, Amsterdam, Netherlands. (J. 
Boulton, Dean House, 19, Piccadilly, 
Bradford 1, Yorks, England) 

25-27. Present Status and Future Pros- 
pects of Television and Motion Pictures as 
Media for Medical Education, intern. conf., 
Milan, Italy. (L. L. Leveridge, Medical 
Television Unit, New York Univ. Medical 
Center, 550 First Ave., New York 16) 

25-27. Pulp and Paper Instrumentation 
Symp, natl., Jacksonville, Fla. (L. G. 
Good, Systems Service Corp., P.O. Box 
952, Charlotte, N.C.) 

27-28. Idaho Acad. of Science, annual, 
Moscow. (L. M. Stanford, College of 
Idaho, Caldwell) 

27-29. Oklahoma Acad. of Science, 
Woodward. (A. D. Buck, Northern Okla- 
homa Junior College, Tonkawa) 

27-29. West Virginia Acad. of Science, 
Bethany. (J. D. Draper, Dept. of Chem- 
istry, West Virginia Univ., Morgantown) 

28. Mississippi Acad. of Sciences, Inc., 
Jackson. (C. Q. Sheely, Mississippi State 
Univ., State College) 

29-2. International Acad. of Pathology- 
American Assoc. of Pathologists and 
Bacteriologists, Montreal, Canada. (F. K. 
Mostofi, c/o Armed Forces Inst. of Pathol- 
ogy, Washington 25) 

29-2. National Workshop on Aging, 
American Home Economics Assoc., La- 
fayette, Ind. (A. J. Bricker, AHEA, 1600 
20th St., NW, Washington 9) 

29-3. American Ceramic Soc., annual, 
New York, N.Y. (C. S. Pearce, ACS, 4055 
N. High St., Columbus 14, Ohio) 

29-4. Society of Motion Picture and 
Television Engineers, annual, Los Angeles, 
Calif. (H. Teitelbaum, SMPTE, 55 W. 42 
St., New York 36) 

30-1. International Acad. of Pathology, 
annual, Montreal, Canada. (M. Davis, In- 
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ing gas tight syringes for delivering gases 
and corrosive liquids. 
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For the introduction of reproducible gas samples 
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The GV-10 is designed for leak-free performance at 
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2000C. 

The Model SI-4 Solid Sample Injector provides a 
convenient method of introducing solid samples. 
Introduction of the sample as a solid eliminates 
the interference of a solvent on separation and 
analytical results. 
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Right-A-Weigh Model SC 
Substitution Weighing Balance 

Speed, accuracy and convenience... you 
just load the pan, dial weights, and read 
results. Capacity: 200 g; sensitivity: 1/10 
mg; reproducibility (precision): -*. 0.03 mg; 
readability: 1/20 division on projected 
scale. 
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Model DLB-M2 Analytical Balance 

A long-time favorite for reliable, versatile 
and economical performance, with fairly 
fast operation. Capacity: 200 j; sensitiv- 
ity: 1/20 mg. 

Model FHM Micro Balance 

A quality instrument for dependable, ac- 
curate operation. Direct reading in micro- 
grams and sensitivity reciprocal of 2 
micrograms. Fine built-in Magni-Grad?'- 
projection system. Capacity: 20 g; sensi- 
tivity: 0.001 mg; built-in automatic key- 
board range of 222 mg. 

Automatic Recording 
Vacuum Balances 

Weighs samples in controlled environ- 
ment. Recorder charts weight, or weight 
,~:~ :. * and temperature, against time. 
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adelphia, Pa. (A. B. Conlin, Jr., ASME, 
29 W. 39 St., New York 18) 

30-2. Association of Iron and Steel 
Engineers, Detroit, Mich. (T. J. Ess, AISE, 
1010 Empire Bldg., Pittsburgh 22, Pa.) 

30-2. Instrumental Methods of Analysis, 
natl. symp., Instrument Soc. of America, 
Pittsburgh, Pa. (E. E. Buckston, Works 
Engineering Dept., Union Carbide Chem- 
icals Co., P.O. Box 8004, S. Charleston 
3, W.Va.) 

30-2. Role of Food in World Peace, 
intern. symp., Columbus, Ohio. (R. M. 
Kottman, College of Agriculture, Ohio 
State Univ., Columbus 10) 

30-3. Mid-America Spectroscopy, an- 
nual symp., Soc. for Applied Spectroscopy, 
Chicago, Ill. (J. R. Ferraro, Argonne, 
Natl. Laboratory, 9700 S. Cass Ave., 
Argonne, Ill.) 

30-4. Compressed Air and Hydraulics, 
intern. conf. and exhibition, London, Eng- 
land. (W. G. H. Chesher, c/o John Trun- 
dell and Partners Ltd., St. Richard's House, 
Eversholt St., London, N.W.1) 

30-5. Automobile Technical Congr., 
intern., London, England. (Automobile 
Div., Institution of Mechanical Engineers, 
1 Birdcage Walk, London, S.W. 1) 

May 

1-3. Biologistics for Space Systems, 
symp. and workshop, Dayton, Ohio. (Col. 
A. I. Karstens, Aerospace Medical Re- 
search Laboratories, Aeronautical Sys- 
tems Div., Wright-Patterson AFB, Ohio) 

1-3. Joint Computer Conf., San Fran- 
cisco, Calif. (R. I. Tanaka, Computer 
Systems-Logical Design, Lockheed Mis- 
siles & Space Co., Palo Alto, Calif.) 

1-4. Conference on Radiodiagnosis and 
Radiotherapy, Southern Rhodesia. (P. E. 
S. Palmer, P.O. Box 958, Bulawayo, 
Southern Rhodesia) 

1-4. Gamma Alpha Graduate Scientific 
Fraternity, St. Paul, Minn. (W. T. Keeton, 
Dept. of Entomology, Cornell Univ., 
Ithaca, N.Y.) 

1-4. Permeability, intern. symp., Wagen- 
ingen, Netherlands. (Centrum voor Plan- 
tenfysiologisch Onderzoek, Landbouwho- 
geschool, Herenstraat 18, Wageningen) 

1-5. Latin American Iron and Steel 
Inst., Buenos Aires, Argentina. (F. A. 
Tupper, Moneda 1140-6? Piso, Casilla 
13810, Santiago, Chile) 

2. International Symp. on Crop Pro- 
tection, Ghent, Belgium. (I. J. Van den 
Brande, Institut Agronomique de l'Etat, 
Coupure Gauche 233, Ghent) 

2-3. Iron and Steel Inst., annual, 
London, England. (ISI, 4 Grosvenor Gar- 
dens, London, S.W.1) 

2-4. American Assoc. of Pathologists 
and Bacteriologists, annual, Montreal, 
Canada. (Intersociety Committee on 
Pathology Information, 1785 Massachu- 
setts Ave., NW, Washington 6) 

2-4. European Corrosion Conf., Paris, 
France. (Societe de Chimie Industrielle, 
28, rue St. Dominique, Paris 7e) 

2-4. Institute of Management Sciences, 
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2-4. Institute of Management Sciences, 
Toronto, Canada. (T. Fabian, c/o Mathe- 
matica, 76 Nassau St., Princeton, N.J.) 

2-5. Air Force Systems Command 
Management Conf., Monterey, Calif. 
(Office of Information, AFSC, Andrews 
AFB, Washington 25) 
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2-5. Midwestern Psychological Assoc., 
Chicago, Ill. (D. R. Meyer, 1314 Kinnear 
Rd., Columbus 12, Ohio) 

2-5. National Science Fair-International, 
Seattle, Wash. (Science Service, 1719 N 
St., NW, Washington 6) 

2-6. Film Techniques, conf., Budapest, 
Hungary. (Hungarian Soc. of Optics, 
Acoustics and Film Techniques, Szabad- 
sag ter 17, Budapest V) 

2-8. Space Science Symp., intern., 
Washington, D.C. (Secretary, Committee 
on Space Research, 28 Nieuwe School- 
straat, The Hague, Netherlands) 

3. Electronic Marketing Seminar, in- 
tern., San Diego, Calif. (E. T. Clare, 
Cohu Electronics, Inc., Box 623, San 
Diego) 

3-4. Human Factors in Electronics, in- 
tern. congr., Long Beach, Calif. (C. Hop- 
kins, Hughes Aircraft Co., Culver City, 
Calif.) 

3-5. Institute of Hospital Administra- 
tors, annual, Cardiff, Wales, England. 
(J. F. Milne, 75 Portland PI., London, 
W.1) 

3-5. Kansas Acad. of Science, Pitts- 
burgh. (G. A. Leisman, Dept. of Biology, 
Kansas State Teachers College, Emporia) 

3-5. Ohio Acad. of Science, Toledo. 
(G. W. Burns, 505 King Ave., Columbus 
1, Ohio) 

3-5. Society for American Archaeology, 
Tucson, Ariz. (J. B. Wheat, Univ. of 
Colorado Museum, Boulder) 

3-5. University Computing Centres, 
intern. conf., Mexico, D.F., Mexico. (Cen- 
tro Electronico de Cfalculo, Universidad 
Nacional Autonoma de Mexico, M6xico, 
D.F.) 

3-7. German Soc. of Metallurgy and 
Mining, Berlin. (Gesellschaft Deutscher 
Metallhiitten and Bergleute, Schliessfach 
51, Clausthal-Zellerfeld, Germany) 

4. North Carolina Acad. of Science, 
Winston-Salem. (J. A. Yarbrough, Mere- 
dith College, Raleigh, N.C.) 

4-5. Colorado-Wyoming Acad. of Sci- 
ence, Greeley, Colo. (R. G. Beidleman, 
Zoology Dept., Colorado College, Colo- 
rado Springs) 

4-5. Minnesota Acad. of Science, an- 
nual, Winona. (J. P. Emanuel, 206 E. 
Howard, Winona) 

4-5. North Dakota Acad. of Science, 
Fargo. (B. G. Gustafson, Box 573, Union 
Station, Grand Forks, N.D.) 

4-5. Population Assoc. of America, 
Madison, Wis. (K. B. Mayer, Dept. of 
Sociology and Anthropology, Brown Univ., 
Providence, R.I.) 

4-5. South Dakota Acad. of Science, 
Vermillion. (T. Van Bruggen, Dept. of 
Botany, Univ. of South Dakota, Vermil- 
lion) 

4-6. Protides of the Biological Fluids, 
colloquim, Bruges, Belgium. (H. Peeters, 
Sint Jans Hospitaal, Bruges) 

4-6. Wisconsin Acad. of Sciences, Arts 
and Letters, La Crosse. (T. J. McLaughlin, 
Univ. of Wisconsin, 3203 N. Downer 
Ave., Milwaukee 11) 

5-6. Academy of Psychoanalysis, an- 
nual, Toronto, Canada. (J. H. Merin, 125 

2-5. Midwestern Psychological Assoc., 
Chicago, Ill. (D. R. Meyer, 1314 Kinnear 
Rd., Columbus 12, Ohio) 

2-5. National Science Fair-International, 
Seattle, Wash. (Science Service, 1719 N 
St., NW, Washington 6) 

2-6. Film Techniques, conf., Budapest, 
Hungary. (Hungarian Soc. of Optics, 
Acoustics and Film Techniques, Szabad- 
sag ter 17, Budapest V) 

2-8. Space Science Symp., intern., 
Washington, D.C. (Secretary, Committee 
on Space Research, 28 Nieuwe School- 
straat, The Hague, Netherlands) 
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tern., San Diego, Calif. (E. T. Clare, 
Cohu Electronics, Inc., Box 623, San 
Diego) 

3-4. Human Factors in Electronics, in- 
tern. congr., Long Beach, Calif. (C. Hop- 
kins, Hughes Aircraft Co., Culver City, 
Calif.) 

3-5. Institute of Hospital Administra- 
tors, annual, Cardiff, Wales, England. 
(J. F. Milne, 75 Portland PI., London, 
W.1) 

3-5. Kansas Acad. of Science, Pitts- 
burgh. (G. A. Leisman, Dept. of Biology, 
Kansas State Teachers College, Emporia) 

3-5. Ohio Acad. of Science, Toledo. 
(G. W. Burns, 505 King Ave., Columbus 
1, Ohio) 

3-5. Society for American Archaeology, 
Tucson, Ariz. (J. B. Wheat, Univ. of 
Colorado Museum, Boulder) 

3-5. University Computing Centres, 
intern. conf., Mexico, D.F., Mexico. (Cen- 
tro Electronico de Cfalculo, Universidad 
Nacional Autonoma de Mexico, M6xico, 
D.F.) 

3-7. German Soc. of Metallurgy and 
Mining, Berlin. (Gesellschaft Deutscher 
Metallhiitten and Bergleute, Schliessfach 
51, Clausthal-Zellerfeld, Germany) 

4. North Carolina Acad. of Science, 
Winston-Salem. (J. A. Yarbrough, Mere- 
dith College, Raleigh, N.C.) 

4-5. Colorado-Wyoming Acad. of Sci- 
ence, Greeley, Colo. (R. G. Beidleman, 
Zoology Dept., Colorado College, Colo- 
rado Springs) 

4-5. Minnesota Acad. of Science, an- 
nual, Winona. (J. P. Emanuel, 206 E. 
Howard, Winona) 
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Fargo. (B. G. Gustafson, Box 573, Union 
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5-6. Academy of Psychoanalysis, an- 
nual, Toronto, Canada. (J. H. Merin, 125 
E. 65 St., New York 21) 

5-6. Society of Biological Psychiatry, 
annual, Toronto, Canada. (G. N. Thomp- 
son, 2010 Wilshire Blvd., Los Angeles 
57, Calif.) 

5-7. International, Congr. of Medical 
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Laboratory Technologists, Cologne, Ger- 
many. (M. Gesunsheitsverwaitung, Intern. 
Assoc. of Medical Laboratory Technol- 
ogists, Cologne) 

6-9. Bockus Alumni Intern. Soc. of 
Gastroenterology, annual, Geneva, Switz- 
erland. (J. L. A. Roth, Graduate Medical 
Bldg., Suite 302, 419 S. 19 St., Phila- 
delphia 46, Pa.) 

6-9. National Power Instrumentation 
Symp., Fort Worth, Tex. (C. W. Macune, 
Westronics, Inc., 3605 McCart, Fort 
Worth 10) 

6-10. American Soc. for Microbiology, 
annual, Kansas City, Mo. (P. Gerhardt, 
Dept. of Bacteriology, Univ. of Michigan, 
Ann Arbor) 
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Dept. of Bacteriology, Univ. of Michigan, 
Ann Arbor) 

6-10. Electrochemical Soc., annual, 
Los Angeles, Calif. (R. K. Shannon, 1860 
Broadway, New York 23) 

6-10. French Soc. of Ophthalmology, 
Paris. (M. A. Dollfus, FSO, 27, rue du 
Faubourg-Saint-Jacques, Paris 16') 

6-12. World Congr. of Gastroenterol- 
ogy, Munich, Germany. (G. A. Martini, 
Martinstr. 52, Hamburg 20, Germany) 

7. League against Trachoma, annual, 
Paris, France. (J. Sedan, Ligue contre le 
Trachoma, 94, rue Sylvabelle, Marseilles, 
France) 

7-8. American Inst. of Mining, Metal- 
lurgical and Petroleum Engineers, Soc. 
of Petroleum Engineers' Secondary Re- 
covery Symp., Wichita Falls, Tex. (E. 0. 
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Kirkendall, AIME, 29 W. 39 St., New 
York 18) 

7-9. American Oil Chemists' Soc., an- 
nual, New Orleans, La. (W. 0. Lundberg, 
Hormel Inst., Univ. of Minnesota, 801 
16 Ave., NE, Austin) 

7-9. Implications of Organic Peroxides 
in Radiobiology, intern. symp., Argonne, 
Ill. (R. N. Feinstein, Div. of Biological 
and Medical Research, Argonne Natl. 
Laboratory, Argonne) 

7-9. National Watershed Congr., an- 
nual, Columbus, Ohio. (C. R. Gutermuth, 
Wildlife Management Inst., Washington, 
D.C.) 

7-11. American Psychiatric Assoc., 
Toronto, Canada. (C. H. H. Branch, 156 
Westminster Ave., Salt Lake City, Utah) 

7-11. American Soc. of Tool and Man- 
ufacturing Engineers, annual convention 
and tool exposition, Cleveland, Ohio. (A. 
Cervenka, Vanderbilt Blvd., Oakdale, 
N.Y.) 

7-11. Radiation Damage in Solids and 
Reactor Materials, symp., Intern. Atomic 
Energy Agency, Venice, Italy. (IAEA, 11 
Karntner Ring, Vienna 1, Austria) 

7-11. Society of Photographic Scientists 
and Engineers, annual, Boston, Mass. (E. 
S. Cobb, Box 1609, Main Post Office, 
Washington, D.C.) 

7-12. International Conf. of Marine 
Engineers, London, England. (Inst. of Ma- 
rine Engineers, Memorial Bldg., 76 Mark 
Lane, London, E.C.3) 

7-12. International Seed Testing Assoc., 
annual congr., Lisbon, Portugal. (A. F. 
Schoorel, ISTA, Binnenhaven 1, Wagenin- 
gen, Netherlands) 

8. American Soc. of Safety Engineers, 
Chicago, Ill. (A. C. Blackman, ASSE, 5 
N. Wabash Ave., Chicago 2) 

8. World Health Assembly, annual, 
Geneva, Switzerland. (World Health Or- 
ganization, Palais des Nations, Geneva) 

8-10. American Soc. of Lubrication 
Engineers, annual, St. Louis, Mo. (A. E. 
Cichelli, Bethlehem Steel Co., 701 E. 
Third St., Bethlehem, Pa.) 

8-10. World Commission on Vocation- 
al Rehabilitation, annual, Washington, 
D.C. (D. Warms, Intern. Soc. for Re- 
habilitation of the Disabled, 701 First 
Ave., New York 17) 

8-19. Latin American Meeting on 
Higher Agricultural Education, Medellin, 
Colombia. (Intern. Agency Liaison 
Branch, Office of Director General, 
U.N. Food and Agriculture Organization, 
Viale delle Terme di Caracalla, Rome, 
Italy) 

9-11. Conference on Mucous Secretions, 
New York, N.Y. (S. Jakowska, Natl. Cys- 
tic Fibrosis Research Foundation, 521 
Fifth Ave., New York 17) 

9-11. Operations Research Soc. of 
America, Washington, D.C. (G. D. Shell- 
ard, New York Life Insurance Co., 51 
Madison Ave., New York 10) 

9-12. Glass Technology Conf., Baden- 
Baden, Germany. (Deutsche Glastech- 

Kirkendall, AIME, 29 W. 39 St., New 
York 18) 

7-9. American Oil Chemists' Soc., an- 
nual, New Orleans, La. (W. 0. Lundberg, 
Hormel Inst., Univ. of Minnesota, 801 
16 Ave., NE, Austin) 

7-9. Implications of Organic Peroxides 
in Radiobiology, intern. symp., Argonne, 
Ill. (R. N. Feinstein, Div. of Biological 
and Medical Research, Argonne Natl. 
Laboratory, Argonne) 

7-9. National Watershed Congr., an- 
nual, Columbus, Ohio. (C. R. Gutermuth, 
Wildlife Management Inst., Washington, 
D.C.) 

7-11. American Psychiatric Assoc., 
Toronto, Canada. (C. H. H. Branch, 156 
Westminster Ave., Salt Lake City, Utah) 

7-11. American Soc. of Tool and Man- 
ufacturing Engineers, annual convention 
and tool exposition, Cleveland, Ohio. (A. 
Cervenka, Vanderbilt Blvd., Oakdale, 
N.Y.) 

7-11. Radiation Damage in Solids and 
Reactor Materials, symp., Intern. Atomic 
Energy Agency, Venice, Italy. (IAEA, 11 
Karntner Ring, Vienna 1, Austria) 

7-11. Society of Photographic Scientists 
and Engineers, annual, Boston, Mass. (E. 
S. Cobb, Box 1609, Main Post Office, 
Washington, D.C.) 

7-12. International Conf. of Marine 
Engineers, London, England. (Inst. of Ma- 
rine Engineers, Memorial Bldg., 76 Mark 
Lane, London, E.C.3) 

7-12. International Seed Testing Assoc., 
annual congr., Lisbon, Portugal. (A. F. 
Schoorel, ISTA, Binnenhaven 1, Wagenin- 
gen, Netherlands) 

8. American Soc. of Safety Engineers, 
Chicago, Ill. (A. C. Blackman, ASSE, 5 
N. Wabash Ave., Chicago 2) 

8. World Health Assembly, annual, 
Geneva, Switzerland. (World Health Or- 
ganization, Palais des Nations, Geneva) 

8-10. American Soc. of Lubrication 
Engineers, annual, St. Louis, Mo. (A. E. 
Cichelli, Bethlehem Steel Co., 701 E. 
Third St., Bethlehem, Pa.) 

8-10. World Commission on Vocation- 
al Rehabilitation, annual, Washington, 
D.C. (D. Warms, Intern. Soc. for Re- 
habilitation of the Disabled, 701 First 
Ave., New York 17) 

8-19. Latin American Meeting on 
Higher Agricultural Education, Medellin, 
Colombia. (Intern. Agency Liaison 
Branch, Office of Director General, 
U.N. Food and Agriculture Organization, 
Viale delle Terme di Caracalla, Rome, 
Italy) 

9-11. Conference on Mucous Secretions, 
New York, N.Y. (S. Jakowska, Natl. Cys- 
tic Fibrosis Research Foundation, 521 
Fifth Ave., New York 17) 

9-11. Operations Research Soc. of 
America, Washington, D.C. (G. D. Shell- 
ard, New York Life Insurance Co., 51 
Madison Ave., New York 10) 

9-12. Glass Technology Conf., Baden- 
Baden, Germany. (Deutsche Glastech- 
nische Gesellschaft, Bockenheimerlandstr. 
126, Frankfurt am Main) 

9-12. Science Writers Seminar, intern., 
Seattle, Wash. (Intern. Press Inst., Miin- 
stergasse 9, Zurich 1, Switzerland) 

9-12. Virginia Acad. of Science, Nor- 
folk. (P. M. Patterson, Hollins College 
Branch, Roanoke) 
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9-19. Prediction of Volcanic Eruptions 
and the Relationship between Magmas 
and the Nature of Volcanic Eruptions, 
symp., Tokyo, Japan. (Secretary, Organ- 
izing Committee, c/o Science Council of 
Japan, Ueno Park, Tokyo) 

10-12. Meetings on Diabetes, University 
of Paris, Paris, France. (M. Rathery, Ho- 
tel-Dieu, Paris) 

10. Glass Container Technology, semi- 
nar, New York, N.Y. (Packaging Inst., 
342 Madison Ave., New York 17) 

10. Vitamins and Transplantation Im- 
munity, Assoc. of Vitamin Chemists, Chi- 
cago, 11. (H. S. Perdue, Abbott Labora- 
tories, N. Chicago) 

10-11. American Inst. of Chemists, Inc., 
Chicago, Ill. (J. Kotrady, c/o AIC, 60 E. 
42 St., New York 17) 

10-12. Food Protection, intern. symp., 
Ames, Iowa. (J. C. Ayres, Dept. of Dairy 
and Food Industry, Iowa State Univ., 
Ames) 

12. International College of Surgeons, 
clinical meeting, London, England. (Sec- 
retary, ICS, 1516 Lake Shore Dr., Chi- 
cago 10, Il.) 

13-16. American Acad. of Dental Medi- 
cine, annual, Baltimore, Md. (P. Block, 
36 N. Luzerne Ave., Baltimore) 

13-16. Transfer of Calcium and Stron- 
tium across Biological Membranes, conf., 
Ithaca, N.Y. (R. H. Wasserman, Dept. 
of Physical Biology, New York State 
Veterinary College, Cornell Univ., Ithaca) 

13-17. American Industrial Hygiene 
Assoc., conf., Washington, D.C. (W. S. 
Johnson, Bethlehem Steel Co., Bethlehem, 
Pa.) 

14-16. National Aerospace Electronics 
Conf., Dayton, Ohio. (Inst. of the Aero- 
space Sciences, 2 E. 64 St., New York 21) 

14-16. Technical Assoc. of the Pulp 
and Paper Industry, coating conf., annual, 
Cincinnati, Ohio. (TAPPI, 155 E. 44 St., 
New York 16) 

14-18. American Soc. of Civil Engi- 
neers, convention, Omaha, Neb. (W. H. 
Wisely, 345 E. 47 St., New York 17) 

14-18. Hormonal Steroids, intern. 
congr., Milan, Italy. (L. Martini, Instituto 
de Farmacologia e Terapia, 21 Via A. 
del Sarto, Milan) 

14-19. International Office of Epizo- 
otics, Paris, France (Office Internationale 
des Epizooties, 12, rue de Prony, Paris) 

15-16. Council on Medical Television, 
annual, Bethesda, Md. (J. F. Huber, 
CMT, Inst. for Advancement of Medical 
Communication, 33 E. 68 St., New York 
21) 

15-17. World Food Forum, Washing- 
ton, D.C. (J. K. McClarren, U.S. Dept. 
of Agriculture, 409 Administration Bldg., 
Washington 25) 

15-19. International College of Sur- 
geons, European federation, surgical 
congr., Amsterdam, Netherlands. (J. 
Blazenburg, ICS Netherlands Section, A. 
Perkstraat 57, Hilversum, Netherlands) 

16. Design of Talking and Writing Ma- 
chines for the Rehabilitation of Communi- 
cation Disabilities, conf., New York, N.Y. 
(C. Berkeley, Foundation for Medical 
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16-18. Conference on Dust, Schevenin- 
gen, Netherlands. (Fachgruppe Staubtech- 
nik, Prinz-Georg-Str. 77/79, Diisseldorf 
10, Germany) 

16-18. Noise Abatement, intern. congr., 
Salzburg, Austria. (Osterreichischer Ar- 
beitsring fur Lairmbekampfung, Stuben- 
ring 1, Vienna 1, Austria) 

16-26. Large Electric Systems, intern. 
conf., Paris, France. (ICLES, 112 Boule- 
vard Haussmann, Paris 8e) 

17-19. American Inst. of Industrial 
Engineers, annual, Atlantic City, N.J. (W. 
J. Jaffe, Newark College of Engineering, 
Newark, N.J.) 

.17-19. Eccrine, Apocrine, and Holo- 
crine Glands, symp., Madison, Wis. (Div. 
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of Postgraduate Medical Education, Uni- 
versity of Wisconsin Medical School, Mad- 
ison 6) 

17-19. Nepiology, intern. conf., Ca- 
tania, Sicily. (S. Rapisardi, Via Mavilla 
37, Catania) 

17-19. Paralanguage and Kinesics, conf., 
Bloomington, Ind. (T. A. Sebeok, Re- 
search Center in Anthropology, Rayl 
House, Indiana Univ., Bloomington) 

17-20. International Medical Soc. of 
Endoscopic Photocinematography, Tele- 
vision and Radiocinematography, Louvain, 
Belgium. (J. M. Dubois de Montreynaud, 
Societe Medicale Internationale d'Endo- 
scopie et de Radiocinematographie, 4, rue 
du General-Baratier, Rheims, France) 
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CAT CAGE RACK UNIT RAT RESTRAINER RAT, GUINEA PIG CAGE 

In this vast new Princeton Plant, Porter-Mathews' century-odd, metal manufacturing 
experience has been combined with the most modern manufacturing facilities. 

Porter-Mathews' small animal cages and laboratory equipment, both deluxe and custom, 
are sturdily built . . . designed for efficiency . . . made to meet the 

most rigorous requirements of those we serve. 

Our design and developmental staff is available for consultation to all interested 
companies and institutions. 

CAGES . . . Mice to monkeys and chickens . . . and RACKS, of 
stainless steel, galvanized and aluminum. 
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and WATER TUBES of stainless steel. 
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"clean" isn't good enough. Make sure 
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"Alconox-Clea n." 

Proven best by test* for over 20 years! 
* for wetting power! 
* for sequestering power! 
* for emulsifying effect! 

Use ALCONOX -ilil For all equipment J 
washed by hand I, '' 

Box of 3 lbs ...... $1.95 D 
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Case of 12 boxes- 
3 lb. ca.. .$18.00 r-s'';i ,s i 

Available in drums of 25, ii:^1ii'1'.;'.!^ 
50, 100 and 300 lbs. at 
additional savings! 

(Prices slightly higher 
West of the Rockies) ............ 

SAVE TIME s-I 
AND MONEY! 

with ALCONOX 

The World's Most Thorough Cleaner- 
Yet it costs up to 75% less! 

Eliminates tedious scrubbing - 
Penetrates irregular and inacces- 
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with amazing ease - Completely / 
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ber Industry, 4 Kensington Palace Gar- 
dens, London, W.8) 
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id Domestic and Industrial Wastes, intern. 
congr., Essen, Germany. (Haus der Tech- 
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Federation, congr., Santiago, Chile. (G. 
La Cava, Via A. Serra, 104, Rome, 
Italy) 
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Germany. (J. Hooper, Intern. Deep Draw- 
ing Research Group, John Adam St., 
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trol, annual, Cincinnati, Ohio. (A. W. 
Wortham, Texas Instruments, Inc., P.O. 
Box 5474, Dallas 22) 
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Wash. (IRE, 1 E. 79 St., New York 21) 
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6, rue Paul Valery, Paris, 16e) 
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TWO NEW 
METTLER 
TYPE S 
BALANCES 
ARE IDENTICAL . .. 

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

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

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

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

METTLER DIGITAL 
ANALYTICAL BALANCES ANALYTICAL BALANCES The new approach to per- 

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

MOLECULAR MODELS 

can be quickly hand assembled without special tools 
for three-dimensional study of stereochemical and 
conformational factors and reaction mechanisms. 
Designed to overcome many shortcomings of earlier 
model systems, they 
* are made up of accurate bond lengths (1A=5 

cm). 
* present precise angles of distortion (to 30?). 
* can be locked or left free to rotate under stress. 

* return perfectly to a preset angle. 

The stereochemist can now directly predict inter- 
atomic distances and bond angle distortion using 
these true-to-scale models. 

P.olyvalent atoms are colored neoprene balls with 
threaded aluminum inserts placed at the theoretical 
bond angles. Monovalent atoms are polystyrene with 
the appropriate bond permanently attached. The 
-bonds themselves may be disassembled and rebuilt 
with other lengths to provide different-scale factors. 

The complete No. 71306 
C en co -Pe ters en Set 
contains 55 monovalent 
atoms, 59 polyvalent 
atoms, 70 bonds and -A 
fittings plus extra parts, 
all in a partitioned metal 
case. Send for Booklet - 
315 for detailed informa- ..-'.... ...'...... 
tion. $295.00 

II- 
CENTRAL SCIENTIFIC 

A Division of Cenco Instruments Corporation 
1700 Irving Park Road o Chicago 13, Illinois 

Mountainside, N. J. Montreal Santa Clara 
Somerville, Mass. Toronto Los Angeles 
Birmingham, Ala. Ottawa Vancouver Houston 
Cenco S.A., Breda, The Netherlands Tulsa 
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This Lindberg quality BOX FURNACE is an exceptionally 

VERSATILE unit for any type laboratory. It is QUALITY BUILT 

for long, dependable service, ECONOMICAL to operate and 

LOW PRICED-only $295.00. 

THE DETAILS: The furnace shell for Model NEB-4 is heavy sheet steel. 
The door is vertically hinged and pivots to the side, allowing 
free access to the work chamber and keeping the hot side 
away from the operator. Heating elements are designed for 
extra capacity, providing a fast heat cycle of 70 minutes to 
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pages. 236 illustrations, 2 in color. 45 
tables. New 5th edition. $12.50 

Dr. Grollman presents a sound under- 
standing of the scientific use of every offi- 
cial drug in current use. The text has been 
completely revised to include the most re- 
cent data on hypertension, hormones, 
narcotics, antiemetics, tranquilizers, psy- 
chomotor stimulants, etc. 

A Textbook of 
Histology 

By JOHN C. FINERTY, School of Medi- 
cine, University of Miami, Coral Gables; 
and E. V. COWDRY, Emeritus, Washing- 
ton University, St. Louis. 573 pages, 7" x 
10". 502 illustrations on 374 figures, 18 
in color. 5th edition. $11.00 

The blood vascular system as the principal 
integrator, is the theme of this text. Em- 
phasis is on the functional significance of 
cells and intercellular substances. Out- 
standing electromicroscopic illustrations 
and photomicrographs supplement many 
charts, tables and laboratory suggestions. 

An Atlas of 
Human Histology 

By MARIANO S. H. diFIORE, Faculty 
of Medical Sciences, University of Buenos 
Aires. 215 pages, 7" x 102?". 99 color 
plates. 156 figures. $8.50. (5th printing.) 

This is an atlas of excellently reproduced 
composite color drawings which reveal to 
the reader only what might otherwise be 
seen after a study of several slides. It is 
an auxiliary textbook of histology. Full, 
unabbreviated labels are used throughout. 
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the past! This simple procedure is, alas, 
unacceptable to the "analyticist," to 
whom the past is, for unexplainable 
reasons, tabu. 

In spite of these disagreements in 
method we are in full agreement with 
Dorn's conclusions that "man's ability 
to control his environment" can avert a 
population catastrophy "provided he 
rapidly develops cultural substitutes for 
those harsh but effective governors of 
his high reproductive potential," be- 
cause his suggestion is precisely our 
thesis. We observed that the growth 
phenomenon of the human population 
in the past is typical of an open-loop 
system that is composed of cooperative 
elements following a superadditive com- 
position rule. An intrinsic instability of 
such systems, which manifests itself in 
a pathologically rapid growth, can be 
avoided by converting the open-loop 
system into a closed-loop system. Hence, 
we suggested a "population servo," 
which, first of all, has to provide a feed- 
back that informs the system of its 
present state. Dorn's paper serves our 
purpose admirably. 

HEINZ VON FOERSTER 

PATRICIA M. MORA 
LAWRENCE W. AMIOT 

Department of Electrical Engineering, 
University of Illinois, Urbana 
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Girdles and Griddles 

With much delight I read the follow- 
ing comment by Bancroft W. Sitterly, 
in his review of Man's Conquest of the 
Stars, by Pierre Rousseau [Science 135, 
35 (5 Jan. 1962)]: "The translation 
seems to convey well the spirit of the 
French original. One grotesque slip in 
this English edition is the statement, re- 
peated on a number of pages, that the 
galactic system has the form of a girdle- 
cake! But I found no other." 
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First application of direct thermoelectric 
cooling to precision analytical instrumen- 
tation results in Cryoscope and Osmom- 
eter line with unique advantages. 

MAJOR FEATU RES 
* Direct coupled thermoelectric cooling 

requires no liquid baths, pumps, 
compressors or stirrers. 

* Ready for use seconds after turning 
on; complete freezing point 
determination in two minutes. 

* Sample may be reheated and refrozen 
without removal from instrument. 

* Shock and vibration resistant 
amplifier and meter; no delicate 
galvanometer. 

* One ml. sample size. 

APPLICATIONS 
Freezing point depression of solutions. 

Molecular weight determinations. 
Detection of adulterations. 

Monitoring water content of milk. 

Body fluid and biological fluid osmolarity. 
Melting and softening points. 

The Model CY-1 Cryoscope is direct reading in 
.001?C from 0?C to -1?C. 
The Model CY-2 Osmometer is direct reading in 
milliosmols from 0 to 3000 milliosmols in 
switch selected ranges. 
Repeatability is ? .001?C or better on a stand- 
ard 1 ml. size sample. 

COMPLETE TECHNICAL DETAILS ARE 
AVAILABLE ON REQUEST. 
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belle, or even the fine abundance of a 
generous matriarch, repeated on a cos- 
mic scale: das Ewig-Weibliche . . .). 

In justice to Michael Bullock, who 
appears to be the translator in ques- 
tion, I should like to point out that ac- 
cording to the New English Dictionary, 
girdle is a respectable variant form of 
griddle "by metathesis of r." It is defined 
as a "circular plate of iron which is 
suspended over the fire and upon which 
cakes are baked or toasted." The first 
example of this usage is dated about 
1400. There is an entry for girdle in 
this sense as a combining form, "as 
girdle-cake . . ." 

According to Nancy Mitford, a rec- 
ognized authority on U diction, "girdle- 
cake" might be mentioned casually in 
a conversation in London. Fanny Win- 
cham (whose husband, pastoral theolo- 
gian at Oxford, has been named ambas- 
sador to Paris) and Uncle Matthew are 
having tea: 

"Delicious girdlecake." 
"Comes from the Shelter-they've 

got a Scotch cook there now" [Don't 
Tell Alfred (Harper, New York, 1961)]. 

An American edition of Man's Con- 
quest of the Stars might well explain 
that the galactic system has the form 
of a griddle cake, a hot cake, a pan- 
cake; but it seems that the English edi- 
tion is within its rights. 

MARY ANN HARRELL 
4607 Connecticut Avenue, NW, 
Washington, D.C. 

Electroplax and Nerve Activity 

In his article "Chemical factors con- 
trolling nerve activity" (1), D. Nach- 
mansohn refers to a protein which I 
have isolated from the electric organ 
of the electric eel as the "physiological 
acetylcholine receptor." Although initial 
results suggested such a role for the 
protein (2), recent studies on its prop- 
erties led to a change in my interpreta- 
tion of the nature of the material. This 
new interpretation was presented at the 
1st International Pharmacology Meet- 
ing, held in Stockholm in August 1961; 
since the paper has not yet appeared in 
print (3), I am writing to restate my 
views. 
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However, other depolarizing agents-for 
example, noracetylcholine-12, norcho- 
line-12, and pyridinealdoxime dodecio- 
dide-have a high affinity for the pro- 
tein, yet these compounds in vivo are 
considerably less active than ACh (4). 
Moreover, the binding of noracetylcho- 
line-12 and norcholine-12 is about 
equal, though as analogues of ACh 
and choline, respectively, large differ- 
ences in affinity would be expected. 

2) Schoffeniels and I recently found 
that binding of d-tubocurarine (0.02 
mg/ml) to the purified protein is not 
affected by carbamylcholine (1 mg/ml). 
Competition between these drugs for 
the physiological receptor is well docu- 
mented. 

3) Immunohistochemical studies re- 
veal that the protein is localized in or 
near the conducting and nonconducting 
membranes of electroplax (5). The 
ACh receptor would be expected to be 
localized only at the conducting mem- 
brane. 

4) The amount of purified protein 
obtained from electric tissue is much 
greater than would be expected for 
the ACh receptor substance of the end- 
plate region. 

From these and other considerations 
it is now concluded that the protein 
is a membrane component which is 
distinct from the physiological ACh re- 
ceptor substance. Nevertheless, the pro- 
tein may have a role in the electrical 
activity of conducting membranes. 
Thus, the effectiveness with which a 
series of drugs blocked axonal con- 
duction paralleled quite closely their 
affinity for the protein (6). d-Tubo- 
curarine, chlorisondamine, and pro- 
tamine, which bind strongly to the pro- 
tein, also block activity in squid axons, 
but only after treatment of the nerve 
with cobra venom (6). Compounds 
which combine weakly with the pro- 
tein (for example, ACh, carbamyl- 
choline, decamethonium, neostigmine, 
and dimethylaminoethyl acetate), in 
0.1M concentration, did not affect 
squid-axon activity, even after treat- 
ment of the nerve with cobra venom. 
Acetylcholine in 1 0-M concentration 
acts at the neuromuscular junction. 
These compounds do block activity in 
detergent-treated sciatic nerve, but only 
in 0.1M concentration (7). d-Tubo- 
curarine is far more active, while 
choline, which ordinarily has 1/1000 
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the physiological activity of ACh, 
equaled it in activity (7). Although 
d-tubocurarine blocks at the node of 
Ranvier (8), Dettbarn has found no 
effect of acetylcholine at this locus (9), 
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where the active membrane is covered 
by a thin and porous structure. 

These findings are consistent with a 
newer concept (3)-that the purified 
electroplax protein may be identical 
with, or may closely resemble, the com- 
ponent of conducting membranes with 
which drugs combine when they pro- 
duce their effects. It differs from the 
physiological ACh receptor, particularly 
with respect to its affinity for ACh, car- 
bamylcholine, decamethonium, neostig- 
mine, and dimethylaminoethyl acetate. 
On this basis one might explain the 
weak action of these compounds on 
nerve conduction, in contradistinction 
to their high potency at the end-plate. 

SEYMOUR EHRENPREIS 

Department of Pharmacology, 
Georgetown University Medical Center, 
Washington, D.C. 
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Ehrenpreis raises the question wheth- 
er the protein which he isolated from 
electric tissue is indeed the acetylcho- 
line (ACh) receptor protein. He ex- 
plains why he now disagrees with the 
interpretation accepted by him when 
he worked in my laboratory. 

Isolation of proteins has become a 
commonly used procedure, and in the 
case of enzymes no problem exists as 
to identification. In the case of the re- 
ceptor protein the main difficulty con- 
fronting us has indeed been the ques- 
tion whether the protein isolated is 
identical with the physiological receptor 
postulated to react with ACh in the 
elementary process of conduction. This 
identification is impossible solely on 
the basis of test-tube studies. It has 
been achieved essentially in the studies 
on intact cells-in particular, in the 
studies on the monocellular electroplax 
preparation carried out by Henry Hig- 
man, Philip Rosenberg, and Eva Bar- 
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tels and developed during the last 2 
years to a high degree of sensitivity for 
evaluating structure-activity relation- 
ships (1, 2). Ehrenpreis was not directly 
associated with these investigations; his 
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opinion is, therefore, based on second- 
hand and, unfortunately, incomplete 
information. 

When my associates and I first of- 
fered evidence, in experiments on the 
electroplax, for the existence of a cell 
constituent distinctly different from 
ACh-esterase, we were struck by the 
observation that the compounds, re- 
acting with the receptor only and not 
affecting the esterase, blocked electrical 
activity in two different ways: one type 
blocked with, the other without, depo- 
larization. The former type had the bio- 
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logical action on the receptor postulated 
for ACh, the latter had only an inhibi- 
tory effect. In analogy with enzyme 
chemistry we referred to the first type 
as receptor activators, to the second 
as receptor inhibitors (3). Acetylcholine, 
carbamylcholine, dacamethonium, and 
others belong to the first type, procaine, 
tetracaine, curare, and others to the 
second type. 

1) When the protein in question was 
isolated by Ehrenpreis, he tested by 
equilibrium dialysis the binding strength 
of a series of tertiary, monoquaternary, 
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and diquaternary compounds, known 
from the electroplax studies to interact 
with the receptor. The protein studies 
were still quite preliminary and are 
being carried out only now on a quanti- 
tative basis, by S. Beychok and H. B. 
Higman. 

Nevertheless, it became indeed ap- 
parent, as I mentioned in my Herter 
lecture (4), that a marked difference 
exists between the binding strength in 
vitro and the potency of action on the 
living cell when receptor activators 
and inhibitors are compared. When 
several series of receptor inhibitors were 
tested, there appeared a parallelism be- 
tween their binding strength and their 
efficiency in blocking electrical activity. 
A striking example of this parallelism 
is offered by the local anesthetics pro- 
caine, tetracaine, and dibucaine-com- 
pounds closely related in structure to 
ACh, but tertiary nitrogen derivatives 
and receptor inhibitors (1, 5). It has 
been, moreover, shown in experiments 
on the electroplax that tetracaine and 
ACh compete for the same cell constit- 
uent (2). 

According to the quite preliminary 
studies in vitro it seems that the binding 
strength of receptor activators, such as 
ACh, carbamylcholine, prostigmine, and 
so forth, to the protein may be weak 
when compared with their high potency 
on the cell. However, it must be stressed 
that the available information is tenta- 
tive and far from being quantitative. No 
binding constants have been determined 
thus far. Binding between micro- and 
macromolecules is necessary for inter- 
action. For the proposed physiological 
role of the receptor protein it is neces- 
sary to postulate a large rate constant 
for the combination of receptor and 
ACh. This, of course, yields no infor- 
mation about the equilibrium (binding) 
constant. Clearly, if the rate of disso- 
ciation is correspondingly great, the 
equilibrium constant for binding, by 
definition, will be low. Moreover, we 
do not know how many of the recep- 
tors and how many active sites on each 
receptor must be activated for a maxi- 
mum response. In view of all these un- 
certainties, no statement is at present 
justified as to the quantitative relation- 
ships until extensive further studies will 
have clarified the situation. 

But binding forms only part of bio- 
logical activity. It is a prerequisite, per- 
mitting something additional to hap- 
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may be very strong but that the com- 
plex is nevertheless inactive. The dis- 
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sociation constant of the prostigmine- 
ACh-esterase complex is 10-7, that of 
acetylcholine-ACh-esterase is 10-8, but 
the activity in the latter case is extra- 
ordinary. The enzyme has a very high 
turnover number with ACh; it is one 
of the fastest acting enyzmes known. 
Moreover, if one compares ethanola- 
mine with the mono- and dimethyl ami- 
noethanol, one finds that each methyl 
group increases the binding by a factor 
of 7. Addition of a third methyl group 
does not contribute to binding at all. 
But if we compare the enzyme activity 
toward aminoethyl acetate with that 
toward the ester containing one, two, 
and three methyl groups, we find that 
the trimethyl ester (ACh) has a ten- 
fold higher rate of acetyl enzyme for- 
mation than the dimethyl derivative. 
In the hydrolytic process there is a 
large increase of A S*, the entropy of 
activation, in going from the dimethyl 
to the trimethyl ester, indicating that 
in the active phase some molecular 
rearrangement of the enzyme must take 
place in the activated complex (6). 
Butyrylcholine is more strongly bound 
to the enzyme than is ACh, but its 
Vll.ax is 1/150 as large. 

A difference similar to that found 
with ACh-esterase has been observed 
in the reaction of mono-, di-, and tri- 
methylaminoethyl acetate with the re- 
ceptor of the electroplax (7). The di- 
methyl compound has a potency 10 to 
20 times that of the monomethyl ana- 
logue. This is a factor not too different 
from that found in the interaction with 
the enzyme and may conceivably be at- 
tributed to increased binding by the 
methyl group. But the trimethyl ana- 
logue, ACh, has a potency 200 times 
that of the dimethyl analogue. It would 
be extremely difficult to attribute such 
an enormous increase in potency to 
the contribution to binding of one ad- 
ditional methyl group, especially since 
there is good reason to believe, on the 
basis of the esterase studies, that this 
third methyl group does not contribute 
at all to binding to the protein. Clearly, 
factors other than binding help to de- 
termine the potency of action. 

The long-chain analogues of ACh 
offer a special problem. Owing to strong 
van der Waals forces they react quite 
strongly with a great number of pro- 
teins in addition to those of the ACh 
system, and also with other macro- 
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a concentration of 1 mg/ml did not 
show competitive action with curare 
in a concentration of 0.02 mg/ml; but 
Ehrenpreis failed to mention that at 
a higher ratio curare binding was al- 
most completely suppressed by car- 
bamylcholine. The former finding just 
means, again, that the binding of the 
activator (carbamylcholine) is very 
much poorer than that of the inhibitor 
(curare). The binding of an activator 
in equilibrium may easily be 1000 times 
poorer than that of an inhibitor. 

3) The immunochemical studies re- 
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ferred to by Ehrenpreis consisted of 
a few exploratory and quite tentative 
experiments carried out by a student. 
Unfortunately, the protein used as the 
antigen for preparing antibodies was 
not pure, and the data are, therefore, 
questionable. The results were full of 
contradiction, and the experiments were 
discontinued. In any case, the presence 
of ACh receptor in the membrane sur- 
rounding the whole cell would be con- 
sistent with the presence of ACh- 
esterase. As in several other noncon- 
ducting membranes, the system may be 
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associated with ion flux regulation, even 
though the membrane has not the pre- 
requisites for impulse conduction. 

4) The amount of receptor protein 
seems to represent approximately 0.1 
to 0.2 percent of the total protein; 
this percentage is far from surprising 
for an organ so highly specialized in 
its function. Acetylcholine esterase 
forms about the same fraction of the 
total protein. The evaluation of the 
amount of the receptor in the end- 
plate region is completely speculative 
and can easily be off by 1 to 2 orders 
of magnitude. If it were true that there 
was not more receptor protein in the 
electroplax than was expected to be 
present at the synapse, then this fact 
would form a serious difficulty for the 
assumption that the ACh system plays 
an essential role in the generation of 
bioelectric potentials. 

Surprisingly, however, Ehrenpreis in 
his new interpretation admits that the 
protein may have some still-undefined 
function in the electrical activity of 
the conducting membrane. He argues 
that curare, but not ACh, affects axonal 
conduction either on special prepara- 
tions [Ranvier node (8)] or after chem- 
ical pretreatment with detergent or 
cobra venom (9, 10). Therefore, he 
concludes, the protein isolated is not 
the ACh receptor protein, which is 
present only at the synapse. He thus 
implicitly accepts the notion of a funda- 
mental difference between synaptic 
transmission and axonal conduction. 

The striking demonstration that cu- 
rare blocks axonal conduction, and 
not only synaptic transmission as was 
believed for a century, should be rea- 
son enough for reevaluating the role 
of ACh in nerve activity, since it is 
generally accepted that curare acts as 
an antimetabolite of ACh. Tertiary, 
lipid-soluble analogues of ACh, such 
as local anesthetics and diphenylhydra- 
mine, act in similar concentrations and 
in a similar way on the synaptic junc- 
tion of the electroplax and on the giant 
axon of the squid (10). These new 
developments support rather than inval- 
idate the explanation offered many years 
ago-namely, that the failure of ACh 
to act on axonal conduction must be 
attributable to the presence of structur- 
al barriers surrounding axonal con- 

associated with ion flux regulation, even 
though the membrane has not the pre- 
requisites for impulse conduction. 

4) The amount of receptor protein 
seems to represent approximately 0.1 
to 0.2 percent of the total protein; 
this percentage is far from surprising 
for an organ so highly specialized in 
its function. Acetylcholine esterase 
forms about the same fraction of the 
total protein. The evaluation of the 
amount of the receptor in the end- 
plate region is completely speculative 
and can easily be off by 1 to 2 orders 
of magnitude. If it were true that there 
was not more receptor protein in the 
electroplax than was expected to be 
present at the synapse, then this fact 
would form a serious difficulty for the 
assumption that the ACh system plays 
an essential role in the generation of 
bioelectric potentials. 

Surprisingly, however, Ehrenpreis in 
his new interpretation admits that the 
protein may have some still-undefined 
function in the electrical activity of 
the conducting membrane. He argues 
that curare, but not ACh, affects axonal 
conduction either on special prepara- 
tions [Ranvier node (8)] or after chem- 
ical pretreatment with detergent or 
cobra venom (9, 10). Therefore, he 
concludes, the protein isolated is not 
the ACh receptor protein, which is 
present only at the synapse. He thus 
implicitly accepts the notion of a funda- 
mental difference between synaptic 
transmission and axonal conduction. 

The striking demonstration that cu- 
rare blocks axonal conduction, and 
not only synaptic transmission as was 
believed for a century, should be rea- 
son enough for reevaluating the role 
of ACh in nerve activity, since it is 
generally accepted that curare acts as 
an antimetabolite of ACh. Tertiary, 
lipid-soluble analogues of ACh, such 
as local anesthetics and diphenylhydra- 
mine, act in similar concentrations and 
in a similar way on the synaptic junc- 
tion of the electroplax and on the giant 
axon of the squid (10). These new 
developments support rather than inval- 
idate the explanation offered many years 
ago-namely, that the failure of ACh 
to act on axonal conduction must be 
attributable to the presence of structur- 
al barriers surrounding axonal con- 
ducting membranes and preventing 
lipid-insoluble compounds, such as 
curare and ACh, from reacting with 
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only reduces, but does not remove, 
the barriers, as is clear from the ex- 
periments reported (10). After ex- 
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posure to the venom of the cotton- 
mouth moccasin, which is much more 
potent in reducing the barriers than is 
cobra venom, curare acts in much lower 
concentrations, and in this case ACh, 
too, is effective (11). At the Ranvier 
node the conducting membrane is cov- 
ered not by heavy myelin but by a 
complex structure seen in the electron 
microscope; this structure apparently 
permits curare and tertiary analogues 
of ACh, the latter in extremely low 
concentrations, to act on the membrane, 
although ACh itself does not act. There 
are amazingly great variations in perme- 
ability of different axons with respect 
to very closely related nitrogen deriva- 
tives (12). In addition to the direct 
action of ACh after treatment with 
moccasin venom, direct effects have 
been observed: on desheathed vagus 
(13) and even on sheathed somatic 
fibers (14). In these preparations the 
structural barriers seem to be insufficient 
to protect the membrane. Obviously, 
ACh must act in all these places on 
a macromolecule endowed with special 
properties and associated with axonal 
electrical activity; otherwise it could 
not produce its effects. Nevertheless, 
the physiological significance of these 
pharmacological actions, considered by 
themselves, may appear open to ques- 
tion. However, in conjunction with the 
huge amount of biochemical evidence 
accumulated in support of the inter- 
pretation that ACh has a role in the 
generation and propagation of electric 
currents-such evidence as the presence 
of ACh, ACh-esterase, and choline 
acetylase in the conducting fiber; the 
inseparable association of electrical and 
enzyme activity; and the effect of local 
anesthetics-the evidence of a direct 
action of ACh becomes pertinent and 
indicates the presence of an ACh re- 
ceptor in the axon. Both the biological 
and the chemical arguments offered by 
Ehrenpreis fail to support his new inter- 
pretation. 

DAVID NACHMANSOHN 

College of Physicians and Surgeons, 
Columbia University, New York 
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NUCLEIC ACID and 
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Each year we take pride in adding 
new products to the growing list of 
Pabst fine biochemicals and lowering 
the cost of others. This year is no 
exception and many of our established 
products are now available at greatly 
reduced prices. Increased demand for 
our products have made these savings 
possible. 

This new price list is another ex- 
ample of our continuing policy to 
prepare research biochemicals of the 
highest quality and offer them at 
uniform moderate prices. 

If you would like a copy of our 
1962 price list, please circle 182 on 
the Science Readers' Service Card or 
write direct to: 

PABST LABORATORIES 
Division of Pabst Brewing Company 
1037 W. McKinley Avenue 
MILWAUKEE 5, WISCONSIN 
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A Two-Way Affair 

Edmund W. Sinnott [Science 135, 
278 (26 Jan. 1962)] assumes that such 
letters as he suggests [to individuals in 
the U.S.S.R.] would reach the person 
addressed. I have serious doubts about 
that. I know from experience that let- 
ters from the United States are not 
exactly welcomed behind the iron cur- 
tain. This includes letters to relatives. 

The spread of good will must be a 
two-way effort to have any value. I 
wonder if Sinnott can show us a letter, 
similar in content to his, published in a 
leading journal of science of the 
U.S.S.R. 

WILLIAM EISENMAN 
160 West 77 Street, New York 

As Eisenman points out, good will 
is a two-way affair, but this does not 
mean that we should wait for someone 
on the other side to make the first over- 
ture. There is a wide interchange of 
friendly correspondence between Amer- 
ican and Soviet scientists, and my sug- 
gestion simply is that in connection 
with this, or as an extension of it, there 
be more formally expressed the desire 
for sincere good will between our 
peoples. 

EDMUND W. SINNOTT 
Yale University, 
New Haven, Connecticut 
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would like to inform your readers that 
this same problem has been overcome 
in the School of [Exact and Natural] 
Sciences of the University of Buenos 
Aires. This School, one of the ten 

comprising the University of Buenos 
Aires, one of the largest universities 
of the Latin world (with an enroll- 
ment of over 50,000), deals with 
teaching and research in the basic sci- 
ences and includes at present six large 
departments (physics; inorganic, ana- 

lytical, and physical chemistry; bio- 

logical chemistry; meteorology; biology; 
and geology) plus partnership in the 
School of Engineering of the Depart- 
ment of Industries. 

The impact of science and technol- 
ogy in the development of the huge 
natural resources of Latin America 
within an imperatively short period 
is obvious. The leaders in overhauling 
methods in the School of Sciences 
have been aware of this, as well as of 
the problem raised by Hardin. Hence, 
all students of the School (including, 
of course, the ever more numerous 
students of mathematics and physics) 
are required to take a short but inten- 
sive course in biology. One of the 
arguments for establishing this require- 
ment was that no student of the sci- 
ences can utterly ignore one of the 
main fields of science. Insofar as the 
"other" sciences are concerned, the 
curriculum establishes also at least two 
full semesters of physics and two of 
chemistry for all students of the 
School. 

Notwithstanding the fact that the 
overhaul mentioned has been partially 
based on the university system that 
has found great favor in the United 
States, the obligatory courses that I 
have pointed out give students of all 
branches a broader view of science 
in toto. 

JORGE E. WRIGHT 
Department of Biology, 
University of Buenos Aires, 
Buenos Aires, Argentina 

Statue of Claude Bernard 

C. D. Leake [Science 134, 2069 
(1961)] was quite right in his state- 
ment, which appeared under the excel- 
lent photograph of a bronze memorial 
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new monument, in stone, was erected 
on the same spot in front of the College 
de France (Fig. 1). Bernard's pose is 
different in this second statue, although 
the memorial is approximately of the 
same size. 
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The article by Grossowicz and Man- 
delbaurn (1) was commented on by 
Bolinder (2). In reply, Grossowicz (3) 
stated that thymidine produced growth 
in our experiments but not in his sys- 
tem. However, we pointed out (4) 
that our results showed that although 
thymidine by itself was ineffective in 

promoting growth, it significantly re- 
duced the requirement of Leuconostoc 
citrovorum for "citrovorum factor." 

The current state of biochemical re- 
search in folic acid coenzymes has 
reached a degree of sophistication not 
discussed or expressed in the article by 
Grossowicz and Mandelbaum. Studies 

by Friedkin (5) indicate that the thy- 
midylate synthetase reaction includes 
transfer of the 5,10-CH2- group and 

dehydrogenation of 5,1 0-methylene 
tetrahydrofolic acid to dihydrofolic 
acid. The reduction of dihydrofolic acid 
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to tetrahydrofolic acid is a step in the 
renewal of the supply of 5,10-methyl- 
ene tetrahydrofolic acid. This reduc- 
tion is presumably not carried out 
readily by L. citrovorum, as shown by 
its defective response to folic acid and 
dihydrofolic acid as contrasted with its 
ready response to tetrahydrofolic acid 
(6). The addition of preformed thymi- 
dine would lessen the requirement for 
5,1 0-methylene tetrahydrofolic acid. 
Although this evidence is inferential, it 
could account for the well-established 
sparing action of thymidine on the 
"citrovorum factor" requirement of L. 
citrovorum (4, 7). 
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Princeton, New Jersey 

HARRY P. BROQUIST 
University of Illinois, Urbana 

References 

1. N. Grossowicz and F. Mandelbaum, Science 
133, 1773 (1961). 

2. A. E. Bolinder, ibid. 134, 1938 (1961). 
3. N. Grossowicz, ibid. 134, 1940 (1961). 
4. H. P. Broquist, E. L. R. Stokstad, T. H. Jukes, 

J. Biol. Chem. 185, 399 (1950). 
5. M. Friedkin, Federation Proc. 18, 230 (1959). 
6. H. P. Broquist et al., J. Am. Chem. Soc. 73, 

3535 (1951); M. Silverman, L. W. Law, B. 
Kaufman, J. Biol. Chem. 236, 2530 (1961). 

7. T. J. Bardos, T. J. Bond, J. Humphreys, W. 
Shive, J. Am. Chem. Soc. 71, 3852 (1949). 

Messages from Other Worlds 

The article by S. von Hoerner 
[Science 134, 1839 (1961)] gave us very 
interesting estimates of the probabilities 
of radio communication with other 
civilizations in space. 

A small thought of my own is that 
notice of the existence, location, and 
communication system of such a civili- 
zation might reach us by means other 
than direct radio transmission. If an 
earlier civilization was as egocentric as 
our own, it would probably want to 
leave a record of its existence and com- 
municate its knowledge to successor 
civilizations. It would need, for this 
purpose, objects that would be main- 
tenance-free, would attract attention, 
and would carry much information in 
a small space for millions of years. 

If such a speculation has any merit, 
one might want to take a new look at 
meteorites, comets, and other space 
travelers for possible messages. Might 
the organic compounds in meteorites 
contain coded information? Also, could 
one intercept comets to obtain material 
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Studies of Starvation 

As referee editors of several physio- 
logical and nutritional journals, we are 
perturbed by the continuing submission 
of mediocre papers dealing with starva- 
tion. Usually the only experimental 
method used consists in starving rats to 
a near-terminal condition and then de- 
termining one of the many parameters 
which can be affected by starvation. 
Sometimes determination of the dura- 
tion of survival on a given diet is the 
only "technique" employed. Previously 
obtained information, available in the 
U.S. and foreign literature-often ad- 
mittedly older literature because of the 
very simplicity of the techniques used 
-is generally ignored. 

The application of the "findings" to 
problems of human survival involves 
questionable extrapolations. What little 
new information, if any, is obtained in 
these studies does not seem to us to be 
commensurate with the suffering in- 
flicted on the animals. There is little 
doubt that we need to know more about 
the physiological mechanisms involved 
in resisting starvation and about the 
pathological consequences of prolonged 
undernutrition, whether continuous or 
intermittent. We would certainly ap- 
prove for publication papers in which 
a great many pertinent correlations are 
studied in order to close the book, at 
least for a while, on death by starva- 
tion. But we find it difficult to approve 
of these piecemeal dissections which 
have resulted, and which will continue 
to result in perhaps dozens of papers, 
none of them definitive. 

JOHN R. BROBECK 
Department of Physiology, 
University of Pennsylvania School 
of Medicine, Philadelphia 

JEAN MAYER 
Department of Nutrition, 
Harvard School of Public Health, 
Boston, Massachusetts 

Electronics and the Life Sciences 

In their article "Biomedical electron- 
ics: potentialities and problems" [Sci- 
ence 135, 198 (1962)], Robert Ledley 
and Lee Lusted argue the need for con- 
ditions which are more favorable to the 
development of "biomedical electron- 

Studies of Starvation 

As referee editors of several physio- 
logical and nutritional journals, we are 
perturbed by the continuing submission 
of mediocre papers dealing with starva- 
tion. Usually the only experimental 
method used consists in starving rats to 
a near-terminal condition and then de- 
termining one of the many parameters 
which can be affected by starvation. 
Sometimes determination of the dura- 
tion of survival on a given diet is the 
only "technique" employed. Previously 
obtained information, available in the 
U.S. and foreign literature-often ad- 
mittedly older literature because of the 
very simplicity of the techniques used 
-is generally ignored. 

The application of the "findings" to 
problems of human survival involves 
questionable extrapolations. What little 
new information, if any, is obtained in 
these studies does not seem to us to be 
commensurate with the suffering in- 
flicted on the animals. There is little 
doubt that we need to know more about 
the physiological mechanisms involved 
in resisting starvation and about the 
pathological consequences of prolonged 
undernutrition, whether continuous or 
intermittent. We would certainly ap- 
prove for publication papers in which 
a great many pertinent correlations are 
studied in order to close the book, at 
least for a while, on death by starva- 
tion. But we find it difficult to approve 
of these piecemeal dissections which 
have resulted, and which will continue 
to result in perhaps dozens of papers, 
none of them definitive. 

JOHN R. BROBECK 
Department of Physiology, 
University of Pennsylvania School 
of Medicine, Philadelphia 

JEAN MAYER 
Department of Nutrition, 
Harvard School of Public Health, 
Boston, Massachusetts 

Electronics and the Life Sciences 

In their article "Biomedical electron- 
ics: potentialities and problems" [Sci- 
ence 135, 198 (1962)], Robert Ledley 
and Lee Lusted argue the need for con- 
ditions which are more favorable to the 
development of "biomedical electron- 

Studies of Starvation 

As referee editors of several physio- 
logical and nutritional journals, we are 
perturbed by the continuing submission 
of mediocre papers dealing with starva- 
tion. Usually the only experimental 
method used consists in starving rats to 
a near-terminal condition and then de- 
termining one of the many parameters 
which can be affected by starvation. 
Sometimes determination of the dura- 
tion of survival on a given diet is the 
only "technique" employed. Previously 
obtained information, available in the 
U.S. and foreign literature-often ad- 
mittedly older literature because of the 
very simplicity of the techniques used 
-is generally ignored. 

The application of the "findings" to 
problems of human survival involves 
questionable extrapolations. What little 
new information, if any, is obtained in 
these studies does not seem to us to be 
commensurate with the suffering in- 
flicted on the animals. There is little 
doubt that we need to know more about 
the physiological mechanisms involved 
in resisting starvation and about the 
pathological consequences of prolonged 
undernutrition, whether continuous or 
intermittent. We would certainly ap- 
prove for publication papers in which 
a great many pertinent correlations are 
studied in order to close the book, at 
least for a while, on death by starva- 
tion. But we find it difficult to approve 
of these piecemeal dissections which 
have resulted, and which will continue 
to result in perhaps dozens of papers, 
none of them definitive. 

JOHN R. BROBECK 
Department of Physiology, 
University of Pennsylvania School 
of Medicine, Philadelphia 

JEAN MAYER 
Department of Nutrition, 
Harvard School of Public Health, 
Boston, Massachusetts 

Electronics and the Life Sciences 

In their article "Biomedical electron- 
ics: potentialities and problems" [Sci- 
ence 135, 198 (1962)], Robert Ledley 
and Lee Lusted argue the need for con- 
ditions which are more favorable to the 
development of "biomedical electron- 
ics." They review the highly important 
role which electronics has played in the 
development of devices and systems of 
major contemporary importance and 
foresee a similar role for electronics in 
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the life sciences. It would be most dif- 
ficult to disagree in toto with this pre- 
diction. 

Nevertheless, the totality of what 
these writers would seem to offer to 
medicine and to the biological sciences 
is only in part the subject matter nor- 
mally associated with electronics. Rath- 
er, the entire field of engineering and 
those branches of science now largely 
pursued by those who have engineer- 
ing training (the so-called engineering 
sciences) seem to be involved. Let us 
follow the authors' list, in part. "Meas- 
urement and analysis of small electric 
potentials" is an electrochemical prob- 
lem to which important contributions 
have been made by physical chemists 
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and chemical engineers. "Electronic 
flowmeters" present serious problems in 
non-Newtonian fluid mechanics as well 
as in electronics. Governing the design 
of many "artificial organs" is the ap- 
proach instituted by chemical engineers 
to the problems of interfluid transport 
through membranes and the fluid me- 
chanics of the adjacent liquids-not 
primarily, as Ledley and Lusted state, 
"the extensive use of electronics in medi- 
cine." The investigation of "infrared 
detectors" and "ultrasonic receptors" in 
animals lies in areas of applied physics 
to which engineers of many types have 
contributed. 

No engineer in any of these areas 
hesitates to acknowledge the great as- 
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sistance he derives from the largely 
electronic instrumentation which he 
uses. Nonetheless, the application of 
this instrumentation to problems in the 
life sciences is a far less worthy objec- 
tive than the application of the whole 
of engineering technique, analysis, and 
science to the goals of biological re- 
search. 

Electronic instrumentation is prima- 
rily a tool, useful to those trained in its 
use and in utilization of the measure- 
ments it produces. Most of the impor- 
tant biological problems arising today 
cannot be solved simply by increasing 
budgets so that more sophisticated in- 
struments can be brought to bear on 
these problems. Before the quantitative 
output can be analyzed-even, given a 
certain instrumentation capability, be- 
fore one can decide what to measure- 
some analysis must be conducted. The 
biological scientist frequently needs as- 
sistance in these analyses, and this 
assistance can often best be obtained 
from a problem-oriented individual with 
training in one of the several branches 
of engineering. 

Alternatively, the life scientist may 
wish to acquire knowledge that is avail- 
able in any of the several branches 
of engineering in which similar prob- 
lems have been attacked quantitatively. 
In either case the primary requirement 
appears to be for a biomedical engi- 
neering function (1) or even for a 
broader, "bioengineering" function (2) 
from which will follow naturally the 
demand for instrumentation. "Biomed- 
ical electronics" is an important but 
subservient function, reflecting the 
broad cooperation which is developing 
between life scientists and engineers. 

Concerning specific proposals made 
or analyzed by Ledley and Lusted, a 
few comments are perhaps in order. I 
agree that a basic deterrent to biomed- 
ical electronics is a lack of financing. 
But in proposing more support for bio- 
medical electronics per se, the authors 
are stressing the means with insufficient 
concern for the end. They attribute the 
reluctance of industry to participate in 
the development of electronic devices 
for medicine to "the prevalent opinion 
that there is a small market." They cite 
three other problems: (i) "finding what 
devices need to be made," (ii) "getting 
the devices tested," and (iii) "selling 
the instruments." All of these are facets 
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biological scientist frequently needs as- 
sistance in these analyses, and this 
assistance can often best be obtained 
from a problem-oriented individual with 
training in one of the several branches 
of engineering. 

Alternatively, the life scientist may 
wish to acquire knowledge that is avail- 
able in any of the several branches 
of engineering in which similar prob- 
lems have been attacked quantitatively. 
In either case the primary requirement 
appears to be for a biomedical engi- 
neering function (1) or even for a 
broader, "bioengineering" function (2) 
from which will follow naturally the 
demand for instrumentation. "Biomed- 
ical electronics" is an important but 
subservient function, reflecting the 
broad cooperation which is developing 
between life scientists and engineers. 

Concerning specific proposals made 
or analyzed by Ledley and Lusted, a 
few comments are perhaps in order. I 
agree that a basic deterrent to biomed- 
ical electronics is a lack of financing. 
But in proposing more support for bio- 
medical electronics per se, the authors 
are stressing the means with insufficient 
concern for the end. They attribute the 
reluctance of industry to participate in 
the development of electronic devices 
for medicine to "the prevalent opinion 
that there is a small market." They cite 
three other problems: (i) "finding what 
devices need to be made," (ii) "getting 
the devices tested," and (iii) "selling 
the instruments." All of these are facets 
of one problem: a shallow dialogue be- 
tween the biological scientist, who 
knows the subtle morphology of the 
problem, and the engineer, with his 
sometimes naive but often useful ca- 
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ment is but one of a family of recording 
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Circulation and respiration equipment in- 
cludes a series of infusion-withdrawal pumps, 
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ventilation pumps and a variety of cannulae. 
Clamps, stands, electrical equipment and ani- 
mal accessories are available, as is a CO, 
analyzer and a group of inductoria and 
stimulators. 

Many groups of equipment include simple 
and complex models. Each model is designed 
to meet specific use and accuracy require- 
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We invite you to write for our complete 
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pacity to build and analyze tenable 
physicochemical models. 

At the end of their article Ledley and 
Lusted make a more general plea for 
increasing the depth and intensity of 
this dialogue, but even this discussion 
seems to be oriented toward finding 
uses for electronics rather than toward 
finding solutions for pressing problems 
in biology and medicine. They say, for 
example: "Because of the extensive 
mathematical training he has already 
received, it is usually easier for a phys- 
ical scientist or an engineer to become 
a biomedical researcher than for a bio- 
medical researcher to become a physi- 
cist or engineer. Such an electronics 
trainee . . ." (italics mine). 

One is moved by the tremendous ac- 
complishments of electrical engineers 
in this field to a high and unqualified 
admiration of their pioneering efforts. 
That they, as a group, should choose to 
fix the boundaries of this new and ex- 
citing area of cooperative research so 
as to make them in any way coincident 
with the boundaries of their own field 
is unbelievable. 

EDWARD F. LEONARD 
Department of Chemical Engineering, 
Columbia University, New York 

Notes 

1. The term biomedical (without the suffix elec- 
tronics) is a part of the name of Ledley's 
organization. Lusted is listed as a professor 
of "biomedical engineering." The recent Ne- 
braska Conference was on "biomedical engi- 
neering." Johns Hopkins and the universities 
of Rochester and Pennsylvania have programs 
in "biomedical engineering." 

2. Many institutions have been entertaining pro- 
grams involving engineering and the biological 
sciences for many years. Columbia University 
has simply made medical applications a part 
of its long-standing activity in a broad area 
which we call "bioengineering." 

Leonard quite correctly points out 
that .the different engineering disciplines 
can contribute greatly to the advance- 
ment of biomedical research. If he feels 
our article implies that only electrical 
engineering or biomedical electronics 
can contribute to the progress of bio- 
medical research, to the exclusion of 
other areas of engineering, then he has 
misinterpreted our intention. The main 
theme of our article is expressed in the 
first sentence: "The full application of 
electronic engineering technology to 
biomedical science is long overdue." 
We believe that such application, in 
many areas, is necessary (though clear- 

pacity to build and analyze tenable 
physicochemical models. 

At the end of their article Ledley and 
Lusted make a more general plea for 
increasing the depth and intensity of 
this dialogue, but even this discussion 
seems to be oriented toward finding 
uses for electronics rather than toward 
finding solutions for pressing problems 
in biology and medicine. They say, for 
example: "Because of the extensive 
mathematical training he has already 
received, it is usually easier for a phys- 
ical scientist or an engineer to become 
a biomedical researcher than for a bio- 
medical researcher to become a physi- 
cist or engineer. Such an electronics 
trainee . . ." (italics mine). 

One is moved by the tremendous ac- 
complishments of electrical engineers 
in this field to a high and unqualified 
admiration of their pioneering efforts. 
That they, as a group, should choose to 
fix the boundaries of this new and ex- 
citing area of cooperative research so 
as to make them in any way coincident 
with the boundaries of their own field 
is unbelievable. 

EDWARD F. LEONARD 
Department of Chemical Engineering, 
Columbia University, New York 

Notes 

1. The term biomedical (without the suffix elec- 
tronics) is a part of the name of Ledley's 
organization. Lusted is listed as a professor 
of "biomedical engineering." The recent Ne- 
braska Conference was on "biomedical engi- 
neering." Johns Hopkins and the universities 
of Rochester and Pennsylvania have programs 
in "biomedical engineering." 

2. Many institutions have been entertaining pro- 
grams involving engineering and the biological 
sciences for many years. Columbia University 
has simply made medical applications a part 
of its long-standing activity in a broad area 
which we call "bioengineering." 

Leonard quite correctly points out 
that .the different engineering disciplines 
can contribute greatly to the advance- 
ment of biomedical research. If he feels 
our article implies that only electrical 
engineering or biomedical electronics 
can contribute to the progress of bio- 
medical research, to the exclusion of 
other areas of engineering, then he has 
misinterpreted our intention. The main 
theme of our article is expressed in the 
first sentence: "The full application of 
electronic engineering technology to 
biomedical science is long overdue." 
We believe that such application, in 
many areas, is necessary (though clear- 
ly not sufficient in itself) to the general 
advance of biomedical science. 

We should like to point out that in 
our article we considered mainly the 
tool-electronic engineering technology 

ly not sufficient in itself) to the general 
advance of biomedical science. 

We should like to point out that in 
our article we considered mainly the 
tool-electronic engineering technology 

STOKES 

automatic 

WATER 

STILLS 
a,,..o 

. .,> e 
i 

. I bat . 

STOKES 

automatic 

WATER 

STILLS 
a,,..o 

. .,> e 
i 

. I bat . 

Jor the e 

ultimate in i 

SIMPLICITY | 
E0FII 

EFFICIENCY Y 

Jor the e 

ultimate in i 

SIMPLICITY | 
E0FII 

EFFICIENCY Y 
. . 

PURITY PURITY 
',. A7 

I.'I 
',. A7 

I.'I 

Stokes automat- 
ic water stills are 
noted for their 
simplicity. Any- 
one can operate them in a mat- 
ter of seconds. With a minimum 
of attention, Stokes Stills will 
deliver distilled water at rated 
capacities of A2 to 100 gallons 
per hour. And they produce the 
purest distillate possible . . . 
completely free of pyrogens, 
bacteria or minerals. What's 
more, all models are effective in 
purifying both soft and hard 
water. 

Your Laboratory Supply House 
stocks Stokes Stills. Next time 
you need one, see them . . . and 
specify Stokes. 

Pharmaceutical EquipmentDivision 
F. J. STOKES CORPORATION 

5500 Tabor Road 
Philadelphia 20, Pa. 

Stokes automat- 
ic water stills are 
noted for their 
simplicity. Any- 
one can operate them in a mat- 
ter of seconds. With a minimum 
of attention, Stokes Stills will 
deliver distilled water at rated 
capacities of A2 to 100 gallons 
per hour. And they produce the 
purest distillate possible . . . 
completely free of pyrogens, 
bacteria or minerals. What's 
more, all models are effective in 
purifying both soft and hard 
water. 

Your Laboratory Supply House 
stocks Stokes Stills. Next time 
you need one, see them . . . and 
specify Stokes. 

Pharmaceutical EquipmentDivision 
F. J. STOKES CORPORATION 

5500 Tabor Road 
Philadelphia 20, Pa. 

SCIENCE, VOL. 136 SCIENCE, VOL. 136 

e ;s:S 3 ;43 ^ ^t:' !3! , 
............ 

"'....... " 
e ;s:S 3 ;43 ^ ^t:' !3! , 

............ 
"'....... " 

I I 



-not electronic engineering science. 
Leonard's letter is apparently concerned 
more with the engineering scientific 
disciplines themselves than with the 
tools of engineering science. He says 
that "the biological scientist frequently 
needs assistance in these analyses, and 
this assistance can often best be ob- 
tained from a problem-oriented individ- 
ual with training in one of the several 
branches of engineering." In a previous 
article, "Digital electronic computers in 
biomedical science" [Science 130, 1225 
(1959)], one of us (R.S.L.) stated, "I 
strongly believe that 'team' approaches, 
where the biologist has no . . . [engi- 
neering] training and the engineer . . . 
has no biological training, are fore- 
doomed to failure. For the full signifi- 
cance of the extensively detailed and 
often subtle . . . use of . . . [engineering 
science] in biomedical science can be 
understood only by those well grounded 
in both fields." Whether or not any of 
the various engineering sciences-such 
as chemical, hydraulic, and mechanical, 
as well as electronic, engineering-is a 
necessary ingredient in biomedical re- 
search depends upon the particular 
problem being approached. 

However, we believe that electronics 
as a tool is (or should be) in many 
cases a necessary ingredient of research. 
In order to lend weight to this point in 
our recent article, we described such 
use of electronic equipment as a nec- 
essary ingredient (but obviously not 
the only one) in many biomedical re- 
search activities, and we attempted to 
discuss the reason why fuller use of this 
important tool has not yet been made 
in biomedical research. We do place 
this electronic tool in a rather exalted 
position, because it is well known that 
advances in science closely parallel ad- 
vances in instrumentation. However, 
we refute Leonard's accusation that we 
have attempted "to fix the boundaries 
of this new and exciting area of co- 
operative research so as to make them 
in any way coincident with the bound- 
aries of [our] own field [of electronics]." 
As a matter of fact, we would like to 
call attention to a symposium on edu- 
cational frontiers in biomedical engi- 
neering [IRE Trans. on Bio-Medical 
Electronics BME-8, No. 4 (1961)] in 
which the very broad field of biomedi- 
cal engineering is discussed. 

In conclusion, we would like to reit- 
erate the view, stated in our article; that 
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_OOFFERFES YOU AN 

ELECTRONIC SQUARE WAVE 

_ 

* FOR EVERY PURPOSE 
* FOR EVERY PRICE RANGE 

Study the brief summaries below of the complete line of quality AEL Electronic 
Square Wave Stimulators designed to meet every requirement of classroom and 
research laboratory use. You will find the Stimulator that will meet both your 
budget and technical requirements. AEL Stimulators come to you with a background 
covering thousands of hours of classroom and laboratory operation. 

model 198 . $95. 
CLASSROOM AND RESEARCH LABORATORY USE 
A many-purpose -. . yet inexpensive unit, designed 
for both classroom and research laboratory use. 
Undergraduate students find it particularly desirable _ . t 
because of its simple-to-operate controls. However, 

' *:* ,. 
the ranges of variable stimulus, output and dura- ... 
tion also make the "198" attractive for research 
laboratory use. Produces recurrent or single stimuli. _ 
Versatility provided through continuously variable 
controls. Offers sync-pulse of 10 volts amplitude 
for use with cathode ray oscilloscopes. 

model 751 ... $145. 
CLASSROOM AND RESEARCH LABORATORY USE 
Performance-proven over years of service, the 
"751" offers stepped controls of frequency and 
duration that permit exact resetting in conducting 
consistent, repeatable experiments. Straightforward 
control operation and a wide range of variables ' ;==' 
make.this unit ideal for both student and research 
laboratory use. Pulse pairs are obtained by com- 
bining two Model 751's with a Model 951 Dual- 
pulse Synchronizer, making it possible to study the 

: 

". S refractory cycle of such tissue as nerve, striated 
muscle and cardiac muscle. A signal magnet output 
is also provided. 

model 404 . . . $400. 
ALL-PURPOSE RESEARCH LABORATORY USE 
Designed for the physiology laboratory, the "404'" 
provides a wide variety of stimuli. The five modes 
of operation include . . . SINGLE SHOCKS ... 
REPETITIVE STIMULATION . - - SINGLE PAIR OF 
STIMULI . . REPETITIVE PAIRS OF STIMULI . . . ! w i % fi 
DIRECT CURRENT STIMULATION. Trains of pulses ;K: '. ! . . 

. 

. 
are produced by coupling two Model 404's. Output: B., '' ^ . . , ~... . 60 ma at 150V or 9 watts. Stimulus Intensity: 1 
millivolt to 150 volts. Stimulus Duration: 10 micro- .. 
seconds to 1 second. Delay: Adjustable from 10 _ 
microseconds to 1 second. Stimulus Frequency: 1 
every second to 10,000/second. 

model 104-A . . .$590.00 THE ULTIMATE IN RESEARCH LABORATORY USE 
An extremely accurate, all-purpose stimulator, the 
"104.A" is designed specifically for the most ex- 
acting research laboratory use. Six modes of opera- MI:,,, 
tion include . . . SINGLE SHOCKS . . . REPETITIVE .* ". 
STIMULATION . . SINGLE PAIRS OF STIMULI . . . 
REPETITIVE PAIRS OF STIMULI . . . SINGLE TRAINS 
OF STIMULI . . .REPETITIVE TRAINS OF STIMULI. 
Utilizing 10-turn linear helipots which are resettable 
to 0.1 percent, the "104-A" is accurate within five 
percent across the dial ... in all ranges. It 
produces trains of pulses, can be externally or 
remotely driven and has a 250 volt output. 

ACCESSORIES FOR USE WITH MODEL '104-A & 404 STIMULATORS 

STIMULUS ISOLATION UNIT . . . PHOTIC STIMULUS ACCESSORY 
model 112 . . . model 127 
Provides the means of isolating Provides a source of short dur- 
a stimulator pulse from ground ation light flashies at three 
5. _ reference to reduce ground loop X differenrit intensities and at rep- 
artifacts. etition rates controlled by the 

stimnulator. 
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pulse Synchronizer, making it possible to study the 
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result in spectacular advances in medi- 
cal science, which could have a definite 
effect on individual health and longev- 
ity; it might pave the way for the dis- 
covery and development of whole new 
technologies based on intimate knowl- 
edge of biological processes." 

ROBERT S. LEDLEY 
National Biomedical Research 
Foundation, Silver Spring, Maryland 

LEE B. LUSTED 
University of Rochester School of 
Medicine, Rochester, New York 

A Concerted Attempt To Improve 

Relations with the Communists 

Recent commentary concerning what 
scientists can do to help resolve the 
arms race seem to me to overlook one 
unique contribution that scientists as a 
group can make. This is to focus atten- 
tion on treatment of the fundamental 
disease-the almost total ignorance of 
the problems and intentions of the 
"other side" evident on each side-as 
well as the symptoms and their treat- 
ment. 

This is not to say that the symptoms 
can be or should be ignored. But it 
does seem preposterous to budget over 
$50 billion on military defense and a 
pittance, if that, on long-range defense 
measures aimed at resolving the under- 
lying tensions by improving the recip- 
rocal understanding and appreciation 
of strengths, as well as weaknesses, of 
the American and Russian societies. To 
attempt any such program openly will 
be attacked as treasonable by many cit- 
izens who have closed their minds to 
the problem and see issues only in clear- 
cut blacks and whites. Scientific objec- 
tivity certainly needs to be applied here, 
and in generous dosage. 

The risks of such a procedure may 
seem enormous to those among us who 
are strongly and often vehemently 
against communism (and perhaps also 
democracy, or some particular religion, 
and the like) but who more and more 
fail to emphasize the values that they 
feel we should be for-except in what 
appear to be vacuous, emotion-laden 
shibboleths. The corresponding erosion 
of those freedoms for which our coun- 
try has long stood is especially disturb- 
ing and is aggravated most dangerously, 
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if not initiated, by many of these peo- 
ple. Surely it is time for scientists to 
take a more forthright and uncompro- 
mising position in support of our free- 
doms, and to emphasize the strengths 
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of our own political system which per- 
mit us to explore the path to more open 
communications and interchange, even 
of ideas, with the Iron Curtain coun- 
tries. Are scientists to be frightened 
into political apathy by vociferous men 
with a frenzied fear of ideas and little 
faith in our political strengths? 

Once we have achieved a break- 
through on the present reluctance to 
recognize some degree of mutual cul- 
pability in the nuclear armament im- 
passe, regardless of the extent to which 
either side is more or less culpable, then 
the really difficult task of implementing 
improved understanding can be at- 
tacked. Scientific ingenuity, now so 
largely mobilized in the interests of 
short-range, symptomatic efforts, can 
be turned at least partly to the funda- 
mentally more important long-range 
objectives. Even if we were completely 
innocent and the Soviets were 100 per- 
cent responsible for the present im- 
passe, nevertheless it would still be in 
our own best interest to make a serious 
and concerted attempt to improve rela- 
tions and thus get at the fundamental 
difficulty. 

The overwhelming political need of 
our time is an opening of the channels 
of communication between the Western 
countries and the Communist countries 
-China even more than Russia, if 
present portents are reliable. Let the 
scientists use up some of their recently 
accumulated prestige, if need be, by 
taking the lead here. Who else is in a 
position to do so? 

Critics of this point of view will of 
course point with great alarm to the 
past difficulties encountered in dealing 
with Communist personnel. That there 
have been difficulties cannot be denied. 
But surely the situation is not hopeless. 
Past rebuffs, even if they are seen as 
all on one side, cannot be allowed to 
dissuade us. The most important social 
role of the scientist in our time, in my 
opinion, is to seize upon this oppor- 
tunity to utilize the spirit of free in- 
quiry in science as a base from which 
we can develop an increasing amount of 
social and cultural interaction. A good 
example of the kinds of mutual benefit, 
in the form of enhanced cultural under- 
standing, that can be achieved is given 
in the article by Konrad B. Krauskopf 
[Science 134, 539 (1961)], in which he 
recounts his experiences on a scientific 
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trip to the Soviet Union. It should be 
clear that I am not proposing merely 
an increase in the kind of "understand- 
ing" that seeks to assay Soviet motives, 
political or military, but rather a broad 
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attack on the general problem of get- 
ting to know the Russians, people and 
officials, in an atmosphere of genuine 
interest and tolerance rather than 
one of chronic suspicion and competi- 
tion. 

The objective outlined in this letter 
will require a redoubling of our efforts 
to open up lines of scientific communi- 
cation, especially in regard to meetings 
and exchange visits, and such a move 
can be effectively spearheaded only by 
organizations like the AAAS. Advan- 
tage should be taken of the apparent 
readiness of the present Administration 
to act in a conciliatory manner from a 
position of military strength. Expression 
of support for AAAS officials in such 
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endeavors can be offered by individual 

members, both in general and on spe- 
cific issues that arise, and should be 
communicated to congressmen and 
other public officials. 

If scientific opinion in this country 
can concentrate on this one major ob- 
jective I feel that there will be some 
promise of our making at least a small 
crack in the Iron Curtain. And the so- 
cial and political voice of the scientist 
will certainly become more potent when 
some such common objective is widely 
accepted and promoted within the sci- 
entific community. 

MELVIN H. MARX 

Department of Psychology, 
University of Missouri, Columbia 
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Science, Linguistics, Lexicography 

The editorial "Say it ain't so" 
[Science 134, 1493 (1961)] is a fair 
and reasonable commentary. Whether 
or not one agrees with the editor's 
views, no exception can be taken to 
the manner in which they are presented. 
It is to be regretted that the same can- 
not be said of the comments of Max S. 
Marshall [ibid. 135, 739 (1962)] on 
this editorial. One scarcely expects to 
meet in the pages of Science techniques 
more commonly reserved to propaganda 
and the polemical diatribe. 

It is unfortunate that a scientist of 
some professional stature sees fit to em- 
ploy, in discussing a matter outside 
his specialty, an intemperance of lan- 
guage and inaccuracy of reporting that 
he assuredly neither would nor could 
employ in professional communication 
in his own field. The use of such 
pejorative terms as ringleaders, pros- 
elytizing, self-styled, and make a mess 
of seems as misplaced in scholarly com- 
ment as does the quoting of fragments 
out of context in such a manner as 
to completely obscure the intent of the 
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No, this seems hardly likely in an ad- 
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disciplines and one whose founder an- 
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To turn to the content as distinct 
from the manner, there are a few points 
in Marshall's letter that require spe- 
cial notice, if only because they appear 
as misconceptions in several reviews. 
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tabulation is wholly false. On the con- 
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mitted to technically qualified editors 
who, in the light of their knowledge 
and experience, weighed the items in- 
cluded not solely for meanings exempli- 
fied but also with due attention to 
place of origin, character (as technical, 
scholarly, classical, popular) of publi- 
cation, kind of writing and evidence of 
editing, and other indications of status. 

Another misconception in holding 
which Marshall is not unique is the 
assumption that matter in angle brackets 
in a Webster's Third New International 
definition is a quotation of authority. 
As is specifically stated in the initial 
explanatory notes (p. 19a), "The mat- 
ter enclosed in a pair of angle brackets 
illustrates an appropriate use of the 
word in context" (italics mine). The 
purely illustrative status of such ma- 
terial should be patent, even in the 
absence of such a statement, from the 
fact that much of it is anonymous. That 
an editor has occasionally out of abun- 
dant material chosen to illustrate a 
usage by an apt quotation from a ball- 
player, a disorderly-house keeper, or 
a politician is rather indicative of his 
awareness of the living, democratic 
character of our language than of an 
attempt to establish false authorities. 

As one whose training is fundamen- 
tally in "science" in the narrow sense 
apparently recognized by Marshall, I 
am perhaps no better qualified to de- 
fend than he to criticize the scientific 
status of linguistics. Yet I think the 
question is no more than one of defini- 
tion. If science is equated with what is 
often distinguished as the natural sci- 
ences, then by definition linguistics is 
excluded. If we recognize that the 
esoteric mystique of science is as dated 
as alchemy or the benefit of clergy and 
go along with much of modern thought 
in stipulating that science is not any 
one discipline or any group of dis- 
ciplines but is knowledge obtained by 
the scientific method, then a scholarly 
field that is subject to objective analysis 
is at least potentially a science. On this 
basis we may doubt the possibility of 
a science of religion or of literature or, 
in traditional terms, of grammar, but 
there can be as readily a science of 
linguistics as of bacteriology or genetics. 
The crux is the methods and aims of 
the practicing scholars. Individually, 
linguist, bacteriologist, or geneticist 
may be scientist or nonscientist, but 
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each field lends itself to objective in- 
vestigation and, insofar as its adherents 
practice this, it cannot in any normal 
sense be denied status as a science. 

Personally, I doubt that any scholarly 
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or scientific linguist would call the 
classicists reactionaries on the basis of 
their belief in "a standard of quality 
in English" or their respect for "the 
accepted great in literature." While 
one might quibble over whose standard 
and whose acceptance, there are few 
indeed unwilling to acknowledge both 
the import of the classics as part of our 
cultural heritage and the desirability of 
nicety of expression. It is not to these 
the modern linguist objects but to at- 
tempts to restrain, by an authoritarian 
dominance, the normal evolution of 
language. If I write "Che cou'd not i' 
honor passe your worde vnchallenged" 
I am using 17th-century verbiage sanc- 
tioned by notable literary sources, but 
I would be more generally intelligible 
if I said "I could not honorably allow 
your remarks to pass unchallenged," 
and this, as a member of the Merriam- 
Webster editorial staff, I do say to 
Marshall. 

MAIRE WEIR KAY 
47 Federal Street, 
Springfield, Massachusetts 

Though the challenge is somewhat 
personal, Kay does help to clarify the 
side he takes. Try J. Donald Adams 
[New York Times Book Review (11 
Feb. 1962)] and Dwight Macdonald 
in his searching analysis [New Yorker 
(11 Mar. 1962)], or almost any other 
earlier comment on Webster 3, for 
more detail on points to which Kay and 
his associates have become hypersen- 
sitized. 

MAX S. MARSHALL 

Department of Microbiology, 
University of California 
Medical Center, San Francisco 

Simulation of Cognitive Processes 

The computer simulation of human 
thinking presumably described by New- 
ell and Simon [Science 134, 2011 
(1961)] is questionable on a number 
of counts, general and specific. 

In the first place, the simulation is 
made to seem plausible because the 
authors first "postulate" that human 
beings behave exactly like computers. 
Then they "discover" that they can 
imitate on a computer the computer- 
like characteristics of man they have 
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to symbol manipulations without mean- 
ing or understanding and then "find" 
that computers which do not under- 
stand the meanings of the symbols they 
manipulate behave exactly like human 
beings. It is unnecessary to say any 
more on this point, since there already 
exists in the literature a scathing indict- 
ment by 0. H. Schmitt, the distin- 
guished biophysicist, of this type of 
vicious-circle reasoning [IRE National 
Convention, 1955 (1955), pp. 240-2551. 

In the second place, there is internal 
evidence that the experiments with the 
computer and subjects were not actually 
carried out as reported in the article. 
It is stated that "the subjects read the 
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first expression, for example as, '(r) 
dot (tilde-p horseshoe q).' They made 
no use of the meanings of the expres- 
sions in their usual interpretation but 
simply manipulated them as organized 
collections of symbols." There are no 
parentheses around R in the original 
expression. Furthermore, unless the 
subjects were coached or understood 
the function of parentheses in symbolic 
logic, why didn't they read the expres- 
sion as "R dot curve tilde p horseshoe 
q curve"? Without an understanding of 
grouping in symbolic logic, why should 
the subject say there are "two things"? 
Why not eight (number of symbols)? 
On this point, see the section on "For- 
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mality" in Quine's Mathematical Logic. 
The rules of grouping, of association, 
and of distribution are an important 
part of symbolic logic. Either the sub- 
ject understood these rules or the report 
of the solution by symbol manipulation 
is contrived and not a description of an 
actual experiment. 

A similar difficulty arises in the de- 
scription of the computer program. In 
a program based on an algorithm, the 
phrase "not desirable" would be a col- 
orful description of "reject" or "not 
applicable." But a so-called heuristic 
program would require a sharp distinc- 
tion between rules which could be ap- 
plied but wouldn't lead to anything 
("not desirable") and rules which 
couldn't be applied because they were 
simply not applicable-that is, would 
lead to invalidity. Rules 3 and 4, al- 
though stated in the program to be "not 
desirable," are in fact "not applicable." 
This fact, together with the absence of 
formal rules for grouping and distribu- 
tion, suggests strongly that the program 
as given in the article was never actual- 
ly run on a computer. 

The basic difficulty in articles of this 
type is that they involve what the editor 
of Scientific American has called "fraud 
by computer." Certainly a computer 
can simulate human thinking if the 
word simulation is defined as Webster 
has defined it: "1. Act of simulating or 
assuming an appearance which is 
feigned, or not true; pretense or profes- 
sion meant to deceive. 2. Assumption 
of a superficial semblance, a counterfeit 
display." 

MORTIMER TAUBE 

Documentation Incorporated, 
Bethesda, Maryland 

Taube, in his letter as in his book, 
Computers and Common Sense, appears 
to be unable to discuss the simulation 
of cognitive processes without words 
like fraud, insinuations about the hon- 
esty of those with whom he disagrees, 
and bad jokes about the word simula- 
tion. In view of his abusive tone, we 
think it fruitless to enter into discussion 
with him. We will limit ourselves to 
clarifying for readers some technical 
points related to his comments. 

Were the logic expressions manipu- 
lated as meaningless symbols? The par- 
enthesis signs were interpreted by both 
the General Problem Solver (GPS) pro- 
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quired it previously, presumably from 
their acquaintance with algebra. To this 
extent the expressions were meaningful 
to both the human subjects and the in- 
terpreter of the program. 

Does the program distinguish be- 
tween "undesirability" and "inapplica- 
bility" of operators? The GPS contains 
both tests of desirability (involving 
comparison of the effects of an operator 
with current goals) and tests of appli- 
cability (involving comparisons of the 
operator with the input expression). 
Either test can be applied first. If, as in 
the case of rule 3 or 4, an operator is 
neither desirable nor applicable, it will 
be rejected by whichever test is applied 
first. At the time the simulation in the 
Science article was made, the version of 
GPS running on the IBM 7090 gave 
priority to the applicability test. To fit 
the behavior of subject 9, a hand-simu- 
lated variant was employed that altered 
the relation between the two tests, pro- 
ducing the result shown in the trace. 
This is a good example of the kinds of 
changes in GPS that are required to 
adapt it to individual differences among 
our subjects. 

We might mention that our traces of 
runs on the IBM 7090 (about 800 of 
them), our hand simulations (several 
dozen), our recordings of human sub- 
jects (about 30 hours), and decks or 
tapes of our GPS program, written in 
IPL-V, can be made available to fellow 
scientists who wish to work with them 
and arrive at their own interpretations. 

ALLEN NEWELL 

HERBERT SIMON 

Carnegie Institute of Technology, 
Pittsburgh, Pennsylvania 

Recording Animal Activity 

In a recent issue of Science [134, 730 
(1961)], Kavanau and Norris describe 
an excellent application of the "capaci- 
tance-sensing" activity technique in be- 
havior studies of burrowing animals. 
However, they state that "although the 
method is highly versatile, it apparent- 
ly has not been used heretofore to study 
animal movements." 

This method of recording animal ac- 
tivity was used and reported by Back- 
lund and Ekeroot 11 years ago in a 
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In a recent issue of Science [134, 730 
(1961)], Kavanau and Norris describe 
an excellent application of the "capaci- 
tance-sensing" activity technique in be- 
havior studies of burrowing animals. 
However, they state that "although the 
method is highly versatile, it apparent- 
ly has not been used heretofore to study 
animal movements." 

This method of recording animal ac- 
tivity was used and reported by Back- 
lund and Ekeroot 11 years ago in a 
paper entitled "An actograph for small 
terrestrial animals" [Oikos 2, 213 
(1950)]. These authors used the tech- 
nique to record the activity of blowflies 
(Calliphora erythrocephala), and their 
paper has the advantage of including 
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the circuit diagram of the oscillator 
apparatus, which can be built in the 
laboratory. Unfortunately, they were 
not able to pursue their studies with this 
technique, but it is to be hoped that 
Kavanau and Norris will be able to use 
the method of Backlund and Ederoot to 
its fullest extent. 

DONALD K. EDWARDS 

Department of Forestry, 
Victoria, British Columbia 

We are indebted to D. K. Edwards 
for calling attention to the note of 
Backlund and Ekeroot. It substantiates 
our belief that the method has great 
potential for other applications. 

Our use of the technique is quite dif- 
ferent from that of the Swedish work- 
ers. They sought to record activity 
periods of blowflies confined under a 
petri dish, while our objective is to 
follow both the periodicities and the 
gross locomotory displacements of bur- 
rowing animals whose activities cannot 
be seen. We hope that others will ap- 
ply the technique to new situations. Most 
biologists will find it more practical to 
use commercially available Hartley os- 
cillators than to build their own. 

J. LEE KAVANAU 
KENNETH S. NORRIS 

Department of Zoology, 
University of California, Los Angeles 

An Unfortunate Event 

I am writing with reference to your 
note entitled "An unfortunate event" 
[Science 134, 945 (1961)] concerning 
the report by Pande, Shukla, and 
Sekariah. Indian scientists are equally 
shocked over this disgraceful affair. 
This was brought to the notice of M. S. 
Thacker, director general of the Council 
of Scientific and Industrial Research, 
who is also the president of the As- 
sociation of Scientific Workers of India. 
He, along with this body of Indian 
scientists, would like to inform you of 
our deep regret that such an unfortunate 
thing has happened. 

We also take this opportunity to in- 
form you that, at the initiative of 
Thacker, disciplinary action has been 
taken against the authors; one has been 
retired and the other two suspended. 
The matter is under investigation by 
an inquiry committee for determina- 
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