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600 ways to use 
an amino acid analyzer 
Here is an extensive bibliography of amino acid investigations in 
the fields of biochemistry, food chemistry, and clinical medicine. 
Covering the literature from the original work by Moore, Stein, 
and Spackman, this is the most complete literature summary ever made 
on automatic amino acid analysis. References are arranged both by 
subject and by author to aid you in finding articles of interest. 
Our Research Librarian has conscientiously included all the significant 

references in the over 100 journals she 
abstracts; nevertheless, don't be surprised 
when you turn to the original articles to find 
that our Model 120 Amino Acid Analyzer 
is the instrument used in most investigations. 
It's a fact of life. 

For your copy of the new bibliography, 
please write for DS-245-5. 

INSTRUMENTS, INC. 

SPINCO DIVISION 

PALO ALTO, CALIFORNIA ? 94304 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 
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When research is in progress, time is vital. That's why 
NBCo counts the minutes when shipping biochemicals 
for research .. to Bangkok or Paris or Stockholm . . . or 
anywhere in the world. 

NBCo fully understands the urgent need for speedy 
delivery. Understands the need for flawless accuracy in 
handling. Above all, understands the absolute need for 
uncompromising quality and purity in each of more than 
3,000 biochemicals immediately available from NBCo. 

In response to all these needs, NBCo delivers. 
Everywhere. 

Nutritional Biochemicals Corp. guarantees ship- 
ment within 60 minutes of your call, one day 
delivery anywhere in the continental U.S.A. Phone 
collect, 216-662-0212. (U.S.A. only) 

Send for your free copy of our new catalogue contain- 
ing more than 3,000 items. 

NUTRITIONAL BIOCHEMICALS CORPORATION * 21010 Miles Avenue * Cleveland, Ohio 44128 
19 FEBRUARY 1965 779 

On time ... anywhere in the world 
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THE ASTRUP METHOD 
FOR BLOOD ACID-BASE EVALUATION 

If one of your laboratory or research problems is the 
evaluation of the acid-base status of blood samples-the 
Astrup Method has much to offer. Not just a measurement 
of blood gas tensions, it is a complete system for clinical 
blood sampling, storage, and measurement on an ultra- 
micro basis. With instrumentation by RADIOMETER- 
3 simple pH values plotted on the Siggaard-Andersen nomo- 
gram expose instantly all the acid-base values-both 
respiratory and metabolic. 

A few drops of capillary blood from an ear lobe punc- 
ture-a few moments of a technicians time and you have 
the actual blood pH, the respiratory CO2 tension, and if 
you wish, the oxygen tension. On the metabolic side you 
have the choice of the value best suited to your diagnostic 
technique-Actual Plasma Bicarbonate Concentration, 
Standard Bicarbonate (at 40 mm Hg C02), Base Excess 
(Astrup), Buffer Base (Singer & Hastings), or Total CO2 
Content-all on less than 150 ul of blood. 

Illustrated is a typical determination. The actual pH 
is read directly from an anaerobic blood sample. The sample 
is then equilibrated in a micro-tonometer to two artificial 

* ... makes the following factors available 
in one determination: 

Actual pH 
Actual Plasma Bicarbonate 
Base Excess (Astrup) 
Total C02 Content 
Actual C02 Tension 
Standard Plasma Bicarbonate (Astrup) 
Buffer Base (Singer & Hastings) 
Hemoglobin Concentration 

INSTRUMENTATION BY RADIOMETER 

levels of Pco2 derived from calibrated gas sources-and 
the resultant pH values measured. On the nomogram 
these pH values are plotted against their corresponding 
C02 tank tensions, points (A) and (B), and a line drawn 
between these points. Using the actual anaerobic pH value 
as an entry, the actual value of CO2 tension can be read 
out from the line just drawn, at point (C). 

From the same line the values of Buffer Base, Standard 
Bicarbonate, and Base Excess (the actual net accumula- 
tion of fixed acids or bases in the system) are noted from 
the intersection with their respective scales. Actual Bicar- 
bonate Concentration is revealed by drawing a -45? line 
from point (C) to intersect the bicarbonate scale-and 
Total CO2 Content by adding the value of Actual Bicar- 
bonate to Pco2 x 0.03. 

Try it yourself on the nomogram illustrated and note 
the results obtained. Also note the ease with which one 
can anticipate new levels of pH should Pco2 change. Fixed 
acid changes move the line to the right or left in equal 
increments on both Base Excess and Buffer Base scales- 
establishing new relative values of pH and Pco2. 

FREE REFERENCE 
rEEC A WALL CHART 
If you'd like a glossy finished- full size 
(17" x 21 ") copy of this nomogram in a 
wall hanger form, complete with illustra- 
tions of typical acid-base determinations 
and a host of other useful laboratory data 
relating to blood chemistry, standard ter- 
minology, sampling & storage data, blood 
value certified buffers etc., just write the 
factory representative closest to you. 
You'll find it useful. 

Please refer to this publication, using 
your professional letterhead. 

MODEL AME-1 
Radiometer manufactures a complete range 
of instruments adapted to the Astrup tech- 
niques-their reliability amply proven in 
clinical service. 

For those interested only in the respiratory 
parameters, blood gas monitors and elec- 
trodes are also available. 

OF COPENHAGEN 
MANUFACTURERS OF FINE ELECTROCHEMICAL AND ELECTROMEDICAL INSTRUMENTS 

Factory Representatives-U.S.A.; THE LONDON COMPANY, P.O. Box G, 811 Sharon Drive, Westlake, Ohio. 
Factory Representatives-Canada & Mexico; BACH-SIMPSON LTD., P.O. Box 2484, London, Ont. 

In Canada: Canadian Laboratory Supplies. In Mexico: Curtin de Mexico, S.A. Mexico D.F. 



Ever wish you could 

choose a Microtome-Cryostat 
ideally suited to 

your needs? 

Now you can. 
International, makers of the first 

open-top cryostat, now offers the first 
family of Microtome-Cryostats . . . one 
for every application, workload, budget. 

Model CTD is the world's standard 
for routine frozen sectioning. Modestly 
priced, this unit features anti-fog con- 
trol, ?1?C temperature control, in- 
ternal quick-freezing. 

Model CTI is a new, advanced unit, 
ideal for both routine and research 
work, Compact, economical, it offers 
many features of its research counter- 
part, the Model CTR. 

Model CTR is the complete frozen 
sectioning workshop. Preparation, cut- 
ting, staining and microscopic exami- 
nation all can be performed from a 
comfortable seated position. Features 
include ?:1?C control, condensate-free 
cover, internal quick-freeze system, 
illuminated cold chamber, vacuum port 
for freeze drying, work and storage 
space, quick defrost system. 

All are equipped with IEC's famous 
Minot Custom Microtome . . . the pre- 
cision instrument for both paraffin 
and frozen sectioning. Cuts sections 

from 2 to 16 microns, with 18 to 40 
micron sectioning optional. 100% 
rustproof. Autoclavable. Many other 
high precision features. 

CTD, CTI and CTR include special 
micrometer adjusted anti-roll plate. A 
new wire loop type anti-roll and frozen 
sectioning knife are also available. 
Other accessories such as razor blade 
holder and rapid freeze device avail- 
able. 

Send for Bulletin CT for complete 
description of all three models. 

. CTD MODEL CTI MODI 

INTERNATIONAL I EQUIPMENT CO. 

300 SECOND AVENUE, NEEDHAM HEIGHTS, MASS. 02194 

EL CTR 
w 

MODEL 
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No other analyzer system 

speaks so many different languages 
When it comes to communicating infor- 
mation, the ND-180 Analyzer System 
speaks more languages than any other 
comparably priced analysis system avail- 
able today. Speaks them clearly, too, in 
terms of greater readout capabilities and 
greater versatility in collecting and han- 
dling data. It performs multichannel 
scaling and signal enhancing functions 
in addition to pulse height analysis. And 
you can expand your system from 512 
channels (ND-180) to 1024 channels 

(ND-181) at any time in the future that 
you need increased storage capacity and 
greater resolution. 

The versatility of ND-180 goes beyond 
language. For example, accumulated 
data is processed by internal computer- 
oriented functions. Data reduction logic 
allows selected percentages of informa- 
tion stored in half of the system's mem- 
ory array to be added to or subtracted 
from information stored in the other half. 
Channel O is used as a pass counter to 
provide a record of the number of addi- 
tions or subtractions completed. 

Integration capability is included so that 
data stored in a selected number of adja- 
cent channels can be summed to provide 
an integrated count total. 

Other functions include internal pro- 
gramming for automatic recycling and 
transfer of data from either half of the 
memory to the other half or from any 
quarter to any other quarter. 

For more detailed information on the 
features of ND-180 and ND-181 Analyzer 
Systems,' write the address below. 

NUCLEAR DATA INC 
118 West Golf Road, Palatine, Illinois 60067 

Nuclear Data Europe, Schiphol Airport, The Netherlands 
786 
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-an automatic pipetting device 

for delivering predetermined 

quantities of liquid repeatedly- 
without resetting or remeasuring! 
The Adams Aupette saves time by eliminating the tedious 
task of measuring the individual quantity for each deliv- 
ery. It is ideally suited for research, clinical and classroom 
laboratories. The Adams Aupette provides: 

CONVENIENCE 
Easy, one hand operation. 

SAFETY 
No danger of contamination,- eliminates mouth suction. 

ACCURACY 
Accurate to ?1.5% ;-micrometer adjustment allows foi 
accurate, precise setting. 

VERSATILITY 
Use with any standard 10, 5, or 1 cc. tuberculin typ( 
syringe with adapters,- may be operated with one hanc 
or mounted on any laboratory stand with standard clamps 

DURABILITY 
All moving parts are enclosed in a stainless steel tube, - 
all parts may be autoclaved. 

NEW ADAMS AUPETTE VALVE' 
Primes fast and easy every time! 
Operates on an exclusive flap valve principle. The pressure 
of the liquid being pipetted causes the flaps to open and 
close as required. Prevents back flow. No moving parts to 
stick. 
The Adams Aupette Valve is made of durable, inert, tem. 
perature-resistant plastic. It is available separately and 
may be used wherever a reliable two-way valve is required 
The Adams Aupette and Valve are available from youi 
dealer *Pat. tPat. Pen( 

r 

C/aY-4a,,,mS CLAY-ADAMS, INC. Dept. S2195 
1|-------- 141 East 25th St., New York 10, N.Y. 

Gentlemen: 

C Send me the new brochure describing the Adams AUPETTE and 

the AUPETTE VALVE. 

I 
NAME- TITLE 

INSTITUTION- 

ADDRESS 

I 
I CITY STATE -ZIP ____ . 

L _-_-_- __-_-_____ - - - - 
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.1 Time-of-Flight Mass Spectrometer: Physically 
and chemically analyzes gases, liquids, solids. 
Separates ions of different mass-to-charge ra- 
tios continuously, and with unmatched speed. 

These 13 Bendix scientific instruments solve problems 

It's remarkable the range of applications these 13 instru- 
ments cover. Will you be working on optically active solu- 
tions ? Isotopic shifts ? Solution phase kinetics ? The analysis 
of metals and inorganics in solution? There are precision 
Bendix scientific instruments to help you in all of these re- 
search and analysis areas and more. Over 100 different 

research and analysis areas in all. 
(How can just 13 instruments do all this? Adaptability. 

Our basic TOF Mass Spectrometer, for instance, can be used 
for residual gas analyses, investigation of thermodynamic 
properties of gases and vapors, gas phase kinetics studies, 
study of isotopic ratios, and analysis of gas and vapor mix- 

Visit our Booths 63 and 64 at the 16th Pittsburgh Conference on Analytical Chemistry and Applied Spectroscopy, March 1-5. 
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2. Polarmatic Spectropolarimefer: Plots op- 
tical rotation of solutions as a function of 
wavelength, simultaneously recording the 
optical transmission. 

3. Automatic Polarimefer: Rapidly meas- 
ures rotation of monochromatic plane- 
polarized light passing through a liquid, 
with angular sensitivity of 0.0002 degree 
of arc. 
4. Magnetic Electron Multiplier: Basic com- 
ponent detects photons, other particles. 
Small, rugged, lightweight, undamaged by 
exposure to atmospheric pressure. 
5. Polarofrace 1660A: Polarography sys- 
tem using drop-synchronized linear voltage 

sweep to detect and measure trace elements 
in solutions. 
6. Dosimeters: Pen-sized meters for imme- 
diate and accurate measurement of person- 
nel radiation exposure. 
7. Helium-Neon Gas Laser: Inexpensive 
portable tool that demonstrates basic prop- 
erties of lasers. Highly monochromatic 
light source. 
8. Lab-Vis: Uses unique ultrasonically vi- 
brating blade to measure Newtonian and 
non-Newtonian liquid viscosities from 1 to 
50,000 centipoises. 
9. Electrostatic Air Sampler: Light, com- 
pact and portable kit for rapidly sampling 

large quantities of air. 
10. Interference Spectrometer: Perot- 
Fabry unit ideally suited to studies of 
hyperfine structures, isotopic shift and the 
Zeeman effect. 
11. Reactor Instrumentation: Measures core 
neutron flux, safeguards reaction opera- 
tion. Solid-state modules can be assembled 
into any system. 
12. Personnel Ratemeter: Small, light- 
weight instrument for measuring radiation 
rates from 0 to 500 rads per hr. 
13. Radioassay Unit: Sensitive instrument 
for measuring small amounts of radio- 
activity. 

in over 100 different research and analysis areas. 

(By the time you write for our literature, we may have 14 or 15. Or more.) 

tures. And, with minor modifications, for respiratory inves- instruments and equipment. 
tigations in medical laboratories.) And we'll be happy to use these capabilities (including our 

We make chemical analysis instruments and equipment, new, larger quarters) to design and build any new or unique 
nuclear instruments and equipment, medical laboratory in- instruments you might need, too. For details and free litera- 
struments and equipment, and educational demonstration ture, write us at 3625 Hauck Rd., Cincinnati, Ohio 45241. 

Cincinnati Division 

?i 



DO YOU HAVE A SIGNAL PROCESSING PROBLEM? 
AMBILOG 200 IS DESIGNED TO SOLVE IT! 

Using the best of both analog and digital techniques, 
the AMBILOG 200?M Stored Program Signal 
Processor is designed from the ground up to handle 
the "floods of data" generated in test and research 
programs. Although such programs cover many fields 
- biomedical monitoring, geophysical research, test 
stand instrumentation, automatic weapons checkout, 

speech analysis - all require complex signal 
processing: multiple input acquisition and output 
distribution, monitoring, editing, arithmetic, analysis, 
recording and display. Because of its high processing 
speed and extensive input/output for both analog and 

digital data, AMBILOG 200 is ideally suited for such 
tasks. Here are some examples. 

Peak values, axis crossings, ratios of successive differences, and 
other characteristics of analog signals are measured in real time. 

tou output records. 

Spectrum Analysis 
A(rinl A C w F n co w d Parallel hybrid multiplication and summing, 2 microsecond 30-bit 

AM list processing combine to make the AMBILOG 200 powerful in 
statistical signal analysis techniques such as Fourier transformation, 

e auto and cross correlation, power spectrum density analysis, and 
generation of histograms of amplitude spectra. 

Digitizing and Recording 
4, 4. lWL Multiple inputs, from up to several hundred sources, are routed 

through a multiplexer switch array under stored program control. 
At no penalty in sampling rates over conventional systems, the 
AMBILOG 200 converts incoming data to engineering units for 
recording or monitoring. An analog-to-digital converter performs 
a complete 15-bit conversion in 4 microseconds for digital 
storage, recording or outputing. 

Display Generation 
Multiple analog outputs facilitate close man-machine relationships 
in systems involving visual displays. Points of an image stored in 
memory are rotated through three space angles and projected on a 
CRT at a 50 Kc rate. Co-ordinate transformation is accomplished 
simultaneously with digital-to-analog conversion. 

For technical reports describing in detail these and similar 
AMBILOG 200 applications, write 1. R. Schwartz, Vice President, 

1079 Commonwealth Avenue, 
Boston, Massachusetts 02215 

790 SCIENCE, VOL. 147 I 7 , 



N,,,O your complete source for 
Microscopes with the Metallurgists'Sam f pproval 
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UNITRON'S HIGH-TEMPERATURE RESEARCH METALLOGRAPH 

DESK MODEL HM 
Write for prices 
and specifications. 

0 0 0 
00 0 000000000000000 

I A FREE TRIAL- 
A salesman's demonstration gives you only about 30 minutes to 
examine a microscope . . . hardly the best conditions for a critical 
appraisal. But UNITRON's Free 10 Day Trial allows you to evaluate 
the microscope in your own lab, and prove its value to you, in your 
own work, before you decide to purchase. 
WRITE FOR OUR FREE CATALOG 
The UNITRON catalog is your buying guide to a complete line of 
microscopes and accessories for every application. Write for your 
copy and see why UNITRON Microscopes have The Metallurgists' Stamp 
of Approval. 

0 
0 
0 
n 

0 NAME 
0 

O COMPANY 
0 

O ADDRESS. 
O 
0 CITY__ 
0 

El Please send UNITRON's Microscope Catalog No. 4-G 
El I want a FREE, no-obligation, trial of Model ... 

19 FEBRUARY 1965 

PT. 

ZtIP__ __ 
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SCIENCE AND ENGINEERING 

TELEVISION JOURNAL 

A broadcast television program 
for communication 

among scientists and engineers. 

PROGRAM TOPIC 

1 Air Pollution Control 
2 Supersonic Air Travel 
3 Lunar Surface Controversy 
4 Environmental Control 

5 Observatories in Space 
6 Seeing Inside Metals 
7 Fiber Optics 
8 Metropolitan Planning and Design 
9 The Particle Jungle 

10 Operations Research Techniques 
11 Topology 
12 Traffic Control Techniques 
13 Conflict Resolution Research 
14 Pursuit of Perfection 
15 Cholesterol Fats and Heart Disease 

16 
17 
18 
19 
20 

Information for Effective Engineering 
Communication Among Animals 
Cryogenics 
Man-made Weather Modification 
(to be announced) 

The "TV Journal" is produced coop- 
eratively by 20 scientific and engineer- 
ing societies, and will consist of 20 
half-hour telecasts. The series is coor- 
dinated by the AAAS, and is under- 
written by grants from the National 
Science Foundation and The Timken 
Roller Bearing Company. 

PARTICIPATING SOCIETY 

American Chemical Society 
American Institute of Aeronautics and Astronautics 
New York Academy of Sciences 
American Society of Heating, Refrigerating and Air- 

conditioning Engineers 
American Astronomical Society 
American Society for Metals 
Optical Society of America 
American Society of Civil Engineers 
American Institute of Physics 
American Institute of Industrial Engineers 
Conference Board of the Mathematical Sciences 
Institute of Electrical and Electronics Engineers 
American Psychological Association 
American Society for Quality Control 
Federation of American Societies for 

Experimental Biology 
Engineers Joint Council 
American Institute of Biological Sciences 
American Institute of Chemical Engineers 
American Meteorological Society 
American Association for the Advancement of Science 

For more information, write Science and Engineering Television Journal 
or call your local educational TV station. 

792 

225 West 57 Street, New York 10019 
SCIENCE, VOL. 147 

PRO- 
GRAM 
NO. 

PROGRAM SCHEDULE 

The "TV Journal" will be seen on most of the nation's educational TV stations on a staggered 
basis. The series will start on the first group of stations during the week of 28 February, and then 
on another group of stations during the week of 14 March, and so on. Check your local program 
guide for day and time of broadcast. 

Starts week of 28 February Starts week of 14 March 

California Los Angeles Alabama Montgomery 
San Francisco Birmingham 

D. C. Washington Cheaha State Park 
Illinois Chicago Dozier 
Louisiana New Orleans California Sacramento 
Massachusetts Boston San Bernardino 
New York New York Michigan East Lansing* 

Schenectady Missouri St. Louis 
Ohio Cleveland Ohio Athens 
Pennsylvania Pittsburgh Columbus 
Texas Houston Newark 
Washington Seattle Toledo 

Yakima Pennsylvania Philadelphia 
Wisconsin Milwaukee Texas Dallas 

Virginia Norfolk 
*Starts 3/13 



Micro-Flow syringe pumps from S/P... 

independent, miniature, portable 
Sage Micro-Flow syringe pumps are ideally suited 
to continuous infusion of liquid into unrestrained 
recipients and to a host of other laboratory uses. 
Despite miniaturization, Micro-Flow pumps in- 
sure uniform flow over a wide range of flow 
rates. These pumps are self-contained, battery- 
activated and operate on a unique electrolytic 
principle. 

Among Micro-Flow's many applications are: 
chemotherapy, electrophoresis, feeding of fer- 
mentation tanks and cultures, or any use re- 

quiring uniformity at precisely-controlled flow 
rates. 

CAT. NO. P8575 P8576-1 P8576-2 P8578-1 P8578-2 

Automatic cut-off NO NO YES YES YES 

Capacity, ml 1 2% 2Y 10 10 

Length, inches 3.4 4.7 4.7 7.9 8,2 
Each $65.00 $95.00 $115.00 $175.00 $245.00 

Also available-with ranges varying from 0.1 

ml/day to 29ml/min Constant Speed and Vari- 
able Speed Syringe Pumps, 115 V, AC. Write to 
our Evanston office (address below) for our new, 
illustrated, 6-page brochure: No. SP9311. 

scientific products 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS-Regional Stocking Locations: Atlanta - Boston - Charlotte - Chicago - Columbus 

*Dallas * Detroit - Kansas City - Los Angeles - Miami * Minneapolis - New Orleans - New York - San Francisco - Seattle - Washington, D.C. 
In Canada: Canadian Laboratory Supplies Limited-In Mexico: Hoffmann-Pinther & Bosworth, S.A. 
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Serving the entire field of electronics 
and nucleonics, the Siemens Group is 
one of the world's most diversified 

_I Aeelectrical engineering organizations. 
The particular strength of the Siemens 
Group is in its all-round capabilities- 

f both in the overall handling of large- 
scale technical projects, from planning 
to final delivery, and also in the quantity 

X1i productio-n of electrical components 
B and electronics devices. Distribution 

companies and agencies in 80 coun- 
tries, backed by Siemens factories and 
hundreds of depots maintained in all 
parts of the world, guarantee customers 
a maximum of service. In cooperation 

a _ l with their central offices, they provide 
Sll(^|iemen^^ j| B^^^ *^~ ~or arrange for every conceivable form 

of service that may be required in 
connection with electrical installations. 

Siemens & Hatske AG 
Components Division 
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SIEMENS 

Structure Analysis by 

Electron Microscopy 
and X-Ray 
The SIEMENS Program: 

?:,er iiill ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~iiij8iiiii 
ELMISKOP 

IA-High resolution electron microscope- 
guaranteed point resolution 8 A-with 
complete line of attachments. 
II-Medium range electron microscope- 
guaranteed point resolution 20 A. 

KRISTALLOFLEX 

IV-High power X-ray generator for diffraction 
and spectroscopy, with complete line 
of attachments. 
IlI-Portable X-ray generator for X-ray 
film techniques:........... 

Recent Highlights!:i!:i :; ( 

: :::::::::::::::::::::::::::::::~~~~~~~~~~~~ ~~~~~~~~~~~::::::::i:i:::::::::F:-::::: 

X-ray microanalysis attachrnent for 

'iii~8iii i ii)i:i i ii'i: iii:~ , :i :ii 

Elmiskop IA (shown at right). ..... ~ ,, ,,,,~~~ ............ 
Automatic multi-channel X.ray spectrometer 
Automatic single-crystal X-ray diffractometer 

iiii iii:iiiiiiiiiiii?iiiiii o i: ::::?`j:::.::-.r:::::~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:::::::::::::::::::::::::::::: 11;0~~~~~~~~~~~ 

in the United States assures continuing ::~iiii iii!111!iiiiiili:~!i!i! 

. . . . . .. . . . . . . . ., , , 
P?S 

SIEMENS AMERICA INCORPORATED 

350 Fifth Avenue, New York, N.Y. 10001 

maintenance, prompt serv ice in emegenc ies 

guaranteed point resolution 350 Fith Avene. New ork. N.. 1000 

A Corporation of THE SIEMENS GROUP IN GERMANY' 
Berlin * Munich * Erlangen 

In Canada: 
SIEMENS HALSKE SIEMENS SCHUCKERT (CANADA) LTD. 
407 McGill Street, Montreal 1, P.Q. 
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High Resolution (M/ A M) 
Spark Ion Source - 5,000 
Electron Bombardment Ion Source - 20,000 

The JEOL (Japan Electron Optics Laboratory Co.) Double 
Focusing Mass Spectrometer, JMS-O1U is an unconven- 
tional Mattauch type instrument. It features, in one instru- 
ment, the use of either or both types of ion sources - spark 
and electron bombardment, and either or both detection 
methods-photographic and electrical. This flexibility 
allows high resolution analysis of metals and semiconduc- 
tor impurities and high molecular weight organic struc- 
tures. The basic analyzer tube is very easily adjustable 
through a unique mechanism for ion beam focusing and 
intensity control to attain exceptionally high resolution, 
sensitivity and reproducibility. Direct sample inlet and 
reservoir type heated inlet systems are optionally available 
as well as a peak matching device and emission outlet. 

Specially designed and convenient front panel controls 
assure simple operation. JEOLCO (U.S.A.), Inc. has estab- 
lished a fully staffed servicing network in the United States 
to provide technical assistance and assure continuous 
trouble-free service. For complete technical and sales infor- 
mation please call or write JEOLCO (U.S.A.), Inc., 461 River- 
side Avenue, Medford, Massachusetts 02155, telephone 
396-6241, area code 617. JEOLCO 
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VARIAN BUILDS X-Y RECORDERS THE WAY YOU WANT THEM 
There's been a great need for an all-purpose X-Y 
recorder that most labs could afford - something 
under $1000. How does $895 sound? That's the price 
of our new solid state recorder, the F-50. 
If the price sounds like a good value, wait 'til you 
hear the rest. The F-50 uses a unique modular design 
that lets you plug in units with a simple push-pull 
action. And you have a choice of 10 calibrated input 
voltage ranges. 
The optional time base unit fits into either axis. And 
8 calibrated time ranges let you control the time 
sweep from 0.5 down to 100 seconds per inch - a 
slower scan than you get on many higher-priced 
recorders. (A steadier scan at that speed, too.) 
The writing arm travels on a recirculating bearing. 
Smooth and simple. When you want to load paper, just 

lift the arm. There's a self-enclosed ink cartridge on 
the magnetically-held pen. When you want to change 
colors, slip in a new cartridge. Saves time and fuss. 

Optional module units include a log converter, AC/DC 
converter, high-sensitivity input, and more. If you 
want a rack mount, we've got that, too. 
The F-50 is a valuable addition to our complete line 
of X-Y recorders. More important, it makes X-Y record- 
ing available to everyone who needs it. All in all, it's 
a highly versatile recorder at an astonishingly low 
price: $895. Want more information? Just write for 
complete specifications. 

GVA R I A ASSOASSOCIATES 
imp VI ' ARI I EAle N RECORDER DIVISION 

PALO ALTO, CALIFORNIA ZUG, SWITZERLAND 
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What happened 
when Rubicon crossed the Mississippi? 

Well, for one thing, the 
manufacturing of the Rubi- 
con line of Honeywell Lab- 
oratory Standards and Test 
Instruments moved to within 
40 miles of the National 
Bureau of Standards lab- 
oratory at Boulder, Colo- 
rado. But that was not the 
main object of moving this 
important part of Honeywell 
from Philadelphia to Denver, 
Rather, it was to consoli- 
date this division into the 
scientific instruments 
manufacturing facilities 
where Visicorder oscillo- 
graphs (and tiny precision 
galvanometers) are being 
made, along with advanced 
laboratory magnetic tape 
systems and other data 
acquisition and analysis 
equipment. We certainly 
agree with Colorado's claim 
of having an exceptional 
climate for this type of 
manufacturing. 
Here, high on a hill over- 
looking Denver, our 
metrological engineers, 
instruments craftsmen, and 
technicians have been de- 
signing, testing, and build- 
ing several new products 
in addition to the well- 
established Rubicon items. 
Our production line has 
been nearly doubled in 
capacity, and appropriate 
new methods have been 
employed to make our 
products ever more precise 
and reliable. 
Some of the old standbys 
are shown or described 
here-they are reminders 
of the fine Rubicon heritage 
to which we cling. We also 
want to introduce you to 
some of our newer 
products, such as: 

Model 852 Guarded Po- 
tentiometric Voltmeter. 
Completely 
solid-state 
high-pre- 
cision DC 
measure- 
ment device for 0 to 1,111.1 
volts, with infinite im- 
pedance throughout entire 
range. All six dials of the 
K-V divider are over- 
ranging. Long-term limit of 
error ?.02% of reading for 
at least one year. $800. 
Compact Portable Test 
Sets. These combinations 
of portable 
potentio- 
meters and 
the Model 
2747 Run 
Up Unit 
may be used for thermo- 
couple measurements, emf 
measurements, calibration 
checks of millivoltmeters 
and pyrometers. 
Model 2802 Laboratory 
Potentiometer. A four- 
dial, single range instru- 
ment with 
simplified 
standardiz- 
ing pro- 
cedure and 
improved single-window 
readout. Calibrated accu- 
racy 4.0010% of reading 
+0.1 microvolt. Guaranteed 
limit of error is -.003% of 
reading +0.1 microvolt. 
Completely self-checking, 
Series 1100 NBS Type 
Standard Resistors. See 
NBS Bulletin, Vol. 4, 
p. 121, about these 
high-precision lab- 
oratory resistors. 
Limit of error will not 
exceed ?=.005%; measure- 
ment resolution is ?10 parts 

per million. Wound from 
selected low-temperature- 
coefficient manganin wire. 
Available from 1 ohm to 
10,000 ohms. We also make 
the Reichanstalt Type 
Standard Resistors in 0.1, 
0.01, and 0.001 ohms. 
Model 1700 Conductance 
Bridge. Measures very high 
resistance, 
in terms of 
conduc- 
tance, 
from 103 
to 10' 
ohms (10-3 to 10-15 mhos). 
Rheostat dials read directly 
in mhos through in-line 
panel openings, permitting 
only the correct settings to 
be read. Completely shielded 
and guarded; limit of error 
is from 0.05%, depending 
upon conductance of 
sample. 
Model 1630 Precision 
Kelvin Double Ratio Set. 
Precisely 
measures 
low-value 
four-terminal 
resistors 
and extends the range of 
Kelvin-type measurements. 
Provides for lead resistance 
compensation; has built-in 
galvanometer damping and 
sensitivity adjustments. 
Electrostatically shielded. 
Limit of error, ratio A/B, 
?=0.005%. 
Miscellaneous 
accessories in- 
clude an interest- 

ing and comprehensive 
variety of volt boxes, shunts, 
standard cells, 
batteries, 
constant current 
supplies, resistor supports, 
decade resistance 
boxes and assemblies, and 
a great many types of 
galvanometers and 
galvanometer systems. 
Model IK100 Variable 
Primary DC Reference 
Standard. Provides volt- 
ages from 

1,111.110 
with 1 ppm 
resolution of full-scale 
voltage. Because of its high 
current output (100 milli- 
amperes) and great stability 
(.005% per hour, .001% per 
day), the 1K100 is an instru- 
ment of exceptional value 
in calibrating digital volt- 
meters, differential and 
potentiometric voltmeters, 
shunts and current measur- 
ing devices, volt boxes, 
potentiometers, and 
voltage dividers. 

We are creating 
history for you here 
at the Denver Division 
within the great many 
products which uphold the 
Rubicon reputation for 
utmost quality and reli- 
ability, For our latest catalog, 
please write us at 
Honeywell-Denver, Mail 
Station 407, Denver, 80217. 
In Canada: Honeywell Con- 
trols, Ltd., Toronto 17. 
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Three Dimensional View...Long Working Distance 

The Carl Zeiss Stereo Microscope II is an indispensable in- 
strument for routine and research studies in biological, zo- 
ological, medical, geological and industrial laboratories. 

Ease of operation is unsurpassed. A single, five-position 
magnification changer increases the image from 6x to 40x 
with a pair of lOx eyepieces-without altering the 31/8" work- 
ing distance or focus. Eyepiece tubes are inclined for com- 
fortable viewing, adjustable for interpupillary distance, and 
can be rotated 180?. 

Flexibility is unequalled. Carl Zeiss provides an unusual 
variety of accessories for the Stereo Microscope. They can 
be used In virtually unlimited combinations to adapt the instru- 

ment to your specific requirements. Interchangeable ey 
pieces and an attachment objective give a range of magr 
fications from 2.5x to 200x. Stages are available for routii 
and specialized studies. Accessories can be supplied f 
polar.ized light microscopy. You can choose from sever 
types of table stands, or a movable floor stand for conve 
lent placement, whatever the subject. Adaptors are availab 
for making stereo or single frame 35mm. photographs with tl 
Zeiss Ikon Contarex Special. 

Write Dept. SC for a copy of our detailed booklet whiz 
' describes this unique Stereo Microscope system. Cor 

plete service facilities available. 

CARL ZEISS, INC. The Great Name in Optics 
444 Fifth Avenue, New York, N. Y. 10018 
BRANCH OFFICES IN ATLANTA, CHICAGO, LOS ANGELES, SAN FRANCISCO, SEATTLE IN CANADA. TORONTO. MONTREAL, WINNIPEG, VANCOUVER 



50 NEW BOOKS FOR SCIENCE LIBRARIES 

[2 CHEMICAL PROTECTION AGAINST IONIZ- 
ING RADIATION by Zenon M. Bacq, Univ. of 
Liege, Liege, Belgium. About 320 pp., about 100 il., 
(Amer. Lec. Living Chemistry edited by I. Newton 
Kugelmass). In Press 

[2 CLINICAL SEROLOGY by Clois W. Bennett, 
Autstin, Texas. '64, 288 pp., 35 il., 38 tables, S8.00 

O INSTRUMENTATION WITH SEMICONDUC- 
TORS: For Medical Researchers by Clinton C. 
Brown and George N. Webb, both of the Johns 
Hopkins Univ., Baltimore, Md. '64, 272 pp., 246 il., 
(Amer. Lec. Objective Psychiatry edited by William 
Horsley Gantt), $10.50 

l THE IMMUNOCHEMISTRY OF CANCER by 
Eugene D. Day, Duke Univ., Durham, N. C. '65, 192 
pp., 5 il., 53 tables, (Amer. Lec. Living Chemistry), 
$6.75 

L] MAMMOGRAPHY by Robert L. Egan, The Meth- 
odist Hosp. of Indiana, Indianapolis, Ind. '64, 480 
pp. (81/2 x 11), 355 il., 42 tables, (Amer. Lec. 
Roentgen Diagnosis edited by Lewis E. Etter), $25.50 

i CHROMOSOME DIAGNOSTICS IN CLINICAL 
MEDICINE by Robert R. Eggen, Grossmont Hosp., 
San Diego, Calif. About 400 pp., 46 figs., (Amer. Lec. 
Living Chemistry). In Press 

l PRINCIPLES OF FULL DENTURE PROSTHE- 
SIS (6th Ed.) by Sir Wilfred Fish, Royal Dental 
Hospital and School of Dental Surgery, London, 
England. Appendices contributed by Ernest Mat- 
thews, Univ. of llanchester, Manchester, England. 
'64, 164 pp., 100 il., (2 in full color), $7.50 

L] CANINE BEHAVIOR: A History of Domestication; 
Behavioral Development and Adult Behavior Pat- 
terns; Neurophysiology; Psychobiology, Training, 
Inheritance, Early Experience and Psycho-Social Re- 
lationships; Experimental Neuroses and Spontane- 
ous Behavioral Abnormalities; Congenital Anomalies 
and Differential Diagnosis of Neurologic Disease by 
M. W. Fox, Galesburg State Research Hosp., Gales- 
burg, I71. '65, 152 pp., 28 il., $6.75 

l SOCIETY ON TRIAL: Current Court Decisions 
and Social Change by Warren Freedman, Member 
of the New York and U. S. Supreme Court Bars, 
New York City. About 266 pp., In Press 

L THE LAWS OF BONE STRUCTURE by H. M. 
Frost, Henry Ford Hosp., Detroit, Mich. '64, 184 
pp., 83 il., (Henry Ford Hospital Surgical Mono- 
graph), $7.50 

2 MATHEMATICAL ELEMENTS OF LAMELLAR 
BONE REMODELLING by H. M. Frost. '64, 140 
pp., 45 il., (Henry Ford Hospital Surgical Mono- 
graph edited by Conrad R. Lam), $6.75 

L STATISTICALLY SPEAKING by Warren K. Gar- 
lington, Long Beach State Coll., Long Beach, Calif., 
and Helen E. Shimota, Univ. of Southern Calif., 
Los Angeles, Calif. '64, 126 pp., 48 il., $5.50 

L] THE QUANTITATIVE ANALYSIS OF DRUGS 
(3rd Ed.) by D. C. Garratt, Boots Pure Drug Co., 
Ltd., Nottingham, England. '64, 940 pp., 33 il., 73 
tables, $27.50 

LF THE TRAIL OF THE INVISIBLE LIGHT by 
E. R. N. Grigg, Cook County Hosp., Chicago, Ill. 
About 600 pp. (81/2 x 11), 1,404 figs., (Amer. Lec. 
Roentgen Diagnosis). In Press 

l METHODOLOGY OF THE BEHAVIORAL SCI- 
ENCES: Problems and Controversies by Rollo 
Handy, State University of New York at Buffalo, 
Buffalo, New York. '64, 196 pp., (Amer. Lec. Phi- 
losophy edited by Marvin Farber), $6.75 

Li LABORATORY IDENTIFICATION OF PATHO- 
GENIC FUNGI SIMPLIFIED (2nd Ed., 2nd Ptg.) 
by Elizabeth L. Hazen and Frank Curtis Reed, both 
of New York State Department of Health, Albany, 
N. Y. '64, 164 pp. (7 x 10), 162 il., (Amer. Lec. 
Tests and Techniques edited by Gilbert Dalldorf), 
$7.50 

Li LIPIDS IN BLOOD CLOTTING by Eugene R. 
Hecht, Univ. of Utrecht, Utrecht, Netherlands. 
About 304 pp., 27 il., (Amer. Lec. Biochemistry 8c 
Biophysics edited by W. Bladergroen, Jr.). In Press 

L] VECTORS AND VICTIMS: Being a Collection of 
Essays About Flies Without Zippers and Other 
Nuisances of Man by Joseph Hirsh and Herman 
Zaiman, both of Albert Einstein College of Medicine, 
New York City, N. Y. About 84 pp. In Press 

Li CHEMICAL CARCINOGENESIS AND CANCERS 
by W. C. Hueper and W. D. Conway, both of Na- 
tional Cancer Institute, Bethesda, Mld. '65, 764 pp., 
34 il., (Amer. Lec. Living Chemistry). $20.00 

L THE PHYSICS OF RADIOLOGY (2nd Ed., Rev. 
2nd Ptg.) by Harold Elford Johns, Univ. of Toronto, 
Toronto, Canada. '64, 788 pp. (7 x 10), 469 il., 
(Amer. Lec. Radiation Therapy edited by Milton 
Friedman), $23.00 

L THE ADAPTATION OF THE NEWBORN IN- 
FANT TO EXTRA-UTERINE LIFE edited by J. 
H. P. Jonxis, H. K. A. Visser, and J. A. Troelstra, all 
of State Univ. of Groningen, Groningen, The 
Netherlands. (With 48 Participants). '64, 348 pp., 
133 il., 34 tables, $15.50 

El ATLAS OF CARDIOVASCULAR KYMOGRAPHY 
by Giovanni Juliani and Cesare Quaglia, both of 
Univ. of Turin, Torino, Italy. Translated from 
Italian by John L. Maurice. About 228 pp. (81/2 x 
11), 164 il. In Press 

Li METABOLISM OF LIPIDS AS RELATED TO 
ATHEROSCLEROSIS: A Symposium compiled by 
Fred A. Kummerow, Univ. of Illinois, Urbana, III. 
(With 29 Contributors). '65, 336 pp., 116 il., 45 
tables, $14.50 

l SURGERY OF THE DIGESTIVE SYSTEM IN 
THE RAT by Rene Lambert, Medecin des Hopitaux 
de Lyon, Lyon, France. Translated by Brian Julien, 
Hopital Bichat, Paris, France. '65, 520 pp., 154 il., 
$18.50 

L RADIATION ACCIDENTS AND EMERGENCIES 
IN MEDICINE, RESEARCH, AND INDUSTRY 
edited by Lawrence H. Lanzl, Argonne Cancer Re- 
search Hosp., Chicago, Ill.; John H. Pingel, Argonne 
National Laboratory, Argonne, Ill.; and John H. 
Rust, Univ. of Chicago, Chicago, Ill. (With 31 Con- 
tributors). '65, 352 pp., 32 il., 10 tables, $11.75 

TO ORDER BOOKS JUST CHECK THE TITLES YOU WANT, 
800... SCENE,VO. 147.......... 

800 SCIENCE, VOL. 147 



CHARLES C THOMAS ? PUBLISHER Springfield 
llllllllllllllllllllllllllll~ltlltfI llftt( ltifllll lllllllillllllfillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllIllinois 

IHYPNOTIC INDUCTION OF ANXIETY: A Psy. 
choendocrine Investigation by Eugene E. Levitt, 
Indiana Univ., Indianapolis, Ind.; Harold Persky, 
Albert Einstein Medical Center, Philadelphia, Pa.; 
and John Paul Brady, Univ. of Pennsylvania, Phila- 
delphia, Pa. '64, 160 pp., 39 tables, $6.50 

O MEDICAL ILLUSTRATION: A Guide for the 
Doctor-Author and Exhibitor by William E. Loechel, 
Wayne State Univ., Detroit, Mich. '64, 360 pp. (7 x 
10), 290 i., $14.50 

D- THE ECOLOGY OF THE HUMAN SKIN by 
Mary J. Marples, Univ. of Otago, Dunedin, N. Z. 
'65, 996 pp., 89 il., 16 tables, $28.75 

O RADIOACTIVITY IN MAN: Whole Body Count- 
ing and Effects of Internal Gamma Ray-Emitting 
Radioisotopes Seco'nd Symposium Sponsored by 
Northwestern University Medical School and the 
American Medical Association. Edited by George R. 
Meneely and Shirley Motter Linde, both of North- 
western Univ., Chicago, Ill. (With 118 Contributors). 
About 800 pp., 208 il., 97 tables. In Press 

E THE CHEMICAL ORIGIN OF LIFE by Alexan- 
der I. Oparin, U. S. S. R. Academy of Sciences, Mos- 
cow, U.S.S.R. Translated from the Russian by Ann 
Synge, Stonehaven, Scotland. '64, 152 pp., 33 il., 
(Amer. Lec. Living Chemistry), $6.75 

a STEROID ANALYSIS BY GAS LIQUID CHRO- 
MATOGRAPHY by A. Anne Patti and Arthur A. 
Stein, both of Albany Medical College, Albany, N. Y. 
'64, 108 pp., 17 il., $5.50 

El BROKEN PEACE PIPES: A Four-Hundred-Year 
History of the American Indian by Irvin M. Peith- 
mann, Southern Illinois Univ., Carbondale, Ill. '64, 
320 pp., $7.50 

E INDIANS OF SOUTHERN ILLINOIS by Irvin 
M. Peithmann. '64, 172 pp., 43 il., $6.50 

El RED MEN OF FIRE: A History of the Cherokee 
Indians by Irvin M. Peithmann. '64, 184 pp., 52 il., 
$6.50 

El RADIOISOTOPES AND THEIR INDUSTRIAL 
APPLICATIONS by Henri Piraux, Philips S. A., 
Paris, France. About 338 pp., about 200 il. In Press 

C THE RABBIT IN EYE RESEARCH compiled and 
edited by Jack H. Prince, Ohio State Univ., Colum- 
bus, Ohio. Contributors: Charles D. Diesem, Irma 
Eglitis, Ake Holmberg, V. Everett Kinsey, David G. 
McConnell, Sven Erik Nilsson, Jack H. Prince, D. 
V. N. Reddy, Gordon L. Ruskell, and Fritiof S. 
Sjostrand. '64, 672 pp., 432 il., 50 tables, $37.00 

l SOME MEDICAL ASPECTS OF MATHEMATI- 
CAL BIOLOGY by Nicolas Rashevsky, Univ. of 
Chicago, Chicago, Ill. '64, 342 pp., 60 il., 31 tables, 
(Amer. Lec. Living Chemistry), $12.75 

E THE ROENTGENOLOGICAL FEATURES OF 
SICKLE CELL DISEASE AND RELATED HEMO- 
GLOBINOPATHIES by Jack Reynolds, Univ. of 
Texas, Dallas, Texas. About 331 pp., about 60 il., 
80 figs. In Press 

El BIOLOGICAL CLOCKS IN MEDICINE AND 
PSYCHIATRY by Curt Paul Richter. The Johns 
Hopkins Medical School, Baltimore, Md. '65, 120 
pp. (7 x 10), 103 figs., 6 tables, (A Salmon Lecture). 
119 il., $8.50 

[ FLUORESCENCE MICROSCOPY IN THE CYTO- 
DIAGNOSIS OF CANCER by Guelfo Sani, Ugo 
Citti, and Giuliano Caramazza, all of Univ. of 
Bologna, Bologna, Italy. '64, 212 pp. (81/2 x 11), 
25 il. (191 in full color), $27.50 

E ELECTRONIC AND COMPUTER- ASSISTED 
STUDIES OF BIO-MEDICAL PROBLEMS edited 
by Otto H. Schmitt, Univ. of Minnesota, Minne- 
apolis, Minn., and Cesar A. Caceres, U. S. Public 
Health Service, Washington, D. C. '64, 344 pp., $12.50 

E COPPER AND PEROXIDES IN RADIOBIOLOGY 
AND MEDICINE by Jack Schubert, Nuclear Sci- 
ence and Engineering Corp., Pittsburgh, Pa. '64, 228 
pp., 18 il., $9.00 

nF AMEBIASIS: A BIOMEDICAL PROBLEM by 
James G. Shaffer, The Lutheran General Hosp., Park 
Ridge, Ill.; William H. Shlaes, The Chicago Medical 
School, Chicago, Ill.; and Ryle A. Radke, Univ. of 
Washington, Seattle, Wash. About 188 pp., 72 il. (22 
in full color). In Press 

E THE BACKGROUND TO CHEMOTHERAPY OF 
VIRUS DISEASES by C. H. Stuart-Harris, Univ. of 
Sheffield, Sheffield, England, and Lois Dickinson, 
Boots Pure Drug Co., Ltd., Nottingham, England. 
'64, 188 pp., 9 il., (Amer. Lec. Living Chemistry), 
$10.50 

El SELECTED HISTOCHEMICAL AND HISTO- 
PATHOLOGICAL METHODS by Samuel Wesley 
Thompson. With Two Chapters Contributed by 
Ronald D. Hunt. Both of Fitzsimons General Hos- 
pital, Denver, Colo. About 1,492 pp. (7 x 10), about 
401 il. In Press 

[E PROBLEMS OF THE AGED compiled by Clyde B. 
Vedder and Annette S. Lefkowitz, both of Northern 
Illinois Univ., DeKalb, Ill. (With contributions by 
24 authors). '64, 280 pp., 5 tables, $7.50 

E PROBLEMS OF THE MIDDLE-AGED compiled by 
Clyde B. Vedder. (With contributions by 29 authors). About 184 pp. In Press 

E FERTILIZER APPLICATION: Soil, Plant and 
Animal by Andre Voisin, Dieppe, Normandy, France. 
About 128 pp., about 30 il. In Press 

l A NEW PROTOZOON: Its Relation to Malignant 
and Other Diseases by Roger Wyburn-Mason, Houns- 
low Hosp., Hounslow, England. About 108 pp., 42 il. 
In Press 

E THE REDOX POTENTIAL OF THE BLOOD IN 
VIVO AND IN VITO: Its Measurement and Sig- 
nificance by Ernst Ziegler, J. R. Geigy, Ltd., Basle, 
Switzerland. With a chapter on "The Clinical Signifi- 
cance of the Redox Potential of the Blood" by J. 
Rehn, Bochum, Germany. Translated by J. E. Smith, 
Neu-allschwil, BL, Switzerland. About 224 pp., about 
66 il., (Amer. Lec. Biochemistry & Biophysics). In 
Press 

PRINT YOUR NAME AND ADDRESS BELOW, SEND THESE TWO PAGES TO US. 
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WHAT VALUE 

EDUCATION? 

WHAT PRICE 

OBSOLESCENCE? 
In an age of technological revolution, nearly all 
roads to individual and organizational achievement 
lead back to education. Expertise is the coin of the 
realm. Success is staying abreast the growing edge 
of information and innovation. 

What distinguishes education at C-E-I-R's Insti- 
tute of Advanced Technology is the rapid feedback 
of new decision aids and computer concepts from 
field development and implementation. Course 
instruction is provided by leading innovators them- 
selves, combining C-E-I-R specialists with outside 
authorities, to present an extraordinary body of 
timely material through lectures, case studies and 
workshop sessions. 

INSTITUTE FOR ADVANCED TECHNOLOGY 

Programminfg New York, April 27-28-29 

Languages Washington, D.C., June 15-16-17 

A three-day seminar for systems and programming per- 
sonnel. Defines and discusses types and organizations of 
computer languages, together with their application and 
selection criteria. Includes introductory presentations of 
two languages, COBOL and NPL, with a qualitative evalua- 
tion of each. $175.00 

Introduction to 
List Processing 

Boston, May 4-5 
Los Angeles, June 8-9 

A two-day seminar for programming, systems and other 
personnel using high level languages. Introduces the LISP 
language in sufficient depth for working knowledge of its 
use in information retrieval, artificial intelligence, intimate 
man-machine communications and language translation. 
Includes PDP-1 computer processing, $150.00 

Computer Operations Washington, D.C. 
Management l^ March 30-31 ~Management ^~Los Angeles, April 13-14 
A two-day seminar for present and prospective computer 
center supervisors concerning organization and operation 
of the center for maximum service to the user. Covers 
personnel requirements, control center function, open vs. 
closed shop, and other considerations vital to EDP/com- 
puter management. $125.00 

Multi- Washington, D.C., June 8-9-10 

Programming 
A three-day seminar for personnel involved in implementa- 
tion or design of management information and operating 
systems which require a master control program to direct 
subordinate programs, and involve specialized multi- 
programming and time sharing facilities. Includes a step- 
by-step illustration of continuous processing system design, 
and 7090 continuous processing demonstrations. $275.00 

FORTRAN Washington, D.C., April 13-14-15 

for Engineers Los Angeles, May 18-19-20 
A three-day seminar for engineers who are not familiar 
with computer programming. Teaches the principles and 
use of the FORTRAN programming language in solution of 
engineering problems. Includes time on C-E-I-R computer 
for processing of student programs. $175.00 

Resource New York, March 10-11 & May 4-5 

Allocation LLos Angeles, March 16-17 Allcatlorn 
Washington, D.C., June 1-2 

A two-day seminar for technical managers, administrators 
and project planners on a new computer system that 
extends the PERT network principle to cover competing 
projects and resources in corporate project scheduling and control. Knowledge of PERT or CPM helpful but not 
required. $125.00 

Power Los Angeles, March 8-9-10-11 

Systems 
A four-day seminar for electric utility engineers and con- 
sultants with duties in planning, design and operation of 
electric power systems but who lack computer experience. 
Includes student solution of typical load flow and short 
circuit problems, computer processing and debugging. 

$175.00 

PERT, CPM & New York, April 6-7-8 
PERT/Cost Los Angeles, April 27-28-29 PERT/Cost Washington, D.C., May 11-12-13 

A three-day seminar for project managers, cost estimators 
and engineers. Includes a one-day introduction to basic 
PERT and CPM and two days on the principles and appli- 
cations of PERT/Cost. Primary program discussed is AFSC 
(Air Force Systems Command). $135.00 

Linear Programming Washington, D.C. 
for Decision Ml akers 8March 16-17 for Decision Makers Los Angeles, April 20-21 

New York, June 8-9 
A two-day seminar for business managers on the principles 
of linear programming and its major areas of application 
in business problem solving. Knowledge of high school 
algebra is required. $125.00 

Introductilon tO Los Angeles, April 6-7-8 

Operations Research Wahingto0n, D.C 

New York, May 18-19-20 
A three-day seminar for the business administrator who 
lacks training in operations research but needs to under- 
stand its working methods and typical applications to im- 
plement or interpret operations research efforts. $180.00 

Monte Carlo 
Simulation Techniques 

Los Angeles, April 1 
New York, June 10 

An advanced, one-day seminar for industrial systems 
analysis and operations research personnel. Provides a 
basic understanding of the technique and its fundamental 
assumptions, with particular reference to management 
science applications. Knowledge of college mathematics 
required. $100.00 

To register, or for detailed information about spe- 
cific seminars, please write, specifying course titles 
you are interested in: 

Registrar, Institute for Advanced Technology 
C-E-I-R, Inc., 1200-1 Jefferson Davis Highway 
Arlington, Virginia 22202 

1(c^E HIINC, 
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A new concept in pH meters... 

Interchangeable power supplies for laboratory and field. 

Accuracy and stability found heretofore only in the highest-priced meters. 

Rugged construction for use in any environment under field conditions. 

^E4k ci1SA R G EN T 3jV FMODEL PB-with modular mercury cell power source providing over 6 
months of normal usage in the field. 

MODEL PL-with modular Zener reference line power source for continu- 
ous use in the laboratory. 

u Relative Accuracy * for the most * Stability * for long term use with- * Rugged Construction * for use in 
exacting purposes, readable to 0.02 out need for readjustment, emi- any locale, any climate; moisture- 
pH, with meter accuracy of +0.03 nently suitable for recording, with proofed, transistorized circuitry, 
pH within 4 pH of the standardized circuit drift less than 0.02 pH per shock-proof case. 
point, and _-00.05 pH anywhere on hour after short initial warm-up. 
the scale. 

MODEL PB Cat. No. S-30007 with batteries, buffers and electrodes.. $255.00 
Cat. No. S-30007-10 with batteries only, for use with any electrodes.. $215.00 

MODEL PL Cat. No. S-30008 with line power source, buffers and electrodes ... $295.00 
Cat. No. S-30008-10 with line power source only, for use with any electrodes... $255.00 

Power Supplies Cat. No. S-30007-15 Zener Line Source for substitution in Model PB meters... $60.00 
Cat. No. S-30008-15 Mercury Cell Source for substitution in Model PL meters ... $20.00 

For complete information write for bulletin pHP. 

.aii^ ..I S A. I I E I SCIENTIFIC LABORATORY INSTRUMENTS APPARATUS * SUPPLIES * CHEMICALS 

E.H. SARGENT & CO., 4647 W. Foster Ave., Chicago, III. * Anaheim, Calif. * Birmingham * Dallas * Denver * Detroit * Springfield, N. J. Toronto, Canada 

804 SCIENCE, VOL. 147 



automatic optical density 
ultra-violet analyzer 

Vanguard Model 1056-OD Automatic Ultra-Violet Analyzer 
provides the investigator with unequaled reliability and versa- 
tility. Through the use of two independent logarithmic con- 
verters, this instrument provides a 
chart recording of the optical dens- 
ity of the effluent from a chroma- 
tographic column-the ordinate of 
which is linear with optical density. 
In addition, a plane diffraction 
grating monochromator enables 
the operator to select any wave 
length from 200 millimicrons into 
the visible spectrum. 
* Dual beam operation utilizing 
sample and reference cuvettes 
provides continuous base line 

compensation for gradient elutions or other applications 
where the optical density of the eluent may change ? Auto- 
matic chart recorder marking system speeds location and 

identification of test tubes con- 
taining ultra-violet absorbing frac- 
tions * Completely transistorized 
for dependable, maintenance-free 
operation * Detection system 
completely self-contained and 
light-shielded. 

For complete specifications on 
the Model 1056-OD Automatic 
Ultra-Violet Analyzer, send for new 
informative literature. For immedi- 
ate information and/or a quotation, 
call your nearest Vanguard office. 

Model 1056-OD Automatic Ultra-Violet Analyzer shown with Model 1000 
Fraction Collector. Model 1056-OD is compatible with all Fraction Collectors. 

IA~6rUAMEA( 

COR/P O TON rlt~i~%~ rdBOAVb subsidiary of 
TECHNICAL MEASUREMENT CORPORATION 

Designers and Manufacturers of Precision Instrumentation for Research * 441 Washington Ave., North Haven, Conn. 06473 
19 FEBRUARY 1965 805 



NEW! WARING'S ONE-GALLON LABORATORY BLENDOR 
IS THE ONLY ONE OF ITS KIND IN THE WORLD! 
This is the first and only one-gallon blendor engineered specifically for use in the "'w'' 

laboratory. It will mix, grind, blend, emulsify or homogenize-all in seconds. Designed for 

perfect mass processing or for experimental use, its Cloverleaf shaped stainless steel container gives total 

blending action on low, medium or high speed. Two-piece lid with molded vinyl gasket provides a complete seal. 
Removable center allows sampling or adding ingredients. This superbly constructed Waring Blendor answers 
every laboratory blending problem efficiently, quickly, safely. Depend upon it. $295.00 (No. CB-5) 

THIS 32 OZ. WARING COMMERCIAL BLENDOR 
IS USED 4 TO 1 
OVER ALL OTHER BLENDORS. NO. 702-CR. $47.95 

* For hospital, institutional and 
scientific labs. 

* Cloverleaf design and whirlpool action 
blend up to 4 times more efficiently. 

* Eliminates "Blind Spots," blend- 
resistant eddies and stratification. 

* Container can be autoclaved. 

* Two-speed superpower performance. 

_10 I WARING PRODUCTS GO. | 
Iil W A Division of ro 
"wO DYNAMICS CORPORATION 

of AMERICA WINSTED, CONN. 

NEW! BLENDOR CONTAINER AND 
ACCESSORIES FOR SS510 SERIES CONTAINERS 
(A) STAINLESS STEEL CONTAINER NO. SS510CB WITH 
BEARING COOLED BASE 
Type 302 stainless steel container and cover. 
Jacketed base allows for long period blending of 
substances without deterioration due to 
excessive heating. Temperature control 
is positive. $79.95 
(B) STAINLESS STEEL TEMPERATURE CONTROL COIL 
NO. SS510TCC 
All stainless steel coil accessory for 
temperature control of container contents. 
Construction allows free flow of material to 
blades for unhindered blending action. $49.95 
(C) STAINLESS STEEL FOAM ARRESTER NO. SS510FA 
All stainless steel accessory prevents 
introduction of atmospheres into mixtures 
where excess foaming is not desirable. $16.95 
(D) BLADES FOR SPECIAL BLENDING PROBLEMS 

Please write for full specifications 
or for answers to any questions. 

SCIENCE, VOL. 147 

1 

806 



Precision 

Biomedical 

Tape Recording 
-NOW AT LOWER COST 

For cardiovascular and neurophysiological 
studies, OR monitoring, catheterization labs 
and many other medical applications, the 
new Sanborn 3900-Series tape systems with 
Hewlett-Packard transports provide true 
instrumentation performance with IRIG 
compatibility, low flutter, high signal-to- 
noise ratio, reduced interchannel crosstalk 
and greater day-to-day operating dependa- 
bility-at prices as low as $8620 for a 
complete 7-channel system. With them you 
can record up to 8/2 hours of data on a 

single reel of tape . . . play back the data 
graphically on an oscillograph or scope, or 
process it by computer . . . expand or com- 

press the time scale by a 32:1 ratio, for de- 
tailed analysis or scanning large amounts of 
data . . . repetitively play back the data on 
endless tape loops as teaching or study aids. 
Here are the primary features of these mod- 
ern, economical systems which can valuably 
extend the scope of your facilities and in- 
crease the usefulness of present biomedical 
data measuring instruments: 

* 7 or 14 channels, plus edge track for voice commentary 
* 6 electrically-controlled tape speeds (no capstan- or belt- 

changing), 17/8 to 60 ips; allows time compression or expansion 
of 32:1 

* bandwidths(at 60 ips): FM, 0-10 KC; Direct, 100-100,000 cps 
* 0.2% peak-to-peak flutter, 0-1 KC, 30 and 60 ips 
* 44 db signal/noise ratio (RMS), 0-10 KC FM mode at 60 ips 
* no lubrication or maintenance except cleaning tape path 

TYPICAL SYSTEM PRICES: 7-chan 
f nels plus voice channel, FM-recording 

IL'o'I reproducing, with filters for two (of th 
six possible) speeds: $8620; same sys 
tem, but 14-channel, $12,810 (f.o.b 

* solid-state plug-in circuitry for Direct, FM and Pulse recording/ 
reproducing economically tailors system for your needs 

* built-in 99.95%-accurate footage counter exactly locates tape 
segment of interest 

* adjustable input and output levels, single-ended or optional 
push-pull inputs, and wide variety of Sanborn coupling and 
readout devices increases tape system compatibility with 
existing laboratory instruments 

* worldwide service from Sanborn/Hewlett-Packard field offices 

- Waltham, Mass.). Call your Sanborn 
/ Branch Office now for full details, or 
e write: Manager, Research Instrument 

- Sales, Sanborn Company Medical Di- 
vision, Waltham, Mass. 02154 

SANB ORNV 
A DIVISION OF HEWLETT-PACKARD ? 
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Academic Press 
in the forefront of scientific publishing 

BIOCHEMISTRY 
special pre-publication price!* 
SECOND EDITION 

BIOCHEMISTRY OF THE AMINO ACIDS 
by Alton Meister 

This revised and up-to-date treatise presents a comprehensive pic- 
ture of the current status of amino acid biochemistry, one of the 
most rapidly expanding fields in contemporary biological and chem- 
ical research. Since publication of the first edition, many new 
amino acids have been discovered and important advances have 
been made in our knowledge of the enzymes that catalyze the 
numerous reaction involved in amino acid metabolism. The dramatic 
developments in the area of protein synthesis, such as the nucleic 
acid-amino acid code, seem to be only a starting point for future 
investigations in biochemical genetics and the control of enzymatic 
activity (and therefore of metabolism). 
VOLUME 1 contains information on the natural occurrence and 
properties of amino acids and peptides, nutritional aspects of 
amino acid antagonists, amino acid transport, oxidative and non- 
oxidative deamination, amino acid oxygenases, vitamin B, -enzymes, 
and the synthesis of peptides and proteins. 
CONTENTS: The Natural Amino Acids. The Role of Amino Acids 
in Nutrition. Amino Acid Antagonists. General Biochemical and 
Physiological Considerations. Formation of Peptide Bonds and 
Protein Synthesis. References after each chapter. Author Index- 
Subject Index. 

VOLUME 2 is concerned with the biosynthesis and other aspects 
of the intermediary metabolism of the amino acids, and with dis- 
orders of amino acid metabolism in man. 
CONTENTS: Intermediary Metabolism of the Amino Acids. Some 
Disorders of Amino Acid Metabolism in Man. References after 
each chapter. Author Index-Subject Index. 
(M592) Volume 1, April 1965, about 600 pp., $22.00 
(M594) Volume 2, April 1965, about 575 pp., $20.00 
*ORDER THE TWO VOLUME SET BEFORE APRIL 15, 1965 AND SAVE $6.00 

PRE-PUBLICATION PRICE: $32.00 THE SET (M588) 
. . . THEREAFTER: $38.00 THE SET (M589) 

STRUCTURE AND ACTIVITY OF ENZYMES 
edited by T. W. Goodwin, J. I. Harris and B. S. Hartley 

Organized for the Federation of European Biochemical Societies by The 
Biochemical Society and Published by Academic Press 

* emphasizes new studies on the mechanism of enzymic catalysis 
* provides structural studies on ribonuclease, chymotrypsin, car- 

bonic anhydrase, alcohol dehydrogenase and haemoglobin 
* reports the complete sequence of chymotrypsin for the first time 
(G550) 1964, 190 pp., $6.00 

2-65 

TO: 
your 

technical 

bookseller 
or 

Academic 
Press 

CHEMISTRY AND BIOCHEMISTRY OF 
PLANT PIGMENTS 
edited by T. W. Goodwin 

* deals with the chemistry and biosynthesis of the various plant 
pigments; also their function and metabolism 

? presents the analytical procedures used in dealing with plant 
pigments 

* provides a useful background in the field of plant biochemistry 
via plant pigments 

(G534) January 1965, 583 pp., $18.50 

BIOCHEMISTRY OF PHENOLIC COMPOUNDS 
edited by J. B. Harborne 

". to develop new approaches to the subject of protein chemistry and to emphasize wherever possible the relation between protein com- 
position, structure, and function." 

. . . from the Editor's Preface to the Second Edition 

(HI50) 1964, 618 pp., $18.50 

SECOND EDITION 

THE PROTEINS 
COMPOSITION, STRUCTURE, AND FUNCTION 

edited by Hans Neurath 
CONTENTS OF VOLUME 3: HERBERT A. SOBER, ROBERT 
W. HARTLEY, JR., WILLIAM R. CARROLL, and ELBERT A. 
PETERSON, Fractionation of Proteins. H. FRAENKELCONRAT, 
Structure and Function of Virus Proteins and of Viral Nucleic 
Acid. FRANK W. PUTNAM, Structure and Function of the 
Plasma Proteins. S. J. SINGER, Structure and Function of Antigen 
and Antibody Proteins. EARL W. DAVIE and OSCAR D. RAT- 
NOFF, The Proteins of Blood Coagulation. G. WEBER and 
F. W. T. TEALE, Interaction of Protein with Radiation. 
Author Index-Subject Index. 

(N330) Volume 1, 1963, 665 pp., $22.00, (N329) subscription price $19.50** 
(N332) Volume 2, 1964, 840 pp., $26.00, (N331) subscription price $24.00** 
(N334) Volume 3, February 1965, 585 pp., $21.00, (N333) subscription price 

$18.50** 
(N336) Volume 4, in preparation 

* subscription prices are valid on orders received prior to publication 
of the last volume. 

ORDER BY CODE NUMBER 
PLEASE SEND ME: 

BIOCHEMISTRY OF THE AMINO ACIDS MEISTER 

[ M588 Two Volume Set at special price (until April 15, 1965): $32.00 
[ M589 Two Volume Set at regular price (after April 15, 1965): $38.00 
[ M592 Volume 1 only: $22.00 
E M594 Volume 2 only: $20.00 

[ G534 f G550 [l H150 0 N329 E N330 fl N331 D N332 0 N333 0 N334 
D Payment enclosed ] Bill me 
No postage and handling charges on prepaid orders. New York City residents add 4/0 Sales Tax. 

Academic Press NEW YORK AND LONDON * 111 FIFTH AVENUE. NEW YORK. N.Y. 10003 * BERKELEY SQUARE HOUSE. LONDON W.I * PHONE 212-OR 7.6713 
MATHEMATICS e PHY.$ICS CHEMISTRY * BIOLOGICAL SCIENCES * MEDICAL RESEARCH 0 SPACE SCIENCES * ENGINEERING * PSYCHOLOGY 
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... resolves .001 ug protein ... separates 20-30 protein fractions from human serum 

One hundred times more sensitive than the starch gel tech- 
nique, this powerful new method separates large molecular weight' 
substances on l1/-inch long columns of a specially processed 
gel. More reproducible than either paper or starch, Disc Electro. 
phoresis is also much faster - runs of /2 hour are typical instead 
of up to 12 hours. And you can actually watch the "front" move. 

Twelve samples may be run at one time and results quantita. 
tively evaluated with an exciting new microdensitometer which 
scans the gel columns directly, producing a chart record of the 
position and density of the various bands. Some typical protein 
separations have produced: 14 bands from brain extract (previously 
3 by starch) / 4 sharp major hemoglobins (previously 3 blurred ones 
on paper) /4 bands from frog embryo (previously 1 by starch). 

For details see your Aloe Scientific representative or write 
Aloe Scientific, E[ Division of Brunswick, 1831 Olive Street, 
St. Louis 3, Mo. 

S^he ̂  tcat S UW 
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Aloe Scientific 
is your exclu- 
sive laboratory 
supply dealer 
for Canalco Disc 
Electrophoresis 

Apparatus 
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New Coleman Medallion pH Meter serves 
both research and field requirements 

The Coleman Medallion pH Meter is the only high- 
precision instrument of its type which operates either 
on a rechargeable battery or on ac power lines. 

Operating over the full 0-14 pH range, it provides 
accuracies of ?-0.001 pH at the standardization 
point and ?0.005 pH over any 3 pH span. This is 
equal to that of research and expanded-scale in- 
struments that operate solely on batteries or on 
ac power. 
Its unique and exclusive feature allows the 
Medallion to be used as a line-operated laboratory 
pH meter or to be readily transferred to battery 
operation for plant or field use. Its ready flexibility 
from line to battery allows the Medallion to be 
operated free of stray electrical fields, power line 
transients, ground loops, and other effects common 
to laboratory ac power lines. 

Including its battery, the Medallion weighs only 8.2 
lbs. This compactness and inherent portability have 

COLEMAN INSTRUMENTS CORPORATION 

been achieved through the use of solid-state circuitry 
with a single, rechargeable nickel cadmium battery. 
The battery may be recharged more than 500 times, 
with each charge affording approximately 20 hours 
of operation. Under average conditions, the 
Medallion's battery will last ten years or more; this 
eliminates the expense and nuisance of frequent 
battery replacement. Medallion is the only pH 
meter designed to use the efficient nickel cadmium 
battery. 
The Medallion may be operated in a vertical, hori- 
zontal, or tilted position. It is extremely simple to 
operate-after standardization, only the null-bal- 
ance control is needed for single or repetitive 
determinations. 
For more information about this research/field, 
battery/line instrument, write for literature or ask 
your laboratory supply dealer for a demonstration. 

Ask for Bulletin B-296 

MAYWOOD, ILLINOIS 
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LIVING CHEEK SUUAMUUS CELLS (4mm, n.a. 0.65 

a new approach to the 

microscopic investigation of 

unstained, transparent specimens 
The Nikon Interference-Phase Attachment combines 
all the advantages of phase-contrast and interference 
microscopy in a single ingenious device. 

Easily attached to a conventional Nikon microscope, 
it enables unstained, transparent specimen details to 
be observed as distinct differences in color or mono- 
chromatic contrast. By measuring phase differences, 
it also permits the microscopist to calculate specimen 
thicknesses to 1/50th wavelength accuracy. The color 
contrast obtainable and the resulting improvement in 
perception are truly astonishing. 
No special phase optics are required. Conventional 
bright-field objectives are employed. The Interference- 
Phase Attachment embodies its own optical system, an 

analyzer control for varying interference or'color, and 
a polarizer control for varying contrast. The attach- 
ment need not be removed for conventional bright- 
field microscopy. 
A special condenser is supplied. It is equipped with 
variable iris suitable for bright field work, and turret- 
mounted annular phase-rings. A green filter is fur- 
nished for monochromatic contrast, and a heat absorb- 
ing filter, for use with live specimens. 
The attachment is shown mounted on a Nikon SKe 
microscope. For details, write to NIKON Instrument 
Div. of Ehrenreich Photo-Optical Industries, Inc. 623 
Stewart Avenue, Garden City, N.Y. 11533. In Canada: 
Anglophoto Ltd. Instrument Div. Rexdale, Ontario 

NIKON INTERFERENCE-PHASE ATTACHMENT 

Achromat) 
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KEEP UP TO DATE 
ON NEW INSTRUMENTS AND EQUIPMENT 

Use the attached postcard to obtain the latest available 
information on instruments and equipment for the 
laboratory. Tear out the card and circle those items 
that interest you. Fill in your name and drop the card 
in the mail. No stamp is necessary. In a few days you 
will receive the requested information. 

HOW TO USE CARD 

For Advertisements. Circle the number of the page on 
which ad appears. Company names appear to the right 
of the page numbers. Cards on which all numbers are 
circled will not be processed. 

Addresses. Fill in name, position, department, employ- 
er, and address on the address side of card. Cards not 
including position and employer in return address will 
not be processed. 

Temperatures ' 
to 

140?F. 
(-96?) 

h^ 
for 

* RESEAR 
* STORAG 
* SEASON 
* TESTIN( 

* 11/2 to 22 cu. ft. capacity 
tCH * Pulldowns from ambient to -140?F. 
33E * Precision accuracy to ?1?F. cycle 
IING *control IN G ? Full year warranty on parts, work- 

G manship, and preauthorized service 
* Indicator-Controllers, Alarm Systems, 

7 day recorders, casters, etc., available 
* Storage magazines and canisters 

:''. ' * ?Prompt delivery 
'+~'cr * Enviable performance record-ask for 

list of customers served 

For your free Revco File Folder show- 
ing all Revco low temperature cabinets, 
write Revco, Dept. 2825 

Circle 813 on Readers' Service Card 



SODIUM 
POTASSI U M 

AND 

CALCIUM 
WITH THE 

EPPENDORF 

FLAME 

PHOTOMETER 

Direct reading of Sodium, Potassium and 
Calcium from 0.5 ml of serum or urine is 
just one of the advantages of this remark- 
able instrument. In less than five minutes 
too. Others include "push-button" change- 
over from Propane to Acetylene, which 
provides the appropriate flame tempera- 
ture for each determination, and inter- 
changeable scales which read ppm or 
mEq of Na, K or Ca. 

Long a favorite in European laboratories 
because of its unequalled performance, 
the Eppendorf is now available in the 
United States. A demonstration-without 
obligation-can be provided by the Brink- 
mann Technical Representative in your 
area. 
If you are truly interested in a "better" 
Flame Photometer, write us for literature, 
prices and the location of our nearest 
sales facility. 

BRINKMANN 
INSTRUMENTS 

CANTIAGUE ROAD, WESTBURY, N.Y. 11590 

CHICAGO * ST. LOUIS * HOUSTON * CLEVELAND * WASHINGTON, D. C. * SAN FRANCISCO 

Circle 814 on Readers' Service Card 



(1) New Microprojector XIc (2) Orthollx Microscope with Orthomat A utonmatic Micro-camera (3) Prado Microprojector (4) Micro- 
manipulator (5) Base Sledge Microtome (6) SM Microscope (7) Dicalux-pol Large Polarizing Microscope (8) Panphot Large Camera 
Microscope (9) Inverted Microscope (10) Aristophot Universal Photomicrographic and Macrophotographic Camera (11) Interference 
Microscope (12) Large Minot Rotary Microtome type 1212 (13) Labolux Microscope (14) Ortholux Microscope with Heating Stage 

LEITZ INSTRUMENTS FOR BIOLOGICAL RESEARCH 

These are basic tools designed to assist in every area where 
research takes you. Biologists will find a precision Leitz 
instrument that exactly fits their requirements. 
Every Leitz microscope, from the Universal Research 
Ortholux to the SM-f, is available equipped for practically 
limitless applications. Whether you require only bright-field 
viewing or fluorescent and phase contrast methods, you 
will find that all Leitz stands can be fitted to handle each 
technique easily. 
Leitz laboratory instrumentation permits research in depth: 
-A superb micromanipulator with motion reduction to 
1:1/800. -Several microtomes are available for the flaw- 
less preparation of microsections for applications in elec- 
19 FEBRUARY 1965 

tron, phase contrast, research, and routine microscopy. 
-Heating and cooling stages for high- and low-temperature 
thermal observations. -The ultimate in microprojection 
for teaching and conference purposes. -A complete range 
of photomicrographic cameras-including the exclusive, 
automatic Orthomat. 
These are but a few examples from the complete line of 
Leitz scientific instruments. Write for complete descriptive 
information of the individual instrument which you require. 

54164 

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

E rnst Letz G m b. , Wetz ar. G er y-E ns Le i tz C n ada Ltd 
LEICA AND LEICINA CAMERAS LENSES ? PROJECTORS MICROSCOPES 
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Coat by Marquise. Fur by Kalter. Hat by Adolfo. 
Calculator by Monroe. Photographed at 

National Radio Astronomy Observatory, 
Green Bank, W. Va., by Hiro. 

Breakthrough: 

an electronic calculator 

that prints and 

can be programmed 

1... Monroe's EPITC 2000 
O 

Mo*U O EPIC 2& OO 

Never before has there been a desk-top electronic calculator 
that prints its answers. Which means no time wasted and no 
errors copying answers down each time from an eye-strain- 
ing, small-sized TV screen. 

Never before has there been an electronic printing cal- 
culator that could be programmed. Just depress the "learn" 
key, do a problem once, and the EPIC 2000 will automati- 

cally perform the same mathematical functions-in se- 
quence-for the factors your operator enters. And that's 
all the operator does-enter the factors. The functions are 
performed automatically. And the answers are printed. 
What's more, in certain applications, the EPIC 2000 can be 
programmed to operate completely unattended. 

816 

Never before has there been an electronic calculator so 
simple to operate. It reduces the most complex calculations 
-such as finding any square root in half a second, or raising 
a number to a fractional power in seconds-to simple add- 
ing machine routines. And automatically points off and 
prints decimals. 

But there is now-the EPIC 2000-the first and only desk- 
top electronic printing calculator. For the fastest written 
answers to virtually any business or scientific application 
requiring a calculator. The EPIC 2000. By Monroe. For de- 
tails, call your local Monroe representative. He's listed in 
your phone book under "Monroe International." And he's 
awaiting your call now. %. : 

A DIVISION OF LITTON INDUSTRIES 
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The MS10 is deliberately designed to bring first-rate instrumentation 
for Mass Spectrometry to the academic laboratory at a cost well within 
its budgetary limitations. 

A 180? magnetic deflection type instrument, it provides high sensitivity dial-indicated 
analyses of gases or vapors. For the first time, it offers capability for many analytical 
ventures hitherto denied the average university laboratory by the high cost of more 
sophisticated instrumentation. 

TYPICAL EVERYDAY APPLICATIONS SUGGEST ITS RANGE OF USEFULNESS... 
analytical teaching 

Analyzing reaction products statically or continuously Determining molecular ionization potentials 
Catalytic studies in the gas phase Measuring bond energies 
Stable isotope tracer studies Analyzing gases in flames 
Analyses of gases in rocks for age-dating Detecting leaks (or residual gases) in vacuum systems 

Studying isotope ratios 
Studying formation of metastable ions 

is very compact (occupies less than 2 sq. ft. of bench space) 

is easily portable: the tube/magnet assembly weighs only 50 lbs., the control cabinet 60 lbs. 

has high sensitivity (detects 5 x 10-1 Torr) 

has good resolution through Mass 80 

monitor a single peak, or 

will scan spectra manually, or 

automatically scan m/e 12-45 or 18-100 (repeatable without attention ad inf.) 

can run off any existing vacuum system (or we can supply one) 
has output for recording spectra on any 10 MV recorder 
is so easy to operate that a student can promptly learn how; 
so rugged that it thrives on student handling, however inept 

All this for a mere $5290 outlay. 
At this modest cost, the progressive laboratory can ill afford to forego the many 
analytical advantages of Mass Spectrometry. 
For details write Picker Nuclear Division, Picker X-Ray Corporation, White Plains, New York 

the (EIMS10 MASS SOL. C 
a product of Associated Electrical Industries in England 

is marketed and serviced in the U.S.A. by 
QIQ SCIENCE, VOL. 147 
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PRECISE VOLTAGE 

REGULATION AND MORE 

Just a few of the exceptional value fea- 
tures designed into the 5030-4 high-volt- 
age power supply are +0.005% line regu- 
lation and +0.025% load regulation. 

This unit offers continuously variable 
output voltage between 5 KV and 30 KV, 
at 4 MA continuous current. Ripple is 
only 0.015% at full voltage decreasing 
to 0.020% at low load (see typical curve). 

.020 _ 

.019 

^ .018 ?-- - 

_r \~ ~ TYPICAL RIPPLE: 5030-4 
, .017 

1 .6 

.015 -- i .. - 

5 9 12 15 18 21 24 27 30 
OUTPUT VOLTAGE (KILOVOLTS) 

Other features: Easily reversible polar- 
ity, a necessity for many research lab and 
industrial users of high-voltage power 
supplies; rack mounting or cabinet type 
for bench operation (optional end bells 
are available for easy conversion); front 
panel controls for maximum user 
convenience. 

A modified version of this power sup- 
ply is in use at satellite tracking stations. 
The 5030-4 was selected for this applica- 
tion because of the features described 
here, and because of the unit's excep- 
tional stability, high reliability, and low 
cost. 

HIGH VOLTAGE SUPPLY 

POWERS NEUTRON GENERATORS 
A relatively inexpensive neutron gen- 

erator required a power supply that com- 
bined low price with performance, safety 
and compactness. Sorensen was selected 
to custom-design the supply. The com- 
pany created a high-voltage unit that pro- 
vided output voltages of 0 to 155 KV DC 
at 5 MA, 0 to 50 KV DC at 10 MA, and 0 
to 10 KV DC at 20 MA, which could be 

operated in series for maximum output 
voltage of 215 KV DC. This compact unit 
also included numerous filament trans- 
formers. 

The power supply was designed to with- 
stand repetitive surges and shorting to 
ground. Other design features include 
units that are 25 to 50% smallerthan any 
produced by competitive manufacturers 
of similar equipment, solid state circuitry 
and externally accessible spark gap 
adjustment. 

STANDARD SAFETY 

AND CONVENIENCE 

FEATURES 
Sustained or short circuit currents 

above dangerous values are inherent in 
the performance requirements of many 
high-voltage power supplies. Aware of 
this potential danger, Sorensen includes 
maximum safety precautions as standard 
safety features in its designs. 

Each class of power supply, considered 
in terms of output voltage and current, 

Many safety devices were included in 
the power supply to protect itself and the 
operator such as automatic output volt- 
age shorting mechanism, series resist- 
ance in the output circuit and spark gap 
to ground from transformer primaries. 

The neutron generator system for 
which the Sorensen Model 9155-5K 
power supply was designed is a compact, 
continuous output system capable of 
highly versatile research performance. 
The unit is recommended for investiga- 
tion by industrial and medical laboratories, 
nuclear research facilities, colleges and 
universities and manufacturing quality 
control facilities in applications such as 
neutron activation analysis, materials 
analysis by inelastic scattering, reactor 
pulsing, neutron radiography, neutron 
dosimetry, and positive ion acceleration. 

Should you have a particular applica- 
tion not described, please consult the 
Sorensen factory. 

includes convenience features as well as 
these safety features. Safety features 
can never be compromised, whereas con- 
venience features, in the interest of econ- 
omy, frequently are. In the case of special 
power supplies, the choice lies with the 
purchaser. 

Some of the standard features em- 
ployed on Sorensen power supplies are: 
output voltage and current meters, single 
or multiple range types; provisions for 
safety interlocks; overload relays; auto- 
matic output voltage shorting mecha- 
nisms; zero start voltage interlocks, etc. 

These safety features are built into all 
Sorensen high-voltage supplies for maxi- 
mum personnel protection, as well as for 

SEE NEXT PAGE 
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CONTINUED FROM PRECEDING PAGE 

protection of the supply itself. Descrip- 
tions of these features follow: 

Automatic output shorting mechanism 
shorts the high voltage to ground 
through a shorting resistor in case of 
input power failure, overload, overvolt- 
age, or turn off of the high voltage. This 
dissipates to ground any energy remain- 
ing in the filter capacitors or in the load 
cable itself. The shorting mechanism is 
gravity operated, thus insuring fail safe 
operation. 

Series limiting resistor in the output 
high voltage circuit protects against any 
major current surges that may be caused 
by arcing to ground of high voltage, in- 
put line surges, component failure or 
fault in the load. 

The zero-start interlock interlocks vari- 
able auto-transformer so that it must be 
set for zero output voltage before high- 
voltage power can be supplied. A bypass, 
allowing surge on operation, is provided 
on units to 60 KV in power levels to 600 
watts and to 30 KV in power levels of 
3000 watts. This feature may be incorpo- 
rated in higher voltage units with minor 
alteration. This bypass feature requires 
sequential operation with both hands, 
thus avoiding accidental application. 

External interlock terminals are pro- 
vided for wiring in safety or automatic 
devices within the customer's system. For 
example, many high-voltage systems are 
installed in isolated areas. In these cases, 
the door to the area would be wired to 
the supply, thus turning off high voltage 
whenever the door is opened. 

An overcurrent circuit turns off the 
high voltage whenever DC output cur- 
rent flow exceeds an adjustable preset 
level. The range is from 20% to 120% of 
maximum rated current. This feature 
allows the customer to limit DC output 
current to meet his specific load 
requirements. 

An overvoltage circuit turns off the 
high voltage whenever DC output volt- 
age exceeds an adjustable preset level. 
The range is from 20% to 120% of maxi- 
mum rated voltage. This feature allows 
the customer to limit DC output voltage 
to meet his specific load requirements. 

Zener diodes, gas tubes, and spark 
gaps are installed in all critical areas 
within the supply to protect components. 
This includes the primary of the high-volt- 
age transformer, meters and relays. 
Surges caused by shorts to ground or 
line transients are thus bypassed with- 
out damage to the supply or the load. 

Rear access doors are interlocked in 
both sections of air-insulated units, and 
on the control section of oil-insulated 
units. The door interlocks are of the type 
that can be bypassed by plunger detent 
setting for servicing, and that reset auto- 
matically to the safety operating position 
the first time the doors are reclosed. Thus, 
no jumper need be employed across the 
safety switch during servicing. 

Grounded electrostatic shields are 
wound into all transformers, thus electro- 
statically shielding primary power from 
high-voltage secondary power. 

Fuses are used widely to protect the 
main lines, the high-voltage transformer, 
etc. All fuses are shunted with neon pilot 
lights to indicate blown fuses. Pilot lights 
of the neon and incandescent variety are 
used widely to indicate proper function- 
ing, or malfunctioning, of controls, 
switches, interlocks, etc. 

Ground stud terminals separate from 
normal line cord grounding are provided 
to assure thorough cabinet and high-volt- 
age tank grounding to customer's system. 

Any questions? 
Perhaps we can help. Sorensen's engi- 

neering staff includes personnel with ex- 
perience in the design and development 
of virtually all types of high-voltage 
equipment. 

If you would like complete information 
on Sorensen's line of standard high-volt- 
age power supplies, please fill out and 
mail this publication's reader service 
card. 

If you have a more immediate need, 
either call or write Jerry Patton, Sorensen, 
Richards Avenue, South Norwalk, Con- 
necticut (203-838-6571); or, if it is more 
convenient, contact your local Sorensen 
representative. 

. _.... 

What are some 

unusual applications 
of high-voltage 
power supplies? 

Separating the wheat from the chaff 
(and other matter) ... a major producer 
of breakfast cereals uses Sorensen high- 
voltage supplies to separate impurities 
of all types from grain products. High 
voltage is applied between two separated 
vertical plates, creating a strong electro- 
static field in the horizontal plane. Since 
impurities have different physical charac- 
teristics than the grain, the impurities 
are deflected into a separate bin as the 
grain to be cleaned is dropped between 
the plates. Several such passes remove 
more than 99% of the impurities. 

How deep is the ocean?...An eastern 
university has used a Sorensen high-volt- 
age supply in underwater surveying of the 
profile of beds under various harbors. The 
technique is to discharge a high-voltage 
capacitor through a spark gap under the 
surface of the water, and to measure the 
reflected sound waves. This affords not 
only the continuous logging of the sur- 
face bottom, it also gives an indication 
of bedrock depth and layering. 

Pricking pickles for pleasure and profit... 
One of the country's largest pickle 

processors perforates pickles with high 
voltage, rendering the relatively impervi- 
ous skin susceptible to rapid absorption 
of the brine solution, drastically reducing 
pickling time. 

And in the field of electrostatic phe- 
nomena... We have power supplies oper- 
ating in use for: deposition of flocking 
fibers on textiles; deposition of abrasive 
granules on cloth and paper; separation 
of minerals in low-grade ores where con- 
ventional methods are not economical; 
electrostatic paint spraying of automobile 
parts; separation of impurities from to- 
bacco sweepings so that the tobacco 
scraps may be processed into homoge- 
nized leaf. 

High-voltage power supplies continue 
to be applied more broadly and more 
imaginatively by an ever-increasing 
group of users. Subsequent issues of 
Sorensen High Voltage News will illus- 
trate additional applications, keepingyou 
abreast of the latest developments. 

A UNIT OF RAYTHEON COMPANY 
SCIENCE, VOL. 147 

820 



PHARMACIA 
LEADING 

IN DEXTRAN 
CHEMISTRY 

Polymer 
fractionation 
with Sephadex 
Gel filtration with Sephadex, which separates molecules according 
to size and shape, offers a convenient means of fractionating water- 
soluble polymers. 

In many cases a complete separation of the lower members of a 
homologous series can be effected. With the higher members there is, 
of course, a smaller relative increase in molecular size between suc- 
cessive members. Efficient fractionation should give at least partial 
separation of these higher members. In polymer fractionations it is 
particularly important to use carefully packed, long or recyclic, col- 
umns to obtain the necessary high resolution. 

Fractionation of a Dextran Mixture 

All Sephadex-G Types 
Now Available in Bead Form 

Fractionation range 
Sephadex (MW)* determined 
Type for polysaccharides 

G-25 

Fine/Coarse 100- 5,000 
G-50 

Fine/Coarse 500- 10,000 
G-75 1,000- 50,000 

G-100 5,000-100,000 
G-200 5,000-200,000 

*For proteins the fractionation range is larger. P. Andrews, 
Biochem. J. 91:222, (1964). 

Sephadex Ion-Exchangers 
Sephadex is also available in charged form as 
DEAE-, CM- and SE-Sephadex. These ion- 
exchangers have high capacities, low non- 
specific adsorption, and can be repeatedly 
regenerated. 

Laboratory Columns and Cooling Jackets 
Two chromatographic columns (1xl 18" and 
l"x40") especially designed for gel filtration 
with Sephadex are now available. Cooling 
jackets for both types are also available. 

BLUE DEXTRAN 2000 
BLUE DEXTRAN 2000 with a weight average 
molecular weight of 2,000,000 is completely 
excluded from all types of Sephadex columns. 
It is particularly suitable for (1) void volume 
determinations on beds of all types of Sephadex, 
(2) checking column packing, and (3) for 
demonstration purposes. 

The diagrams show a separation of two 
fractions with M, 17,000 and 2,600 re- 
spectively, chromatographed on two 
Sephadex G-100 and G-25 columns con- 
nected in series. 

19 FEBRUARY 1965 

Figure 1 shows the elution pattern of 
the separate fractions. 
Figure 2 demonstrates the elution pat- 
tern of the dextran mixture. 
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Sephadex literature or information is available 
on request. Address all inquiries to: 

O PHARMACIA 
FINE CHEMICALS INC. 
800 Centennial Avenue 
Piscataway, New Market 
New Jersey 08854 

(Inquiries outside North America should be di- 
rected to AB PHARMACIA, Uppsala, Sweden.) 



More than a calculator-Almost a computer 
..complete with automatic input-$4350 

THE WYLE SCIENTIFIC IS THE FIRST DESK-TOP COMPUTATIONAL CENTER designed specifically for the solution 
of complex scientific and engineering problems. Almost as simple to operate as an adding machine, it provides 
arithmetic capability, efficiency and speed never before available in a calculator. 

WITH AUTOMATED DATA ENTRY, it eliminates all the tedious, wasted time of multi-step repetitive arithmetic 
problem solving. You enter only the variables manually. All the repetitive procedures are run off automatically 
from a prepared program library of simple punchcards fed into the calculator reader. And you don't have to be a 
programmer or need additional equipment to prepare your own input library. You simply punch in your instruc- 
tions by hand on a Wyle stored-program card, which has the calculator keyboard reproduced on it. With this auto- 
mated input added to the Wyle Scientific versatility, you will solve complex problems at speed approaching that 
of a computer. 

NEVER BEFORE CAPABILITIES LIKE THESE 
The contents of all registers are displayed, 
on an eight-inch cathode ray tube, as indi- 
cated in the following diagram. 

Multiplier-Quotient Register 
Entry Register 
Accumulator Register 

Storage Register 1 
Storage Register 2 
Storage Register 3 

All parts of a problem are visible. The 
contents not only of the three active arith- 
metic registers, but also of the three stor- 
age registers are displayed at all times. 
Numbers entered from the keyboard are 

seen as they are entered and can be veri- 
fied before use. 

Transcription errors are eliminated 
through complete versatility of transfer 
from any register to any other without loss 
of desired data. 

All registers handle 24-digit numbers. 
Decimal points are entered the same 

as digits, using an eleventh key, and all 
input and answers are correctly aligned 
with decimal point on the output display. 

Automatic square root is provided, as 
is single entry squaring and multiple sub- 
totals. 

The calculator has plug-in compatibility 
with auxiliary input-output devices includ- 
ing printers, paper tape equipment, and 
other EDP equipment. 

Its operation can be learned in minutes, 
and it functions with the speed, quiet, and 
reliability of its solid state design. 

These capabilities, combined with 
automatic entry, for the first time fill the 
technical and economic gap between cal- 
culators and computers. 

$4350 complete with automatic input 
$3950 for basic calculator 

(You can add automatic input later) 
For further information, write Dept. S, 
Wyle Scientific Sales, 339 So. Isis Ave., 
Inglewood, California. Or telephone 
ORegon 8-5671. 

THE WYLE Scientific 
a product of WYLE LABORATORIES 
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Matching 
Color Minimum Measured Accuracy Measured 

Material Type Code Useful Ranges Transmittance at % Deviation at** 

ar-UV Silica US Blue 165-2600 m/| Approx. 80% 200 m, less than 2%| 204 mt 
U2850-3600 m/t 

Near UV Glass UG Green 300-1000 m, Approx. 75% 320 m/u less than 1% 322 m, 

Visible Glass VG Yellow 360-1000 mn, Approx. 75% 360 m/p no matching required 
Infrared Silica* IS Red 220-3600 m/t Approx. 80% 220 m less than 2% 215 m 

*Standard UV and near IR. **Such deviations are largest at short wavelengths and decrease as the wavelength increases. 

Branches: Boston 16 Danbury Elk Grove Village Fullerton Philadelphia 2 Silver Spring Syracuse 2 
- M-* ass. Conn. Ill. Calif. Penna. Md.- N. Y. 
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Development of higher energy Van de Graaff 
particle accelerators which retain high beam 
precision, stability, and homogeneity, remains 
a continuing contribution by HVEC to "energy- 
oriented" research. 

To provide even greater freedom of experi- 
mentation, HVEC is also anticipating the 
need for the higher loo 
beam intensities 
required in power- 
oriented research proj- - 0 

ects. Invented by Dr. 
R. J. Van de Graaff, 
the new Insulating 

. 

Core Transformer 
(ICT) accelerator now ,o0 
provides high beam char- 
currents with all the 
desirable beam char- '0 I00 

THE ICT CONCEPT: 
new high-current machines 
emerging from HVEC research 

acteristics of Van de Graaff machines. As the 
graph shows, the high power levels available 
from the ICT accelerator now make possible a 
new realm of precision experimentation. 

The Insulating Core Transformer 

The ICT is essentially a three-phase power 
transformer with multiple secondaries, each of 
which is insulated from the other. Rectified 
current from the secondaries is serios-connected 
to achieve total voltage. In the ICT, electro- 
static and electromagnetic fields exist in the 
same space, as contrasted to the conditions in a 
coventional transformer. The result is a highly 
efficient dc power source capable of stable oper- 
ation at elevated potentials and power levels. 

A number of ICT, accelerators and power 
generation systems are now available. 

MeV 

Single-Stage Two types of single stage ICT accelerators The second system utilizes a rigid transmis- 
ICT have been developed for research use. The first sion line to transmit electrical power to the 

Accelerators incorporates an ICT power source coupled to accelerator terminal. 
the acceleration assembly through a coaxial ENERGY DIMENSIONS ENERGY DIMENSIONS 
cable. 4 MeV ICT (MeV) CURRENT Length 

PROTON CURRENT TANK HEIGHT TANK DIAMETER Feet Meters 
ENERGY (MAX.) Feet Meters Feet Meters Positive tons 1.5-4 3 mA 26'6" 8.08 
(KeV) (Analyzed) Electron Conversion 3 1 m 

ICT 300 300 15 mA 4'4" 1.32 4 1.2 3 MeV ICT 
ICT 500 500 10 mA 5'3" 1.60 4 1.2 Electrons 1.5-3 20 mA 29' 8.84 

8 MeV ICT Tandem The 8 MeV ICT Tandem provides proton with newly developed components emerging 
Accelerator energies continuously variable from 3 to 8 MeV from HVEC, will enable the accelerator to keep 

at a maximum guaranteed beam current of pace with future research requirements. The 8 
2,uA. The ICT power source is capable of pro- MeV Tandem is convertible to single-stage ion 
viding 12 mA at 4 mv which, in combination or electron operation. 

ICT Electron Developed primarily as high-current sources 
Processing of electrons for industrial processing applica- 

tions, these systems allow extreme flexibility of 
operation. Two models are available: 300 kv 
at 30 mA maximum beam current and 500 kv 
at 20 mA maximum beam current. 

Series 7 ICT 
Power Supplies 

Available with output ratings ranging from 
240 kv at 80 mA to 600 kv at 20 mA, these 
highly stable power sources are suitable for use 
in high energy beam separator systems, r.f. 
transmission systems, plasma research and high 
voltage testing programs. 

ICT equipment has crossed many barriers to 
dc operation at high particle energies 'and cur- 
rents. There is no indication that a ceiling exists 
to further advances of similar importance. 
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For detailed information, please write to 
Technical Sales, High Voltage Engineering 
Corporation, Burlington, Massachusetts. 

HIGH VOLTAGE 
ENGINEERING 
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)ol Laboratory Supplies 
ch money and much effort have gone into the improvement of 
e teaching in the elementary and secondary grades. One area 
iow needs special attention is the provision of larger budgets for 
es and equipment, for there is a great gap between the amounts 
are available in most schools and the amounts that should be 
ble. 
e several groups of scientists and teachers who have been work- 
) improve science teaching have been ingenious in developing 
ensive laboratory equipment and teaching materials. For ex- 
, materials for the first four grades of the elementary science 
ng program being developed under AAAS auspices cost only 
$1 a year per pupil. Costs for the new junior and senior high 

l programs are substantially higher, but still modest. In contrast, 
arge midwestern city in a recent year budgeted 61/2 cents per 
for science teaching materials in the elementary grades. A large 
n city, in one of the states that rates high in its overall budget 
aching supplies, this year has less than 25 cents per pupil for 
ntary science teaching materials. In another large eastern city 
iperintendent of schools asked for 54 cents per pupil to cover 
)oratory and shop supply and equipment costs (38 cents in the 
ntary grades, up to 94 cents for the 12th grade), but the Board 
ucation was unable to appropriate that much. 
hese amounts seem atypical, the annual analysis in School Man- 
'nt of expenditures in the nation's public elementary and 
dary schools provides a broader picture. For 1964-65 the 
n amount available for teaching materials of all kinds is $14.15 
upil. Some wealthy districts provide over $36 per pupil, and 
ee northern states the median is $20.1. But in four southern 
the average is $5.60, and in the 10 percent of the poorest 

ts that spend the least on school supplies it is only $2.11 per 
(Strictly speaking, these figures are not on a "per pupil" basis, 

lere are adjustments for the greater cost of secondary over 
ntary education and of small over large schools, but the dis- 
a is small.) 
-se greatly different amounts provide the children of different 
and cities with whatever they have of textbooks (no wonder 

ny outworn ones are in use!), library books, art and music 
es, shop equipment and materials for vocational education, and 
ver equipment and supplies are used for teaching science. 

gap between the amount necessary to provide adequate mate- 
or good science instruction and the amounts now budgeted can 
>s be partially closed by even more ingenuity in developing 
nsive materials. But more money is necessary. Some parent- 
r associations collect funds to supplement school budgets. The 
lal Defense Education Act and other federal legislation provide 
I funds for science equipment, but the amount for each child 
11; federal assistance for all purposes this year amounts to $2.16 
an average total cost of $373 per pupil. Legislation now being 

ered in Congress would give additional help, but the major 
must be made locally, for local and state taxes will remain as 
ief source of funds for science teaching, as for other school 
;es. If there are school children in whose education you have a 
I interest, you may stimulate improvement by finding out how 
is budgeted for science teaching in the schools they attend. 

-DAEL WOLFLE 
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Phosphorous-containing compounds are one of the most 
recent groups to yield to a Packard Gas Chromatograph. 
The chromatogram which is shown above was made on 
a Packard Model 7611 dual system (dual column oven, 
dual detectors, dual electronics and dual recorders) and 
represents an important achievement in simultaneous 
determination of compounds of widely separated con- 
centration. 
A modified flame ionization detector with a sodium 
emission grid and termed a SODIUM THERMIONIC 
DETECTOR (STD) has been 
found to be nearly 1000 times 
more sensitive to phosphorous- 
containing pesticides than 
the standard flame ionization 
detector (FID). The sample 
was separated on a single col- 
umn and passed through a 1:1 
ratio stream splitter before 
simultaneous detection in the 
normally sensitive FID and the 
highly sensitive STD. In this 
manner, all the organic materials were detected in the 
FID (upper curve) while the trace amount of phospho 
rous compounds was readily detected in the STD unit 
(lower curve). 
Packard Gas Chromatographs offer many significant 
advantages to research workers in the biochemical and 
biomedical disciplines. Fast, stable, highly sensitive 
determination, versatility and convenience of operation 
are some of the reasons why you should know more 
about these superb instruments.. Your Packard Sales 
Engineer can provide complete details and performance 
criteria. Write for Bulletins and Specifications. 

EXPERIMENTAL 
CONDITIONS* 

1 ig lindane 
1 Ag parathione 
2 ,g methyl stearate 

COLUMN: 5 ft. x 4 mm all glass 

LIQUID PHASE: 10% Dow Corn- 
ing Silicone Fluid (DC200) 

SUBSTRATE: 80-90 mesh Ana- 
crom ABS (acid and base 
washed, and silanized) 

CARRIER GAS FLOW RATES: 
Nitrogen 60 cc/min 
Hydrogen FID 40 cc/min; STD 
60 cc/min 
Air 300 cc/min 

TEMPERATURES: 
Inlet Heater 225?C 
Column 205?C 
Detectors 200 ?C 
Outlet 200?C 

DETECTORS: Standard Packard 
Hydrogen Flame Ionization 
(FID); Modified Packard Ioni- 
zation Detector with sodium 
emission grid (STD) 

ELECTROMETER RANGES: 
FID 1 x 10-9 amperes full 
scale 
STD 3 x 10-7 amperes full 
scale 

DETECTOR VOLTAGE: 300 volts 

NOISE LEVEL: 1 x 10-ll amperes 
full scale 

CHART SPEED: 30 inches/hour 

*L. Giuffrida, J.A.O.A.C., 47, No. 2, 
293 (1964) 

2200 WARRENVILLE ROAD * DOWNERS GROVE, ILLINOIS 60515 
AREA CODE 312 * 969-6000 
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February, 1965 

FISHER PRODUCT REPORT 
News about instruments, apparatus and reagent chemicals that make 
your work quicker, surer, safer and easier. 

Titralyzer* saves 

up to 104 chemist- 

days per year. 
This new workhorse automatically 
titrates up to 16 successive samples 
and prints out the results to the near- 
est 0.01 ml. Galbraith Laboratories, 
Knoxville, Tenn., which runs thou- 
sands of microanalyses a year, finds 
the Titralyzer automatic titrator trims 
one to two days from the week for- 
merly required to titrate about 150 
chlorides. Bonuses: precision better 
than before; the chemist freed for 
other work. This remarkable time- 
saver costs $2750. You get a wealth 
of data in free Bulletin FS-245. D] 

Fisher's new 
Stain-Off* whisks 
stains off like magic. 
Scrub, scrub, scrub . . . yet iodine, 
fresh silver nitrate, potassium per- 
manganate, ball-point ink-all kinds 
of dyes and stains just won't come 
off. But they're duck-soup to Fisher's 
new Stain-Off. Just rub it on until the 
stain disappears, then wash it off with 
water. The 8-oz tube costs only 
$1.80. Try it. Or ask for more details 
about this vanishing act. E] 

Fisher eliminates need 
for special "High pH" 
electrodes. 
Fisher "Full Range" glass electrodes 
-the ones you'll use for 90+% of 

your work-are accurate over the 
full pH range from 0 to 14, and from 
-5' to 100?C. There are others for 
high temperatures and rugged serv- 
ice, plus a full selection of refer- 
ence and metal electrodes-28 in all. 
Every electrode is made, tested and 
guaranteed by Fisher and can be 
used with any modern direct-reading 
pH meter calibrated with zero poten- 
tial at pH 7. You can peruse all the 
facts in our Bulletin FS-265. D 

What's your interest? Check 
the item, tear out this page and send 
it-with your name and address- 
to Fisher Scientific Company, 139 
Fisher Building, Pittsburgh, Pennsyl- 
vania 15219. Naturally, we'd be 
pleased to send you information on 
all three. F-419 

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

Complete stocks in all these locations: Atlanta * Boston * Chicago * Cleveland * Houston * New York 
Philadelphia * Pittsburgh * St. Louis * Union, N. J. * Washington * Edmonton * Montreal * Toronto 
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There's the matter of skill-in PYREX? brand ground-joint ware. Skill in the making of the basic glass that can 
withstand the heat and the physical stresses and the chemicals. Skill in forming that glass into rugged components 
with walls thick enough for strength, but not so thick you lose heat-shock resistance. Skill in controlling the taper 
over the entire bearing surface of every joint-eliminating the high points that can jam, the lows that can trap 
organics-and in fine-grinding every joint so they work better, even under pressure or vacuum. Skills like these 
are largely a matter of experience, and we've had 50 full years of that. Then, too, we run special surveys to learn 
your needs in ground-joint ware ... and we do something about them. Laboratory Glassware Dept., Corning Glass 
Works, 3900 Crystal St., Corning, N.Y. Send us your name and address if you would like to receive our newsy and 
informative periodical, Lab Report. 
Shown above are typical items of PYREX? ground-joint ware-available in a complete 
line of adapters, condensers, extractors, flasks, funnels, and new CORNING? Organic 
Chemistry Kits through more than 1 50 PYREX? labware suppliers at quantity discounts 
that can save you 28 cents on the dollar. 

CORNING 
THE MAKERS OF PYREX? LABWARE 



it's a big word 
The continents draw closer together every day in 
this technological era, and communications are 
swift as sound. But it is still a big, wide world and 
Lourdes is in every corner of it! From Tokyo to 
Paris, from Sydney to Reykjavik, Lourdes Instru- 
ments are there . . . serving the needs of science 
and industry with precision. 

i 

:;/':" Xt3./:,j< : ':/;:::": ii: A. Model A "Betafuge", Automatic Superspeed Re- 

/::C~~~~~~ : /;: : :; ! changeable rotors, including 3300 ml. (6 x 550 mi.) 
':: :: mS^iiSVU-W^ " . } d ~~~~~~~~~capacity rotor at 14,OOOxG; 400 ml. (8x50 ml.) rotor 

^: 
0/::i 

;:0 00 ; ; >| H at 40,000 x G; temperature control range -20?C 
~: ' to +40?C. 

. ; :.000X?; 000000000 tt B. Model LCA-2, Non-refrigerated automatic centri- 

10,000 x G; 400 m. (8 x 50 m.) at 30,000 x G 
A.:: ̂~~? :X^ i ^^^ C. Model VA- "Vacufuge Automatic Ultraspeed 

Vacuum Refrigerated centrifuge spins 3300 mi . (6inter 
C ;i^W: C .^.' ^.^ ^.fl 

: 
550 ml.) capacity rotor at 33,000 x G; 1500 ml. (6 x 
250 ml.) capacity rotor at 65,000 x G. Temperature 

-.....::::l:^': ^. ^*:.;: : ' ^ control range -200C to +400C. 
^::' :0 00 0 0+Tr ; 0 000 i^0i0 :: ~ ,~: j ^ D. Model MM-1, Multi-Mix featuring solid state speed 

; :- -:- ;1 - _ control and a rachet and gear mechanism. Sealed 
- :: ~?i: !ii^^ ; : homogenizing within stainless steel containers, mason 

jars, centrifuge bottles, and tubes. 
E. Model AX super-speed centrifuge; forces to 34,800 
x G; separate RPM-RCF calibrated transformer. 

E IK 1 at 34,800 x G; built-in transformer and steel safety 
guard. 

CATALOG UPON REQUEST FROM YOUR FRANCHISED 
LOURDES DISTRIBUTOR-OR WRITE US DIRECTLY 

fUS LOURDES INSTRUMENT CORP. 
_ 656-78 MONTAUK AVENUE ? BROOKLYN, NEW YORK 11208 
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control of drugs; this responsibility in- 
volves complete supervision from the 

point of inspecting raw material to 
final product testing and release. 

Lee H. MacDonald presented the 
vice-presidential address, "A look at 
the future of pharmacy." He empha- 
sized that new drugs are harder to 
come by than they were in the recent 
past and that government control of 
health services is going to increase 
rapidly. 

Sixteen contributed papers in the 
areas of pharmacology, pharmacy, 
physical pharmacy, and pharmaceuti- 
cal chemistry were presented at the 
seventh session. W. L. Guess, H. F. 
Berg, G. Wittenbach, and J. Autian 
(University of Texas) reported on 
sorption and diffusion of a cationic 
agent, dicyclomine HC1, with ny- 
lon-6,6. N. K. Patel and N. E. Foss 
utilized equilibrium dialysis technique 
employing a semipermeable nylon 
membrane to quantitatively evaluate 
the degree of intermolecular associa- 
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Pressure cooked 
Taste Tempting! 

Now, a new formula and a new 
process that brings a whole new 
concept to the formulation of 
food for cats of all breeds and 
ages. New Wayne Cat Food is a 
superior blend of ingredients 
that supplies complete nutrition 
at every feeding. Pressure cook- 
ing breaks down the starches, 
making more nutrition available 
and brings out a mild fish flavor 
extremely appealing to cats. 

Wayne Cat Food is produced 
underthe same precise methods 
as all Wayne Laboratory Animal 
Diets to assure exactness of 
formulation at all times. 

For more information on New Wayne 
Cat Food, see your Wayne Dealer or 
write: 

ALLIED MILLS, INC. 

Laboratory Animal Diets Division 
110 N. Wacker Drive * Chicago, Ill. 60606 

Phone: 312-346-5060 

One of the World's Oldest and 
Largest Manufacturers of 

Poultry and Animal Diets. 
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Exclusive Formula 
Tempting Palatability 

Test-fed in leading research 
laboratories .. . new Wayne 
Monkey Diet is pressure cooked 
.. with starches broken down 

to provide taste-tempting 
appeal even for finicky eaters. 
Through the pressure cooking 
process, more energy is re- 
leased, palatability is sharp- 
ened, digestibility is improved. 
Wayne Monkey Diet is a quality 
diet for monkeys of all breeds 
and ages . . . gestation, lacta- 

tion, growth, maintenance. 
Contains added Vitamin C. 

Packaged in polyethylene lined 
multiwall sacks to help assure 
mill-freshness and prevent out- 
side contamination. 

For full details, see your 
Wayne Dealer or write: 

ALLIED MILLS, INC. 

Laboratory Animal Diets Division 
110 N. Wacker Drive * Chicago, 111. 60606 

Phone: 312-346-5060 

One of the World's Oldest and 
Largest Manufacturers of 

Poultry and Animal Diets. 
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McColl (Frank W. Horner, Limited, 
Montreal) discussed the motor agita- 
tion induced by morphine in cats and 
the use of this response for screen- 
ing potential psychopha:rmacological 
agents. 

J. C. Burke and A. G. Ebert 
(Squibb Institute for Medical Re- 
search) described the pharmacology 
and clinical effects of fluphenazine 
enanthate, a potent ataractic com- 
pound. S. Schreiber (New York Uni- 
versity) presented data which indi- 
cated that minute doses of ouabain 
inhibited exchange diffusion resulting 
in potassium loss in ventral slices from 
guinea pigs without interfering with 
active transport. M. Oratz (New York 
University) discussed the effects of 
exogenous gamma globulin on albumin 
synthesis in rabbits. F. Sunahara, T. 
Bogri, and C. Chappel (Ayerst Re- 
search Laboratories, Montreal) dealt 
with the hypotensive activity of a fatty 
acid fraction isolated from the renal 
medulla of rabbits. A. A. Hakim (Ar- 
mour Pharmaceutical Company) pre- 
sented data indicating that human 
plasminogen and fibrinogen are possi- 
ble inhibitors of the esterase of chymo- 
trypsin and trypsin. 

Hans Selye (University of Mont- 
real) presented Section Np's distin- 
guished lecture entitled "Calciphy- 
laxis," and through the use of a large 
number of slides demonstrated the 
marked calcification induced in experi- 
mental animals, previously sensitized 
with vitamin Do. 

The final session was a symposium 
on drugs and genetics. T. H. Ingalls 
(School of Medicine, University of 
Pennsylvania) discussed the facial and 
head deformities in newborn sheep. 
Such deformities are apparently in- 
duced by the eating of Veratrum cali- 
fornicum by the ewes. The deformities 
included cyclopia, cerocephaly, and 
mongolism. Werner Kalow (School of 
Medicine, University of Toronto) pre- 
sented a paper on pharmacogenetics 
and emphasized the glucose 6-dehydro- 
genase deficiency induced by certain 
drugs. Roger Larose (University of 
Montreal) reported on Canadian food 
and drug laws and regulations. 

The officers and representatives of 
the sponsoring societies met to elect 
new officers and to formulate the pro- 
gram for next year's meeting in Berke- 
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GET MONOCHROMATIC LIGHT AT ANY WAVELENGTH 
FROM UV THROUGH IR WITH MONOCHROMATORS 
BY BAUSCH & LOMB... YOUR ONLY SOURCE FOR 
A COMPLETE LINE OFFERING A WIDE VARIETY OF 

GRATINGS AND LIGHT SOURCES* 
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Xenon, Deuterium, High Pressure 
and Super Pressure Mercury and 
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Four Aces! 
Super-Mixers that are 

winners in any lab! 

The finest mixers anyone could 
ask for. Smooth, fast, efficient 

... always ready for action. 

They love it... and so 
will you. You'll find one just 

right to fit your need... 
most labs use several! 

New MICRO-MIXER 
Starts instantly... stops 
automatically! Exclusive 

Redi-Touch switch, that's why! 
For micro tubes, vials and other 

small volume solutions. 
Provides smooth mixing which 

you can vary by the angle and 
pressure you apply when 

holding the tube on the head. 
Cat. No. 1298 ...........$39.50 

Improved SUPER-MIXER 
Exclusive, variable mixing control 

. . from mild to moderate or 
violent mixing. Continuous 
or intermittent action with 

Touch-Plate switch. Stirs, agitates, 
mixes in seconds. The easiest, 

smoothest operating mixer 
you ever saw. Handles tubes, 

flasks and other containers. 
Cat. No. 1290 ........... $59.50 

New SUPER-MIXER 
with test tube clamp 

We've addled a adjustable support 
rod and Alumaloy clamp to the 
standard Super-Mixer. Makes a 

popular product better than 
ever. Permits you to mix test 

tube solutions for extended 
periods without attention. 

Smooth variable mixing control 
and exclusive "Squaroid" 

mixing head. 
Cat. No. 1292 .........$79.50 

New DUAL SUPER-MIXER 
Two, independent motors . .. two, 

stepless mixing controls ... 
two, exclusive Tri-Grip "45" 

Alumaloy clamps. Mixes test tube 
solutions for prolonged 

periods with reproducible speeds. 
Handles 2 different mixing 

speeds simultaneously! 
Cat. No. 1295 .............$149.50 

Write for Bulletins and name 

of nearest dealer 
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ception, and dinner were sponsored by 
E. R. Squibb and Sons, Wyeth Labo- 
ratories, and McKesson and Robbins, 
respectively. 

JOSEPH P. BUCKLEY, Secretary 

Agriculture (O) 
The program of Section O was a 

symposium on pest control by chemi- 
cal, biological, genetic, and physical 
means. The total attendance at the 
six half-day sessions (27-30 Decem- 
ber 1964) was approximately 600. The 
discussion periods for each session 
were fully utilized to develop related 
aspects of the subjects presented. The 
exchange of information and concepts 
between the various contributing dis- 
ciplines proved to be one of the im- 
portant benefits of the symposium. For 
details of this program, see page 916. 

The theme for the 1965 symposium 
to be held at Berkeley is Agricultural 
Climatology. The 1965 chairman of 
Section O is R. H. Shaw (Iowa State 
University). Shaw will develop an inter- 
disciplinary program on this theme. 
E. F. Knipling, retiring chairman, was 
elected to a 4-year term as committee- 
man-at-large for Section 0. 

E. F. KNIPLING, Chairman 
H. B. SPRAGUE, Secretary 

Education (Q) 
The Education of Culturally Disad- 

vantaged Children was the topic of a 
joint session of the Education Section 
(Q) and the American Educational Re- 
search Association (30 December 1964). 
John Brewer, (Miller Elementary 
School, Pittsburgh, Pennsylvania) out- 
lined a range of problems in connec- 
tion with the education of culturally 
disadvantaged children. He stressed the 
fact that communication with such 
children is often difficult, and that 
misunderstandings often arise on the 
part of both children and teachers be- 
cause words are misunderstood. A child 
says he will bring a "stick" to school. 
The teacher may not realize that the 
child is talking about a pencil. 

Robert E. Rockwell (Quincy Youth 
Development Board, Quincy, Illinois) 
described a special program to intro- 
duce children from culturally disad- 
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Robert E. Rockwell (Quincy Youth 
Development Board, Quincy, Illinois) 
described a special program to intro- 
duce children from culturally disad- 
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not otherwise ordinarily have. He par- 
ticularly emphasized the value of field 
trips in the community. 
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prescription c 

blending 
of compatible 2- and 3-gas mixtures 
* Precise mixtures for research, 
educational and commercial applica- 
tions * Unmatched purity assured by 
more than 50 years' experience in 
manufacture of high-purity gases B 
Available in all standard cylinder sizes 
* Contents accurate to plus or minus 
1/2 of 1% * One source for gases 
as well as regulators, valves and 
flowmeters * Prompt, dependable 
deliveries on all orders ] Ask for 
Catalog 2453. Write Dept. SC. Ohio 
Chemical (a division of Air Reduction 
Company, Inc.), Madison, Wis. 53703. 
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Savant Instruments, 
221 PARK AVENUE / HICKSVILLE, L, I., NEW YORK 

DISPOSABLE CGIES 
WNOW AT NEW LOW PRICES!I 
RIGID-Needs no Supports of Any Kind 

Here's the best buy in disposable cages on the market! Increased sales 
make new low prices possible. Clear polystyrene units are com- 
pletely disposable-can be incinerated with 1-2% residue. Ideal size 
(11W/2 x 7/2" x 5") based on ILAR standards for housing mice. 
Now priced so low that they make costly and time consuming wash- 
ing and sterilizing obsolete and uneconomical. 

Quantity No. Pieces Price 
1 Case 48 pcs. 14.87 (.31 ea.) 

10 Cases 480 pcs. 14.09 (.29 ea.) 
25 Cases 1200 pcs. 13.30 (.27+ ea.) 
50 Cases 2400 pcs. 12.52 (.26 ea.) 

100 Cases 4800 pcs. 11.74 (.24+ ea.) 
Note: Contract prices available on quantities over 5000 pieces. 

Sample Kit available (10 disposable cages and 5 #22-D 
Lids) at $17.25 per case. 

Contact your Econo-Cage distributor for our complete line of cages 
with matching lids-or send for new catalog. 
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Disposable 
Econo-Cage 421, 

shown with #22-D* low-cost 
wire mesh lid with deep-drawn food hopper. 

*Reg. U.S. Pat. Off. 3002492. 

lelclolnlol ECONO-LAB division 
I- l alb MARYLAND PLASTICS, INC. 

9 E. 37th St., N.Y., N.Y. 10016 
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BEL-ART 

polypropylene 

transfer 

PIPETTES 

Unbreakable? 

Yes .* . 

Drop them ... Step on 
them .,. they'll never 
break and will last and last. 

Autoclavable? 

Yes . * 

Heat resistant poly- 
propylene can be 
autoclaved repeatedly. 

Acid resistant? 

Yes . . 

Even hydrofluoric acid 
will not affect these 
pipettes. They are 
completely impervious to 
most acids and caustics. 

These polypropylene trans- 
fer pipettes are individually 
calibrated in permanent black 
with a single mark at point of 
designated volume. Tips have 
uniform taper and identical tip 
openings in every size. Heat 
resistant polypropylene cre- 
ates flat meniscus and makes 
cleaning easy. 

Available in four sizes . . . 
25 ml, 50 ml, 75 ml, 100 ml. 

See your nearest 

laboratory supply dealer. 

Listed in our 
64 page catalog. 

Write Dept. E-2 
for your FREE copy. 

BEL-ART PRODUCTS 
PEQUANNOCK, N. J., 07440 

OXbow 4-0500 

Genetics 
Second Edition 
By ROBERT C. KING, Northwestern Uni- 
versity 
To cover the sweeping advances in ge- 
netics, many changes have been made in 
this popular introductory textbook. Addi- 
tions include extensive new material on 
human cytogenetics, the mechanism of 
gene action, DNA, the Lyon hypothesis, 
and the genetics of mimicry. Thirty illus- 
trations have been added, and the number 
of study questions has been increased to 
216, with all answers included in the text. 
April 1965 480 pp.; 159 illus.; 34 tables 

$8.50 

Introduction to 
Modern Chemistry 
By MICHAEL J. S. DEWAR, University of 
Texas 
This general outline of the principles of 
modern chemistry is intended for the stu- 
dent who has some basic knowledge of 
chemistry and physics but is unfamiliar 
with modern chemical theory. The book 
will give him an overall view of the sub- 
ject and instruction in inorganic and or- 
ganic chemistry right from the start, in 
terms of modern orbital theory and the 
transition state approach to reactivity. 
March 1965 224 pp. paperbound $2.95 

Vertebrates: 
Their Structure and Life 
By W. B. YAPP, University of Birmingham 

Vertebrate zoology is clearly and carefully 
explained in this introductory textbook 
in comparative anatomy, and much recent 
experimental work is covered. The first 
seven chapters consider the vertebrate 
classes; organ systems are analyzed and 
compared in the last fourteen chapters. 
April 1965 approx. 448 pp.; 192 line draw- 
ings; 8 color plates prob. $6.50 

The Second Law 
An Introduction to Classical and 
Statistical Thermodynamics 
By HENRY A. BENT, University of Minne- 
sota 
This entirely new pedagogical treatment of 
thermodynamics requires no prior knowl- 
edge of calculus, except in a small portion 
of the text, and quickly gives the beginner 
an understanding of the Second Law. It 
contains many specific examples and prob- 
lems, with solutions given in detail, and 
describes new scientific findings. The topics 
include elementary statistical mechanics, 
quantum mechanics, acid-base theory, and 
electrochemistry. 
April 1965 450 pp.; 70 line drawings 

prob. $6.00 

Oxford University Press 
417 Fifth Avenue 
New York, 10016 

There is no need to bolt down the 
base of the Welch "Duo-Seal" 
No. 1402B. Like all Welch Vacuum 
Pumps, just set it on a firm, flat 
surface and plug it in. It is ex- 
tremely quiet and so vibration- 
free that it will "stay-put". 

IMPORTANT FEATURES! 

Q Low ultimate pressure- 
1 x 10-4 mm Hg (torr) 

fa High pumping speed- 
140 liters/minute 

[] Vented exhaust-eliminates 
condensable vapors and need 
for oil filters or separators 

] Quiet, vibr; 

] Compact. r 
19W" x 11? 

-j Air-cooled 

[ Long life.. 
... low mai 

, Belt guard 

ation-free operation 

rugged design - 
"x 15?" high 

.trouble-free operation 
ntenance 

(optional) 

The Welch line of vacuum pumps cover 
a complete range of capacities from 
21 to 8,400 liters per minute and ulti- 
mates from 2 x 10-2 mm Hg (torr) down 
to I x 10-9 mm Hg (torr) or better. 

SEND FOR THE NEW, 
' 

CONDENSED "DUO- X 
SEAL" CATALOG 
TODAY! 
It contains photos, 
descriptions, per- s 
formance curves 
dimensions and ;:' _ 
prices of all pumps. 

SINCE 
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foremost manufacturers of scientific equipment 
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Foundation for Child and Youth Wel- 
fare, Jerusalem, Israel) reported on 'a 
10-year program for Oriental Jews in 
which special school programs resulted 
in intellectual performance on a par 
with Jews from European backgrounds. 
Smilansky made the point that it was 
easier to make dramatic gains if the 
children began special programs while 
quite young, but that improvements in 
intellectual performance were possible 
for culturally disadvantaged children at 
any age. 

Edmund W. Gordon (Yeshiva Uni- 
versity) warned about possible band- 
wagon effects of current interest in the 
education of culturally disadvantaged 
children. Some programs may be initi- 
ated in haste and serve over a 10-year 
period to limit the effectiveness of the 
total effort. 

Philip Morrison (Cornell Univer- 
sity) commented on the papers. His 
remarks covered a range of topics and 
included a hope for greater flexibility 
in teaching approaches for the cul- 
turally disadvantaged than is ordinari- 
ly found in schools. He also made a 
strong plea for a more indirect view 
of educational objectives. That is, per- 
haps the teaching of reading is not 
primary-but a means toward some 
other end. He also commented about 
the use of standardized tests that were 
statistically normalized with popu- 
lations quite different from those found 
in schools attended by children from 
culturally disadvantaged areas. 

Contributed Papers (27 December 
1964). R. Halliburton, Jr. (Northeast- 
ern State College, Tahlequah, Okla- 
homa) presented a very carefully docu- 
mented picture of the anti-evolution 
movement from a historian's point of 
view. The relationship between the so- 
cial movement and the scientific devel- 
opments in genetics and other areas was 
not included. 

Leo Gross and Norman Molomut 
presented some exciting descriptions of 
preparation of new materials for high 
school biology projects. They also de- 
scribed a technique of involving teach- 
er-student teams with the result that 
the students continually prod the teach- 
er into further study. Many unique 
ideas which were presented seemed 
worthy of further investigation into 
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curriculum development by biology 
teachers. 

Gloria Wolinsky described the ad- 
vantages of science instruction as ma- 
terials stimulating the severely handi- 
capped child to grasp his environment 
and provide the motivation for in- 
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Whether you are lazy or not, you will enjoy saving up to two 
hours daily conducting electrophoresis research. Using the 
EC 470 Apparatus, here is how it is done: 
1. Cell locks itself together-no further manipulation 
2. Pour in silngle gel solution-no further manipulation 
3. Apply samples directly-no further manipulation 

After running for one hour, remove gel slab. 

4. Stain together, destain together, and evaluate together. 
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can be recovered 
from high-resolution 
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by elution-convection 
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The protein components are 
all simultaneously eluted 
from the gel pattern 
and are simultaneously 
concentrated to recover 
the proteins in 
the original undiluted 
concentration. 
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IAE PACEg 
Model KP15 

-- PRESSURE . 

TRANSDUCER 
KIT 

features 

RANGES OF 

?1, ?5, ?25, ?100 
and ?500 psi, Gage 
or Differential 

* Provides multirange capability 
with interchangeable diaphragms.. 
cuts inventory costs. 

* 1% Reading Accuracy, 1 -500 psi. 
* Accepts corrosive liquids and gases, 

both sides. 
* Withstands Overpressure of 200 psi or 

200% of range, whichever is greater... 
2,000 psi max. line pressure. 

Write for complete PACE catalog. 
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TIME SCOPE LABELS 

Identify glass slides in an instant 
'with Time Scope Labels. Permanent 
self-sticking adhesive labels meet all 
legal requirements . . . eliminate un- 
sanitary licking. Available in Stand- 
ard or Tissue high thickness, Time 
Scope Labels measure 7,/" x 7/8". In 
plain white or imprinted with labora- 
tory name, Time Scope Labels can be 
pre-numbered if desired. Plain white 
end labels %/" x 7/" also in Standard 
or Tissue high thickness. Pencil, 

'pen, grease marker - all write per- 
fectly on Time Scope Labels. In 
easy-to-use dispenser or sheet form. 

See your laboratory or hospital 
supplier for service. 
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creased development of the child's ca- 
pacity to read, to manipulate, and to 
communicate. 

Laurence E. Vredevoe (University of 
California, Los Angeles) summarized a 
long-term study of the effects of segre- 
gation upon school discipline. He con- 
cludes that other efforts, such as teacher 
competence and the atmosphere within 
the school, are of far greater impor- 
tance in maintaining school discipline. 

W. H. Lucow (Dominion Bureau of 
Statistics, Ottawa) presented an extreme- 
ly scholarly and clear discussion of the 
comparative education of Canadian 
provincial schools. A report on educa- 
tional planning in Canada is available 
from Roger Duhamel, Queens Printer 
and Controller of Stationery, Ottawa. 
M. M. Chambers (Indiana University) 
gave a very well documented discussion 
of the state support of higher educa- 
tion in the U.S. State support has in- 
creased greatly during the last 5 years 
and projections indicate that it will 
increase considerably in the future. 
However, a variety of factors must be 
considered in comparisons of state 
support. 

An initial report of the Single Con- 
cept Film Project, designed to identify, 
catalog, and provide for retrieval of 
single concept film clips from educa- 
tional films currently on the market, 
was described by Julian R. Brandou 
(Michigan State University). The vice- 

presidential address, "Economic return 
from and to education," was delivered 
by Herbert S. Conrad (U.S. Office of 
Education). 

FREDERIC B. DUTTON, Secretary 

American Nature Study Society (Q3) 

The investigative approach to nat- 
ural science, or nature study as Bailey 
described it 60 years ago, is receiving 
increasing attention both at the local 
school level and in national programs 
-the AAAS Process Approach, the 
Illinois Project, and the Elementary 
Science Study. However, in Mon- 
treal, which may typify much of Can- 
ada's public educational organization, 
there is little if any real elementary sci- 
ence in the curriculum. At the sec- 

ondary level science instruction is still 
formal in nature, but is beginning to 
be modified by an increasing aware- 
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aspect of science learning. 

Typical of the process of inquiry 
that is increasing in popularity in the 
United States is an independent study 
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Dissymmetries 
Although the standard models of Brice-Phoenix Light Scatter- 

ing Photometers usually can be utilized in many diversified 
applications without any modifications or additions, these could 
become necessary for some specialized purposes. A rather 
large number of such modifications have been described in the 
literature, concerning mostly the construction of light scattering 
cells of various shapes and of special requirements, and with 
their temperature control. We think it might be of general 
interest to have the pertinent references collected and systema- 
tized in one place in order to demonstrate the easy adaptability 
and flexibility of Brice-Phoenix photometers. 

TEMPERATURE CONTROL 

High-temperature thermostats for measurements on poly- 
ethylene and polypropylene solutions were described by several 
authors. In addition to the double-walled cylindrical cell 
jacket designed by Trementozzi [(J. Polymer Sci., 23, 887 
(1957); 36, 113 (1959)], that is available as our Catalog No. 
CCJ-2, thermostating jackets were described by Moore [ibid., 
20, 137 (1956)] and by Kobayashi, Chitale and Frank [ibid., 
24, 156 (1957)]. Tung [ibid., 36, 287 (1959)] has controlled 
temperatures as high as 125? C by blowing heated air into the cell 
compartment and insulating the photomultiplier housing. 

Similarly, Cohen and Economou [J. Phys. Chem., 68, 2801 
(1964) ] utilized an air bath in their studies of the critical phenom- 
ena, and Gellert and Englander [Biochemistry, 2, 39 (1963)] 
introduced a stream of cold air into the chamber in order to 
keep the temperature of myosin solutions at 10-12? C. For the 
latter temperature range, Rice et al. [Arch. Biochem. Biophys., 
105, 409 (1964)] achieved control of the temperature of tropo- 
collagen solutions by circulating cold water through a copper 
coil wound about the cell. A cylindrical cell, fitted with a cap 
and circulating coils inside the cell was used for temperatures 
up to 90? by Heilweil [J. Colloid Sci., 19, 105 (1964)], who meas- 
ured the micellar weights of sodium alkylnaphthalene sulfonates 
in nonaqueous solvents. A thermoseting double-wall jacket was 
also described by Boedtker and Doty [J. Phys. Chemn., 58, 968 
(1954)]. For the critical opalescence measurements in liquid 
mixtures, where the temperature control must be within ?-0.005? 
or better, Pancirov and Brumberger [J. Am. Chem. Soc., 86, 
3562 (1964)] have constructed a constant-temperature bath 
into which the cell was immersed. 

The small 1 cm. square cells, convenient when a limited 
amount of material is available, were utilized by Epstein, Doty 
and Boyd [ibid., 78, 3306 (1956)] in a thermodynamic study of 
hapten-antibody association, and by Timasheff et al. [ibid., 
79, 782 (1957)] in an investigation of charge fluctuations in 
isoionic serum albumin solutions (these micro cells are available 
as our Catalog No. T-108 together with a special holder, Catalog 
No. H-108). The ways of thermostating such small cells for 
kinetic studies and for other temperature-sensitive reactions 
have been described by Doty and Myers [Discussions Faraday 
Soc., 13, 51 (1953)] and by Frieden [J. Biol. Chem., 237, 2396 
(1962)]. We also have developed a temperature control cell 
holder for the small 1 cm. square cell, which is available as our 
Catalog No. SC-200. 

SPECIAL PURPOSE CELLS 

In order to change the pYH in the light scattering cell con- 
tinuously while allowing constant observation, Thomas and 
Doty [J. Am. Chem. Soc., 78, 1854 (1956)] have constructed an 
arrangement for such purpose for their studies of acidic de- 
gradation of DNA. Another development is the small cylin- 
drical cell (our Catalog No. C-105) with built in sintered-glass filter and the corresponding holder as designed by Kronman and 
Timasheff [J. Polymer Sci., 40, 573 (1959)]. For studies of the 
particle size distribution in aerosols, a metal cell through which 
the aerosol continuously passed during the angular intensity 
measurements has been constructed by Matijevic, Kitani and 
Kerker [J. Colloid Sci., 19, 223 (1964)]. 

CENTRIFUGABLE CELLS 

Finally, we have to mention the adaptation made on Brice- 
Phoenix photometers in order to permit the use of centrifugable 
light scattering cells that are employed in ultracentrifugal 
ultraclarification of solutions and liquids. Originally designed 
by Danliker and Kraut [J. Am. Chem. Soc., 78, 2380 (1956)], such an arrangement was further developed by Goring et al. 
[J. Polymer Sci., 39, 9 (1959); J. Phys. Chem., 64, 1426 (1960); 
Svensk Papperstidning, 63, 524 (1960)] and applied in the 
investigation of various macromolecules from wood, 

If you feel that we could be helpful in solving your special 
requirements in light scattering instrumentation, write to 
Phoenix Precision Instrument Company, 3803 N. 5th Street, 
Philadelphia, Penna. 19140. Watch for our next DISSYM- 
METRIES article in the May 21st issue of this publication. 

19 FEBRUARY 1965 

Blackstone Raises the Power Limit ... 

Broadens the Versatility of Ultrasonics 
in the Laboratory with... 

1 A New Series of Probes Providing up to 1 Kw. 
I- output for Cell Disruption, Dispersion, Fluidization, 

Disintegration, Cleaning and Emulsification. 

Since 1960, laboratory demand for 
Blackstone Ultrasonic Probes has 
grown daily. Now, Blackstone intro. 
duces a new series of probes with 
a tremendous increase in power 
ranging from 120 to 1000 watts out- 
put. This widens the research and 
production potential in the disrup- 
tion of even such difficult cells as 
yeast and spores. 
To accomplish this there is a wide 

% variety of accessories ranging from various size tips to sealed 
X processing chambers and cups with cooling arrangements, for 

processing pathogenic and non-pathogenic organisms, by batch 
or continuous flow. 
Blackstone probes are noted for their ruggedness. The patented magneto- 
strictive transducers are practically indestructible. All accessories are 316 
stainless steel and may be autoclaved. Operation is at 20KC range and 
requires no sound shielding. 
Blackstone probes are portable, and are provided with support stands and 
clamps for operation in any position. 

If you will write to us outlining your requirements, we will be happy 
to suggest a suitable probe and accessories; our reply will include 
full details on this new BP-Series of probes. 

2 Six New Sizes of Bench-Type Heated Tank Ultrasonic Cleaners 

The new "HT" Series of 
cleaners brings a new de- 
gree of selectivity to lab- 
oratory and production 
cleaning. The right combi- 
nation of tank size, power 

output, solvent or detergent, and temperature can meet most cleaning 
needs. Both power output and temperature can be controlled (exclusive 
with Blackstone) to achieve maximum cleaning efficiency without affecting 
the part to be cleaned. 
These new cleaners include high-efficiency lead zirconate titanate trans- 
ducers, metallurgically joined to the tank for long, maintenance-free life; 
new compact, solid-state generators; power control from 0 to 100%; 
uniform cavitation; and round-corner stainless steel tanks and housings 
for easy cleaning. 
The "HT" Series is available in tank capacity to 11 gallons and generators 
to 1 Kw. output. 

Your inquiry, covering type of contaminants and size of parts to be 
cleaned, is invited; we will include complete data on the HT-Cleaner 
Series in our reply. 

3 A Low-Cost Batch or Continuous-Flow Cell Disruptor 

3~ E For routine studies involving cell 
disruption, Blackstone recommends 
the U-20. It provides temperature 

,_ ~~S_~~ ~maintenance during processing, is 
completely autoclavable and is sim- 

............. ple to operate. 
The stainless steel chamber will accept samples up to 150 ml. with a 
recommended loading of 45 to 70 ml. A 20% suspension of E. Coli 
requires 12 minute treatment to achieve 98% cell disruption. 

A great variety of conditions may be encountered in continuous cell 
disruption; a brief description of your research problem would be 
helpful to us in recommending your use of the U-20 equipment. 

+~ BLACKSTONE ULTRASONICS, INC. 
600 Howard Street * Sheffield, Pennsylvania 
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New 1965 Book 

FUNCTIONAL 

HUMAN ANATOMY 
By JAMES E. CROUCH, Ph.D., Chair- 
man, Division of Life Sciences; Professor 
of Zoology, San Diego State College, Cali- 
fornia. 
About 640 Pages, 7" x 10". Approximately 
394 Illustrations. 35 in Color. About $9.00. 
Ready March, 1965. 

To know any organism demands that 
one think of that organism in terms of its 
total life history. This book is not a mere 
recitation of gross anatomical components. 
It is, rather, a descriptive anatomy which 
seeks to give the student a wider knowl- 
edge and understanding of man's nature 
by depicting the interrelationships of the 
structures and functions of the body, its 
organs and its systems. Designed for use 
in beginning courses in human anatomy, 
it prepares students for the study of human 
physiology, physical therapy, kinesiology, 
physical education, nursing, microbiology, 
etc. An introductory chapter discusses 
man's place among living organisms and 
his unique qualities as an individual and 
as a social being. This is followed by dis- 
cussions of basic terminology, including 
units of measurement; the basis of struc- 
ture and function; and embryology. For 
the balance of the book, a systemic rather 
than regional approach is used. 

Approximately 394 illustrations, thirty- 
five of which are in color, serve as an 
excellent atlas of human anatomy at the 
elementary level. The majority have been 
drawn especially for this book. To em- 
phasize the structures of most immediate 
concern in any chapter, labels for these 
parts are in bold face type to clearly in- 
dicate their relationship to surrounding 
structures. Each diagram serves as a re- 
view of material studied previously, or as 
a preview of what is to come. Each chap- 
ter concludes with questions arranged in 
the same sequence as the text matter, and 
a glossary provides pronunciation, deriva- 
tion and meaning of terms. 

Reserve an Examination Copy Now! 
Gladly Sent to Teachers on Approval 
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carried on in a small New York State 
school where 60 pupils representing 
grades one to six observed, experi- 
mented with, and recorded behavior in 
dragonfly nymphs. In another study, 
children in Great Neck public schools 
made direct observations and measure- 
ments to study astronomical relation- 
ships. A report on nature study in 
New York City showed many oppor- 
tunities for studying biology in the ex- 
posed soil between paved areas, in the 
displays in grocery and flower shops, 
and even in the subway. 

Nature study in schools is often in- 
cidental or fragmented, but in mu- 
seums and camps it is concentrated 
and continuous. The Cape Cod Mu- 
seum and the Cold Spring Harbor 
Laboratory are typical of institutions 
offering summer nature programs at 
very modest fees. They include courses 
in seashore life, entomology, ornitholo- 
gy, and general field biology for pupils 
of elementary and high school ages. 
In Canada, the Cercles des Jeunes Ex- 
plos do laboratory work under the di- 
rection of qualified and dedicated lead- 
ers and make extensive trips in the 
Saguenay area to bring youngsters in 
direct contact with natural history. The 
Redpath Museum (McGill) in Mon- 
treal exemplifies the excellent facilities 
that should be used more for curricu- 
lar and extracurricular nature study in 
urban centers. 

Publications offer still another ave- 
nue of support for nature study. In- 
creasing in both number and quality 
are magazines such as The Curious 
Naturalist (Massachusetts Audubon), 
The Cornell Science Leaflet (Cornell 
University), and Le Jeune Scientifique 
(Canadian counterpart of AAAS), as 
well as trade books. 

The increasing pressure of a 
burgeoning population demands better 
and wider nature interpretation. To that 
end, ANSS will explore affiliation with 
other interpretive organizations. It will 
also continue to press for an honest 
investigation of nature in order to fur- 
ther its aims of creating a wholesome 
attitude toward the natural world that 
is vital to scientific study and con- 
servaion efforts. 

VERNE N. ROCKCASTLE, 
Program Chairman 
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ence teaching societies; three major 
joint symposia were scheduled. 

The symposium on Science Teach- 
ing in North America-an Historical 
View, was arranged by NABT; orga- 
nized by Myrl C. Lichtenwalter (H. G. 
Wells High School, Chicago); and 
moderated by David G. Barry (State 
University of New York, Albany). Jt 
dealt with several historical aspects of 
biological endeavor in America. Barry 
keynoted the symposium with a discus- 
sion of early American Science and 
the roots of modern biology. Stanley 
Norris (University of Alberta) con- 
sidered the evolution of biology teach- 
ing in Canada, while Rev. James F. 
Lotze (Bellarmine School of The- 
ology, Illinois) discussed the history of 
biology teaching in American Catholic 
schools. Jerry Stannard (Rutgers Uni- 
versity) concerned himself with sources 
and resources relative to the history 
of biology. 

The NABT was cosponsor of the 
symposium, What's Current in Amer- 
ican and Canadian Science Teaching. 
The American Nature Study Society 
organized this symposium and E. Lau- 
rence Palmer was chairman. The NABT 
was also cosponsor for the symposium, 
Evaluating Outcomes of Science Teach- 
ing, which was directed by J. Darrell 
Barnard. 

In the NABT session of contributed 
papers, Nancy Stees (Kenneth High 
School, Pennsylvania) discussed and 
showed movies of a special biological 
research project in her school. Pur- 
sued after school hours, this team pro- 
gram was supported by grants from 
the Southeastern Pennsylvania Heart 
Association. The project stimulated stu- 
dent interest in research and gave stu- 
dents a more intimate experience with 
biological endeavor. Mother M. Sebas- 
tian (Loretto Academy, Chicago) 
talked about the science achievements 
of culturally disadvantaged Catholic 
girl students in the Chicago area, em- 
phasizing that with direction and en- 
couragement such students can com- 
pete successfully in science fairs and 
similar science programs. An ecologi- 
cal food web demonstration by Richard 
G. Beidleman (Colorado College) em- 
ployed string links between students 
who represented different food niches 
in a community web. Biology teachers 
in different parts of the country could 
adapt such a demonstration to their 
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inative format to illustrate biochemical 
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Now in use in more than 2000 laboratories, Disc Electrophoresis offers unequalled sensitivity 
(to 0.01 microgram), speed (separation in 10-30 minutes), simplicity and reproducibility. Disc 
Electrophoresis is applicable to almost every area of protein research and clinical investigation, 
improving over separations by other methods and giving new separations never before possible 
by any technique. 
In Disc Electrophoresis, migration of sample substances through specially prepared columns 
of polyacrylamide gel produces exceptionally sharp bands of isolated fractions, "stacked" in 
disc-like zones as little as tens of microns thick. A random sample of the recent literature 
reporting uses of Disc Electrophoresis includes: 
SOURCES: Amoebae, E. coli, flu virus, micobacteria, neurospora, polio virus, ribosomes, slime 
mould, staphylococci, tubercle bacilli; algae, cats, cattle, dogs, earthworms, fish, guinea pigs, 
hamsters, horses, humans, insects, lobsters, mice, pigs, plants, quail, rabbits, rats, sea urchins, 
sheep, snails, squid; tissue extracts of aorta, brain, horny tissue, kidney, lens, muscle, pancreas, 
parotid, pituitary, skin, thymus, thyroid; fluids such as axoplasm, blood, cerebrospinal fluid, 
milk, pancreatic juice, saliva, sperm, umbilical cord serum, urine and uterine fluid. 
SUBSTANCES SEPARATED: Proteins, including C-reactive proteins, glycoproteins, mucoproteins, nucleic acids, nucleo-proteins and thyroxin-binding proteins; hemoglobins and haptoglobins; 
globulins, histones, human and bovine growth hormones, ovine follicle stimulating hormone, human chorionic gonadotropin, enterotoxins, Hageman factor, a-crystallin, collagen, diglyceride and prolactin; amylase, aminopeptidase, phosphatases; f-galactosidase, carbonic anhydrase, 
carboxypeptidase, dehydrolipamide dehydrogenase, glycogen phosphyrylase, lipase, lactic and 
malic dehydrogenase, Phosphorylase, ribonuclease, sialidase, transaminase and transpeptidase. DIAGNOSIS OF: Acute schizophrenia, cancer of the breast and lung, glomerulonephritis, liver 
pathology, lupus erythematosus, macroglobulinemia, milk allergy, myeloma, myocardial infarction, 
nephrosis, normal and abnormal pregnancy, pneumonia, primary tumor sites, rheumatic fever, sickle cell anemia, thalassemia, tuberculosis and uremic-hemolytic syndrome. 
See how you can apply the benefits of Disc Electrophoresis to your own research. Send now for 
complete information, including bibliography, without cost or obligation. Write 
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genetics concepts, pointing out that 
often the best demonstration materials 
and techniques are those developed in 
the classroom by the teacher. DNA 
organization, for example, could be 
illustrated with a magnet board and 
moveable metal molecule designators. 
Ivor Smith (Courtauld Institute of Bio- 
chemistry, London) showed a tech- 
niques film on chromatography and 
electrophoresis on paper and thin lay- 
ers, noting the particular virtue of thin- 
layer chromatography. He suggested 
that there are many simple experi- 
ments which can be carried out in the 
classroom with such techniques. Such 
techniques could also be applied to 
student research projects. 

At the NABT annual luncheon in a 
special ceremony, Helen Battle (West- 
ern Ontario) and E. Laurence Palmer 
(Cornell) were recognized with honor- 
ary membership in the organization. 
The luncheon speaker, Louis-Philippe 
Audet of the Province of Quebec, dis- 
cussed the problems inherent in the 
bilingual Quebec educational system 
and the new reforms, particularly in the 
fields of mathematics and science, that 
are planned to ameliorate some of these 
problems. At the completion of the 
luncheon meeting, retiring president 
Ted F. Andrews turned the gravel over 
to Leland S. McClung, president for 
1965. 

At the Montreal AAAS meetings, 
the science teaching societies held a 
well attended joint mixer, sponsored by 
Welch Scientific Company. An open 
house at McGill University's Redpath 
Museum was arranged by ANSS and 
sponsored by the Museum and by 
Ward's Natural Science Establishment. 

RICHARD G. BEIDLEMAN, 
Program Chairman 

National Science Teachers 

Association (Q8) 

The National Science Teachers As- 
sociation arranged three meetings at 
the AAAS convention in Montreal. 
One, a symposium on evaluating out- 
comes of science teaching (29 Decem- 
ber 1964), was held jointly with the 
American Nature Study Society, the 
Central Association of Science and 
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The Flight 
of Thunderbolts 
Second Edition 
By SIR BASIL SCHONLAND. Starting with an 
account of the thunder magic of primitive 
peoples, the author goes on to give the 
history of lightning damage to buildings 
and ships before the invention of the 
lightning rod. He then describes Franklin's 
experiments and their sequel. The second 
edition contains extensive revisions made 
in the light of recent scientific research. 
The new edition includes further informa- 
tion about protection of buildings and 
power lines against lightning and examines 
whistler atmospherics and artificial rain- 
making. 6 halftones, 34 text-figlures. $4.80 

The Genera of 
Flowering Plants 
Vollume I: A ngiospermLs, Dicotyledons 
By JOHN HUTCHINSON. This is the first 
of eleven volumes that are planned as a 
modern descriptive key to all the genera 
of flowering plants. It is intended for the 
botanist and uses scientific names and con- 
cise scientific terminology and references 
that will not be useful to the amateur 
gardener or nature enthusiast. Families 
described in this volume starting with 
Magnoliaceae and ending with Fabaceae 
fall in the following seven orders: Mag- 
noliales, Annonales, Laurales, Dilleniales, 
Coriariales, Rosales, Leguminales. Num- 
bers of species within each genus are given 
and a type genus is named. $20.20 

Dynamics in Metazoan 
Evolution 
The Origin of the Coelom and Segments 
By R. B. CLARK, University of Bristol. IThis 
book offers a fresh approach to the old 
problems of the evolution of advanced 
types of animal structure, including the 
development of a coelom and other sec- 
ondary body cavities, and various kinds 
of segmentation. The principles of com- 
parative morphology which relate to such 
major trends in metazoan phylogeny are 
analyzed, and the dynamic and mechanical 
attributes of animals at different levels of 
structural complexity are discussed in de- 
tail. 123 figures, 16 plates. $7.70 

Experimental 
Cartography: 
Report on the Oxford Symiposium 
October 1963 
Edited by the Cartographic Department of 
the Clarendon Press, Oxford. This report 
presents the abridged proceedings of a re- 
cent Oxford Symposium on Experimental 
Cartography, which brought together 51 
specialists in science, economics, history, 
geography and cartography. The focus is 
on broad implications rather than techni- 
cal production details. Topics covered are 
industry, geology, demographic distribu- 
tion, climate, transport, vegetation, flora 
and fauna, history and archaeology, hy- 
drography and oceanography. $4.00 

Oxford University Press 
New York 
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the importance of stating objectives 
in behavioral terms in order to develop 
an inquiry-centered science program. 
Members of several of the experimen- 
tal teaching programs discussed. the 

techniques that are being used in 

evaluating these programs. They stressed 
the importance of new evaluation tech- 

niques, pointing out that the results of 
existing standardized achievement tests 

present a one-sided view of the out- 
comes of the learning process. 

The panel presenting the sympo- 
sium on planning a unified science pro- 
gram (27 December 1964), discussed 
the new NSTA publication, Theory 
Into Action in Science Curriculum De- 
velopment. One scientist presented a 
detailed criticism of the conceptual 
schemes that appear in the publica- 
tion. Others pointed out the impor- 
tance of using a set of basic con- 

ceptual schemes in developing a sci- 
ence curriculum and stressed the need 
for an overall approach to curriculum 

development, as opposed to the pres- 
ent practice of piecemeal development. 

The speakers in the symposium on 

preparing for science in the elementary 
school classroom (28 December 1964) 
pointed out existing inadequacies in 
the science courses in present teacher 
education programs. An elementary 
principal described the science in- 
service education for the teachers in 
his school system, demonstrating some 
of the equipment being used in the 
inservice program and in the elemen- 

tary classrooms in his system. A col- 

lege science teacher described the 

laboratory-centered courses being de- 

veloped at one large university that 

attempted to use scientific techniques 
in the educational process. 

The panel emphasized the need for 

breaking away from traditional pat- 
terns of "cookbook" laboratory exer- 
cises and nonlaboratory "science" 

courses, and in their places substituting 
carefully organized laboratory work in 
which students participate in planning 
and carrying out laboratory projects de- 

signed to find answers to real oues- 
tions. It was emphasized that practices 
and techniques used in traditional 
courses are inadequate and do not 

provide the student an understanding 
of what science really is. At the pres- 
ent time, most teachers, after leaving 
college, must take inservice courses 
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teachers an adequate preparation for 
teaching science. 

ALBERT F. EIss, Program Arranger 

Information and 
Communication (T) 

Current Issues in Communication of 
Science: I. Editor-Scientist Panel. The 
Scientific Paper: Can It Survive? was 
the subject of an informal panel dis- 
cussion which opened Section T's pro- 
gram on 27 December 1964. Modeled 
on a format similar to that employed 
in television's "Open End," the pro- 
gram afforded the opportunity for re- 
search scientists to explore with edi- 
tors the pros and cons of present prac- 
tices in communication of scientific re- 
search. 

Robert Anderson (Robert Anderson 
Associates, Ltd.; consultant on Mass 
Media to the National Research Coun- 
cil of Canada) served as moderator 
for the session. In opening the dis- 
cussion, Anderson brought out a num- 
ber of the questions currently asked 
about the scientific paper: Why do sci- 
entists write papers? How many papers 
are published more than once? How 
valid is the "publish or perish" prin- 
ciple as a basis for advancement to- 
day? What is the purpose of publish- 
ing papers? Who reads them? What 
part do publications play in the "grant 
game?" How much resistance is pres- 
ent among scientists to use of machines? 
Do journals refuse enough manu- 
scripts? How about the quality of writ- 
ing? Is the scientific paper an effective 
vehicle for communicating science to- 
day? Should there be a daily news- 
paper of science? Should there be a 
science section in the newspapers? 
Each panelist was then asked to pre- 
sent a brief opening statement of his 
views on the subject. Frank discus- 
sion among the panelists was the next 
feature of the program. Finally, audi- 
ence participation was invited. 

For the most part the panelists de- 
fended the scientific paper while also 
noting its weaknesses and faults. 
Panelists and audience were agreed 
that the scientific paper in nearly its 
present form is probably here to stay. 
Despite certain regrettable abuses of 
the privilege of publishing, scientists 
need to crystallize their ideas in writ- 
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ing, present their results in detail, and 
have them judged by editors, review- 
ers, and their specialist colleagues. The 
resulting literature serves also as the 
record of progress of science, open to 
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the scrutiny of coming generations of 
scientists. It was also agreed that too 

many papers are published. 
Panel members included: Philip H. 

Abelson (editor, Science), Pierre 
Dansereau (The New York Botanical 
Garden), Belver C. Griffith (Ameri- 
can Psychological Association), A. Q. 
Mowbray (editor, Materials Research 
and Standards, American Society for 

Testing and Materials), and Charles 
G. Overberger (Polytechnic Institute of 

Brooklyn). (Peter Gray, University of 

Pittsburgh, at the last moment was un- 
able to attend because of an accident.) 

Science and the Public Mind-Past 
and Present was the subject of a 
AAAS interdisciplinary symposium 
(jointly sponsored by Sections T and 

L) on 28 December 1964. The session 
was chaired by William C. Steere 
(The New York Botanical Garden). 
In his introduction, Steere stressed 
the necessity in today's world for con- 

veying to the nonscientist something 
of the substance, philosophy, and 
methods of the scientist. Leonard M. 
Marsak (Rice University) dwelt upon 
the philosophy and approach of early 
popularizers of science, particularly 
Cyrano de Bergerac, Fontenelle, and 
Condorcet. Curtis A. Williams, Jr. 

(The Rockefeller Institute) presented 
the views, organized efforts, and some 
of the problems of the scientists them- 
selves in communicating results of 
their own research and that of others. 
Part of the scientist's effort must go 
toward countering certain misconcep- 
tions about science and scientists that 
have caused problems. Robert Ander- 
son, producer of psychiatric films used 
in teaching as well as for viewing by 
the public, explained how the public's 
accurate knowledge in a scientific field 
can affect its progress. Psychiatry had 
been for the most part a closed com- 

munity until mental illness and health 
could be frankly portrayed to the pub- 
lic, as was done, for example, in "The 
Snake Pit." Victor Cohn (Minne- 
apolis Tribune) stressed the impor- 
tance of the science writer's role in 

reporting science news accurately and 

coherently. The job of reporting sci- 
ence news falls mainly to the science 
writer because other media, for exam- 

ple television, have not yet assumed 
their full share of the responsibility. 
Cohn traced the development of sci- 
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event, the latest being the launching 
of Sputnik. He commented, also, on 
the science writer's need for more help 
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For the chemist, 
physicist, biologist, 
and the philosopher.. 

NUCLEAR PROPERTIES 
OF THE HEAVY 
ELEMENTS, 
VOL. I, II, III. 
A three volume set by Earl K. 
Hyde, Isadore Perlman, and Glenn 
T. Seaborg, all of the University of 
California, Berkeley. No book in 
print provides the tletail or com- 
pleteness approaching these vol- 
umes. A detailed and authoritative 
account of the properties of the ele- 
ments from lead to lawrencium is 
presented here by three distin- 
guished scientists who have them- 
selves contributed many of the 
original research findings to this 
field. These volumes contain the 
only modern accolunt of the natural 
radioactivities as well as an exten- 
sive (lescription of the 11 synthetic 
elements beyond uranium. VOL. I: 
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1964, 519 pp., $18.00; Special three 
volume set price--$49.50 

RADIOTRACER 
METHODOLOGY IN 
BIOLOGICAL SCIENCE 

by C. H. Wang and David L. Wil- 
lis, both of Oregon State University. 
This new book is designed to pro- 
vide the bliologist with a funda- 
mental backgrotund in the use of 
radiotracers as a research tool. The 
scope includ(es a brief discussion of 
basic principles of nuclear physics 
and radiochemistry; the nature and 
operation of the various instru- 
ments used in radioactivity detec- 
tion and measurement; concepts ex- 
perimental design; and considera- 
tions in interpreting experimental 
findings. January 1965, 400 pp., 
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versity of Pittsburgh. The second 
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Pittsburgh Series in Philosophy of 
Science. Contributors include: Nor- 
man R. Hanson, Yale University; 
Brian Ellis, University of Mel- 
l)ourne; Hilary Putnam, Massa- 
chusetts Institute of Technology; 
David Hawkins, University of Col- 

orado; Philip Morrison, Cornell 
University; Paul K. Feyerabend, 
University of California, Berkeley; 
and Nicholas Rescher, University of 
Pittsburgh. January 1965, 287 pp., 
$8.75 

for approval copies, write: Box 903 
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of Kuby, Noda, and Lardy, J. Biol. Chem., 209, 191 (1954). 

A soluble preparation having a minimum activity of 35 units per 
milligram. For information, write: 

Worthington Biochemical Corporation 
Freehold 1, New Jersey 
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FRYV IUNSUAAI A TI/F 

Boring a 2-inch hole in a casting is an unusual task for a lathe. In 
this example, the job might strain an ordinary drill press, and it 
might pose a problem with some of the lighter styles of milling ma- 
chines. But here the bore is cut accurately and quickly on a new Maxi- 
mat, the most modern lathe in the world. This machine actually has 
two beds ... one horizontal, and the other arranged perfectly vertical. 
On the Vertabed travels a second headstock complete with quill feed 
. .. thus the precision built into this tool room lathe bed is used to 
locate and feed work under the Vertabed. The combination of two 
machines in one gives you the advantage of a lot of performance in 
limited space, plus some very real time and cost saving economies. 
Write today for free literature: 

AMERICAN EDELSTAAL INC. (or) CANADIAN EDELSTAAL 
Dept. B-B5, 350 Broadway 47 Granger Ave. 
New York 10013 Scarborough, 

Ontario, Canada 
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MAKE 
MOLECUOLES 

HNA 
UN/IMA? 

Even though Unimat can turn, drill, mill and saw parts so small you 
need tweezers to handle them, making a molecule, actual size, is 
quite impossible. But molecule models are made in prototype by 
Science Teaching Aids Co., of Pell Lake, Wisconsin, who are famous 
for their DNA "working molecule model". 

Paul Dziulak, biologist (in photo) says, "Our work is very unusual. 
Our biological cell models are made of metals, hard plastics, epoxies. 
Nature seldom makes anything in true round, square or flat shapes. 
That's why we use Unimat in our design shop . . . because of its 
ability to tackle so many unusual jobs in machining, cutting, polish- 
ing impossible shapes." 

Isn't it time to put Unimat to work for you too? 
A special bulletin describing the Science Teaching Aids Co. shop, 

unusual Unimat applications and latest tech literature will be sent 
free on request. 

Write toaay to 

AMERICAN EDELSTAAL INC. (or) CANADIAN EDELSTAAL 
Dept. BB-B5, 350 Broadway 47 Granger Ave. 
New York 10013 Scarborough, 

Ontario, Canada 
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The Bausch & Lomb SPECTRONIC 20 has an unequalled extended range from 
340mx to 950mi. Here's a range almost twice that of any other colorimeter 
... reason enough to put it in a class by itself. The only high quality color- 
imeter in its price range using precision gratings. It has remarkable stability 
... needle never fluctuates even under severe power changes. There's no sacri- 
fice in sensitivity.., even at the lowest wavelengths. Reproducibility... far 
better than any other. It's the easiest one to use, too. That's why it's the top 
seller-with over 30,000 in use today, throughout the world. 

The SPECTRONIC 20 may be purchased separately or as part of a complete 
Data Acquisition System... that can process 4 samples a minute! 

For further information, or a demonstration in your laboratory, write to 
Bausch & Lomb Incorporated, 77414 Bausch Street, Rochester, N. Y. 14602 

BAUSCH & LOMB 
1964 MASTER DESIGN AWARD WINNER-Microscopes for Science Teaching and Flexiscope 
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from the scientists themselves. He de- 
plored the enormous number of papers 
scientists are turning out, and the 
poor quality of writing that character- 
izes many of their reports. Scientists 
tend also to screen themselves from 
science writers by working through a 
middle man, a practice that reduces 
the accuracy and effectiveness of the 
science writer's reports. Science as 
news is written for the public, not for 
the scientist. Science is often dramatic 
and this part of the flavor must be 
conveyed. 

A Talk about Talk: Some Bariers 
to Comnmunication was the title of an 
address by Mel W. Thistle (National 
Research Council of Canada), at 
Section T's annual luncheon on 30 
December 1964. With the aid of a 
blackboard Thistle explained in a de- 
lightfully whimsical manner the basic 
background of people differences that 
make communication virtually impos- 
sible except on marginal basis. Added 
to these differences are the various con- 
notations and emotional charges that 
many words-even concrete nouns such 
as dog, cat, money-carry for each in- 
dividual. Then there is the interest fac- 
tor in transmitting information; every 
individual is receptive to what interests 
him most. It is extremely difficult to 
communicate ideas and thoughts to 
someone who lacks even the desire to 
be receptive. Thistle observed that "we 
need to know much more about what 
happens inside the human nervous sys- 
ten when we try to communicate. 
What resistances are there? We al- 
ready know that when people are 
filled with a strong emotion, for in- 
stance love, fear, or anger their thresh- 
old of interest for other things be- 
comes much higher. To gain their in- 
terest you have to shout, use more 
colorful language or more human ap- 
peal, 

"We can probably improve our com- 
munications by: (i) Respecting the dif- 
ferences in the other fellow's makeup, 
environment, and history by giving 
him a chance to talk back and to 
check what we mean; (ii) respecting 
his emotional level whether acute or 
chronic, and taking the time to alter 
it if necessary and if possible; and 
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check what we mean; (ii) respecting 
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it if necessary and if possible; and 
(iii) respecting any differences in 
stages of sophistication, reducing de- 
tail accordingly, and taking the trou- 
ble to find a suitable analogy for con- 
veying aims." 

Who speaks for science? was the 
topic of an address by Wallace R. Brode 
(Chairman of Section T). He is eminent- 
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AUTOMATION IN 

COLUMN 
CHROMATOGRAPHY 

with the SIGMAMOTOR PUMP 

Vernier Adjustment Insures Accuracy at Low Flows 

Various column chromatography metering operations are 
simplified by the use of a peristaltic type constant volume 
pump, such as the Sigmamotor Model T-8. A typical 
installation combines the Sigmamotor pump with solenoid 
actuated valves and timing equipment to deliver elutant 
buffers into ion exchange columns on a reproducible 
schedule. The T-8 pump is equipped with vernier for accu- 
rate flow adjustment. 

Single Sigmamotor units can be provided to handle 1, 2, 
3, or 4 simultaneous pumping operations. Double units are 
available to handle 2, 4, 6, or 8 pumping 
operations at the same 
time. Capacities 
from .005 to 250 
cc/minute are 
obtained by the 

' 

vernier adjustment. 
Complete information 
available on request. 

68 NORTH MAIN STREET * MIDDLEPORT, NEW YORK 

Multi-layer 

Interference Films 
Made in our New Rochelle high-vacuum coating laboratory 

for dichroic and achromatic beanm splitters and filters. 
High efficiency. Relatively wide band. 

MULTI-LAYER HEAT DEFLECTORS 
XUR-96. Reflects substantial portion of infrared spectrum 
while transmitting nearly all of the visible radiation. 

#6143. Colorless, non-absorbing filter. Completely removes 
the ultraviolet and reflects the infrared. 'Transmits about 90% 
from 425 to 700 nm/ reflecting longer wavelengths. Half trans- 
missionl points at 412 m/, and 725 m/. 
Cold Mirror IRT-211. To reflect visible radiation from 400 
to 700 m/, and transmit fronm 725 to 1200 m,u and longer. 

Ask for Bulletin MI-318 

.FOR LASERS AND MASERS 
Over 99% reflectivity 

#530-630 reflects 530 m/L to 660 nml 
#N-6343 reflects 610 mip, to 710 min 
#N-680 reflects 670 m/x to 750 mn/ 
#N-1064 reflects 980 lm/i to 1120 m/A 
#N-1150 reflects 1120 mla to 1220 mi 

Coatings are also available with peal reflectivity at alny 
other desired wavelength. Unaffected by immersion in liquid 
nitrogen. Canl easily be cleaned with Acetone, Alcollol, or 
normal detergents. 

Write for further information 
FISH-SCHURMAN CORPORATION 

74 Portman Road, New Rochelle, N. Y. 
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This is the only line of 
carts designed specifically 
for use in the laboratory. 
They're made of heavy steel, 
welded for extra strength. 
There are no rivets or bolts 
to work loose. All steel 
parts are chrome plated. 

Typical materials used in 
making Labconco carts are 
fiberglass, compressed as- 
bestos, and polyvinyl. These 

materials are chemically in- 
ert, easy to maintain. 

Labconco carts start as 
low as $35. For a fully- 
illustrated brochure, write 
Laboratory Construction 
Company or see your lab- 
oratory supply dealer. 

8805 Prospect 
Kansas City Missouri 

f You Want 

WINTHROP'S 

1965 PRICE LIST 

OF OVER 100 CHEMICALS 

Send Us Your Coupon Today 

Copies are not being mailed automatically. 
Our mailing list has grown like topsy, and 
we must use this means to check your pres- 
ent location and position. 

j S2195 
Winthrop Laboratories 

I Special Chemicals Dept. 
1 90 Park Avenue, New York, N.Y. 10016 

NAME--____ __.__ __ __ ___POSITION__----- -___ 

FIRM- .-__- ------_ _ ___--__-_____ _ -_______________.- 

STREET ADDRESS -..-- ----__ ----___.-__-.-___ 

CITY-- __ . __._.__.. ZONE ,- STATE -__----. 
_I _l _~ _I _I _ * -? t I r 
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ACTION 

MODEL CY3 

THERMOELECTRIC 
MICROSCOPE 

COLD STAG E 

* Range -80?C to + 80?C 
* Precise Temperature Control 

* No Compressed Gas Required 
* Integral Thermistor Sensing 

Element 
* Compact-Fast Set-Up 
* Noiseless-Single Control 

Compact controller with cooler in a 3" x 
3"x 11/2" epoxy housing. Fits standard 
microscope. Cooling provided by thermo- 
electric elements which transfer heat 
from sample to integral heat exchanger. 
Temperature sensed by bead thermistor 
fixed to sample holder. Null indication 
audible through earphones for continu- 
ous sample observation. 

Instrument permits control of crystal 
front as it moves across field of view. 
Progression of front can be slowed, halted 
or reversed. Melting and freezing rates 
controlled. Applications include detection 
of impurities, observation of profile and 
extinction angles, refractive indices and 
birefringence estimation, etc. Write for 
complete details . . 

Industrial 
afE Instrwments. 

89 Commerce Road, Cedar Grove, New Jersey 07009 
Tel. 201-239-6200 * TWX: 201-239-4704 
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ultraviolet and visible grating 

spectrophotometer is the best buy 
whenever you want a modern, 

high-precision and highly versatile 

spectrophotometer system, featur- 

ing extremely high purity of radi- 

ation, operator convenience and 

highest quality of manufacture. 

Available through leading labora- 

tory equipment dealers or the 

Instrument Division of Perkin-Elmer 

Corporation, 723 Main Ave- 

nue, Norwalk, Connecticut. 

PERKIN-ELMER 

* Chemically Inert * Highly Flex- 
ible I Standard Diameters Avail- 
able: 1/64" to 4" U Custom Sizes 
& Colors Quoted Upon Request 
* Consistent Properties . . from 
Laboratory Experiments to Full 
Scale Production I Nationally 
Distributed 

Q (cAte AJpO)ow.. 
Excelon Tubing Brochure with E Chem- 
ical Resistance Chart O Physical Pro- 
perties Chart [E Pressure Chart E Sizes 
Available E Prices Q[ 
Samples E Name of 
Nearest Distributor 

THERMOPLASTIC 
PROCESSES, INC. 
VALLEY ROAD ? STIRLING, N. J. 

(201) Mlllington 7-1000 * (607) COrtland 7-6220 
TWX - 201-647-4390 
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ly qualified to discuss this subject be- 
cause of his scientific careers, his varied 

experiences in government service, and 
his former presidency of the American 
Association for the Advancement of Sci- 
ence. Brode illustrated the lack of preci- 
sion of meaning in many terms we fre- 
quently use, and dwelt at some length 
upon the numerous differences in defi- 
nitions used and accepted for "science." 
Particularly in recent years, definitions 
of the words science and scientist have 
been broadly interpreted. In large part 
this is true because more individuals 
and organizations want to be associ- 
ated with science now that science is 
a "successful operation." Administra- 
tive decisions have been based on 
this broader interpretation, specifically 
within the National Science Founda- 
tion where support, once limited to sci- 
ence in the narrower sense, is being 
extended to include areas commonly 
labeled social studies. This has come 
about gradually and perhaps because 
we lack a National Humanities Foun- 
dation. The conflict in interpretations 
of science and the matter of establish- 

ing a National Humanities Foundation 
are examples of subjects upon which we 
need a consensus of scientific opinion, 
even though it may not be unanimous. 
He pointed out that in problems and 

questions in many other areas, usually 
involving one or more possible solutions, 
we need the analysis and opinion of 
the scientific community. These ques- 
tions are related to the national wel- 
fare-our emphasis on one or another 

aspect of education in the sciences, the 
matter of our distribution of effort in 
research, our methods of education in 
mathematics and sciences. On many 
such general topics, as well as those of 
technical character, there are conflict- 
ing points of view. Policies must often 
be based on decisions, and such deci- 
sions should be made with divergent 
views considered. But how can the views 
of the scientific community be present- 
ed? 

There are publications, meetings, 
and various other media for communi- 
cation available to scientists. And the 
spokesmen for science are the editors, 
science writers, abstractors, lecturers, 
almost anyone who can present the 
scientist's position and has his confi- 
dence and respect. Brode concludes, 
however, that increasing specialization, 
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opinion that will constitute the voice 
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odic 'Parliament of Science' or other 
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S IMULTANEOUS 

CONTRAST 
FLUORESCENCE 

MICROSCOPY 

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

For particulars or demonstration, write to: 

WILLIAM J. HACKER & CO., INC. 
Box 646, W. Caldwell, N.J., CA 6-8450 (Code 201) 
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forum such as the AAAS has held 
from time to time on specific subject 
areas so as to more clearly identify 
and establish the voice of science." 

PHYLLIS V. PARKINS, Secretary 

Effective Science Communication in 
Today's Research Environment. Cur- 
rent problems in science communica- 
tion were presented from several view- 
points and discussed at this session 
(30 December 1964). 

The increasingly important role 
computers can play in assisting com- 
munication among scientists was de- 
scribed by Ambros P. Speiser (IBM 
Research Laboratory Zurich; currently 
with IBM's Thomas J. Watson Re- 
search Center, Yorktown Heights, 
New York). Emphasis was placed on 
"textual data handling," that is, using 
computers to process and store natural 

languages, rather than numbers. This 
is achieved by means of information 
storage and retrieval and by the me- 
chanical translation of languages. Al- 

though computers will increase enor- 

mously the speed of research in the 

years to come, it was stressed that no 

computer will relieve scientists of the 

very task which characterizes scientific 
work, that is, to evaluate critically 
results of other peoples' research and, 
based on this understanding, create 
new knowledge. 

Factors that assure maximum effec- 
tiveness of internal and external re- 

ports and of scientific papers for pro- 
fessional journals were reviewed by 
Irving H. Jenks (Aluminium Labora- 
tories Limited, Kingston, Ontario). 
Some key ideas that assist in meeting 
the demands imposed by the research 
environment of the space age and 
other factors that constitute the funda- 
mentals of effective reporting were 

presented and discussed. 
The role of philosophy of science 

in scientific communication and in the 

popular dissemination of science was 
discussed by Arthur J. Samuels 

(Hunter College of The City University 
of New York). It was suggested that 

today only the less complex aspects of 
science have been investigated. With 

computers to handle more and more of 
the routine, noncreative work, man 
must strive to become increasingly 
more creative if he is to be truly ef- 
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computers to handle more and more of 
the routine, noncreative work, man 
must strive to become increasingly 
more creative if he is to be truly ef- 
fective in the future and put to opti- 
mum advantage the results of scien- 
tific research. 

The panel was cosponsored by 
AAAS (Section T) and the Society 

fective in the future and put to opti- 
mum advantage the results of scien- 
tific research. 

The panel was cosponsored by 
AAAS (Section T) and the Society 

L~~~~~~~~~~~~~~~~~~~ 

L A B W A S H E R?"~ 

L~~~~~~~~~~~~~~~~~~~ 

L A B W A S H E R?"~ 

AUTOMATED GLASSWARE 

WASHING AND DRYING 
BRINGS YOU NEW 
CONVENIENCE and 

EFFICIENCY 

AUTOMATED GLASSWARE 

WASHING AND DRYING 
BRINGS YOU NEW 
CONVENIENCE and 

EFFICIENCY 

* New model with many added 
features. 

* Easier to load and unload. 
* Stand-by racks for pre-loading. 
* Save up to 50% of glassware 

breakage. 
* Low operating & maintenance 

costs. 
* Authorized servicemen in your 

area. 

Check your glassware washing prob- 
lems against in-the-field "Usage Re- 
ports". Request Bulletin No. 154. 

* New model with many added 
features. 

* Easier to load and unload. 
* Stand-by racks for pre-loading. 
* Save up to 50% of glassware 

breakage. 
* Low operating & maintenance 

costs. 
* Authorized servicemen in your 

area. 

Check your glassware washing prob- 
lems against in-the-field "Usage Re- 
ports". Request Bulletin No. 154. 

THE _ 

c CHE MI CAL . 

] XIJ B ]B ]E ]Et 
CO. 

THE _ 

c CHE MI CAL . 

] XIJ B ]B ]E ]Et 
CO. 

2310 Superior Ave. 
Cleveland 14, Ohio A-4518 

SCIENCE, VOL. 147 

2310 Superior Ave. 
Cleveland 14, Ohio A-4518 

SCIENCE, VOL. 147 
I I 

I 
i 
i 
I 
i 
i 



of Technical Writers and Publishers. 
Gunther Marx (IIT Research Insti- 
tute, Chicago) arranged for the ses- 
sion and presided at the meeting. 

GUNTHER MARX, Program Chairman 

Statistics (U) 

The Section U meeting at the 1964 
Montreal meetings were fewer than 
usual but much better attended than 
the sessions at the previous annual 

meetings. 
In his vice-presidential address, 

Churchill Eisenhart (National Bu- 
reau of Standards) described the evo- 
lution of the arithmetic mean from a 
number of superficially similar but 

fundamentally different uses that date 
back to antiquity. He described uses 
found in Wesetrn Europe in the 16th 

century in manuals on assaying ores 
and coins by cuppelation and in studies 
of the variations in the magnetic com- 

pass. The use of the arithmetic mean 
became widespread in the 18th cen- 

tury, but today we know of many sim- 

ple and realistic laws of error for 
which the arithmetic mean, while 
"good," is certainly not "best." 

A symposium on classification tech- 

niques in medical diagnosis (27 De- 
cember 1964) covered experience with 
exact methods and computer tech- 
nology in medical diagnosis. The in- 
terpretation of continuous input, in ad- 
dition to categorical information was 
discussed. Various techniques of in- 
formation gathering in hematology 
and the uses of the data were de- 
scribed. The lack of accuracy imposed 
as a result of using incidence data 
based on a limited number of cases 
was the subject of the final paper. 

The session was arranged and 
chaired by Max Woodbury (New York 
University) for the Biomedical Infor- 
mation-Processing Organization. 

In a two-session symposium on es- 
timation of biological populations, 
descriptions of the multiple-sample, 
mark-recapture experiment applied to 
the estimation of mortality rates in 
populations of lamprey, trout, crayfish, 
and nesting birds illustrated both the 
utility and the limitations of this tech- 
nique. Criteria for assessing the valid- 
ity of such estimates were given as 
integral parts of the analyses of these 
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schooling upon "catch per unit of ef- 
fort" as an index of population density 
was explored through mathematical 
models. 

Procedures were given for estimat- 
ing classification errors as they might 
arise in assigning the individuals in a 
sample to their respective age groups. 
Other methods considered for estimat- 
ing population size included those 
based on the change in sex ratio be- 
fore and after harvest of an exploited 
species and those utilizing the extrapo- 
lation of repeated, visual, incomplete 
counts in an area to obtain an estimate 
of the total number in the area. 

This symposium was arranged by 
Douglas S. Robson (Cornell Univer- 
sity) for the Biometrics Society 
(ENAR). Chairmen were Kenneth D. 
Carlander (Iowa State University of 
Science and Technology) and Daniel 
B. DeLury (University of Toronto). 

The section was also cosponsor of 
the symposium on managing the innova- 
tive process, arranged by Burton Dean 
and Ellis Johnson (Case Institute) for 
ORSA-TIMS. 

MORRIS B. ULLMAN, Secretary 

Science in General (X) 

Science Courses for Baccalaureate 

Education Project (X4) 

The Project's session met on 30 De- 
cember 1964. V. L. Parsegian (Rens- 
selaer Polytechnic Institute) first re- 
viewed the history and status of the 
project. A panel of six members then 
presented specific questions for discus- 
sion. Kent D. Lawson (Bennington 
College) commented on and led dis- 
cussions on the objectives of the 
project, and M. Brian Bayly (Rensse- 
laer Polytechnic Institute) on the 
physical sciences content and ap- 
proach. William H. Johnson (Rens- 
selaer Polytechnic Institute) and David 
G. Barry (State University of New 
York) followed with biological as- 
pects. Edwin J. Holstein and George 
Goe (Rensselaer Polytechnic Institute) 
introduced questions from the social 
sciences and mathematics, respectively. 

Members of the Advisory Board of 
the Project, in addition to the chair- 
man, are David G. Barry, Walter H. 
Bauer (Rensselaer Polytechnic Insti- 
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University), Ronald A. H. Mueller 
(Rensselaer Polytechnic Institute), and 
Ernest Nagel (Columbia University). 

This unusual session gave reports on 
the goals and activities of a project 
which aims to develop new approaches 
to Science Courses for Baccalaureate 
Education. In the process, the meet- 
ing elicited many valuable suggestions 
from an informed and responsive audi- 
ence. The program was organized so 
that the audience could participate in 
seeking answers to specific questions 
related to goals and methods. Endowed 
by the Charles F. Kettering Founda- 
tion, the project is organized to in- 
clude participation on the part of the 
faculty members from many colleges. 
The number of colleges participating, 
in addition to Rensselaer Polytechnic 
Institute where the project is centered, 
now exceeds 60. 

The projected courses are intended 
for liberal arts programs and for 
undergraduates whose studies may lead 
to professions in law, government, 
economics, business, anthropology, 
psychology, theology, and so forth. The 
courses will contain materials selected 
from the physical sciences (such as 
astronomy, earth science, atomic, mo- 
lecular, and materials sciences), bio- 
logical sciences, and to some extent 
from the social sciences. The presenta- 
tion is intended to identify the conti- 
nuity, transitions, relationships, and es- 
sential differences among disciplines, as 
well as to emphasize the power and the 
limitations of scientific methodology. 

The objective of the courses is to 
reveal to the student the essential con- 
tent, significance, and beauty of se- 
lected portions of the physical and bio- 
logical sciences, and to emphasize the 
relationship of these sciences to the 
social sciences and to the student's 
own professional, social, and per- 
sonal interests and responsibilities. 
Tentatively, the courses will be of 
three-semester duration, probably 
taken during the junior and senior 
years. Time limitations require that 
each topic and its presentation be 
severely analyzed and selected for 
maximum effectiveness. 

Among the questions discussed were, 
to what extent can rigorous and quan- 
titative analysis be compromised, in 
favor of a qualitative view, without 
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through involvement in an experimen- 
tal situation. For some areas, a his- 
torical approach is preferable, while 
for others an intellectual process is 
often best stimulated by introduction 
through "world we live in" problems 
or personal experiences. For some stu- 
dents arithmetic and inadequate ap- 
preciation for magnitudes of phenom- 
ena often pose obstacles which may 
also be helped by meaningful experi- 
ments. The case method is often very 
good, provided that the larger con- 

ceptual interrelationships can be de- 

veloped effectively. Physical models 
may, with care, become useful for il- 
lustrating both physical and social sys- 
tems. Motivation of the student is an 
essential consideration. 

Themes, ideas, or concepts which 
can be clearly traced through more 
than one of the physical, biological, 
and social sciences, become especially 
useful, because they reveal the com- 
mon aspects of science and the fact 
that matter and energy have many 
forms. "Great ideas," current theoreti- 
cal or practical problems in interdisci- 
plinary areas, and a philosophic ap- 
proach to these problems all offer real 
values. It was felt by some that the 
common topical approach, or the sim- 
ple listing of all the topics that the 
course should cover, is the least pro- 
ductive procedure. Topics should be 
included always with sense of larger 
purpose. To what extent should "sci- 
ence" be thought of as a noun, and 
to what extent as a verb or an in- 
tellectual process? To a significant ex- 
tent science may be regarded as a 
language to give ability to read jour- 
nals such as the Scientific American, 
and to relate science to political and 
social issues, without necessarily in- 
cluding ability to write on scientific 
topics. The cultivation of an open- 
ended, nondoctrinaire habit of thought 
with appreciation of rigor constitutes 
an important task for the courses. This 
goal can often be approached by stress- 
ing the unknowns in science, and by 
the use of suitable problems and ex- 
periments which necessitate student 
involvement in their formulation as 
well as in their solution. 

Because of recent developments, the 
courses can pass easily and continu- 
ously from the physical sciences to bi- 
ological phenomena through the ma- 
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counters and other units for 
efficient laboratories. Shows 
equipment which permits change 
of drawer or door arrangement 
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sions of equipment. 44 pages. 
Use this coupon to get one 
or both of these free Blickman 
design catalogs. They can 
help you plan for tomorrow's 
laboratory today. 
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fled approach to the full scope of 
physical, biological, and social sci- 
ences, extending to the humanities, be- 
comes possible, important, and vastly 
more personal and significant to the 
student. These disciplines, in total, give 
the student a better base from which 
to govern his own life and contribute 
more effectively to the management of 
his social, political, ethical, and physi- 
cal environment. 

The audience commented that 
whereas other efforts at developing sci- 
ence courses have started with listing 
of key topics to be treated, this multi- 
disciplinary project has the advantage 
that it is pursuing ideas, themes, ques- 
tions, unknowns, and overall shapes 
and attitudes that may better identify 
man's place in nature. It was stressed 
that these courses can contribute to 
the better education of teachers of ele- 
mentary and secondary school grades. 
Parenthetically, a "little knowledge" 
about some of the topics is likely to 
be harmful only if the science is taught 
as disconnected, unrelated packages, 
and without adequate stress on the un- 
knowns and limitations of science. The 
opportunities for integration which are 
inherent to these courses constitute 
their real strength. But this requires 
not only inclusion of the social sci- 
ences but necessitates probing into the 
humanities wherever it is pertinent and 
significant to do so. Approaches that 
emphasize systems and ecological re- 
lationships, offer very great advantages 
for encompassing broad themes in 
limited time, often engaging several 
disciplines within a single system when- 
ever the point of view is made broad 
and realistic. 

The project intends to give consider- 
able attention to the preparation of 
teachers who can undertake pilot 
courses at many campuses, beginning 
with the fall of 1966. Summer insti- 
tutes for these teachers, and invitations 
to many more colleges to share in the 
development and teaching of these 
courses, are high on the project's list 
of priorities. 

V. L. PARSEGIAN, Chairman 

Sigma Delta Epsilon (X5) 

A tea for all women in science, 
.sponsored by Sigma Delta Epsilon, 
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The tea was preceded by a lecture 
on Seed Technology given by Eltora 
Schroeder (U.S. Department of Agri- 
culture). Miss Schroeder described the 
work of a seed technologist in the 
examination of samples of seeds sent 
to the Department for identification, 
quality, and viability and the amount 
of extraneous material in the samples. 
This work is of great importance to the 
agriculturists in the U.S. and in other 
countries for which the USDA serves 
as consultant. 

At a workshop held on 29 Decem- 
ber several items of importance to the 
Fraternity were discussed. These cov- 
ered changes in the time of the fiscal 
year, proposed changes in the time of 
election of officers, Fellowship Awards, 
and plans for District Meetings. 

The dinner and Grand Chapter 
meeting of the Fraternity were held 
on 29 December. Lois Almon spoke 
on "A small college in U.S.A." (Miles 
College, Alabama). She described the 
work being done there and the need 
for assistance in providing and furnish- 
ing a science laboratory and staff so 
that the college could become ac- 
credited. 

National Honorary Membership in 
Sigma Delta Epsilon was conferred on 
one of its members, Lela V. Barton 
(Boyce Thompson Institute for Plant 
Research) who has devoted the last 
36 years to seed physiology research. 

At the business meeting which fol- 
lowed, considerable time was devoted 
to the report of the Constitution and 
Parliamentary Procedures Committee. 
Reports from two of the 1963 Grants- 
in-Aid recipients were received and 
money was appropriated for three 
additional Grants-in-Aid for 1964. A 
memorial service for those members 
of the Fraternity who died during the 
year was conducted by the president, 
Sue C. Stevens. Finally, the delegates 
elected and installed the national offi- 
cers for 1965. 

HARRIET M. BOYD, Secretary 

Animal Behavior Society: New 

Society Formed at Annual Meeting 
A new professional society for ani- 

mal behavior scientists from all dis- 
ciplines-the Animal Behavior Society 
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lowed, considerable time was devoted 
to the report of the Constitution and 
Parliamentary Procedures Committee. 
Reports from two of the 1963 Grants- 
in-Aid recipients were received and 
money was appropriated for three 
additional Grants-in-Aid for 1964. A 
memorial service for those members 
of the Fraternity who died during the 
year was conducted by the president, 
Sue C. Stevens. Finally, the delegates 
elected and installed the national offi- 
cers for 1965. 

HARRIET M. BOYD, Secretary 

Animal Behavior Society: New 

Society Formed at Annual Meeting 
A new professional society for ani- 

mal behavior scientists from all dis- 
ciplines-the Animal Behavior Society 
(ABS)--was formed in Montreal on 
29 December 1964 at the AAAS meet- 
ing. ABS is designed to accommodate 
the mutual interests of scientists from 
many disciplines. Among the specialties 
which will be represented in the new 
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Hythermco incubators not only offer more shelf space, 
they also have simple, vastly superior temperature 
controls! The ProportionAll control system is accurate 
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interior construction and sheathed heating elements 
allow completely safe, clean paraffin embedding. 
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5507. Fr i4~ ~Write for literature today. 

Hydor Therme Corp. 
7166 Airport Highway-Pennsauken, New Jersey 

Unmatched flexibility of movements in all directions in space are 

achieved by natural hand movements under magnifications of 

100 X to 2000 X without adjustment. The "Cailloux" advanced 

design combines maximum speed, precise response and stability 

with unusual ease of operation. Back-lash, parasitic vibrations 

and lag are eliminated. Prolonged manipulations can be con- 

ducted without fatigue. Includes many additional exclusive features. 
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Write for Additional Information 
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Kymographs, Polygraphs, Strip Chart Recorders, Microscopes. 
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BIOLOGICAL AND CHEMICAL CONTROL 
OF PLANT AND ANIMAL PESTS 

Editor L. P. Reitz April 1960 

274 + xii pp., 11 illus., 11 tables, 6 x 9, index 
references, cloth 

Price $5.75; AAAS members' prepaid orders 
$5.00 

Presented by the Section on Agriculture at the Indian- 
apolis mieeting, AAAS, 28-30 December 1957 

. . . The Public's Stake in Pest Control 

. . . Recent Advances in Chemical Control 
* . . Biological Control of Pests 

. . Nineteen topics of importance about pest 
control ranging from quarantine and health 
problems to control of pests with chemicals 
and genes 
English Agents: Bailey Bros. & Swinfen, Ltd. 

48 Upper Thames Street 
London, E.C.4, England 

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, NW 
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society are anthropology, ecology, psy- 
chology, sociology, wildlife manage- 
ment, and zoology. 

The new society is an outgrowth of 
and partner of the combined Section 
on Animal Behavior and Sociobiology 
of the Ecological Society of America 
(ESA) and Division of Animal Be- 
havior and Sociobiology of the Amer- 
ican Society of Zoologists (ASZ). The 
combined ESA and ASZ group has 
about 1300 members. 

The two major functions of ABS 
will be publication of the monthly jour- 
nal, Animal Behaviour, and the holding 
of scientific meetings. 

Animal Behaviour will be published 
jointly by the society and the Associa- 
tion for the Study of Animal Be- 
haviour, United Kingdom. With a print 
order of 3000, this journal is the major 
publication available in North Ameri- 
ca which emphasizes field research on 
animal behavior. Other psychological 
journals tend to stress laboratory re- 
search. Animal Behaviour became a 
joint North American-European ven- 
ture in 1948 when the British and 
North American societies agreed to 
share the editorial duties. The journal 
has had two U.S. editors. David E. 
Davis (Pennsylvania State University) 
was the first editor; Lester R. Aronson 
(American Museum of Natural His- 
tory) is the present editor. 

The first regular meeting of the so- 
ciety will be held August 1965 at the 
University of Illinois, Urbana, with the 
American Institute of Biological Sci- 
ences (AIBS). ABS officials expect to 
hold two meetings each year-one with 
AIBS and one with the AAAS. 

Membership is open to anyone in- 
terested in animal behavior. Annual 
dues are $8. 

Officers for the new society are Ed- 
ward B. Hale (Pennsylvania State Uni- 
versity), president; H. E. Winn (Uni- 
versity of Maryland), 1st vice presi- 
dent-elect; Martin W. Schein (Penn- 
sylvania State University), 2nd vice 
president-elect; John A. King (Michi- 
gan State University), secretary; James 
C. Braddock (Michigan State Univer- 
sity), treasurer; and E. M. Banks (Uni- 
versity of Toronto), program officer. 
For further information, contact one 
of the following: Edward B. Hale, 
Pennsylvania State University, Uni- 
versity Park, Pennsylvania; H. E. 
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Reproduced above are two chromatograms. If they look like one and 
the same to you, examine them closely at the arrow and you'll 
see that they are different at this point, however slightly. At every 
other point, the two chromatograms are precise reproductions, one of 
the other, both in peak areas and retention times. * What's their 
meaning? * Because the two chromatograms were produced by 
successive injections of identical samples into the F & M Series 810 
Research Gas Chromatograph, they demonstrate that the 810 is 
capable of a level of precision, for both qualitative and quantitative 
reproducibility, that is all but perfect. The results are even more 
impressive when you consider that these are not carefully cultivated 
"hot-house" chromatograms, but rather the "push-button" variety 
that is attainable by any qualified operator (our chemist manually 
injected samples and then pushed the START button ... the 810 did 
the rest). As a matter of fact, the 810's excellent reproducibility 
demonstrated here, is due precisely to its extensive automation, which 
eliminates all manual resetting of any kind between runs, thus 
eliminating the human error that necessarily goes hand-in-hand with 
such adjustments. * If you're looking for precision in GC analysis, 
it will pay you to write for Bulletin 8100 and to talk to your F & M 
Representative about the Series 810 Research Gas Chromatograph, 
"an instrument that can do just about anything that can be done by 
gas chromatography, as well as gas chromatography can do it." 

F & M Scientific Corporation, 
Route 41 and Starr Road, Avon- -D_ 

dale, Pennsylvania; phone (215) r 
268-2281. In Europe: F & M A t 

Scientific Europa N. V., Basis- 
weg, (Sloterdijk) Amsterdam, 
The Netherlands. In the final analysis, it's F& M 
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Monitor with High Resolving 
ver and Unsurpassed 
3ase Line Stability 1 

For continuous monitc 
graphic and electropho 
UV absorption at 2537 
resolving power and 
cases quantitative as v 
be made. Applicable to 
acids, cyclic hydrocai 
purines and pyrimidir 
substances having suf 
small dose of UV rad 
the measuring cell lea 
tually unaffected. Oper 

ring of the effluent from chromato- LKB 4740A Coldroom Attachment is used. Detachable 
)retic columns. The Uvicord measures optical unit contains stable mercury lamp, adjustable slit, 
A and possesses such high volumetric liquid ultraviolet filter, black glass filter, low-volume measur- 
photometric stability that in many ing cell of quartz with inlet and outlet connectors for 

well as qualitative measurements can Teflon capillary tubing, and vacuum phototube. Control 
) proteins, certain peptides and amino unit contains light-intensity stabilizer and d.c. amplifier. 
rbons, nucleosides and nucleotides, Connections are provided for the LKB 6520 D.C. Recorder 
nes, some steroids, and to all other and for standard 10-mV or 100-mV potentiometer recorders. 
fficient absorption at 2537 A. The Provisions for fraction marking are included with the 
iation administered to the sample in 6520A. 
ves even UV-sensitive substances vir- The Uvicord may be used with LKB's new ReCyChrom 
ation in a coldroom is possible when 4900 recycling chromatography system. 

For complete information request Bulletin 4700S2 
LKB INSTRUMENTS, INC., 4840 Rugby Ave., Washington, D.C. 20014 
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Recorders 
Choice of one to six recording chan- 
nels, 12 fixed-speed or continuously 
variable speed chart drive, rectilinear 
or curvilinear ink writing. Operational 
simplicity of all E & M precision equip- 
ment permits immediate use by per- 
sonnel untrained in electronics. 

Transducers 
E & M provides Transducers for 
respiration-rate, depth; air flow; im- 

pedance pneumography; plethysmogra- 
phy,rheography; muscle pull-smooth, 
skeletal, cardiac; gut motility; pressure; 
blood pressure-direct and indirect; 
blood flow; circulation times; oxygen 
tension; pulse -rate, contour, velocity; 
electrocardiography; heart rates; heart 
sounds; electroencephalography; rheo- 
encephalography; glandular secretions; 
galvanic skin response; temperature; 
electromyography; and others. 

E & M INSTRUMENT CO., INC. 
Box 14013 * 6030 England Street * Houston, Texas 77021 

Instrumentation for Research and Education 

Se?nd for 32 page, fully-illustrated cata(log, # 105. 

960 

E & M's Newest Pressure Iransaucer 
The Linear-Core'T" Model P-1000 

The first in a wholly new series of force and pressure transduce 
;c now available. featurin , wide ranee. low volume disolacemer 

Indirect Blood Pressure From Lab 
Animals 25 to 1000 Grams 

Small Animal Study Unit with expanded series of 
inter changeable restraining cages for mice,rats, 
guinea pigs, and hamsters from 25 to 1000 grams. 
Comprised of a lucite base with built-in warming 
element for environmental temperature control, 
and clear plastic animal housings. Ideal for use 
with E & M ELECTROSPHYGMOGRAPH for indirect 
blood pressure and other physiological measure- 
ments. E & M Instrument Co., Inc., 6030 England 
Street, Houston, Texas 77021. 
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Unmatched: 
* Versatility 
* Reliability 
* Simplicity of operation 

THE 

PHYSIOGRAPH 
the complete physiological 

recording system 
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MEETINGS 

Forthcoming Events 

February 

26-27. American Physical Soc., Norman, 
Okla. (R. G. Sachs, Argonne National 
Laboratory, Argonne, Ill. 60440) 

27-15. Apr. Commonwealth Mining and 
Metallurgical Congr., Australasian Inst. 
Mining and Metallurgy, Australia and 
New Zealand. (AIMM, Osborne House, 
299 Little Collins St., Melbourne, C.1, 
Victoria, Australia) 

28-3. Gas Turbine Conf., American Soc. 
Mechanical Engineers, Washington, D.C. 
(D. J. Schneider, ASME, 345 E. 47 St., 
New York, N.Y. 10017) 

28-5. Analytical Chemistry and Applied 
Spectroscopy, conf., Spectroscopy Soc. of 
Pittsburgh, Pittsburgh, Pa. (W. G. Fateley, 
Mellon Inst., 4400 Fifth Ave., Pittsburgh) 

March 

1-2. Systems for the Intellectual Or- 
ganization of Information, seminar, Rut- 
gers Univ., New Brunswick, N.J. (S. Art- 
andi, Graduate School of Library Service, 
Rutgers Univ., New Brunswick) 

1-4. Unmanned Spacecraft, Los Angeles, 
Calif. (R. D. DeLauer, TRW/Space Tech- 
nology Laboratories, Norton Air Force 
Base, San Bernardino, Calif.) 

1-5. National Council on the Aging, 
14th annual, Washington, D.C. (NCA, 49 
W. 45 St., New York, N.Y. 10036) 

1-5. Society of Plastics Engineers, an- 
nual, Boston, Mass. (G. P. Fong, c/o 
Sweetheart Plastics Inc., Guildware Park, 
Wilmington, Mass.) 

4-5. Physical Basis of Radioisotope Ap- 
plications, Wantage, England. (C. G. 
Clayton, U.K. Atomic Energy Authority, 
Wantage Research Laboratory, Wantage) 

4-6. Fundamental Cancer Research, 
19th annual symp., Univ. of Texas, Hous- 
ton. (D. N. Ward, Univ. of Texas Medical 
Center, Houston 77025) 

4-6. Central Surgical Assoc., Milwaukee, 
Wis. (C. E. Lischer, 457 N. Kingshighway, 
St. Louis 8, Mo.) 

5-6. Congenital Malformations of the 
Central Nervous System, intern. colloqui- 
um, Paris, France. (J. Chevreux, c/o 
Service de M. le Prof. Leon Michaux, 
Hopital de la Salpetriere, Boulevard de 
l'Hopital, Parisl30) 

5-7. American Assoc. of Pathologists 
and Bacteriologists, Philadelphia, Pa. (M. 
I. O'Connor, Williams and Wilkins Co., 
428 E. Preston St., Baltimore, Md. 21202) 

5-7. National Wildlife Federation, 29th 
annual, Washington, D.C. (T. L. Kimball, 
1412 16th St., NW, Washington, D.C.) 

7-10. International Acad. of Pathology, 
54th annual, Philadelphia, Pa. (F. K. Mos- 
tofi, Armed Forces Inst. of Pathology, 
Washington, D.C.) 

7-10. Mineralogical Assoc. of Canada, 
10th annual, Toronto, Ontario. (J. A. Man- 
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* Low noise receivers 

.. .CRYO-TIP is the ideal refrigeration source. Surprisingly compact 
(only 10 inches high and weighing less than four pounds) CRYO-TIP 
is easy to handle - operates in any orientation. Interchangeable, in- 
expensive vacuum shrouds are available for varying applications. 

Utilizing the Joule-Thomson open-cycle principle, CRYO-TIP 
refrigerators provide temperatures from 15?K to 200?K by simply 
varying gas pressures. Temperature controls can be as precise as 
? 0.1? K for extended periods of time. 

CRYO-TIP operates on economical nitrogen and hydrogen cyl- 
inder gas. . . eliminates the need for liquid helium. Standard units 
produce up to four watts refrigeration. 

CRYO-TIP refrigerators are designed for maximum reliability, 
safety, and ease of use. This proved performance can work for you. 
Write or phone for full technical details . today. 

INC. 
Allentown, Pennsylvania 

ADVANCED PRODUCTS DEPARTMENT 
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NEVER NEVER 

You'll never find a baffle to cause 
clogging or plugging. There are no 
pockets to obstruct flow or harbor 
particles. Just a smooth, uniform 
bore-precision molded under ex- 
acting quality control. 

Here are connectors designed 
for consistent, trouble-free per- 
formance. Molded of F.D.A. ap- 
proved polypropylene, they are 
rugged and can be autoclaved re- 
peatedly. Nothing sticks to them 
. . . they're easily cleaned. They 
can be kept pyrogen-free for work 
with injectables or blood. The non- 
adherent inner walls make them 
outstanding in handling blood- 
cells are not distorted or damaged. 
Nalgene connectors are non-cor- 
roding . . . never any chance of 
metallic contamination. 

These versatile connectors are 
ideal for numerous lab applica- 
tions using plastic or rubber tub- 
ing. Available in T-type or Y-type 
with O.D. of Y ", Y6", 4 '", 16", 3/8 
and Y2". Low cost, too . . . prices 
start at 38?, less quantity dis- 
counts. See your lab supply dealer 
or write for catalog to Dept. 
2114, The Nalge Co., Inc., 75 
Panorama Creek Drive, Rochester, 
New York 14602. 

i NALGENE 
LABW/ARE 

Leader in quality plastic labware since 1949 
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8-10. Calibration, intern. conf., Leip- 
zig, Germany. (Kammer der Technik, Eb- 
ertstr. 27, Berlin W.8) 

8-10. Marine Systems, conf., American 
Inst. of Aeronautics and Astronautics/U.S. 
Navy, San Diego, Calif. (AIAA, 1290 
Sixth Ave., New York, N.Y. 10019) 

8-10. Society of Toxicology, annual, Wil- 
liamsburg, Va. (C. S. Weil, Mellon Inst., 
4400 Fifth Ave., Pittsburgh, Pa. 15213) 

8-11. American College of Surgeons, 
clinical congr., Seattle, Washington. (S. P. 
Harbison, 55 E. Erie St., Chicago, Ill.) 

8-12. American Soc. of Civil Engineers, 
Mobile, Ala. (W. H. Wisely, ASCE, 345 
E. 47 St., New York, N.Y. 10017) 

8-12. Personnel Dosimetry for Acciden- 
tal High Level Exposure to External and 
Internal Radiation, symp., Vienna, Aus- 
tria. (J. H. Kane, International Confer- 
ences Branch, Div. of Special Projects, 
U.S. Atomic Energy Commission, Wash- 
ington, D.C. 20545) 

9-10. Arms Control, first West Coast 
conf., Los Angeles, Calif. (R. D. DeLauer, 
TRW Space Technology Laboratories, Re- 
dondo Beach, Calif.) 

9-11. Wildlife Management Inst., Las 
Vegas, Nev. (C. R. Gutermuth, 709 Wire 
Bldg., Washington, D.C.) 

10-12. Particle Accelerator, conf., Wash- 
ington, D.C. (R. S. Livingston, Oak Ridge 
Natl. Laboratory, P.O. Box X, Oak Ridge, 
Tenn.) 

13. Experimental Basis for the Current 
Management of Portal Hypertension, Phil- 
adelphia, Pa. (B. Sigel, Woman's Medical 
College of Pennsylvania, 3300 Henry Ave., 
Philadelphia 19129) 

13-18. Proctology, 17th annual teach- 
ing seminar, New Orleans, La. (A. J. 
Cantor, 147-41 Stanford Ave., Flushing, 
L.I., N.Y. 11355) 

14-16. Society for the Study of Develop- 
ment and Growth, southeastern regional, 
Univ. of Georgia, Athens. (D. T. Lindsay, 
Dept. of Zoology, Univ. of Georgia, 
Athens 30601) 

15-17. Plant Protection, 2nd intern. 
conf., Naples, Italy. (Intern. Anti-Parasitic 
Centre, Via Barberini, 86, Rome, Italy) 

15-17. Solar Energy Soc., intern. symp., 
Phoenix, Ariz. (SES, Arizona State Univ., 
Tempe 85281) 

17-19. Instrumentation in the Iron and 
Steel Industry, 15th natl. conf., Pittsburgh, 
Pa. (R. P. Trauterman, Allegheny-Ludlum 
Steel Corp. Research Center, Alabama 
Ave., Backenridge, Pa.) 

17-20. Medical Schools and Teaching 
Hospitals: Curriculum, Programming and 
Planning, New York Academy of Sciences, 
New York, N.Y. (NYAS, 2 E. 63 St., 
New York 10021) 

17-20. American Orthopsychiatric As- 
soc., New York, N.Y. (E. Harrison, 477 
FDR Drive, New York, N.Y.) 

18. American Vacuum Soc., midwestern 
section, Houston, Tex. (J. H. Kimzey, 
Manned Spacecraft Center, 2101 Webster- 
Seabrook Rd., Houston 77058) 

18-19. Zinc Metabolism, symp., Detroit, 
Mich. (A. S. Prasad, School of Medicine, 
Wayne State Univ., Detroit 48207) 
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Manned Spacecraft Center, 2101 Webster- 
Seabrook Rd., Houston 77058) 

18-19. Zinc Metabolism, symp., Detroit, 
Mich. (A. S. Prasad, School of Medicine, 
Wayne State Univ., Detroit 48207) 

18-20. Michigan Acad. of Science, Arts, 
and Letters, Univ. of Michigan, Ann 
Arbor. (I. J. Cantrall, Museum of Zoology, 
Univ. of Michigan, Ann Arbor) 

19-20. New York Microscopical Soc., 

18-20. Michigan Acad. of Science, Arts, 
and Letters, Univ. of Michigan, Ann 
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19-20. New York Microscopical Soc., 

EMDECO System.. 
for vibrationless 

time lapse 
photomicrography 

EMDECO System.. 
for vibrationless 

time lapse 
photomicrography 

The EMDECO system of time lapse 
photomicrography integrates a series of 
precision components to provide motion 
pictures of practically any object which 
can be viewed through a microscope. 
Absolutely motionless photomicrography 
at the highest magnifications is made pos- 
sible by EMDECO's patented method 
which halts all moving parts in the unit 
throughout the duration of the exposure. 
This unique system is always in synchro- 
nization with the shutter, no matter which 
exposure cycle has been selected. 

The EMDECO system premits making 
time lapse photomicrographs of the high- 
est quality at any exposure time from 1/4 
to 15 seconds at any exposure interval 
from 1 to 60 seconds. It may also be set 
to operate at the standard camera speeds 
of 1, 2, 4, 8, or 16 frames per minute. 

The system is designed to operate with 
any one of four 16 mm motion picture 
cameras: The Kodak Cine Special 1 or II, 
the Kodak Reflex Special and the Bolex 
H-16. A drive unit for the 8 mm Bolex 
Special is also available from EMDECO. 

All standard microscopes are suitable 
for use with the EMDECO cinephoto- 
micrographic system. 

Photomicrographs provided by this unit 
are precise and with minimal parallax. 
The EMDECO system is specially suited 
to medical research, bacteriology, physiol- 
ogy, geology, crystallography and indus- 
trial research. The method has been used 
successfully for the photomicrography of 
such biological specimens as tissue cul- 
tures, blood samples and bacteria. It is 
ideal for the study of any substances- 
such as metals, minerals and crystalline 
formations-which would be changed by 
time or temperature. 

No photographic experience is neces- 
sary to obtain truly professional time lapse 
photomicrographs with the EMDECO 
system. 
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biennial symp., New York, N.Y. (T. G. 
Rochow, American Cyanamid Co., Room 
467A, Stamford, Conn. 06904) 

19-20. British Assoc. of Physical Medi- 

cine, annual, London, England. (J. P. 
Mitchell, 21 St. John St., Manchester 3, 
England) 

19-21. American Soc. of Internal Medi- 
cine, Chicago, Ill. (A. V. Whitehall, 3410 
Geary Blvd., San Francisco, Calif.) 

20. Identification of Drugs and Poisons, 
symp., Pharmaceutical Soc. of Great Brit- 

ain, London. (PSGB, 17 Bloomsbury Sq., 
London, W.C.1) 

22-25. Thermophysical Properties, 3rd 

symp., Purdue Univ., Lafayette, Ind. (S. 
Gratch, Ford Motor Co., P.O. Box 2053, 
Dearborn, Mich. 48121) 

22-26. Medical Film, intern. congr., 
Paris, France. (Dr. Beauchesne, 22, rue 
Micheli-du-Crest, Geneva, Switzerland) 

22-26. Institute of Electrical and Elec- 
tronics Engineers, intern. convention, New 
York, N.Y. (E. L. Harder, IEEE, Box A, 
Lenox Hill Station, New York 10021) 

22-26. American College of Physicians, 
Chicago, Ill. (E. C. Rosenow, Jr., ACP, 
4200 Pine St., Philadelphia, Pa. 19104) 

22-26. Physics and Chemistry of Fis- 
sion, symp., Salzburg, Austria. (J. H. Kane, 
Intern. Conferences Branch, Div. of Special 
Projects, U.S. Atomic Energy Commission, 
Washington, D.C. 20545) 

23-24. Progress in Biochemistry and 
Therapeutics, 2nd symp., New York, N.Y. 
(C. Neuberg Soc. for Intern. Scientific 
Relations, 600 Lafayette Ave., Brooklyn, 
N.Y. 11216) 

23-25. Asthma, world conf., Eastbourne, 
England. (Secretary, Chest and Heart As- 
soc., Tavistock House North, Tavistock 
Sq., London, W.C. , England) 

24-26. Society of the Plastics Industry, 
22nd conf., western section, Coronado, 
Calif. (SPI 611 S. Catalina, Los Angeles, 
Calif.) 

24-26. National Federation of Science 
Abstracting and Indexing Services, Colum- 
bus, Ohio. (C. J. Wessel, Prevention of 
Deterioration Center, NAS-NRC, 2101 
Constitution Ave., Washington, D.C.) 

24-27. American Physical Soc., Kansas 
City, Mo. (R. G. Sachs, P.O. Box 344, 
Argonne, 111. 60440) 

24-27. Society for Research in Child 
Development, biennial, Minneapolis, Minn. 
(W. Hartup, Inst. for Child Development, 
Univ. of Minnesota, Minneapolis 55455) 

25-26. Advances in Tracer Methodol- 
ogy, 10th symp., Zurich, Switzerland. (E. 
Landegren, New England Nuclear Corp., 
Ave. de Chailly 28 c, P.O. Box 31, Lau- 
sanne 12, Switzerland) 

25-27. Heart and Circulation in the 
Newborn and Infant, Chicago, Il1. (D. E. 
Cassels, Chicago Heart Assoc., 22 W. 
Madison St., Chicago 60602) 

25-27. Mid-Central States Orthopaedic 
Soc., 12th annual, Hot Springs, Ark. (Mrs. 
P. Lovan, 4101 Westport Lane, Wichita, 
Kan.) 

26. Marine Environment, symp. and 
NDEA workshop, Fullerton, Calif. (M. D. 
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NDEA workshop, Fullerton, Calif. (M. D. 
Brown, Fullerton Junior College, Fuller- 
ton) 

26-27. Association of Industrial Medical 
Officers, spring meeting, London, England. 
(Joint Secretariat, 47 Lincoln's Inn Fields, 
London W.C.2) 
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A contribution of the Gilford 2000 Multiple Sample Absorb- 
ance Recorder is in the determination of the nucleotide 
composition of DNA and RNA. For example, in the complete 
separation of four ribonucleotides shown above, three 
columns were eluted with formic acid and sequentially 
monitored. On this chart, divided into two segments because 
of space limitations, the recording is on a time-sharing basis 
with three channels for the samples, and one for the base- 
line. Here, the samples were handled at a rate of 2 to 3 ml 
per hr. by a set of four 1 cm path length Gilford Flow Through 
Cuvettes. The cuvettes were sequentially positioned by the 
Automatic Cuvette Positioner, and the baseline maintained 
at zero by the Gilford Automatic Blank Compensator. 

The determination of nucleotide composition is but one 
important application of the Gilford 2000 Multiple Sample 
Absorbance Recorder. Long term stability, linearity with 
absorbance over a 0.0 to 3.0 0. D. range, and sensitivity to 
changes of 0.001 of an 0. D. suit this system to a variety of 
spectrophotometric techniques-including density gradients, 
enzyme kinetics and DNA-RNA thermal denaturation. 
Standard accessories are available to adapt the Gilford 2000 
to your application. Request brochure and quotation. 
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..UPDATE IT 
That old monochromator is 
optically equivalentto many 
of those recently intro- 
duced. Add the moderately 
priced Gilford photometer 
and light source stabilizer 
to form a stable and sensi- 
tive modular spectropho- 
tometer-linearwith absorb- 
ance from 0.000 to 3.000 
O.D., and readable to 0.001 
O.D. Then obtain further 
attachments for automatic 
numerical readout, multi- 
ple sample handling and 
recording with multichan- 
nel offset control. Request 
brochure and quotation* 
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Farrand Grating Monochromators utilize the 
famous Farrand grating replicas and associ- 
ated precision optical components... result- 
ing in unusually high efficiency, excellent 
spectral purity and extremely low scatter. A 
number of models are available to cover var- 
ious spectral ranges from 200 myt to 3000 m/A. 
These Monochromators are ideally suited for a 
wide range of uses including such applications 
as microscope illumination, monochromatic 
projection and spectral measurements. 
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26-27. Louisiana Acad. of Sciences, 
Natchitoches. (S. M. Weathersby, Dept. 
of Zoology, Louisiana Polytechnic Inst., 
Ruston) 

26-27. Rural Health, 18th natl. conf., 
Miami Beach, Fla. (B. L. Bible, 535 N. 
Dearborn St., Chicago, 111. 60610) 

26-2. Rehabilitation, natl. conf., Mel- 
bourne, Australia. (Intern. Soc. of Rehabili- 
tation of the Disabled, 701 First Ave., 
New York, N.Y. 10017) 

27-31. National Science Teachers As- 
soc., natl. convention, Denver, Colo. 
(NSTA, 1201 16th St., Washington, D.C. 
20036) 

27-3. Developmental Biology, U.S.- 
Japan Cooperative Science Program semi- 
nar, Tokyo, Japan. (Office of International 
Science Activities, National Science Foun- 
dation, 1951 Constitution Ave., NW, 
Washington, D.C.) 

28. American College of Apothecaries, 
Inc., Detroit, Mich. (R. E. Abrams, Ham- 
ilton Court Hotel, 39th and Chestnut Sts., 
Philadelphia, Pa. 19104) 

28-30. American Assoc. of Colleges of 
Pharmacy, Detroit, Mich. (C. W. Bliven, 
AACP, 1507 M St., NW, Washington, 
D.C. 20005) 

28-30. Experimental Dermatology, 4th 
symp., Palermo, Italy. (A. Tosti, Intern. 
College of Experimental Dermatology, 
Ist Dermatologico dell'Universita, Via del 
Vespro 131, Palermo) 

28-31. American Soc. of Abdominal 
Surgeons, Washington, D.C. (B. F. Al- 
fano, 663 Main St., Melrose 76, Mass.) 

28-31. Canadian Inst. of Mining and 
Metallurgy, annual, Toronto, Ontario. (E. 
G. Tapp, CIMM, 906-1.17 St. Catherine 
St., W., Montreal 2, Quebec) 

28-1. International Anesthesia Research 
Soc., Washington, D.C. (A. W. Friend, 
227 Wade Park Manor, Cleveland 6, Ohio) 

28-2. American Soc. of Hospital Phar- 
macists, Detroit, Mich. (J. A. Oddis, 2215 
Constitution Ave., NW, Washington, D.C.) 

28-2. Society of Motion Picture and 
Television Engineers, 97th annual, Los 
Angeles, Calif. (R. J. Goldberg, Techni- 
color Corp., Research and Development 
Div., 2800 West Olive Ave., Burbank, 
Calif. 91505) 

28-2. Chemical Aspects of Electron Spin 
Resonance, intern. conf., Cirencester, Eng- 
land. (D. H. Whiffen, Basic Physics Div., 
Natl. Physical Laboratory, Teddington, 
England) 

28-3. American Soc. of Photogram- 
metry/American Congress on Surveying 
and Mapping, convention, Washington. 
D.C. (ASP, 44 Leesburg Pike, Falls 
Church, Va. 22044) 

28-4. North American Clinical Der- 
matologic Soc., Las Vegas, Nev. (E. F. 
Finnerty, 177 E. 75 St., New York, N.Y. 
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W. Sizer; and "A discussion of the training 
of applied microbiologists" by B. W. Koft 
and Wayne W. Umbreit. 

Algal Cultures and Phytoplankton Ecol- 
ogy. G. E. Fogg. Univ. of Wisconsin Press, 
Madison, 1965. 140 pp. Illus. $5.50. 

Annual Review of Entomology. vol. 10. 
Ray F. Smith and Thomas E. Mittler. An- 
nual Reviews, Palo Alto, Calif., 1965. 433 
pp. Illus. $8.50. Sixteen papers contributed 
by Rehacek; W. C. Reeves; K. R. Norris; 
H. C. Coppel and D. M. Benjamin; W. 
Hennig; J. Illies; A. R. Gilby; W. H. Tel- 
fer; F. J. Oppenoorth; S. D. Beck; L. 
Bonnemaison; J. A. Downes; H. E. Welch; 
R. W. Stark; E. Munroe; and W. 
Chefurka. 

Atlas of Electroencephalography. vol. 3, 
Neurological and Psychiatric Disorders. 
Frederic A. Gibbs and Erna L. Gibbs. Ad- 
dison-Wesley, Reading, Mass., 1964. 554 
pp. Illus. $75. 

Biochemistry and Physiology of Proto- 
zoa. vol. 3. S. H. Hutner, Ed. Academic 
Press, New YorIk, 1964. 632 pp. Illus. 
$18.50. Thirteen papers: "Environmentally 
induced growth oscillations in protozoa" 
by Otto H. Scherbaum and John B. Loef- 
fer; "Protoplasmic movements and loco- 
motion of protozoa" by Theodore L. Jahn 
and Eugene C. Bovee; "The locomotor 
apparatus of ciliates and flagellates: Rela- 
tions between structure and function" by 
Dorothy R. Pitelka and Frank M. Child; 
"Nutrition and metabolism of ciliates" by 
G. G. Holz, Jr.; "Physiological genetics of 
the ciliates" by R. F. Kimball; "Photo- 
taxis in protozoa" by Per Halldal; "Studies 
of cell heredity with Chlamydomonas" by 
Ruth Sager; "The plastid pigments of 
flagellates" by T. W. Goodwin; "Biochem- 
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Chemotherapy of Cancer. Proceedings 
of the international symposium (Lugano, 
Switzerland), 1964. Placidus A. Plattner, 
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Illus. $14. Thirty-two papers presented at 
the symposium organized by the Swiss 
Academy of Sciences. 

Comprehensive Biochemistry. vol 12, 
Enzymes: General Considerations. Marcel 
Florkin and Elmer H. Stotz. Elsevier, New 
York, 1964. 316 pp. Illus. $15. Nine pa- 
pers: "Introduction, historical, definitions, 
general concepts, isoenzymes" by Edwin 
C. Webb; "Equilibrium and thermody- 
namic considerations" by R. Wurmser and 
R. Banerjee; "Oxidation-reduction poten- 
tials" by R. Wurmser and R. Banerjee; 
"Enzyme kinetics (optimum pH, tempera- 
ture, and activation energy)" by Edwin A. 
Dawes; "Quantitative aspects of enzymes 
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to bovine ribonuclease and chymotrypsin" 
by C. H. W. Hirs, and "Some aspects of 
enzyme theory" by I. B. Wilson. 

Cytogenetics of Cells in Culture. R. J. 
C. Harris, Ed. Academic Press, New York, 
1964. 325 pp. Illus. $13. Eighteen papers 
contributed by Georges Barski; Boris 
Ephrussi, Lawrence J. Scaletta, Morton A. 
Stenchever, and Michihiro C. Yoshida; C. 
E. Ford; Yuh H. Nakanishi and Sajiro 
Makino; Theodore T. Puck; George Yer- 
ganian, Ti Ho, and Sah Sook Cho; M. 
Fraccaro and J. Lindsten; Patricia A. 
Jacobs; J. Frederic and J. Corin-Frederic; 
H. Oishi and C. M. Pomerat; Leonard 
Hayflick and Paul S. Moorhead; J. Herbert 
Taylor; James German; Waclaw Szybalski, 
G. Ragni, and Naomi K. Cohn; Elton 
Stubblefield; A. Lima-de-Faria and J. 
Reitalu; Warren W. Nichols, Albert Levan, 
and Bengt A. Kihlman; and Frank H. 
Ruddle. 

Data Acquisition and Processing in Bi- 
ology and Medicine. vol. 3. Proceedings, 
Rochester Conference 1963. Kurt Enslein. 
Pergamon, London; Macmillan, New 
York, 1964. 354 pp. Illus. $15. Twenty-two 
papers. 

Diagnostic Procedures for Viral and 
Rickettsial Diseases. Edwin H. Lennette 
and Nathalie J. Schmidt. American Public 
Health Assoc., New York, ed. 3, 1964. 
832 pp. Illus. $15. 

The Epidermis. A symposium. William 
Montagna and Walter C. Lobitz, Jr., Eds. 
Academic Press, New York, 1964. 669 pp. 
Illus. $15. Thirty-two papers presented at 
a symposium at the University of Cali- 
fornia at Los Angeles. The contributors 
are: Fillmore Bagatell, Eugene Bell, I. A. 
Bernstein, Isser Brody, James B. Caulfield, 
Wallace H. Clark, Jr., Robert G. Crounse, 
Harold Cummins, Richard A. Ellis, Eliza- 
beth C. J. Esoda, Charles A. Evans, Honor 
B. Fell, Peter Flesch, Ruth K. Freinkel, 
Richard C. Greulich, Elizabeth D. Hay, 
Falls B. Hershey, Andrew A. Kandutsch, 
Albert M. Kligman, Eve B. Madgic, Fred- 
erick D. Malkinson, R. A. Malt, E. H. 
Mercer, Charlotte Merrill, A. A. Mos- 
cona, N. K. Mottet, Nicholas Nicolaides, 
George F. Odland, Roger W. Pearson, A. 
L. Rashad, G. E. Rogers, Sanford I. Roth, 
Simon Rothberg, Stephen Rothman, Mar- 
gery Schuler, Philippe Sengel, G. Stewart, 
Richard B. Stoughton, Gunnar Swanbeck, 
Eugene J. Van Scott, Gerhard Weber, and 
George F. Wilgram. 

Fishes of the Western North Atlantic. 
pt. 4, Soft-Rayed Bony Fishes: Order 
Isospondyli (part), Suborder Argentino- 
idea, Suborder Stomiatoidea, Suborder 
Esocoidea, Suborder Bathylaconoidea, Or- 
der Giganturoidei. Y. H. Olsen, Ed. Sears 
Foundation for Marine Research, Yale 
Univ., New Haven, Conn., 1964. 619 pp. 
Illus. $27.50. Contributors are: Henry B. 
Bigelow, Daniel M. Cohen, Myvanwy M. 
Dick, Robert H. Gibbs, Jr., Marion Grey, 
James E. Morrow, Jr., Loenard P. Schultz, 
and Vladimir Walters. 

Gel Electrophoresis (Ann. N.Y. Acad. 
Sci. 121, art. 2). Harold E. Whipple, Ed. 
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