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Amino acid analysis 
... quantitative analysis in 24 hours 
for the twenty amino acids in pro- 
tein hydrolyzates. . . in 50 hours for 
the free amino acids and related 
compounds in physiological fluids. 
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Amino acid isolation 
... separation, collection, and identi- 
fication of amino acids and related 
compounds in physiological fluids 
and tissue and plant extracts on 
both analytical and preparative scale. 
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Peptide isolation 
... separation, collection, and iden- 
tification of peptides on both an- 
alytical and preparative scale from 
culture media, or from enzymatic or 
partial acid hydrolysis of proteins. 

Amino acid analyses are done virtually automatically by the Beckman 120B 
Analyzer, samples colorimetrically analyzed and the results permanently 
recorded. With this instrument, a typical amino acid analysis takes only 312 

to 4 hours of a technician's time, compared to two or more days for a 
manual chromatographic analysis. 

The Beckman Analyzer has proved itself in hundreds of the world's leading 
research laboratories as an important time-saving instrument. Many lab- 
oratories have two or more Analyzers working around the clock, materially 
accelerating research programs. 

If your work involves analyzing protein hydrolyzates, body fluids, tissue 
extracts, foods or pharmaceuticals, let the Beckman Analyzer take over 
your repetitive peptide and amino acid analyses. Write for Data File 120-5. 

Instrument operators learn the latest theory and 
techniques of amino acid analysis in a five-day 
training program included in the instrument 

price. Also included are installation and a year's 
service from nation-wide Beckman facilities. 

INSTRUMENTS, INC. 

SPINCO DIVISION 
Palo Alto, California 
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PERIODIC TABLE OF THE ELEME 
BASED ON CARBON-12 
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CENCO'S NEW PERIODIC CHART 

OUTDATES ALL OTHERS 
(CLASSROOM SIZE 62" BY 52") 

A 12 is the basis of the system, accord- in "Physics Today," this is the first chart available to in- 

ing to a decision by the Commis- clude element 103! 
sion on Atomic Weights, International Union of Pure and 

Applied Chemistry in September of 1961. This is the first | Fr. I T IIIMin * . I UUM Bvu the melting point of element 43, 
chart showing the new atomic weights based on the system Technetium, has also been included. . whi ,Tch may bnetum, has also been included. which may be used by chemists and by physicists alike. 

L ~AW\ D l ilih the newest element, is in- 
LAWRENCI U M ,y cluded! Recently written up 

Designed especially for laboratory and lecture room use, 
the chart is made of heavy, enamel stock, printed in 4 colors, 
and plastic coated for long wear and maximum visibility. 

NO. 12056 NEW PERIODIC CHART ................................................$7 50 
(Mounted top and bottom with wooden slots & hanging loops) 

NO. 12057 NEW PERIODIC CHART .............................. ........ w * .. .. . *$12.50 
(Mounted on spring roller with wall brackets) 

C E N T R A L C I E N T IFIC a division of Cenco Insruments Corporation 
1700 W. Irving Park Road, Chicago 13, Illinois 

Birmingham, Ala. 
Mouston 

Los Angeles 
Mountainside, N. J. 

Santa Clara 
Somerville, Mass. 

Tulsa 
Edmonton, Alberta 

Montreal Toronto Cenco S.A., Breda, 
Ottawa Vancouver The Netherlands 

SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave., NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and 
additional mailing office. Annual subscriptions: $8.50; foreign postage, $1.50; Canadian postage, 75g. 
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* Each channel a complete, self-contained inter- 
changeable unit 

* One or two servos may be used, writing the full 
width of 8" chart. Sensitivity up to 6 millivolts 
full scale, traverse time approximately 1 second 

* Chopper amplifiers, for pressure or force with a 
Statham transducer, or for temperature with a 
thermistor bridge. Include Zener diode regu- 
lated power supply for bridge. May also be used 
as stable high gain DC amplifiers 

* Time and event markers included 

MODEL M5P 

tiINI-POL YGRAPH 

. Fully modular 

'| *02 to 5 channels 

* Rectilinear recording 

* Simultaneous 8" servo and 
other records on one graph 

* Compact versatility- up to 
4 chopper, ECG, or EEG 
channels in any assortment 
-up to 2 servos,..for a 
total of 5 channels 

* Rectilinear recording - simple and reliable 
linkage with only two moving parts 

* Transducers plug in directly - no extra power 
supply or pre-amplifiers needed 

* Ease of record analysis - the servo record is 
on the same chart as other records (EEG, ECG, 
pressure, etc.) - all on 8"-wide fan-folded 
paper with millimeter square marking 

* Anti-clogging inking system 

* Instantaneous speed change without gear 
shifting - 6 speeds 

* Rugged and sturdy construction 

MODEL M8PM FULLY MODULAR 8-CHANNEL MACRO-POLYGRAPH AVAILABLE 

MIDDLETON, WISCONSIN 
GILSON Madison's West Beltline HighwayCAL ELECTRONICS On Madison's West Beitline Highway| 
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Editorial You Can't Go Home Again ............................................... 

Articles The Story of the Crab Nebula: N. U. Mayall .................................. 

Ancient records reveal its origin as a supernova; recent work indicates it is a 
cosmic synchrotron. 

Pollen Analysis and the Cenozoic: P. S. Martin and J. Gray ...................... 

Ancient climate and vegetation can be studied by comparison of modern and 
fossil pollen rains. 

Genetics and Equality: Th. Dobzhansky ..................................... 

Equality of opportunity makes the genetic diversity among men meaningful. 

News and Comment 

Book Reviews 

NIH budget: Congress is looking closer this year .............................. 

Induced Systemic Hypersensitivity: Selye's Theory: M. R. Urist ................... 

The nature of the local mechanism of calcification is one of the most important 
unsolved problems of biochemistry. 

N. H. Furman's Standard Methods of Chemical Analysis, reviewed by P. J. Elving; 
oth er review s ... ... .. ......... ........................ 

Reports Adrenocorticotropin Secretion Inhibited by Implantation of Hydrocortisone in the 
Hypothalamus: J. M. Davidson and S. Feldman ............................ 

Higher Nervous Activity in Cats with Midpontine Pretrigeminal Transections: 
J. Afjanni, P. L. Marchiafava, B. Zernicki ................................ 

Conditions Influencing Vocal Responsiveness of Infant Chimpanzees: 
W . A . M ason and G . Berkson ........................................... 

Generation by Visible L ight of Labile Free Radicals in the Melanin Granules of the 
Eye: R. J. Sever, F. W. Cope, B. D. Polis ................................. 

Parental Handling in Two Strains of Mice Reared by Foster Parents: 
R . H . R essler . . ........ .... ........................................ 

Tracers, Transfer through Membranes, and Coefficients of Transfer: L. F. Nims ...... 

High-Speed Cinematography of Muscle Contraction: R. E. Haupt and D. M. Wall . 

Departments Meetings: Antibiotics in Agriculture; Forthcoming Events ....................... 

New Products . ............ ...................................... 

Letters from J. E. Prier; C. J. Shellabarger, W. J. Platt, J. N. Fain, R. C. Bard, 
A. M. Weinberg; B. Lepson; J. C. Honey; N. Tischler; R. L. D. Morse and 
R. Cox; P. Mayerson; G. Ross ......................................... 

Cover Portion of a developing oocyte of the fruit fly, Drosophila melanogaster, and its 
adjacent follicle cells (right). From a drawing, prepared by E. J. Pfiffner, based 
on a composite series of 40 electron micrographs. [Robert C. King, Northwestern 
University, Evanston, 11.] 
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* HIGHEST QUALITY 
* PROVEN ECONOMY SYMBOL OF QUALITY 

* ASSURED DEPENDABILITY 
DISCRIMINATING RESEARCHERS AGREE 
THAT IT ALWAYS PAYS TO SPECIFY KEYSTONE! 

Keystone products provide the happy com- 
bination of complete satisfaction to the scien- 
tist demanding the best animal caging ob- 
tainable and-the purchasing agent who 
must consider the cost factor. Keystone's long 
experience in the scientific field is your as- 
surance of quality in all the standard or 
specially designed items for use in research. 
Efficient production methods guarantee lower 
costs to the budget-conscious buyer plus the 
dependability that has kept Keystone Plastics 
Company a leader in this field. 

U ...... ... . ....... . 

Illustruted cbove is the Model 1210 Galvanized 
Steel Standard Caging Rack showing its 

versatility to accommodate various cages. 

Keystone Plastics Company offer a complete line of research animal 

caging - from the "Mouse House" acrylic plastic standard line with 

eight different sizes to choose from - to the regular and specially 
designed stainless steel cages for rabbits or cats. Housing for mice, 
rats and hamsters are also available in autoclavable aluminum alloy 
and stainless steel. Breeding cages of polypropylene and transparent 
polycarbonate are manufactured in various sizes. 

Disposable cages - extremely economical for the experimenter using 

contanminating materials; a complete line of stainless steel and 

galvanized covers to fit interchangeably with the caging; galvanized 
steel racking in standard sizes or built to your specifications; basal 

metabolism and trace metal testing units plus innumerable accessories 
for utility and convenience in the laboratory are all manufactured 

by Keystone. 

Request your copy of our complete catalog - Now. Your 
name will also be placed on our mailing list to receive 
valuable information on all new Keystone developments. 

58=: = SNV. 
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Have you recently | ~ 
l 

checked with I 

Nuclear-Chicago about 

your radiochemical | 
- | 

requirements? 

Here are some of the reasons why more and more scientists depend 
on Nuclear-Chicago for their labelled compound needs. Nuclear- 
Chicago now makes available more radiochemicals... at lower prices 
... delivered faster than ever before. Choose from 500 radiocom- 
pounds of carbon-14, tritium, sulfur-35, and phosphorus-32... the 
largest selection of these compounds obtainable from any supplier. 
Special synthesis service is also available. Compounds are always 
packaged in the form offering greatest stability. Same-day ship- 
ment is made on 85 percent of all orders. Further, large stock 
turnover and careful inventory control mean that only fresh com- 
pounds are shipped. Compounds with high specific activities are 
available at regular prices, and discounts are given for multiple 
purchases. You are invited to add your name to the mailing list 
for our new series of informative Radiochemical Bulletins. Also, 
let us know your labelled-compound requirements: don't hesitate 
to phone collect from anywhere in the continental United States. 

349 EAST HOWARD AVE. DES PLAINES, ILLINOIS 
TELEPHONE: VAnderbilt 7-4456 (AREA CODE 312) 

C nHnuclear-chicago 

SERVING THE FUTURE WITH IMAGINATION 
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X ';,~,~':, . ...PhD or equivalent 

SPACE ENVIRONMENTS RESEARCH 

As the outgrowth of recent accelerated programs Republic's Scientific Research Staff 
is now intensifying research in several areas of space environments. Currently, open- 
ings exist for theoretical or experimental physicists with PhD or equivalent, for 
investigations in the following areas: 

SPACE RADIATION 
Solar and galactic cosmic radiations and geomagnetically trapped radiations / Inter- 
action of radiation with matter (protons, secondary neutron and gamma production, 
bremsstrahlung effects) / Space Radiation shielding (Physical protection for astro- 
nauts, Radiation safe corridor concept, IBM-7090 Space radiation shielding program, 
Magnetic shielding, Solar cell radiation damage). 

SENSORS 
Spark chamber spectrometer / Radiation detectors / Infrared spectrometer sensors 
/ Planetary atmospheres sensors / Biological sensors. 

ADSORPTION SYSTEMS 
Physical Theory of adsorption / Carbon Dioxide adsorption experiment / Carbon 
Dioxide adsorption system research. 

NEW RESEARCH DEVICES 
Thin spark chamber plates (Chemically-milled Aluminum and Magnesium) / Thin- 
walled beryllium containers for liquid hydrogen / Ultra-thin foils (magnesium) for 
cross-section experiments. 

NUCLEAR OR ELECTRON RESONANCE 
To facilitate these studies, Research Staff members will have at their disposal the 
unique resources of Republic's Paul Moore Research & Development Center, the 
most advanced experimental complex in the East. 

Work will be additionally supported by Republic's Computer Division with IBM 
7090 and peripheral 1401 computers, as well as a 70,000 volume scientific library. 

Physicists who have undertaken relevant research at the doctoral level are invited 
to write: 

Mr. George R. Hickman,Technical Employment Manager, Dept. 35G-2 

REPUBLIC 
AVIATION CORPORATION 

FARMINGDALE, LONG ISLAND, NEW YORK 
An Equal Opportunity Employer 

"I ~~6P~58~~ I- 
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BECKMAN DB SPECTROPHOTOMETER 

OFF ANALYSES TIME! 
The Beckman DB Spectrophotometer utilizes an 
exclusive double-beam system. This eliminates most 
adjustments required in single-beam units. Sepa- 
rate readings for reference and sample cells are 
unnecessary-you simply set the desired wave- 
length, insert the sample and reference and read the 
meter. Manual operation, wide wavelength range 
and direct readout combine with double-beam ac- 

New Push-button Recorder 

tion to bring you up to 80% savings in routine 
analyses time. 
No. S4150-Beckman Model DB Spectrophotometer, for 320 to 770 
mu wavelength range, with two silica rectangular cells. 115 volts, 
50/60 cycle.............................................$1,970.00 

To extend range to 205 mu the following are needed: 
No. S4170-UV Accessory Set .........................$ 45.00 
No. S4173-Hydrogen Lamp Power Supply ................ .$290.00 

Flame Attachment also available for use with Model DB. 

Ratio Recording Available 
Add a wavelength drive accessory and a Beckman 
Potentiometric Recorder to the Model DB and you have 
the lowest-priced true %T recording spectrophotometer 
available today! Features of the Beckman Potentio- 
metric Strip Chart Recorder make it the ideal companion 
for the Model DB. 

No. R3050-Beckman Potentiometric Recorder ............. $500.00 
No. S4180-Wavelength Drive Accessory ..................$ 83.00 

Ask your S/P Representative for complete specifications, or write... 

scientific products 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 
Regional Offices: Atlanta ? Boston * Charlotte * Chicago * Columbus * Dallas * Detroit * Kansas City 

Los Angeles * Miami ? Minneapolis * New York - San Francisco * Seattle * Washington 
Export Department-Flushing 58, L, I., New York. In Canada: Canadian Laboratory Supplies Limited. 

In Mexico: Hoffmann-Pinther & Bosworth, S. A. 
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ADDITIONAL FEATU RE 

True Weight 
even when out of level 
Zero point does not shift even 
when balance has been moved to 
a position that is out-of-level. 

Weight Loading 

Weight loading knobs are con- 
veniently located on both sides 
of the balance for easy operation 

r," by either right or left hand. Weighing by 
substitution to 1000 grams is used i 
this New Torsion Laboratory Balance. 

Model PL-2 
Capacity 2000 g. - Accuracy -: 0.15 g. 
List Price $425 

Unlimited Tare Range 
Taring through a 125 gram range is ac- 
complished with a built-in knob on the 
side of the balance. By adding weights to 

. the second pan the balance can be made 
to tare throughout its 2 kilogram capacity. 
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Torsion Balance 

Main Office and Factory: Clifton, New Jersey 
Sales Offices: Chicago, Ill., San Mateo, Cal. 

In addition to these features, Torsion's 
Model PL-2 offers a sharp image with a 
high degree of illumination for easy read- 
ing and an oil damper to speed up weigh- 
ing. 

Ask your laboratory supply salesman for 
a demonstration or write us for Bulletin 
PL-2 which gives complete specifications. 
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YOU REALLY OUGHT TO LOOK INTO THE NEW IEC HI 
... A "COMPACT" WITH BIG CENTRIFUGE VERSATILIT' 

Examine this superb new instrument. You'll 
see that IEC has built extraordinary versatility into this 
modern, compact, quiet-running centrifuge. 

Look at the angle head in the upper left 
picture, for example. It swings twenty-four 15 ml tubes 
at 3800 rpm - 2100 X G. Look at the horizontal head 
at the upper right. It swings six 50 ml tubes at 2670 
rpm - 1120 X G. These are just samples. You can 
acquire over fifty heads and accessories which can be 
interchanged in hundreds of combinations to perform 
an exceptional variety of work. 

You'll find the new model HN centrifuge cc 
venient and efficient, too. It has an automatic tim4 
smooth, stepless speed controller; an electric bra 
and a heavy gauge steel guard bowl. In fact, you'll fii 
the features and versatility of the HN put it well in 
the work range of larger, more expensive centrifugE 
It fills a universal need for an intermediate centrifu 
with capacities formerly available only in larger ce 
trifuges. It is priced well within the most conservati 
budget. Would you like complete literature? Write f 
12-page Bulletin HN. 

INTERNATIONAL d EQUIPMENT CO. 
1284 SOLDIERS FIELD ROAD * BOSTON 35, MASSACHUSETTS 
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ENGINEERS 
One engineer and an EAI PACE? TR- 10 transistorized desktop analog computer can be the equal of several men 
limited to conventional design tools. The TR-10 multiplies the design capabilities of the most able engineer. One 
TR- 10, equipped with a removable patch panel, will serve the needs of a roomful of engineers. This new patch panel 
permits pre-patching of programs away from the computer. It plugs into the computer instantly - valuable 
computation time is conserved. U Versatility of the TR-10 is unequalled. Unique simplicity makes it excellent for 
students or engineers unfamiliar with analog techniques. Accurate to a tenth of one percent, the TR-10 performs 
admirably for the experienced user in 95% of routine engineering problems. And with High-Speed Repetitive 
Operation added, or with several units slaved to operate as one, the TR- 10 meets the demands of many advanced 
applications. a For technical data on this almost infinitely versatile computer, write for Bulletin No. AC 934. 

^^^^ *^A | Career Opportunity for Engineers - Graduate or advanced degrees in EE, Physics, Math - call or write Gordon Strout, Director-Personnel 

ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey 

Leader in Analogics Analog/Digital Computers Data Reduction Process Control Instruments Computation Service 
13 JULY 1962 65 
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CUSTOM-ENGINEERED BY 

There is a growing demand by the researcher for 
programmable nuclear counting systems, with out- 
puts suitable for automatic handling of data. To 
serve these demands, Hamner added specialists to 
their engineering staff and developed a line of 
instruments suitable for filling this need. 

Requirements for systems of this type are individual 
in nature, and each system is custom-engineered, to 
some extent. Through the use of highly versatile 
"Building Block" instruments, some of which are 
described below, costs for this type of system are 
kept to an absolute minimum. 

Input-Signals from any type nuclear detector(s) 

Output 
* Electric Typewriter 
* Parallel Entry Printer 
* Punched Tape 
* Punched Cards 

HAMNER 

* Relay closure or 
electronic gate for 
actuation of auxiliary 
equipment 

* Combinations of above 

The S-4000 System is an example of the "Building 
Block" philosophy previously mentioned. This Sys- 
tem consists of a high speed printing scaler, a crys- 
tal control printing timer and a high speed digital 
printer. Standard modes of operation include preset 
time, with 15 selectable preset times, preset count 
with a choice of 15 settings, or combined preset 

time-preset count with any combination of these 
two settings. Either counts or time or both may be 
printed out at the rate of 5 lines per second. 
Similar systems may be built up with typewriter, 
punched card or punched tape output and may 
involve many scaling and timing units, programmed 
as required. 

This unit is designed to couple conventional electronic scalers or timers to a 
tape punch, typewriter or other serial entry type equipment. It accepts any 
binary coded decimal input (4 line) in parallel, converts this to serial form, 
translates to any other binary coded decimal form (4 line code), and also 
presents decimal code at the same time. It contains output circuitry suitable 
for actuating punch solenoids in any standard paper tape or card punch. A 
three position selector switch permits tape punch and typewriter to be operated 
simultaneously or separately. Units with 25 or 50 information point capacity 
are available. Hamner also has available an N-950 Parallel Binary/Decimal 
Register for use with 4 line coded equipment and a similar unit, the N-970, for 
use with Staircase coded equipment. 

Inquire about 
solid state versions of these items. 

Your Hamner representative is anxious to work 
with you in translating system requirements 
into instrument requirements. Hamner sales 
engineers will then offer proposals outlining 
possihble methods of doing the job. 
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6i. BUY IN 

-AIS i; ^i "'5?; f ^ * ^^ U ^9 ^^ -- ^- 

iNVERTED LABORATORY ANqD RESEARCH MODELS CAMERAMICROSCOPES 
MBrightfioeld LaboratoryTPhse Research Models: The all-purpose microscope for visual examination, Brightfield Laboratory Models: Phase -Research Models: screen viewing and photomicrography. Built-in 

MONOCULAR MODEL MIC. Four brightfield ob- MONOCULAR MODEL PH-MIC. Eight phase objectives 3Y4' X 4?4 camera with four flat field photo-eyepieces 
jectives 5X, O1X, 40X, 1OOX (oil); eyepieces 5X, 10X, O1X, 20X, 40X, 100X (oil) in both bright and dark- on revolving turret. Accessory attachments for 35mm., 
15X; ample height adjustment of condenser-illumi- mediumcontrast;eyepieces 5X, 10X, 15X; high ten- Polaroid. and movie cameras. Low-power (5X-40X) 
nator for even large culture bottles; sity Koehler-type illuminator;five-choice intensity trans- accessories available. Needs only 9 

w 
x 12' table space. 

built-in base transformer. $0 former; phase turret condenser with aperture |812 
BINOCULAR MODEL BMIC. Binocular version $609 for brightfield; elevating base. $81 , BrightReld Research Models: 
of Model MIC, with camera mechanism. $60 BINOCULAR MODEL PH-BMIC. Binocular MONOCULAR MODEL U-12. Same objectives version of Model PH-MIC plus built-in $1012 and visual eyepieces as Model BR-MIC. $1 95. 
Brightfield Research Models: camera mechanism. 

MONOCULAR MODEL BR-MIC. Five brightfield ob- Prices include optics, cabinets, filters, special version ofCULAR Model BU-12. Binocular 1379. 
jectives 5X, 10X, 20X, 40X, 100X (oil); eyepieces 5X, slides, petri dishes, and basic accessories. The 
IOX, 15X; rack and pinion condenser mechanism with Phase Research Models: 
individual centering adustmets for condenser ad built-in camera mechanism is standard with Phase Research Models: 
illuminator; elevating compartment provides t545 binocular models and available as an accessory MONOCULAR MODEL U-13. Same phase objectives, 
handy storage for accessories. $545. fo monoculars. Accommodates 35mm. camera econdenser, and visual $1390. 
BINOCULAR MODEL BR-BMIC. Binocular version of back or Polaroid Land Camera Attachment. BINOCULAR MODEL BU3 Binocular 
Model BR-MIC with camera mechanism. $745. Both available at extra cost NOCUL DEL U13 Binocular $1580. 

Only UNITRON Inverted Microscopes Offer ALL 1hese Advantages 
." : 

:/, -- - "-- 
accommodates slides, wet mounts, special glassware, warming , . , , J.. . . . . 
chambers and micro-manipulators e unobstructed stage for \ :'.: 

' 
iF t ' 

easy access * built-in, correct intensity illumination * glare- INSTRUMENT COMPANY . MICROSCOPE SALES DIV. 
free coated optics 0 special petri dishes for observation . 66 NEEDHAM STREET * NEWTON HIGHLANDS 61, MASS. 
of cultures even by highest power oil immersion objective 6 
graduated mechanical stage * accessory camera attach- I'd like to try UNITRON Model ............ absolutely free for ten j 
ments 0 long working distance 40X objective and other L days with no obligation. Send details. 
accessories also available -| Send me your complete catalog# 4D-2 

ASK FOR A FREE 10-DAY TRIAL. You be the judge in ____ 
your own lab. Select the model you want. Then fill out and 
mail the coupon. Microscopes sent and returned at our ORGANIZATION - DEPT. 

expense. You assume no obligation. Or if you want more ADDRESS _,------__ 5 
data on these and other UNITRON microscopes, use coupon CITY Z ZONE STATE ^ 
to request our complete catalog. . 
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CRISP-SHARP SPECIMEN PICTURES OR 

PROJECTION SLIDES IN COLOR, BLACK- 

AND-WHITE OR 10-SECOND POLAROID 
The versatility of the Nikon 6 Optical Comparator has been 
demonstrated in many ways. In addition to its function as 
an inspection and measurement instrument, it is also capable 
of producing pictures or slides of specimens under inspection, 
in color or black-and-white, or on Polaroid material. 

A camera-back attachment is available for this purpose. The 
attachment interchanges with the comparator viewing screen 
assembly. It has its own ground glass panel for focusing and 
selecting the area to be photographed. 
The camera-back attachment is utterly simple to use. It 
utilizes the optical system and illumination of the comparator. 
No darkened room is required. It is available for standard 
film and plates in sizes up to 5x7 inches. The 4x5 size can be 
used with the Polaroid #500 holder. 

Essentially the Nikon 6 Optical Comparator is a projection 
microscope. Any object, substance or specimen placed on its 

stage appears as a bright, magnified image on its 12" screen, 
where it can be studied and observed by several people 
simultaneously in the comfort of a normally lit room. 

The Nikon 6 provides incident as well as transmitted illumina- 
tion. Opaque as well as translucent substances and specimens 
can be inspected at magnifications from 10X to 100X - 
extendable to 500X. The Nikon 6 is being used for measuring 
and evaluating ultracentrifuge and electrophoresis patterns. 
It is being used in chromotography, and in the study of elec- 
tron photomicrographs. It has even been used for examining 
specimens in petri dishes and in a wide variety of applications 
requiring fast, accurate inspection of visual data or images. 
Its measurement accuracy is within 2 microns. 

For complete details, write to Dept. S-7. 

NIKON INC. * Instrument Division * 111 Fifth Ave. N. Y. 3,. 
Subsidiary of Ehrenreich Photo-Optical Industries, Inc. 

NIKON MODEL 6 OPTICAL COMPARATOR 
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Mouse encephalomyelitis virus crystals. 

You can achieve images like this routinely 
The new Carl Zeiss Electron Microscope EM-9 can 
easily be operated by the scientist or the technician. d 

Everything has been done to safeguard against op- ,j: 
erational errors. The entire control system is set up ^::' 
so that every essential control for manipulating the ,|i":? 
instrument is right at hand. Two operators can s.t j1 
comfortably and observe the image on the lumines- 
cent screen through any one of three windows. The 
screen image can also be viewed through a ? l... 
microscope having a magnification of 10x. 
In routine operations resolution is better than ' 

20A, and under optimum conditions-10 to 
12A. 
The image-forming system uses three electro- *; 

!' 

H 
magnetic-type electron lenses: the objective, 
intermediate lens and projector. The objec- X 

tive is equipped with an electrostatic cor- 
rection system known as the "Stigmator." 
Distortion-free electron micrographs can be 
made in four fixed steps. 1500x, 5000x, 

16,000x and 35,000x. Continuous magnification from 
0 to 35,000x is also possible. 
A novel principle for adjusting image brightness sim- 
plifies the electronics in the EM-9 considerably. The 
telo-focus cathode delivers a constant beam current 
of 4p0tA at a constant beam voltage of 60kV. The 
beam is oscillated across a central aperture at high 
frequency. Varying the amplitude of frequency varies 

the length of time the beam remains over the 
"~^ aperture and hence the total energy of the 

beam. 

Up With the EM-9 it is possible to take stereo 
electron micrographs by tilting the specimen. 
Electron diffraction images can be obtained 
by using the Boersch beam configuration. 
An automatic exposure timer and an auto- 
matic vacuum system are now available for 
the first time as accessories. Write us for 
further details. Complete service facilities 
available. 

The Symbol of World Famous Optics 

WEST GERMANY 

Carl Zeiss, Inc., 444 Fifth Ave., New York 18, N.Y. 
VISIT OUR EXHIBIT AT THE INTERNATIONAL CONGRESS FOR ELECTRON MICROSCOPY, PHILADELPHIA, AUGUST 29-SEPTEMBER 5 
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NOT JUST BLOOD GAS TENSIONS... 

THE ASTRUP 

ULTRA-MICRO 

APPARATUS 
by Radiometer 

a complete system 

for blood acid-base 
measurements 
* FAST 
* RELIABLE 
* FIELD PROVEN 
* ULTRA-MICRO 

In the increasingly important field of 
acid-base balance in the blood system, 
no reliable diagnosis can be made 
from pH alone, - or from pCO2 
alone. 

Respiratory and Metabolic distur- 
bances are difficult to identify and 
segregate for therapy, unless all the 
parameters of the acid-base status are 
known. 

The Astrup Technique includes not 
only an Ultra-Micro arterial blood 
sampling method, but - with the 
Radiometer AMEI - a complete sys- 
tem for exposing and evaluating all 
the separate factors related to both 
the volatile and fixed acids in the 
system. 

Quick, reliable, and field proven, the 
AME1 requires only a few moments, 
and a few drops of blood, to accu- 
rately define all the values of: pH, 
C02 tension, Bicarbonates (both Actual 
and Standard), Buffer Base, total C02, 
and a figure of excess acid or base in 
the system for chemical therapy. 
The unit is completely self-contained 
for both sampling and measurement, 
and is mounted in a wheeled cabinet 
for rapid movement from clinical to 
research laboratory, to surgery, or to 
intensive care wards. 

Write for complete literature and 
reprints of pertinent scientific papers 
-and should you wish it, a list of the 
many distinguished and satisfied users 
in your area. 

(Radiometer also supplies a Modular 
system of similar instrumentation for 
fixed installation on a bench top.) 
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XNow: A low-priced precision soutrce olf cohlerent pulsed lighlt, complete w ith pox er supply, designed to 

accominodatec a wide range of' ( accessories for advanced researh. 'Thie elliptical ()optical cavity gives hlighi 

pumping efficieniy, and is dem(lounltable for tasy access to( the( Xenon lamp antd s,-'i.;I cry'stall liolder. 

Standard accessofries--a cryvogenic cooling devar', Fabry-Per(ot interfe.roieter, optical l.ench _i_ .i nt, 

'rul)bies with highl. 
' effi4ieniIt nmuilti-laver end reflectors-greatly extenI experi.mental researbch capabilities. 

Other niew produc)) t 

OPTICAL CALOLINMETlal / ( 8650 Ejntirelv new, neasures OCW or pulsed cLASER energy fromi .05-200 joules, 
through the visible anid infrared spl?ectrurm, independent of pulse length. 

RUB13Y LASEH \INTEI''1F:Nc(.: lILTEitR. siT,'/S'350 includes seven l (II ed rid mirrors and bearn splitters at 
several levels of attenuation, a MNIOXOPA.SS filter at 694 nilimtnicron i ruby wavelen1rgth, and calilbrationl 
curves. 

O 248 HARBOR BOULEVARD 

PT I CS TECHINOLOGYs I BEMONT. CALIFRNIA 
LYtell 1-0358 (Area Code 415) 

For additional information, write OTI or your nearest OTI representative: New England: H. J. Schuft Co.; New York, Metropolitan: RMC Associates: 
New York, Upstate: E. W. Stone Co.; Mid-Atlantic: C. E. Snow Co.; So. California: Abbott Instrument & Engineering; No. California: Charles Long Associates 
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IN THE FOREFRONT OF RESEARCH 

^"^l^fPITIi Automatic Superspeed Refrigerated Centrifuge 

From its convenient, elevated control panel, to the completely smooth-walled 
stainless steel combination rotor-chamber/evaporator, the RC-2 stands out 
as the foremost Refrigerated Centrifuge in the Superspeed range. Accelera- 
tion, Timing, Braking, Temperature Control, etc. are all automatic. High 
gravities reduce running time; acceptance of six different rotors directly 
onto the unequalled SERVALL-Blum Gyro-Action self-balancing drive pro- 
vides functional versatility in routine and research applications. SS-34 Rotor 
adapts to SERVALL Continuous Flow System which collects sediment in 8, 4, 
or 2 standard 50 ml stainless steel tubes. We invite you to "lift the lid" on 
the RC-2 and see for yourself why it is the Refrigerated Centrifuge designed 
to researchers' requirements. 17,500 rpm- 37,000 x G (with SS-34 Rotor). 
Write for Bulletin SC-7RC-2 

SERVALL CENTRIFUGES SERVE YOU BEST 
SCIENCE, VOL. 137 74 
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y French Brazier in this old engraving specialized in the making of orchestral brass instruments, hunting horns 

......~_ L..~,' ::~,.-,~.-~-.~. ~ . 

aKOWN: MA A NY TUNES FROM ONE HORN? 

HOW MANY JOBS FOR ONE RECORDER? 
No musician uses a different horn for 
each tune he plays . .. why should 
scientists, researchers and engineers 
use a different instrument each time 
they record a different variable? Or, 
spend precious hours, sometimes even 
days in modifying existing convention- 
al recorders or the added expense of 
another recorder? Westronics now 
offers totally new, quickly inter- 
changeable, EXTERNAL INPUT 
MODULES that will convert a stand- 
ard Westronics Universal recorder 
from any given application to 
another in a matter of minutes. 
Get the full story on Westronics Re- 
corders . . . free catalog on request. 
Westronics, Inc. has 30 sales-service 
representatives throughout the United 
States, Canada and Europe. 

L3J 

? , . ..}* 

Ils 
I'^ ^W'^ 

' 

s?tSI" . 1 P 
.X ,, . 

WESTRONICS UNIVERSAL RECORDER WITH 
QUICK CHANGE EXTERNAL INPUT MODULES 
ALLOWS ONE STANDARD RECORDER TO DO 
A MULTITUDE OF JOBS 

[ PLUG-IN ASZ-1 FOR ADJUSTABLE SPAN AND 
ZERO 

1 PLUG-IN SG-1 FOR STRAIN GAGE 
I PLUG-IN RB-1 FOR RESISTANCE BULB 
1 PLUG-IN RB-2 FOR WHEATSTONE BRIDGE 
I1 PLUG-IN PF-1 FOR PRESSURE OR POTENTI- 

OMETER FOLLOWER 

W WESTRONICS INCORPORATED 
TWX FT 8248 U * 3605 McCART STREET * FORT WORTH, TEXAS 

62-B 1 - I - I 111 II I I 11 
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A statement of fact! 

Let us prove how right we are. Just send us a test 
chromatogram strip. We will perform a scan, without 

obligation, and send you a complete report. 

Your strip will be run on "Scanogrator 111", 
our deluxe low-background 4-pi scanner 
with automatic integration. 

* Completely windowless for maximum 
sensitivity for Tritium and C-14. 

* Low background of 8 - 12 cpm. 
* Automatic electronic integration. 
* Optional window for high betas such 

as 1-131. 

A scanner to suit every need 
2-pi and 4-pi window and windowless 
models ... for thin-layer chromatography 
(TLC), thick gels, paper strips. 

Miniature low-cost scanners for teaching 
purposes. 
"Scanogram" models now in use can be 
modified for low-background operation, 
automatic integration, or both. 

Write for new Scanner Catalog SS-1 

cATO IV I IC occessoures /ic. 
Subsidiary of Baird-Atomic, Inc. 

811 WEST MERRICK RD., VALLEY STREAM, NEW YORK * CUrtis 5-9300 

Represented Nationally by Baird-Atomic Sales Offices 
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C OILE MAN 

Vast range of material yields 
to Coleman Nitrogen Analyzer 
From crude petroleum to the finest pharmaceuticals 
-from rose petals to fertilizers-from foods to tex- 
tiles. These diverse applications, in basic research Some of the materials 
as well as in batch control, only begin to outline the routinely analyzed with 
far-reaching analytical capability of the Coleman the Coleman Nitrogen 
Nitrogen Analyzer. 
Common to each of these applications is the great nalyzer: 
increase in speed, accuracy and economy over tra- 
ditional methods for nitrogen analysis. Compare your Tobacco 
present method with these benefits routinely provided Fertilizers 
by the fully-automated Coleman Nitrogen Analyzer: Crude petroleum 
SPEED-complete analysis in 8-minute operating Refinery hydrogenation feed 
cycle; 40 analyses per day on a single instrument. stock 

ACCURACY-nitrogen content within 0.15% of Textiles 
theoretical value for materials containing 10% nitro- Fece homogenate 
gen; greater accuracy for materials with higher Soybean oil meal 
nitrogen content. Meat scraps 

ECONOMY-operating costs average less than thirty DogAnimal tissueod 
cents per analysis for reagents, combustion boat and Caffeine 
combustion tube. Jet fuel 
Inherent versatility of this instrument permits anal- Soy bean lipids 

ysis of virtually any material dissociable at tempera- Platissue 
tures under 1100? C, and with nitrogen content Plant tissue 
ranging from 0.01% to more than 75%. Sample Pharmaceuticals 
requirement is in the 1-100 milligram range. Petroleum asphalt 
Put automatic nitrogen analysis to work on YOUR Corn gluten feed 

sample materials in YOUR own laboratory. Take full Dried meat products 
Leather 

advantage of the speed, accuracy and economy Organic intermediates 
offered by the Coleman Nitrogen Analyzer. 

Write for Bulletin SB-258 ,,,__, _- _ -_ - 

Ak 7 
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WOODEN SOLID PUZZLES 

12 different puzzles that will stimulate 
your ability to think and reason. Here 

1,rVTTJ is a fascinating assortment of wood puz- 
|sQ<>^I^Q> kzles that will provide hours of pleasure. 

I FD i VJ Twelve different puzzles, ani mails and 
41// \\\ \ geometric forms to take apart and re- 

assemble, give a chance for all the fam- 
ily, young or old, to test skill, patience, 
and, best of all, to stimulate ability to 
think and reason while having lots of 
fun. Order yours now. 

Stock No. 70,205-W ---------------$3.00 Postpaid 

'FISH' WITH A MAGNET 9 C 

Go Treasure Hunting On The Bottom 
Great idea! F-<.'ei^.+'in. fum and some- 
times ':! cr.!.: :. ;:- . -;,:1 .:i': Tie a line 
to our M Xi!. M,i. !.: -.r:'.: it overboard 
in bay, river, lake or ocean. Troll it 
along the bottom-your "treasure" haul 
can be outboard motors, anchors, fishing 
tackle, all kinds of metal valuables. 5-lb. Magnet is war 
surplus-Alnico V Type-Gov't. Cost, $50. Lifts over 
125 lbs. on land-umuch greater weights under water. 
Order now and try this new sport. 
Stock No. 70,571-W 5 lb. Magnet _____$12.50 Postpaid 
Stock No. 70,570-W 31/2 lb. size _.-----$8.75 Postpaid 

MINIATURE WATER PUMP 
'ja lWonderful for experiments, miniature water- 
j a! !:, f1 n''nlr"",. HO gage railroad backdrops, 

i. 'T'-. :-. .." x 1%3") electric motor and 
]:'; I;) :,>q: l ,.:'l hobbyists, labs, schools. Pumps 
,t: :in: :, .- ilI.' of water at rate of one pint 
per minute at a 12" head. With 2 D Batteries 

in series will pump to 24" high. Runs 48 hrs. on battery. 
Works in either direction. Self-priming. 
Stock No. 50,345-W --------- $2.25 Postpaid 

separately. 
Stock No. 1700-W Tie Clasp ---?-- $3.25 Ppd. tax inel. 
Stock No. 1701-W Cuff Links ---_ $6.55 Ppd. tax incl. 
Stock No. 1702.W Set of Clasp & Links, 

$8.75 Ppd. tax incl. 

War Surplus American-Made 7x50 Binoculars 

Big savings I Brand new! Crystal r " 
clear viewing-7 power. Every opti- 
cal element is coated. An excellent 
night glass-the size recommended 
for satellite viewing. Individual eye 
focus. Exit pupil 7mm. Approx. field 
at 1,000 yds. is 376 ft. Carrying 
case included. American 7 x 50's 
normally cost $274.50. Our war sur- 
plus price saves you real money. ........... 
Stock No. 1544-W -_Only $74.80 postpd. (Tax included) 
6 x 30 Binocular-similar to above, a terrific bargain. 
Stock No. 963-W ----?-- $33.00 Pstpd. (Tax included) 

SPECIAL REDUCED PRICE FOR '62! 

LIFE SIZE VISIBLE HUMAN HEAD 

Precise, Full Color, Take-apart Model 

Study the most complex organ easily, inex- 
pensively. Ideal for student, hobbyist, pro- 
fessional. You will be amazed at the detail. 
Molded from actual human skull. Eyes, ears, 
and teeth easily removed and disassembled 
for complete study. Entire brain, spinal cord 
and organs of mouth and throat presented in 

vivid detail. Amazingly low priced-conforms to rigid 
laboratory standards. 16-page fully illustrated medical 
handbook included. 
Stock No. 70,447-W .... ,---- --- $8.95 Postpaid 

OTHER VISIBLE TAKE-APART MODELS 
Stock No. 70,470-W Heart --- ---- - $3.00 Pstpd. 
Stock No. 70,228-W Man -------- $4.98 Pstpd. 
Stock No. 70,283-W Woman --------$4.98 Pstpd. 

M ASSEMBLED : 
AND 

READY TO USE! 

Photographers! This is an actual photograph 
of the moon taken through our Astronomical 
Telescope by a 17-year-old student. 

41/4 REFLECTING TELESCOPE! Up to 255X 

^^,^^ x New vibration-free metal pedestal 
mount. With this scope you can see 
with greater power plus will split finer 

*:..:....... .. ... stars. Mirror has twice the light gath- 
-': ..::]i ? ^ * ering power. Mirror guaranteed to give 

theoretical limit of resolution. Rack and 
. '^ 

' : pinion focusing, real equatorial mount- 
ing-only one adjustment follows stars I 
Aluminaum tube. 6 power finder tele- 
scope. 2 standard size eyepieces and 

- mounted Barlow lens give you powers of 
45X-90X-135X-180X and 255X. 
Low-cost accessory eyepiece available 

for higher powers. FREE with Scope:-Valuable STAR 
CHART plus 272 page "HANDBOOK OF HEAVENS" 
plus "HOW TO USE YOUR TELESCOPE" Book. 
Shipping weight 25 lbs. 
Stock No. 85,105-W .................. $79.50 f.o.b. 
Same Telescope as above but equipped with Electric 
Clock Drive- 
Stock No. 85,107-W $109.00 F.O.B. Barrington, N. J. 

Intriguing Low-Cost Moon Model 
4r ',*& iExciting outer qpape d'l!y?.: and conver- 

sation piece. l:x;.c: :i,!'. !. :30,000 forma- 
tions-peaks, i r'l:. ,,. :. . l,,; of Storms, 

XL ,S,bg j etc.-all in . i t'. s.;; - i ', size. Accu- 
rate distance relationships. Proper light- 
ing shows moon phase; "black light" pro- 
duces startling effects. Tough, washable 

plastic. Three colors. Far side blank-can be used for 
space data. Excellent gift item. 12" dia., vt. 3/4 lb. 
Stock No. 70,515-W ---- -------$12.50 Postpaid 

SPELLBINDING EXPERIMENTS with 
SILICON SOLAR CELL AND SUN BATTERY! 

~g'~ET Experience endless fascination in con- 
verting sunlight into electricity to power 

{~c'~6p]. small motors, airpli Pr,,. etc. (See July 
'61 Poptlar Scielc le ,; i( I. "The Boat 

/it _.9^ ~ That Runs on Sunlight" for latest tech- 
/ Iv . !r,N niques). Plastic case 1%/8 x 1%/8" x 

? 
, 'IL^' t 3/16". Produces .3 to .45 volts-10-16 

milliamps. 24-page Handbook gives full 
data on 12 pat experiments. 
Stock No. 60,216-W _------------- ---- $2.25 Postpaid 
Selenium Photocell. Lower power, lower price than Silicon 
Cell. 
Stock No. 30-411-W -------------------$1.50 Postpiad 
Solar Cell and Photocell Handbook. Fascinating 112- 
page Handbook on Silicon-Cell and Selenium projects, 
demonstrations, etc. Explains photo-voltaic theory, per- 
formance. Gives infrared and ultra-violet applications. 
Paper bound, 6" x 9". 
Stock No. 9230-W ----------- ____ $2.00 Postpaid 

Remove Your Retaining Rings-Disassemble 
Lenses, Cameras, etc. 

ADJUSTABLE 
SPANNER WRENCH 

I ^^^^^11^ ~ ~strument and camera repair 
man or just plain tinkerer 

shotld owIs. Adjustable for /2" to 1.2 diameter retaining 
risigs. Complete with six different pairs of points to fit 
all types of slots and holes. 3", 6", and 12" main bars. 
All steel and iiicely plated. The finest tool we have ever 
come across for tis this type of retailiing ring work AND a 
real bargain at our low price. 
Stock No. 70,355-W -_- ------ $12.50 Postpaid 

NEW LOW PRICE FLASHLIGHT POINTER 
. . Point It Out With Arrow 

Projected_ '' Ideal for pointing ouit interesting 
features on movie and slide projec- I^t I*/. : 
tion screens. Excellent lecture tool. ~Y.'s;;, For teacher use on maps, etc. Flash- -,K. -: ~,/l^ 
light focuses an arrow where you s# t/. - 
point it. 
Stock No. 60,117-W --- ----$--- 5.95 Postpaid 

See the Stars, Moon, Planets Close Up! 
3" ASTRONOMICAL REFLECTING TELESCOPE 

60 to 180 Power. An unusual Buy! Famous Mt. Palomar Type 
You'll see the Rings of Saturn, the fascinating planet Mars, huge 
craters on the Moon, Star Clusters, Moons of Jupiter in detail. 
Galaxies! Equatorial mount with lock on both axes. Aluminized and 
over-coated 3" diameter high-speed f/10 mirror. Telescope comes 
equipped with a 60X eyepiece and a mounted Barlow Lens, giving 
you 60 to 180 power. An Optical Finder Telescope, always so 
essential, is also included. Sturdy, hardwood, portable tripod- 
FREE with Scope:-Valuable STAR CHART plus 272 page 
"HANDBOOK OF HEAVENS" plus "HOW TO USE YOUR 
TELESCOPE" BOOK. 

Stock No. 85,050-W -- ------- -$29.95 Postpaid 

.: ^ , -LOW COST 
GRAM-OUNCE SCALE 

Calibrated in ounces from 0 to 16 
::'"'^-'..";' -and in grams from 0 to 450 this 

i::.~ ]]~.. ' inexpensive gram-ounce scale is 
4mBI ..^ surprisingly accurate, particularly 

~aqBm .i.i." \ valuable in lab and production line i? 
. ^^^^ use. Made of polished stainless 

-' 1y 111 steel and aluminum. Weighing pan 
3 x 21/4aa-stands 53" high. 

Stock No. 90,053-W W----------------- $6.65 Postpaid 

I""..... . ...: PLANETARIUM PORTRAYS 
THE FASCINATING STORY 

OF EARTH IN ACTION 
IHere is the story of cosmic mo- 

. ~> ' tions-how the moon revolves around 
i "', ? the earth, and the earth around the 

^^- ~ sun, with our planet rotating simul- 
taneously. With this instrument, 

i 1.l:-r. r'r ,. a three-dimensional moving demon- 
stration of how seasons, day and night, and moon phases 
occur. This handsome gear-and-chain-driven unit is 
supported by a smartly finished wood base. The sun is 
6" in diameter, and the earth is 4". Planetarium is 
12" high, base 8" wide; arm is 18' long. A completely 
ilustrated, delightfully informative handbook included. 

Stock #70,415-W ---$29.95 ppd. 

NO EXITNNE COO EXEIMENT 
NOW . . . EXCITING NEW COLOR EXPERIMENTS 

for Amateurs 

AMAZING DIFFRACTION GRATING 
SAMPLE KIT! 

WMiracle of light diffraction! 
_^RBD^Ka ^ ~Wonder naterial of the 20th 

_AIML||iNNO&U New Zoom Microscope 

Eyepiece ZOOMS Powers From 

30X to 2000X 
Greatest microscope accessory yet! Priced amazingly low. 
Cosmibines all eyepiece powers from 10X to 20X in one as- 
sembly. Twist of dial . . . without more focusing . . . 
without extra eyepiece changing . . . and you command 
powers up to 2000X. Professional all-metal quality con- 
struction, heavily plated, anodized. Fits any standard 
.917" dia. microscope tube. B;:i]: ir. c.-:':1'.S,lc clampiing 
ring insures tight, mar-free , !,:( l.: .i. '. s'.;>.' eyepiece 
changing. Coated elements, ::::." I;., I:." : . dia., 5 
oz. wt. 
Stock No. 60,270-W -------------------- $25.00 Pstpd. 
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I 160 Pagesl 
Over 1000 Bargainsl , 

EDMUND SCIENTIFIC CO., . I 
Barringtoln, New Jersey 

Please rush Free Giant Catalog-W L.": ll i 

Name ................. ........?..*......... 

Address .................................... 

City .............Zone ....... State ........... 
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NOW . . . 

I SCAN 
CHROMATOGRAMS 
AUTOMATICALLY 

New Ultra-Sensitive Vanguard 
AUTOSCANNER Detects and Presents 

Radioactivity In Direct Digital Form 

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

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

- j ... . ..... .. 

. 

g.., 

Shown above are the two modes of 
' 

... - -~~ 1 
Data Presentation available with the 
model 880ADS. Digital information WRITE FOR THIS BOOK- 

obtained in the Peak Print mode (left) 
LET . 

Outlinures and op istionalctive 
and the Interval Print mode (right) is acteristics of the Vanguard 
utilized through all phases of the _ -A. ' GT . a Model 880ADS Low Back- 
quantitating procedure. - -t- ground AUTOSCANNER. 

VANGUARD INSTRUMENT COMPANY 
Designers and Manufacturers of Precision Instrumentation for Research 

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

San Francisco, Calif., 115 New Montgomery Street, EXbrook 2-0511 
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A SINGLE SOURCE.... 

7ot -ll y4out 7tee3ie- Ptyiny and 7tee3e- Ptyuin eonttol Snittumentation 

FREEZE DRYING- Choose the 
freeze-dryer precisely right for your 
applications from the VirTis comprehen- 
sive line of freeze-drying instrumentation. 
Equipment ranges from inexpensive dry 
ice refrigerated units to fully automatic 
freeze-dryers. 

THE NEW CENTRIFUGAL 
BIO-DRYER is a remarkably conven- 
ient instrument for freeze-drying small 
volumes of heat sensitive biologicals. No 
dry ice or mechanical refrigeration is re- 
quired. 

Water vapor is efficiently trapped by a 
re-usable desiccant. The centrifuge is then 
turned off and freeze-drying proceeds 
under the influence of the vacuum and 
heat input from the room. 

For example, living cells, such as bac- 
teria, pollen and other relatively simple 
life forms usually exhibit a higher sur- 
vival rate following freeze-drying after 
the sample has been frozen by evaporative 
freezing. 

NEW VirTis McLEOD GAUGE 
-The two major problems encountered 
with the traditional tilting McLeod Gauge 
-difficulty in cleaning and splashing of 

mercury with sudden vacuum release- 
are eliminated in the new VirTis McLeod 
Gauge. Splashing of mercury-which can 
damage a McLeod gauge when vacuum 
is suddenly released-is prevented by a 
Pyrex Brand glass ball check valve incor- 
porated in the polypropylene vacuum 
connection. 

To clean the gauge, simply remove the 
Teflon plug with "O" ring seal at the usu- 
ally closed end of the capillary tube. Small 
slugs of mercury that are occasionally 
trapped in the capillary tube are easily 
dislodged. In addition, this access port 
permits greater convenience in filling the 
gauge. 

The VirTis McLeod Gauge Plexiglas 
housing combines complete circumferen- 
tial protection with direct operation of 
the gauge. 

SAMPLE TEMPERATURE RE- 
CORDER - The quality of a freeze- 
dried product is directly related to the 
temperature at which the material is dried. 
Too high a temperature results in partial 
or total destruction of heat sensitive bio- 
logicals. Too low a drying temperature, 
although not harmful to the product, re- 
sults in excessively long drying times. 

This invaluable information for research 
investigations or quality control can now 
be obtained at a fraction of the cost of 
traditional recording equipment. 

The VirTis Sample Temperature Re- 
corder provides a continuous, permanent 
written record of the product temperature 
during the entire freeze-drying process. 
To use this recorder, simply freeze the 
temperature thermistor probe (which 
measures only 1" long x 1"8' in diameter 
with 3' Teflon coated wire and phono 
plug) in a representative sample. Sample 
temperature may be recorded for either 
bulk or manifold freeze-drying proce- 
dures. 

SAMPLE TEMPERATURE 
CONTROLLER-Precise bulk freeze- 
drying studies require samples to be dried 
at or below their eutectic temperatures 
during removal of most of the water con- 
tent of the material and control over the 
final dried product temperature. The 
VirTis Sample Temperature Controller 
performs this function automatically. 
Sample temperature is continuously indi- 
cated and controlled between -50? C and 
+30? C-the complete range of interest 
in freeze-drying procedures. 

THE COMPANY, INC. GARDINER, N. V. 
ALpine 6-2041 



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

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

You always get a good "picture" 

with Johns-Manville Chromosorb 

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

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

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

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

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

Typical Properties 
Calcined diatomaceous earth aggregate. 
Color ........................... light pink 
Free Fall Density-Ibs./cu. ft. (avg.)..........20-23 
Specific Gravity-true ........................ 2.15 
Water Absorption-cc./gr. (avg.) ...............2.4 
Moisture-% by weight, maximum ..............1.0 
pH (avg.) ..................................6-7 
Surface Area-sq. m./gm. (avg.) ................3-5 

For chromatographic studies. * . 
Chromosorb W 
Typical Properties 

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

JOHNS-MANVLLE 

JOHNS-MANVILLE JJ1 
PRODU CTS 
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For fine filtration of liquids in laboratory 
application... Celite Analytical Filter Aid 
Quality diatomite, calcined at high temperatures 
and acid-washed to remove organic and inorganic 
impurities. Filters out all types of precipitates, 
including the difficult-to-handle gelatinous and 
semi-colloidal materials, and produces brilliantly 
clear filtrates at high flow rates. 
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Basic Research at Honeywell _ 
Research Center 

Hopkins, Minnesota ' 

Magnetic Remanence 

at Cryogenic Temperatures 

Many of the properties of metals are still little understood. 
Studies of the magnetic properties of dilute metal alloys in 
the cryogenic temperature range are providing new insights 
into magnetic characteristics as well as permitting obser- 
vation of behavior heretofore expressed only in theory. 

Conventional magnetism in such metals as 
iron, cobalt and nickel results from atoms 
which have magnetic moments and act as 
individual magnets. At the Curie tempera- 
ture (iron 770? C) these moments com- 
mence spontaneous alignment with each 
other. 

In a ferromagnetic state all the atomic 
magnetic moments are aligned in the same 
direction and set up a magnetic field. In 
the antiferromagnetic state the atomic mag- 
netic moments prefer to align themselves 
in opposition to each other. This results in 
long range order in which alternate mo- 
ments are aligned in opposition thus cancel- 
ling out any total magnetism. 

It is not clearly understood why, in cer- 
tain magnetic materials, the atoms are 
arranged in a ferromagnetic or antiferro- 
magnetic state. This choice appears to 
depend upon the separation or distance 
between atoms. In a simple system (for 
example two atoms) the force that aligns 
the atomic magnetic moments is called an 
exchange force. When orbits overlap, elec- 
trons tend to be exchanged between atoms. 
This tends to split electron states. Indi- 
vidual electron states identical for each 
atom now become multiple states. One 
state corresponds to spin alignment, the 
other to an alignment of opposition. Which- 
ever state has the lower energy level will 
determine whether the resulting magnetic 
state will be ferromagnetic or antiferro- 
magnetic. When moving from a two atom 
system to a lattice, simplicity is lost and the 
problem becomes complex. 

Honeywell's approach to understanding 
such phenomena is to study the magnetic 
properties of dilute alloys where small 
amounts of magnetic metals are introduced 

13 JULY 1962 

into a noble non-magnetic metal. By this 
method degree of orbital overlap can be 
controlled and average distance between 
orbits determined. 

Cryogenic temperatures enter here be- 
cause the Curie temperature is expected to 
be lowered by dilution; at this temperature 
or below the strength of interaction of the 
magnetic moments can be observed. 

Honeywell scientists are working with 
copper manganese. 

Above the Curie temperature, the alloy 
has conventional magnetic properties. 
While lowering the temperature in a con- 
stant field, measurements of the magnetic 
susceptibility are taken (a measure of mag- 
netic moment induced in the alloy by a 
magnetic field). 

Measurements show that the suscep- 
tibility goes through a maximum. The 
temperature at which this occurs and the 
susceptibility are determined by the amount 
of dilution. 

INTENSITY OF MAGNETIZATION vs 
TEMPERATURE: 1 ATOMIC % 

MANGANESE IN COPPER 
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z 

w 1.0 
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o 
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Li 
' 
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Honeywell scientists are also working 
with copper manganese alloys from 0.47 
to 10.0% manganese at temperatures of 0.6? 
to 40? Kelvin using a liquid helium refrig- 
erator. Typical results are shown at left. 
When the magnetic field is removed a small 
amount of remanent magnetism remains. 
This remanent magnetism is temperature 
dependent. If the specimen were ferromag- 
netic its temperature dependence curve 
would be different. 

The internal magnetism cannot be ac- 
counted for by the direct exchange inter- 
action of manganese atoms. It is more likely 
that the solvent, in this case copper, is not 
inert but furnishes a medium for transmit- 
tal of magnetic forces between the solute 
manganese atoms. 

In all probability the conduction elec- 
trons of the solvent metal provide the me- 
dium of communication between magnetic 
atoms. 

Honeywell scientists have estimated the 
magnitude of this internal field and calcu- 
lated domain sizes. Indications are that the 
inner field effect continues in a systematic 
fashion to the lowest dilution. Work is con- 
tinuing with several other alloys. 

Observation and measurement of these 
magnetic phenomena can lead to further 
understanding and use of the thermal, mag- 
netic and electrical properties of metals. 

Coupled with other work in the cryo- 
genic areas this information can aid scien- 
tists in a more complete and fundamental 
understanding of materials in general. This 
in turn can assist in overcoming the intrinsic 
limitations of materials in practical engi- 
neering applications. 

If you are engaged in scientific work in- 
volving magnetism in the cryogenic range 
and would like to know more about Honey- 
well's research in this area you are invited 
to correspond with Dr. Olin Lutes, Honey- 
well Research Center, Hopkins, Minnesota. 

0 Honeywell 
2(, X s 
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MAGNETIZATION IN FIELD 
OF 10 KILO-OERSTEDS 

(RIGHT HAND SCALE) 

- ? REMANENT MAGNETIZATIO" 'a IN ZERO FIELD 
0 {LEFT HAND SCALE} 
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ways P'IC!1ER NtCLEAR can help you... 

The Picker-Dresser Nuclear Generator is one 
of the comprehensive Picker line of nuclear 
instrumentation and supplies: all marketed and 
serviced through a national network of company 
offices staffed by trained Picker people. (Picker 
alone in the nuclear field offers this caliber of 
local service.) 

For details call your district office (see 'phone 
book) or write Picker X-Ray Corporation, 
25 South Broadway, White Plains, New York, 

T. V 

The compact Neutron Generator 
control may be located up to 20 feet 
from the generator for safe operation. 
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LOOK TO CLAY-ADAMS FOR THE WORLD'S MOST COMPLETE LINE OF TABLE MODEL CENTRIFUGES. MODELS 

TO MEET EVERY NEED IN HOSPITAL, CLINICAL, INDUSTRIAL, CHEMICAL AND UNIVERSITY LABS. ALL ARE 

PRECISION INSTRUMENTS... ENGINEERED AND MANUFACTURED TO ASSURE YEARS OF TOP PERFORMANCE 

available from your dealer 
New York 10, N. Y. 
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Continuously picture... 

Observe dynamic phenomena such as ECG, EEG, blood pressure, during surgery, in recovery or intensive 
care areas with one of these two self-contained SANBORN? Visual Monitoring Systems. 

Display up to four dynamic phenomena simultaneously on a 17-inch scope in this single unit, 28" high 
system. Two additional slowly-varying events, such as heart rate and temperature, can also be observed 
on optional large scale meters, to provide a total of six channels of information. The 764 may be used 
safely in the presence of explosive gases when mounted more than five feet off the floor. Convenient 
mobile stand and ceiling swivel mount available, or "764" can be placed on bench, shelf or table. Identi- 
cal display can be supplied by an additional "slave" oscilloscope. 

The extremely compact (12" h x 131/2 w x 21" d) Model 762 Dual Monitor provides sharp, long-lasting 
display of two dynamic events on a 5-inch circular screen, and an optional external meter may also be 
used to monitor a third, slowly-varying event. Both the Dual Monitor and Model 764 use interchangeable, 

choice of interchangeable plug-in pre- 
amplifiers and application data, call your 
Sanborn Branch Office or write the Main 
Office in Waltham. 

patient 
condition 

^l_^^_^y\^^_j 4 4 >SANBORN COMPANY 
MEDICAL DIVISION Waltham 54, Mass. 
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RkOCKLAND FORUM I 
ANNOUNCING... NEW RIOCKLAND 

LABORATORY PRIMATE DIET 

W"., 
new 

A "New Star" in Primate 
Nutrition... feeding economy... 
palatability... process and shape 
Investigators agree that laboratory primates, espe- 
cially during the process of their acclimation, exhibit 
their natural traits and characteristics in their eating 
habits and become suspicious, choosy and selective 
eaters. Every feeding, especially during this initial 
period, becomes a challenge for the investigator. 

To meet this challenge and insure ready response 
at feeding time, Staley research has developed NEW 
ROCKLAND Laboratory Primate Diet-a highly pal- 
atable, nutritionally complete formulation. No supple- 
mentation of fruits and vegetables as sources of Vita- 
min C is necessary when fed within the dating period 
indicated on the tag affixed to the bag. 

13 JULY 1962 

Another extremely valuable advantage incorporated 
into this product is its shape. Best described as STAR 
SHAPE, its measurements between points are 2 inches 
-with a length of 11 inches and a thickness of M inch. 

After considerable feed testing and research, the new 
star shape was selected over several other physical 
forms. The star shape and proportions of Rockland 
Laboratory Primate Diet not only provide the pri- 
mates with greater biting surface, but also affect 
feeding economies as food will not fall through the 
cage floor. 

Phone your Rockland Dealer today for your trial 
sample. Or for further information, write: A. E. Staley 
Mfg. Co., Rockland Diets, Decatur, Illinois. 
Other Rockland Diets include: 
RAT DIET (complete) * DOG DIET * RAT DIET (D-.Free) 

GUINEA PIG DIET * MOUSE DIET * RABBIT DIET 
MOUSE BREEDER DIET 

Rockland Diets are available throughout the world 
through Staley International-Cable: STACOR 
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New 

Research 

Linac Delivers 

10 Nanosecond 

Electron Bursts 

An ARCO 45 Mev linear acceler- 
ator - delivering electron bursts as 
short as ten one-billionths of a second 
has recently been installed for 
advanced research at the General 
Atomic Division of General Dynamics 
Corporation. 

This Linac, the first of its kind 
intended for broad range basic and 
applied research, has the following 
performance characteristics: 

Energy range . . . 3-45 Mev 
Peak beam current ... 700 ma 
Average power at 30 Mev ... 12 kw 
Repetition rate .. . 720 pps max 
Frequency L Band ... 1300 mc/sec 
Pulse Length . . . 10 ns to 10 p sec 

The electrons are accelerated by 
synchronized, high-power traveling 
radio microwaves in three 1.5 meter 
waveguide sections. With proper con- 
verter targets, the beam of electrons 
can be used to produce pulses of 
neutrons, positrons and gamma rays 
for a variety of experiments. 

Experiments to be performed with 
the accelerator will range from basic 
exploration of the atomic nucleus to 
improved methods of food steriliza- 
tion. With its very short pulse 
capability, studies of transient phe- 
nomena can be made before other 
effects which might interfere with the 
experiment have time to occur. The 
Linac will be used to simulate radia- 
tion effects associated with nuclear 
explosions and space travel. 

Programs planned or under way at 
General Atomic include investiga- 
tions of neutron thermalization in 
typical reactor materials / neutron 
capture cross section measurements/ 
photonuclear studies with mono- 
energetic gamma rays produced by 
positron in-flight annihilation / stud- 
ies of the behavior of transistors and 
other electronic components when 

subjected to sudden bursts of radia- 
tion / investigations of accelerator- 
pulsed multiplying assemblies / ster- 
ilization of food / and weapon effects 
simulation. 

Among the important features of 
the installation is a pulsed directional 
magnet which will permit deflection 
of alternate beam pulses down differ- 
ent beam tubes, allowing simulta- 
neous experiments. The facility has six 
flight paths and fifteen beam ports - 
an ARCO beam handling system 
which greatly increases the research 
efficiency of the system. 

In the new Linac, increased versa- 
tility and precision have been made 
available to the user in energy and 
pulse parameters; and in daily opera- 
tion a degree of reliability has been 
attained unheard of a few years ago. 
Unmatched performance is the result 
of a continuous and sophisticated 
R &D program at the Applied Radia- 
tion Corporation. 
Write for a comprehensive 44 page 
brochure describing the capabilities of, 
and applications for ARCO Linacs, or 
contact Technical Sales for specific 
performance information. 

High powered ARCO Linac, installed at 
Rensselaer Polytechnic Institute, Troy, N. Y., 
for research in physics, chemistry and biology, 
recently exceeded its guaranteed specifica- 
tions by accelerating 55 kilowatts (average 
power) of pulsed electrons at 48 million elec- 
tron volts. At 66 Mev, the machine produced 
2 amperes in 0.3 microsecond pulses. 
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Reliability from experience with more than 300 particle accelerators in the field. 

4~ HIGH VOLTAGE ENGINEERING 
BURLINGTON. MASSACHUSETTS, U.S.A. 

APPLIED RADIATION CORPORATION 
HIGH VOLTAGE ENGINEERING (EUROPA) N.V. 
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You Can't Go Home Again 

Thousands of scientists serve government as full-time employees, and 
other thousands serve as consultants on a temporary or intermittent basis. 
The current statutes governing conflicts of interest were designed mainly 
to prevent bribery and the prosecution of claims against government by 
employees or former employees in the days before the government re- 
quired so many consultants and temporary employees. Thus, it is a crimi- 
nal offense for any employee of government to receive pay from a source 
other than the government. Rulings of the attorney general make it 
possible for part-time consultants to continue on the payroll of outside 
institutions and to participate in pension or stock-sharing plans while 
working for the government. A bill (H.R. 8140) to bring order into the 
whole field has been passed by the House and is now being considered 
by the Senate Judiciary Committee. Although the bill has one major 
defect, discussed below, it will go a long way toward bringing the 
conflict-of-interest laws up to date and, if properly modified, will help 
the government to recruit part-time and full-time scientists. 

An important feature of the bill is the section that creates a new class 
of government employees called "special government employees." This 
category will include those employees-consultants, panel members, and 
so on-who serve no longer than 130 days in any 365-day period. A 
special government employee will be partially exempted from the pro- 
vision that prevents a government employee from receiving compensa- 
tion for performing services for others in a matter in which the govern- 
ment is interested. He will be subject to the prohibition (i) in a matter 
in which he had taken part "substantially and personally" as a government 
employee; (ii) in a matter which within 2 years has been a part of his 
official responsibility; or (iii) in a matter pending in the agency in which 
he serves for more than 15 days per year. According to testimony by 
Nicholas Katzenbach, deputy attorney general, government scientific 
agencies think that the second and third restrictions are unnecessary; the 
Administration agrees about the second but thinks the third should be re- 
tained and modified to apply to periods up to 60 days. 

Another section of the bill exempts special government employees 
from the restriction on receiving compensation from a private source for 
services to the government. This would give a statutory base for present 
practice and would permit special employees to continue to take part 
in pension or other welfare plans of their former employers. 

These sections of the bill are in tune with the needs of the day. But 
there is one section that has aroused serious concern on the part of the 
government scientific agencies. This section [207 (b)] would bar a former 
employee-regular or special-from appearing as an agent or attorney in 
connection with any matter for which he had had official responsibility 
within a 2-year period prior to his leaving the government. Strictly in- 
terpreted, this would mean that men in the higher-ranking positions would 
be barred from taking executive jobs with such private agencies as uni- 
versities and industries which have government grants or contracts. Since 
the prohibition applies to both special and regular employees, recruitment 
for government jobs at higher levels would become almost impossible, 
since those who would be willing to serve for a few years would have 
no job to return to after their government stint was over. 

Unless the government is willing to settle for mediocrity in high posts, 
this section should be eliminated or greatly modified.-G. DuS. 
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New approaches to problems in technical measurementw.. 
Minute electrical impulses previously unstudied 
or undependable as information because they 
were buried in high amplitude background noise 
take on new significance when they are put 
through the CAT computer. A four-input, digital 
computer of average transients, the CAT picks 
repetitive signals out of noise (even when ratios 
are as low as 1:100), stores them in its memory, 
averages them and displays the averaged signal 
for analysis - or sends them on to readout de- 
vices. This singular research instrument is the 
development of Mnemotron Corporation, a sub- 
sidiary of Technical Measurement Corporation. 

The CAT computer shows promise in many appli- 
cations in biological and physical research. For 
instance, it is used to measure and compare si- 
multaneously evoked responses from different 
regions of the brain ... . to obtain time histograms 
of nerve action potentials . . . to single out faint 
communication signals for identification. The 

uiTECHNICAL MEAS 

i•^^ and subsidiaries - MNEM 

CAT can be used virtually anywhere that "signal 
in-a-haystack" conditions exist. 
As with the CAT. all Technical Measuremen 
Corporation instruments represent progress ir 
the realm of technical measurement. In nuclea 
research, for instance, the TMC family of puls( 
analyzers include the only 256-channel systerr 
with a choice of seven plug-inr logic circuits; th( 
most portable 400-channel pulse height analyze 
available, and the world's first production 4096 
channel time-of-flight analysis system. In tel 
emetry. another TMC subsidiary, Telernetrics 
Inc., provides reliable ground station equipmen' 
for military and space exploration installations. 
If you are interested in the remarkably wide ap 
plication possibilities of the CAT, write the 
Mnemotron Corporation, Pearl River, N.Y. If your 
problems are in the realm of nuclear research or 
telemetry, contact Technical Measurement Cor 
poration. North Haven, Connecticut. 

IUREMENT CORPORATION 
OTRON CORP. ? TELEMETRICS, INC. 

Salvation for small signals lost in high background noise 
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NEW ANALYTICAL BALANCI 
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AINSWORTH'S NEW TYPE 10 ONE-PAN 
SUBSTITUTION WEIGHING BALANCE 
Compact size: 81/4" w. x 1 55/8" h. x 16" d. 

You name tbe date 

we'll demonstfate 
Before you buy any balance let us demonstrate the 
new Type 10. 

JUST SEND IN THIS COUPON. 

WM. AINSWORTH & SONS, INC. 
2151 Lawrence St., Denver 5, Colorado 

Gentlemen: I would like to have 

( ) a demonstration of your new Type 10 balance. 

i ) a copy of your Bulletin 662 on the new Type 10 balance 

Name: ...... ..................................................................................... 

:Company:.......... ...... .. . ... ....... ............................. 

Address: ..- ......-.......- .......- . .. ------.. --------- 

AIN SWORTB 
ACCURATE SUBSTITUTION 
WEIGHING.. gives constant sensitivi 
and accurate values. 

SPEED, SO EASILY...just dial weigh 
and read results. 

EXCLUSIVE TARING METHOD 
FOR SUBSTITUTION-WEIGHING 
BALANCE. 

CAPACITY 
LOAD 220 

160 GRAMS, TOTA 
GRAMS. u 

SENSITIVITY ... 0.1 mg; readability O.C 
mg by estimation; reproducibility ? O.C 
mg. 

COMPACT... saves room, provides ma> 
mum convenience. 

PATENTED COMPENSATED BEAIM 

ANYONE CAN OPERATE IT...frei 
skilled personnel for other work. 

LOW PRICE, 

PROVED PERFORMANCE ... des 
based on Ainsworth's Right-A-Weigh on 
pan substitution weighing analytical bl 
ance...proved for almost a decade. 

7. 

I 8 
: . -!**;' 



DISTINCTIVE FEATURES 

OF AINSWORTH'S 
NEW TYPE 10 
* All controls are on front of case. 

All are marked for easy identifi- 
cation and proper operation. 

J "Add weight" and "remove weight" 
signals automatically visible on 
screen. 

I Eye-level readout. 

* Arrestment lever, pan brake, and 
light switch for optical readout 
are operated by a single knob on 
front of case. 

* Accessibility to weighing chamber 
from either side. 

I Doors have plastic finger cups 
for easy operation. 

| All weights are built-in and oper- 
ated mechanically. 
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Constant air-dashpot damping. 

Knobs on front of case operate 
weight mechanism directly, re- 
sulting in longer life. 

Constant air-dashpot damping. 

Knobs on front of case operate 
weight mechanism directly, re- 
sulting in longer life. 

I Symmetry of built-in weights pre- 
vents erratic motion of pan and 

- its related parts. 

I Arc-type beam arrestment saves 
wear on knife edges and planes. 

| Solid synthetic sapphire knife 
edges and bearings are perma- 
nently mounted in place, provid- 
ing maximum accuracy. 

* Rhodium plated weights, better than 
NBS Class S; exclusive rounded 
tops. 

I One piece removable top gives 
easy accessibility to balance 
mechanism for easy maintenance. 

Also Available... 
semi-Micro Type 12-It has a microme- 
.er readout with 1 division -= 0.01 milli- 
grams. The Type 12 Semi-Micro One-FPan 
Substitution Weighing Balance has a 
Neighing capacity of 80 grams, plus a 
:aring capacity of 40 grams, giving a 
:otal load capacity of 120 grams. 

WM. AINSWORTH 
& SONS, INC. 

iLpine 5-1723 * 2151 LAWRENCE STREET 
DENVER 5, COLORADO 
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discussion of the possible untoward ef- 
fects of preservation practices upon 
1huma ns, heightened and sharpened dis- 
cussion after each of the lectures in this 
I session. 

F . E. Deatherage (Ohio State) de- 
cri bed the reluctance of regulatory 

agencies aroUlnd the world, particularly 
in meIat-deficient areas, to accept clear- 
cut data which seeCled to show that the 
health hazards originally predicted have 
inot to this time been substantiated. 

Dcatherage has, since 1953, studied 
the preservation of red meat with anti- 
biotics and has reported repeatedly the 
effective suppression of spoilage bac- 
teria with antibiotics, particularly with 
the tetracycline antibiotics. Spoilage in 
the lyniphal system, referred to as "deep 
spoilage," has been significantly delayed 
inl unrefrigerated meat with tetracycline 
(1 to 2 parts per million), with con- 
comitant twofold and even threefold 
increases in keeping time. 

The use of antibiotics in canned 
foods was discussed by H. B. Hawley 
(Somerset, England). It was pointed out 
that the major consideration in canning 
foods vwas the requirement for absolute 
elimination of spores of Clostridium 
botulinutnm. Hence, the canning industry 
is unable to consider treatment with 
antibiotics a substitute for heat treat- 
menit (treatment at 250?F for 3 minutes) 
but considers it an adjunct to heat treat- 
ment. 

It has been shown that with the mini- 
mumn heat treatment a number of 
thermophyllic bacterial spores persist 
andt cause spoilage. For this reason, 
combinations of antibiotics and heat 
treatments have been evaluated. Heat 
treatiments sulpplemented by treatment 
with the antibiotic subtilin delayed 
spoilage by the thermophile Bacillus 
stereotlhermophlihls. Other studies have 
revealed that subtilin, penicillin, and a 
n macrolide antibiotic, tylosin, sensitized 
spores of thermophiles with respect to 
heat so that they were killed either by 
lower temniperatures or by shorter ex- 
posures to heat. There is some evidence 
to suggest that these compounds, as 
well as nisin, are only effective against 
heat--injured cells. Of further interest is 
the fact that tylosin and nisin have a 
low order of mnammalian toxicity and 
mavy yet lbe cleared for use in canning. 

J. NM. Shewan (Torry Research Sta- 
tion, Aberdeen) outlined the British ex- 

discussion of the possible untoward ef- 
fects of preservation practices upon 
1huma ns, heightened and sharpened dis- 
cussion after each of the lectures in this 
I session. 

F . E. Deatherage (Ohio State) de- 
cri bed the reluctance of regulatory 

agencies aroUlnd the world, particularly 
in meIat-deficient areas, to accept clear- 
cut data which seeCled to show that the 
health hazards originally predicted have 
inot to this time been substantiated. 

Dcatherage has, since 1953, studied 
the preservation of red meat with anti- 
biotics and has reported repeatedly the 
effective suppression of spoilage bac- 
teria with antibiotics, particularly with 
the tetracycline antibiotics. Spoilage in 
the lyniphal system, referred to as "deep 
spoilage," has been significantly delayed 
inl unrefrigerated meat with tetracycline 
(1 to 2 parts per million), with con- 
comitant twofold and even threefold 
increases in keeping time. 

The use of antibiotics in canned 
foods was discussed by H. B. Hawley 
(Somerset, England). It was pointed out 
that the major consideration in canning 
foods vwas the requirement for absolute 
elimination of spores of Clostridium 
botulinutnm. Hence, the canning industry 
is unable to consider treatment with 
antibiotics a substitute for heat treat- 
menit (treatment at 250?F for 3 minutes) 
but considers it an adjunct to heat treat- 
ment. 

It has been shown that with the mini- 
mumn heat treatment a number of 
thermophyllic bacterial spores persist 
andt cause spoilage. For this reason, 
combinations of antibiotics and heat 
treatments have been evaluated. Heat 
treatiments sulpplemented by treatment 
with the antibiotic subtilin delayed 
spoilage by the thermophile Bacillus 
stereotlhermophlihls. Other studies have 
revealed that subtilin, penicillin, and a 
n macrolide antibiotic, tylosin, sensitized 
spores of thermophiles with respect to 
heat so that they were killed either by 
lower temniperatures or by shorter ex- 
posures to heat. There is some evidence 
to suggest that these compounds, as 
well as nisin, are only effective against 
heat--injured cells. Of further interest is 
the fact that tylosin and nisin have a 
low order of mnammalian toxicity and 
mavy yet lbe cleared for use in canning. 

J. NM. Shewan (Torry Research Sta- 
tion, Aberdeen) outlined the British ex- 
perience with antibiotics in fish pres- 
ervation. On the basis of accumulated 

!data on preservation, residues, and 

' spoilage flora, parliamentary approval 

perience with antibiotics in fish pres- 
ervation. On the basis of accumulated 

!data on preservation, residues, and 

' spoilage flora, parliamentary approval 

of the use of the tetracyclines (at levels 
not to exceed 5 parts per million) for 
preserving whole and filleted fish has 
been recommended. 

A novel attempt to use antibiotics in 
bacterial classification was reported by 
A. Seaman and M. Woodbine (Univer- 
sity of Nottingham). They concluded 
that such a technique was useful epi- 
demiologically with organisms from 
similar environments. 

E. H. Kampelmacher (Utrecht) re- 
ported on the nonmedical uses of anti- 
biotics around the world, on the basis 
of a survey he made for the United 
Nations. He emphasized the proven 
value of antibiotics in food preserva- 
tion and the potential value to develop- 
ing nations of these techniques. Allu- 
sions to the theoretical public health 
hazards which might be precipitated 
arose and set the stage for the conclud- 
ing session. 

The final session was chaired by Sir 
Howard W. Florey, Nobel laureate and 
president of the Royal Society. H. Wil- 
liams-Smith (Animal Health Trust, 
Essex) spoke on the emergence of anti- 
biotic-resistant disease-producing organ- 
isms, and H. S. Goldberg (University 
of Missouri) discussed studies on hu- 
mans exposed to antibiotics nonmedi- 
cally. Williams-Smith concluded that 
although antibiotics in feeds did cause 
the emergence of antibiotic-resistant 
pathogens, the advantages of such use 
outweighed the disadvantages. Altera- 
tions of accepted chemotherapeutic 
techniques were often required, he said, 
but no public health hazard exists, since 
the emerging resistant animal pathogens 
are not pathogenic for man. 

Goldberg discussed hypersensitivity 
studies on field workers spraying strepto- 
mycin for plant-disease control. In ad- 
dition, he reported on antibiotic-resistant 
bacteria from humans given oxytet- 
racyclin for 14 months at food-residue 
levels (5 to 10 parts per million). Strep- 
tomycin appeared to present no hazard 
in the amounts used in plant sprays. 
Long-term, low-level administration of 
oxytetracycline resulted in transient 
bacterial resistance. It was concluded 
that, in general, the public is not en- 
dangered by nonmedical uses of anti- 
biotics. 

The entire proceedings of the confer- 
ence, including a summary of the dis- 
cussions, will be published by Butter- 
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FURNITURE FURNITURE 

SPACE here does not permit a full listing 
of the features that make Borroughs 
CustomLab Furniture and Fixtures so much 

in nationwide demand. In Borroughs 
custom-designing, you are assured a 

quality of construction, a degree of func- 

tional efficiency and a measure of service 

that will win your enthusiastic endorse- 
ment. These points of superiority are de- 

picted and described in detail in 

Borroughs' comprehensive catalog. You 
should have one. 
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Forthcoming Events Forthcoming Events 

August 

17-24. International Soc. for Human 
and Animal Mycology, congr., Montreal, 
Canada. (R. Vanbreuseghem, Institut de 
Medecine Tropicale, 155 rue Nationale, 
Antwerp, Belgium) 

19-25. Microbiology, intern. congr., 
Montreal, Canada. (N. E. Gibbons, Natl. 
Research Council, Ottawa 2, Ont., Canada) 

20-22. Progress in Nuclear Science and 
Engineering Education, conf., Gatlinburg, 
Tenn. (University Relations Div., Oak 
Ridge Inst. of Nuclear Studies, P.O. Box 
117, Oak Ridge, Tenn.) 

20-23. American Soc. of Agronomy, 
annual, Ithaca, N.Y. (ASA, 2702 Monroe 
St., Madison 5, Wis.) 

20-23. Problems of Gyroscopy, symp., 
Celerina, Upper Engadine, Switzerland. 
(H. Ziegler, Comite Scientifique, UITAM, 
tcole Polytechnique Federale, Zurich, 
Switzerland) 

20-24. Chemistry Congr., Abo, Finland. 
(E Wiinninen, Turun Yliopiston Kemian 
Laitos Vattenborgsviigen 5, Abo 2) 

20-24. Fracture, intern. conf., Seattle, 
Wash. (E. C. Roberts, Univ. of Washing- 
ton, Seattle) 

20-24. International Inst. of Refrigera- 
tion, Washington, D.C. (W. Pentzer, Na- 
tional Research Council, 2101 Constitu- 
tion Ave., Washington 25) 

20-24. Scientific Committee on Antarc- 
tic Research, mtg., Boulder, Colo. (by in- 
vitation). (Natl. Acad. of Sciences-Natl. 
Research Council, 2101 Constitution Ave., 
NW, Washington 25, D.C.) 

20-24. Soil Science Soc. of America, 
annual, Ithaca, N.Y. (M. Stelly, American 
Soc. of Agronomy, 2702 Monroe St., Mad- 
ison 5, Wis.) 

20-24. Structural Design of Asphalt 
Pavements, intern. conf., Ann Arbor, 
Mich. (W. K. Parr, Box 619, Univ. of 
Michigan, Ann Arbor) 

20-25. American Soc. of Limnology and 
Oceanography, Madison, Wis. (G. H. 
Lauff, Dept. of Zoology, Univ. of Mich- 
igan, Ann Arbor) 

20-25. Hydraulics and Fluid Mechanics, 
intern. seminar, Santiago, Chile. (F. J. 
Dominguez Hydraulics Laboratory, Univ. 
of Chile, Santiago) 

20-25. Limnology, intern, congr., Madi- 
son, Wis. (J. C. Wright, Birge Hall, Univ. 
of Wisconsin, Madison 6) 

21-24. Electronics, exhibit and conven- 
tion, Los Angeles, Calif. (Technical Pro- 
gram Chairman, WESCON Business Of- 
fice, 1435 S. La Cienega Blvd., Los An- 
geles 35) 

21-24. Far Infrared Spectroscopy, in- 
tern. symp., Cincinnati, Ohio. (Office of 
Information, Wright Air Development 
Div., Wright-Patterson Air Force Base, 
Ohio) 

21-24. Fracture in Crystalline Solids, 
intern. conf., Maple Valley, Wash. (E. C. 
Roberts, Metallurgical Engineering Dept., 
Univ. of Washington, Seattle 5) 

21-25. International Scientific Commit- 
tee for Trypanosomiasis Research, mtg., 
Dalaba, Guinea, Africa. (Commission for 
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20-23. Problems of Gyroscopy, symp., 
Celerina, Upper Engadine, Switzerland. 
(H. Ziegler, Comite Scientifique, UITAM, 
tcole Polytechnique Federale, Zurich, 
Switzerland) 

20-24. Chemistry Congr., Abo, Finland. 
(E Wiinninen, Turun Yliopiston Kemian 
Laitos Vattenborgsviigen 5, Abo 2) 

20-24. Fracture, intern. conf., Seattle, 
Wash. (E. C. Roberts, Univ. of Washing- 
ton, Seattle) 

20-24. International Inst. of Refrigera- 
tion, Washington, D.C. (W. Pentzer, Na- 
tional Research Council, 2101 Constitu- 
tion Ave., Washington 25) 

20-24. Scientific Committee on Antarc- 
tic Research, mtg., Boulder, Colo. (by in- 
vitation). (Natl. Acad. of Sciences-Natl. 
Research Council, 2101 Constitution Ave., 
NW, Washington 25, D.C.) 

20-24. Soil Science Soc. of America, 
annual, Ithaca, N.Y. (M. Stelly, American 
Soc. of Agronomy, 2702 Monroe St., Mad- 
ison 5, Wis.) 

20-24. Structural Design of Asphalt 
Pavements, intern. conf., Ann Arbor, 
Mich. (W. K. Parr, Box 619, Univ. of 
Michigan, Ann Arbor) 

20-25. American Soc. of Limnology and 
Oceanography, Madison, Wis. (G. H. 
Lauff, Dept. of Zoology, Univ. of Mich- 
igan, Ann Arbor) 

20-25. Hydraulics and Fluid Mechanics, 
intern. seminar, Santiago, Chile. (F. J. 
Dominguez Hydraulics Laboratory, Univ. 
of Chile, Santiago) 

20-25. Limnology, intern, congr., Madi- 
son, Wis. (J. C. Wright, Birge Hall, Univ. 
of Wisconsin, Madison 6) 

21-24. Electronics, exhibit and conven- 
tion, Los Angeles, Calif. (Technical Pro- 
gram Chairman, WESCON Business Of- 
fice, 1435 S. La Cienega Blvd., Los An- 
geles 35) 

21-24. Far Infrared Spectroscopy, in- 
tern. symp., Cincinnati, Ohio. (Office of 
Information, Wright Air Development 
Div., Wright-Patterson Air Force Base, 
Ohio) 

21-24. Fracture in Crystalline Solids, 
intern. conf., Maple Valley, Wash. (E. C. 
Roberts, Metallurgical Engineering Dept., 
Univ. of Washington, Seattle 5) 

21-25. International Scientific Commit- 
tee for Trypanosomiasis Research, mtg., 
Dalaba, Guinea, Africa. (Commission for 
Technical Cooperation in Africa South of 
the Sahara, Private Mail Bag 2359, Lagos, 
Nigeria, Africa) 
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21-28. Acoustics, intern. congr., Copen- 
hagen, Denmark. (F. H. B. Interslav, 
Tekniske H0jskole, 0stervoldgade 10, 
Copenhagen) 

21-6. Pan American Sanitary Conf., 
Minneapolis, Minn. (Pan American Sani- 
tary Bureau, 1501 New Hampshire Ave., 
NW, Washington 6, D.C.) 

22-23. International Commission on 
Radiological Units and Measurements, 
mtg., Montreal, Canada (members only). 
(H. 0. Wyckoff, X-ray Section, Natl. Bu- 
reau of Standards, Washington 25, D.C.) 

22-24. Calorimetry, annual conf., Berke- 
ley, Calif. (J. A. Morrison, Div. of Pure 
Chemistry, Natl. Research Council, Otta- 
wa, Ont., Canada) 

22-24. X-ray Optics and Microanalysis, 
intern. conf., Stanford, Calif. (L. Zeitz, 
Biophysics Laboratory, Stanford Univ., 
Stanford) 

22-25. Cytology, intern. congr., Rio de 
Janeiro, Brazil. (G. Carvalho, Rua S. 
Clemente, 443 Ap. 102 Botafogo, Rio de 
Janeiro) 

22-25. Neurology Congr., Oslo, Nor- 
way. (S. Rufsum, Rikshospitalet, Oslo) 

22-26. American Assoc. for the Ad- 
vancement of Science, Alaska Div., Ju- 
neau, Alaska. (A. Sosnkowski, Alaska 
State Museum, Box 2051, Juneau) 

23-24. Thin Films Conf., Denver, Colo. 
(R. B. Feagin, Univ. of Denver Research 
Inst., Denver 10) 

23-25. Obstetrics and Gynecology, 
congr., Copenhagen, Denmark. (P. Lange, 
Eivindsvej 36 Chl., Copenhagen) 

23-26. International Union of the His- 
tory and Philosophy of Science, Philos- 
ophy Div., genl. assembly, Helsinki, Fin- 
land. (R. Taton, 64 rue Gay-Lussac, Paris 
5e, France) 

24-25. Friends of the Pleistocene, Rocky 
Mountain section, annual field trip, Twin 
Falls, Idaho. (H. E. Malde, U.S. Geologi- 
cal Survey, Federal Center, Denver, Colo.) 

24-31. Child Psychiatry, intern. congr., 
Scheveningen, Netherlands. (Secretary, c/o 
Holland Organizing Center, Lange Voor- 
hout 16, The Hague, Netherlands) 

24-25. Plant Phenolics Group of North 
America, annual, Corvallis, Ore. (V. C. 
Runeckles, Imperial Tobacco Co. of Can- 
ada, P.O. Box 6500, Montreal, Quebec) 

24-31. Analytical Psychology, intern. 
congr., Zurich, Switzerland. (G. S. Fegerl, 
Staefa, Kanton Zurich) 

24-2. International Pharmaceutical Stu- 
dents' Federation, congr., Barcelona, 
Spain. (A. Damen, IPSF, Spaargarenstraat 
26, Oegstegeest-Leiden, Netherlands) 

25-26. International Chiropractors As- 
soc., annual, Davenport, Iowa. (G. R. 
Price, 741 Brady St., Davenport) 

25-31. Environmental Control of Plant 
Growth, intern. symp., Canberra, Austra- 
lia. (L. T. Evans, C.S.I.R.O., Div. of Plant 
Industry, P.O. Box 109, Canberra City, 
A.C.T., Australia) 

26. American Assoc. of Electromyog- 
raphy and Electrodiagnosis, annual, New 
York, N.Y. (M. K. Newman, 16861 Wy- 
oming Ave., Detroit 21, Mich.) 

26-29. American Inst. of Chemical En- 
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at lOOx and 400x magnification. They were taken with the setup pictured 
above-a standard laboratory microscope, a Honeywell Pentax 35mm 
single lens reflex camera with microscope adapter and right-angle finder, 
and a Honeywell Strobonar (electronic flash) light source. A second Honeywell 
Pentax body, loaded with color film, stands by. 

These versatile, highly efficient instruments from Honeywell will help 
you make photomicrographs of outstanding quality, yet they are not ex- 
pensive-camera, accessories, and Strobonar light source total less than 
$275. Your Authorized Honeywell Photo Products Dealer will be glad to 
demonstrate this equipment for you, or you may write for illustrated litera- 
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26-31. American Inst. of Biological 
Sciences-American Assoc. for the Ad- 
vancement of Science, Pacific Div., Cor- 
vallis, Ore. (AIBS, 2000 P St., NW, Wash- 
ington 6, D.C.) 

26-31. American Inst. of Biological 
Sciences-American Assoc. for the Ad- 
vancement of Science, Pacific Div., Cor- 
vallis, Ore. (AIBS, 2000 P St., NW, Wash- 
ington 6, D.C.) 

The following 27 meetings are being 
held under AIBS auspices during the an- 
nual meeting in Corvallis: 

American Bryological Soc. (R. 0. Belk- 
engren, Dept. of Botany & Plant Pathol- 
ogy, Oregon State Univ., Corvallis) 

American Fern Soc. (L. Dennis, Dept. 
of Botany & Plant Pathology, Oregon 
State Univ., Corvallis) 

American Fisheries Soc. (J. H. Wales, 
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American Soc. of Plant Physiologists. 
(H. J. Evans, Dept. of Botany & Plant 
Pathology, Oregon State Univ., Corvallis) 

American Soc. of Plant Taxonomists. 
(K. L. Chambers, Dept. of Botany & Plant 
Pathology, Oregon State Univ., Corvallis) 

American Soc. of Zoologists. (A. W. 
Pritchard, Dept. of Zoology, Oregon State 
Univ., Corvallis) 

Biometric Soc. (L. D. Calvin, Statistical 
Laboratory, Oregon State Univ., Corvallis) 

Botanical Soc. of America. (L. E. Jones, 
Dept. of Botany and Plant Pathology, 
Oregon State Univ., Corvallis) 

Ecological Soc. of America. (W. W. 
Chilcote, Dept. of Botany & Plant Path- 
ology, Oregon State Univ., Corvallis) 

Genetics Soc. of America. (R. Bogart, 
Dept. of Dairy & Animal Husbandry, 
Oregon State Univ., Corvallis) 

Mycological Soc. of America. (C. M. 
Leach, Dept. of Botany & Plant Pathol- 
ogy, Oregon State Univ., Corvallis) 

National Assoc. of Biology Teachers. 
(S. E. Williamson, Dept. of Science Edu- 
cation, Oregon State Univ., Corvallis) 

Nature Conservancy. (R. M. Storm, 
Dept. of Zoology, Oregon State Univ., 
Corvallis) 

Phi Sigma Soc. (W. H. Brandt, Dept. of 
Botany & Plant Pathology, Oregon State 
Univ., Corvallis) 

Phycological Soc. of America. (H. K. 
Phinney, Dept. of Botany & Plant Pathol- 
ogy, Oregon State Univ., Corvallis) 

Plant Phenolics Group of America. (H. 
Aft, Forest Products Laboratory, Oregon 
State Univ., Corvallis) 

Society for Industrial Microbiology. (R. 
Bogart, Dept. of Dairy and Animal Hus- 
bandry, Oregon State Univ., Corvallis) 

Society for the Study of Evolution, 
(W. F. Stephen, Dept. of Entomology, 
Oregon State Univ., Corvallis) 

Society for the Study of Development 
and Growth. (A. W. Pritchard, Dept. of 
Zoology, Oregon State Univ., Corvallis) 

Society of General Physiologists. (E. J. 
Dornfeld, Dept. of Zoology, Oregon State 
Univ., Corvallis) 

Society of Protozoologists. (S. E. Knapp, 
Dept. of Veterinary Medicine, Oregon 
State Univ., Corvallis) 

Tomato Genetics Cooperative. (W. A. 
Frazier, Dept. of Horticulture, Oregon 
State Univ., Corvallis) 

The following nine meetings are being 
held under AAAS auspices during the an- 
nual meeting of the Pacific Division: 

American Meteorological Soc. (L. D. 
Calvin, Statistical Laboratory, Oregon 
State Univ., Corvallis) 

American Nature Study Soc. (R. E. 
Storm, Dept. of Zoology, Oregon State 
Univ., Corvallis) 

American Soc. of Ichthyologists & Her- 
petologists, Western Div. (R. E. Storm, 
Dept. of Zoology, Oregon State Univ., 
Corvallis) 

American Soc. of Limnology & Ocea- 
nography, Pacific Div. (J. Pattullo, Dept. of 
Oceanography, Oregon State Univ., Cor- 
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Institute of Food Technologists. (C. E. 
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Wilson, Public Health Service, Portland, 
Ore.) 

Society of Systematic Zoology. (J. D. 
Lattin, Dept. of Entomology, Oregon State 
Univ., Corvallis) 

Western Soc. of Soil Science. (T. L. 
Jackson, Dept. of Soils, Oregon State 
Univ., Corvallis) 

Wilson, Public Health Service, Portland, 
Ore.) 

Society of Systematic Zoology. (J. D. 
Lattin, Dept. of Entomology, Oregon State 
Univ., Corvallis) 

Western Soc. of Soil Science. (T. L. 
Jackson, Dept. of Soils, Oregon State 
Univ., Corvallis) 

26-31. International Commission for 
Uniform Methods of Sugar Analysis, ses- 
sion, Berlin, Germany. (F. Schneider, 
Langer Kamp 5, Braunschweig, Germany) 

26-1. International Federation of In- 
formation Processing Societies, annual, 
Munich, Germany. (I. L. Auerbach, Auer- 
bach Electronics Corp., 1634 Arch St., 
Philadelphia 3, Pa.) 

26-1. Radiology, intern. congr., Mont- 
real, Canada. (C. B. Peirce, Suite 204, 
1555 Summerhill Ave., Montreal 25) 

26-2. History of Science, intern. congr., 
Ithaca, N.Y. (26-31 Aug.), and Philadel- 
phia, Pa. (31 Aug.-2 Sept.). (Secretary, 
Intern. Congr. of the History of Science, 
Cornell Univ., Ithaca) 

27-28. Culture Collections, conf., Otta- 
wa, Ont., Canada (by invitation). (S. M. 
Martin, Div. of Applied Biology, Natl. 
Research Council, Ottawa 2) 

27-28. Scandinavian Neurosurgical Soc., 
annual, Odense, Denmark. (B. Broager, 
Neurokirurgisk Afdeling, Bispebjerg Hos- 
pital, Copenhagen, Denmark) 

27-29. American Physical Soc., Seattle, 
Wash. (H. A. Shugart, Univ. of California, 
Berkeley 4) 

27-29. Ballistic Missile and Space Tech- 
nology, symp., Los Angeles, Calif. (C. T. 
Morrow, Aerospace Corp., P.O. Box 
95085, Los Angeles 45) 

27-29. Mathematical Assoc. of Amer- 
ica, summer mtg., Vancouver, B.C. (H. L. 
Alder, MAA, Dept. of Mathematics, Univ. 
of California, Davis) 

27-29. Metallurgy of Semiconductor 
Materials, conf., Philadelphia, Pa. (Amer. 
Inst. of Mining, Metallurgical, and Petro- 
leum Engineers, 345 E. 47 St., New York 
17, N.Y.) 

27-30. American Assoc. of Clinical 
Chemists, Santa Monica, Calif. (G. F. 
Lanchantin, Cedars of Lebanon Hosp., 
Los Angeles, Calif.) 

27-30. American Astronomical Soc., 
New Haven, Conn. (H. J. Smith, Yale Ob- 
servatory, 135 Prospect St., New Haven) 

27-30. American Soc. for Pharmacology 
and Experimental Therapeutics, Nashville, 
Tenn. (H. G. Mandel, George Washington 
Univ. School of Medicine, 1337 H St., 
NW, Washington 5, D.C.) 

27-30. British Orthopaedic Assoc.- 
Scandinavian Orthopedic Assoc., Copen- 
hagen, Denmark. (A. Monberg, Ortho- 
pedic Service, St. Joseph Hospital, Copen- 
hagen) 

27-31. American Congr. of Physical 
Medicine and Rehabilitation, annual, New 
York, N.Y. (G. Gullickson, Jr., 30 N. 
Michigan Ave., Chicago 2, 11.) 

27-31. Space Technology and Science, 
intern. symp., Tokyo, Japan. (F. Tamaki, 
Inst. of Industrial Science, Univ. of Tokyo, 
Shin-Ryudo-cho 10, Minato-ku, Tokyo) 

27-1. Application of Automatic Control 
in Prosthetics Design, intern. symp., Opati- 
ja, Yugoslavia. (Yugoslav Committee for 
Electronics and Automation, Terazije 23, 
Belgrade) 
13 JULY 1962 
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son Hall, Sibley School of Mechanical 
Engineering, Cornell Univ., Ithaca) 

27-1. International Council of the Aero- 
nautical Sciences, congr., Stockholm, 
Sweden. (Mr. Bergquist, Flugtechniska 
Foreningen, Bromma 11, Stockholm, 
Sweden) 

27--i. Quantum Chemistry and Solid- 
State Physics, intern. symp., Riittvik, 
Dalarna, Sweden. (Director, Symmer Inst., 
Quantum Chemistry Group, Rundelsgrand 
2A, Uppsala, Sweden) 

27-2. Chemistry of Natural Products, 
intern. symp., Prague, Czechoslovakia. 
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27-8. International Dairy Federation, 
annual, Copenhagen, Denmark. (IDF, 10 
rue Ortelius, Brussels 4, Belgium) 

28-31. American Mathematical Soc., 
summer meeting, Vancouver, B.C. (AMS, 
190 Hope St., Providence 6, R.I.) 

28-31. American Physiological Soc., 
Buffalo, N.Y. (R. G. Daggs, APS, 9650 
Wisconsin Ave., Washington 14, D.C.) 

28-31. Catholic Intern. Federation of 
Hospital Institutions, congr., Evian, 
France. (A. A. M. Sanders, Carel van 
Bylandtlaan 8, The Hague, Netherlands) 

28-1. Medicine and Public Health in 
the Arctic and Antarctic, conf., Geneva, 
Switzerland. (World Health Organization, 
Palais des Nations, Geneva) 

29-31. Association for Computing Ma- 
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Scientists have been quick to accept 
tilting dispensers because they 
offer speed and convenience. Now 
here's a new dispenser with 
versatility and which saves you 
money, too! 
Versatility because Kontes K-75920 
dispensers have an exclusive 
adjustable plunger in the chambers, 
permitting a range of volumes 
from each chamber. It saves you 
money because you need buy only 
one to get a wide range of volumes. 
K-75920 Dispenser, Tilting 

SIZE 
A B C 

Range, ml. 0-3.4 0-15 0-27 
Reproducibility, ml. ?0.05 ?0.25 ?0.25 
Each $24.50 $29.50 $36.25 
These products and approximately 
200 others are completely described 
in a new Bulletin-TC-4. 
Write for your free copy. 
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increases the efficiency of Buchner funnels 
through the utilization of a major portion of 
the filter paper surface. In some filtering 
operations, filtration is limited to those areas 
of the filter paper which lie directly over 
the holes in the Buchner funnel plate. With 
the Coors Shapiro Speedi Filter disc inter- 
posed between the plate and the filter pa- 
per, you utilize completely the entire area of 
the filter paper. The speed of filtration is 
greatly increased as is the quantity of sus- 
pension which can be filtered by a single 
sheet of paper. What's more, the total 
surface is uniformly coated. Coors filter 
discs are immediately available through your 
laboratory supply dealer, in four standard 
sizes or in an assortment of the four sizes. 

INSIST THAT YOUR LABORATORY PORCELAIN 
WARE CARRY THIS MARK OF DEPENDABILITY 

COORS 
U.S.A. 

COORS PORCELAIN COMPANY, GOLDEN, COLORADO 
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chinery, natl. mtg., Syracuse, N.Y. (J. 
Moshman, Council for Economic & In- 
dustry Research, 1200 Jefferson Davis 
Hwy., Arlington 2, Va.) 

29-31. Society for Industrial and Ap- 
plied Mathematics, summer meeting, Van- 
couver, B.C. (J. H. Griesmer, Thomas J. 
Watson Research Center, P.O. Box 218, 
Yorktown Heights, N.Y.) 

29-2. American Sociological Assoc., 
Washington, D.C. (T. Parsons, Emerson 
Hall, Cambridge 38, Mass.) 

29-3. Prehistoric and Protohistoric Sci- 
ences, intern. congr., Rome, Italy. (L. 
Cardini, c/o Museo Preistorico L. Pigo- 
rini, Via del Collegio Romano 26, Rome) 

29-4. International Assoc. of Logopedics 
and Phoniatrics, congr., Padua, Italy. (C. 
Martinolli, IALP, Via Bergamo 10, Padua) 

29-5. British Assoc. for the Advance- 
ment of Science, annual, Manchester, Eng- 
land. (BAAS, 3 Sanctuary Buildings, Great 
Smigh St., London, S.W.I, England) 

29-5. Electron Microscopy, intern, 
congr., Philadelphia, Pa. (Congress on 
Electron Microscopy, 7701 Burholme 
Ave., Philadelphia 11) 

30. Alpha Epsilon Delta, Lafayette, Ind. 
(M. L. Moore, 7 Brookside Circle, Bronx- 
ville, N.Y.) 

30-1. European Forestry Commission, 
session on torrent control, avalanche pro- 
tection, and watershed management, 
Rome, Italy. (Intern. Agency Liaison 
Branch, Office of Director General, Food 
and Agriculture Organization, Viale delle 
Terme di Caracalla, Rome, Italy) 

30-2. World Acad. of Art and Science, 
1st plenary mtg., Brussels, Belgium. (H. 
Boyko, WAAS, 1 Ruppin St., P.O. Box 
534, Rehovot, Israel) 

30-4. Analytic Functions, conf., Kra- 
k6w, Poland. (Polish Acad. of Sciences, 
Inst. of Mathematics, 30 Solskiego Str., 
Krakow) 

30-5. Photo Interpretation, symp., Delft, 
Netherlands. (Secretariat, Commission 
VII, Intern. Training Center for Aerial 
Survey, Kanaalweg 3, Delft) 

31-8. Horticulture, intern. congr., Brus- 
sels, Belgium. (General Secretariat, Intern. 
Soc. for Horticultural Science, 233 Cou- 
pure Links, Ghent, Belgium) 

September 

1-3. Astronomical League, Albuquer- 
que, N.M. (H. C. Sehested, 3223 West- 
cliff Rd. W., Fort Worth, Tex.) 

1-7. Wilderness Soc., Mt. McKinley 
Natl. Park, Alaska. (H. Zahniser, 2144 
P St., NW, Washington 7) 

2-5. Neuropsychopharmacology, intern. 
congr., Munich, Germany. (P. Deniker, 
c/o H6pital Sainte-Anne, 1 rue Cabanis, 
Paris 14', France) 

2-7. AAAS Laurentian Hormone Conf., 
Quebec, Canada. (G. Pincus, 222 Maple 
Ave., Shrewsbury, Mass.) 

2-7. Information Theory, intern, symp., 
Brussels, Belgium. (M. Selleslags, Uni- 
versit6 Libre, 50 Avenue Franklin D. 
Roosevelt, Brussels) 

2-8. Brain Edema, symp., Vienna, 
Austria. (P. Bailey, c/o NINDB, Institut 
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Hygiene, intern. congr., Bad Aussee, 
Austria. (E. Berghoff, Piaristengasse 41, 
Vienna VIII, Austria) 
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Rate Meter, Linear Amplifier, High Voltage 

Power Supply. 

MODULAR BUILDING BLOCKS 

Start with a single module (linear ampli- 
fier, single channel analyzer, or count rate 
meter). Add a power supply, detector and 
read-out device and you have the simplest 
of spectrometer systems. As funds permit, 
you can add other modules. 

A double module scaler-timer can be 
added for automatic scaling or counting. 
Simultaneously, you can add a print-out 
facility to integrate total energy under a 
peak automatically or to record it as a 
digital output. Chart recording is also pos- 
sible. 

Advanced devices for automatic sample 
counting, gas flow counting, or paper 
chromatograph counting also are available. 

Each instrument features transistorized 
reliability; modular construction; built-in 
electronic gating circuits; and plug-in 
etched circuit boards. Individual modules 
may be interchanged or combined to pro- 
vide unsurpassed measurement capability. 
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3-5. Psychometric Soc., St. Louis Mo. 
(W. G. Mollenkopf, Procter & Gamble 
Co., P.O. Box 599, Cincinnati 1, Ohio) 

3-6. Alpine Meteorology, intern. congr., 
Sauze d'Ouix-Sestriere, Italy. (M. Bos- 
solasco, Societa Italiana di Geofisica e 
Meteorologia, P.O. Box 3145, Genoa, 
Italy) 

3-7. Advanced-Technology Manage- 
ment, natl. conf., Seattle, Wash. (Inst. of 
Radio Engineers, 1 E. 79 St., New York 
21) 

3-7. Alcohol and Road Traffic, intern. 
conf., London England. (R. F. Borken- 
stein, Dept. of Police Administration, In- 
diana Univ., Bloomington) 

3-7. Anesthesiology Congr., Vienna, 
Austria. (R. Kucher, Postgraduate Medi- 
cal School, Alserstr. 4, Vienna IX) 

3-7. Antarctic Biology, symp., Paris, 
France. (R. Carrick, c/o Antarctic Div., 
D.S.I.R., P.O. Box 6022, Wellington, New 
Zealand) 

3-7. Institute of Management Sciences, 
Dublin, Eire (T. Fabian, c/o Mathe- 
matica, 76 Nassau St., Princeton, N.J.) 

3-7. International College of Experi- 
mental Phonology, congr., Padua, Italy. 
(B. Vallancien, 16 rue Spontini, Paris 
16e, France) 

3-7. Microwave Tubes, intern. congr., 
Delft, Netherlands. (Congress Office, P.O. 
Box 62, Eindhoven, Netherlands) 

3-7. Passivity, intern. symp., Toronto, 
Ont., Canada. (Mr. Cohen, Natl. Research 
Council of Canada, Ottawa, Canada) 

3-7. Transsonicum Symp., Aachen, 
Germany. (K. Oswatitsch, c/o Institut fur 
Theoretische Gasdynamik, Theaterstr. 13, 
Aachen) 

3-7. Water Pollution Research, intern. 
conf., London, England. (J. E. Holm- 
strom, Scientific Conf. Center, Heading- 
ton Hill Hall, Oxford, England) 

3-8. Chemical Machinery, Engineering, 
and Automation, intern. congr., Brno, 
Czechoslovakia. (F. Brabec, Czechoslovak 
Scientific and Technical Soc., Siroka 5, 
Prague I, Czechoslovakia) 

3-8. Corpuscular Photography, intern. 
symp., Munich, Germany. (H. Fireser, 
Inst. for Scientific Photography of the 
Munich Inst. of Technology, Munich) 

3-8. Intern. Dairy Federation, intern. 
congr., Copenhagen, Denmark. (K. Fre- 
deriksen, Raadhuspladsen 3, Aarhus, Den- 
mark) 

3-8. Neohippocratic Medicine, intern. 
congr., Montpellier, France; Cos, Greece; 
and Salerno, Italy. (M. Martiny, 10 rue 
Alfred-Roll, Paris 170, France) 

4-6. Practical Methods of Assisting Ra- 
diotherapy Centers in Less-Developed 
Areas, Montreal, Canada. (World Health 
Organization, Palais des Nations, Geneva, 
Switzerland) 

4-7. Association for Computing Ma- 
chinery, natl. conf. and exhibit, Syracuse, 
N.Y. (R. S. Jones, Sylvania Electric 
Products, Inc., Camillus, N.Y.) 

4-7. Problems of Exercise Metabolism, 
intern. seminar, Milan, Italy. (R. Mar- 
garia, Inst. of Physiology, Univ. of Milan, 
Milan) 

3-5. Psychometric Soc., St. Louis Mo. 
(W. G. Mollenkopf, Procter & Gamble 
Co., P.O. Box 599, Cincinnati 1, Ohio) 

3-6. Alpine Meteorology, intern. congr., 
Sauze d'Ouix-Sestriere, Italy. (M. Bos- 
solasco, Societa Italiana di Geofisica e 
Meteorologia, P.O. Box 3145, Genoa, 
Italy) 

3-7. Advanced-Technology Manage- 
ment, natl. conf., Seattle, Wash. (Inst. of 
Radio Engineers, 1 E. 79 St., New York 
21) 

3-7. Alcohol and Road Traffic, intern. 
conf., London England. (R. F. Borken- 
stein, Dept. of Police Administration, In- 
diana Univ., Bloomington) 

3-7. Anesthesiology Congr., Vienna, 
Austria. (R. Kucher, Postgraduate Medi- 
cal School, Alserstr. 4, Vienna IX) 

3-7. Antarctic Biology, symp., Paris, 
France. (R. Carrick, c/o Antarctic Div., 
D.S.I.R., P.O. Box 6022, Wellington, New 
Zealand) 

3-7. Institute of Management Sciences, 
Dublin, Eire (T. Fabian, c/o Mathe- 
matica, 76 Nassau St., Princeton, N.J.) 

3-7. International College of Experi- 
mental Phonology, congr., Padua, Italy. 
(B. Vallancien, 16 rue Spontini, Paris 
16e, France) 

3-7. Microwave Tubes, intern. congr., 
Delft, Netherlands. (Congress Office, P.O. 
Box 62, Eindhoven, Netherlands) 

3-7. Passivity, intern. symp., Toronto, 
Ont., Canada. (Mr. Cohen, Natl. Research 
Council of Canada, Ottawa, Canada) 

3-7. Transsonicum Symp., Aachen, 
Germany. (K. Oswatitsch, c/o Institut fur 
Theoretische Gasdynamik, Theaterstr. 13, 
Aachen) 

3-7. Water Pollution Research, intern. 
conf., London, England. (J. E. Holm- 
strom, Scientific Conf. Center, Heading- 
ton Hill Hall, Oxford, England) 

3-8. Chemical Machinery, Engineering, 
and Automation, intern. congr., Brno, 
Czechoslovakia. (F. Brabec, Czechoslovak 
Scientific and Technical Soc., Siroka 5, 
Prague I, Czechoslovakia) 

3-8. Corpuscular Photography, intern. 
symp., Munich, Germany. (H. Fireser, 
Inst. for Scientific Photography of the 
Munich Inst. of Technology, Munich) 
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congr., Copenhagen, Denmark. (K. Fre- 
deriksen, Raadhuspladsen 3, Aarhus, Den- 
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and Salerno, Italy. (M. Martiny, 10 rue 
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Areas, Montreal, Canada. (World Health 
Organization, Palais des Nations, Geneva, 
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4-7. Problems of Exercise Metabolism, 
intern. seminar, Milan, Italy. (R. Mar- 
garia, Inst. of Physiology, Univ. of Milan, 
Milan) 

4-8. Syphilis and Other Treponematoses, 
intern. forum, Washington, D.C. (W. 
Griggs, Communicable Diseases Center, 
U.S. Public Health Service, Atlanta, Ga.) 

5-6. Blood Transfusion, intern. seminar, 
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facilities. Blickman's new catalog gives dimensions of a 
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facilitate layout for any laboratory requirement. It describes 
the versatile Conflex* construction which permits 

full interchangeability of doors and drawers within 
the cabinet modules at any time to meet changing 

needs! Detailed specifications are given. In addition, 
Blickman's experienced representatives are ready to assist iN 

planning your new laboratory facilities. Call on us 
early in the planning stage. 

SAFETY ENCLOSURES - S. Blickman also manufactures 
a broad range of specialized enclosures for the safe handling of 

radioactive materials, viruses and other contaminants. 
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-I I I_L -I I I_L Mexico, D. F., Mexico (Comite Intern. 
de la Croix-Rouge, Geneva, Switzerland) 

5-7. High-Polymer Science, annual 
forum, Windsor, Ont., Canada. (L. Breit- 
man, Research and Development Div., 
Polymer Corp. Ltd., Sarnia, Ont.) 

5-7. Measurement of Thermal Radia- 
tion Properties of Solids, symp., Dayton, 
Ohio. (C. R. Andrews, Univ. of Dayton, 
Dayton 9) 

5-7. Temperature Acclimation, intern. 
symp., Leiden, Netherlands. (A. Nixon, 
Organizing Committee, 9650 Wisconsin 
Ave., Washington 14) 

5-8. American Political Science Assoc., 
Washington, D.C. (E. M. Kirkpatrick, 
APSA, 1726 Massachusetts Ave., NW, 
Washington 6) 

5-8. Internal Medicine, intern. congr., 
Munich, Germany. (H. Ludwig, Buer- 
gerspital, Basel, Switzerland) 

5-9. International Soc. of Audiology, 
congr., Leiden, Netherlands. (A. Spoor, 
Ear-Nose-Throat Dept., Academisch Zie- 
kenhuis, Leiden) 

5-11. International Council for Building 
Research Studies and Documentation, 
Cambridge, England. (General Secretariat, 
c/o Bouwcentrum, 700 Weena, P.O. 299, 
Rotterdam, Netherlands) 

6-7. Honor Soc. of Phi Kappa Phi, 
Madison, Wis. (L. R. Guild, 3839 Wil- 
shire Blvd., Los Angeles 5, Calif.) 

6-7. Problems in Chemistry and Physics 
of Non-Metallic Solids, symp., Quebec 
City, P.Q., Canada. (P. A. Giguere, Dept. 
of Chemistry, Laval Univ., Quebec City) 

6-8. Acclimation to Cold and Heat, 
symp., Leiden, Holland. (Executive Of- 
ficer, Federation of American Societies 
for Experimental Biology, 9650 Wisconsin 
Ave., Washington, D.C.) 

6-8. Pacific Slope Biochemical Conf., 
annual, Seattle, Wash. (P. E. Wilcox, 
Biochemistry Dept., Univ. of Washington, 
Seattle 5) 

6-8. Parapsychological Assoc., annual, 
Durham, N.C., (G. R. Schmeidler, 17 
Kent Ave., Hastings-on-Hudson, N.Y.) 

6-11. International Soc. of Blood Trans- 
fusion, biennial congr., Mexico, D.F., 
Mexico. (R. Medina, Avenue Chapultepec 
522, Mexico 20) 

6-16. International Institution for Pro- 
duction Engineering Research, The Hague, 
Netherlands. (IIPER, 233 Boulevard Ras- 
pail, Paris 14e, France) 

7-8. Anthropology, annual conf., Car- 
son City, Nev. (R. Shutler, Jr., Dept. of 
Archaeology, Nevada State Museum, Car- 
son City) 

7-9. International Geographical Union, 
commission on national atlases, Budapest, 
Hungary. (K. A. Salishchev, Univ. of 
Moscow, Moscow, Leninskije Gory, 
U.S.S.R.) 

7-10. American Statistical Assoc., Min- 
neapolis, Minn. (D. C. Riley, ASA, 1757 
K St., NW, Washington 6) 

7-10. Institute of Mathematical Statis- 
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Ann Arbor, Mich. (T. Fabian, c/o Mathe- 
matica, 76 Nassau St., Princeton, N.J.) 

9-12. Society of Mining Engineers, fall 
meeting, Gatlinburg, Tenn. (SME, 345 
E. 47 St., New York 17) 

9-14. American Chemical Soc., natl. 
meeting, Atlantic City, N.J. (A. T. Wind- 
stead, Natl. Meetings Dept., ACS, 1155 
Sixteenth St., NW, Washington 6) 

9-14. American Congr. on Surveying 
and Mapping-American Soc. of Photog- 
rammetry, St. Louis, Mo. (Convention 
Headquarters, ACSM, Box 2731, Soulard 
Station, St. Louis 4) 

9-14. Homeopathic Medicine, intern. 
congr., Bad Godesberg, Germany. (W. 
Schwarzhaupt, Sachsenring 73, Cologne, 
Germany) 

9-14. Illuminating Engineering Soc., 
Dallas, Tex. (C. L. Amick, Day Brite 
Lighting, Inc., P.O. Box 141, St. Louis 
66, Mo.) 

9-14. International College of Sur- 
geons, biennial, New York, N.Y. (H. E. 
Turner, 1516 Lake Shore Dr., Chicago 
11, Ill.) 

9-15. Dermatology, intern. congr., 
Washington, D.C. (E. D. Osborne, 71 
North St., Buffalo, N.Y.) 

9-15. International Soc. of Hematology, 
congr., Mexico, D.F., Mexico (L. Sfanchez- 
Yllades, c/o Instituto de Estudios Medicos 
y Biologicos, Apartado postal 25228, 
Mexico 20, D.F.) 

9-15. Paediatrics, intern. congr., Lis- 
bon, Portugal. (M. Cordeiro, Clinica 
Pediatrica Universitoria, Hospital Santa 
Maria, Avenue 28 de Maio, Lisbon 4, 
Portugal) 

9-23. Technical Science in the Service 
of Progress and Peace, intern. trade fair, 
Brno, Czechoslovakia. (Embassy of the 
Czechoslovak Socialist Republic, 2349 
Massachusetts Ave., NW, Washington 8) 

10-12. Geochemical Soc., organic geo- 
chemistry group, Milan, Italy. (U. Colom- 
bo, G. Donegani Research Inst., Monte- 
catini Co., Via del Lavoro 4, Novara, 
Italy) 

10-12. Technical Assoc. for Waste 
Water, annual, Wiesbaden, Germany. 
(Abwassertechnische Vereinigung, Bertha- 
von-Suttner-Platz 8, Bonn, Germany) 

10-14. Applied Meteorology, natl. conf., 
Hampton, Va. (D. A. Lea, Navy Weather 
Research Facility, Naval Air Station, Nor- 
folk 11, Va.) 

10-14. Inelastic Scattering of Neutrons 
in Solids and Liquids, symp., Chalk 
River, Canada. (Intern. Atomic Energy 
Agency, 1 1 Kiirntner Ring, Vienna 1, 
Austria) 

10-15. Analog Computation Applied to 
Aeronautics, seminar, London, England. 
(S. C. Redshaw, Civil Engineering Dept., 
Univ. of Birmingham, Edgbaston 15, Bir- 
mingham, England) 

10-15. International Assoc. of Game, 
Fish, and Conservation Commissioners, 
Moran, Wyo. (IAGFCC, 16413 Canter- 
bury Dr., Hopkins, Minn.) 

10-15. International Gravimetric Bu- 
reau, general assembly, Paris, France. (J. 
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10-15. Research in Mammary Tumours, 
World Health Organization scientific 
group, London, England. (WHO, Palais 
des Nations, Geneva, Switzerland) 

10-16. Protection Against Corrosion, 
symp., Bratislava, Czechoslovakia. (Mr. 
Jelinek, Dom Technicky, Kocel'ova 17, 
Bratislava) 

10-16. Relationship between Soil Fauna 
and Soil Microflora, symp., Oosterbeek, 
Netherlands. (J. van der Drift, Inst. for 
Biological Field Research, Kemperberger- 
weg 11, Arnhem, Netherlands) 

10-18. Variations of Existing Glaciers, 
symp., Obergurgl, Austria. (L. J. Tison, 
Intern. Assoc. of Scientific Hydrology, 
61 rue des Ronces, Gentbrugge, Belgium) 

10-21. Experimental Stress Analysis, 
inst., Detroit, Mich. (J. Der Hovanesian, 
Engineering Mechanics Dept., Wayne State 
Univ., Detroit 2) 

10-15. Research in Mammary Tumours, 
World Health Organization scientific 
group, London, England. (WHO, Palais 
des Nations, Geneva, Switzerland) 

10-16. Protection Against Corrosion, 
symp., Bratislava, Czechoslovakia. (Mr. 
Jelinek, Dom Technicky, Kocel'ova 17, 
Bratislava) 
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Biological Field Research, Kemperberger- 
weg 11, Arnhem, Netherlands) 

10-18. Variations of Existing Glaciers, 
symp., Obergurgl, Austria. (L. J. Tison, 
Intern. Assoc. of Scientific Hydrology, 
61 rue des Ronces, Gentbrugge, Belgium) 

10-21. Experimental Stress Analysis, 
inst., Detroit, Mich. (J. Der Hovanesian, 
Engineering Mechanics Dept., Wayne State 
Univ., Detroit 2) 

11-17. Ornithology, all-union conf., 
L'vov, U.S.S.R. (Ministry of Higher and 
Secondary Special Education, Moscow, 
U.S.S.R.) 

11-17. Physiology, intern. congr., Lei- 
den, Netherlands. (W. 0. Fenn, Dept. of 
Physiology, Medical Center, Univ. of 
Rochester, Rochester 20, N.Y.) 

12-14. Condensation and Evaporation 
of Solids, intern. symp., Dayton, Ohio. 
(Office of Aerospace Research, U.S. Air 
Force, Washington 25) 

12-14. Plutonium as a Power-Reactor 
Fuel, natl. meeting, Richland, Wash. 
(American Nuclear Soc., 86 E. Randolph 
St., Chicago 1, Ill.) 

12-18. International Inst. de Sociologie, 
Cordoba, Argentina. (C. C. Zimmerman, 
200 Emerson Hall, Harvard Univ., Cam- 
bridge 38, Mass.) 

13-14. Advanced Gas-Cooled Reactors, 

11-17. Ornithology, all-union conf., 
L'vov, U.S.S.R. (Ministry of Higher and 
Secondary Special Education, Moscow, 
U.S.S.R.) 

11-17. Physiology, intern. congr., Lei- 
den, Netherlands. (W. 0. Fenn, Dept. of 
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12-14. Condensation and Evaporation 
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Force, Washington 25) 

12-14. Plutonium as a Power-Reactor 
Fuel, natl. meeting, Richland, Wash. 
(American Nuclear Soc., 86 E. Randolph 
St., Chicago 1, Ill.) 

12-18. International Inst. de Sociologie, 
Cordoba, Argentina. (C. C. Zimmerman, 
200 Emerson Hall, Harvard Univ., Cam- 
bridge 38, Mass.) 

13-14. Advanced Gas-Cooled Reactors, 

symp., London, England. (Secretary, 
British Nuclear Energy Conf., 1-7 Great 
George St., London, S.W.1) 

13-14. Engineering Management, an- 
nual conf., New Orleans, La. (Inst. of 
Radio Engineers, 1 E. 79 St., New York 
21) 

13-14. Engineering Writing and Speech, 
natl. symp., Washington, D.C. (Inst. of 
Radio Engineers, 1 E. 79th St., New York 
21) 

13-15. Polymer Research, annual symp., 
Lodz, Poland. (A. Boryniec, Technical 
Univ. of Lodz, Zwirki 36, Lodz) 

14-16. Society of Exploration Geo- 
physicists, annual intern. meeting, Calgary, 
Alberta, Canada. (N. J. Christie, 209A 
Sixth Ave., SW, Calgary) 

15-17. Psychology and Pedagogy, in- 
tern. symp., Turin, Italy. (Servizio di As- 
sistenza Psico-Medico Sociale della Pro- 
vincia di Torino, Via Giovannida Veraz- 
zano 4, Turin) 

16-19. American Inst. of Chemical En- 
gineers, natl. meeting, Denver, Colo. (Sec- 
retary, AICE, 25 W. 45 St., New York 
36) 

16-22. Latin American Chemistry 
Congr., annual, Buenos Aires, Argentina. 
(Secretary, Congreso Latinoamericano de 
Quimica, Casilla de Correo 2153, Buenos 
Aires) 

16-22. Low-Temperature Physics, in- 
tern. conf., London, England. (LT8, Queen 
Mary College, University of London, Mile 
End Rd., London, E.1) 

16-24. Military Medicine and Pharm- 
acy, intern. congr., Caracas, Venezuela. 
(E. P. Vivas, c/o Ministerio de la De- 
fensa, Caracas) 

17-18. Hydrofoils and Air Cushion Ve- 
hicles, natl. meeting, Washington, D.C. 
(W. H. Arata, Jr., Manager-Market Plan- 
ning, Fairchild Stratos, Hagerstown, Md.) 

17-18. Water Protection, symp., Schaff- 
hausen, Switzerland. (Ligue Suisse pour la 
Protection des Euz, Kurbergstrasse 19, 
Zurich 49, Switzerland) 

17-19. Pharmaceutical Products, intern. 
symp., Florence, Italy. (A. Soldi, Societa 
Italiana di Scienze Pharmaceutiche, Via 
Giorgio Jan 18, Milan, Italy) 

17-21. Hormones and the Kidney, col- 
loquium, London, England. (P. C. Wil- 
liams, c/o Imperial Cancer Research Fund, 
Burtonhole Lane, London, N.W.7) 

17-21. Malacological Congr., London, 
England. (H. E. J. Biggs, 19 Siward Rd., 
Bromley, Kent, England) 

17-21. Vector Control, symp., Geneva, 
Switzerland. (World Health Organization, 
Palais des Nations, Geneva) 

17-22. High-Speed Photography, intern. 
congr., The Hague, Netherlands. (Con- 
gress Secretariat, 14 Burgemeester de 
Monchyplein, The Hague) 

17-22. International Brain Research Or- 
ganization, central committee meeting, 
Paris, France. (H. H. Jasper, U.N. Edu- 
cational, Scientific and Cultural Organiza- 
tion, Place de Fontenoy, Paris 7e) 
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berculosis, annual, Paris, France. (IUAT, 
15 rue Pomereau, Paris 16') 

17-24. History of Medicine, intern. 
congr., Warsaw and Krakow, Poland. (Or- 
ganizing Committee, Chocimska 22, War- 
saw) 

17-29. Chromatographic Methods for 
Lipid Research, intern. congr., Milan, 
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SCI i NC 
TO PUBLISH 
GUIDE TO SCIENTIFIC 
INSTRUMENTS 

Science will publish a comprehensive guide to 

manufacturers of scientific instruments in the 12 

October Instrument Issue. The guide will list 

manufacturers of equipment and instruments 

for analytical chemistry, medical electronics, 

biology, physics, geology, and oceanography. 

If your company manufactures instruments and 

equipment for the above fields and has not al- 

ready received an official listing form, you can 

obtain one by writing to 

SCIENCE 
11 West 42 Street 
New York 36, N. Y. 

NEW THIN FILM 
NRC VACUUM COATER 

Here's a newly-designed vacuum evaporation system 
for research and development in electronics, optics, 
infrared and semi-conductor products. 

The NRC Model 3166 Exclusive Features 
NEW ELECTRIC HYDRAULIC HOIST to raise and 

lower bell jar. 
NEW NRC 6" fractionating 4-stage diffusion pump 

(Model HS6-1500) rated 1550 liters / sec., 750 micron 
forepressure tolerance. 

ALL CONTROLS ON FRONT PANELS, for easy 
reading and operation, and less floor space 
required. 

FULL OPENING, straight-through high conduct- . ance gate valve. 

NEW CIRCULAR CHEVRON BAFFI.I-: :: : 
COLD TRAP, for more even cooling of ehlev,on 'IT . ,.o .o 
plates, prevention of backstreamin g. ;c'i eryo- o : i 
genic pumping of condensable vapo(rs. : " 

LARGE BASE PLATE has 17 elec- L i : 
tric and mechanical feed-through 
seals all identically sized( 1" diam- _ l! 
eter) for greater flexibilityand pos- 
sible different arrangements of 8 
feed-through in base plate-either 
18" or 24" diameter bell jar can be 
used interchangeably. 

EQUIPMENT 
CORPORATION 

Write or call for data 
A Subsidiary of National Research Corporation sheet and r 

160 Charemont Street, Dept. 25-G th M de 3166 
Newton 61, Massachusetts for the Model 3166 

DEcatur 2-5800 Vacuum Coater. 

BACTRONIC COLONY COUNTER 
All-Transistor Electronic Colony Counter , , 

i 

Marks. as it Counts Automatically X 
In Open and Closed Petri Dishes 

' 
/'=.r_ 

Four precision counting devices make this instru- - , 
ment indispensable for routine colony counting 
and in phage and bacterial genetics: an Elec- 
tronic Marking Probe; A Plug-in Marking Grease 
Pencil or Plug-in Marking Pen; and a Pushbutton 
Counter. 
Colonies are accurately recorded in a single prob- 
ing action that leaves an identifving puncture in 
the agar. The Electronic Probe picks up radio im- 
pulses on contact with any agar medium and ac- 
tuates the counting mechanism. Electrical splat- 
tering is completely eliminated by the low voltage 
input. Where puncturing is undesirable, the Plug- 
in Grease Pencil or Marking Pen is used to mark 
the back of the plate as it counts. 

Plates are flooded with brilliant white light that 
is cool, soft and easy on the eyes. Specimens are 
illuminated in bold relief against a contrasting 
agar background, revealing colony morphology. 
Even pinpoint colonies are easily discerned. --....... 

The instrument has an automatic numerical re- WRITE FOR / NEW BRUNSWICK SCII 
set to zero, a sterilizing Probe Well and a magni- CATALOG 
fying lens. C110S/7132 \I.WJ-T'*..7J: :..". 

I Nzvc ru. BUA out6, iNW BRUnU 

UNCONDITIONAL 
YEAR WARRANTY 

ENTIFIC CO., INC. 

SWICK, NEW JERSEY 
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BUCH LER 

REGULATES FLOW OF SOLVENTS 
THROUGH CHROMATOGRAPHIC 
COLUMNS AT A PRE-SET 
CONSTANT VOLUME 
Features: 

* CONSTANT FLOW RATE of buffer solution 

* ADJUSTABLE VOLUME from 25 ml to 950 
ml/hour 

* ALL COMPONENTS, which are in contact 
with the solvent, are made of teflon or glass 

* Designed for CONTINUOUS DUTY 

* EXCEPTIONALLY LOW COST 
A I DERBUCHE SSend for Bulletin OTHER BUCHLER LABORATORY AIDS-26000 or com- 

plete information 
Chloridometers Rotary Evapomix 
Electrophoresis Apparatus Uviscan 
Flash Evaporators Varigrad 
Fraction Collectors Water Boosters 

for timing experiments and 

processes where you desire to 

program a number of events . . 
. . ,S,i..: c. e W. '..5 : 'i M ' ......... 

an entirely new 
LABORATORY 
PROGRAMMER 

providing these advantages: 
* 5 constantly synchronized 

channels within a single unit. 
* Easy to change event sequencing. 
* Simple to replace complete 

program. 
* Plug-in unit for time base change. 
* 110v supplied to each of 5 panel 

receptacles on program command. 
Price $285.00 f.o.b. Cambridge 

For brochure with details 
call or write 

SPACE MECHANISMS 
639 Massachusetts Ave., Cambridge, Mass. 

Tel. 491-1743 
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,CAGES 
For Your 

Particular Needs 
Choose with Confidence from 

Harford's complete line 

Automation by Unitization 
is Harford's new method of 
caring for animals in the lab. 
Automatic watering and 
flushing plus the interchange- 
ability of types of cages on 
the same racks make this 
possible. 

We would like to give you 
the benefit of our experience 
in adapting mechanical prob- 
lems to biological care prob- 
lems to suit your special re- 
quirements. 

II A t F 0 It I 
METAL PRODUCTS, Inc. 

Dept. S-Aberdeen, Md. INC. 

Italy. (R. Paoletti, Congres International, 
V. del Sarto 21, Milan) 

18-21. Food Science and Technology, 
intern. congr., London, England. (F. J. 
Griffin, 14 Belgrave Sq., London, S.W. 1) 

18-22. Agricultural Aviation, intern. 
conf., Grignon, France. (P. Journet, Serv- 
ice de la protection des vegetataux, Min- 
istere de l'Agriculture, 78 rue de Varenne, 
Paris 7', France) 

18-23. International Assoc. of Geodesy, 
Munich, Germany. (J. J. Levallois, IAG, 
19 rue Auber, Paris 8") 

18-24. Effects of Use and Disuse of 
Neuromuscular Functions, Prague-Liblice, 
Czechoslovakia (by invitation). (Czecho- 
slovak Acad. of Sciences, Narodny Tr. 5, 
Prague I) 

18-26. Equatorial Aeronomy, intern. 
symp., Huaychulo, Peru. (A. A. Giesecke, 
Scientific Program Committee, Apartado 
3747, Lima, Peru) 

18-28. International Atomic Energy 
Agency, general conf., Vienna, Austria. 
(IAEA, 11 Karntner Ring, Vienna I) 

19-20. Industrial Electronics, annual 
symp., Chicago, Ill. (E. A. Roberts, Comp- 
tometer Corp., 5600 Jarvis Ave., Chicago 
48) 

19-21. Rocky Mountain Minerals Conf., 
Butte, Mont. (Metallurgical Soc. of AIME, 
345 E. 47 St., New York 17) 

19-22. Information Retrieval, seminar, 
Minneapolis, Minn. (Director, Center for 
Continuation Study, Univ. of Minnesota, 
Minneapolis 14) 

19-23. Air Force Assoc., convention 
and aerospace panorama-weapons meet, 
intern., Las Vegas, Nev. (AFA, 1901 Penn- 
sylvania Ave., NW, Washington 6) 

20. Surgery of the Hand, intern. conf., 
Paris, France. (L. Gosse, c/o Hopital de 
Nanterre, 3 Av. de la Republique, Nan- 
terre (Seine), France) 

20-22. Sulphur Therapy, intern. symp., 
Innsbruck, Austria. (K. Weithaler, c/o 
Medizinische Universitats Klinik, Inns- 
bruck) 

20-23. International Soc. for Practical 
Applied Medicine, intern. congr., Salz- 
burg, Austria. (Sekretariat, Internationale 
Gesellschaft fiir Praktisch Angewandte 
Medizin, Lange Str. 21a, Oelde, Westfalen, 
Germany) 

20-23. Rockets and Space Flight, symp., 
Coblenz, Germany. (Deutsche Raketen- 
Gesellschaft, Fritz-Beindorf-Allee 9, Han- 
over, Germany) 

20-28. Intergovernmental Oceanograph- 
ic Commission, Paris, France. (U.N. Ed- 
ucational, Scientific and Cultural Organi- 
zation, Place de Fontenoy, Paris 7e) 

20-30. Handling and Lifting Equipment 
and Industrial Electricity, intern. study 
sessions, Charleroi, Belgium. (Societe Co- 
op6rative de Gestion, Palais des Exposi- 
tions, Avenue de l'Europe, Charleroi) 

22. Pharmacy Assembly, annual, New 
York, N.Y. (J. Yellin, Hebrew Home for 
the Aged, Bronx, N.Y.) 

22-29. International Scientific Film 
Assoc., congr., Warsaw, Poland. (F. Ga- 
zan, ISFA, 38 Avenue des Ternes, Paris 
17?, France) 

23-26. Latin American Congr. of An- 
giology, Buenos Aires, Argentina. (E. 
Sales, Santa Fe 1171, Buenos Aires) 

23-26. Petroleum Mechanical Engineer- 
ing, conf., Dallas, Tex. (American Soc. of 
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Mechanical Engineers, Meetings Manager, 
29 W. 39 St., New York 18) 

23-27. Electrochemical Soc., Boston, 
Mass. (ES, 1860 Broadway, New York 23) 

23-27. Metal, intern. congr., Vienna, 
Austria. (Metall-u. Farben A.G., Kairnt- 
nerstrasse 7, Vienna I) 

24-26. European Assoc. Against Polio- 
myelitis, symp., Prague, Czechoslovakia. 
(P. Recht, EAAP, 56 rue Charles Legrelle, 
Brussels 4, Belgium) 

24-26. National Power Conf., Balti- 
more, Md. (American Soc. of Mechanical 
Engineers, 29 W. 39 St., New York 18) 

24-26. World Veterinary Poultry Assoc., 
conf., Cambridge, England. (W. M. Mc- 
Kay, Cyanamid of Great Britain, Ltd., 
Bush House, Aldwych, London, W.C.2, 
England) 

24-28. International Astronautical Fed- 
eration, congr., Sofia, Bulgaria. (J. A. 
Stemmer, [AF, P.O. Box 37, Baden, 
Switzerland) 

24-28. Organometallic Derivatives, in- 
tern. colloquium, Paris, France. (H. Nor- 
mant, Faculte des Sciences, Universite de 
Paris a la Sorbonne, 47 rue des Ecoles, 
Paris 5e) 

24-29. International Committee on Elec- 
trochemical Thermodynamics and Kinet- 
ics, Rome, Italy. (N. Ibl, c/o Laboratory 
of Physical Chemistry, Federal Polytech- 
nicum, 6 Universitiitsstrasse, Zurich, 
Switzerland) 

24-29. Pharmaceutical Sciences, intern. 
congr., Vienna, Austria. (W. Thor, Or- 
ganizing Committee, Spitalgasse 31, Vi- 
enna 9) 

24-29. Technical Assoc. of the Pulp 
and Paper Industry, annual conf., Stock- 
holm, Sweden. (I. F. Hendry, Research 
and Development, Wigging Teape & Co., 
Ltd., Beaconsfield, Bucks, England) 

24-30. European Seismological Com- 
mission, general assembly, Jena, Germany. 
(E. Peterschmitt, ESC, 38 Boulevard d'An- 
vers, Strasbourg, France) 

24-30. Vital Substances, Nutrition, and 
Civilization Diseases, intern. convention, 
Garmisch-Partenkirchen, Germany; and 
Innsbruck, Austria. (Intern. Soc. for Re- 
search on Nutrition and Vital Substances, 
Bremeroderstr. 61, Hanover-Kirchrode, 
Germany) 

25-28. Association of Iron and Steel 
Engineers, Cleveland, Ohio. (Managing 
Director, AISE, 1010 Empire Bldg., Pitts- 
burgh 22, Pa.) 

25-28. Electric Power Systems for 
Space, conf., Santa Monica, Calif. (Amer- 
ican Rocket Soc., 500 Fifth Ave., New 
York 36) 

26-28. Practice of Gas Chromatography, 
meeting, East Lansing, Mich. (C. G. Har- 
riz, Houdry Process & Chemical Co., Box 
427, Marcus Hook, Pa.) 

26-29. Austrian Soc. of Biochemistry, 
Society for Physiological Chemistry, Ger- 
man Pharmacology Soc., Vienna, Austria. 
(Secretariat, Vienna Medical Acad., 4 Al- 
serstr, Vienna IX) 

26-29. Neurobiologists, intern. meeting, 
Kiel, Germany. (W. Bargmann, Neue Uni- 
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ics, Rome, Italy. (N. Ibl, c/o Laboratory 
of Physical Chemistry, Federal Polytech- 
nicum, 6 Universitiitsstrasse, Zurich, 
Switzerland) 

24-29. Pharmaceutical Sciences, intern. 
congr., Vienna, Austria. (W. Thor, Or- 
ganizing Committee, Spitalgasse 31, Vi- 
enna 9) 

24-29. Technical Assoc. of the Pulp 
and Paper Industry, annual conf., Stock- 
holm, Sweden. (I. F. Hendry, Research 
and Development, Wigging Teape & Co., 
Ltd., Beaconsfield, Bucks, England) 

24-30. European Seismological Com- 
mission, general assembly, Jena, Germany. 
(E. Peterschmitt, ESC, 38 Boulevard d'An- 
vers, Strasbourg, France) 

24-30. Vital Substances, Nutrition, and 
Civilization Diseases, intern. convention, 
Garmisch-Partenkirchen, Germany; and 
Innsbruck, Austria. (Intern. Soc. for Re- 
search on Nutrition and Vital Substances, 
Bremeroderstr. 61, Hanover-Kirchrode, 
Germany) 

25-28. Association of Iron and Steel 
Engineers, Cleveland, Ohio. (Managing 
Director, AISE, 1010 Empire Bldg., Pitts- 
burgh 22, Pa.) 

25-28. Electric Power Systems for 
Space, conf., Santa Monica, Calif. (Amer- 
ican Rocket Soc., 500 Fifth Ave., New 
York 36) 

26-28. Practice of Gas Chromatography, 
meeting, East Lansing, Mich. (C. G. Har- 
riz, Houdry Process & Chemical Co., Box 
427, Marcus Hook, Pa.) 

26-29. Austrian Soc. of Biochemistry, 
Society for Physiological Chemistry, Ger- 
man Pharmacology Soc., Vienna, Austria. 
(Secretariat, Vienna Medical Acad., 4 Al- 
serstr, Vienna IX) 

26-29. Neurobiologists, intern. meeting, 
Kiel, Germany. (W. Bargmann, Neue Uni- 
versitat, Olshausenstrasse 40/60, Kiel) 

27-29. Protection of Plants and Ex- 
termination of Pests, symp., Magdeburg, 
Germany. (Chemische Gesellschaft in der 
D.D.R., Unter den Linden 68-70, Berlin 
W.8, Germany) 
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PERIODIC CHART Gives all-new 1961 atomic weights based 
on carbon-12; includes Lawrencium. Lists latest, most important 
information about all 103 elements (symbol, atomic number and 
weight, group, maximum orbital electron distribution for each 
period). Lanthanum and Actinium series are separated. Printed in 
two colors for easier reading. Lab-size chart is 32" wide x 23" high 
on easily cleaned Texoprint that won't curl, flake or fray (Catalog 
No. 5-702, $3.00 ea. or $2.75 ea. in lots of 12). Lecture-size chart 
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WATER THERMOSTATS 
Individual, compact and flexible thermostats are a re- 
quirement in present day laboratories. HETO thermostats 
offer compactness and reliability in several styles and 
pump capacities; noiseless, radiation-free motors . * and 
dual capacity controlled heater . . . cooling coils * . * 
all stainless tanks and fittings . . . and water flow 
control. Ideal for any temperature control application. 

A I 

CLOSED TANK 14" x 5" x 7V2" 

Other sires and types available. 
Write for Complete Heto Catalogue. 

critical 

thin sectioning 

starts here 

Only the GILLINGS-BRONWILL THIN 
SECTIONING MACHINE lets you cut to 
such an accurate degree of thinness-despite 
liardness of material. Section cuts are made 
in less than five minutes with uniform thick- 
ness from section to section-with no trace 
of scarf marks from cutting wheel . and 
kerf loss only 0.012". Ideal for research or 

quantity production runs. Rate of feed set 
from 5 , to Y" per minute. Find out how 
I his sectioning machine will meet your 
requirements. Write today for complete 
specifications. No obligation, of course. 

BRONWILL SCIENTIFIC. 
A DIVISION OF WILL CORPORATION 

107 N. GOODMAN ST., ROCHESTER 3, N.Y. 

1X48 
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New Products 

A series of growth chambers has 
been added to the line of "Ambi-Lo" 
cabinets including models with choice 
of humidity and lights, humidity only, 
or light only, plus the normal refrigera- 
tion and heating system. Temperature 
range is from 32? to 120?F with the 
lights off. With the lights on, the range 
is from 40? to 120?F. Temperature 
control is maintained at ? 1 ?F with 
temperature uniformity at extreme 
points in the chamber of ?2?F. Con- 
trol sensitivity is ?0.5?F. The compact 
units occupy only 41/2 square feet of 
floor space, yet provide over 6 cubic 
feet of usable chamber area. A larger 
model is also available. Four 18-inch 
fluorescent lamps provide up to 1000 
ft-ca light intensity. Lamps can be ar- 
ranged either grouped or singly above 
each shelf. Timers can be installed to 
handle lamps individually or in com- 
binations. A centrifugal type of humidi- 
fier injects humidity into the forced air 
system and provides uniform conditions 
throughout the chamber by means of 
an engineered conditioning plenum in 
the chamber. Humidity is controlled 
with a humidistat which is sensitive to 
?2 percent relative humidity. Humidity 
range is from ambient dew point to 
90 percent RH. Three inches of low- 
density Fiberglas insulation eliminates 
"sweating." Triple range controls per- 
mit selection of the best-suited tempera- 
ture control combination. Hi-Lo tem- 
perature safeties prevent accidental 
overheating or overcooling. A dial 
thermometer is located on the door. 

The "Ambi-Lo" growth chambers have 
wide application for bacteriological 
culture incubations; plant, animal, and 
insect studies; aging tests, by use of 
heat, cold, light, and humidity; sample 
storage; conductivity tests; and so forth. 
-R.L.B. (Labline/Hudson Bay Co., 
3070 W. Grand Ave., Chicago, Ill.) 

Circle 1 on Readers' Service card 

Catalog of chromatographic column 
packing materials for gas and liquid 
systems lists a comprehensive stock of 
solid and liquid phases, and includes 
active solid phases. A table lists re- 
ported applications of specific phases 
but does not include literature refer- 
ences.-R.L.B. (Research Specialties 
Co., 200 S. Garrard Blvd., Richmond, 
Calif.) 

Circle 2 on Readers' Service card 

Recording vacuum microbalance 
(model RG) operates on a null balance 
electrical feedback system that supplies 
enough current to a moving coil to re- 
store the system to null. The restoring 
current is then used to measure the 
weight of the sample. An elastic ribbon 

suspension is said to eliminate bearing 
friction and delicate knife edges. Pans 
are provided at two positions on the 
weighing end of the beam for 1-g and 
2.5-g rated loads and a pan on the other 
end provides for tearing. The control 
box provides range switching and re- 
corder span selection controls and is 
connected by a cable so that it can be 
located with the recorder away from 
the balance. A vacuum chamber 30 cm 
long by 12 cm diameter inside is pro- 
vided with electrical feed-throughs and 
three 40/50 standard taper joints for 
access to the three pan positions. The 
system has a sensitivity to 0.1 ytg with 
an electrical output of 50 mv/mg cali- 
brated for connection to 1-mv potentio- 
metric type recorders. The system has 
an ultimate sensitivity of 0.1 pAg and is 
precise to 1 part in a million of the 
sample weight. Output is 50 mv/mg 
with time constant adjustable from 0.01 
to 0.6 sec. Connection to a standard 
1-mv potentiometric recorder is recom- 
mended.-R.L.B. (Cahn Instrument Co., 
15505 Minnesota Ave., Paramount, 
Calif.) 

Circle 3 on Readers' Service card 

Vacuum furnace (model 62-HD) is 
designed for conducting hot-hardness 
studies within the vacuum at tempera- 
tures to 3000?F. Up to 20 specimens can 
be tested in one run without shutting 
down the furnace or the vacuum equip- 
ment. Individual specimens can be re- 
moved from the apparatus for evalua- 
tion through a vacuum interlock so that 
a series of tests at different temperatures 
and on various materials can be made 
in one continuous test run. The load 

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

Robert L. Bowman (R.L.B.), Laboratory of 
Technical Development, National Heart Insti- 
tute, Bethesda 14, Md. (medical electronics and 
biomedical laboratory equipment). 

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

The information reported here is obtained 
from manufacturers and from other sources 
considered to be reliable. Neither Science nor 
the writers assume responsibility for the accu- 
racy of the information. A Readers' Service card 
for use in mailing inquiries concerning the items 
listed is included on page 435. Circle the depart- 
ment number of the items in which you are 
interested on this card. 

13 JULY 1962 
Fig. 1. Recording vacuum microbalance. 
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\ '/ for professional or occasional glassworking _ 
_.A-4 

This unit is durable and compact re- 
quiring only 2' x 3' bench area . . . can 
hold tubing from 0-64 mm through 
spindle and up to 6" o.d. on the ex- 
clusive contour chucks. Complete, ready 
to operate. 

Price $675.00 

IDEAL FOR PHYSICAL, CHEMICAL, 
BIOLOGICAL AND ELECTRONIC LABORATORIES 4 With NEW CONTOUR CHUCKS, two independently working sets of 

slim self-centered jaws permit, for the first time, chucking and 
centering of a variety of 
shapes and sizes. .:i 

GL50 B FLASK HOLDER K 
with asbestos covered Steel V 
Fingers. Universal self-center- 
ing; permits mounting in head 
or tailstock up to 6" o.d.; 
accepts blowhose and swivel. 
BURNER CARRIAGE holds lathe 
fire or one or two hand 
torches. 

i.:: :-..:... :;i 

ASK YOUR DEALER FOR DETAILS. 

BETHLEHEM APPARATUS COMPANY, INC. 
HELLERTOWN, PA. 

EFFICIENT GENTLE 

CONCENTRATION 
OF 

Protein Solutions 

THE 

FILTER B 
Gently, simply concentrates even 
solutions that would be altered by 
heating, freezing, or prolonged ex- 
posure to room temperature. Ionic 
concentration remains constant 
throughout the run. The Ultrafilter 
consists of a dialysis membrane 
supported by Nylon framework 
which is evacuated and submerged 
in liquid. High filtration speed (up 
to 14 ml/h) and large internal 
volume (30ml) make this a valuable 
laboratory tool. Withstands auto- M I 
claving at 125? C. Available from 
LKB or leading laboratory supply 
houses in the U. S ... 
and Canada. $14.90 

_1||^ LKB INSTRUMENTS, INC. 
Dept. S7 

4840 Rugby Ave., Washington 14, D.C. 

Int. Hdqrs. LKB-Produkter AB, P.O. Box 12220, Stockholm 12, Sweden 

The Pump That 

Never Gets Wet 

Fluids flow through a flexible 
tube without contacting the 
pump. CAPACITIES UP TO 185 G.P.H. 

RANDOLPH 
For Literature and 

P 11 R J| ff ̂  prices, write the 
*U P | Bfl LI RANDOLPH CO. 

*^~ * * H1018 Rosine Street, 
Houston 19, Texas 

JAckson 6-2091 
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cell that controls both the load applied 
to the specimen and the rate of loading 
and unloading is coupled by transducers 
in the top of the furnace tank and the 
system may be controlled manually or 
programmed for automatic operation. 
Cooling water flow and pressure within 
the system are electrically interlocked 
in a control panel. Loss of vacuum or 
of water will immediately shut off pow- 
er to the molybdenum heating elements. 
Element temperature and the loading 
operation can be monitored optically 
through viewing ports while platinum- 
rhodium thermocouples provide tem- 
perature measurement and control. The 
indentor can be moved to permit im- 
pressions in concentric circles or "X" 
patterns and the anvil can be rotated 
through 360 deg.-J.s. (Marshall Prod- 
ucts Co., 270 W. Lane Ave., Columbus 
2, Ohio) 

Circle 4 on Readers' Service card 

Recording digital voltmeter scans a 
number of input lines in sequence, 
measures the voltage on each line in 
turn, and prints the measured value 
directly on a paper tape. One model 
accommodates up to 20 and another 
up to 100 two-wire input lines. Upper 
and lower scan limits are set inde- 
pendently by panel controls; a readout 
indicates which line is connected to the 
metering circuit at any time. Scanning 
can be repetitive, or a single scan can 
be commanded. Four-digit measure- 
ments are made from 0 to - 999.9 
volts d-c or may be fixed in one of 
three alternative decade ranges. The 
instrument will accept a modular plug- 
in converter for a-c measurements. Ac- 
curacy is guaranteed by the manufac- 
turer to remain within - 0.01 percent 
of reading +? 1 digit for at least 90 
days after calibration. Measurement 
rate is up to 40 measurements per 
minute.-J.s. (Cimron Corp., 1152 
Morena Blvd., San Diego 10, Calif.) 

Circle 5 on Readers' Service card 

Kit of equipment for autoradiography 
by use of fluid-emulsion dipping 
technique facilitates the preparation of 
high-resolution autoradiographs for 
microscopic observation of localization 
of radioactivity. The kit is designed 
around a rapid, convenient method 
claimed to insure uniform results. An 
exposure chamber holds up to 200 
slides and is provided with a light- 
tight door, a desiccant tray, and a 

simple, effective air-purging system to 
reduce latent image fading. An acces- 
sory unit contains components selected 
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for their compatability with the fluid- 
emulsion technique. Included are a 
timer, hot plate, safe light, emulsion 
container, and containers and rack for 
slide development.-R.L.B. (Controls 
for Radiation, Inc., 130 Alewife Brook 
Parkway, Cambridge 40, Mass.) 

Circle 6 on Readers' Service card 

Continuous-wave gas-phase laser, us- 
ing a mixture of helium and neon gases 
as the active medium, produces a con- 
tinuous monochromatic beam of coher- 
ent light at a wavelength of 11530 A in 
the near infrared region of the spec- 
trum. Output power is about I mw. 
The beam is highly directional with a 
spread of less than 1 minute of arc 
when focused to a parallel beam. The 
laser's resonator is a 2-foot-long fused- 
silica tube with internal confocal reflec- 
tors that have a multilayer dielectric 
coating. The tube is contained in a 3.5- 
inch diameter protective housing. The 
excitation unit, integrally mounted in 
the center of the plasma tube, is a 40-w, 
40.68 Mcy/sec radiofrequency oscilla- 
tor. A remote supply provides the d-c 
power.-J.s. (Perkin-Elmer Corp., Nor- 
walk, Conn.) 

Circle 7 on Readers' Service card 

Ruby laser rods are available in 
three grades. The highest grade is 
fabricated from synthetic rubies se- 
lected by densitometer and spectrom- 
eter analysis as well as by x-ray diffrac- 
tion to possess doping uniformity with- 
in 1 percent and practical minima of 
both strain and crystal-axis deviation. 
The ends are guaranteed to be flat 
within 1 /20 wavelength of sodium 
light and to be parallel within 1 sec 
of angle. The second grade is char- 
acterized by flatness within 1 / 10 wave- 
length and parallelism within 2 sec. 
The third grade is fabricated of syn- 
thetic boules of lower quality and flat- 
ness specification is 1/4 wavelength and 
parallelism 5 sec. They are guaranteed 
by the manufacturer to perform as 
lasers. The first two grades are avail- 
able in either zero or 90-deg orienta- 
tion, 4 -inch diameter, and a choice 
of three lengths: 3, 2.5, and 2 inches. 
The third grade is available only in 
2.5-inch length.-J.s. (Valpey Crystal 
Corp., Holliston, Mass.) 

Circle 8 on Readers' Service card 

Lab/Rack provides a unitized foun- 
dation structure for setting up chemical 
and physical equipment that require 
water, gas, and electrical connections. 
The rack is free standing and consists 

13 JULY 1962 

IN OPTICAL MICROSCOPY 

WILD* M20: A first order research microscope, the M20 offers unprecedented 
versatility, performance and precision for all observation methods. Exacting Swiss 
i,,,, ........';..ji,' , . /'.!1, 'optics and manufacture, plus a complete range 

*I*isll ll llsllP , ^ i X ?of attachments, including Camera, Cinetube, 
Drawing Tube and many others, result in a 
truly superb instrument for all research and 

i.ll i ii:t'-. "..... scientific investigation. 
WILD* M5 STEREOMICROSCOPE: Fea- 
tures uniform, maximum sharpness throughout 
the field, with no change in accomrmodation. 

||tilSl|iiS|Q ~Four eyepieces and attachment objectives pro- 
i|,'t| "^,: 

' ?':i 
"-'^'"' :I' 'p;"' 

'; vide a total power range from 5x to 200x. Acces- 
sories include various stands, light sources, 

N stages, polarizing, photographic and measuring 
."b,," _'^ * _'lit attachments. 

Write for Booklets M20D and M5D. 
J|jjSn||ili..^ ,, ,;...il....||l|! *The FIRST name in a complete line of Surveying instru- 

: l:*!::~.~,: ' :.;.. ::~ : "~.~.:.. !i:. ments, Photoqrammetric Eauinment and! Mirrn,cne. 
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of a heavy drainboard shelf, 6 or 8 
feet long, flanked by heavy iron frames, 
8 inches wide, that provide removable 
panels for the installation of variable 
transformers, manual or electric valves, 
and controls. Between the frames a lat- 
tice of Flexaframe rod is erected to pro- 
vide for mounting of glassware, col- 
umns, heaters, and so forth, by means 
of the standard Flexaframe connectors. 
The drainboard shelf can be adjusted 
from 6 to 20 inches from the floor to 
accommodate heavy equipment on or 
under it. It would appear that this foun- 

dation unit would greatly facilitate and 
reduce some of the hazards of complex 
pilot plant setups, chromatography sys- 
tems, vacuum systems, and so forth.- 
R.L.B. (Fisher Scientific Co., 415 Fisher 
Bldg., Pittsburgh 19, Pa.) 

Circle 9 on Readers' Service card 

Flash-evaporator data bulletin pro- 
vides descriptions and technical data 
for more than a dozen flash-evaporators 
for accelerated evaporation work in 
laboratories. The evaporators include 
portable, batch-operation, and continu- 
ous-operation units. The bulletin gives 
a summary of operations for each in- 
strument described, a picture, its scope 
of performance, kinds of operations it 
is suited to, the equipment variations 
that are possible, the material of com- 
ponent parts, the power required, and 
the price. Among the instruments de- 
scribed is a portable flash-evaporator 
with a glass spiral condenser for 
efficient cooling. The solution to be 
evaporated is placed in a flask that 
is immersed in a stainless-steel pan of 
temperature-controlled hot water. The 
flask is rotated to expose the solution 
to the maximum possible surface from 

FOR MEDIUM VACUUM MEASUREMENT 
0.1 - 10.0 MM.H.G. 

absolute 

VACUUM GAGE* 
IMPROVED FLOAT** TYPE 

* For the intermediate vacuum range: 
0 to 10mm. hg. in 0.1mm. divisions 

* Direct and continuous reading 
* New method for adjusting zero 

*Patent Pending 
**Dubrovin, J., 
Instruments V.6, 

P. 194, 1933. 

This vacuum gage was developed to cover the difficult intermediate vacuum 

range where the absolute manometer is too coarse and the McLeod gage 
too fine. The following important features have been incorporated: 

1. Unique piston device for simple zero adjustment. 
2. Specially selected thin wall glass tubing gives direct reading-no 

factor needed. 

3. Approximately ten-fold magnification of 10mm. range to 100mm. scale. 

4. Permanent ceramic scale with white background for easy reading. 

5. Thin glass float protected on both ends with polyethylene guides. 

6. Precision bore tubing and "O" ring seal assures high vacuum. 

S-G1300 GAGE, VACUUM 0-0lmm. hg in $24 50 
O.lmm. divisions complete as shown without mercury T 0 
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which it can evaporate. The vacuum 
eliminates most of the air pressure that 
would inhibit evaporation. The vapors 
thus drawn off are channeled into a 
glass spiral condenser. Glass-to-glass 
connections throughout the evaporat- 
ing system prevent contamination. The 
rotary seal connecting the flasks re- 
quires no grease. With this apparatus, 
solvents can be rapidly removed from 
solutions sensitive to heat or prolonged 
exposure to air with a minimum ex- 
posure of the solute to heat. The 
evaporation can be made at low, even 
lyophilizing, temperatures. The material 
can be dried without being frozen.- 
R.L.B. (LaPine Scientific Co., 6001 S. 
Knox Ave., Chicago 29, Ill.) 

Circle 10 on Readers' Service card 

Servomultiplier operates without gears 
or motors to perform multiplication, 
function generation, and other opera- 
tions with response time said to be 10 
msec, and accuracy ? 0.25 percent. 
The multiplier utilizes as the drive 
mechanism a meter movement incorpo- 
rating a low-inertia coil and low-torque 
wipers with infinite resolution feedback 
and follow-up potentiometers. Initial 
mounting position or changes in axis 
orientation are said to be without effect 
on the instrument's performance. Stand- 
ard servosystems are available in sensi- 
tivities from 200 mv to 100 v d-c with 
standard follow-up potentiometers rang- 
ing in resistance from 1 to 40 kohm. 
Nonstandard potentiometers, both lin- 
ear and nonlinear, can be had on spe- 
cial order. Two adjustable limits, with 
relays, are also available to provide 
control of the first variable.-J.s. (Com- 
puter Instruments Corp., 92 Madison 
Ave., Hempstead, L.I., N.Y.) 

Circle l11 on Readers' Service card 

Spectral transmittance chart of sol- 
vents of spectroquality shows the 
windows available in the spectra of 
solvents on a convenient 113/ by 24- 
in. wall chart. The ultraviolet, near in- 
frared, and infrared to 16-n/ regions 
are covered for the 34 solvents in the 
line. The chart is available without 
cost.-R.L.B. (Matheson Co., Inc., East 
Rutherford, N.J.) 

Circle 12 on Readers' Service card 

Gas chromatography supplies and 
accessories brochure (No. 162) dis- 
cusses the function and significance of 
the liquid phase in gas chromatography 
and introduces 58 new polar polymer 
phases for advanced research applica- 
tions. The new phases are specially 
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THE ORIGINAL TIME-TESTED GLASS PLASTIC CAGE 

H N S E molded seamless construction 

I'BN FASES F~ of rugged fiber glass 
X I, . ? reinforced plastics... 

fiU,' , : , ".y <+ 
m inimum effort required 

to clean and disinfect...maximum 
animal comfort...extremely 

cpatches.., strong doors with fool proof 
catches...economical to purchase and 

maintain.... For further information 
write: Department KS 

-K;,., K irschner Manufacturing Company 
Vashon, Washington 

DENSITOMETRIC EQUIPMENT 

Single Unit 
Densicord Model 542 

for Recording 
Electrophoresis 

with 4thil.e evefr-t 

* Convenience of Single Unit 
f_|lj.:>|_L with minimum of controls 

* Electrophoresis strip 
and chart paper ad- 

, *...*.r' __!j vancing simultane- 

* Compactness - 
.........:, :::; : , moderate price. 

Bulletin 
800.D 

will give you 
complete 
operating 

details. 
Write todayl 

Building Blocks 
for Electrophoresis 

and Chromatography 

with this system: 
* Choice of manual, semi-automatic, or 

fully automatic operation 
* For strips as well as sheets 
* Adapted for agar, gels, and thin-layer 

chromatographic plates 

Bulletin 800-S will give you com- 
plete operating details. Write.todayl 

PHOTO VOLT CORP. 1115 Broadway * New York 10, N.Y. 
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ASTO 
Difco reagents for the diagnosis of 

Group A Streptococcal Infections 

* RHEUMATIC FEVER 

* GLOMERULONEPHRITIS 

ANTISTREPTOLYSIN 0 TITERS (ASTO) and 
their relation to pathological conditions in 
Group A streptococcal infections have estab- 
lished the importance of this determination as 
a routine clinical test. 

Bacto-Streptolysin 0 Reagent- a dehydrated, standardized 
and stable reagent requiring only rehydration with distilled 
water. Anti-streptolysin 0 titers have been impractical for 
routine diagnosis because of the difficulties in preparing the 
reagent. Bacto-Streptolysin 0 Reagent is a standardized 
preparation permitting the routine performance of this 
diagnostic test in all clinical laboratories. 

Bacto-ASTO Standard- an antiserum titred in Todd units for 
use as a control in the determination of antistreptolysin 0 
titers. 

Descriptive literature sent upon request 

DIFCO LABORATORIES 

DETROIT 1, MICHIGAN 
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STABLE ISOTOPES 
I;I : Carbon 13 * Nitrogen 15 . : 

Boron 10 and 11 
Deuterium - Oxygen 17 and 18 

Highest available enrichment and purity 

Wide variety of standard 
labeled compounds 

Special labeled compounds 
synthesized to order 

WRITE for Technical Bulletin 

M C) I g ; C 0 R? I 0 R ATI O NT 
427 Commercial Ave., Palisades Park, N. J. 

i~~ii!!!iiii?i~iiii~~............ . .. ...... . ...........:?.. : ...............:.......... S a:i? 

Oxygen Bomb Apparatus 

For rapid combustions in an oxygen 
bomb preparatory to determining sul- 
fur, halogens, arsenic and other ele- 
ments in solid or liquid samples. 

The PARR 1901 apparatus shown above includes a 
360 ml. self-sealing bomb with water bath, ignition 
unit and all accessories for combustion tests. Sim- 
iliar outfits can be furnished with any of seven other 
PARR oxygen bombs. 

Ask for Specification 1900 

PARR INSTRUMENT COMPANY 
211 Fifty-Third St. Moline, Illinois 

uniy f'/8" Long, 3P/8" Hign 

PUMPS 

* 6ASES 
* SLURRIES 

SELF- PR/M//ING 

No Corrosion * No Contamination 
This new model AL Kinetic Clamp Pump will handle flow rates from 
.01 to 400 cc per minute. Practically any liquid, gas or slurry can be 
handled by selecting the right tubing. A loop of the tubing is held 
between two plates, one is stationary and the other operates eccen- 
trically, forcing material along the flexible tubing. Two models and 
a choice of 50 different gear motors provide almost any flow rate 
required within the capacity. Write for catalog. 

SIGMAMOTOR, Inc. 
68 North Main Street * Middleport, New York 

beside the STILL waters... 
there's always the . '"i ; 

LOUGHBOROUGH 
ALL GLASS WATER STILL f'. 

Two highly productive ..,, ; 
' 

models available: . 

4 LITERS PER HOUR . 

8 LITERS PER HOUR j ^ 

/ 

C"OMPACT 
INGENIOUS 
EFFICIENT 

COMPACT: Only 3 components: 
condenser, boiling reservoir, 
immersion heater (automatic 
overload protected). 

INGENIOUS: Reservoir fills from 
tap and automatically main- 
tains constant water level. 
Cooling water in condenser 
recycles to boiling reservoir 

preheated. Steam trap allows 
only vapor to enter condenser 
-no solids. 

EFFICIENT: Distillate produced 
is pyrogen free and analyses 
have shown it to contain less 
than one part in 10 millions 
of iron, copper, chromium or 
nickel. 
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synthesized by use of alcohols and 
acids of different chain lengths in order 
to achieve varying degrees of polarity. 
Among other subjects covered are the 
properties of a variety of inert solid 
supports, a range of solid adsorbents 
for gas-solid chromatography, and over 
100 specialty and standard liquid 
phases for steroid, fatty acid, and 
numerous other gas chromatographic 
analyses. Ready-to-use prepacked, con- 
ditioned, and tested columns and 
sample syringes are also listed.-R.L.B. 
(Analytical Engineering Laboratories, 
Inc., P.O. Box 5215, Hamden 18, 
Conn.) 

Circle 13 on Readers' Service card 

Broad-band ultrasonic generator 
(model IU-250-BB) is capable of fur- 
nishing ultrasonic power at frequencies 
from 20 to 1000 kcy/ sec at power 
levels from 0 to 250 watts. The genera- 
tor is contained in a console that pro- 
vides coarse and fine adjustment of 
frequency and power. Frequency can 
be varied during experiments-i.s. (In- 
ternational Ultrasonics, Inc., 331 Cen- 
tennial Ave., Cranford, N.J.) 

Circle 14 on Readers' Service card 

Optical height gages cover height 
ranges to 25, 37, 49 and 61 inches. Each 
gage is basically a stack of gage blocks 
permanently wrung together and 
mounted so that the stack may be raised 
and lowered over a range of 1 inch. 
Settings are made by means of a lever- 

61" 

r 

.... ..I 

operated cam and vernier adjustment 
handwheels and are read by means of 
an eyepiece. Accuracy is said to be 
? 5 ~in./in. of height. A riser block is 
available that can be placed under the 
base of the gage to increase the height 
by 24 inches.-J.s. (Webber Gage Co., 
Cleveland 11, Ohio) 

Circle 15 on Readers' Service card 

Logarithmic voltmeter-converter ac- 
cepts d-c or a-c signals from 10 cy to 
50 kcy/sec and indicates the value on 
a single logarithmic scale graduated in 
three ranges-0.001 to 3.16 v, 0.01 to 
31.6 v, and 0.1 to 316 v. A movable 
linear decibel scale (20 X log of the 
voltage ratio) permits selection of ref- 
erence level over a range of ? 75 db. 
The d-c output voltage for log record- 
ing is 1 mv per decibel with 0.2 db 
absolute accuracy over 70 db range. 
Full-scale deflection requires 1.3 sec. 
The instrument employs a three-turn 
linear potentiometer with 11 equally 
spaced taps. Each tap point is clamped 
by a special tapped toroid in a manner 
to maintain the voltage at each tap 
twice that of the lower tap, that is, to 
provide 6.02 db tap spacing. The load 
resistor provides a loading function 
between successive taps accurate to 
? 0.05 db. The process is repeated 
over and over as the wiper of the multi- 
turn pot is driven by a servo to main- 
tain a constant wiper output voltage. 
The latter, after detection, is compared 
with the output of a double-regulated, 
temperature-compensated zener refer- 
ence supply. The servo simultaneously 
drives the scale pointer and the wiper 
of a floated output potentiometer to 
provide an output signal of 1 mv per 
decibel.-R.L.B. (Houston Instrument 
Corp., P.O. Box 22234, Houston 27, 
Tex.) 

Circle 16 on Readers' Service card 

Magnetic material analyzer (model 
910), consists of a magnetizer unit and 
a fluxmeter unit mounted in a rack 
cabinet. The sample to be examined is 
magnetized by inserting it into a 
magnetizing coil. A switch on the 
magnetizer unit selects the desired 
modes of combined a-c and unidirec- 
tional fields along the length of the 
magnetizing coil. The magnetized sam- 
ple is removed from the magnetizing 
coil and inserted into a search coil, 
automatically cocking a trigger in the 
search-coil firing mechanism. Releasing 
the trigger drives the magnetized sample 
through the search coil. The ensuing 
pulse from the coil is fed to the flux- 

13 JULY 1962 

TYGON? 

TUBING. 

The world over, more labora- 
tories have standardized on 
Tygon plastic Tubing than on 
any other brand. No other tub- 
ing is "just as good as" Tygon. 
For your protection, every foot 
is permanently branded with 
the name TYGON and the 
formulation number. 

225.H 

Plastics & Synthetics Division 

-U. S. STO EWARE 
AKRON 9,-OHIO 

155 

I 

i 

. A. . 



L ,.............. 

EAGER 

There's no delay between the time your order arrives and your Fisher 
Unitized Furniture is pulled from stock for immediate shipment. That's 
because Fisher warehouses the largest continuous inventory of lab fur- 
niture-everything you can possibly want is on hand, ready to go. 

So what's your gain? Simply this: Your lab is completed on schedule. 
You'll not have money tied up for months in a lab you can't use because 
the furniture can't get there. And you order Fisher furniture on the same 
requisition as your new lab's instruments, appliances, glassware and re- 
agent chemicals. 

There's more to recommend Fisher furniture-like moneysaving adapt. 
ability during lab expansions; wear resistance; choice of 38 modular units. 
To help you with your planning, write now for our free lab planning kit. 
Fisher Scientific Company, 139 Fisher Building, Pittsburgh 19, Pa. J-244 

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

Boston - Chicago * Fort Worth * Houston * New York * Odessa, Tex. * Philadelphia 
Pittsburgh * St. Louis * Union, N. J. * Washington * Edmonton * Montreal * Toronto 
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meter unit to produce a meter reading 
of the remanent flux in the sample. 
Remanent flux obtained under different 
modes of magnetization are used to 
compute the coercivity and retentivity 
characteristics of the material sample, 
as well as the long-wavelength record- 
ing performance in the case of a 
magnetic-tape sample. Powdered or 
slurry materials are prepared for test- 
ing by pouring a measured volume into 
a glass container.-J.s. (Acoustronics, 
Inc., 156 Olive St., Huntington Sta- 
tion, N.Y.) 

Circle 17 on Readers' Service card 

Mass spectrometer leak detector 
(model D1D-1 101) is a helium detector 
with sensitivity said to be 10-11 standard 
ml/sec with full pumping speed and 
close to 10-12 standard ml/sec when 
throttled. The instrument uses a 90-deg 
stainless-steel spectrometer tube, an am- 
plifier stabilized by negative feedback 
and regulated power supply, and an 
electronically controlled emission regu- 
lator to supply the ion source.-J.s. 
(Elion Instruments, Inc., U.S. Route 
130, North Burlington, N.J.) 

Circle 18 on Readers' Service card 

Kit for bacteriological analysis of 
water and milk is designed to equip 
laboratories for rapid testing of potable 
water, milk, and other liquids by the 
latest APHA standard method. The kit 
includes a Pyrex filter holder, 1-liter 
Pyrex vacuum flask, vacuum-pressure 
pump, forceps, graduated pipette, 47- 
mm Millipore filters, MF-Endo medi- 
um, and plastic disposable petri dishes 
for making about 300 tests for coli- 
form organisms. Each kit contains the 
Millipore manual, "Microbiological 
Analysis of Water and Milk," which 
gives detailed instructions for coliform 
tests, total counts, biological examina- 
tions, and many other procedures. The 
complete kit sells for $160.-R.L.B. 

(Millipore Filter Corp., Bedford, 
Mass.) 

Circle 19 on Readers' Service card 

New technical periodical entitled 
Criteria is devoted to articles relating 
to the manufacturer's products. The 
first issue, dated March 1962, describes 
a solid-state printer and a high-resolu- 
tion digital voltmeter. The printer 
(model 1453) accepts all digital data 
codes in common use, according to the 
manufacturer, and prints up to 12 digits 
at three lines per second in black and 
red. The digital voltmeter (model 4011) 
measures d-c voltage from 1 mv to 
999.9 v, and d-c ratio. If complemented 
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by the manufacturer's converted units, 
it will also measure resistance and a-c 
voltage. Resolution is stated to be 0.01 
percent.-J.s. (Beckman Instruments, 
Inc., Berkeley Div., 2200 Wright Ave., 
Richmond, Calif.) 

Circle 20 on Readers' Service card 

Transient storage oscilloscope can be 
used to store a waveform; to store the 
waveform without viewing for up to 
1 week; for automatic storage from the 
instant the time base is triggered; or as 
a conventional oscilloscope with varia- 
ble persistence from 1 second to 2 
minutes. The instrument is provided 
with a single-shot time base with lock- 
out facilities to avoid the confusion of 
superimposed traces. The oscilloscope 
external modulation terminal is direct- 
ly coupled by means of a floating, 
stabilized high-voltage supply to the 
grid of the writing gun. It is said to be 
capable of freezing displays down to 
the nanosecond region. Erasure can be 
effected in less than 1 sec by depressing 
a pushbutton or by applying an external 
triggering voltage. Tube brightness is 
rated at 700 lam with a contrast ratio 
greater than 50: 1. Resolution is 40 
lines/cm. Writing speed is 4 cm//xsec. 
Linearity of the X amplifier is better 
than 1 percent and that of the Y am- 
plifier better than 3 percent. Bandwidth 
is d-c to 4 Mcy/sec and sensitivity is 
better than 5 mv/ cm.-J.s. (Calvert 
Electronics, Inc., 220 E. 23 St., New 
York 10) 

Circle 21 on Readers' Service card 

Educational film on uses of nuclear 
radiation in medicine is said to be 
ideally suited for medical schools, 
nurses training programs, and other 
medical use. The 15-minute 1 6-mm 
film available in black-and-white or 
color, for purchase or rental, is part 
of a six-film series titled "Nuclear 
Radiation." The film emphasizes the 
contributions of nuclear science to 
medical diagnosis and therapy and 
takes the student into some of the 
most modern medical facilities in the 
world.-R.L.B. (Cenco Educational 
Films, 1700 Irving Park Rd., Chicago 
13, Il.) 

Circle 22 on Readers' Service card 

Fluorescence microscope illuminator 
contains an Osram HBO-200 mercury 
arc lamp in a fan-cooled housing. 
Heat absorbing filters, exciter filters, 
iris diaphragm, and glass condens- 
ing lenses are enclosed in a light-tight 
housing. The horizontal beam of light 
13 JULY 1962 

World's first transistor- 
regulated colorimeter! 

.1 ...a . * . .* * * - * - 

All-time best seller .. now even better! 
The 20,000 Spectronic 20 Colorimeters now in use broke all sales 
records because of higher accuracy, wider range and faster read- 
ings than any other colorimeter. Now this revolutionary new 
transistor-regulated model gives you even higher accuracy by 
increasing stability of voltage, frequency and temperature; even 
wider range-every wavelength from 340m,A to 950m,u; even faster 
readings, because warm-up is ten times faster. And it's just one of 
three better-than-ever models of the best-selling colorimeter of 
all time. 

MODEL 4, ELECTRONIC REGULATED, with built-in power regula- 
tor for 115V, 50 or 60 cycle A.C ........................ $375 
MODEL 2, STANDARD, for 115V, 60 cycle A.C ............ $295 
MODEL 5, BATTERY OPERATED, equipped for D.C. or battery 
use ........... ............................ $265 

Ask your Bausch & Lomb dealer 
for an on-the-job demonstration! 

BAUSCH & LOMB v 

O Please schedule a Spectronic 20 Colorimeter I 
demonstration in my lab at my convenience. I 

BAUSCH & LOMB 2 Please send Spectronic 20 Catalog D-266. I 
INCORPORATED Name 

N4231 Bausch Street 
m e ............................................................................... 164231 Bausch Street I 

I Rochester 2, N. Y. Professional ................................................................... I Address 
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is deflected upward into the microscope 
from a projecting portion of the hous- 
ing which fits between the in-base il- 
luminator and the substage condenser. 
The lamp and microscope are provided 
with a common base plate provided 
with guides so that the illuminator may 
be retracted to allow tungsten lamp 
illumination and then slide back into 
position for fluorescence. The compact 
lamp power supply is said to provide 
easy starting of the lamp. Photomicro- 
graphic accessories and various filters 
are also available.-R.L.B. (American 
Optical Co., Instrument Div., Buffalo 
15, N.Y.) 

Circle 23 on Readers' Service card 

Micro freezing probe uses liquid 
nitrogen conducted through insulated 
concentric tubes to freeze tissue in con- 
tact with the probe tip. A probe 7 
inches long and 0.1 inch in diameter 
has been used to freeze or cool localized 
regions in the brain and nervous sys- 
tem to provide temporary or permanent 
inactivation for experimental and 
therapeutic neurosurgery. The freezing 
is restricted to the tip by conducting 
the liquid nitrogen down the inner tube 
and removal of the expanded gas 
through the outer tube and by providing 
conductive copper wire between the 
double layer of insulation. A thermo- 
couple welded at the tip can be used to 

THEY COST 40%* 
LESS THAN GLASS 

...and they do just 
about everything A 

glass can do 
except break! 

NALGENE? ANALYTICAL FUNNELS 
In your laboratory save the high cost 
of breakage, accidents, wasted ma- 
terials, and lost teaching time. These 
precision-molded polypropylene fun- 
nels meet every analytical require- 
ment. They're ribbed inside and out 
for rapid filtration without airlock. 
They take standard-size filter papers. 

Mj 1 > And they're unbreakable-when one 
is dropped it just bounces! You pay 
less to start with, and you're sure 
of years of daily use. Ask your 
laboratory supply dealer. And > 
for a complete new catalog of 
unbreakable Nalgene lab 
ware, write Dept. 21 11) 

THE NALGE CO., INC. 
c- IR()CHESTER 2, NEW YORK 

The Qzality Standard of Plastic Laboratory Ware 

(mm) 1 135 55 65 75 _90 100 160 

501 60o 65 I75 90_ 100 160 

55 90 110 1125 150 1185 240 

_.26 1.30 .35 (.48 .62 ( .76 -.60 

*At least 40% in sizes up to 75mm; slightly less in larger sizes 
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monitor the temperature during the 
freezing cycle. In addition to the ap- 
plications noted, the probe may be of 
value for quickly freezing a sample of 
deep tissue for analysis of evanescent 
products.-R.L.B. (Invengineering, Inc., 
Belmar, N.J.) 

Circle 24 on Readers' Service card 

Light source for continuous solid- 
state laser operation (model CLP-200) 
provides intensity of light said to be 
more than sufficient to pump above 
threshold of typical solid-state laser ma- 
terials. The excitation unit consists of 
a xenon arc lamp, a 24-inch ellipsoidal 
mirror, electromagnetic shutter, and 
power supply. The light source has eight 
power output selections ranging from 
1.1 kw to 4.2 kw to provide radiation 
outputs from 50 to 200 w through a 
15-mm aperture, the focal point for 
installation of laser optics. Spectral dis- 
tribution of the light is similar to that 
of the sun but is said to have the ad- 
vantage of a greater percentage (24.8 
percent) of the total radiation in the 
visible range.-J.s. (Texas Instruments, 
Inc., 6000 Lemmon Ave., Dallas, Tex.) 

Circle 25 on Readers' Service card 

Particle-monitor alarm is an auxiliary 
unit that converts the manufacturer's 
airborne or liquidborne particle moni- 
tors into warning instruments. Both 
visual and audible alarms are provided 
when preset conditions of particle con- 
centration are exceeded. The unit can 
be installed either adjacent to or remote 
from the monitor equipment. It pro- 
vides for adjustment to the desired 
tolerance and for establishment of the 
specific particle-size range to be under 
surveillance. Terminals are provided for 
either normally opened or normally 
closed connection to remote indicators. 
-j.s. (Royco Instruments, Inc., 440 
Olive St., Palo Alto, Calif.) 

Circle 26 on Readers' Service card 

Laboratory animal manual presents 
information on the care, breeding, feed- 
ing and sanitation of nine popular lab- 
oratory animals. The manual is espe- 
cially useful to anyone planning to use 
or raise laboratory animals, and pro- 
vides convenient reference information 
for those already using laboratory ani- 
mals. A table of chemical composition 
of the company's laboratory animal 
chows is unusually complete.-R.L.B. 
(Ralston Purina Co., Checkerboard 
Square, St. Louis 2, Mo.) 

Circle 27 on Readers' Service card 
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PIRTY 
GLASS A RE 

PiLiN 

OP? 

)^W / VY!'7 |AUAIU ST \ .IIr *.. 311 Gram 

THE CHEMICAL RUBBER CO. Eo N E RAcL 

"Space Saver" PLANT I . i l 
GROWTuH LABI I O T1 

WITH REMOTE REFRIGERATION UNIT 

unit with 52" x 90" inside working area. Outside dimensions RAT 

only 60" x 115". Coolant piped in from remote refrigeration. g; Mi 
' : | 

Light intensities from 200 to 5,000 ft. candles. Tempera-- '...# 
tures from 45? to 90? F. Any photo period desired. LowER . 

initial cost; low operating cost.al 

TH ^ EMA R PBERCIVAL, Box 589-S, Boone, Iowa 

rjp^ | ^wt-^p^ t ,i '.A 
' ' 

| Please send bulletins on models checked: 

Model PGC-7 10Cmpact, portable Model PGW-132 Basically the same as 

model with sef-cont a ined u nit. PGW-108 except refrigeration unit i. _ 

Inside working area 30" x 52". self-contained. Tempera- 

I 

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

I J'::~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

* C C C C @ CC C CC CCC. 00000 0 00*0 *0*4 
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Sigma is pleased to announce 
Standardized Vials of 

TPN 
(Triphosphopyridine Nucleotide) 

TPNH 
(Triphosphopyridine Nucleotide, Reduced Form) 

FOR SINGLE and MULTIPLE DETERMINATIONS 
REQUIRING SMALL QUANTITIES of THESE SUBSTRATES: 

* Eliminates problem of weighing small quantities from a stock 
bottle. 

* Eliminates use of stock solutions with questionable stability. 
* Saves time and glassware. 
* Carry out the reaction right in the vial itself. 
* Stable at room temperature-Perfect for use in areas lacking 

refrigeration, analytical balances, and technicians. 
* Keep a supply available on your Reagent, shelf-Immediately 

available as needed. 

TPN, Sigma Grade, Sodium Salt 
Standardized Vials 

Size Stock No. 
Price 

per 10 Vials 

0.3 mg 240-33 $ 5.00 
0.6 mg 240-36 6.00 
1.0 mg 240-301 7.00 
5.0 mg 240-305 18.00 

10.0 mg 240-310 24.00 

TPNH, Type I, Sodium Salt 
Standardized Vials 

Price 
Size Stock No. per 10 Vials 

0.3 mg 
0.6 mg 
1.0 mg 
5.0 mg 

10.0 mg 

201-23 
201-26 
201-201 
201-205 
201-210 

$10.00 
14.00 
20.00 
51.00 
81.00 

CALL US COLLECT AT ANYTIME 
TO DISCUSS PROBLEMS OR PLACE ORDERS 

Day, Station to Station, 
PRospect 1-5750 

Night, Person to Person, 
Dan Broida, WYdown 3-6418 U 

The Research Laboratories of 

IE I ! \A A\ CHEMICAL CO M PAN Y 

3500 DE KALB ST. * ST. LOUIS 18, MO. * U.S.A. 
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Selected RONALD books____ ___ 

HYPERCONJUGATION 
MICHAEL J. S. DEWAR, F.R.S., University of Chicago 

Ready in August! The purpose of this book concerning hyper- 
conjugation is to clarify the position and to review the available 
experimental evidence in a constructive and moderately im- 
partial manner. The concepts of localized bonds and resonance 
are first discussed in terms of current theory and are shown to 
be much more arbitrary than is commonly supposed. 
Most of the controversies concerning resonance are based on the 
misconception that valence electrons may be more or less local- 
ized in definite bonds. This is never the case, even in saturated 
molecules. However a molecule may behave as if the electron in 
it were so localized; since this "as if" description is convenient, 
chemists have a vested interest in using it whenever possible. 
The problem of hyperconjugation is to decide whether or not 
this "as if" description holds for molecules when a saturated 
group is attached to an unsaturated one. The available experi- 
mental evidence is reviewed in some detail from this point of 
view. 
The topics covered include light absorption, ionization poten- 
tials, magnetic resonance spectroscopy (NMR, ESR, NQR), 
heats of formation, stereochemistry, dipole moments, and evi- 
dence from chemical equilibria and reaction rates. Enough 
background information is provided in each case to enable a 
reader without specialized knowledge to follow the arguments. 
1962. 190 pp. $6.00 

ISOTOPE EFFECTS 
ON REACTION RATES 

LARS MELANDER, Nobel Institute of Chemistry, Stockholm 

This authoritative volume serves as an introduction to and the- 
oretical survey of the field of kinetic isotope effects, with em- 
phasis on principles. Based on the theory of absolute reaction 
rates, current formulas for the prediction of kinetic isotope 
effects from molecular data are developed. The problems en- 
countered in the evaluation of isotope effects from experimental 
data are discussed; the most important relationships are dia- 
grammed. Simple reactions are used to illustrate the general 
degree of agreement that may be expected between empirical 
and predicted isotope effects. 1960. 181 pp. $6.00 

The above are volumes in a series of monographs, Modern Concepts 
in Chemistry, prepared under the editorship of Bryce Crawford, Jr., 
Dean of the Graduate School and Professor of Chemistry, University 
of Minnesota; W. D. McElroy, Chairman, Department of Biology and 
Director, McCollum-Pratt Institute, Johns Hopkins University; and 
Charles C. Price, Director, John Harrison Laboratory of Chemistry, 
University of Pennsylvania. Forthcoming volumes include: 
Conway: Theory of Electrode Muschlita-Bailey: The Mass Spec- 

Processes trometer as a Research 

Fuller: Photosynthesis Instrument 
Overberger-Lombardino: Chemistry George-Rutman: Thermodynamic ompounds 

Driving Force in Biosynthe- of Nitroge n-Nitrogen with Nitrogen-Nitrogen tic Reactionds 
Hart: Carbonium Ions in Or- Pullman-Pullman: Chemical Car- 

ganic Reactions cinogenesis 
Hine: Divalent Carbon Szwarc: Reactivity of Free 

Johnston: Gas Phase Reaction Radicals 
Rate Theory Tennent: Organo-Metallic Poly- 

Kasha: Molecular Excitation merization of Olefins 

Margrave: High Temperature Thornton: Solvolysis Mechanisms 

Chemistry Waugh: Nuclear Magnetic Res- 

McCusker: Organo-Boron Cornm- onance 

pounds Wertz: Electron Spin Resonance 

SULFUR BONDING 
CHARLES C. PRICE, University of Pennsylvania; 
and SHIGERU OAE, Radiation Center of Osaka 

Prefecture, Japan 

Ready in August! This book focuses on the concepts of valence 
bonding of sulfur to carbon and to oxygen in sulfides, sulfoxides, 
sulfones, and sulfonium salts necessary to explain and under- 
stand the effect of these groups on the chemical and physical 
properties of molecules. The nature of 3d orbitals available on 
sulfur, as contrasted to oxygen, plays an important role in the 
discussion. 1962. 220 pp. $8.00 

THE RONALD PRESS COMPANY 
15 East 26th Street * New York 10, N. Y. 
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New Integrated System for Taking Motion Pictures of 
Living Materials Through Your Microscope 

Designed to take time lapse motion 
pictures of exceptional quality at high 
2nagnification, this new instrument is 
suited to phase contrast as well as all 
other methods of microscopic observa- 
tion. The system is built into a steel 
desk and is carefully engineered to in- 
sure motion pictures that are sharp, 
clear, in perfect register. 
Camera, Drive, and Observation Eyepiece. The 
camera, a 16 mm Bolex, is driven by a 
synchronous motor through a gear box 
which provides 8 framing rates, from 
1 frame in 4 min to 32 frames/min. An 
observation eyepiece permits continu- 
ous observation of the field being pho- 
tographed. 
Dual Light Source. The light source com- 
bines a variable intensity tungsten fila- 
mnent light for viewing, optically aligned 
with a xenon flash lamp for photog- 
raphy. The xenon lamp has a flash 
duration of about 10-4 see, and is con- 
stant in color value over its wide range 
of intensity. 
Anti-vibration Mount. The picture-taking as- 
sembly is isolated from all sources of 
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vibration. Camera and miscroscope are 
independently mounted on a steel plate 
supported on special springs which 
yield a resonant frequency of approxi- 
mately 2 cps for isolation from struc- 
ture-born vibration. 
Incubator (optional). The plexiglas incubator 
has a thermostatically controlled heat 
source and filtered circulating air sys- 
tem, designed to maintain temperature 
at any desired value from ambient to 
40? C. The incubator front has hand 
ports for focusing, and lifts up for com- 
plete access to the microscope. 
Controls. Operating controls are con- 
veniently located in the middle desk 
drawer. The power supply for the flash 
unit is in the locked upper drawer. The 
bottom drawer is for storage. 
The Sage Time Lapse apparatus is 
available in various models to go with 
the microscope of your choice. Sage sup- 
plies the apparatus to go with your 
microscope, and installs it in your lab- 
oratory. For complete details and for 
answers to any questions, write or 
telephone us. 
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Federal University-Laboratory Federal University-Laboratory 

If the proposal of Weinberg [Science 
136, 27 (6 Apr. 1962)] that federal 
laboratories be converted into federal 
universities be adopted, I believe that 
Weinberg himself will preside over the 
demise of a national laboratory that is 
now a good place to do basic research 
and that it is now filling a unique niche 
in our national research effort. The na- 
tional laboratories are institutions where 
nuclear research can be done through 
utilization of special facilities unencum- 
bered by the usual fund-raising activities 
and endless committee duties that are 
found on a university campus. If the 
national laboratories were to become 
federal universities (and to undertake 
research in nonnuclear areas, as sug- 
gested by Weinberg on other occasions), 
would not the national laboratories be- 
come so large and cluttered by staff 
members whose primary responsibility 
was not in nuclear research that their 
present usefulness would be diluted to a 
point no greater than that of a univer- 
sity? There is no doubt in my mind 
(and evidence for the following view 
can be provided) that if the national 
laboratories were to become degree- 
granting institutions, nonresearch activ- 
ities would be imposed upon the staff, 
as follows: development of classroom 
lectures; development of course work; 
development of laboratory courses; de- 
velopment of structures to relate the 
content of one course to that of another 
(that is, a curriculum committee); de- 
velopment of grading procedures (a 
grading committee); development of 
admission policies (an admissions com- 
mittee); development of teaching oppor- 
tunities for graduate students (an in- 
structional committee); and perhaps 
development of administrative struc- 
tures (deans and vice presidents). Even 
if a staff should be brought to the na- 
tional laboratory site from an existing 
academic institution to handle these 
nonresearch duties, I cannot see that 
any increased, total number of graduate 
students could be trained without in- 
creasing the staff of both institutions. 

This is not to say that national uni- 
versities are not needed (how about 
international universities?), but rather 
to urge that such institutions be created 
from new sources, and not by a process 
whereby we are left with no national 
laboratories as we now know them. 

CLAIRE J. SHELLABARGER 

Zoology Department and Medical 
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I congratulate Alvin Weinberg for 
his article, "The federal laboratories 
and science education." It is an excel- 
lent suggestion for a policy that would 
not only increase the supply of scientists 
but also energize them. Weinberg's sug- 
gestion has that combination which 
someone characterized as the wonderful 
dialogue between teacher and student 
in which each transcends himself. 

It seems appropriate to me that big 
users of the output of education (grad- 
uates) should reimburse the education 
bank for what they draw out. Smaller 
users, both private and public, probably 
can't practice this policy, but big users 
of high-talent manpower ought to es- 
tablish at least an equilibrium position 
in their balance of payments with edu- 
cation. Better yet, some should deliber- 
ately get into a creditor position. For- 
tunately, a few companies seem to be 
doing just this. It is heartening to see 
the director of one of the top federal 
laboratories adopt a philosophy so es- 
sential to the long-run regeneration of 
talent. 

It is good, too, that Weinberg took a 
straight-faced look at the implications 
his proposal has for getting the federal 
government further into graduate edu- 
cation. This debate (and there is bound 
to be one) can best be conducted with 
candor at the start. The fact is that 
federal big science is already involved, 
through research grants and contracts 
and through scholarships. The addition- 
al step, suggested by Weinberg, of re- 
casting federal laboratories into combi- 
nation graduate schools and research 
institutions is one that deserves discus- 
sion, to see if benefits will offset poten- 
tial hazards. 

WILLIAM J. PLATT 
Management Sciences Division, 
Stanford Research Institute, 
Menlo Park, California 

I certainly agree with Alvin Wein- 
berg that the federal laboratories should 
play an increasing role in science edu- 
cation to help the 19 out of 20 qualified 
individuals who are not currently get- 
ting their doctorates in science. How- 
ever, I doubt that the granting of grad- 
uate degrees by federal laboratories, as 
proposed, would do anything except di- 
vert graduate students from-universities. 
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for every qualified college student to 
undertake graduate training. The prob- 
lem is getting those 19 students to the 
point where they can undertake grad- 
uate training. 

Expansion of the present programs 
13 JULY 1962 
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TYPE 1700 

A convenience-keyed, highly depend- 
able furnace for ignition of precipi- 
tates, assaying, heat treating of glass 
and metals, preheating and various 
heavy-duty lab requirements. Excel- 
lent operating characteristics and spa- 
cious chamber make it ideal for meet- 
ing exacting demands. Wide choice of 
controls (shown above is Type 1700 
with Control Cabinet Assembly fea- 
turing the fully automatic Amplitrol 
controller conveniently mounted). 

* 2000? F CONTINUOUS...2150? F INTER- 
MITTENT 

* CHOICE OF 91/2" X 81/2" X 131/2" OR 
91/2" X 8?/2" X 18" CHAMBER SIZE 

* TWO-SECTION DOOR... EASY TO OPEN 
BOTTOM SECTION ONLY OR BOTH 
SECTIONS AT WILL 

* SCIENTIFICALLY POSITIONED INSU- 
LATION... 6" FIREBRICK AND BACK- 
UP INSULATION 

* STRONG STEEL BODY.. . REINFORCED, 
WELDED CONSTRUCTION 

Price, $310 to $382 without controls. 
Write for descriptive literature and 
name of nearest dealer. 
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of the Oak Ridge National Laboratory 
that are concerned with science educa- 
tion and increased attention to the 
quality of high school science teaching 
in the South would be much more valu- 
able than a graduate training program. 
In Tennessee there are few able science 
teachers in either the colleges or the 
high schools; this has been particularly 
true since the formation of Oak Ridge. 
One means of combatting the siphoning 
off of present and potential science 
teachers by federal laboratories such as 
Oak Ridge would be for these labora- 
tories to supplement the salaries of high 
school science teachers and employ 
them during the summer months. An- 
other suggestion is that some of the 
scientists currently employed by these 
laboratories be given a leave of absence, 
with full pay, to teach in neighboring 
small colleges and high schools each 
year. 

JOHN N. FAIN 

National Institutes of Health, 
Bethesda, Maryland 

The suggestion by Weinberg that, by 
playing a greater role in education, big 
science can diminish the manpower 
shortage it has created is worthy of the 
most careful consideration. The coun- 
terpart to this suggestion, described 
below, may also warrant consideration. 

It is widely recognized that big sci- 
ence is playing an ever-increasing role 
in the academic world. The effects of 
this role are not always wholesome; 
they include too frequently decreasing 
attention to teaching as the academi- 
cian's research responsibilities increase. 
Aside from certain improvements in 
academic research management, it is 
suggested that big science in universities 
be organized into research institutes, 
somewhat like the federal laboratories 
described by Weinberg; from there on, 
the plans are similar. 

Thus, the universities living with big 
science provide for dual roles: those 
academicians most capable as re- 
searchers emphasize the search for new 
truths; those most capable as teachers 
emphasize the presentation of truths. 
In only rare cases need an academician 
be only a researcher or only a teacher. 
Perhaps the researcher deals mostly 
with postdoctoral fellows and really 
advanced courses while the teacher 
works mostly with graduate and under- 
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graduate students. The essence of the 
idea is the establishment of emphasis, 
frankly recognized, without the at- 
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* Developed for use in both stu- 
dent and research laboratories. 

* Wide range of variables make 
the "751B" a highly useful re- 
search lab instrument. 

* Stepped frequency and duration 
controls permit resetting to 
assure consistent, repeatable 
experiments. 

* Wide frequency range of recur- 
rent square wave stimuli of 
variable duration, single im- 
pulses, and continuous DC stim- 
ulation of up to 10 seconds. 

* Synchronizing output for use 
with cathode-ray oscilloscope. 

* Monophasic or biphasic output 
selected by a front panel switch. 

Write for complete technical data 
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from such organization of academic 
activity, not the least of which would 
be clarification of the roles being 
played. It would no longer be necessary 
for the highly talented researcher to 
pose as a popular teacher for large 
groups of students, and vice versa. That 
all researchers are teachers is implicit, 
and this is exactly what Weinberg 
wishes to exploit. By organizing big 
science into research institutes on uni- 
versity campuses, the best in teaching 
and research would emerge. 

R. C. BARD 
200 Foxcatcher Lane, 
Media, Pennsylvania 

In his thoughtful letter Shellabarger 
makes several points, and I shall dis- 
cuss them one by one. 

1) He seems to imply that, because 
of the pressure of committee work and 
so on, modern American universities 
are fast becoming impossible places in 
which to do basic research or to educate 
graduate students. I think the situation 
is not as bad as Shellabarger suggests; 
certainly if so much of the average 
research professor's time is taken up 
with things not relevant to research, he 
must be getting support from NIH and 
NSF under false pretenses. Nor do I 
believe the teaching of bordering areas 
of science detracts from one's research 
potential; in general, I should think 
that teaching would add to this 
potential. 

Actually, the adjoined or neighboring 
graduate school which I envisage is 
small, averaging about one or two 
graduate students per staff Ph.D. I 
cannot believe that so few graduate 
students could create an undue amount 
of busy work. 

2) Shellabarger suggests that a co- 
operative arrangement with a graduate 
school would divert the federal lab- 
oratories from their primary missions. 
I have already dealt with this point in 
my article, but I will add the following: 
insofar as the mission is basic research, 
graduate students ought to help, not 
hinder, the laboratory to fulfill its mis- 
sion. For applied research the problem 
is more complicated. One would have 
to move slowly and feel one's way; 
any scheme which reduces the ability 
of a national laboratory to move swiftly 
into important areas of development 
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The REICHERT "FLUOREX" is the most con- 
venient, efficient and safest ultraviolet light 
source since its ingenious design is based 
on nearly fifty years of experience of Reichert ' 

' 

in this field. . ff 
Note these advantages: The completely en- 

closed light path is a safeguard against ex- 
posure to stray UV light * Compensating 
Power Packs prolong the life of Mercury Arc 
Burner * AC input DC output power packs 
increase light intensity * Transitions to rou- 
tine microscopy are accomplished in seconds 
* FLUOREX and microscope are quickly 
aligned to form one integral unit * Com- 
plete instrumentation for the fluorescent- 
antibody technique. 

Write for. literature or request a demon- 
stration of the "FLUOREX" unit and other 
REICHERT instruments for fluorescence micros- 
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On April 18th, 1962, the 82-year-old Emil Greiner Co. became GREINER SCIENTIFIC * CORPORATION. This new name serves to underscore a broad new marketing plan 
designed for continued growth through new development and greater service to our custo- 
mers. The already extensive and comprehensive Greiner product line will be further expanded 
to keep pace with surging technological ad- 
vances. Remember the name ... the new 1I 
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LaPine Clinac Pipetters provide complete safety from all types 
of contamination by eliminating mouth pipetting. They give 
superb, precise control with a simple, easy-to-use thumb roller. 

These pipetters allow the pipette angle to be changed so the 
operator's hand can be held at a natural angle. Pipette graduations 
can be seen easily from the best position for greater accuracy in 
skimming off minute quantities of liquid or in delivering fractions 
of a drop with an accuracy of .01 ml or better. 

LaPine Clinac Pipetters can be used in either right or left hand 
without alteration. 

No. S 341-80 LaPine Clinac '"Standard" Pipetter-for volumetric, 
measuring, and serological pipeffttes of various sizes and diamefers. 

Each ................. $15.00 

No. S 341-82 LaPine Clinac "Micro" Pipefftter-especially suited for 
blood pipeftting and establishing chromafography patterns. For pipettes 
up to approximately 1 000 microliters. Each ..................$12.50 
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I How to File a Card in 
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..25 Places at Once 
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I or the buoy scientist, engineer, teacher, business 
I taon or stuident wlo Ihas to kIeep tbasic infornmation on 

f file for use it) a variety of categories, the Genliae 
I ii'Mt (Portable Meemory Init) is specially d esigned. 
I Inforniationi retrieval systeis for persoial ise or 
Isiall card files (from 1000-10,000) withi abstracts, 
original articles or infortnation are iusually cutlltlber- 
somle, expensive and ouit of tile question for small 

I budgets. Butt our P.'M/ is a tlow cost infortiation re- 
trieval systei that is as fast or faster than illich 
I iore expensive Lrs.its. 

Low initial cost, oilly $19.95 for the basic kit witlh 
I two litun(ired cardtis, ioeller, sorting rods and coding 
I instruections low niaintenance withl new cards costing 

$4.00 per 1100 or $30.00 per 1000, are cotnbined with 
I ready access to thiousands of categories. No eleetrical 

vibrators or mieebanical slhtikers are ineecled. No parts I 
| to go oit of opertition. Sorting is by rod and is re- 

mIiarkablyl rapid. 
I Sorting rates are conservatively 400 per minute and 
tI ls is for si1multancols sorting of at least 25 eate- 
f (')l*i-S., tlSinlg extra rodis. i Informationti is coded inito the eards Iby niotchiiig 
prepunchled boles around the edge of the cardl. The 
U riser lneed have no previous knowledge of coding and 
liilay choose as mally categories as is necessary. 
I T'o use yoeu prepare aill abstract on thie card or I 

I actually paste on small articles, microprints, etc. Once 
codedl the cardI is filedI at randolm aud lwill aulto- 

I tiatically appear )htiring sorts for thie categories it 
contaiis. TIe possibilities of the lMUI. informtationt 

I retrieval systeim are uniittieol and enable th1e small 
to miediium size information file to copete in flexi- I 
bility with extremely expensive electroniie sorting de- 
vices. It serve s ax tisefttl adjunct to company inte- 

I gratedt infortmation systems. 
I The Gerniae Portalle Memory UTnit and inforimation | 

retrieval system is a quality products designed for 
i long use. 'I'hlie basic IPMI contains a notebing ihatid 

ptinch, sorting rods, 200 eards and is only $19.95. 
I Add 600 tostage atd handling in the tUnited States, I 

I $1.00 abroad. In NYC add 3% City Sales Tax. Addi- 
I tional eards are $4.00/100, $30.00/1,000. 

Send check or money order to Dept. SC-72-B 
or telephone OR-4-3720 Card Cabinet $8.00 

OLIVER GARFIELD CO., INC. 
1 7 St. Marks Place New York 3, N. Y. 

166 

#~~~~~~~~~~~~~~~~~~~~~~~~ 

I How to File a Card in 

I I 

..25 Places at Once 

I I 

~~~I ~~~~~~~~I 

I or the buoy scientist, engineer, teacher, business 
I taon or stuident wlo Ihas to kIeep tbasic infornmation on 

f file for use it) a variety of categories, the Genliae 
I ii'Mt (Portable Meemory Init) is specially d esigned. 
I Inforniationi retrieval systeis for persoial ise or 
Isiall card files (from 1000-10,000) withi abstracts, 
original articles or infortnation are iusually cutlltlber- 
somle, expensive and ouit of tile question for small 

I budgets. Butt our P.'M/ is a tlow cost infortiation re- 
trieval systei that is as fast or faster than illich 
I iore expensive Lrs.its. 

Low initial cost, oilly $19.95 for the basic kit witlh 
I two litun(ired cardtis, ioeller, sorting rods and coding 
I instruections low niaintenance withl new cards costing 

$4.00 per 1100 or $30.00 per 1000, are cotnbined with 
I ready access to thiousands of categories. No eleetrical 

vibrators or mieebanical slhtikers are ineecled. No parts I 
| to go oit of opertition. Sorting is by rod and is re- 

mIiarkablyl rapid. 
I Sorting rates are conservatively 400 per minute and 
tI ls is for si1multancols sorting of at least 25 eate- 
f (')l*i-S., tlSinlg extra rodis. i Informationti is coded inito the eards Iby niotchiiig 
prepunchled boles around the edge of the cardl. The 
U riser lneed have no previous knowledge of coding and 
liilay choose as mally categories as is necessary. 
I T'o use yoeu prepare aill abstract on thie card or I 

I actually paste on small articles, microprints, etc. Once 
codedl the cardI is filedI at randolm aud lwill aulto- 

I tiatically appear )htiring sorts for thie categories it 
contaiis. TIe possibilities of the lMUI. informtationt 

I retrieval systeim are uniittieol and enable th1e small 
to miediium size information file to copete in flexi- I 
bility with extremely expensive electroniie sorting de- 
vices. It serve s ax tisefttl adjunct to company inte- 

I gratedt infortmation systems. 
I The Gerniae Portalle Memory UTnit and inforimation | 

retrieval system is a quality products designed for 
i long use. 'I'hlie basic IPMI contains a notebing ihatid 

ptinch, sorting rods, 200 eards and is only $19.95. 
I Add 600 tostage atd handling in the tUnited States, I 

I $1.00 abroad. In NYC add 3% City Sales Tax. Addi- 
I tional eards are $4.00/100, $30.00/1,000. 

Send check or money order to Dept. SC-72-B 
or telephone OR-4-3720 Card Cabinet $8.00 

OLIVER GARFIELD CO., INC. 
1 7 St. Marks Place New York 3, N. Y. 

166 

#~~~~~~~~~~~~~~~~~~~~~~~~ 

I How to File a Card in 

I I 

..25 Places at Once 

I I 

~~~I ~~~~~~~~I 

I or the buoy scientist, engineer, teacher, business 
I taon or stuident wlo Ihas to kIeep tbasic infornmation on 

f file for use it) a variety of categories, the Genliae 
I ii'Mt (Portable Meemory Init) is specially d esigned. 
I Inforniationi retrieval systeis for persoial ise or 
Isiall card files (from 1000-10,000) withi abstracts, 
original articles or infortnation are iusually cutlltlber- 
somle, expensive and ouit of tile question for small 

I budgets. Butt our P.'M/ is a tlow cost infortiation re- 
trieval systei that is as fast or faster than illich 
I iore expensive Lrs.its. 

Low initial cost, oilly $19.95 for the basic kit witlh 
I two litun(ired cardtis, ioeller, sorting rods and coding 
I instruections low niaintenance withl new cards costing 

$4.00 per 1100 or $30.00 per 1000, are cotnbined with 
I ready access to thiousands of categories. No eleetrical 

vibrators or mieebanical slhtikers are ineecled. No parts I 
| to go oit of opertition. Sorting is by rod and is re- 

mIiarkablyl rapid. 
I Sorting rates are conservatively 400 per minute and 
tI ls is for si1multancols sorting of at least 25 eate- 
f (')l*i-S., tlSinlg extra rodis. i Informationti is coded inito the eards Iby niotchiiig 
prepunchled boles around the edge of the cardl. The 
U riser lneed have no previous knowledge of coding and 
liilay choose as mally categories as is necessary. 
I T'o use yoeu prepare aill abstract on thie card or I 

I actually paste on small articles, microprints, etc. Once 
codedl the cardI is filedI at randolm aud lwill aulto- 

I tiatically appear )htiring sorts for thie categories it 
contaiis. TIe possibilities of the lMUI. informtationt 

I retrieval systeim are uniittieol and enable th1e small 
to miediium size information file to copete in flexi- I 
bility with extremely expensive electroniie sorting de- 
vices. It serve s ax tisefttl adjunct to company inte- 

I gratedt infortmation systems. 
I The Gerniae Portalle Memory UTnit and inforimation | 

retrieval system is a quality products designed for 
i long use. 'I'hlie basic IPMI contains a notebing ihatid 

ptinch, sorting rods, 200 eards and is only $19.95. 
I Add 600 tostage atd handling in the tUnited States, I 

I $1.00 abroad. In NYC add 3% City Sales Tax. Addi- 
I tional eards are $4.00/100, $30.00/1,000. 

Send check or money order to Dept. SC-72-B 
or telephone OR-4-3720 Card Cabinet $8.00 

OLIVER GARFIELD CO., INC. 
1 7 St. Marks Place New York 3, N. Y. 

166 

#~~~~~~~~~~~~~~~~~~~~~~~~ 

I How to File a Card in 

I I 

..25 Places at Once 

I I 

~~~I ~~~~~~~~I 

I or the buoy scientist, engineer, teacher, business 
I taon or stuident wlo Ihas to kIeep tbasic infornmation on 

f file for use it) a variety of categories, the Genliae 
I ii'Mt (Portable Meemory Init) is specially d esigned. 
I Inforniationi retrieval systeis for persoial ise or 
Isiall card files (from 1000-10,000) withi abstracts, 
original articles or infortnation are iusually cutlltlber- 
somle, expensive and ouit of tile question for small 

I budgets. Butt our P.'M/ is a tlow cost infortiation re- 
trieval systei that is as fast or faster than illich 
I iore expensive Lrs.its. 

Low initial cost, oilly $19.95 for the basic kit witlh 
I two litun(ired cardtis, ioeller, sorting rods and coding 
I instruections low niaintenance withl new cards costing 

$4.00 per 1100 or $30.00 per 1000, are cotnbined with 
I ready access to thiousands of categories. No eleetrical 

vibrators or mieebanical slhtikers are ineecled. No parts I 
| to go oit of opertition. Sorting is by rod and is re- 

mIiarkablyl rapid. 
I Sorting rates are conservatively 400 per minute and 
tI ls is for si1multancols sorting of at least 25 eate- 
f (')l*i-S., tlSinlg extra rodis. i Informationti is coded inito the eards Iby niotchiiig 
prepunchled boles around the edge of the cardl. The 
U riser lneed have no previous knowledge of coding and 
liilay choose as mally categories as is necessary. 
I T'o use yoeu prepare aill abstract on thie card or I 

I actually paste on small articles, microprints, etc. Once 
codedl the cardI is filedI at randolm aud lwill aulto- 

I tiatically appear )htiring sorts for thie categories it 
contaiis. TIe possibilities of the lMUI. informtationt 

I retrieval systeim are uniittieol and enable th1e small 
to miediium size information file to copete in flexi- I 
bility with extremely expensive electroniie sorting de- 
vices. It serve s ax tisefttl adjunct to company inte- 

I gratedt infortmation systems. 
I The Gerniae Portalle Memory UTnit and inforimation | 

retrieval system is a quality products designed for 
i long use. 'I'hlie basic IPMI contains a notebing ihatid 

ptinch, sorting rods, 200 eards and is only $19.95. 
I Add 600 tostage atd handling in the tUnited States, I 

I $1.00 abroad. In NYC add 3% City Sales Tax. Addi- 
I tional eards are $4.00/100, $30.00/1,000. 

Send check or money order to Dept. SC-72-B 
or telephone OR-4-3720 Card Cabinet $8.00 

OLIVER GARFIELD CO., INC. 
1 7 St. Marks Place New York 3, N. Y. 

166 

F] ~.VLsTsJ Y F I- [Ik F] ~.VLsTsJ Y F I- [Ik F] ~.VLsTsJ Y F I- [Ik F] ~.VLsTsJ Y F I- [Ik 
,, ~Refrigerator. 

Liquefiers 
CRYENCO experience 

'-j0! covers capacities of 500 watts 
"i< . to 4,000 watts 

I/ tt these temperature ranges: 
300.400 K-NEON 
200-300 K-HYDROG?N 
100-200 K-HELIUM 

At the present time, CRYENCO is building 
three hydrogen refrigerator-liquefiers for asso- 
ciation with bubble chamber research. Cryenco 
engineers have had major responsibilities for 
production of five of the six largest hydrogen 
refrigerator-liquefiers designed for bubble 
chambers in the free world. Experience covers 
refrigerator-liquefiers used in testing rocket 
motors at 10-t6, space chambers for satellite 
and space vehicle environmental studies at 
10-9, as well as bubble chamber applications in 
particle accelerators. Production of related 
items include: nitrogen liquefier, high pres- 
sure cryogenic purifiers, refrigerated dryers, 
low temperature absorbers ortho-parahydrogen 
catalyst, etc. Free your physicists and engi- 
neers for fundamental research! Let Cryenco 
engineers design and build your custom equip- 
ment, meeting your exact requirements. Write 
Cryenco for full details on their low-tempera- 
ture high-vacuum capabilities and experience. 

C O 
Cryogenic Engineering Co. 

: ... '....*'.-: Ave., Denver 16, Colo. 
Low Temperature, High Vacuum 

Equipment and Engineering 
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of all the Oak Ridge National Labora- 
tory. There already are federal labora- 
tories in this country, notably the 
Lawrence Radiation Laboratory, that 
follow a variant of the pattern suggested 
in my article. In Europe, especially in 
the Soviet Union, the pattern seems to 
be a good deal more prevalent than 
here. The experience of these institu- 
tions leads me to believe that such 
university-laboratory arrangements are 
fundamentally sound. 

ALVIN M. WEINBERG 
Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 

Civil Service Salaries 

I agree in principle with the view 
expressed in the editorial "Federal pay 
reform" in a recent issue of Science 
[136, 461 (11 May 1962)] but do not 
feel that it would be appropriate for 
me, as a federal employee, to comment 
upon the recommendations in detail. 
However, I would like to point out a 
factual error, which tends to give a 
somewhat poorer picture of the present 
situation than is actually justified. 

The current salary range of a GS-7 
position is $5355 to $6345 (not count- 
ing longevity increases) rather than an 
average of $5280, as stated in the edi- 
torial. In addition, since July 1960, 
most physical scientists and engineers 
and many biologists and scientists of 
other types at the GS-7 level have been 
paid the maximum salary-namely, 
$6345. Therefore, at the lower levels 
(recent college graduates), Civil Service 
salaries for scientists are reasonably 
comparable with salaries in private in- 
dustry. 

BENJAMIN LEPSON 
Numerical Analysis Branch, 
U.S. Naval Re.search Laboratory, 
Washington, D.C. 

NASA's Fellowship Program 

The piece in a recent issue by Daniel 
S. Greenberg on NASA's new fellow- 
ship program [Science 136, 305 (27 
Apr. 1962)1 contains two excellent 
points-namely, that the Executive 
branch of the federal government 
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level in order to assure an adequate 
flow of scientific talent upward. 

The piece does seem to imply that 
NASA has been impetuous and exces- 
sively aggressive in launching its new 
fellowship program. It fails to take 
account of the fact that NASA has a 
very specific mission and timetable and 
can hardly afford to await the ordering 
of the federal fellowship situation. It 
must seek now to stimulate the train- 
ing of scientists; otherwise an even more 
severe manpower shortage in the late 
1960's could lead to the failure of its 
program. Likewise, it cannot single- 
handedly persuade the Congress to 
modify its long-standing reluctance to 
support education below the graduate 
level. 

It should also be noted that these 
and many associated problems were 
thoroughly explored with NASA prior 
to the inauguration of its fellowship 
program. This was no spur-of-the-mo- 
ment venture. True, the program was 
developed expeditiously, but only after 
widespread consultation in the govern- 
ment and among the universities. 

JOHN C. HONEY 
Institute of Public Administration, 
New York 

Retirement 

At this time, when our country needs 
to expand vastly its scientific and en- 
gineering manpower and when, in- 
deed, strenuous efforts are being made 
to induce able young people to enter 
scientific and engineering professions, 
able, active-minded, experienced sci- 
entists are being forced to retire just 
because arbitrary age limits for em- 
ployment have been firmly set by uni- 
versities, governmental agencies, and 
industrial establishments. The criterion 
for such forced retirement is chron- 
ological, not physiological, age. Thus, 
there is both a shameful neglect of 
very useful, much-needed brainpower 
and a complete disregard for the vital 
and social needs of those compelled 
to retire. 

Recently, a nonscientific friend of 
mine, a retired librarian, Elizabeth 
Woodruff, of Mineral Wells, Texas, 
who is greatly concerned with the 
social problem of older citizens, wrote 
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New Sylvania Electronic Viewfinder cam- 
era- with built-in monitor- permits per- 
fect picture composition. Lets you control 
precisely the quality of the picture your 
students will see on remote classroom 
monitors. 
Never before has a Viewfinder camera for 
private TV systems been available at a 
price schools can really afford. It's the 
newest addition to Sylvania Direct Wire 
TV... one of the lowest-cost, easiest-to-use 
private TV systems. 
Sylvania Direct Wire TV helps overcome 
the teacher and classroom shortage. 
Makes it easy to teach large groups. Effec- 
tive in showing lab experiments, micro- 
scope slides, and complex demonstrations. 

Write for free Educational TV Manual 
This manual has been carefully planned and 
written for school administrators and other 

interested personnel. It is 
a thorough, up-to-date 
study of the value of 

"*--BBIt,sai s television in education 
today. Discusses howTV 

Am-;~:/ i:~ w can solve vital problems 
of today's overcrowded 

SYLVANIS 
GENERAL TELEPHONE ELECTRONI/CS 
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schools. Answers many common questions 
about TV in education. Tells what TV can bring 
to the classroom. Explains how schools can 
plan for TV Describes equipment, and gives 
basic information on how TV is transmitted 
and received -all in nontechnical language. 
This 32-page manual is the result of exten- 
sive research, and is the most complete and 
concise study ever 
offered. It should 
serve as a valuable 
guide and introduc- 
tion to one of the 
most significant^ I 
technological devel- 
opments in educa- - 
tion since the in- : 

i i'ii . 
:l 

:11 ;' 
vention of print- 
ing. Write today! .> 

Sylvania Home & Commercial Electronics Corp. 
Marketing Subsidiary of 

Sylvania Electric Products Inc. 
730 Third Ave., Dept. S, New York 17, N. Y. 

Please send more information on 
Sylvania's new low-cost Electronic 

I Viewfinder camera. I 
I Please send Sylvania's new Educational 

IL TV Manual and more information on 
how to arrange a free visual commu- 
nication survey for my school. 

Name .I 
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TO) McLEOD 
., GAUGE 

accurate to 
within t 3% 

The most convenient and economical in- 
strument for measuring low pressures 
from 1 micron up. Ace McLeod Gauge, 
supplied with Hammertone green stand, 
has metal locking device with position 
holding action eliminating the need for 
glass hooks and springs, will hold to any 
position to which it is rotated. Calibrated 
TRUBORE? Tubing assures accuracy and 
changeability in each of the following 
pressure ranges: 

TO) McLEOD 
., GAUGE 

accurate to 
within t 3% 

The most convenient and economical in- 
strument for measuring low pressures 
from 1 micron up. Ace McLeod Gauge, 
supplied with Hammertone green stand, 
has metal locking device with position 
holding action eliminating the need for 
glass hooks and springs, will hold to any 
position to which it is rotated. Calibrated 
TRUBORE? Tubing assures accuracy and 
changeability in each of the following 
pressure ranges: 

TO) McLEOD 
., GAUGE 

accurate to 
within t 3% 

The most convenient and economical in- 
strument for measuring low pressures 
from 1 micron up. Ace McLeod Gauge, 
supplied with Hammertone green stand, 
has metal locking device with position 
holding action eliminating the need for 
glass hooks and springs, will hold to any 
position to which it is rotated. Calibrated 
TRUBORE? Tubing assures accuracy and 
changeability in each of the following 
pressure ranges: 

Type Pressure Range 
mm. Hg. 

A 0-1.0 
B 0-5.0 
C 0-10.0 
D 0-15.0 

Type Pressure Range 
mm. Hg. 

A 0-1.0 
B 0-5.0 
C 0-10.0 
D 0-15.0 

Type Pressure Range 
mm. Hg. 

A 0-1.0 
B 0-5.0 
C 0-10.0 
D 0-15.0 

Lowest Reading 
mm. Hg. 

0.001 
0.005 
0.010 
0.050 

Lowest Reading 
mm. Hg. 

0.001 
0.005 
0.010 
0.050 

Lowest Reading 
mm. Hg. 

0.001 
0.005 
0.010 
0.050 

For complete line of Ace gauges, see Ace 
Catalog 60. 
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* When glass breaks during hazardous 
experiments, coating contains flying glass 
particles, prevents injury. 
* Retains valuable research results long 
enough to permit recovery. 
* In vacuum systems, prevents flying 
glass when evacuated flasks are broken. 
* Seals joints, stopcocks. 
* Increases resistance to mechanical 
shock, builds up handles on spatulas, 
coats clamps, rings, tongs. 
* Easy to apply. Directions included. 
* Economical. Price $5.50 500 cc. Half 
gallon $17.25 
Order or write for folder. 
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ACE HEAT CONTROL 
HANDY LOW COST UNIT WITH PILOT LIGHT 

Low cost proportional power input con- 
troller rated at 1500W non inductive 
load. One unit substitutes for 2 Power- 
stats on 12 and 22 liter Glas-col lower 
unit mantles. Holds mantle temperature 
constant for days. The Control applies full 
line voltage in a continuously adjustable 
dial setting which varies the on/off ratio 
from 10% to 90% (100% by adjustment). 
Ample in most cases to drive Glas-col 
mantle to full rated temperature. Top 
mounted neon light is visible across the 
room. The line plug is double fused on 
15 amp cord. Easy maintenance, cleaning 
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use his knowledge to create new 
avenues in which his ability could be 

expanded and take new growth." She 
offers the following suggestions. 

1) The present retirement age limit 
of scientists and engineers could be 

raised, provided the potential retiree 
desired it. 

2) Libraries could establish or en- 

large scientific departments in which 
retired scientists could serve to make 
a knowledge of science more easily 
and readily available to the public. 

3) The various communication me- 
dia (newspapers, magazines, and ra- 
dio and television stations) which have 

potential for useful instruction could 

engage retired scientists either to teach 
or to assist others in teaching science 
to nonscientists. 

4) Scientists having their own busi- 
nesses could employ scientists of retire- 
ment age on an equal footing, or could 
form partnerships to expand such 
businesses. 

NATHANIEL TISCHLER 
Monroe School Lane, 
Jamesburg, New Jersey 

The Cost of Credit 

It is alarming to me that Reavis Cox 
[Science 135, 48 (1962)] overlooked en- 

tirely the basis upon which the editor 
wrote in support of the Douglas "Truth 
in Lending Act" (S. 1740) [Science 134, 
913 (1961)]. The editorial concludes: 
"The statement of simple annual inter- 
est rate would permit a customer to 
compare the true costs of different 
forms of credit and to act rationally on 
that basis. On balance, we favor any 
step that encourages rational decisions 
[italics mine]." Although the bill re- 
quires disclosure of both the dollar cost 
and the simple rate, the editor selected 
the latter aspect to be "the main feature 
of the bill." This is the most controver- 
sial and significant feature of the bill. 

Therefore, one conversant with the sub- 

ject would have appreciated why the 
editorial was headed "Tricks with num- 
bers," and why the subject was intro- 
duced with the theme that a comparison 
of absolute numbers instead of rates 
may lead to fallacious conclusions. 

But instead of arguing the promotion- 
of-rational-decisions issue, Cox chose to 
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argue the absolute-number-versus-rate 
issue, and said that the editor "claimed 
too much." How did Cox prove that 
rate information is not needed? He re- 
duced the simple formula I = Prt to an 

SCIENCE, VOL. 137 

argue the absolute-number-versus-rate 
issue, and said that the editor "claimed 
too much." How did Cox prove that 
rate information is not needed? He re- 
duced the simple formula I = Prt to an 

SCIENCE, VOL. 137 

argue the absolute-number-versus-rate 
issue, and said that the editor "claimed 
too much." How did Cox prove that 
rate information is not needed? He re- 
duced the simple formula I = Prt to an 

SCIENCE, VOL. 137 Circle No. 168 on Readers' Service Card Circle No. 168 on Readers' Service Card Circle No. 168 on Readers' Service Card 

i i i 



I = r (constant) equation by fixing P 

(principle) at $100 and t (time) at 6 
months. Of course, a contract with a 

greater I would also have a greater r, 
so he is correct in concluding that no 
further information than dollar costs 
is needed in order to decide who offers 
the buyer the better bargain. But such 
a simple case inadequately supports his 
conclusion that the government need 

require disclosure of only the absolute 
dollar amounts and not the rates. 

If Cox had allowed in his example 
for variations in time t or in principle 
P, his case would have been realistic 
and less useful for his policy position. 
For example, one loan might have been 
repaid in monthly payments and not in 
a lump sum at the end of 6 months. Or 

perhaps one loan might have been for 
7 months. He might have varied the 
amounts of the loans, with one for $100 
and the other for $99.45. Or, one loan 
might have required that the first pay- 
ment include the total credit charge or 
payment of the finance charges at the 
beginning rather than during or at the 
end of the contract period. Had these 
or many of the other variations experi- 
enced in real life been recognized in 
Cox's case, he might have been less 
ready to suggest that mere comparison 
of absolute numbers is sufficient for 
judging which of two alternatives is a 
better bargain. I doubt that savings and 
investment decisions or decisions made 
by lenders are based on comparison of 
absolute dollars alone! If rate compari- 
sons are useful in making many finan- 
cial decisions, why a double standard 
for borrowers and lenders as to facts 
needed for decision making? 

At no time does Cox debate the 
editor's statement "a customer [of con- 
sumer credit] usually has no way to 
determine what his true credit rates are 
and no standard by which to compare 
different schemes." In fact, he gives 
additional examples of confusion. Yet, 
he rejects the Douglas bill on the 
grounds that "the bill seems to assume 
that simplified formulas borrowed from 
the austere world of pure arithmetic 
can be applied literally to the complex 
and disorderly world of commerce." 
Support for his deprecation of the use- 
fulness of that formula, which many of 
us find so useful, appears in the March 
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1962 monthly letter of the First Na- 
tional City Bank (p. 33): "But, in the 
business world, simple interest is little 
more than something once learned in 
school; it is not used in millions of 
credit transactions consummated each 
day. . . . Simple interest is too compli- 
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Respiratory Gas Analyzers have been designed to continuously 
measure carbon-14, carbon dioxide and oxygen outputs. The 
flow rate in these systems can be accurately controlled for small 
volume flow for use with laboratory animals or larger flow rates 
for use with humans. The outstanding quality of the three prim- 
ary detectors used for measurement of these gases is the basis 
for the accuracy and dependability of these systems. The output 
levels are continuously recorded on chart recorders and quan- 
titative information is periodically printed on paper tape from 
a special integrator on each chart recorder. The larger systems 
have built-in ratio analyzers for specific activity (C14/C02) and 
respiratory quotient (C02/02). 

The line of Respiratory Gas Analyzer Systems is comprised 
of 4 models, that are available for prompt delivery. 

Write for literature and detailed information. 
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cated." Evidently the world of corn- 
merce makes the borrower's education 
obsolete. 

What does Cox propose? The situa- 
tion, he says, calls for further study. 
And only after such study would it be 
appropriate to prescribe remedies, if 
any are required. I emphasize the last 
four words, "if any are required"; this 
indicates his failure to understand the 
rationale for the editorial! Cox seems to 
assume that disorderliness is to be ex- 
pected and that need for corrective ac- 
tion to standardize the terms of trade 
for more intelligent action by borrowers 
and lenders is not obvious. That the 
system is too complex for the consumer 
to make rational choices efficiently evi- 
dently does not concern Cox sufficiently 
for him to recognize the essence of the 
editorial. 

Why the difference in attitude be- 
tween the editor and Cox? Can it be 
attributed to a social lag between the 
physical and social sciences? I think 
not. Cox, as a student of marketing, 
shows interest in a description of events, 
"of what really happens, with what con- 
sequences, to how many people." He 
wants to know how many win and lose 
or are affected by present practices. He 
is not interested in whether the market 
system respects rationality or whether I 
facts are disclosed so that lenders will 
then compete in a market for borrowers 
who are armed with essential facts. I 
dare say he reflects a professional inter- 
est in marketing but not in evaluating 
marketing in the context of progressive 
public policy (except to defend the 
status quo). The editor of Science, how- 
ever, reflects a professional interest in 
rationality. He has taken a very de- 
fendable stand from the viewpoint of 
the scientist, it seems to me. In effect, 
he says: "How can we expect respect 
for science on the part of a public 
which is nurtured in a system which 
decries the application of even the sim- 
ple interest formula to everyday credit 
transactions?" Surely an economy which 
stimulates competitive deception, dis- 
credits the application of intelligence to 
everyday decisions, and makes thought- 
ful action costly encourages ridicule of 
learning and rationality. For example, 
is there a science teacher who would 
not find his teaching job less compli- 
cated if students had been raised in 
families which computed prices per 
pound when buying, or rates of charge 
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ket? Scientists do have a direct interest 
in the social environment. It seems to 
me that the editor has taken a very 
responsible position with respect to the 
scientific community. For his breadth 
of view I wish to commend him. 

RICHARD L. D. MORSE 

Department of Family Economics, 
Kansas State University, Manhattan 

If I understand Morse's argument 
correctly he has worked himself into 
the extraordinary position of asserting 
that anyone who urges Congress to find 
out the facts of a situation before try- 
ing to regulate it is attacking rationality! 
As I see it, the issue posed by the 
"Truth in Lending Act" (S. 1740) is 
not one of rationality versus irration- 
ality but one of true rationality versus 
pseudorationality. In pure mathematics 
or logic the test of truth is consistency 
alone. In mathematics or logic applied 
to the real world we must add the test 
of relevance. It is not really rational to 
transfer principles bodily from mathe- 
matics into politics without assembling 
and analyzing whatever evidence we 
can obtain as to their relevance. 

The merchants and consumers whom 
Senator Douglas would regulate are not 
intellectual constructs or systems of 
equations limited to a few arbitrarily 
chosen variables. They are flesh-and- 
blood people whose welfare is at stake. 
They differ widely in ability, shrewd- 
ness, diligence, integrity, intelligence, 
education, persistence, and purpose. 
The specific physical, social, and com- 
mercial environments in which they 
live are spread over a wide spectrum. I 
therefore have no apology to offer for 
saying that before Congress enacts this 
law it should do a better job than I 
believe it has done thus far in deciding 
what will happen to whom after it has 
acted. Nor do I see any real conflict 
between expressing concern as to "how 
many win and lose" and efforts to help 
consumers be more rational in their 
buying. Morse merely assumes that en- 
actment of S. 1740 would be a "step 
that encourages rational decisions." Leg- 
islation should be based upon knowl- 
edge, not assumptions. 

Morse is correct when he says that 
in my illustrations I have arbitrarily 
held P and t constant and so made 
r equal I in the formula I = Prt. He 
neglects to say, however, that I have 

ket? Scientists do have a direct interest 
in the social environment. It seems to 
me that the editor has taken a very 
responsible position with respect to the 
scientific community. For his breadth 
of view I wish to commend him. 

RICHARD L. D. MORSE 

Department of Family Economics, 
Kansas State University, Manhattan 
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knows, as a matter of fact based upon 
empirical evidence, the proportion of 
purchases in which consumers would 
get from absolute numbers all the in- 
formation they need for rational com- 
parison of the bargains offered them by 
different sellers. 

Morse apparently has no doubts as 
to his own knowledge of the facts. He 
says that introducing many variations 
of P and t would have made my case 
"realistic," more in accord with what is 
"experienced in real life." In practice, 
I suspect, most individual consumers 
when they make specific installment 
purchases have to choose not from all 
the mathematical possibilities but from 
quite narrow assortments of alternatives 
as to goods, sellers, and terms available 
in the markets open to them. Whether 
the system now used "is too complex 
for the consumer to make rational 
choices" is a question of fact that can 
be answered only by going into the 
field and seeing what consumers do. So 
is the question of whether working with 
formulas for "true" interest will in- 
crease or decrease the complexity of 
the problems faced by real consumers 
in the real world. 

REAVIS Cox 
Wharton School of Finance and 
Commerce, University of Pennsylvania 

Ancient Agriculture in the Negev 

The editor of Science has kindly con- 
sented to the publication of a letter not 
to exceed 600 words and focusing 
sharply on material introduced by 
Evenari et al. but not mentioned in my 
earlier communication (1). I have 
learned too late that the policy of 
Science allows only one letter of criti- 
cism and the author's rebuttal; hence I 
must reserve my detailed reply to 
Evenari et al. for another forum. 

The present issue centers on the fol- 
lowing statement by Evenari et al.: 
"Finally, in objecting to our theory 
Mayerson refers to unpublished infor- 
mation . . . of a series of experiments 
carried out by the Hebrew University 
(by us) and the Soil Conservation 
Service. These experiments, Mayerson 
maintains, showed that 'undisturbed 
hammada gave much more runoff than 
the adjoining piece of ground that was 
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I have never cited this information in 
objection to, or in refutation of, the 
efficient-runoff (soil-crusting) theory of 
Evenari et al., nor have I made any 
attempt whatsoever to evaluate the in- 
formation. My actual words regarding 
the experiments were these (2): "The 
results, of course, are tentative and we 
await confirmation and elaboration by 
the sponsors of the experiments. Yet, 
had these experiments proved that 
cleared hammada did in fact increase 
runoff, they still would not have proved 
conclusively that the teleildt were the 
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result of a conscious effort on the part 
of the farmer to increase runoff. They 
would only have proved that it was 
scientifically demonstrable to increase 
rates of runoff by clearing stones from 
the hammada." 

In other words, my interest focused 
solely and exclusively upon whether 
these experiments, successful or not, 
could in any way prove that the ancient 
farmer stripped slopes of their stone 
cover in order to enhance crusting and 
thereby increase rates of runoff. I be- 
lieve they did not and will not. 
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The article in which the foregoing 
statement appeared was entitled, "The 
ancient agricultural remains of the Cen- 
tral Negeb: Methodology and dating 
criteria," and the report of the soil- 
crusting experiments by the Hebrew 
University and the Soil Conservation 
Service was cited to support a meth- 
odological position which I have stead- 
fastly maintained and which I believe 
is grounded in scientific logic: namely, 
that observations on the function of 
ancient agricultural installations which 
cannot be supported by ancient or 
modern analogies must be regarded as 
speculative. It is from this position 
alone that I object to the soil-crusting 
theory of Evenari et al., for not one of 
their citations (3) provides the slightest 
support for the theory. 

This was the point I wished to make 
with respect to the experiments under- 
taken by the Hebrew University-no 
other. And as for my own view on the 
stone heaps (teleilat el 'anab), I am 
not so wedded to my theory-which I 
only maintain is more plausible than 
others-that I would not divorce my- 
self from it if sound and substantive 
evidence were adduced in support of the 
efficient-runoff (soil-crusting) theory or 
any other theory. But above all, let 
evidence and testimony, not invective 
and detraction, prevail. Absit invidia. 

PHILIP MAYERSON 
Department of Classics, 
New York University, New York 

References and Notes 
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of B. Hellstrom has no bearing whatsoever on 
the soil-crusting theory, and the installations 
he describes do not in the slightest resemble 
the stone heaps of the Central Negev. 

Evenari informs us that he sees no 
reason for making additional comments 
on this subject.-Ed. 

Center for Retired Scientists 

It is pleasant to read that C. W. 
Weiant proposes a "center for retired 
scientists" [Science 135, 961 (1962)]. 
There are a number of suitable loca- 
tions in Mexico and Central America. 
As an alternative to Weiant's Jalapa. 
I would like to suggest Tapachula, 
which lacks the "Nortes" so numerous 
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