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N. B. Co. DELIVERS BIOCHEMICALS, NOT EXCUSES! 
So the job's tough. Your laboratory is off an air MOntrose 2-02 14, Cleveland, Ohio, today! Or 
route. But we'll get your order through. And it send for our FREE 2600-item catalogue. 
will be your order, too. N.B.Co. knows ... your NUTRITIONAL BIOCHEMICALS CORPORATION 
needs -are special and immediate. With 2600 vari- 21010 Miles Avenue *Cleveland 28, Ohio 
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DIAGRAM A 
DIAGRAM A 5. ENTRANCE MAZE containers in pairs. These 

Legend 6. EXIT MAZE ~~~are suspended like seats on 
I MAI SHIED ENCOS-7. CONVEYORS a Ferris Wheel so they will 

a_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~en 

ING IRRA~lAT10N 8 MOTOR DRIVES remin upright during rota- ft. ING IRRADIATION 8. MOTOR DRIVES ~~~tion. Each container corn- 
'Al ~ ~ ~ SCAME . OTO CNOE pletes two full circles 

| " . '' T2. SOURCE STORAGE a round the Cobalt 60 source 
CONTAINER DIAGRAM B and is then ejected by the 

DIAGRAM'' 3. SOURCE POSITIONER Inside the main shield, a entrance of a new 
4. PRODUCT CONTAINER rotating assembly holds 8 container. 

New horizons were opened for Industry, Food broader fields and a brighter future for your business or 
Processors and Research Laboratories when Atomic research organization. It has possibilities that should not 
Energy of Canada put the first MOBILE COBALT 60 be overlooked by forward thinking Industrialists, 
IRRADIATOR "on the road". Processors and Research Scientists. 
While this sensational unit was first successfully used for With a background of more than a decade of experience in 
the production processing of potatoes, it can ably demon- the field of Cobalt 60 Irradiation, AECL offers a complete 
strate the practicality of Cobalt 60 Irradiators for many "package" for your production or research program 
other purposes. including-Economic Studies, Irradiator Design, 
Irradiation is approaching the production stage in several Consulting Services and, of course, a dependable supply 
industries devoted to the preservation of foods, steriliza- of Cobalt 60. (AECL's annual shipments of Cobalt 60 are 
tion of medical supplies, graft co-polymerization of currently running at one-half million curies.) 
plastics and has already been applied effectively in other May we have the opportunity of placing the experience 
fields. It is also used in a wide variety of scientific re- and resources of our organization at your disposal. 
search. Irradiation could be a key to open the door to Please write to- 

Sales and service representation in over on. hundred countries 61-S 
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LgOG Microscope 
The perfect routine laboratory and research mi- 
croscope featuring an extreme range of versatility. 
Designed for comfort and ease of use without 
fatigue. 
* Low positioned course and fine adjustments 
* Achromat, aprochromat, quartz or reflecting objectives 
* Square mechanical stage features graduation and verniers 

for systematic specimen exploration 
* Accessories available for phase contrast, polarizing, dark 

field and photomicrographic applications 

r ............................................................................................................. ..... . .. . . . . . . . 

1;W .. ..... 

. i .................. ..................................................................... . . ..... ....... 

Sliding Micromanipulator A f t . . . . . iil .. 
A new concept in the technique of micromanipula-Are.. ...... .... 
tion is em bodied in th is Zeiss precision i nstru.ment. r - . . . . . . o - --.- 
Direct manipulation exerted by two handles ....................................... .. 
permits extreme accuracy of movement withoutDo 0t <i; 5h 

backlash. ~ ; : : - : - .: 
* Ideal for colloidal chemistry, physics, microchemistry, foalr:. 

C i;S ! : i . M X 70 j . S : t t 1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. . . . .. . .. . . . 

* Simple, precise manipulation t Ywf f- ....... -f-.;-. - t 

*Accessories available -monocular image erecting tube,_:^; X - 
moist chamber, pipette holder, microburner and others a F SX 4ai 

Stereomicroscope SM XX(Citoplast) g- : 
mnent embodying every iknona~rndvranced in miro- r_0 g 

scopy. Ideal for research and dissection as well as i: 

and laboratory. r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...... 

;* Brilliantly resolved, erect three-dimensional image.; 
* Rotatable magnification changer incorporates five built-in- .:;:a,.,,,,.::::...::.:,,,=.; 

parfocal objectives - 
* Magnification range: 4X to 100X 
* Working distance: 100 mm. at all magnifications 
* Large flat field of view, up to 44 mm. diameter 

Complete information may be obtained from your local Carl Zeiss Jena instrument dealer or by writing: 

~~~~~~~Ercona Corporation, Scientific Instrument Division, 16 West 46th Street, New York 36, N.Y. 
In Canada: Jena Scientific Instruments Ltd., 1437 MacKay Street, Montreal, Quebec 
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WHICH IS BEST ... for a 4096 channel analyzer: 

A parallel, binary arithmetic system, which has the ad- A parallel, binary coded decimal arithmetic system 1 vantages of greater simplicity, better cathode ray tube 2 which has the advantage of very high speeds of deci- 
. display, fewer memory planes and arithmetic stages, mal information readout? 

faster multichannel scaling, and greater versatility? 

The first thought is to use binary coded 
decimal arithmetic, of course, because 
in a 4096 channel analyzer, decimal in- 
formation readout speed is a prime de- 
sign consideration. 

But Nuclear Data's new 4096 chan- 
nel, two parameter analyzer uses 
parallel, binary arithmetic. 

Why? 

Because Nuclear Data has devised a new 
method for converting from binary to 
decimal which does the job orders of 
magnitude faster than the usual method.. 
And does the reverse just as quickly, to 

allow fast read back of decimal infor- 
mation from punched paper tape. 

As a by-product, the translator also de- 
codes the binary address for each chan- 
nel, to provide locked decimal channel 
identification. And it provides readout 
in the form of a running subtotal if de- 
sired by the operator. 

We have all of the advantages of both 
number systems, in the new analyzer, 
and then some, which is no trivial ac- 
complishment. But there are other little 
breakthroughs in the design of the in- 
strument, of greater importance and 
about which you will be hearing a lot. 

We don't plan to say a word about these 
for a month or two. But we will be de- 
livering the analyzers on time, as usual, 
before winter is over, at a sensible price. 

== 
. 

.... 
... 

.i. .. ... . .. . 

3 83 3 W e st B e ItIi n e Hy. 
Mad i son 13, Wisconsin 
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This is the concept developed by Beckmar 
for critical oxygen analyses in the 
Project Mercury space capsules. Now 
Beckman offers a commercial version of 
this rugged, highly successful system 
for laboratory measurement of gaseous 
oxygen or of dissolved oxygen in 
aqueous or non-aqueous solutions. 

The New Beckman Oxygen Sensor is th 
key to the system. Working on a patented 
polarographic principle*, a silver anode 
and a gold cathode are separated from 
the sample by an oxygen-permeable 
membrane. Thus, the membrane prevents 
sensor contamination, yet permits 
oxygen to diffuse to the sensor for fast 
determinations-90% of response in less 
than ten seconds. A built-in thermistor 
compensates for temperature fluctuations, 
Readout is accomplished by one of two 
new Beckman devices: 

Beckman Model 777 Oxygen Analyzer 
has a direct-reading meter plus recorder 
output, and translates sensor signal into 
convenient measurement units. Multiple 
ranges are expressed in per cent oxygen 
mm. partial pressure, per cent air 
saturation, and parts per million dissolved 
oxygen. Features a line-operated, solid- 
state A.C. amplifier for drift-free 
performance. Especially designed for the 
modern laboratory, the Model 777 is 
attractively housed in a light-weight, 
corrosion-resistant, polypropylene case. 

Beckman Oxygen Adapter allows the 
Beckman Model 76 Expanded Scale pH 
Meter to function as an oxygen analyzer 
The Model 76 can then provide the same 
oxygen measurement ranges as the Model 
777 with the same accuracy. The laboratory 
is thus equipped with a multi-purpose 
instrument readily convertible for either 
pH or oxygen measurements. 

Your Beckman dealer has full particulars 
on these exciting new laboratory oxygen 
measuring devices. Remember too, that 
Beckman has comparable process oxygen 
equipment. Ask him, or write for 
data file LO-38-163. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 

Fullerton, California 

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

U.S. PATENT NO. 2,913,386 
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Why? Because the Varian G-14 bench top recorder Features: Instantly selectable spans of 1 mv, 10 mv, 
enhances the value of your other fine instruments. 100 my and 1 v. Pen speed 0.6 seconds full scale. 
How? By giving you an accurate, easy-to-read Accuracy 1.0% on 1 mv span; 0.5% on the other 
analog record of the data they provide. For corm- three spans. Zener diode reference voltage. Excep- 
plete information about the all new solid-state __ tionally high input impedance allows source 
G-14, or a demonstration in your own laboratory, resistances up to 100 K ohms. Full scale zero 
see your nearest Varian Recorder Representative, adjustment plus suppression. Choice of two chart 
or write the INSTRUMENT DIVISION. speeds from 1"/hr. up to 16"/min. Price: $685. 

SQUARE FOOT 
I N YOU R AVAR IAN associates 

LA B O R A T O R Y D I D VPALO ALTO 18, CALIFORNIA 

J V 4XA 1 * 1 4 
- --- 
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" Order Your General Program 
It provides complete, detailed information about all the 
sessions and symposia scheduled, the Annual Exposi- 

r tion of Science and Industry, and the Science Theatre. 

Program Highlights 
Moving Frontiers of Science H. E. Newell on space science, 
S. B. Hendricks on biological timing mechanisms, S. Brenner on per- 
spectives in molecular biology, W. 0. Baker on industrial research. 

gi, ~ Interdisciplinary Symposia AAAS day: Dynamics of planetary 
U! 11 A_ atmospheres, the diffusion of technical knowledge as an instrument of 

economic development, the transfer of genetic information. 

Special Sessions AAAS Presidential Address by Thomas Park on 
"Beetles, Competition, and Populations"; the George Sarton Me- 
morial Lecture by Gerald Holton; the Joint Address of Sigma Xi and 
Phi Beta Kappa by Loren C. Eiseley on "Man: The Lethal Factor"; 
the AAAS Distinguished Lecture by McGeorge Bundy; the Tau Beta 
Pi address by C. C. Furnas; and the National Geographic Society 
Illustrated Lecture by Barry C. Bishop. 

AAAS Committees will have programs on late space science and on 
RE::>'L-$'"' _ the integrity of science. 

:1111 ~ Sections and Societies The 20 AAAS Sections and some 50 par- 
ticipating societies are scheduling specialized symposia, and many have 
sessions for contributed papers. 

Science Theatre The latest foreign and domestic films. 

Exposition The Annual Exposition of Science and Industry will be 
40 percent larger than it was last year. 

Advance Registration By registering in advance, you avoid delay 
at the Registration Center on arrival, you receive the General Pro- 

gram in time to plan your days at the meeting, and you per- 
mit your name to be posted in the Visible Directory of 

Registrants when the meeting opens. 
Use the coupon below for advance registration or to 

order your advance copy of the General Program. 
?__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

AAAS 
1515 Massachusetts Ave., N.W. 
Washington 5, D.C. 

(Check la or lb) 
la. j Enclosed is $3.50 Advance Registration Fee. This brings me the General Program and Convention Badge. 
lb. a Enclosed is $2.50 for the General Program. (if I attend the meeting, the badge, which I need to obtain the privileges of the meeting, 

will cost me $1.00 more.) 

2. FULL NAME (Dr., Miss, etc.)..................................................................................................... (Please print or typewrite) (Last) (First) (Initial) 

3. OFFICE 5 OR HOME C] ADDRESS ............................................................................................. (For receipt of General Program) 

CITY ............... ZONE . STATE.... 

4. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION ....................................................................................................... 

5. FIELD OF INTEREST .................. 

6. CONVENTION ADDRESS .................................................................................................... 
(May be added later, after arrival) 

Please mail this coupon and your check or money order for the total amount to the AAAS. 



MEETING* * 26-3 DECEMBER * 

Reserve YourHotel Room 
Make sure you have the accommodations you prefer. 
A list of headquarters hotels of participating societies 
appears on page 235, SCIENCE, 20 July. The AAAS 
headquarters is the Sheraton. 

The hotels for the AAAS Philadelphia meeting have established 
special, low flat rates and have reserved large blocks of rooms for the 4d 

meeting. 

Use the coupon below to make your hotel reservation in Phila- 
delphia. Send your application to the AAAS Housing Bureau in 
Philadelphia, not to any hotel. Give a definite date and estimated hour 
of arrival, and also probable date of departure. The Housing Bureau 
will make the assignment and send you a confirmation in two weeks 
or less. 

A rollaway bed can be added to any room at $3.00 per night. Mail 
your application now to secure your first choice of accommodations. I 

_ 
,', L 

HOTEL RATES* 
AMERICAN ASSOCIATION 

FOR THE ADVANCEMENT OF SCIENCE 
For a list of the headquarters of each participating society and sec- 
tion, see page 235, Science, 20 July. - l T ! 

Hotel Single Bed Double Bed Twin Beds Suites 
Sheraton** $8.50 $14.00 $35.00-$45.00 
Bellevue Stratford** 8.50 14.00 32.00- 60.00 _ 
Warwick** 8.50 14.00 30.00- 65.00 
Franklin Motor Inn 8.50 14.00i 
Robert Morris 5.50-7.50 $9.00-$1 1.00 10.00-11.00 
Sylvania 7.50 11.00 12.00 
Adelphia 7.50 11.00 

12.00_ Benjamin Franklin 8.50 12.00 14.00 32.00- 60.00 
* All rooms are subject to a 4% Pennsylvania state sales tax. 

** Hotels with sessions. 

Pontiac Motor Division-Safari Magazine 

AAAS Housing Bureau, Hospitality Center. 
16th Street and Pennsylvania Boulevard Date of Application .............................................. Philadelphia 2, Pa. 

Please reserve the following accommodations for the 129th Meeting of the AAAS in Philadelphia, 26-30 December, 1962 

First Choice Hotel .... ........ Second Choice Hotel .... ........... Third Choice Hotel . 

Type of room: Single E Double E Double, twin beds E Suite El Rates: Desired ................ Maximum . 

Number in party . ................................................ Sharing this room will be: . 
(List name and address of each person, including yourself. Attach list if space is insufficient.) 

................................................................................................................................ 

DATES: ARRIVAL ......................... A.M . ........ P.M .........DEPARTURE..................................................... (These must be indicated-add approximate hour, A.M. or P.M.) 

NAME .... ................................................................... (Individual requesting reservation) 'Please print or types 

ADDRESS ................................................................................................. 
(Street) (City and Zone) (State) 

Mail this coupon now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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The NK-3 Prism/Grating Spectrophotometer makes 
possible readings of extreme accuracy over a 

broader range than any other commercial infrared sys- 
tem. Highest resolution for fast, reliable analysis is at- 
tained at optimum scan speeds. And these results are 
achieved economically. 

In the NK-3, a Baird-Atomic Globar source, photometer, 
and prism monochromator are matched with a modified 
Czerny-Turner grating monochromator to achieve new 
standards of performance. Spectra are recorded on an 
11" strip format chart, or on expanded abscissa, with 
frequency marker pen for high resolution studies. 
Exclusive indexing mechanism, precision slit and fre- 
quency cams, insure accurate frequency reproducibility 
and constant energy throughout scan. An accessory for 
single beam operation is standard equipment. 

The NK-3 records an uninterrupted spectrum from 
5000cm-1 to 400cm-1, in 7 minutes, with resolution of 
approx. 1cm-1 at all frequencies, using automatic scan 
control. Linear absorbance and ordinate scale expansion 
are available as well. 

Full information, spelling out the unique advantages of 
the Baird-Atomic NK-3 is available. Write today to 
Advertising Dept. for Brochure SC-300. 

Engineers and scientists: Investigate challenging oppor- 
tunities with B/A. Write Industrial Relations Director. 
An equal opportunity employer. 

ARA IAD -A TOM/C, IA/C. 
3 6/rnDersdy Road* Cambndge &E, Mass. 

A DVA NC ED OPT IC S AND EL E CT R ON IC S ... S E RV I N G S C I E N C E 
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Urlnhj'ON0 MODELS ...... ,:: 
are proving to be the most logical and 
versatile design in all fields of the biological 
sciences, whether for complex research 
studies or for routine lob analyses. 
IDEAL FOR S TISSUE CULTURES 

* HANGING-DR.OP TECHNIQUES 
- GENERAL MICROSCOPY 

MODEL MIC MODEL PH(W IMIC MODEL 8113 

MONOCULAR- : MODEL M.C Fou brgti. ob MOOUA MDL PHC EIght phs obec scee viwn and pUtmir.rpy Bulti 

jectives 5X, lOX, 40X IOO (i)eyepieces 5X, lOX, lOX, 20X, 40X lOlOX (HoMi) in both brgh anbd e 3i w 
0 4cee w aerawith forfatfed photo -eeiee 

l5X; ample heIght adjustment of condenser-illumi- mediumecontrast; eyepieces 5X, lOX, l5X; high inten-R Polaroid. and movie cameras. Low-power (SX-40X) nator for even large culture bottles; t^9 sity Koehler-typeilluminator;five-choice intensity trans- accessories available. Needs only 9' x 12' table space. 
built-in base transformer. $409 former; phase turretceondenser wit 2prtr Brgtil Reerh oes 
BINOCULAR M?ODEL IMIC. Binocular version $609 for brightfield; elevating base. thprtr $81gt~edReerh oes ot~odeMIC~wihcamermechansm, w version of Model PH-MIC plus built-in $1012. ; 

anod visual eyei0ees2 asMoelbete B$-M19# 
Brightfield Research Models: camera mechanism. BIOUA MOE Uil ioulr '17 
MONOCULAR MODEL IR-MIC. Five brightfield ob- Prices inlfude optics, cabinets, filters, speciltl version of Model U-l2. $39 jectives 5X, lOX, 20X, 40X, lOOX (oil); eyepieces 5X, slides, petri dishes, anad baskc accessories. The g 

individual centering adjustments for condenser and built-in camera mechanism is standrads with , Phcase Resecarch Models: illuminator; elevating compartment provides54 bintocular models and available ais ana accessory MONOCULAR MfODEL U-13. Same phase objectives, 
handy storage for accessories. for monaculars. Accommodates 35mm.cmr eyepieces as Model PH1-MID. $1390. 
BIoCULABR-MODEit eR-mIra Binocularnversionof back or Polarroidt Land Camera Attachment. r BINOCULAR MODEL BU-13. Binocular $18 

OnlyUtNIIIO In3^ averted Microscopeso(ffer ALL. These Advantages 
accommodates slides, wet mounts, special glassware, warming _U --t) i 
chambers and micro-manipulators S unobstructed stage for \; ........................ g.>ra;yV - }v.................... 
easy access o built-in, correct intensity illumination *1 glare- %'; s;4W -@ 

free coated optics * special petri dishes for observation r : 66 INSTUENTHCM PANYEE . MICROSO PE SIH ALES 61,MAS. 
of cultures even by highest power oil immersion objective o 1E6NEHMSRE EWO IHAD 1 AS 
graduated mechanical stage 0 accessory camera attach- | C I'dlike totry INITRON Model absolutely free forhter 
ments o long working distance 40X objective and other LIdays withno obligation. Send details. 
accessories also available j ,Ej Send me your complete catalogf4H-z 
ASK FOR A FREE 10-DAY TRIALW You be the judge in NAME 

your own lab. Select the model you want. Then fill out and 1I NAE .-A. - _ 

mail the coupon. Microscopes sent and returned at our I ORGANiZATION_ _ _-- _ DEPT---. _ 

expense. You assume no obligation. Or if you want more ADD|RESS- ____,___, _ -__,_--__ -__ .-_-___ 
data on these and other UNITRON microscopes, use coupon air ____________ ZONE STATE 

to request our complete catalog. a'''vz~~wZ.k~<;~:1M O:4-lsx 

9 NOVEMdBER 1962 627 



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 1oX to 10OX - 
extendable to 500X. The Nikon 6 is being used for measuring 
and evaluating ultracentrifuge and electrophoresis patterns. 
It is being used in chromatography, and in the study of elec- 
tron photomicrographs. It has even been used for examining 
specimens in petit 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- 1 1. 

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

.NIKON MOlDEL 6OPTIClAL COMPlARATOR 
. ::.. 1. .. : . 

~~~~~~~~~~~~~'Y ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~> 
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_ . | ~FLUSH MOUNTING MODEL 

Record Two Variables Side by Side 

with the DUAL J2 It2J Recorder 
The DUAL rectil riter recorder combines in one 

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

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

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

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

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

Write for complete information. 

APPARATUS DIVISION 'TEXAS IN STRUM ENTS 
PLANTS IN HOUSTON U INCORPORATED 
AND DALLAS. TEXAS Ad / 3 6 0 9 B U F F A L O S P E E D W A Y 

~~ ( ~P. O. BOX 66027 HOUSTON 6, TEXAS 
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Helical flow continuous centrifugation 
brings you a new concept in separation 
efficiency... 

Now you can separate micro deposits from 
large volumes of liquids with better results and 
in a fraction of the time conventional methods 
require. Tests show that the Helixtractor increases 
separation efficiency by as much as 400%. 

Before you study this significant new development, 
you may be pleased to know this: the new 
Helixtractor fits all IEC PR-1 and PR-2 centrifuges 
now in use! You may already have one 
ready for immediate adaptation to Helical 
Continuous Flow operation. 

The Helixtractor is completely aerosol free. It is 
ideal for centrifuging infectious materials. You 
can autoclave the entire unit. 

Can helical separation help you? A demonstration 
is easily arranged and complete literature is 
available. Write: 

INTERNATIONAL C EQUIPMENT CO. 
1284 SOLDIERS FIELD ROAD * BOSTON 35, MASSACHUSETTS 
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COMMERCIAL BLENDORS 

ARE SERVING FIRMS AND 

LABS IN THESE FIELDS 

INKS-Detergents to reduce pen clogging 
CEMENT-Waterproof cement testing and 
mildew repellent concrete 
CERAMICS-Kaolin and clay slurries 
COATINGS-Films, TV tubes, 'recording 
tape, adhesive compounds, duplicating 
machine emulsions 
COSMETICS-Shampoos, nail polish, deo- 
dorants, powder, hand cream, hair dyes, 
aerosol hair spray and shaving lather 
ELECTRONICS-Cathode--ray tube coatings 
FERTILIZERS-Both liquid and dry, seed re- 
search, plants, cross-pollination, crab grass 
killer development 
FOOD PROCESSING-Relishes, her-b andi eon- 
diment blending, dressings, dog foods 
GENERAL LABORATORY USE-Experimental 
dispersions, emulsions, polymers, slurry 
andi solutions 
HOMOGENIZING TEMPLATE EMULSIONS-Sheet 
aluminum, stainless steel 
INSECTICIDES-Repellents and killers i 

INSULATION-Rock wool-fiber glass, asbes- 
los. ground glass beads 
PAINT-Color sampling, water-base, rub- 
ber-base, wvater-proof, enamels 
PAPER-Waste paper evaUluaion, pulping 
wood fiber, coatings 
PEFROLEUM-Iliugh octane fuel, additives, 
grease, detergent motor oils 
PLASTICS-Experimental mixes, color test- 
ing, powder and resin blending 
PRINTING INK-Color blending, waterproof 
inks, engraving fluids 
RUBBER-I -atex, sponge, synthetic 
TECTILES-Strength tests for synthetics, 
Nylon. OrIon. D~acron. wool and cotton 
TOBACCO-Chemical analyses, homogen- 
ized, experimental blends, mixtures 
VINYL-Upholstery bases color sampling 

(1) 2-Speed High Torque Base Asceptic Dispersall 
(2) Explosion Proof Base Stafinless Steel Container 
i3) 3-Speed Hlevy Duty Base Stainless.Container 
(4' 2-Speed High torque Base -Pyrex Glass Container. * .. . - - - 

WARING1J- PM2RO1DUCT CRPRAIO 



ICompressed Gas Notes 

An essential reference 
for every laboratory 

Third Edition 444 pages-68 tables-6S charts 

PARTIAL CONTENTS 

Information on use of 81 compressed gases 

Safety procedures for each gas and a general 
chapter, "Safe Handling of Compressed Gases" 

Recommended controls and regulators for all gases with 
dimensional drawings of connections 

Toxicity and first aid procedures for hazardous gases 

Physical constants and specifications 

Cylinder handling and storageV 

The new Matheson Gas Data Book formation. Safe handling procedures 
i's the most comprehensive fact book are suggested on each gas, anda 
and use manual on compressed gases discussion of toxicity and first aid 
ever published. It contains essential procedures is included for each haz ? 
data on every compressed gas avail- ardous gas. A separate chapter i 
able for laboratory use. The informa- devoted to a general discussion of r 
tion is presented in easy-to-use form, safe handling of compressed gases in 
with liberal use of charts and tables. the laboratory. 
The Gas Data Book describes eighty- The Matheson Gas Data Book is the 
one compressed gases, including spec- only complete compressed gas 
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YOU CAN VIRTUALLY 

------" - 'DESIGN YOUR OWN' 

DIRECT WRITING SYSTEM 

A, *.. ,,~j 4 i . C NATION 

358 964 

For the unique advantages of permanent, 
immediately visible inkless recordings in true 
rectangular coordinates-in applications 
ranging from cardiac catheterization and phar- 
macological studies to student physiology 
laboratory work - the wide variety of combi- 
nations and choices offered by Sanborn direct 
writers provides an almost "custom designed" 
system for your particular needs. 

The proven reliability and simplicity of tube 
circuits, in 1- to 8-channel systems with a wide 
choice of interchangeable plug-in preampli- 
fiers, horizontal chart plane and system fre- 
quency response to 100 cps, are offered by the 
widely-used "150" Series. For extended fre- 
quency response, greater compactness and other 
advantages of solid state circuitry in applica- 
tions up to 4 channels, the new " 964 " system 
(4 channels) and the new 296T (2 channels) 
combine the most modern electronic design 

features with simple, economical cabinet pack- 
aging. When the greatest possible versatility in 
5 to 8 channels are required, "350" Series sys- 
tems provide the maximum performance and 
flexibility of all Sanborn direct writers. Flush 
front recorder has vertical chart plane, and a 
wide choice of interchangeable preamplifiers. 
For portability in 1- and 2-channel systems, 
Models 299, 301, 320, 321 and 322 are com- 
pact, modern, lightweight units designed to 
handle a wide variety of applications. 

For complete information on these systems, 
call your nearest Sanborn Branch Office or 
Service Agency, or write Manager, Research 
Instrument Sales, Medical Division. 

MEDICAL DIVISION 

S 1 A b. 4 0 bCP O 'At"V 
175 Wyman St., Waltham 54, Massachusetts 

634 SCIENCE, VOL. 138 



D rivWe Assem blyl 

|Automatic Antifoam 

/ X 

MBEP^ ode la F-0 ModeAl FS 314 I A 

NBSa FRaMENT|ATIO*N APPARAT|US for the growth of Bacteria, 
Fungi, Yeasts, Tissue Cultures and Viruses 

For Aerobic 
and 

Anaerobic Studies of 
Microbial and Chemical 
Processes at Laboratory 

and 
Pilot Plant Levels 

The NBS Fermentor Drive Assemblies 
offer a convenient and efficient means 
for culturing microorganisms under 
well-defined conditions. Temperature, 
agitation, pH', air volume and pressure 
can be selected and rigidly controlled 
while sterility is maintained. 

Stainless steel fermentors with Pyrex 
glass jars are available in 5, 71/2 and 
14 liter sizes. Impellers are driven 
through a non-freezing, stainless steel 
agitator housing which incorporates 
stainless steel ball bearings and leak- 

proof Teflon seals. The fermentors 
are easily and quickly disconnected 
from the drive and will sustain repeated 
autoclaving. 

Water bath temperature is adjustable 
up to 600C + 0.50C. A continuous- 
duty, variable speed motor enables im- 
peller speed to be regulated between 
150 and 750 rpm. Performance is 
quiet and dependable under continu- 
ous operation. All NBS apparatus is 
unconditionally warranted for one 
full year. WRITE FOR CATALOG FSS/1192 

(1) Automatic pH Control and Antifoam Addition optional 

New Brunswick Scientific Co., Inc. 1130 Somerset St.,New Brunswick,N.J. 

Manufacturers and Distributors of Precision Laboratory Apparatus 

9 NOVEMBER 1962 635 
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Why so many computer users prefer~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I" . 
andfiv resos wy i wil ay ou o kow 

The Control Data 1604/1604-A Computer, demon- 
strated a leader in a competitive and demanding field, 
continues to prove its ability to scientists and engi- 
neers as the computer to solve their problems, and 
to management as the computer to help maintain 
their profit. Here are the reasons why! 

RELIABILITY: The 1604/1604-A continues to log 
an unusual history of "uptime." Why? The people 
from Control Data have been making computers for 
a long, long time. Their experience, their reputation 
are built into every Control Data computer. Your 
confidence has been their objective, your demands 
have been their guide. This is why the 1604/1604-A 
proven records set a high standard of performance. 

SOFTWARE: With the Control Data 1604/1604-A 
636 

Computer come proven programming systems that 
grow with your needs: These systems include PERT- 
COBOL* * CODAP * CO-OP MONITOR * LINEAR 
PROGRAMMING * ALGOL* * FORTRAN 62 
*FORTRAN 63*. 

These systems will also be compatible with the 
3600 Computer. Additional, proven programming 
systems (including JOVIAL) are available through 
the Co-op users organization. 

SERVICES: A wide range of proven services come 
with the 1604/1604-A. These include Programming 
Assistance * Programmer and Operator Training 
* Programming Systems Improvement * Installation 
Check-out * Post Installation Assistance * System 
Analysis * On-site Customer Engineering. 

SCIENCE, VOL. 138 
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the Control Data 1604/1604-A 

APPLICATIONS: The power, versatility and use- 
fulness of the Control Data 1604/1604-A Computer 
are demonstrated by the many users who rely upon 
its proven problem-solving capabilities. Real-time, 
on-line data reduction/data acquisition, large-scale 
problem-solving, large-scale data processing, bio- 
medical and institutional research, weather predic- 
tion, oceanography, petroleum reservoir analysis, and 
flight simulation to name a few. Names of these 
satisfied users are available to you through the Con- 
trol Data office near you. 

LOW-COST: The Control Data 1604/1604-A is 
available today at an amazingly low cost. With its 
proven performance, programming systems and serv- 
ices, the Control Data 1604/1604-A offers the most 
computer for the least dollars spent. 
9 NOVEMBER 1962 

These are the main reasons why so many computer. 
users prefer the Control Data 1604/1604-A. To learn 
more about how the 1604/1604-A can solve your 
computing problems now, contact the Control Data 
representative nearest you. 
*Available in early 1963. 

Offices: Albuquerque * Beverly Hills * Birmingham * Boston * Chicago. 

Cleveland * Dallas * Dayton * Denver * Detroit * Honolulu * Houston . 

Ithaca * Kansas City * Minneapolis * Newark * Orlando * Palo Alto 

* Washington, D.C. * Toronto * Bad Homburg * Zurich 

810034th Avenue South 

Minneapolis 20, 

Minnesota _ 

637 
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UDDER-TESTED is the distinguishing feature of each batch of Cyanamid Neomycin Sulfate 
Veterinary. This quality test provides a nontoxic, nonirritating veterinary neomycin grade more 
suitable for the treatment of bovine mastitis. 

Neomycin Sulfate Veterinary, Micromilled-is a white powder designed for oral, topical or 
inhalation therapy with these specifications: a wide-spectrum antibacterial activity 
* nonirritating and nonsensitizing s practically nontoxic topically and orally a potency 450- 
550 mcg./mg. * APHA color 200 maximum * pH 5.5-7.0 

Other grades of neomycin are also produced by CYANAMID FINE CHEMICALS DEPARTMENT: 
U.S.P. grade is a super white high potency neomycin which is available in granular, regular or 
micromilled forms. All can be supplied in sterile or non-sterile condition to suit your needs. 

Technical Grade Neomycin is a super white lower potency, nonirritating, more economical 
grade suitable for cosmetic usage..,, 

c cutamaacmn ~' AMERICAN CYANAMID COMPANY . FINE CHEMICALS DEPARTMENT * Pearl River, New York 

638 SCIENCE, VOL. 13-8 
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Vanguard 4 pi AUTOSCANNER reduces 
background to less than 10 cpm. 
revolutionizes counting of H3, C14, and S35 

Vanguard's new, completely transistorized 
Model 880 Low Background AUTOSCANNER 
revolutionizes chromatogram scanning of 
low-energy, beta-emitting radioisotopes. Spe- 
cially designed to meet the exacting require- 
ments of medical, agricultural and pharma- 
ceutical research, the AUTOSCANNER utilizes 
the most advanced electronic and mechanical 
design, integrated into a compact, one-piece 
console. With the Model 880, analyses can 
be performed with the highest possible degree 
of sensitivity-even when counting tritium, 
carbon-14 and sulphur-35. 

NEW STANDARD ACCESSORY, TOO! Also avail- 
able is the new, exclusive Vanguard Model 
88OADS, a completely automatic system for 
quantitative integration and digital presenta- 
tion of radioactive zones. For complete de- 
tails concerning either the Model 880 or 
Model 880ADS, please write or call. 

Hi-----_ ______ 

REQUEST THIS BROCHURE-_ 
See how you can achieve the 
highest detection efficiency 
available for chromnatogramn U Features 4 pi scanning-counts radiation on 
scanning. Booklet outlines dis- both sides of strip simultaneously 
tinctive features and lists all U Reduces background to less than 10 cpm. 
operational characteristics of U Completely transistorized for longer, more re- 
the Model 880 AUTOSCANNER. liable performance 

* U~~~~~~~ Handles chromatograms 1? to 4 cm. wide in 
* ininininin ~~~~lengths to 100 ft. 
* 'A~~~inin U~~ Gas and power shut off automatically at end * auinininin ~~~of scanning period 

_ _ _ _ _ _ _ _ r ~ stans 7 cut rat rags 3 iniidasi 

~~~~~~~ 2 U Autom--aticlly mark slent fronts leading 

____-~~~~~~~~~~~~ idols as-lw geiger detetio 
_ = = _|_ J _ _~~~~~~~~UAcurc of bete tha 2% ofconrteo 

INlJSTRUMENT CROMPANY 

Diiesigeatres and Manfatues oll f PeionIsReumenttos o Researchund .O Box 244s th aange 10 ini * letoo -5 
Rpegaional OffiacstewYrktNew Yorkf2 Fit Avmpenue, y TN7198ansFanisori Califor niar, 15Nwmotomer StetEbro-201 
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REPORT NO. 2 FROM LINDE COMPANY, DIVISION OF UNION CARBIDE CORPORATION 

Achieve maximum recovery of viable tissues, 
cells and microorganisms with liquid nitrogen 

A PRACTICAL TECHNIQUE 
Biologists and clinicians in many areas 
of science can now preserve tissue and 
cell cultures more efficiently and effec- 
tively because of recent advances made 
in cryobiology. 

In fact, new techniques make it possi. 
ble to preserve successfully many tissues 
and cell cultures which were formerly 
thought to be destroyed by the freezing 
process. Many of the inherent areas of 
risk in long-term experiments - such as 
chromosomal change or mutation, con- 
tamination of culture with bacteria or 
viruses or other cell lines, and loss of 
cultures-have been virtually eliminated. 

Basically, best results in freezing and 
storing of viable specimens have been 
obtained by: 
1) Cooling at a precisely controlled rate 
(in the range of 1 C. per minute to 150C. 
per minute). 
2) Using the proper amount of protective 
additive (usually glycerol or dimethyl 
sulfoxide). 
3) Storing at liquid nitrogen temperature 
(-1960C). 

CHOOSE YOUR EQUIPMENT 
Linde Company has pioneered in the de- 
velopment of liquid nitrogen equipment 
for cryobiological purposes. LINDE pro- 
vides a complete line of LN2 refrigera- 
tors, low-loss liquefied gas containers, 
and precise controlled-rate freezers, as 
well as accessories. This is backed by 
the most experienced technical service 
available today-through LINDE's own 
cryobiology laboratories and field repre- 
sentatives. 

LINDE liquid nitrogen refrigerators 
come in a wide range of capacities. 
These include, for major projects, the 
new large-capacity LNR-640-C and so- 
phisticated LNR-360 (see photo). Also, 
there is the new high-accessibility LNR- 

O 250, the improved medium-capacity 
LNR-35, the standard 720-ampule capa- 
city LNR-25 widely used by biologists 
for many years, and the all-new fully 
portable, highly compact LNR-10. 

9 NOVEMBER 1962 

NEW LNR-360 REFRIGERATOR 

360-liter liquid nitrogen refrigerator de- 
veloped especially for large-capacity 
storage of cell and tissue cultures, and 
microorganisms. 44 in. high, 35 in. out- 
side dia., it has a 6.6 cu. ft. product stor- 
age capacity. 
Features include: 
* Unique semi-automatic tray selector in- 
dexing system for easier placement and re- 
moval of specimens. 
* Large, removable 28.5 in. dia. cover with 
"pie-shaped" opening for complete accessi- 
bility to refrigerator's interior. 
* All-welded, stainless steel construction 
for greater durability. 
* Low liquid nitrogen consumption-fully 
charged refrigerator has a holding time of 
more than 50 days. 
* 6 tray levels containing 37 canisters for 
greater storage capacity. 

Equipment includes two specially de- 
veloped liquid nitrogen freezers which 
precisely control the cooling rates of in- 
dividual specimens from 0.50C./minute 
to 190C./minute. The standard BF-3 
holds up to 40 1.2 ml. ampules, has a 
total volume capacity of 1 10 cu. in. The 
new, larger BF-3-2 has a 1600-cu.-in. 
capacity. 

New accessories include special can- 
ister conversion kits for LINDE's LD-25 
and LD-10 liquefied gas containers, low- 
heat-loss plastic-handled canisters, and a 
liquid nitrogen level controller. In addi- 
tion, LINDE provides the most complete 
liquid nitrogen distribution service in the 
country with adequate supply always 
readily available. 

LATEST REPORT... 
... from LINDE on advanced techniques 
in cryobiology is a comprehensive re- 
view by Dr. S. W Moline of LINDE's 
Tonawanda Research Laboratories. Sub- 
jects under review (with numbered refer- 
ences to a bibliography of 59 reference 
works) cover preparation of cells for stor- 
ing; cooling rates; the use of protective 
additives; storage at low temperatures; 
warming rates; and condition of cell or 
tumor strains after cooling, storage, and 
warming. 

Detailed literature is available on re- 
quest. Also, LINDE's "Cryobiology Re- 
port No. 1" which deals more generally 
with the all-new method of freezing and 
storing biologicals. For further informa- 
tion, check your area(s) of interest on the 
coupon below and send. 

r --- --- m m m m --- - - -- - 
I CHECK-CLIP COUPON-ATTACH TO BUSINESS LETTERHEAD 
I Dept. SC-119, Linde Company 

Division of Union Carbide Corporation 
270 Park Avenue, New York 17, N.Y. 
Please send the details on the items checked . 

| QReview: "The Low Temperature Preservation of 
" Tissue and Cell Cultures" by Dr. S. W. Moline. LINDEu 

I 

g 

Review: "The Preservation of Biological LINDE I Materials with Liquid Nitrogen." 
Q Cryobiology Report No. 1: "New, Practical COMPANY I Approach to Storing Biologicals." 
0 LIND1 LNR-360 Refrigerator. "Linde" and "Union Carbide" are registered 
a LINDEN BF-3 Biological Freezer. trade marks of Union Carbide Corporation. I 
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an all-new pH meter developed for/f 4 

critical applications b \', 

l , l_ sie '.Ei a -by 

RA DIO M ETER~~~ :TRANSISTORIZED NG EOUIN ~ 4 

t~f ective Scale length over 140" or 10" per pH. 

Radiometer pHM4 features these outstanding advantages: 

* Reproducibility to ?0.001 pH. 
* High Readability-10" scale length per pH. I 

r. ,, . 1. < i, 8! ) ~~~~~ACF,- 

* Uses complete range of Radiometer plug-in or remote 
electrodes. 

* Built-in battery condition test, and Standard, Cell. 

* 1,000 hours of service from 2 types of readily obtainable 
1.5 volt dry cells. / 

* Meter type null indicator-no glow lamp. ULTRA MICRO CAPILLARY ELECTRODEo?5021 
suiiometedpHM forpHmea suremthentstondblood aand bodyUAn MIdea CoPIano foROpM ibo wr 

* Hish Readability-10" scale length per plitesHsamplivolume 
flUids wiplth ageo Radiometer Ultrai Micr Electrod Unit E5021. 

1.5~~~~~~~~~~~~~~~~~ voit~L24..2 dryt cels | 2> **. .. . 

Write for descriptive literature 
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A SINGLE SOURCE 

FREEZE-DRYING -Pick and choose the freeze- 
dryer precisely right for your applications from the 
comprehensive line of VirTis freeze-drying instru- 
mentation. Equipment ranges from inexpensive dry 
ice refrigerated units to fully automatic freeze-dryers. 
No problem with accessories either. VirTis Quickseal 
f reeze-drying flasks, serum bottles and ampoules offer 
suitable containers for virtually all proposed studies. 
Other accessories include vacuum gauges, the Sample 
Temperature Indicator and Sample Temperature 
Controller. 

HOMOGENIZERS-Now a standard in the lab- 
oratory, VirTis "Hi-Speed" Homogenizers provide 
remarkable efficiency for difficult homogenizing 
problems. The "45" has a top speed of 45,000 r.p.m; 
the "23"\-23,000 r.p.m. Volumes between 0.2 ml. and 

..7 400 ml. are easily processed in the 45. The "23" 
will conveniently handle volumes between 0.2 ml. 

K, 
~~~~~~~~and 200 ml. 

For carefully controlled investigations using the "45" 
or "23" the new VirTis Photocell Tachometer makes 
an ideal companion instrument. 

NEW CATALOG-We will be pleased to send 
you your copy of the new VirTis "Research Equip- 

~W ? *1 1, meant Catalog" upon request. Illustrations and full 
details are given regarding f reeze-drying equipment, 
""Hi-Speed"' Homogenizers and many other instru- 

= ments of interest to the clinical sciences. 
. 

b g s-3 S !> a g r " [ g | z or '23'J 
~~~thene VirTis COPANYel INC.oee ae 

> R w F s .ft, %] '1 S b~~~GADNE, EW OR 
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recorders 

I 
A 

ss * - o * "s 

I ( ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-,., y ,. I * WX s ~~~~~~~~~~~~~~~~~~~~~~~~;T. 
v s v tE > g~~~~~~~~~~~~------- 

NW ~ ~ ~ ~~~C. s9 -,;,p t}V 

Ultra-compact 6" Strip-Chart Recorder 

Low-power cool and reliable 

Instant load, tilt-front chart carriage; dual mode 
paper take-up or tear-off 

Ten calibrated input ranges from 1 millivolt/inch 

Eight instantly selected chart speeds 

Clean, disposable plug-in ink cartridge with start 
bulb. Inkless writing modes optional 

Drives output-potentiometers, limit switches, 
digitizers 

Any mounting-rack, table; or industrial panel in 
sealed, rugged, locked case 

Also thermocouple, milliammeter, single range 
dual-speed models, I mv full scale models 

SPECIFICATIONS 
Full scale balance time 0.5 second 
Accuracy 0.2% full scale 
Power 10 watts 
Weight 10 pounds 
Zero set and remote pen lift 
Input isolated 500 volts to ground 
Zener reference voltage 
All solid state circuitry 
Plug-in modular construction 

Model Price 
Multi-Range, Multi-Speed 680 $750 
Single Range, Dual Speed 681 625 
Thermocouple Recorder 682 675 
Milliammeter Recorder 683 625 

F. L. MOSELEY CO. 
409 N. Fair Oaks Ave., Pasadena, California 
<0 a n a f f I ia t e o f H e w e t t - P a c k a r d 
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Digital regadou beliminates wthe possibilityrof 
grmakn subjective o rheadngerrrs Res6ultsa-inciitlraduof M6 
milligrams arerea directdgtly inadigits Toe thaneAl 

fourthadecimal cplac.y ofThe abseancemcrme 

~~~~~~~~~~~~Dgtl redu of U 6 

ter or vernier eliminates the tendency to convert *Mettfer has available, on request, Technical 
a fraction of a scale division into a preferred Information Bulletin #1005 entiled "Why Extend 

Optical Range-An Explanation of the Signifi- 
digital value by interpretation or rounding off.*"" cance of Mechanical Weight Calibration Errors."' 

The accuracy and speed -of the U M 6 are further **For a discussion of subjective errors in inter- 
increased -by a newly designed beam with built- preting weighing results, Mettler has available, 

in temperature compensation device, differential on request, a reprint of "M-icroanalysis and 
air daping, efleced ligt fro an exernalApplied Psychology" by Dr. H. Gysel,. "Chimnia". 
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Sargent SR Recorders have input cir- 
cuits, ranges, charts, and other char- 
acteristics specifically engineered for 

I application with Beckman CC Gas 
Chromatographs, Precision Chrono- 
frac, and custom-made experimental' 
chromato graphs. They offer you 

I these important advantages: 

FAST PEN RESPONSE6 Less than one 
second is required for full scale tra vel, en- 
Suring faithful reproduction of the sharp 
slopes and peaks of the chromatogram. 
SENSITIVITY. Four microvolts per mil- 
limeter (1 millivolt per full 240 mm scale) 
permits full realization of the potential of 
the gas chromatograph and chrornatogra- 
phic method. 

REPRODUCIBILITY_.to a fraction of a 
I millimeter-ensures that the accuracy of 

analytical measurement is not limited by 
I It ~~the measuring. instrument, which is accur- 

ate to within 20 m icrovolts. 

SPECIAL CHART. Wide 240. mm scale 
is graduated from 0 to 100 to simplify 
calculations. Zero point is offset from 
mechanical zero to show negative signals 
and simplify adjustment-and is at the 
right for a logical, conventional presenta- 
tion of the chromatogram. 

VERSATILITY. A variety of accessories 
-permit selection of chart speeds, charts, 
voltage ranges, pens, etc. for other appli- 
cations-with true potentiometric. meas- 
uring (no -input dividers to distort the 
measured circuit). 
INTEGRATING UNIT is. available, as a 
component part of the recorder or as an 

I J I I ~~~~~accessory unit, to provide continuous in- 
11 I ~~tegration of chromatogram record for 

quantitative analysis. 
Besides their use in gas chromatography, 

Sargent SR Recorders have vital applica- 
tions in spectrophotometry ..in pH .. .. .. ... .. ~~~~~~~~~~titration-in recording measurements by 

an' analytical dvcfom simple cells 
to the more complex instrument, that pro- 
vides a D.C. voltage output. 

PRICES 
S-72180-20 RECORDER-Poten-. 
tiometric, I my, Gas Chromnato- 
graph, Sargent Model SR (Pat. 

*~~. .~~. . fast, accurate, usab ~~~~~~~No. 2,931,964). With input cir- 

use c~~~~~~ult adapted for optimum per- 
,0reasur ~ 04eformance with gas chromato- 

* r, ~~~~graphs........$120.00 
.44 ~~~~S-72180-30 RECORDER-Poten- 

tiomnetric, I my, Gas Chromna- 
tograph, Integrating, Sargent 
Model SR (Pat. No. 2,931,964). 
Identical with S-?2180-20 but 
with S-72170 Disc integrator 

t ~~~~~installed for continuous inte- 
gration of chromnatogramn. 

$1305.00 



IN THE FOREFRONT OF RESEARCH 

4.. 

or .~ ~ ~ ~ ~~o 

~~ ~Automatic Suaperspeed Refrigerated Centrifuge 

From its convenient, elev ated 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- 

A_ ~ ~~~~~~~~~ 9 

tion, Timing, Braking, Temperature Control, etc. are all automatic. Hi-h 
gravities reduce running time; acceptance of six different rotors directly 
onto the unequalledSERVALL-BIum Gyro-Action self-balancing drive pro. 
videos functional versatility in routine and research applications. 88-34 Rotor 
adapts to SERVALL Continuous Flow System which collects sediment in 8, 4, 

or 2 ! standr 50 mlsanesseltbs einieyut lfh i"o 
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The Greeks had a word for him- To the modern world, he is an analytical chemist. To the ancient 
Greeks, he would have been a Demnocritan, a man of intellectual vision and courage. El Nearly 2500 years ago, 
Demnocritus broke through the scientific myths of his time, bypassed the foggy abstractions of his predecessors, 
Anaxagoras and Empedocles, and gave mankind a new and revolutionary concept of matter. ri All things, Demnocritus 
postulated, are composed of atoms, tiny particles imperceptible to the senses, composed. of exactly the same 
substance, but differing in weight, size and. shape. The atom, he said, is in constant motion. o The analytical chemist 
is equally a man without fear of the unexplored path. We* are proud to hail this quiet, thoughtful, but incalculably 
valuable adventurer of the mind. His training, skill, experience and unfettered imagination serve civilization well. 
*Matheson, supplier of 84 compressed gases and gas mixtures for laboratory use, and MC&B, the nation's fastest growing producer of laboratory chemicals. 

THE MATHESON COMPANY INC. / MATHESON COLEMAN & BELL DIVISION 
EAST RUTHERFORD, NEW JERSEY /NORWOOD, OHIO /JOLIET, ILLINOIS /NEWARK, CALIFORNIA /WHITBY, ONTARIO 



NEW LEITZ ORTHOMAT 
PERFECT 35MM PHOTOMICROGRAPHS 
AUTOMATICALLY-AS FAST AS 
YOU PUSH THE BUTTON 
* Exposures range from 1/100th second to 1/? hour or 
more! a Vibration-free electromagnetic shutter! * Built- 
in photo-multiplier for detail or integrating exposure 
measurement! m For Ortholux Universal Research Micro- t} (4 

scope and other models! * Control unit, operating like 
an analog computer, automatically compensates for 
changes during exposures! 

NEW LEITZ ORTHOMAT-eliminates need for trial expo- 
sures. You get precise automatic exposure computed 
for all or a tiny part of the field. No film winding. No it I" -.>Si>; L3; 

shutter setting. Make picture after picture as fast as 
you change slides or areas within the field of view.., up 
to 36 exposures without even changing the film chami- ;~,::;:. lij' ' i 

ber. Time-lapse exposures possible. ONLY LEITZ DESIGN al; 

AND CRAFTSMANSHIP -could produce this superb combi ( ; 
nation of automation, versatility and flawless accuracy. 
Each mechanical and functional detail - from shutter to 
exposure computer... from film chamber to optical 
system -is individually designed only for precise, 
trouble-free automatic photomicrography. AUTOMATIC 
EXPOSURE GUIDE-accepts all types of 35mm films; meas- 
ures light for total field or as little as 1/100th of it~as 
may be required. ELECTROMAGNETIC SHUTTER -no moving 
parts, completely vibration-free. Long exposures may 
be interrupted and resumed. OPTICAL DIVIDERS-permit 
exposure during uninterrupted viewing. BINOCULAR TUBE 

FOCUSING-automatic compensation for interpupillary 
distance; identical focus at eyepiece and film plane. 
INTERCHANGEABLE FILM CHAMBERS-permit alternation 
between different types of film at any point on roll. 
OTHER FEATURES-automatic film transport. Counter on 
each film chamber. Convenient foot-pedal camera actis 
vation. Synchronized for micro-flash. 

iffl 

_ Ee LEITZ, INC. 408 PARK AVfENUE SOUTH. NEW YORK ISe, N. Y. 
5 i ~s t r ib ut ors o f t he w o.-gd - fanm ouLls p ro d uc ts o f 

Eof s Leita G. m. 1 H. Wtet Iar.-. Oe rm a nyeEron st Lei tz C a nad a Ltd 
LECA AND LEICINA CAMERAS eLENSES . PROJECTORS *MICROSCOPES 4l3263 
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Science and Society 

The purpose of science in society is to enable us to react homeostati- 
cally to the vicissitudes of the future. This future is, however, not one 
which we can completely foresee beyond a certain very limited point, 
which moves ahead in time as our experience moves ahead. This being 
the case, we must always possess a much larger stock of information 
concerning the environment, physical, medical, and social, than we shall 
probably use in any particular course of history. It is of the utmost 
importance to our safety against the vicissitudes of the future that this 
stock of fundamental scientific information be kept extremely wide. It is 
of even greater importance that it be kept potentially extremely wide- 
that is, that the way for the internal development of science be kept open. 
It must not be at the mercy of historical predictions and prejudgments 
which belong primarily to one particular age, and may be proved false, 
incompletely justified, or irrelevant with the further development of his- 
tory and the growth of our experience. 

Thus the internal life of science must be preserved without a too direct 
dependence on the policies of the moment, or the official fashions of 
thought. This means that the scholar must retain for his own efficacy 
something-not too much-of the ivory tower attitude which it is the 
spirit of the times to decry. 

It is well that we convince ourselves of the social usefulness of science 
before we go into it as a career. It is not well that we hold the test of 
social usefulness too immediately before us in the very difficult task of 
extending science, 

The phenomenon that a human activity may be best pursued according 
to its internal logic, even if the general function of the activity should be 
considered most seriously in matters of the choice of a career, etc., is 
familiar to all of us. The man who becomes an officer in the army must 
be brave, but the man who asks during every military operation "Am I 
a brave man?" is not likely to make a good military officer. The surgeon 
should have convinced himself of a certain attitude of compassion before 
he is very far along in medical school, but the surgeon whose sense of 
compassion unnerves him in the performance of a cruel but necessary 
operation has chosen the wrong career. 

Under these circumstances, we can see that it is possible for a scientist 
to be so socially minded that he does not find time or attention for the 
self-contained activity which forms a large part of the life of the working 
scientist. This fact has important consequences concerning the organiza- 
tion of scientific work. Certainly scientific work should be answerable 
for its value to the community-but at arm's length. If a man has no 
sense of social responsibility, don't appoint him, but if he is known 
to possess such a sense, for goodness' sake don't badger him with an 
unceasing inquiry as to his social responsibility while he is trying to per- 
form the work that belongs to the fulfillment of his social responsibility. 
Science is a tender plant, which does not take kindly to a gardener 
who is in the habit of taking it up by the roots to see if it is growing 
properly.-NORBERT WIENER, Massachusetts Institute of Technology 
[excerpted from "Science and Society," which was originally published 
in Voprosi Filosofii and later in Technology Review, July 1961, pp. 
49-521 



THE PACKARD ARMAC- SCINTILLATION DETECTOR 
MAKES BIOLOGICAL STUDIES AND CLINICAL DIAG- 
NOSIS MORE RAPID, CONVENIENT AND ACCURATE 
by permitting shortened counting times, accepting 
samples with low radioactivity and yielding a high 
counting efficiency. It is ideally suited for studying, 
by in vivo methods, the retention and excretion of 
various gamma-emitting isotopes in experimental 
laboratory animals. It has proven ideal for such 
experimentation, because only very small doses need 
be administered. sacrificing is obviated and the animal 
acts as its own control for repeated experimentation. 

The Armac Detector is being used very successfully 
in nutritional studies and clinical diagnosis where 
changes in the amount of circulating radioactive sub- 
stance in the blood stream can be measured 
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U?S1gIb reports on: 

a simple little problem in communication ... picturing slow neutrons ... 2 more infrared transmitters 
that have to be considered 

Name tat artery 
Just in the past few 
years, the arteries 
have joined the 
bones, teeth, and 
organs as routine 
subjects for medical 
radiography. Avail- 
ability of minectible 
iodinecompoundsas 
contrast media has 
opened up arteriog- 
raphy. A funny little 
problem has arisen. 
Who can remember 
the names, for ex- 
ample, of all these 
arteries of the abdo- 
men long after hav- 

ing passed one's anatomy exams? It can be embarrassing, now 
that there is so much more occasion to mention them. To help 
out, we have published a chart that gives the Nomina Ana- 
tomica names for all the numbers that can be scarcely read 
above. It is 27" x 35" and also charts the arteries of the pelvis 
and lower extremity. If you have real use for it, request Chart 
M4-2 from Eastman Kodak Company (Att.: D. L. Gilt), 
Rochester 4, N. Y. M4-2a is an 11 x 16" version folded for 
notebook. 

The Sun play 
Neutrons aren't much good by themselves for exposing photo- 
graphic materials. Yet a mere few thousand thermal neu- 
trons/mm2 can give decent photographic images. We don't 
mean tracks, either. We mean continuous density, such as you 
might find useful for neutron radiography (read the wine 
level inside a lead amphora), neutron diffraction patterns, 
neutron flux measurements, etc. The topic of photographic 
detection of neutrons is too quiet for our liking. Let's have a 
little noise. 

You do it by a triple play: thermal neutrons activate '0B to 
emit alphas, which scintillate ZnS(Ag), which gives off visible 
light that exposes the film. For sharper images at the expense 
of longer exposure time, you can use a neutron activation 
technique involving an appreciable half-life. There are 
gadolinium, which works by an noy reaction at an optimum 
thickness of .074", and dysprosium, which works by # decay 
at an optimum thickness of .023'. Expose such a neutron 
converter sheet without the film and then quickly pull it out 
of the neutron flux and put it in contact with the film. 

As to which film, we suggest you first read J. App. Phys., 33, 48 and 
Nucleonics, July, 1962, pp. 60 and 61, and then ask for a film rec- 
ommendation from Eastman Kodak Company, X-ray Division, 
Rochester 4, N. Y. Nice big sheets of .074' gadolinium oxide are 
not stocked by most neighborhood hardware merchants nor by us. 
Maybe your best bet after all is the I0B scintillator. 

A prominent role in all this has been played by a gentleman named 
Kuan-Han Sun, who once worked for us before his interest turned 
from non-silicate optical glasses to nucleonics. Married one of our 
x-ray researchers and took her off with him. Lovely gal whose name 
was Laura McGillivray. 

Uniquely polycrystalline facts 
Since materials from which to make infrared-transmitting 
optical parts are selected by a mental process different from 
the one used in selecting a brand of shoe polish, a thin veil is 
hereby dropped: 

KODAK IRTRAN 1 material is our unique polycrystalline 
magnesium fluoride. This transmits usefully from 2,y to 8J, 
over which range the refractive index runs from 1.37 to 1.26. 
It therefore wastes little on reflection. It has good micro- 
wave characteristics and is comparable in general ruggedness 
with fused quartz, which is a great deal better than most 
optical glasses. 

KODAK IRTRAN 2 material is our unique polycrystalline 
zinc sulfide; useful range, lu to 14,U; refractive index, 2.29 to 
2.14. High index advantageous for lenses. Enjoying wide 
favor here and abroad among spectroscopists for its chemical 
and thermal ruggedness. 

We now announce 
KODAK IRTRAN 3 optical 
material, unique poly- 
crystalline calcium fluo- 
ride. It is clear enough in 
the visible so that you 
can see through it to line 
up your system. Trans- 
mits to I1,u. Having no 
cleavage planes, it 
trounces monocrystalline 
CaF2 for shock survival, 
mechanical or thermal. 
True, the IRTRAN 1 mate- 
rial is even better against 
shock and water, but 
IRTRAN 3 takes the lead 
on withstanding a steady 

900'C for 1 hour in air without forming any significant oxida- 
tion film. Index at 0.656,g, 1.4324; at 8.25M, 1.3444. Maximum 
size at present: 5 diameter x ?4 thick. 

The newest ofall, KODAK 
IRTRAN 4 material, is our 
unique polycrystalline zinc 
selenide, a substance that 
transmits usefully from 1& 
to 2 lu. Still limited to a 
maximum diameter of 2' 
and thickness of 1/4, which 
may suffice for your eval- 
uation and planning pur- 
poses, should you have 
any. With a refractive 
index that descends from 
2.5-much lower than that 
of germanium-optical ho- 
mogeneity is less exasper- 
atingly difficult to attain. 

All these KODAK IRTRAN materials have very low emissivity 
because we have worked like dogs to get the absorption out. Discuss all 
this with Eastman. Kodak Company, Special Products Division, 
Rochester 4, N. Y. 

This Is another advertisement where Eastman Kodak Company probes at random for mutual 
Interests and occasionally a little revenue from those whose work has something to do with science 
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ACCESSORIES 
INCREASE 
THE CAPABILITIES 
OF PERKIN-ELMER'S 
MODELS 421, 
221 AND 21 INFRARED 
SPECTROPHOTOMETERS 

Sample preparation and handling are probably the 

most critical operations in infrared spectroscopy. 

That's why second best won't do when you choose 

sampling accessories. You'll realize the best per- 

formonce from your Perkin-Elmer Model 421,221, 
or 21 Spectrophotometer with Perkin-Elmer's quality 
cells and attachments, no matter what investiga- 

tions you're undertaking. 

FOR GAS SAMPLING: Perkin-Elmer cells include 

a wide variety of window and body materials, in 

path lengths from 2 centimeters to 40 meters. 

Pressure and heated cells are also available. 

FOR LIQUID SAMPLING: Cells are provided in 

demountable or sealed versions, in various dis- 

crete path lengths, for regular or micro sampling. 

Special cells with micrometer adjustments for vory- 

ing path length are also available, as well as 

heated cells for special studies. 

FOR SOLID SAMPLING: The Klr pressed-disc 
technique is facilitated by special-purpose acces- 

sories: dies, holders, vibrotors-for preparing and 

analyzing samples in standard 13mm and micro 

KBr discs. 

Perkin-Elmer also has special accessories that equip 

the Models 421, 221 and 21 to handle other un- 

usual sampling problems. And-most lorge-instru- 

ment accessories are adaptable to P-E's low-cost 

line of IR spectrophotometers. For complete de- 

toils, write to Instrument Division, Perkin-Elmer Cor- 

porotion, 910 Main Avenue, Norwalk, Connecticut. 

I-Meter Gas Cel 

Voriable Path Liquid Cell 

K~r Micro-Die 

PERKI N-ELMER 
700 

1 milligram per liter (G. E. Fogg, Great 
Britain). This is perhaps an equilibrium 
concentration, since the substance is 
reabsorbed by algae, under certain 
conditions, and by other organisms. 

The activity of aquatic bacteria in 
natural waters was simulated in a 
steady-state continuous-flow system (H. 
W. Jannasch, Germany). Nutrients that 
limit growth were determined by in- 
creasing the growth rate of the or- 
ganism in the chemostat until washout 
of the population occurred. The re- 
sulting maximum growth rate in the 
presence of the highest effective con- 
centration of the nutrient being investi- 
gated was used for assaying the rates- 
of decomposition under close approxi- 
mation of natural conditions. 

Oligotrophic lakes have a lower ra- 
tio of primary production to total bio- 
mass and a higher diversity of species 
at different trophic levels than eutrophic 
lakes (R. Margalef, Spain). Thus, they 
have to be considered more mature 
and more organized ecosystems than 
eutrophic lakes. (Eutrophy is mainly a 
consequence of external disturbance.) 

Midge larvae (Chironomus anthra- 
cinus) grew very little during the sum- 
mer in the anoxic bottom mud of Es- 
rom Lake, Denmark, but their growth 
increased 600 percent in October, after 
the fall overturn (P. M. Jonasson, Den- 
mark). 

During the last 25 to 30 years the 
production of organic material in Lake 
Constance (central Europe) increased 
20-fold because of domestic effluent, 
which boosted the growth of plankton; 
in turn, the white-fish population in- 
creased (W. Niimann, Germany). In 2 
years the fish reached the length they 
normally reach in 4, and at the same 
time they showed 30 percent increase 
in weight. Catches increased almost 600 
percent between 1910 and 1960 and 
another 50 percent in 1961. 

In efforts made in recent months to 
eliminate the increasing pollution of the 
Oslo Fjord, the newly developed Elkem 
electrolytic sewage purification process 
was used. This removes sludge and ap- 
preciable amounts of phosphorus and 
nitrogen compounds from raw sewage 
and then sterilizes the effluent (E. F0yn, 
Norway). 

A special session was devoted to dis- 
cussion of the Amazon River, which is 
chemically rich but of low pH (H. Sioli, 
Germany). Unlike hard waters in other 
regions of the world, Amazon waters 
derive their main ions from alkali sili- 
cates (W. Ohie, Germany). Great sea- 
sonal differences in precipitation cause 

horizontal displacement of the Ama- 
zon's 200-kilometer mixing zone in the 
ocean (H. Schwassmann, U.S.A.). A 
mean discharge of 1850 cubic meters 
per second has been determined for the 
Rio Guama, Brazil. 

Whereas plant and animal communi- 
ties on land vary greatly in number be- 
tween tropic and temperate zones, some 
aquatic communities in tropical streams 
are very similar in number to aquatic 
communities in streams in the temperate 
United States (R. Patrick, U.S.A.). 

J. W. G. Lund (Great Britain) de- 
livered the traditional Baldi lecture. 
His theme was the ecology of plankton 
algae. 

In a light moment the British repre- 
sentatives were chided for not having 
submitted a paper on the Loch Ness 
monster. Two British research ex- 
peditions, using the latest electronic de- 
tection devices, searched during the 
summer for this mythical creature. Cer- 
tainly, had it been found, the congress 
should have been treated to plesiosaur 
steak. 

During the week preceding the con- 
gress most of the 200 overseas visitors, 
representing 33 nations, participated in 
excursions to the alpine lakes of Colo- 
rado. In addition, five different tours 
were held after the congress: to the 
Ontario Lake District, the Great Lakes, 
the Finger Lakes, the Mississippi River, 
and the Ohio River Valley. Local tours 
to the lake district of northern Wiscon- 
sin and to Milwaukee and Lake Michi- 
gan, where Great Lakes research ves- 
sels were berthed, were held during a 
midweek recess. 

Major financial sponsors of the con- 
gress were National Science Founda- 
tion, National Institutes of Health, Of- 
fice of Naval Research, Atomic En- 
ergy Commission, and International 
Union of Biological Sciences. 

Overseas visitors were assisted in two 
ways: 98 Europeans were awarded seats 
on a chartered airplane by an inter- 
national selection committee. More 
than 50 other foreign limnologists re- 
ceived travel aid through symposiums 
and lecture honoraria from North 
American institutions. Each registrant 
received, with the program, a book of 
abstracts. The proceedings will be pub- 
lished in full in volume 15 of Verhand- 
lungen der Internationalen Vereinigung 
fir Limnologie. 

The congress was organized under 
the aegis of the American Society of 
Limnology and Oceanography (ASLO) 
and the National Academy of Sciences- 
National Research Council on behalf of 
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This spectrum of indene and indene camphor cyclohexanone was recorded in 16 minutes through use of 
Model 421's long-wavelength grating interchange. 

NEW MODEL 421 
INTERCHANGE GIVES 
TOP RESOLUTION AT 
LONGER WAVELENGTHS 
Perkin-Elmer's Model 421 Grating Spectro- 
photometer is already known for its out- 
standing performance over the basic 

infrared spectrum. Now, a new interchange 
extends this performance into longer wave- 
lengths. You can have both the basic 4000- 
550 wavenumber range and the new 2000- 
250 wavenumber range by a simple switch 
of interchange assemblies that takes less 
than five minutes, requires no warm-up 
time or optical adjustment. 

Both interchanges give you true grating 
resolution-plus the Model 421's top- 
efficiency f14.5 optical system that scans 

faster and handles samples smaller than 
any comparable instrument. An integral 
automatic speed suppression system guar- 
antees accurate spectra in minimum time, 
adding to your working efficiency. 

Get the whole story on what the Model 
421 -and its accessories-can do in your 
own applications. Write today for the new 
Model 421 brochure. The address: Instru- 
ment Division, Perkin-Elmer Corporation, 
910 Main Avenue, Norwalk, Connecticut. 
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How new Polaroid 4x5 Land 
Film gives you both negative 
and positive outside the dark- 
room in 20 seconds. 

Simply load this new film into a 
Polaroid 4x5 Land Film Holder 
and use with any camera that has 
a Graphic, Graflok or similar back. 
This film is panchromatic, has an 
ASA equivalent rating of 100. 
Expose as you would with any 
other film. 

Twenty seconds later you have a 
negative which meets professional 
standards of contrast, fine grain 
and long scale. The resolution ti in 
the range of 100 to 150 lines per 
mm. Enlargement up to 25 times 
original size shows virtually no 
evidence of detail breakdown or 
appearance of grain. And you 
know you have what you want 
because at the same time you get 
a finished print that precisely 
matches the negative in all re- 
spects. 

The negative and print develop 
in their own packet outside the 
camera, outside the darkroom. The 
negative needs only to be washed 
in a simple solution to remove the 
anti-halation dye and residual 
reagent before being rinsed and 
dried in the conventional way. 

These benefits are now yours: 
Polaroid P/N Land Film gives 
your camera more versatility, 
opens up more opportunities for 
you in 4x5 photography. POLAROIDO 
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the International Association of Lim- 
nology. J. C. Wright, limnologist at 
Montana State College, was granted 
leave for a year prior to the congress 
to serve as executive secretary, in Mad- 
ison. The executive committee consisted 
of A. D. Hasler (chairman), D. G. 
Frey, K. D. Carlander, G. H. Lauff 
(treasurer), J. C. Wright (executive 
secretary), T. T. Macan (secretary ex 
officio), W. E. Ricker, and the late 
D. S. Rawson. 

The committee acknowledges the as- 
sistance of many students and em- 
ployees of the University of Wisconsin 
and of ASLO members who organized 
and conducted the excursions. 

The United Nations was asked by the 
International Association of Limnology 
to set aside specified lakes, rivers, and 
ponds throughout the world for preser- 
vation and scientific study. 

G. E. Hutchinson (Yale University) 
was elected president, to serve from 
1962 to 1965; he is the first American 
to hold this post. It was resolved that 
the next congress will be held in 
Poland in August 1965. 

ARTHUR D. HASLER 

Hydrobiological Laboratory, 
University of Wisconsin, Madison 

The Teaching of Science 

The problems involved in the teach- 
ing of science are both international in 
scope and interdisciplinary in character. 
There is at present no international 
body whose primary function it is 
to discuss educational problems on 
such a broad and comprehensive 
basis. Recognizing the need for such 
a forum, the International Council of 
Scientific Unions (ICSU) convened 
representatives from its various scien- 
tific unions to consider the advisa- 
bility of setting up an interunion com- 
mission on the teaching of science. 
This meeting was held in Paris early 
in May 1962. The following scientific 
unions were represented: the Inter- 
national Union of Biology, repre- 
sented by P. Chouard (France); the 
International Union of Pure and Ap- 
plied Chemistry, by E. L. Piret (U.S.); 
the International Union of Geography, 
by P. Pellissier (France); the Interna- 
tional Union of Geology, by T. N. 
George (Great Britain); the Interna- 
tional Union of the History and Philos- 
ophy of Science, by R. Taton (France); 
the International Union of Mathe- 
matics, by M. H. Stone (U.S.); and 

the International Union of Pure and 
Applied Physics, by S. C. Brown (U.S.). 

The plan of constituting an inter- 
union commission on the teaching of 
science was heartily endorsed, and M. 
H. Stone, of the University of Chi- 
cago, was elected president of the 
commission. P. Fleury, of the Insti- 
tut d'Optique, Paris, agreed to fill the 
important post of secretary. The Inter- 
union Commission on the Teaching of 
Science then focused its attention on 
a number of specific areas for action 
and planning. 

The commission decided to enlist 
the aid of national correspondents in 
as many countries as possible. These 
correspondents would be asked to fur- 
nish information on the teaching of 
science in their respective countries 
and, in particular, to keep the com- 
mission informed on new experiments 
in education which would be of inter- 
est in the teaching of science. In re- 
turn, the commission would undertake 
to keep the national correspondents 
informed as to the material the com- 
mission received and would ask the 
correspondents to be responsible for 
diffusing this information within their 
own countries insofar as this would be 
useful and practical. 

The hope was expressed that the 
commission would be able to set up 
close liaison with official international 
organizations which are already active 
in the field of science education, or 
which plan to be active in the future. 
To explore this idea the commission 
met with Albert Baez, chief of the Di- 
vision of Science Teaching of the De- 
partment of Exact and Natural Sci- 
ences, UNESCO, and with Ganeff and 
Trautmann of the Organization for 
Economic Co-operation and Develop- 
ment and found them all enthusiastic 
about such a liaison. The Interunion 
Commission hopes to formalize a liai- 
son with each of these organizations 
and to establish similar arrangements 
with other international bodies. 

Members of the commission felt 
that it was the particular responsibility 
of an interdisciplinary body to call at- 
tention to the role of science in gen- 
eral education and, in particular, to 
the role of the history and philosophy 
of science underlying all of the vari- 
ous individual disciplines. 

In the interest of interdisciplinary 
science teaching it seemed important to 
stimulate the writing of books in 
borderline fields where essentially no 
interdisciplinary material now exists. 
Interdisciplinary sequences-such as 
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Ace Mini-Lab is truly the small econo- 
my size: it takes up less space, con- 
siderable saving in reagent chemicals 
is effected and the good design of Ace 
Mini-Lab will facilitate your work. 
Mini-Lab is the first especially de- 
signed and fully developed line of 
miniature glassware. It has been en- 
thusiastically accepted in laboratories, 
in schools, everywhere. It is versatile, 
comes in 1 14/20 and 1 18/9 joints, 
and features a full line of component 
parts permitting endless variations. 
For the small economy size, try Ace 
Mini-Lab. The excellent design, the 
fact that the reduction in size has been 
accomplished without reduction in use- 
fulness, wig make Ace Mini-Lab the 
most satisfactory miniature glassware 
you have ever worked with. 

Select Mini-Lab from Catalog 60 or 
Write Dept. S for Mini-Lab brochure. 

Circle No. 704 on Readers' Service Card 
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physics, chemistry, biology; mathe- 
matics, physics, astronomy; social sci- 
ence, information theory, psychology; 
and physics, chemistry, geology- 
were some of the subject groupings sug- 
gested. Such books should give the 
science teacher sufficient background to 
develop particular course sequences 
within his own educational system. 
They should be written by recognized 
experts in the various fields, not as a 
collection of individual points of view 
but as a unit. 

The assembled group expressed deep 
concern with the role of the teacher 
and a desire to strengthen this arm of 
the educational process in every way 
possible. The International Conference 
on Physics Education (1), held in Paris 
in 1960, had adopted a resolution in 
this regard which the ICSU Commission 
felt could justifiably be generalized to 
relate to all science teaching. Its modi- 
fied version of the resolution read as 
follows. 

We stress that efficient instruction in sci- 
ence requires specialized teachers who can 
keep abreast of developments in a rapidly 
growing subject. We are alarmed at the 
present shortage of such teachers, particu- 
larly in view of the growing demand for 
science education. The shortage is likely to 
become more acute in the years ahead. In 
our opinion, steps should be taken to im- 
prove both the efficiency and the attrac- 
tiveness of science teaching as a profes- 
sion. Insofar as the realization of these 
aims requires action by governments and 
universities, we recommend that these bod- 
ies should consider the following general 
conclusions: 

a) In schools of secondary and higher 
levels, science should be taught by appro- 
priately trained scientists, that is, by men 
and women who have received a profes- 
sional training in the particular field of 
science in which they teach. Teachers must 
be encouraged to keep their professional 
experience up-to-date. The experimental 
nature of most sciences places an added 
burden on the teacher, and this must be 
recognized and adequately compensated by 
a reduction in his teaching hours and in 
other suitable ways. 

b) To make teaching careers more at- 
tractive, improvements of salary and status 
are necessary in some cases, but most im- 
portant are better conditions of work. For 
example, technical assistance and liberal 
provision of apparatus are vital, and facili- 
ties should be provided for all students 
at all levels to carry out experiments. Sec- 
ondary-school teachers should have condi- 
tions in which they can feel that they form 
an integral part of the development of 
scientific knowledge. 

c) Universities and comparable institu- 
tions should accept their responsibility to 
establish close relations with secondary- 
school teachers, to assist in solving the 
problems of instruction in schools, and to 
provide refresher courses. These courses 
would require extended periods of study 
leave for teachers. 
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The commission proposed to the 
International Council of Scientific 
Unions that an international conference 
on the teaching of sciences be held, 
possibly in 1964 or 1965, to bring to- 
gether the various conclusions of the 
individual scientific unions on the fol- 
lowing subjects: The place of sciences 
in general education; the place of math- 
ematics in the teaching of science; the 
role of history in science teaching; 
new methods in teaching science; and 
recruitment and work conditions for 
professors and their pupils. 

The Interunion Commission on the 
Teaching of Science wishes to publi- 
cize its existence on as wide a front as 
possible, so that the problems it works 
on will be truly representative of those 
faced by the international educational 
community and the methods of solu- 
tion it suggests will have wide appli- 
cation. 

SANBORN C. BROWN 
Department of Physics, Massachusetts 
Institute of Technology, Cambridge 

Reference 

1. S. C. Brown and N. Clarke, International 
Education in Physics (Wiley, New York, 
1960). 

Forthcoming Events 

December 

4-5. Microbiological Problems in Pe- 
troleum Production, symp., Long Beach, 
Calif. (C. C. Wright, Oilwell Research, 
Inc., 1539 W. 16 St., Long Beach 13) 

4-6. Computers, joint fall conf., Phil- 
adelphia, Pa. (J. W. Leas, Radio Corp. 
of America, Camden, N.J.) 

4-7. American Documentation Inst., 
Hollywood-by-the-Sea, Fla. (J. B. Kaiser, 
1718 N St., NW, Washington 6) 

4-8. Controlled Field Trials of Com- 
municable Diseases, conf., Geneva, Swit- 
zerland. (World Health Organization, 
Palais des Nations, Geneva) 

4-13. Techniques of Surveys on Epi- 
demiology of Mental Disorders, Manila, 
Philippines. (World Health Organization, 
Regional Office for the Western Pacific, 
P.O. Box 2932, Manila) 

5-11. American Acad. of Optometry, 
Miami, Fla. (C. C. Koch, 1506-08 Foshay 
Tower, Minneapolis 2, Minn.) 

6-8. Mathematics, annual conf., Santa 
Monica, Calif. (H. Couzins, Chaffey High 
School, Ontario, Calif.) 

7-8. American Rheumatism Assoc., 
Richmond, Va. (J. A. Coss, 20 E. 76 St., 
New York 21) 

7-8. Oklahoma Acad. of Science, Tulsa. 
(A. D. Buck, Northern Oklahoma Junior 
College, Tonkawa) 

7-9. American Psychoanalytic Assoc., 
New York, N.Y. (H. Kohut, 664 N. Mich- 
igan Ave., Chicago 11, Ill.) 

7-11. Visual Communications, intern. 
congr., Philadelphia, Pa. (Visual Com- 
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FURNITURE 

it has everything to make it 
most efficient and most durable 

IS YOUR LAB as modern in appearance and as efficient in performance as 
a carefully planned laboratory should be? If you want to "step up" its prestige 
and performance, then consider Borroughs CustomLab Furniture and Fixtures. 
Borroughs' fine quality materials and construction, modern distinctive styling, 

and expert custom-designing, account for 

?. w the rapidly rising preference for the Bor. 

4. H1> L roughs CustomLab line in commercial, in- 
ldustrial and educational laboratories the 

country over. The Borroughs story is well 
worth knowing! 

A _~~~~~~~~~ 

^ j send today for 
illustrated catalog 
It contains facts and figures to prove 
that Borroughs is your best buy. 

A SUBSIDIARY OP THE AMERICAN METAL PRODUCTS COMPANY OP DETROIT 

3094 NORTHf BURDICK ST. amp KALAMAZOO, MICHIGAN 
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To acquaint you .with S&S Ana- 
lytical Filter Papers, we invite 
analytical chemists to mail the 
coupon below for a free sampler 
made up of several grades. 
As an analytical chemist, you 
know that precise chemical anal- 
ysis requires filter paper of the 
proper quality and density. 
For those who demand only the 
finest working tools, S&S Filter 
Papers offer these advantages: 

1. Standardization, for consis- 
tent accuracy - complete 
physical uniformity. 

2. Selection, for more precise 
analysis - a wide range of 
types from which to choose. 

Make your own tests! Send for 
your S&S Filter Paper Sampler! 

S&S MEMBRANE FILTERS 
S&S Ultraflex Membrane filters for 
filtration of liquids and gasses have 
extremely uniform micropore struc- 
hire. Pore sizes of different filter 
types range from 5 millimicrons to 
about 10 microns. 

Mail coupon for FREE Sampler 
and Membrane Filter Bulletin 

CARL SCHLEICHER &SCHUELL CO. 

Send me your FREE 

0 S&S Filter Paper Sampler 
0 S&S Membrane Filter Bulletin 
Nam -e m - - -hose 
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munications Congr., 18465 James Couzens 
Hwy., Detroit 35, Mich.) 

7-12. Environmental Physiology and 
Psychology in Arid Conditions symp., 
Lucknow, India. (UNESCO, Dept. of Nat- 
ural Sciences, Arid Zone Unit, Place de 
Fontenoy, Paris 70, France) 

9-13. Air Pollution, intern. congr., 
Washington, D.C. (A. C. Stern, Div. of 
Air Pollution, Dept. of Health, Educa- 
tion, and Welfare, South Bldg., Washing- 
ton 25) 

10-14. Neutron Detection, Dosimetry, 
and Standardization, Harwell, England. 
(Intern. Atomic Energy Agency, 11 
Karntner Ring, Vienna 1, Austria) 

10-15. Chronic Nonspecific Pulmonary 
Maladies, symp., Moscow, U.S.S.R. 
(World Health Organization, Regional 
Committee for Europe, 8 Scherfigsvej, 
Copenhagen 0, Denmark) 

10-15. Committee on Biological Stand- 
ardization, Geneva, Switzerland. (World 
Health Organization, Palais des Nations, 
Geneva) 

11-17. Committee on Antibiotics, Ge- 
neva, Switzerland. (World Health Or- 
ganization, Palais des Nations, Geneva) 

12-14. American Soc. of Agricultural 
Engineers, Chicago, Ill. (J. L. Butt, P.O. 
Box 229, St. Joseph, Mich.) 

17-20. International Arms Control, 
symp., Ann Arbor, Mich. (IACS, P.O. 
Box 1106, Ann Arbor) 

17-21. University Physics Teaching 
Curricula, Laboratory Experiments, and 
Equipment in UNESCO member states, 
comparative survey, Paris, France. 
(UNESCO, Place de Fontenoy, Paris 7e ) 

26-31. American Assoc. for the Ad- 
vancement of Science, annual, Philadel- 
phia, Pa. (R. L. Taylor, AAAS, 1515 
Massachusetts Ave., NW, Washington 5) 

The following 40 organizations will 
meet in conjunction with the AAAS an- 
nual meeting in Philadelphia: 

Academy of Psychoanalyisis. (A. H. Rif- 
kin, 125 E. 65 St., New York 21) 

American Assoc. of Clinical Chemists. 
(P. Paubionsky, Abington Memorial Hos- 
pital, Abington, Pa.) 

American Astronautical Soc. (J. G. 
Stephenson, Airborne Instruments Labo- 
ratory, Walt Whitman Rd., Melville, L.I., 
N.Y.) 

American Economic Assoc. (H. F. Wil- 
liamson, AEA, Northwestern Univ., Evan- 
ston, Ill.) 

American Geophysical Union. (W. E. 
Smith, AGU, 1515 Massachusetts Ave., 
NW, Washington 5) 

American Meteorological Soc. (F. Ser- 
gent, II, Dept. of Physiology, Univ. of 
Illinois, Urbana) 

American Nature Study Soc. (J. A. 
Gustafson, Route #1, Homer, N.Y.) 

American Physiological Soc. (R. E. 
Smith, School of Medicine, Univ. of 
California, Los Angeles) 

American Political Science Assoc. (E. 
M. Kirkpatrick, APSA, 1726 Massachu- 
setts Ave., NW, Washington, D.C.) 

American Psychiatric Assoc. (M. Green- 
blatt, Massachusetts Mental Health Cen- 
ter, Boston) 

American Rocket Soc. (B. Chifos, ARS, 
500 Fifth Ave., New York 36) 

American Soc. of Criminology. (J. 
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...solved with 
National C02 Incubators 
A. Most microorganisms grow at tem- 

peratures around 37.50 Centigrade. 
However, the various optimums 
range from 18 to 800 C. And, Na- 
tional CO2 incubators provide clos- 
est possible control throughout this 
range with uniformity as close as 
0.20 and a safety control which pre- 
cludes loss of cultures and time. 

B For accurate measurement of 
growth of microorganisms, control 
of moisture content is essential. 
Humidities close to 98% RH with- 
out excessive condensation are pos- 
sible in National CO2 incubators. 
Cultures can be incubated without 
fear of medium drying or extreme 
weight fluctuation. 

(1 An increasing number of microor- 
ganisms show accelerated growth 
under higher than normal concen- 
trations of carbon dioxide. While 
five to 10% C02 is the most widely 
accepted concentration,varying per- 
centages to 20% are often neces- 
sary. National C02 incubators offer 
close, metered control of CO, from 
0-20 percent. 

I,'l jl | 11 Write today 

for Bulletin 

No. 1-63-1. 
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; Now ... rapid insertion and removal 

of serological pipettes 

*SPEED EASE * ACCURACY 
in a quick, simple 

ONE HAND MOVEMENT 

4 - - - < ~~~~~~~~~Model P810< 

USE IT FOR 
* ax * Plugged pipettes in sterile work 

* Pipetting for acids 
* Large scale titrations 
* Serial dilution (serum or virus titrations) 
YOU CAN 

I * Repeat a preset volume * Adjust precisely 
* Eliminate dangerous mouth pipetting 
* Adopt for graduated and ungraduated pipetting .. 
* Easily assemble or disassemble 
Piggy-Back Pipette is available in both 
a 2 cc and 10 cc size. Order today! 

(it lour laboratory .upplvh dealer. or it rite 

..Scientific Inadusstries,. )S :' 

Dept S 11, 220-05 97th Avenue * Queens Village, N.Y. 
................................................................................ ........................................ .............................................. 

A 

Exci+;ngtinly Mew 
For fast repetitive weighing the Test- 
matic Balance is a leader in its field. 
The superb performance of this remark- 
able balance was created by the world's 

- finest Swiss craftsmen. Check it over 
feature by feature and you will see why. 
. Direct optical readout with 1000 divi- 

sions on the scale. 
*Easy to read scale divisions 2.5 mm 

apart. 
i Scale is in direct line of sight with 

the pan. 
- *The Testmatic is priced surprisingly 

low. 

d " t Ace MODEL TYPE T-1 T-10 T-100 
Optical Scale in 
Grams 0-1 g. 0-10 g. 0-100 g. 

Write for further Scale Divisions 1-mg 1Omg 100-mg 
information. Legibility with 

Dealer inquiries Vernier 0.1-mg 1-mg 10-mg 
invited. Weighing Time 8-Sec. 3-5 Sec. 2-3 Sec. 

Analytical Balances, Micro-Manipulators, Stereotaxic 
Instruments, Strip Chart Recorders, Polygraphs, 

Research Microscopes, Kymographs 

. . S . 

With EC455 horizontal plate electrophoresis apparatus.,, 

AMONG MANY RECENT APPLICATIONS FOR THE EC455 

I - - * Mobilfity studies of iodinated human serum 
albumin, 

"?irrrl 3 s Two-dimensional paper agar electrophor. 
- - ~~~~~~~~~~~~esis of hemoglobin. 

High-voltage eledrophoresis BAIL 
4 4 Bi . ' Super-cooled electrophoresis of P-esters in 

non-aqueous buffers. 

EC455 electrophoresis apparatus makes paper electr- 
phoresis possible under uniform conditions of paper 
wetness. Six-2?2 or sixteen-1 paper strips are REPRINTS - - - an tenical bullets 
placed between nonwettable plastic surfaces, thus pre- on thse and other appiCations of the venting evaporation and allowing sample to travel EC455 Elerophesis Cel are available 
through uniformly wet paper from beginning to end. on request. Write or call for technical 

The paper strips w~ith sample applied are thenconsultation on all electrophoresis prob- 
clamped between water-cooled plates. When' ice water lems. Cle Reader Service Card fr our 
is circulated through these plates, as much as 2000 V fle folder of selected electrophoresis 
at 200 MA can be passed through the cell, permitting material. 
rapid separation. 

TELEPHONE Area Code 215 Kingswood 3-7473 
E-C also manufactures countercurret apparatus 
and the new Vertical Gel Electrophoresis unit. 
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Chwast, New York Inst. of Criminology, 
115-117 W. 42 St., New York 36) 

American Soc. of Naturalists. (W. K. 
Baker, Dept. of Zoology, Univ. of Chi- 
cago, Chicago 37, Ill.) 

American Soc. of Zoologists. (R. L. 
Watterson, Dept. of Zoology, Univ. of 
Illinois, Urbana) 

American Sociological Assoc. (B. Clark, 
Center for the- Study of Higher Educa- 
tion, 2747 Bancroft Way, Berkeley 4, 
Calif.) 

Association of American Geographers. 
(B. Burton, 213-1500 Arlington Blvd., 
Arlington, Va.) 

Association for Computing Machinery. 

(B. Gilchrist, IBM Research Laboratory, 
Post Office Box 218, Yorktown Heights, 
N.Y.) 

Biomedical Information-Processing Or- 
ganization. (R. S. Ledley, Natl. Biomedi- 
cal Research Foundation, Silver Spring, 
Md.) 

Biometric Soc., ENAR. (T. A. Ban- 
croft, Iowa State Univ., Ames) 

Ecological Soc. of America. (R. B. 
Platt, Dept. of Biology, Emory Univ., 
Atlanta 22, Ga.) 

Herpetologists! League. (W. Fox, School 
of Medicine, Louisiana State Univ., 1542 
Tulane Ave., New Orleans 12) 

Institute of Management Sciences. (B. 

V. Dean, Dept. of Management, Case 
Inst. of Technology, Cleveland, Ohio) 

Metric Assoc. (R. P. Fischelis, 1426 G 
St., NW, Washington, D.C.) 

Mountain Lake Biological Station. (J. 
L. Riopel, Univ. of Virginia, Charlottes- 
ville) 

National Assoc. of Biology Teachers. 
(P. R. Fordyce, Oak Park-River Forest 
High School, Oak Park, Ill.) 

National Assoc. of Science Writers. (N. 
Haseltine, Washington Post, Washington, 
D.C.) 

National Geographic Soc. (W. R. Gray, 
NGS, 16th and M Sts., Washington 6) 

National Science Teachers Assoc. (R. 
H. Carleton, NSTA, 1201 16th St., NW, 
Washington 6) 

National Speleological Soc. (J. V. 
Thrailkill, Dept. of Geology, Princeton 
Univ., Princeton, N.J.) 

Philadelphia Botanical Club. (W. M. 
Benner, Acad. of Natural Sciences of 
Philadelphia, Philadelphia 3) 

Scientific Research Soc. of America. 
(D. B. Prentice, RESA, 51 Prospect St., 
New Haven, Conn.) 

Sigma Delta Epsilon. (D. Quiggle, 133 
Chemical Engineering Bldg., Pennsylvania 
State Univ., University Park) 

Society for General Systems Research. 
(R. L. Meier, Mental Health Research 
Inst., Ann Arbor, Mich.) 

Society for the History of Technology. 
(T. P. Hughes, Dept. of History, Washing- 
ton and Lee Univ., Lexington, Va.) 

Society for Industrial and Applied 
Mathematics. (G. Kaskey, Remington 
Rand Univac, 1900 W. Allegheny Ave., 
Philadelphia) 

Society for Industrial Microbiology. 
(T. C. Cordon, Agricultural Research 
Service, 600 E. Mermaid Lane, Philadel- 
phia 18) 

Society of the Sigma Xi. (T. T. Holme, 
51 Prospect St., New Haven, Conn.) 

Society of Systematic Zoology. (C. F. 
Lytle, 801 Ware St., SW, Vienna, Va.) 

Tan Beta Pi Assoc. (R. H. Nagel, Tau 
Beta Pi Assoc., Univ. of Tennessee, 
Knoxville) 

United Chapters of Phi Beta Kappa. 
(C. Billman, 1811 Q St., NW, Washing- 
ton 9) 

Special conferences to be held during 
the meeting include: 

Academy Conference, natl. meeting of 
47 state academies. (R. C. Miller, Cali- 
fornia Acad. of Sciences, San Francisco) 

Conference on Science Manuscripts. (N. 
Reingold, Science and Technology Div., 
Library of Congress, Washington 25) 

Conference on Scientific Manpower. 
(T. J. Mills, National Science Foundation, 
Washington 25) 

27-29. American Geophysical Union, 
western natl. meeting, Stanford, Calif. 
(W. W. Kellogg, Rand Corp., 1700 Main 
St., Santa Monica, Calif.) 

27-29. American Philosophical Assoc., 
Pacific Div., Berkeley, Calif. (L. E. Hahn, 
Washington Univ., St. Louis 30, Mo.) 

27-29. Western Soc. of Naturalists, 
San Jose, Calif. (I. A. Abbott, Hopkins 
Marine Station, Pacific Grove, Calif.) 

28-29. California Assoc. of Chemistry 
Teachers, Fresno. (R. H. Major, 1736 N. 
Sierra Bonita Ave., Hollywood 46, Calif.) 
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In its RESEARCH AND DEVELOPMENT work, Hyland has prepared a 
variety of plasma fractions and unusual antisera. With the thought that these 
products, many of them quite difficult to prepare, may be useful to other research 
workers, a list has been printed. This list -plus Hyland's new 
Tissue Culture and Diagnostic Reagents catalogs -are yours QUALITY FIRST 

for the asking.Write for "3 NEW LISTS" to 
JIY]LAND ]LABORATORIES 

4501 Colorado Blvd. S Los Angeles 39, Calif. 
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I ~THIN LAYERI 
OH RO MATO GRAPHY 

NEW 
CHEMICALS 
To further expand the applications of 
Thin Layer Chromatography (T L C), 
new adsorbents are now available and 
in stock: 

Silica Gel H 
without calcium sulphate, 
but with excellent adhesion 
characteristics 

Silica Gel GF 
with CaSO4 and inorganic 
fluorescent indicator 

Silica Gel HF 
without CaSO4 but with 
inorganic fluorescent indicator 

Also, the line of apparatus and acces- 
sories has been further improved and 
expanded. Thousands of laboratories 
in the United States are now using 
T L C on a routine basis. Have you 
investigated the advantages of this 
valuable technique? 

BRINK MANN 
INSTRUMENTS, INC. 

115 Cutter Mill Road, Great Neck, N.Y. 
PHILADELPHIA.* CLEVELAND * HOUSTON * MIAMI * MENLO PARK. CAL. * St. LOUIS 
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Norelco's Projection X-ray Microscope (PXM) i's a 
proven tool for the research scientist and industrial 
chemist interested in new techniques for process control 
analysis. 

Ability to examine opaque material stereoscopically, 
with point-source X-rays of chosen characteristic wave- 
length, can produce valuable information concerning the 
morphology of the material and also reveal elemental 
content by use of differential absorption techniques. 
Utilizing the basic electron optical system of the Norelco 
EM 75, an intense electron beam is focused upon target 
foils of selected elements. A point-source of -X-rays is 
projected from this target area through the specimen', 
forming a microradiograph on a fluorescent screen or 
sensitized plate. The microscopist has a choice of seven 
(7) different target materials,. anyone of which is 
selectable during operation. Specimen may be examined 
in normal atmosphere, special atmosphere or in vacuum. 
The electron optical system of the PXM can be easily 
and quickly converted for electron microscopic. investi- 
gations, using optional change-over kit. 
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For bulletin write Dept. S211 
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STAINLESS STEEL PLATE-B6 DIA. 

750<S -Metric ...................... 2 $2050 w/o att. wts. 
850-S-Avoirdupois ............... 26.50 w. o att. wts. 

Weighing Beam Calibrations Total Cap. Cap. W/0 
Standard Front Rear Center W. Att. Wts. Att. Wts. Sensitivity 

Metric 10 x 0.1 G0010 G500100 2610 Gram 610 Gram 0.1 Gram "700' Series Gram Gram j Gram 

Avoirdupois 1 x 1/64 1 x .01 16 0x1 5 tbs. 2 oz. 1 lb. 2 oz. .01 or. 
,800" Series Oz. Oz. J O. 

' ~~~~~~~~~~~~~~~ i 

REMOVABLE STAINLESS STEEL PAN-6" DIA. BRASS SCOOP-12" x 6"x23/4" 
710-Metric ......... $21 45 w/o att. wts. 720-Metric ..... $29.00 w/o att. wts. 

.810-Avoirdupois ....... 27.40 w/o att. wts. 820-Avoirdupois . ...... 35.00 w/o att. wts. 

for FREE folder write to.. 
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Announcing Shulman-Courtauld 

Life Structures Sets. We last dis- 
cussed the unique suitability of the 
Courtauld Atomic Models for con- 
structing various "life" structures 
including amino acids, peptide 
chains and alpha-helixes; and the 
nucleic structures, the purines and 
pyrimidines. 

Now, in cooperation with Dr. 
Sidney Shulman, Associate Profes- 
sor of Biophysics and Immunochem- 
istry at the University of Buffalo, 
The Ealing Corporation presents a 
series of five new Courtauld Atom 
model sets uniquely suited to the 
teaching of these structures. 

The medical and dental school 
at the University of Buffalo has 
equipped their laboratory with 50 
of these sets, providing one per 
group of four students. 

Dr. Shulman's detailed instruc- 
tion manual accompanies the sets. 
It presents for each of the 25 nat- 
urally occurring amino acids the 
classical formula, the ionized form 
9 NOVEMBER 1962 

at pH 7, and the choice of Court- 
auld atom for each position of the 
ionized form. The L configuration 
about the alpha carbon is used; in- 
structions are given for the D con- 
figuration. 

The nucleic bases, nucleotides 
and related structures are also de- 
picted in detail. The purines and 
pyrimidines are shown in both keto 
and enol forms. Instructions for 
hydrogen bonding of base pairs is 
given. 

A series of more than forty 
2x2" color slides is being assembled 
showing all of the structures des- 
cribed in the manual. The slides are 
included in the larger sets as is an 
Angstrom caliper. 

The principal differences among 
the sets lie in the number of things 
which can be built simultaneously. 
The sets are put up in sturdy boxes 
with the atoms organized in com- 
partmented trays. As an aid in 
teaching, each set also contains off- 
prints of several relevant articles by 
noted authors which have appeared 
in the Scientific American in recent 
years. 

A detailed list of contents of the 
various sets and their capabilities is 
available. The color slides sepa- 
rately are $20.00: the Instruction 

Manual is $3.50. The sets range in 
price from $118 to $1250. 

You can get the "feel" of Courtauld 
atoms with our $10 Basic Peptide 
Residue Set 7 atomsW links, collars 
and spacers or our $5 Introductory 
Set: 4 assorted atoms, links, collars 
and spacers. 

THE Ealing CORPORATION 

Cambridge 40, Massachusetts 
711 



MISCOMATIC DISPENSER 

Let the MlSCOmatic dispenser 
assist you with your dispensing 
problems. 

Rapid, efficient dispensing of 

volumes from one to 10 mL 

with a precision of +0.4 % 

Constructed of polypropylene 

and other plastic materials 

that are chemically resist- 

ant to nearly all common 

laboratory reagents 

Dialed volume on vernier 

type barrel delivers pre-set 

volume with + 1.0% accu- 

racy 

In stock for immediate de- 

livery from your local lab- 

oratory supply dealer. 

MICROCHEMICAL SPECIALTIES CO. 
1875 EASTSHORE HIGHWAY, BERKELEY 10, CAL. 
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should like to emphasize certain of its 
constructive aspects. 

First, there were several very useful 
presentations and discussions which 
were both stimulating and enlighten- 
ing-for example, the paper by Gardner 
Murphy. Second, as at most large meet- 
ings, much was achieved in the halls 
and at the snack bars, outside of the 
formal sessions. It was here that sci- 
entists had the opportunity to meet 
with their colleagues and, under the 
stimulus of the meeting, exchange ideas 
pertinent to their individual interests 
and specialties. 

The considerable confusion at the 
congress reflected in part the com- 
plexity of the problems to which the 
congress addressed itself and in part 
the diversity in background and orien- 
tation of the participants. This diversity 
led to a number of divergent assess- 
ments of the problems under considera- 
tion, and therefore to a number of 
conflicting images of the nature and 
intent of the congress. Some of those 
present felt that the problem of 
survival in a nuclear age is so complex 
that we haven't even begun to ask the 
right questions as yet, much less at- 
tempt to offer solutions. They believe 
that a necessary first step consists of 
getting together as many concerned 
scientists and scholars from various dis- 
ciplines as possible, to talk to each 
other and to lay the groundwork for 
a continuing effort. Others, at the op- 
posite end of the spectrum, felt much 
more certain of the nature of the 
problem and of the answers it entails. 
They consider it imperative that scien- 
tists make recommendations both to 
the public and to political leaders. 
Those who held this viewpoint con- 
sidered it natural that a number of non- 
scientists should be included in the con- 
gress and felt that political leaders 
should be instructed as to what steps 
they ought to take. It was inevitable 
that these views would clash. But the 
clash, in itself, was not necessarily 
unhealthy. For it was only through the 
debates that ensued that some of the 
issues became clarified. Although such 
a process may be painful to all con- 
cerned, it is probably the necessary 
prerequisite to the birth of a new inter- 
disciplinary effort. 

Certainly there is need for an or- 
ganization which can bring together 
the various data, concepts, and in- 
sights which apply to some of the 
major problems confronting our 20th- 
century nuclear-technological society. 
It is also clear that such an effort must 

PORTABLE 
indicating pyrometer 

@ > and millivoltmeter 

/>~~~~ 
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FOR ACCURATE, CONVENIENT 
MEASUREMENT OF TEMPERATURE 
AND 0-C MILLIVOLTS... 
Handy, compact pyrometer for general use 
in laboratory or plant. Completely self-con- 
tained and weighs only three pounds'. . . 
easily carried from place to place for mak- 
ing spot checks, or may be kept permanent- 
ly in one location. Combined 8-foot length 
of thermocouple and extension wires makes 
it highly useful for taking temperature read- 
ings in hard-to-reach spots and permits the 
instrument to be kept at a safe distance 
from extreme conditions of heat and vibra- 
tion. Guaranteed accurate well within 1% 
of full scale deflection. Automatic compen- 
sation for internal resistance changes due 
to ambient temperature variation. Easy-to- 
read 33?" scale mirrored to eliminate 
parallax. 

Choice of four scale ranges 

500 F- 2600 C-1 8MV 
800 F- 430 C-1 7MV 

1 600O F- 870OC-36MV 
22500 F-1 2300 C-50MV 

Sturdy carrying case . . . 7" x 9" x 41"2" 
. . . detachable cover. Price complete with 
case: 

only $55 
Write for descriptive literature 

and name of nearest dealer. 

TEERMbOLYNlE CORPORATION1 
568 Huff St., Dubuque, Iowa 
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rely heavily on the participation of so- 
cial scientists. 

An imperfect start on the part of a 
new group is better than no start at 
all. If there were shortcomings in this 
past congress, then let us all work for 
a more perfect one in the future. 

TOM STONIER 
Rockefeller Institute, New York 

The failure of the New York "Sci- 
ence of Survival"' meeting was un- 
fortunate, but it might easily have been 
predicted by those who have read be- 
tween the lines at similar, previous 
meetings, such as the AAAS meeting 
in Denver last December. Holding a 
town meeting under the guise of a 
scientific meeting is not the entire rea- 
son for chaos. Scientists, too, are at 
fault when in a strictly scientific meet- 
ing an individual, because of high 
stature in his field, suddenly becomes 
an "expert" in other scientific fields. 

Perhaps some progress could be made 
if participants were required to limit 
their remarks to their area of special 
competence. Then we would not have 
prominent anthropologists expounding 
on fire storms; radiation biologists, with 
expertise in the effect of x-rays on 
Drosophila, expounding on the physics 
of fission-product decay; sociologists 
expounding on the characteristics of 
concrete failure under blast pressure; 
or physicists expounding on how to buy 
world peace with diversion of funds 
from other objectives. The public is 
understandably confused by conflicting 
statements from scientists whose 
eminence gives them large press cov- 
erage; the scientist is not much better 
off when it comes to judging the 
qualifications of another scientist, in a 
different field, to discuss something in 
still a third field. However, the scientist 
can help because he knows what it 
means to be qualified in one field, and 
if he would help shout down certain 
fellow scientists in scientific meetings, 
as well as hecklers in public meetings, 
we might make a nano-inch of progress. 

NORMAN J. HOLTER 
Helena, Montana 

I would have been pleased to report 
that the Congress of Scientists on 
Survival was a success, but unfortunate- 
ly it was a disaster. The possibilities 
open to me in describing the congress 
were thus limited, unpalatable as this 
may seem to those who feel that the 
congress's worthy goals compensated 
for its foolish behavior. I am pleased to 
learn that Eleanor Leacock found 
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Now you can get the hard, tough, strong 
properties of alumina ceramic in a jar mill. 
The Coors Jar Mill is made of high strength 
aluminum oxide for longer wear, minimum 
contamination. Unique Isostatic forming pro- 
vides complete homogeneity-uniform wear, 
greater strength. A new, positive, integral 
closure is provided, eliminating separate seal- 
ing devices. Except for a marking label area, 
outside is glazed in colors for easy identifi- 
cation. Jars are available with a round inte- 
rior or with formed lifter bars for more 
tumbling action. Capacities are-1? and ?.Y 
gallon, both sizes having the same diameter 
of 8?8", thus giving both jar mills the same 
peripheral speed, with identical grinding 
time and results for either capacity. Coors 
Jar Mills are immediately available through 
your laboratory supply dealer. A packaged 
charge of Coors high alumina grinding 
balls may also be ordered. Write for bulletin. 

INSIST THAT YOUR LABORATORY PORCELAIN 

WARE CARRY THIS MARK OF DEPENDABILITY 

CI C COORD 
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many of the workshop sessions "most 
productive." If they helped to enlighten 
her on the great problems of peace and 
disarmament, they served a useful pur- 
pose. It should be noted, however, that 
many people who are professionally in- 
volved with these problems were con- 
siderably less enthusiastic about the 
workshop results. 

I think Stonier is too charitable to 
the congress's organizers when he 
writes that the confusion was attributa- 
ble, in part, to the complexities of the 
problems under study. Chaos is not a 
necessary concomitant of attempts to 
deal with difficult problems. The con- 
gress did not break down because it 
could not find a quick solution to the 
world's sorry state; it broke down be- 
cause it suffered from an overabun- 
dance of good intentions and a dearth 
of hard thought. Its guiding lights 
failed to recognize that if S.O.S. is 
ever to achieve any influence with 
policy makers, its recommendations 
must be based on more than a desire 
to do good. Anyone has a right to be 
against civil defense, but when an 
organization that purports to be "sci- 
entific" says it is against civil defense, 
it is not unreasonable to expect that it 
has looked into the matter, a step 
which S.O.S. neglected in its en- 
thusiasm to get to work on the grave 
problems that afflict mankind. 

D. S. GREENBERG 

TO HELP YOU 
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MICROPUM P 
The MiniFlow is an all-glass meter- 
ing pump, capable of working against 
a head of up to 4 atmospheres (60 
lbs/M2) at 4-60 ml/hr or with high- 
speed model, 12-180 ml/hr-a range 
of flow rates normally encountered 
in column chromatography. 

The alternately-acting, twin syringes, 
driven by a linear cam and powered 
by a synchronous motor, ensure a 
flow virtually free from pulsation. 
Exchangeable gears permit easy selec- 
tion of feed rate. 

The AMiniFlow Micropump is the 
natural complement to any liquid- 
phase chromatography system con- 
taining a column, a photometric 
analyzer and a fraction collector. 
Holds eluant flow constant irrespec- 
tive of swelling of the column filling. 
Time and volume on the recorder 
chart become equivalents and over- 
flow caused by mains voltage failure 
is eliminated. 

For complete details on the LKB 
Micro pump request bulletin 4500SI 

LKB INSTRUMENTS, INC. 
4840 Rugby Ave., Washington 14, D.C. 
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Hybrid Enzymes and Isozymes 

The publication of two articles on 
hybrid enzymes in the same week, one 
by Cahn, Kaplan, Levine, and Zwilling 
(1) and the other by Drew Schwarz 
(2), emphasizes the complexity of the 
problem of multiple molecular forms 
of enzymes as well as the differences 
in viewpoint. The thesis of Cahn and 
his associates is that the five electro- 
phoretically distinct types of lactic de- 
hydrogenase (LDH) arise as a result 
of combinations of two different sub- 
units (M and H) to form tetramers, 
three of these types being "hybrid" 
enzymes. On the basis of "indirect" 
genetic methods-that is, comparison 
of species differences in lactic dehy- 
drogenases, these authors conclude 
that M and H are under the control 
of "different" genes, presumably at 
different loci. The associations of M 
and H that give rise to the hybrids 
are presumed to occur at random. 

The hybrid enzymes of Schwarz 



occur in maize heterozygous for alleles 
at the E (esterase) locus (2). A 
heterozygote produces three electro- 
phoretically distinct types of esterases: 
two parental types and a hybrid type 
that lies midway between the parental 
types. A comparison of cells with dif- 
ferent gene dosages suggested that 
each type occurs as a dimer. These 
esterases are bound to particles ob- 
tained by centrifugation for 2 hours 
at 1 05,000g in cells that are actively 
synthesizing enzyme. Experiments with 
mixtures of cell fractions from different 
genotypes showed that the hybrid en- 
zyme appears only in the heterozygote 
and that it is bound to the particles. 
It does not arise as a result of adsorp- 
tion of "formed" enzyme. Schwarz 
concludes that the hybrid esterase 
arises during protein synthesis under 
the joint influence of ribonucleic mes- 
sengers from the two alleles. 

These studies point up the difficul- 
ties of trying to "classify" macromole- 
cules. On the one hand, a hybrid en- 
zyme is produced under the influence 
of genes at different loci (1); in the 
other case, a hybrid enzyme results 
from interaction of alleles at a single 
locus (2). As the evidence accumu- 
lates, it may be possible one day to 
devise a "taxonomy" for macromole- 
cules. Until then, it should be pointed 
out that a particular type of macro- 
molecule, such as a hybrid enzyme, 
may arise through various routes of 
synthesis. 

Cahn et al. (1) make the distinc- 
tion between a hybrid enzyme and 
an isozyme. They suggest that an iso- 
zyme is more restricted in its compo- 
sition. In the strictest sense, isozymes 
are the products of a single gene 
(3, 4). Recently my co-workers and 
I have found evidence for the forma- 
tion of both isozymes and hybrid 
acid phosphatases under the control of 
alleles at a single locus in variety 1 of 
Tetrahymena pyriformis (5). One of 
the homozygotes produces three. iso- 
zymes; the other homozygote pro- 
duces only one. The heterozygote 
(p_4A/p_4B) forms hybrid phos- 
phatases intermediate in electrophor- 
etic position to the parental phos- 
phatases. Five electrophoretically dis- 
tinct types are produced, in various 
proportions, in different cell lineages 
of the heterozygote. In this case, the 
five types of acid phosphatases are the 
joint products of alleles at a single 
locus. 

Cahn et al. (1) suggest that the M 
and H lactic dehydrogenases may op- 
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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 
television in education 

.III~ today. Discusses howTV 
can solve vital problems 
of today's overcrowded 

SYLVANIA 
GENE|/RAL/ ZTELFPNGNF'FlCTRON//CS 7 

schools. Answers many common questions 
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to the classroom. Explains how schools can 
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This 32-page manual is the result of exten- 
sive research, and is the most complete and 
concise study ever 
offered. It should 
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opments in educa- 
tion since the in- 
vention of print- 1 - 
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Sylvania Home & Commercial Electronics Corp. 
Marketing Subsidiary of 

Sylvania Electric Products Inc. 
730 Third Ave., Dept. S New York 17, N. Y. 
Ei Please send more information on 

Sylvania's new low-cost Electronic I I 
Viewfinder camera. | 

I Please send Sylvania's new Educational 
TiV Manual and more information on X 

how to arrange a free visual commu- I 
nication survey for my school. | 

Name I 
School 

I Address 

I City Zone-State I 

715 



PUT THIS 5-IN-i CONTROL ON YOUR BENCH 
Get the Convenience of 5 Color-Coded Outlets plug as well as 2-parallel-blade. plugs. Each out- 

and Switches and the Safety of 3-Wire Grounding let has its own 15-ampere switch. A 15-ampere 
circuit breaker protects against overloads. A neon 

The LaPine 5-in-1 Control obsoletes wall and light tells you when power is available. 
bench outlets! Each receptacle-switch set is color- Size: 4?" deep, 10?" wide, 2" high. Power cord: 
coded so you can match it to specific equipment # 14 3-conductor, six feet long.- 
and end time-wasting "plug juggling!" No. S 129-21 LaPine Five-in-One Control, 
Receptacles accommodate any U-type grounding each . . . . - . . . . . . . $17.50 

E _ LAPINE SCIENTIFIC COMPANY 
6001 SOUTH KNOX AVE., CHICAGO 29, ILLINOIS, U S.A. A Area Code 312, REliance 5-4700 
IN THE EAST: SOUTH BUCKHOUT ST., IRVINGTON, NEW YORK - Area Code 914, LYric 1-8900 
IN THE WEST: 2229 McGEE AVE., BERKELEY 3. CALIFORNIA- Area Code 415,THornwall 5-3614 

The Pump Thtat 

Never Gets Wet 

FLEXIBL.E 
TUBING 

af. I 
INPUT 

OUTPUT 

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

RANDOLPH 
For Literature and 
prices, write the 

Bui * lDX RANDOLPH CO. 
1018 Rosine Street, 

Ftl l *lHouston 19, Texas, 
JAckson 6-2091 

716 

New, 1967 
AAAS Symposium Volumes 

SCIENCES 
in Communist China 

Editor: Sidney H, Gould. 884 pages. 
23 illustrations. Author, subject and 
geographical index. Cloth. June, 
1961. 
Price: $14.00* 
$12.00 prepoid, for AAAS members 

OCEANOGRAPH Y 
Editor: Mary Sears. 665 pages. 146 
illustrations. Index. Cloth. May, 
196L 
Price: $14.75* 
$12.50 prepaid, for AAAS members 

GERM PLASM RESOURCES 
Editor: Ralph E. Hodgson. 394 

pages. 59 illustrations. Index. Cloth. 
April, 1961. 
Price: $9.75* 
$8.50 prepaicd, for AAAS members 

* If you are not a member of the 
AAAS, you may join now, and order any 
of these volumes at the special member 
price. Enclose $8.50 dues for your first 
year of membership, along with pay. 
ment for the volumes you want. 

Membership in- the AAAS offers -many 
benefits in addition to savings on AAAS 
volumes, It includes Science and the 
quarterly AAAS Bulletin. 

Order Today From 

American Association for the - 
Advancement of Science 

1515 Mass. Ave., NW, Washington 5, D.C. 

erate under different metabolic con- 
ditions. These functional differences 
appear to have developmental and 
evolutionary consequences. Differences 
in localization of the lactic dehydro- 
genases within a single cell (6) might 
also be stressed. Thus, the tertiary 
structure of a macromolecule may be 
modified by its incorporation into the 
three-dimensional framework of the 
cell. Such localization to specific cell 
sites could restrict the randomness of 
the system. In Tetrahymena the ester- 
ases and acid phosphatases are "par- 
ticulate" bound (3, 5). In the case 
of the esterase isozymes a differential 
localization of members of the isozymic 
set occurs. Mutation may even affect 
an isozyme by shifting its position in 
the cell (7). 

SALLY LYMAN ALLEN 

Department of Zoology, 
University of Michigan, Ann Arbor 
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The Individual in History 

and in Cultural Evolution 

The recent article by Thomas Kuhn, 
"Historical structure of scientific dis- 
covery" [Science 136, 760 (1962)], has 
some significance for cultural evolution 
as well as for history, particularly in 
its discussion of the importance of the 
individual in discovery. There is an 
established tendency in historiography 
to segment the past arbitrarily into 
units that coincide with the lives and 
accomplishments of great men. Besides 
being a useful means of ordering the 
narrative, this tendency reflects the 
well-inculcated feeling that the individ- 
ual is of prime importance in "shaping" 
the course of events. 

For defining and describing specific 
things and events of the past-in their 
structural aspects-the historian finds 
this diachronic segmentation not only 
convenient but advisable. The past must 
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be tied to those who lived it. It is with 
this realm of description that Kuhn is 
concerned, and it is on the formal dif- 
ficulty of matching a discovery to a 
single discoverer that he focuses his 
attention. 

The scholar who is concerned with 
the functional ordering and explaining 
of events of the past, whether he calls 
himself historian or cultural evolution- 
ist, can ill afford this emphasis on the 
individual, for he is dealing with a 
process that transcends the individual. 
Kuhn was not concerned with the evo- 
lutionist approach, but his admonitions 
nevertheless concern the cultural evolu- 
tionist. 

The things and events of the past can 
be described-and this we usually think 
of as the historian's task-or they can 
be explained through analysis of the 
network of antecedent events. Such an 
explanation, whether it deals with spe- 
cific historical facts or general trends, 
constitutes an approach to the past that 
is qualitatively different from descrip- 
tion. It is not in content but in context 
that the two approaches differ. And in 
both it is dangerous to attribute a dis- 
covery entirely to the genius of the in- 
dividual who brought it to scientific 
light. For the historian describing or 
defining a historic situation, Kuhn's ob- 
jections are well taken; for the student 
concerned with the developmental pat- 
tern-with cultural evolution-the dan- 
ger is the anthropocentric fallacy of 
citing the individual as the moulder of 
culture. In this context the individual 
is the instrument of the culture. One 
should not attribute cultural events to 
his instrumentation. The discoverer or 
inventor, however enlightened, does not 
explain the development. 

It is a fact of history, for example, 
that James Watt developed and patent- 
ed the first true "steam engine" in 1769. 
Here the descriptive historian has little 
difficulty. But this innovation did not 
occur simply because Watt was there 
to give it birth, as a mere statement of 
the event might imply. It can be attrib- 
uted only to the cumulative and direc- 
tional flow of the process of cultural 
evolution. These attributes of the proc- 
ess-cumulation and direction-remove 
it from the sphere of fortuitous occur- 
rence and give it scientific meaning. 
Barzun (1) illustrates both in his treatise 
on the evolution of evolutionary 
thought. Darwin, he shows, was the 
point of articulation of the cultural 
process, not its instigator. The process 
had reached a consummation in time 
(1, p. 33): "Earlier . .. a new scientific 
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theory would have reached but a small 
circle of readers. Later, it would have 
been lost amid the clatter of front- 
page headlines." White (2) has made 
the relationship of the discoverer to 
the process of discovery explicit: the 
discovery or invention is explained (2, 
p. 170) "in terms of a growing and 
interactive culture process; the indi- 
vidual inventors or discoverers are 
merely the loci and vehicles of this 
process." And Kroeber examined the 
difference long ago (3): "the content of 
the invention or discovery springs in no 
way from the makeup of the great man 
. . . but is a product purely of the 
civilization. . . ." There are always 
many other enlightened individuals on 
hand to bear the torch of discovery if the 
Watts and Darwins are not available. 

Despite Kuhn's emphasis on the in- 
dividual vis a vis the discovery in de- 
scriptive history, he said much for the 
student of cultural evolution-regarding 
the individual vis a vis his cultural 
milieu. Slanted emphasis in either case 
can easily spotlight the personality and 
obscure the process. 

RONALD K. WETHERINGTON 

7047 Larchmont Drive, 
North Highlands, California 
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Since I had intended my article to be 
read as a plea for what Wetherington 
calls the "evolutionist approach," I can 
only gratefully agree with most of his 
comments. In one respect, however, I 
find his letter troublesome. Let me here 
restrict my attention to it. 

Wetherington seems to imply that 
there are two distinct approaches to the 
analysis of historical development-one 
structural, the other functional each 
with its own strength and dangers. Ap- 
plied to the problem of discovery, the 
structural approach is the one that at- 
tributes a discovery to the man who 
made it, while the functional approach 
suppresses the role of the individual in 
favor of the cultural milieu. Thus, to 
say that "James Watt developed and 
patented the first true 'steam engine' in 
1769" is for Wetherington an example 
of the structural approach. In the func- 
tional approach one would study the 
evolution of the steam engine from the 
background of social needs and craft 
techniques supplied by the Industrial 
Revolution. 
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But are there really two approaches? 
Only by defining Watt's engine as the 
first ..true" one can one transform 
\Vetherington's structural statement into 
..a fact of history." Even with that defi- 
nition. one would have difficulty justi- 
fying the date 1769 as the year of the 
engine's development. The sort of state- 
ment which Wetherington employs to 
illustrate the structural approach is, 
more often than not. simply a mistake. 
On the other hand. to say that discov- 
eries normally evolve with time is not 
to say that individuals have a negligible 
role in their evolution. Nor is it to say 
that the evolution of each and every 
discovery must be studied against the 
entire cultural ambiance of the dav. 

Given any particular discovery, it 
is a historical problem-perhaps the 
historical problem-to discover whether 
and how the individual interacts with 
his milieu. and with which parts of the 
milieu he interacts. in the evolution of 
novelty. There is no single answer. 
Studying different discoveries. the his- 
torian will find manvy different sorts 
and degrees of dependence. But it is 
the discovery that varies, not the meth- 
od of study. Call that structural. func- 
tional. neither. or both. the historian 
can neglect the individual or his milieu 
only after research has shown that one 
or the other played a negligible role in 
the development of the episode that 
concerns him. Structure and function 
will emerge together from that research. 
Thev are not to be had separately. 

THOMAS S. KUHN 
University of California. Berkeley 

Interpretation of 

Cation-Exchange Mechanisms 

In their report. "Course of cation 
absorption by plant tissue [Science 136. 
1051 (1962)]. E. Epstein. D. W. Rains. 
and W. E. Schmid discuss in terms of 
an 'enzyme-kinetic" model experimen- 
tal data of constant absorption rates 
depending exponentially on tempera- 
ture. The authors conclude: (i) the 
overall mechanism of cation absorption 
(not further defined) possesses a "high 
degree of irreversibility": (ii) absorp- 
tion is metabolically mediated: (iii) the 
cation-exchange capacity (labeled gen- 
eral, nonselective) is largely satisfied by 
calcium under physiological conditions: 
(iv) the time course (the rate?) of the 
absorption of monovalent cations under 
these conditions is precisely like that 
of anions; (v) "overt. nonselective cat- 
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ion exchange" plays no role; and (vi) 
there is no evidence of "measurable 
instantaneous absorption" (zero time 
intercepts) ostensibly reflecting specific 
ion-carrying sites. 

I shall pass over the fact that clarifi- 
cation of some highly individual ex- 
pressions used by the authors is needed, 
to point out that it is difficult to see 
the logic of drawing such sweeping 
generalizations from the 12 data points 
(from two absorption experiments, at 
4.5? and 30'C) presented. On a strictly 

thermodynamical basis the only result 
seems to be establishment of constant 
diffusion rates for rubidium from out- 
side solution to interior phase of the 
tissue, varying with temperature. 

In particular, no irreversible nature 
of the absorption process (conclusion i) 
is proved by constant reaction rates 
when a rate-limiting diffusion process 
may certainly be present. It should be 
valuable to follow the process up to 
the inevitable diminution of absorption 
rate and final saturation; infinite ca- 

pacity of the interior phase cannot be 
postulated. The "enzyme-kinetic" model 
referred to is thermodynamically and 
kinetically identical to the mechanism 
of ion transport across an ion-exchange 
membrane; therefore, the possibility 
that this is simple nonmetabolic trans- 
port cannot be excluded until conclu- 
sion ii is supported by actual correlation 
with metabolic measurements. The anal- 
ogy with enzyme mechanics depends 
also on proof of conclusions i and ii. 
Conclusion iii follows from the laws of 
ion exchange and mass action, while no 
evidence is presented in the report itself 
concerning conclusions iv and v. There 
is no need to fight "instantaneous ab- 
sorption" (conclusion vi), which does 
not exist in chemistry. This should not 
be equated with zero time intercepts 
drawn on paper, which will result in 
all cases of initial higher absorption 
rate (a phenomenon quite usual in ion 
exchange and physical absorption and 
reflecting not so much differences in 
concentration as differences in environ- 
ment and reactivity of exchange sites). 

Diffusion, selective ion exchange, and 
aging processes are not even mentioned 
in the discussion of these experiments 
on the diffusion of a rather special ion 
in biologic material, though these fac- 
tors combined may actually confer a 
"degree of irreversibility" to the process. 

I wish to enter a strong plea against 
the use of well-defined terms like irre- 
versibility and equilibration without 
close regard to their actual meaning; it 
should be completely clear that an irre- 
versible process can never reach equi- 
librium. 

PAUL S. ANTAL 

Institute of Marine Science, 
University of Miami, Miami, Florida 

With respect to conclusions i and ii, 
the enzyme-kinetic model of ion trans- 
port by carriers is not thermodynamical- 
ly and kinetically identical with the 
mechanism of transport across an ion- 
exchange membrane. Both rubidium 
and chloride are transported, at about 
equal rates, and accumulate as free ions 
in an interior aqueous phase at concen- 
trations far in excess of their external 
concentrations. These well-documented 
facts imply that metabolic energy is 
expended, and indeed transport is in- 
hibited by factors that interfere with 
normal metabolism, including low tem- 
peratures. Simple nonmetabolic trans- 
port is therefore excluded. 

Diffusion and even isotopic exchange 
across the osmotic barrier are extreme- 
ly sluggish as compared with net rates 
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of absorption. Simple diffusion and ion- 
exchange mechanisms are inadequate 
for this and other reasons, and a carrier 
mechanism analogous to enzyme mech- 
anisms has been proposed not by way 
of ""proof" of anything, but as a work- 
ing hypothesis or conceptual model. 
According to this model, the rate of 
absorption would be expected to decline 
as the accumulation ratio rises with 
time if we were dealing with a readily 
reversible process. Instead, the rate re- 
mains constant. 

As for conclusions iii, iv, and v, the 
contrast between the time course of the 
absorption of cations and that of anions 
has been known since the 1920's: in 
the absorption of cations there is a 
marked initial, rapid phase of uptake 
representing cation exchange, while 
anion exchange is negligible. In our 
experiment, the simple cation-exchange 
uptake of rubidium was abolished by 
the presence of calcium, as evidenced 
by the absence of any measurable rapid 
initial phase of uptake, and the time 
course of rubidium absorption was like 
that of anion absorption. 

As for conclusion vi, saturation of 
the active transport mechanism (car- 
riers) occurs without a measurable time 
lag after immersion of the tissue in a 
solution: the process is "instantaneous" 
(Webster defines instantaneous as "oc- 
curring . . . without any perceptible 
duration of time"). In our experiment, 
a perceptible lag would show up as a 
negative intercept on the Y axis. 

We are not acquainted with any 
theory of biological ion transport com- 
bining "diffusion, selective ion ex- 
change, and aging processes." Selectiv- 
ity was not discussed in our report 
because the experiment did not deal 
with it. However, selective ion binding 
is an integral part of the enzyme-kinetic 
model of ion transport by carriers, and 
much evidence on selectivity has been 
published. 

Rubidium is indeed a "rather special 
ion" in biological material, but is Antal 
unaware of its extensive use in studies 
of biological ion transport? This and 
other well-known facts mentioned here 
were not elaborated upon in our re- 
port. which, like other short technical 
reports, dealt with certain specific points 
and was not meant to be a primer on 
the entire subject. 
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Terminology for the 

Anterior Pituitary Hormones 

Josephine Stewart and C. H. Li 
[Science 137, 336 (1962)] have made 
what they apparently consider an ap- 
peal to reason for the acceptance of 
-tropin and -tropic endings in connec- 
tion with anterior pituitary hormone 
terminology. It must be pointed out 
that this particular coin does have an- 
other side and that an equally good, if 
not better, case can be made for the 
acceptance of the -trophin and -trophic 
endings. Preference, according to Stew- 
art and Li, has a geographic or personal 
basis, and they imply that a multitude 
of biochemists and endocrinologists 
have no knowledge or awareness of the 
derivation and meaning of the suffixes 
-tropin and -trophin. I would like to 
suggest that the opposite is actually 
true; that because of the continued use 
of both endings, practically everyone 
who is aware of this duality of termi- 
nology is well versed in the etymologic 
basis for both usages and is cognizant 
of the equivocal nature of the problem. 
The somewhat facetious, tongue-in- 
cheek statement of the editors of 
Hormones in Blood would seem merely 
to emphasize this point. 

While I agree wholeheartedly with 
Stewart and Li in regard to the desir- 
ability of universal acceptance of one 
or the other type suffix, I do not agree 
with their contention that -tropin and 
-tropic should be adopted on the basis 
of "signification." They are willing to 
take a few linguistic liberties in proving 
the signification of -tropin but are real- 
ly puristic in what they consider the 
verb nourish implies. In their report 
they state, "Thus, terminology with this 
suffix. [-tropic] implies the stimulating 
effect of the hormone on its target or- 
gan which is characteristic of all these 
adenohypophyseal hormones." This 
statement would seem to involve an un- 
due extension of pituitary-gonadal reci- 
procity, since the term gonadotropic 
ought to imply that the gonad, not the 
"tropic" hormone, is the stimulating 
agent. What this terminology actually 
indicates, and properly so, is the fact 
that the adenohypophyseal hormones 
turn toward or are directed toward, or 
have affinity for, their target organs. 
On the other hand, it is held by many 
that the pituitary trophicc" hormones 
do, in fact, nourish the target glands, 
if not in the restricted sense of supply- 
ing carbohydrates, fats, and proteins, 
certainly in the general sense of supply- 
ing "hormonal nourishment" which 
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somehow fosters, supports, and stimu- 
lates the subordinate glands. Further- 
more, one of the significant effects of 
the anterior pituitary hormones is the 
production of an increased blood flow 
through the target glands, and this must 
also make for better nutrition (in the 
restricted sense of the word) of the 
glandular cells, indirectly at least. 

Finally, I would suggest that, in ad- 
dition to legitimacy and signification, 
priority and volume of usage be con- 
sidered in the eventual resolution of 
this question. The terms gonadotroph 
and thyrotroph were suggested as suit- 
able functional designations for the 
particular basophils which produce the 
gonadotrophic and thyrotrophic hor- 
mones, respectively. Although original- 
ly used by H. D. Purves and W. E. 
Griesbach of New Zealand [Endocri- 
nology 49, 224 (1951)], these terms 
have found almost universal acceptance 
among the cytologists of -the world, 
and, in fact, cytologists in the United 
States have since added the following 
names for other specific cell types: 
"corticotroph" for a cell type thought 
to be the producer of ACTH [M. G. 
Farquhar, Anat. Record 127, 291 
(1957)] and "luteotroph" for the acid- 
ophil which produces Luteotrophin (E. 
G. Rennels, Endrocrinology, in press). 
Obviously, acceptance of the -tropin 
and -tropic endings would demand also 
a change to the suffix -trope for the 
various cell types. Such a universal 
change is not likely to be dictated by 
the wishes, whims, or preferences of 
any one laboratory or any one journal. 
Any eventual agreement and unifica- 
tion of usage must be the result of an 
arbitrary decision among either the 
leading endocrinologists of the world 
or the several journals which publish 
endocrinologic papers. I would favor 
acceptance of the endings -trophic, 
-trophin, and -troph. 

EDWARD G. RENNELS 

Department of Anatomy, 
University of Texas, Galveston 

Thousands of scientists and teachers 
have wrestled more or less seriously with 
the etymo-biological problem stated 
by Stewart and Li in their article con- 
cerning the use of -tropin or -trophin in 
reference to the adenohypophyseal hor- 
mones. From long perusal of the endo- 
crinological literature I note that some 
investigators have avoided making a 
firm personal decision in this matter, 
possibly being influenced by coauthors 
or other colleagues to use one or the 
other form at various times. (Perhaps 
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the rare cases in which both terminol- 
ogies have appeared in one paper can 
be ascribed to typographical error.) 

In my own case, I took a firm stand 
in favor of -trophin and -trophic some 
12 years ago-not in response to any 
endogenous conviction but as a result 
of reading a compelling argument pub- 
lished several years previously by G. W. 
Corner [Endocrinology 33, 405 (1943)]. 
The amazing thing is that Stewart and 
Li have used a similar approach to 
reach a conclusion exactly opposite to 
that reached by Corner, who agreed 
with J. H. Burns that a thyrotropic hor- 
mone, for example, would mean one 
which is attracted to the thyroid by 
some stimulus exerted by the thyroid. 
Said Corner: "The use of -tropic as in 
gonadotropic therefore reverses and 
confuses a clear, practical pre-estab- 
lished usage in the broad field of biol- 
ogy. To use it is to countenance the 
warping and blunting of our scientific 
terminology, which should be a pre- 
cision tool." 

Anyone for -trophin? 
WILLIAM J. MELLEN 

College of Agriculture, 
University of Massachusetts, Amherst 

In connection with the hormones of 
the anterior pituitary, Stewart and Li 
have proposed that the suffixes -tropin 
and -tropic be generally adopted. We 
believe, however, that a better case can 
be made for the use of -trophin and 
-trophic, both on the basis of current 
usage and on the basis of etymology. 

Widespread use of -tropic is relative- 
ly recent in this country, and it is now 
almost wholly restricted to the United 
States. When I (J.A.R.) was a student 
at the University of California in the 
early 1930's, I first became acquainted 
with the pituitary hormones as trophicc" 
substances, and in our time at Yale 
from 1938 to 1950, "trophic" was the 
preferred usage. Endocrinology for 
1934 carries only gonadotrophin in its 
index. By 1936 only gonadotropin -ap- 
pears, but in later years Endrocrinol- 
ogy, like many other journals in this 
country, has allowed either word ac- 
cording to the usage of the authors. In 
Europe, -tropic seems to have been 
used first in several languages. How- 
ever, the Biochemical Journal began to 
use -trophic consistently in 1937, and 
the Jomrnal of Endocrinology has used 
only -trophic since its first volume in 
1939. Except for those in the United 
States, publications in English through- 
out the world- in Britain, Scandinavia, 
Canada, and Australia- have now for 
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many years used -trophic almost exclu- 
sively. In Latin America, only trophic 
seems to be used, with f replacing the 
ph in Spanish. In France both forms 
are used, but that related to -trophic is 
the more common in scientific journals. 
Thus, those who prefer the early Euro- 
pean usage of -tropic are now in a 
minority in the world literature. 

Like Stewart and Li, we believe that 
terminology is closely related to con- 
cept and that precision in meaning 
should be considered more important 
than popular usage in determining sci- 
entific language. We differ from these 
authors, however, in the meanings we 
associate with the words in question. 
Here are some summary definitions 
from a standard Greek lexicon (Liddell 
and Hart, ed. 8): 

tropE: a turn or turning; solstice; turn- 
ing about of the enemy. putting to flight, 
a rout; of wine, turning sour; a turn of 
speech. 

tropikos: of the solstice (i.e. of the ap- 
parent turning of the sun, hence modern 
Tropic of Cancer, (tropical); in rhetoric, 
figurative. 

tropos: a turn, direction, way; manner, 
guise; of persons, habit, temper. 

tropheus: one who rears or brings up; 
foster father, nurse; breeder, rearer. 

trophy: nourishment, food, provisions; 
livelihood, that which procures sustenance; 
nurture, rearing, bringing up, education; 
rearing or keeping of animals. 

trophicos: nursing, tending. 
trophlimos: nourishing; one who finds 

board, master of the house; foster child; 
of bodies, healthy, strong; of plants, 
flourishing. 

trophos: feeder, rearer. nurse. 

It is evident that the original mean- 
ings of the two root words differ not 
only from each other but from the 
meanings attributed to them by Stewart 
and Li. Trope or tropos refers literally 
to a physical turn or turning away, 
figuratively only to way or manner or 
turn of speech. TrophP refers, not to 
nutrition in the sense of food per se, 
but to nurture in the sense of providing 
sustenance and care, of fostering or 
making to grow and flourish. 

These meanings have been preserved 
closely in modern usage. In several 
dictionaries (standard English, medical) 
-tropic is defined as referring to turning 
or movement toward or away from a 
focus of heat, light, or other stimulus. 
No type of "response" other than turn- 
ing is indicated. A tropometer is an 
instrument for measuring angle of tor- 
sion; the examples given by Stewart 
and Li, such as heliotropic or isotropic, 
all refer to turning movement or to 
physical direction. Trophic is defined 
as meaning concerned with, or regu- 
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rating, nutrition of tissues, often with 
the example "as in trophic nerves." 
Surely the latter usage implies not that 
nerves furnish food to the muscles they 
serve, as Stewart and Li appear to be- 
lieve, but rather that the nerves foster 
growth and function. Even those who 
describe the adenohypophyseal hor- 
mones as "tropins" admit that in the 
absence of these substances the target 
organs become "atrophic" and that ex- 
cess of the hormones induces "hyper- 
trophy." 

From these definitions and uses we 
conclude that -tropic is not well ap- 
plied in this context but that -trophic 
is apposite. For example, somatotropic 
suggests only turning the body-some- 
thing to do with orthopedics or gymnas- 
tics perhaps-whereas somatotrophin 
can be understood readily as concerned 
with the nutrition of the body and with 
its nurture and growth in a broad sense. 
Our understanding of the meanings of 
gonadotropin and gonadotrophin are il- 
lustrated in the older fashion by the 
following cautionary tale. 

There once was an Interstitial Cell 
residing in a Non-American testis. It 
was a plump and peaceful cell, rich in 
lipid and productive of testosterone. 
This benign supporter of the pleasure 
principle depended for its nurture and 
its nourishment on the gentle constant 
attendance of a swarm of companions 
from a distant gland, who called them- 
selves gonadotrophins, or sometimes, 
playfully, Interstitial-Cell-Stimulating 
Hormones. Once, during a terrible 
phase of the late war, the possessor of 
this Non-American testis nearly starved 
in a concentration camp. The amiable 
companions of the Interstitial Cell 
nearly disappeared, and the cell knew 
for a time a lonesome dwindling which 
it recognized as atrophy. Happily, the 
postwar period brought prosperity and 
good health to the possessor of the 
Interstitial Cell. All was as before, until, 
as may befall any man, the owner came 
to dwell in the United States. For a 
few months (one may presume a period 
of cultural lag) all was well, but then 
the Interstitial Cell perceived that the 
gentle nurture of its companions was 
supplanted by rude jostling. Frequent 
tremors shook its Golgi apparatus, 
wavelets crisscrossed its endoplasmic 
reticulum, and the cell, fumbling, and 
embarrassed, began to produce rather 
more etiocholanolone than it ought. 
Then one morning, horribly, its nucleus 
began to revolve counterclockwise. The 
cell cried to its erstwhile gentle com- 
panions: "What awful change has come 
9 NOVEMBER 1962 
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upon you?" The companions in brute 
chorus replied: "We are gonadotropins 
now, members of the American Adeno- 
hypophyseal Turnverein." Said the cell: 
"I see that you are already much coars- 
ened; you have begun to drop your 
aitches." "Never mind that," said the 
hormones, "we are true tropins, and 
you must respond in kind." The poor 
cell replied: "But I am unaccustomed; 
I hardly know which way to turn." "It 
matters not," roared the grinning tro- 
pins. "You're in the U.S.A. now. Twist, 
brother, twist!" 

JANE A. RUSSELL 
ALFRED E. WILHELMI 

Department of Biochemistry, 
Emory University, Georgia 

As Mellen notes, the eminent biolo- 
gist George W. Corner published an 
article some 20 years ago on the prob- 
lem of the suffixes in the terminology 
of the pituitary hormones, presenting 
another side of the argument. We have 
also read with interest Mellen's own 
arguments and those of Rennels and of 
Russell and Wilhelmi in favor of the 
-trophin suffix, and since these argu- 
ments seem to rest primarily on lin- 
guistic grounds, we want to add a 

linguistic footnote here, at the same 
time reiterating that the chief concern 
in all these arguments should be to 
establish a terminology where the 
meaning is congruent with our best 
present knowledge of the mechanism 
of action of the pituitary hormones. 

The crux of the arguments on the 
other side (first stated by J. H. Burn 
in 1937 and developed fully by Corner) 
is that a term like phototropic, for ex- 
ample, refers to an organism that turns 
toward the light, or that has light as its 
orienting stimulus. In this usage, the 
first or noun portion of the compound 
designates the stimulus, not the object 
of the stimulus. On this basis, the argu- 
ment continues, a term like gonado- 
tropic would imply that the gonads act 
upon the hormone, rather than the re- 
verse; on the other hand, by analogy 
with our usage, a heliotrope would be 
a flower that turns the sun! 

This argument is an intriguing one, 
but let us examine it more closely. In 
the Greek, these compounds consisting 
of a noun element and a verbal element, 
as well as the compound adjectives 
formed from them, are legitimately 
operative in both directions; that is to 
say, the verbal element can bear with 
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equal legitimacy either a passive or an 
active meaning, can imply either "act- 
ing" or "acted upon," depending upon 
the context. To take an example that 
contains one of the suffixes in question, 
kourotrophos can mean either "nourish- 
ing youths" or "nourished by youths." 
[To be entirely accurate, one should 
mention that the Greeks usually (al- 
though not invariably) made the dis- 
tinction between the two by the placing 
of the accent. If the verbal portion of 
the compound bore an active meaning, 
the accent was on the antepenult-thus, 
kourotrophos-and if passive, on the 
penult, kourotr'phos. When foreign 
words came into English through the 
Latin, however, the very strongly reg- 
ular Latin accent was imposed; thus, 
any difference in accentuation disap- 
pears in the English language]. By the 
same token, the meaning of -tropos 
could be either "turned upon" or 
"turning"; and even in the case of the 
oft-marshaled example phototropism, 
the interpretation "light-turning" (where 
light is the object of the action), rather 
than "turned by or toward the light" 
would be perfectly designative in the 
proper context-say in optics, where an 
agent could be referred to as bending 
a light beam. Thus, there is no linguis- 
tic precedent in the original Greek 
that would favor one cause-and-effect 
order over the other in connection with 
these compounds. 

As to the point that our usage is 
contrary to a familiar precedent in the 
field of biology, it is true that there 
stands established in biological usage a 
group of words where the noun portion 
of the compound represents the orient- 
ing stimulus and not the thing stimu- 
lated. But Corner himself quotes other 
instances where the reverse is true: 
chromotrope, meaning a dye which 
changes color under chemical action, or 
bacteriotropic, meaning directed toward 
bacteria or affecting them in a specific 
way. 

Moreover, if words like electrotropic, 
phototropic, and thermotropic can be 
cited, in which the electricity, the light, 
or the heat is the stimulating agent, the 
same holds true for the other suffix. 
Consequently, we can argue that if 
phototrophic means nourished by light 
and neurotrophic means nourished by 
or through the nerves, then gonado- 
trophic means nourished by the gonads 
or thyrotrophic means nourished by the 
thyroid. Yet we are certain that no 
one would insist, except for the sake 
of argument, that any serious con- 
fusion has actually arisen on this ac- 
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count with either of the suffixes. And 
furthermore, surely in 1962, nearly 
three decades after the usage was in- 
corporated into Webster, there can be 
no valid objection to extending the 
sense of "tropic" from the purely phys- 
ical sense of "pertaining to a turning," 
to the figurative "tending to turn or 
change, esp. . in response to a 
(specified) stimulus." So what we are 
left with is a difference of opinion about 
which terminology reflects most accu- 
rately the actual mechanism involved 
in the action of the pituitary hormones 
on their target organs. 

It is interesting that one of the most 
convincing arguments for the -trophic 
suffix, made by Russell and Wilhelmi, 
also depends upon a similar extension 
from the literal to the figurative, from 
"to nourish" to "fostering growth and 
development." Their argument that the 
target organ atrophies if it is not stim- 
ulated, and that therefore the hormone 
fosters growth and development is a 
good one. We, however, still adhere to 
our objection to -trophin in either of 
these senses. We feel that the hormone 
must be viewed, not as an agent which 
per se fosters the growth and develop- 
ment of the target organ, but rather as 
an agent that triggers a mechanism in 
the target organ whereby that gland or 
organ flourishes and grows. Or it may 
be seen as a key which turns a lock, 
like an ignition key in a motor car, 
setting the mechanism into motion. 
What the mechanism is, we do not 
know at present. In the next decades 
we will begin to find out what it is and 
how it operates, since most of the pitui- 
tary hormones have been isolated in 
pure form and some of them have been 
synthesized. The mechanism may in- 
volve nucleic acids, or it may be some- 
thing like an interaction between the 
protein hormone and some subcellular 
entity or entities in the target gland. At 
any rate, Corner himself saw that the 
-trophin suffix was "not perfectly apt," 
but he considered it the lesser of two 
evils. We strongly believe that, in view 
of the present concern about hormonal 
mechanism, the sense of nurture is no 
longer "sufficiently noncommittal" to 
render the suffix -trophin free from 
confusion (1). 

JOSEPHINE STEWART 

CHOH HAO Li 
Hormone Research Laboratory, 
University of California, Berkeley 

Note 

1. We wish to thank Professors J. Fontenrose 
and L. Bundy, classics department, University 
of California, for helpful discussions. 
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Tidal Forces and 

Widespread Precipitation 

In recent reports in Science by Brad- 
ley, Woodbury, and Brier (1) and by 
Adderley and Bowen (2), statistical 
evidence was presented to show that 
precipitation maxima tend to occur 
much more frequently in the lunar in- 
tervals new moon to first quarter and 
full moon to third quarter than they do 
in the intervals first quarter to full 
moon and third quarter to new moon. 
In the former report the authors sug- 
gest that the mechanisms responsible 
for the effect are not known. In the lat- 
ter report, Adderley and Bowen indi- 
cate that the phenomenon "is clearly 
not incompatible with the meteor hy- 
pothesis." 

-I should like to point out that wide- 
spread precipitation, including many 
maxima, has often been associated with 
hurricanes. About 9 years ago I sug- 
gested (3) that there was good reason 
to suspect that tidal forces play an im- 
portant role in the formation of hurri- 
canes, and I offered statistical evidence 
in support of the suggestion. I look 
upon the evidence presented in the two 
reports cited as supporting my thesis. 

An examination of the distribution 
within the solar year of the dates used 
in the statistical work of the two re- 
ports would indicate whether or not the 
maxima considered there may be re- 
lated, at least in part, to hurricanes. A 
division of the dates into two groups, 
those nearer a time of lunar perigee 
and those nearer a time of lunar apogee, 
might help to show that the phenome- 
non is tide-related, if not tide-induced. 
A division of the dates according to 
decimal fractions of the tidal period, 
apogee to apogee, may well show that 
the work of Rode's (4) is sound and 
significant. I regret that this paper is 
not available to me at present. 

If tidal forces have an important 
effect in the formation of large storms, 
one would expect some lag between-the 
time of formation of a storm and the 
time of maximum precipitation attrib- 
utable to it. The apparent difference in 
phase between the graphs for the 
Northern and Southern Hemispheres 
presented in the two reports (1, 2) may 
result from differences in the average 
distance of travel of large storms be- 
tween the area of formation and the 
various points of precipitation. 

If, as Adderley and Bowen suggest, 
the phenomenon is related to meteoric 
material diverted by the moon, one 
would expect to find the far side of the 
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moon much less pitted with craters 
than the near side. The argument is 
that if the moon tends to focus meteor 
streams on the earth, the earth must, 
to a much greater extent, focus meteor 
streams on the face of the moon that 
is toward us. This seems likely to be 
true; in any case, we shall have better 
evidence on the roughness of the far 
side of the moon in the near future. 

One regrets that Adderley and Bow- 
en decided not to publish their data at 
once. However, the reasons for their 
decision are clear. 

CHARLES H. SMILEY 
Ladd Observatory, Brown University, 
Providence, Rhode Island 
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Effect of 1953 Fallout in 
Troy, New York, upon Milk 
and Children's Thyroids 

The report of Ralph Lapp on the fall- 
out from Nevada testing in Troy, New 
York, on 26 April 1953 [Science 137, 
756 (7 Sept. 1962)] has led to publicity 
in newspapers and has aroused public 
concern in the Troy-Albany-Schenec- 
tady area. Lapp estimated the level of 
iodine-131 contamination in Troy and 
calculated that individuals drinking milk 
from this area could have received a 
total dose up to 30 rad. He suggests a 
thyroid survey of children in this area 
who were under 2 years of age in 1953. 

The records of the New York State 
Department of Agriculture and Markets 
for 1953 reveal that, on the average, 
cattle were first turned out to pasture 
on 12 May. While some farmers may 
put their cattle on pasture earlier than 
the average date, the variation tends to 
be small, for too early pasturing leads 
to damage to the turf if the ground is 
so soft that the hooves of the animals 
sink into it. Thus, the iodine-131 had 
17 days, or more than two half-lives to 
decay to something less than 25 pecent 
of the activity deposited on 26 April. 

Moreover, the period from 26 April 
to 12 May was exceptionally rainy that 
year, even for spring. A total of 5.36 
inches of rain fell during this period, 
in which there were four storms of 
more than 1/2 inch each. Weathering 
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may be many times more effective than 
decay in reducing the amount of fallout 
activity. Certainly the weather in that 
period was most favorable to such re- 
duction. 

The New York State Department of 
Health receives reports of cancer cases 
from physicians. A recent review of 
these records for residents of counties 
of Albany, Schenectady, and Rensselaer 
(where Troy is situated) who were un- 
der 2 years of age in 1953 revealed no 
cases of thyroid cancer. There have 
been no deaths from thyroid cancer in 
children from these areas since 1953. 
Taken together, case reports and death 
certificates identify approximately 90 
percent of the cancer cases occurring in 
New York State. A study of the files 
of a surgeon (John C. McClintock) 
who does most of the thyroidectomies 
in the Albany-Troy-Schenectady area 
revealed one thyroid carcinoma in a 
Troy child who was 20 months of age 
in April 1953. This is, as Lapp points 
out, the number to be expected in the 
population at risk. 

While a continuing surveillance of 
this age group will be maintained by 
this department, it seems most unlikely 
that an event which has resulted in no 
increase of thyroid carcinoma during 
the ensuing 9 years will lead to such 
an effect in the future. 

JAMES H. LADE 

New York State Department 
of Health, Albany 

Population Biology 

Ehrlich and Holm in their article 
'Patterns and populations" [Science 
137, 652 (1962)], finding life as a 
whole to be too complex to be con- 
veniently programmed for a computer, 
conclude that the only biological unit 
worth considering is the individual 
organism, and at one moment of its 
existence. Even so, there is some doubt 
as to whether head and tail of the 
same individual form a congruent 
whole! 

It is easier to get exact quantita- 
tive data from a dead animal than 
from a live one, so we need only take 
the final step and declare life itself to 
be a useless concept. This inability 
to nail life down, once and for all, in 
a statistical formulation is perhaps 
analogous to the problem behind the 
"uncertainty principle" in physics. 

Since human culture began it has 
been obvious to scientist and layman 
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alike that the vast majority of living 
things fall into well-defined units, for 
which the generally accepted name is 
"species." Darwin showed that these 
species have evolved and are evolving. 
It then became clear why many species 
vary to some extent from place to 
place or, as seen in the fossil record, 
from time to time. Given the condi- 
tions on this planet and the genetic 
properties of living organisms, thou- 
sands, and indeed millions, of these 
essentially discrete and genetically self- 
contained units have evolved. We may 
as well continue to call them species, 
for to deny their existence is as futile 
as it would have been for Thoreau to 
deny the existence of Walden Pond 
because he found it not exactly the 
same at all times and places. 

DEAN AMADON 

American Museum of Natural History, 
New York, New York 

Amadon's approach to problems of 
population biology emphasizes the need 
for unemotional evaluations of the 
concepts in this field. 

PAUL R. EHRLICH 

RICHARD W. HOLM 

Division of Systematic Biology, 
Stanford University, 
Stanford, California 

Overtrimmed Cover Picture 

This note may clear up some confu- 
sion which may arise from a perusal of 
the cover illustration on the 13 July 
1962 issue of Science. The drawing 
shows a portion of the follicular epithe- 
lium which surrounds a developing 
oocyte of Drosophila melanogaster. A 
corner of a follicle cell nucleus is 
shown, as are various cytoplasmic or- 
ganelles including mitochondria and 
arrays of endoplasmic reticulum (en- 
closing lipoidal droplets). To the right 
of the basement membrane of the fol- 
licle cell lies a segment of the epithelial 
sheath (characterized by its smooth 
muscle fibrils) which encloses the fol- 
licle. To the right of this lies a longi- 
tudinally sectioned trachea. The mag- 
nification is 27,000. The confusion with 
respect to the caption arises from the 
fact that only the right-hand half of a 
larger drawing was used for the cover 
illustration. 

R. C. KING 

Northwestern University, 
Evanston, Illinois 
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Yardsticks 

The editorial "Which yardsick?" 
[Science 136, 397 (1962)] deserves com- 
mendation for turning attention to the 
budgetary problems connected with 
the financing of research-particularly 
publicly supported research. It is most 
certainly correct to urge that greater 
attention be given to describing quan- 
titatively the costs of research proposals 
and the most likely benefits to be 
gained from the undertaking. 

The notion that there are benefits 
and costs of research which ought to 
be accounted for in deciding where to 
allocate research funds is the type -of 
assertion which an economist interest- 
ed in the problems of public decision- 
making can support. I am puzzled, 
however, by the rejection of certain 
economic concepts as a means of reach- 
ing the conclusion that we need to pos- 
sess information on the costs and re- 
turns of research. I wish both to ques- 
tion the arguments used against eco- 
nomic comparisons and to point out 
a variance in the implication of the 
editorial. 

In the first place, it is necessary to 
distinguish more than one level of 
budgetary choice. The highest level of 
allocation decision is between the broad 
categories of public goods and private 
goods, or-quote-between the speak- 
er's chosen field and beer or popcorn. 
It is right and proper that we should 
debate the issue of allocating our re- 
sources between these two categories, 
and I would defend any scientist who 
wishes to argue that we should review 
our expenditures for "research" on the 
one hand and consumption on the 
other. Insofar as research is a publicly 
supported activity whose benefits ac- 
crue widely over space and time with- 
out much relation between sponsor and 
beneficiary, there is a good deal of rel- 
evance to consumption-research com- 
parisons. I urge that this kind of de- 
bate be given its proper perspective, 
and that it not be implied that all dis- 
cussions of this sort related to research 
budgets are irrelevant. 

In the second place, the only good 
argument against dollar comparisons 
of alternative expenditures is that the 
benefits and costs of the alternatives 
cannot be quantified. The editorial as- 
sumes that the quantifications can be 
made, but argues that to make the en- 
suing comparisons is irrelevant. This 
position fails to recognize the universal 
attribute of the price mechanism in re- 
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ducing unlike things to the same com- 
mon denominator. The paradox that 
the price system places a lower value 
on the life-giving air we breathe than 
on hair tonic is not a cogent criticism 
of dollar-value comparisons. All that 
can be claimed for money prices is that 
they order values at the margin of 
choice. Because oxygen is in such co- 
pious supply we do value the marginal 
units at less than we value our last 
bottle of much scarcer hair tonic. But 
take some of our oxygen away and the 
price of oxygen will soon reflect its 

superior use value. (This paradox of 
value in use and value in exchange 
puzzled several generations of early 
economists.) 

At the level of budgetary decisions 
to which the editorial remarks are con-.- 
fined-that is, decisions among choices 
open to the administrative head of a 
research organization or of an action 
agency with related research activities 
-the kind of cost and return informa- 
tion to be collected has, contrary to 
the assertion, unlimited usefulness in 
comparing alternatives. To focus only 
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on "its own nature, needs, and oppor- 
tunities" in deciding on the right 
amount of money for a function can 
be highly misleading and result in a 
patently irrational system for accom- 
plishing those - things .we--- value- most 
highly. The concept of "optimal sup- 
port" for all desirable purposes ap- 
pears to mean that each purpose would 
receive the amount of support believed 
ideal by those in charge of it. If we 
are to follow what on the one hand is 
rational advice and consider "the char- 
acteristics and needs of the work to be 
done," then marginal comparisons of 
alternatives is unavoidable in all ra- 
tional allocation decisions involving 
perennially limited public funds. 

I find this schism between a concern 
for rationally gathered information and 
a rejection of the economic tools for 
making rational use of that informa- 
tion most disconcerting. I hope this 
topic will be carried further in a future 
editorial. 

ROBERT K. DAVIS 

1775 Massachusetts Avenue, NW, 
Washington, D.C. 

Book Reviewermanship 

From time to time the readers of 
Science- are treated to splendid demon- 
strations of book reviewermanship, de- 
finable as the art of discussing a book 
in such a way that the reader quickly 
forgets it in his admiration for the re- 
viewer. But earlier exercises in this 
subtle art' have been far surpassed by 
Lloyd Cabot Briggs in his masterful 
review of-well, I can't remember the 
name of the book, and I doubt if any- 
body else can who got as far as the 
sentence, "I am writing this review in 
the heart of the Sahara, under condi- 
tions which make it not entirely certain 
that I will get home alive." 

I can hardly wait for his next book 
review to find out whether he did get 
out alive. 

ERWIN KLINGSBERG 
1257 Cedar Avenue, 
Mountainside, New Jersey 

I must say. this is very flattering, al- 
though I'm not so sure that a reviewer 
can properly be recommended for mak- 
ing his readers forget the title of the 
book he is reviewing! [Kirk-Greene's 
Barth's Travels in Nigeria, Science 137, 
31 (6 July 1962).] 

L. CABOT BRIGGS 
Hancock, New Hampshire 

SCIENCE, VOL. 138 


