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This is what ou u esearch resin 

This is what it does for amino acid analysis 

-', %..J I 

You can't really appreciate how good this new Beckman Custom Research Resin is just 
by looking at it. About all you can tell is that the particles are spherical like other 
beaded resins, and that there is a significant absence of fingernails, fractures, and fines. 

However, as soon as you run an amino acid analysis with the new Beckman resin 

you'll realize what a major advance it is. First, back pressures are so low that you can 

greatly increase flow rates and shorten analysis times (we're currently running 
protein hydrolyzates in 4 hours, and there's no end in sight). Second, the resolution 
is exceptional (a point we have always stressed with our 120B Analyzer, and with 
our procedures). Third, you can use smaller samples. 

What's our secret? We start with the raw materials, carefully control the polymerization, 
and form these perfect spheres-all under research conditions. Thus, we can make 
the chemical composition, the cross linkage, and the sizes of the 

spheres just the way we want-lot after reproducible lot. And . 
our resin is immediately available, as many bottles as you wish. 

A breakthrough? You'll think it is when you see this new resin 

perform. It comes as standard equipment on every new Model 
120B Amino Acid Analyzer. For descriptions of the 120B 
and Custom Research Resin, ask for Data File 120-5. 

INSTRUMENTS, INC. 

SPINCO DIVISION 

PALO ALTO, CALIFORNIA * 94303 

International Subsidiaries: Geneva, Switzerland; Munich, Germany; Glenrothes, Scotland; Paris, France; Tokyo, Japan; Capetown, South Africa. 



Three plrified blood proteins froma Na 

Albumin (Bovine) Fraction V 
Sterile 30%(Serolo?ical Use) 

Sterile isotonic powder (amber) 
purified electrophoretically. 
Serologically standardized for 
Rh procedures. NaCI 700- 
lO1000mgm % pH 6.9-7.1. 

USES: 1. Rh antibody titra- 
tions. 2. Protein source in cross 

matching tests. 3. Diluent for many sero- 
logical reagents. 

PRICE SCHEDULE: 
50 cc bottle ........$11.40 
6 x 50 cc bottle ....... 9.69 
12x50ccbottle . ..... 9.12 
1000 cc bottle ....... 99.50 
12 x 1000 cc bottle . ..... 95.00 
Reference: Diamond and Denton, Jour. Lab. Clin. 
Med. 30, 821, (1945). 

Albumin, Bovine Crystalline 
White powder form purity 
100 % by electrophoresis. Less 
than 4% moisture. Less than 
0.5% ash. Less than 0.05% 
carbohydrates. Readily soluble 
at iso-electric point. 

W- , USES: 1. Antigen for immuno- 
logical studies. 2. Bacteriological media. 
3. Protein standard. 4. Viscosity of pro- 
teins. 5. Finding organic Ions. 6. Finding 
chloride Ions and moving boundary pro- 
cedure. 7. Nutrient in tissue culture work. 
8. Reagent in cancer studies, chloroquinone 
reaction work. 

PRICE SCHEDULE: 
100 grams . . ..... gram $3.25 
10 grams . ...... gram 3.50 
1 gram . .......gram 3.75 
Reference: Cohn et. al., J.A.C.S, 60, 1753, (1947). 
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Albumin Fraction V Powder 

(for Microbiological Use) 
Purity: Not less than 95% 
albumin of total protein con- 
tent. Less than 6% moisture. 
Less than 0.5% ash. pH (1% 
solution) 7.0. 

USES: 1. For increasing vis- 
cosity and protein content of 

Media. 2. Culture Media. 3. Diluent in Rh 
typing. 4. Separation of Leucocytes. 

PRICE SCHEDULE: 
5 kilo fibre drum . ..... gram $.25 
1000 gram bottle ..... gram .32 
100 gram bottle .. gram .37 
50 gram bottle ...... gram .38 
10 gram bottle ...... gram .39 
Reference: Cohn et.al.,J.A.C.S, 68, 459, (1946). 

THE LITERATURE REFERENCES SHOULD NOT BE INTER- 
PRETED AS EITHER AN ENDORSEMENT OR DISAPPROV- 
AL OFTHE BIOCHEMICAL BY THE CITED INVESTIGATOR. 

PHONE COLLECT, 216-662-0212. 
NUTRITIONAL BIOCHEMICALS CORP. 
GUARANTEES SHIPMENT ON ANY OF 
OUR MORE THAN 3,000 RESEARCH 
BIOCHEMICALS WITHIN 60 MINUTES 
OF YOUR CALL. ONE DAY DELIVERY 
ANYWHERE IN CONTINENTAL U. S.A. 
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NUTRITIONAL 
BIOCHEMICALS 
CORPORATION u 
21010 Miles Avenue * Cleveland, Ohio 44128 

I Send for our free May 1964 catalog con- I 
I taining more than 3,000 items. Fill out 
* coupon and mail today for your copy. I 
; Name _U . 
* Organization 5 
11 Address _____________ 

City . State_ 
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These aberrant forms of deer erythro- 
P9WW1i;;im.P Ebert Jame A cytes, which produce no deleterious 

0sr ...............effect, are morphologically similar to 
the peculiar shapes seen in human 
sickle cell anemia. Whereas both the 
oxygen tension and pH must be low 
for sickling to occur in humans, high 
oxygen tension and pH induce sick- 
ling in deer (about X 1800). See 
page 1237. 
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Recent AAAS Symposium Volumes 
#75. Mechanisms of Hard Tissue Destruction. 

1963. 776 pages. 430 illustrations. 
One color plate. 
Edited by: Reidar F. Sognnaes. 
Symposium by 49 outstanding co-authors on 
destruction of mineralized structures by or- 
ganisms and by physical and chemical agents, 
ranging from rock boring to bone resorption 
and tooth decay. 

Price: $13.00. AAAS Member's Cash Price: $11.00. 

#74. Aridity and Man. 
The Challenge of the Arid Lands in the United 
States. 
1963. 604 pages. 98 illustrations. 
Edited by: Carle Hodge and Peter C. Duisberg. 
Experience of the United States with its arid 
zones as reported to the first UNESCO Confer- 
ence on Arid Lands in Latin America. 

Price: $12.00. AAAS Member's Cash Price: $10.00. 

#73. Land and Water Use. 
With special reference to the Mountain and 
Plains Regions. 
1963. 364 pages. 8 illustrations. 
Edited by: Wynne Thorne. 
Problems associated with the increasing com- 
petitive demands for use of publicly owned 
lands. Uses by livestock and timber processors 
versus recreation, wildlife, and water produc- 
tion. Adjustments in public land use in relation 
to uses of adjacent or intermingled privately 
owned lands. These and other problems are 
explored by recognized leaders in the field. 

Price: $8.00. AAAS Member's Cash Price: $7.00. 

#72. Spermatozoan Motility. 
1962. 322 pages. 113 illustrations. 
Edited by: David W. Bishop. 
For the first time the details of sperm motility 
are here presented in monograph form. A 
wealth of previously unpublished data. A 
valuable source of reference for the student 
and investigator, as well as for the practitioner 
of applied reproductive biology. 

Price: $7.50. AAAS Member's Cash Price: $6.50. 

#71. Great Lakes Basin. 
1962. 320 pages. 92 illustrations. 
Edited by: Howard J. Pincus. 
The reader will find here material on pure and 
applied science, accounts of new research and 
reviews of material published elsewhere, histori- 
cal and social studies, and pleas for action 
and planning. 

-D :. tt ,7 C n A A A C X A t_ 7 ? ,,,'w 7 n -_ d,f :At rlice: '/.-u. /AAAit viemers Casn rrice: o.3U. 

#70. Fundamentals of Keratinization. 
1962. 202 pages. 136 illustrations. 
Edited by: E. 0. Butcher and R. F. Sognnaes. 
The fields of anatomy, dentistry, dermatology, 
medicine, pathology, and zoology are repre- 
sented in this volume. 

Price: $6.50. AAAS Member's Cash Price: $5.75. 

#69. Biophysics of Physiological and Pharmacological 
Actions. 

1961. 612 pages. 212 illustrations. 
Edited by: Abraham M. Shanes. 
A bird's-eye view of a number of principles 
now considered important. Useful for teaching, 
as well as for research purposes. 

Price: $13.50. AAAS Member's Cash Price: $11.75. 

#68. Sciences in Communist China. 
1961. 884 pages. 23 illustrations. 
Edited by: Sidney H. Gould. 
". . . strongly recommended to all who are 
in search of facts and source material on the 
sciences in China."-Science, 22 September 
1961 

Price: $14.00. AAAS Member's Cash Price: $12.00. 

#67. Oceanography. 
1961. 2nd printing, 1962. 665 pages. 146 
illustrations. 
Edited by: Mary Sears. 
"I know of no other volume that so well de- 
fines oceanography, its purpose, opportunities 
and requirements."-Science, 9 June 1961 

Price: $14.75. AAAS Member's Cash Price: $12.50. 

#66. Germ Plasma Resources. 
1961. 394 pages. 59 illustrations. 
Edited by: Ralph E. Hodgson. 
"This book will be of interest to nonplant and 
animal breeders, for the rather general treat- 
ment of various topics . . . allows for rapid 
perusal."-Bulletin of the Entomological So- 
ciety of America, September 1961 

Price: $9.75. AAAS Member's Cash Price: $8.50. 

#65. Aging . . . Some Social and Biological Aspects. 
1960. 436 pages. 65 illustrations. 
Edited by: Nathan W. Shock. 
"The 26 contributors include many of the most 
respected names in American gerontology, and 
the chapters cover a wealth of material."- 
Journal of Gerontology 

Price: $8.50. AAAS Member's Cash Price: $7.50. 

British Agents: Bailey Bros. & Swinfen, Ltd., Warner House, 48 Upper Thames Street, London, E.C.4 

Clip out this Form. Fill in and Mail Today 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _m _ m 

American Association for the Advancement of Science 
Circle Volumes 1515 Massachusetts Avenue, NW 
You Wish To Washington, D.C. 20005 I 
Order . . . Please send the symposium volumes circled on this form, to: I 

75 74 73 N am e ................................................ . . . . . . . . . . Name.I 
72 71 70 

A ddress ........................................................................ I 69 68 67 I 
|I66 65 | City ................................... State ............. Zip Code ............ 
66 65 

Please check: 
$ (............. 

( 

) I am a member of AAAS, and enclose payment for the volumes indicated at member 
Payment prices. ( ) $. . .... enclosed. 
Enclosed ( ) I am not a member of AAAS. ( ) Please bill me. 

( ) Please send Membership Application Form. 
! _ 
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BIOSPAl. 

Bi*oespan (bi'd-span), adj. [Gr. <bios, life + G. spanne, to 
extend] 1. denoting the extended capability and broad 
range of nuclear counting systems that cover every radio- 
isotope research application in the life sciences; i.e., 
Nuclear-Chicago's new Biospan Systems which offer a 
powerful and flexible array of tools for each assignment. 
2. describing application-oriented nuclear counting equip- 
ment which is designed, manufactured, tested, and mar- 
keted as complete systems best able to perform definite 
tasks; specif., Nuclear-Chicago Biospan Systems for radio- 
chromatography, automatic planchet counting, and auto- 
matic gamma counting. 3. referring to Nuclear-Chicago's 
genuine responsiveness to the diverse and ever-changing 
needs of the biological investi- 
gator; as in, "Biospan Systems i 
fill your needs today and cani 
grow to meet changes in your g1 1 

work and budget." 4. symbol- 
izing Nuclear-Chicago's con- 
tinuing corporate policy off t_u 
enlarging instrument capabil- BIOSPAN PLANCHET COUNTING SYSTEM 

ities through product and marketing research sharply 
focused on the scientist's present and future areas of in- 
terest.-See also: VERSATILE, RELIABLE, ACCURATE, ADAPT- 

ABLE, USER-ORIENTED.-Syn. NUCLEAR-CHICAGO. NUC -4230 

NUCLEAR-CHICAGO 
A DIVISION OF NUCLEAR-CHICAGO CORPORATION, 349 EAST HOWARD AVENUE, DES PLAINES, ILLINOIS 60018, TELEPHONE: 312 827-4453 
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One of a series briefly describing GM's research in depth 

The Curious Crystallography of Fatigue 

Ever bend a paper clip back and forth till it breaks? 
That's metal fatigue, a problem important to 
those who work with materials and one just beginning 
to be understood at the atomic level. Unfortunately, 
there is still no generally accepted explanation as to why 
repeated loading on a part leads to the formation 
of fatigue cracks and eventual failure. 

By stressing copper single crystals in cyclic torsion, 
physicists at the General Motors Research 
Laboratories are acquiring information that may help 
fill this gap. For instance, they have been able to 
relate fissure development to crystal orientation-and 
the type of surface deformation to the amplitude 
of cyclic strain. 

In developing a theory of fatigue, they have found 
that a fundamental distinction must be made between 
cycling at high and low strain amplitudes. In the 
hardening range of the fatigue curve (high amplitude), 
the crystal fractures in an irregular manner. In the 
true fatigue range (low amplitude), the fracture follows 
roughly the crystal's slip planes. 

This basic research may eventually make it possible to 
predict the fatigue properties of an alloy from a 
knowledge of its microstructure. It's another example of 
the "research in depth" approach used by General 
Motors scientists and engineers to make things better. 

General Motors Research Laboratories 
Warren, Michigan 

B j | l : ' \Hardening Rang 

B 
True Fatigue Range 

Cycles to Failure 

Note differences in two fractured single 
crystals of copper-identically oriented 
but fatigued at different amplitudes. 



DOING RESEARCH? 
Intensive research requires the Leitz Ortholux? 
when investigation is difficult and problems 
varied. Functional design is the basis of the built- 
in flexibility that permits the Ortholux to aid the 
creative scientist. 
The Ortholux is used in the major chemical, med- 
ical, and industrial research centers of the world. 
Every modern microscope technique is possible 
with the Ortholux, including: incident light, trans- 

1180 

mitted light (or both combined), bright-field, dark- 
field, polarized light, fluorescence, phase contrast, 
hot stage microscopy, TV microscopy, photo- 
micrography, and others. 
A special booklet showing specific microscope 
combinations for these techniques is available. 
Request publication #51.2-D40. 54264 

E. LEITZ. INC., 468 PARK AVENUE SOUTHI, NEW YORK, N.V. 10016 
D is t r i b u t r s o f t h e o r I d - f a m o u s p r o d u c t s f 
E nt Lttz G. r b. H.,Wet zIr,,Geanty-Ers t Leit z Ct a n a d Lt d . 

LEICA AND LEICINA CAMERAS ? LENSES ? PROJECTORS - MICROSCOPES 
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Predoctoral and Postdoctoral Fellowships 
The present mechanisms of federal support of research have 

functioned well in many respects. The system, however, has weak- 
nesses, and one of the most serious of these is related to the support 
of predoctoral and postdoctoral fellows. Today a large proportion 
of these fellows receive their stipends in connection with grants given 
by federal agencies for specific objectives. Individuals paid with 
such funds are under moral obligation to perform work relevant to 
the grant. This tends to stifle initiative on the part of the fellows 
and gives the principal investigators an extremely effective weapon 
in converting their underlings into intellectual serfs. 

The predoctoral and immediate postdoctoral years are crucial in 
the lives of scientists, who are particularly plastic at this period, for 
they are undergoing metamorphosis. Heretofore they have been 
absorbers of knowledge. To become scientists they must become 
creators of knowledge. A drastic change in viewpoint and the de- 
velopment of a new set of value judgments are necessary. If students 
are to become scientists they must become sturdily independent. 
They must be heirs of Galileo, not followers of Aristotle. 

The graduate student needs broad guidance in the selection of 
suitable research goals. But he also needs maneuvering room, an 
opportunity to test his own mind and to develop intuitive judgments. 
He needs to be able to make mistakes for which he will suffer. He 
should have his share of triumphs, perhaps small, but nevertheless 
his own. The present grants system serves to thwart desirable pat- 
terns of growth. Too often the graduate student finds himself a 
member of a large "team" whose detailed goals are set by the 
principal investigator. 

Even under favorable circumstances, the new Ph.D. rarely has 
completed the transformation to intellectual maturity. He very much 
needs experience as a fully responsible, self-directing, self-disciplined 
adult. He must be able to choose his own research goals and to 
formulate the questions. Given this freedom, if he has potential 
it will be quickly demonstrated. 

When a person obtains his Ph.D. degree he has limited alternatives 
if he wishes to continue research in academic life. A seemingly at- 
tractive course is to accept a postdoctoral fellowship from one of the 
entrepreneurs of science. These empire-builders succeed in corralling 
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This new Packard Model 7508 Dual Gas Chromatograph 
offers the research or control laboratory new and higher 
standards of operating flexibility, detection sensitivity, and 
programming flexibility. Housed in a slim and elegant con- 
sole, the system modules and companion dual column oven 
are designed for utmost operator convenience. Modular 
design of system components permits selection of a com- 
plete gas chromatograph to meet your requirements. 
FIVE DUAL PLUG-IN DETECTION SYSTEMS-argon ionization, 
flame ionization, thermal conductivity, electron capture, or d.c. 
discharge may be quickly interchanged in the thermally isolated 
detector oven. 

PROPORTIONAL TEMPERATURE CONTROL module with solid 
state, phase sensitive heater control provides extreme tempera- 
ture stability and excellent reproducibility in column and de- 
tector ovens. Separate meters indicate voltage being applied to 
column and detector heaters. Separately controlled inlet and 
outlet heaters for instantaneous sample vaporization and preven- 
tion of condensation at exit ports. Six-point system temperature 
measurement monitored with thermocouple pyrometer employing 
cold-junction compensation. 
ELECTRONIC DIGITAL TEMPERATURE PROGRAMMER module pro- 
vides programmed temperature operation from ambient to 300?C. 
Linear programming in 0.1? steps from 0.1? to 10?/minute is pro- 
vided. Isothermal or programmed operation may be selected as 

required. When a run is completed, cooling water is automatically 
circulated through oven wall to return oven temperature to am- 
bient in less than 10 minutes. 

DUAL, FULLY TRANSISTORIZED ELECTROMETERS have 14 highly 
stable operating ranges from 3 x 10-6 to I x 10-12 amperes full 
scale, indicated on large dual range panel meters. Recorder out- 
puts of 10 mv, 1 mv, and 1 ma are available. Electrometers are in- 
dependently replaceable. 

HIGH VOLTAGE POWER SUPPLY module incorporates two sepa- 
rately controlled solid state circuits providing up to 2250 volts in 
25 volt increments. Power switch provides warmup position 
without energizing high voltage circuits. 

DUAL RECORDERS-Two 6" strip charts record individual sample 
components as they are eluted from their respective columns. 
Dual charts also permit simultaneous recording of mass and 
radioisotopes from a single sample utilizing a mass detector and 
a Packard Tri-Carb? Flow Detector System. 

DUAL COLUMN OVEN accepts 2 coiled glass or metal columns. 
Any of five plug-in detectors may be used. High mass design 
provides extremely stable isothermal operation. Columns and 
detector assemblies lift out of ovens for changing or making 
connections outside heated oven area. 

Your Packard Sales Engineer will gladly provide complete details 
and performance criteria. Write for Bulletins and specifications. 

- PACKARD INSTRUMENT COMPANYI INC. 

Pc.Ikard 
|^?.,.?^B.,.^I |BOX 428 * LA GRANGE. ILLINOIS * AREA CODE 312 * 485-6330 
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15 minutes to copy it on a board? 

Or 90 seconds to make 
it a permanent slide? 

Why take the time to do it by hand 
(every time you need it) when you can 
make slides right from the original so 
easily? A Polaroid Land Camera and 
Polaroid Land transparency film are all 
you need. 

Just aim the camera at your source 
material and click the shutter. Pull a 

tab, count and peel a transparency 
from the back of the camera. Mount in 
a snap-together frame and you're ready 
to flash a big sharp transparency on 
the screen. Elapsed time: about 90 
seconds. You only have to do it once, 
and there's no chalk dust either. 

There are two Polaroid Land trans- 

parency films. This one, especially 
suited for line work, develops in 10 
seconds. The other, for continuous tone 
slides, develops in 2 minutes. Both 
films work in the same camera and the 
same mounts. For more information, 
write Polaroid Corporation, Technical 
Sales Dept., Cambridge 39, Mass. 

Polaroid Land Transparency Film 
"POLAROID"? 



irk of Analytical Filter Paper quality 

S&S quantitative filter paper grades are consistently as close to ash free 
as modern paper technology can produce. Ash content for S&S acid 
washed papers is below 0.007%. In addition, filter speed, particle reten- 
tion, physical and chemical characteristics are outstandingly uniform- 
circle to circle, box to box, for each individual grade. 

It should cost more for this care to help you eliminate the variable factors 
in your analyses. But it doesn't, because of the efficiency gained through 
many years of experience and paper processing know-how. As a result 
your purchasing agent pays no price premium for all of the extra S&S ad- 
vantages that go to work for you safeguarding the accuracy of your analysis. 

Ford Motor Company has been kind enough to permit the use of the 

pictures shown here, taken in their Dearborn metallurgical laboratories. 
Ford's vital concern for quality is underscored by their description of 
these pictures. 

"Quantitative chemical analyses are vital to the development of experi- 
mental alloys at Ford Motor Company's Engineering and Research Staff. 
Wet chemical procedures provide metallurgists with highly accurate 

analyses of a broad array of materials involved in both basic and applied 
research programs." 
"Gravimetric methods are preferred for many determinations because of 
their superior accuracy. A fast, reliable paper which completely separates 
precipitate from filtrate is required." 

"Low-ash filter papers such as those in the S&S No. 589 Ribbon series 

provide a high degree of analytical accuracy." 

S&S "ASH FREE" QUANTITATIVE FILTER PAPERS 

:':, ,;. JR / (Ha,l.^d') Very Dense. High Wet- 
Strength. Lint-Free. Suited for pressure filtration and 
the separation of finely divided precipitates from 
corrosive solutions. Used extensively in chromato- 
graphic analyses. 

;S ,. !;-igi Dense, highly retentive paper suitable 
for the most exacting gravimetric analysis. 

i&' :cuS~o ' !~,~I }3l~ Hiibeor Dense. Very Retentive. For 
filtration of finely divided crystalline materials such 
as barium sulphate and calcium oxalate. 

'/il N0. 589 Red lN,bbeai Dense. High Wet-Strength. 
For very fine precipitates. Recommended for use with 
materials which tend to pass into colloidal dispersion 
during filtration and washing. 

t;i: <:. ' -91 W :,.ty liiibbe Medium Speed and Reten- 
tion. Grade most frequently used for quantitative 
gravimetric analysis. Suitable for all precipitates 
which do not require a very retentive paper. 

S&6 Ne 58a9 Geeia wllh?bb?s Rapid, Thick. Highly ab- 
sorbent. Provides increased retention without loss of 
filter speed. 
5&5 Noe 589 Bl'ahS JibbI-, i Rapid, Soft, Loose Texture. 
For rapid filtration of coarse and gelatinous ppts. 
Standard grade in metallurgical laboratories where 
speed of filtration and extremely low ash content of 
the paper are essential. 

5&S: e N S9'TLi (ii--ar c'dIenfd) Extra Rapid, Thin. High 
Wet-Strength. For filtration of individual metallic 
hydroxides such as iron and aluminum hydroxides, 
etc. Particularly useful in filtration of bulky gelatinous 
precipitates from sodium hydroxides media. 

S&S m'Iaiir!"isk; . Ibnad.J liie of high quality analytical 
filter papers, filtration specialties, chromatographic 
materials, including TLC powders and membrane fil- 
ters. For free technical literature just mail the coupon. 

hallmr 



V I 

DATA-NO OBLIGATION-TEAR OUT COUPON AND MAIL 

higes tyspecify 
SXS A tica lFilte Papers-: 

-.know by the company they keep 
ad) the companies., ~ they serve 

:l avaiabe royurfaoriite 
laorat-ory su I pl ouse.- W = ,;Sa,;\I- lll li,-,0.f'S- f 

I 

*.../ 



CORNING? Laboratory Hot Plates 
are different from what you are used 
to. For one thing, they are faster. 
Top plate reaches maximum temper- 
ature (950? F.) in only 7 minutes- 
two to three times faster than metal 
hot plates we tested. Cools down two 
to three times faster, too. (One up!) 

Then there's our PYROCERAM? brand 
top (7"x5") -same material that goes 
into freeze-and-broil CORNINGWARE?. 
Not likely to corrode, much less rust. 
So spill some acids. Who cares? No 
corrosion of the plate-no contami- 
nation of your samples. (Two up!) 

On-off light is non-cycling; 
stays 'on" as long as 
unit is on. (Three up!) 

Not likely to be forgotten is the 
infinite control you get between LO 
and 2 and 3 and 4 and 5 and 6 and 
HI. Turn either way, too. HI to LO 
or LO to HI. (4!) 

Three-prong plug is standard. Two- 
prong adapter available if you want 
one. (Not exclusive, so we don't score 
anything.) 

Legs are nylon. 
Smooth. No scratches. 
Silent. No screeches. 
Inert. Corrosion-re- 
sistant. (5 up!) 

Aluminum clamp allows the hot plate 
to be suspended from a ring stand or 
to function as a ring stand. Clamp 
and all, unit weighs 3 /' pounds. 
Leave screw-on clamp off if you like. 
(6 up!) 

Notice overhung roof. No spillage 
into internals. No shorts or scary 
sizzles or smokes. Unit is compact, 
easy to store. Brightens up your lab. 
(7 up!) 
120 volts. 600 watts. 950? F. You 
can afford it: $24.95 plus 12 bits for 
the clamp. (8 up! We win?) 
At your lab supplier's now. Or write 
us at Corning, N. Y. 

CORNING 
CORNING GLASS WORKS 

new! 



PHOTOMICROGRAPHY 

PHOTOMICROGRAPHY 

The new Honeywell Model 52A Stro- 
bonar Electronic Flash Unit is a ver- 
satile and economical light source for 
all types of photomicrography, black 
and white or color. 

Concentric with the electronic flash 
tube is an incandescent light with 
which the unit is positioned for cor- 
rect light reflection. Users report in- 
tensity of flash is excellent even at 
maximum magnification. Absence of 
heat protects specimens from physical 
change and warping. 

A universal bracket fits the unit for 
many assignments in both laboratory 
and field. The 52A can be flashed by 
any camera synchronized for elec- 
tronic flash. Specify: Model 52A Stro- 
bonar Electronic Flash; 10OV-AC, 90 
Watts; 16 ft. cord; 3 lbs.; 8" x 4" x 5". 

For illustrated folder on the 52A Strobonar 
Electronic Flash, please write: David 
Moore, Mail Station 209, Honeywell, 
Denver, Colorado 80210. 

Honeywell 
PHOTOGRAPHIC PRODUCTS 
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Tucson, Ariz. (H. F. Judkins, 32 Ridge- 
way Circle, White Plains, N.Y.) 

22-24. Medicinal Chemistry, 9th natl. 
symp., Minneapolis, Minn. (A. T. Win- 
stead, American Chemical Soc., 1155 16th 
St., NW, Washington, D.C. 20006) 

22-24. Association for Research in 
Ophthalmology, San Francisco, Calif. (H. 
Kaufman, c/o Hillis Miller Health Center, 
Gainesville, Fla.) 

22-24. Photosensitization in Solids, in- 
tern. conf., Chicago, Ill. (L. Grossweiner, 
Dept. of Physics, Illinois Inst. of Tech- 
nology, Chicago) 

22-24. American Assoc. of Physical 
Anthropologists, 33rd annual, Mexico 
City, Mexico. (T. D. Stewart, The Asso- 
ciation, U.S. Natl. Museum, Washington, 
D.C.) 

22-24. Polymers, 2nd biennial symp., 
American Chemical Soc., Durham, N.C. 
(H. N. Friedlander, Chemstrand Research 
Center, Inc., Box 731, Durham) 

22-25. Agricultural Pesticides Technical 
Soc., Fredericton, N.B., Canada. (W. H. 
Minshall, University Substation P.O., 
London, Ont., Canada) 

22-25. American Soc. of Pharmacog- 
nosy, annual, Pittsburgh, Pa. (R. Blomster, 
Univ. of Pittsburgh School of Pharmacy, 
Pittsburgh 15213) 

22-26. American Soc. for Engineering 
Education, Orono, Maine. (W. L. Collins, 
Univ. of Illinois, Urbana) 

22-26. Nobel Prize Winners, 14th meet- 
ing, Lindau im Bodensee, Germany. (H. 
F. Kinderlen, Standing Working Commit- 
tee for the Nobel Prize Winners, Postfach 
11, 899 Lindau im Bodensee) 

22-26. Association of Official Seed 
Analysts, Rochester, N.Y. (E. W. Sunder- 
meyer, 329 U.S. Court House, Kansas 
City 6, Mo.) 

22-27. AAAS Pacific Division, 45th 
meeting, Vancouver, B.C., Canada. (R. C. 
Miller, California Acad. of Sciences, San 
Francisco) 

22-27. International Organization for 
Pure and Applied Physics, 2nd general 
assembly, Paris, France. (J. Tonnelot, 
Laboratoire de Biologic Physico-Chimi- 
que, Orsay, Seine-et-Oise, France) 

23. National Assoc. of Science Writers, 
San Francisco, Calif. (M. D. Spencer, 
Buffalo Evening News, Buffalo, N.Y.) 

23-25. Precision Electromagnetic Mea- 
surements, conf., Boulder, Colo. (National 
Bureau of Standards, Boulder Labs., 
Boulder) 

23-26. American Home Economics 
Assoc., 55th annual, Detroit, Mich. 
(AHEA, 1600 20th St., NW, Washington, 
D.C.) 

24-25. Computers and Data Processing, 
11lth annual, symp., Estes Park, Colo. (W. 
H. Eichelberger, Denver Research Inst., 
Univ. of Denver, Denver, Colo. 80210) 

24-26. Joint Automatic Control Conf., 
Stanford, Calif. (L. Zadeh, Univ. of Cali- 
fornia, Berkeley) 

24-28. American Assoc. of Bioanalysts, 
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H. Eichelberger, Denver Research Inst., 
Univ. of Denver, Denver, Colo. 80210) 

24-26. Joint Automatic Control Conf., 
Stanford, Calif. (L. Zadeh, Univ. of Cali- 
fornia, Berkeley) 

24-28. American Assoc. of Bioanalysts, 
annual, Las Vegas, Nev. (W. N. Reich, 
AAB, P.O. Box 607, Walnut Creek, Calif.) 

24-1. Air Pollution, European conf., 
Strasbourg, Austria. (A. Stern, Div. of Air 
Pollution, U.S. Public Health Service, 
Washington, D.C. 20201) 

25-26. Fundamental Phenomena in Hy- 
personic Flow, intern. symp., Buffalo, N.Y. 

annual, Las Vegas, Nev. (W. N. Reich, 
AAB, P.O. Box 607, Walnut Creek, Calif.) 

24-1. Air Pollution, European conf., 
Strasbourg, Austria. (A. Stern, Div. of Air 
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personic Flow, intern. symp., Buffalo, N.Y. 

(H. S. Tolley, Cornell Aeronautical Lab- 
oratory, P.O. Box 235, Buffalo 14221) 

25-27. American Physical Soc., Denver, 
Colo. (R. G. Sachs, Sterling Hall, Univ. 
of Wisconsin, Madison 53706) 

25-28. Rockets and Space Flight, 13th 
symp., Darmstadt, Germany. (A. F. Staats, 
Hermann-Oberth-Gesellschaft, Fritz-Bein- 
dorff-Allee 9, Hanover, Germany) 

28-4. American Library Assoc., St. 
Louis, Mo. (D. H. Clift, 50. E. Huron 
St., Chicago, Ill.) 

29-30. Vacuum Metallurgy, conf., New 
York, N.Y. (M. A. Cocca, General Elec- 
tric Laboratory, P.O. Box 1088, Schenec- 
tady, N.Y.) 

29-1. American Soc. of Heating, Re- 
frigerating, and Air-Conditioning Engi- 
neers, 71st annual, Cleveland, Ohio. 
(ASHRAE, 345 E. 47 St., New York, N.Y.) 

29-1. Effects of Radiation on the He- 
reditary Fitness of Mammalian Popula- 
tions, symp., Bar Harbor, Maine. (T. H. 
Roderick, Jackson Laboratory, Bar Har- 
bor) 

29-2. American Inst. of Aeronautics 
and Astronautics, 1st annual, Washington, 
D.C. (AIAA, 500 Fifth Ave., New York, 
N.Y. 10036) 

29-2. American Dermatological Assoc., 
Honolulu, Hawaii. (W. M. Sams, 303 
Ingraham Bldg., Miami 32, Fla.) 

30-5. Society for Social Responsibility 
in Science, Fellowship Farm, Pa. (W. C. 
Davidson, Dept. of Physics, Haverford 
College, Haverford, Pa.) 

July 

1-4. National Soc. of Professional En- 
gineers, annual, Asheville, N.C. (K. E. 
Trombley, NSPE, 2029 K St., NW, Wash- 
ington, D.C.) 

1-4. British Tuberculosis Assoc., St. 
Andrews, Scotland. (BTA, 59 Portland 
Place, London, W. 1, England) 

2-3. Spectrochemical Analysis, limits 
of detection, conf., Exeter, England, Insti- 
tute of Physics and the Physical Society, 
47 Belgrave Sq., London, S.W.1, England) 

2-4. Scandinavian, Dental Congr., Hel- 
sinki, Finland. (N. Anderson, Bergmansg. 
11 D, Helsinki) 

2-5. Northwest Proctologic Soc., Banff, 
Canada. (F. C. Swartzlander, Greyhound 
Bldg., Calgary, Canada) 

2-8. Nuclear Physics, intern. congr., 
Paris, France. (The Congress, B.P. No. 14, 
Orsay, Seine-et-Oise, France) 

5-10. American Physical Therapy As- 
soc., annual conf., Denver, Colo. (H. J. 
Hislop, 1790 Broadway, New York, N.Y.) 

6-8. Electron-Beam Processes for Micro- 
electronics, symp., Malvern, Worcester, 
England. (Information Officer, Royal 
Radar Establishment, St. Andrews Rd., 
Malvern) 

6-9. Learning and Associated Phenom- 
ena in Invertebrates, Cambridge, Eng- 
land. (D. Davenport, Dept. of Biological 
Sciences, Univ. of California, Santa Bar- 
bara) 
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2-4. Scandinavian, Dental Congr., Hel- 
sinki, Finland. (N. Anderson, Bergmansg. 
11 D, Helsinki) 

2-5. Northwest Proctologic Soc., Banff, 
Canada. (F. C. Swartzlander, Greyhound 
Bldg., Calgary, Canada) 

2-8. Nuclear Physics, intern. congr., 
Paris, France. (The Congress, B.P. No. 14, 
Orsay, Seine-et-Oise, France) 

5-10. American Physical Therapy As- 
soc., annual conf., Denver, Colo. (H. J. 
Hislop, 1790 Broadway, New York, N.Y.) 

6-8. Electron-Beam Processes for Micro- 
electronics, symp., Malvern, Worcester, 
England. (Information Officer, Royal 
Radar Establishment, St. Andrews Rd., 
Malvern) 

6-9. Learning and Associated Phenom- 
ena in Invertebrates, Cambridge, Eng- 
land. (D. Davenport, Dept. of Biological 
Sciences, Univ. of California, Santa Bar- 
bara) 

6-9. Signal Processing in Radar and 
Sonar Directional Systems, Birmingham, 
England. (British Institution of Radio En- 
gineers, 9 Bedford Sq., London, W.C. 1) 

6-10. Magnetic Recording, intern conf., 
London, England. (Secretariat, the Con- 
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ference, c/o Inst. of Electrical Engineers, 
Savoy PI., London, W.C.2) 

6-10. Theoretical and Applied Mathe- 
matical Programming, intern. symp., Lon- 
don, England. (M. Kinnaird, Operational 
Research Soc., 64 Cannon St., London, 
E.C.4) 

6-10. Physics of Non-crystalline Solids, 
intern congr. Delft, Netherlands, (J. A. 
Prins, Lab. Technische Natuurkunde T.H. 
Delft) 

6-11. Magnetohydrodynamic Electrical 
Power Production, Paris France. (Euro- 
pean Nuclear Energy Agency, 38 Blvd. 
Suchet, Paris 16c) 

6-12. Sanitary Engineering, 9th inter- 
American congr., Bogota, Colombia. (J. 
A. Jove, Inter-American Assoc. of Sani- 
tary Engineering, Centro Simon Bolivar, 
Edificio Sur, 6? piso, Caracas, Venezuela) 

7-10. American Dental Soc. of Europe, 
annual, Brighton, England. (A. E. F. Stur- 
ridge, 35 Harley St., London, W. 1, 
England) 

7-11. European Orthodontic Soc., 40th 
congr., Athens, Greece. (H. N. Harala- 
bakis, Akadimias St. 31, Athens 135) 

8-10. Sulfur Allotropes, Univ. of Cali- 
fornia, Berkeley. (B. Meyer, Latimer Hall, 
Univ. of California, Berkeley) 

8-11. International Soc. of Gastroenter- 
ology, 6th intern. congr., Medellin, Colom- 
bia. (J. L. A. Roth, 419 S. 19 St., Phila- 
delphia, Pa.) 

8-16. Entomology, 12th intern. congr., 
London, England. (P. Freeman, British 
Museum of Natural History, Cromwell 
Rd., London, S.W.7) 

10-11. Rocky Mountain Cancer Conf., 
Denver, Colo. (N. P. Isbell, 1809 E. 18 
Ave., Denver 80218) 

10-15. Pleistocene Geomorphology, 
symp., Exeter, England. (T. H. Elkins, 
Royal Geographical Soc., Kensington 
Gore, London, S.W.7) 

12-15. Solid Propulsion, NASA meeting, 
Philadelphia, Pa. (W. H. Hunter, Office 
of Program Development, Washington, 
D.C. 10025) 

12-16. Gastroenterology, 9th Pan 
American congr., Bogota, Colombia. (C. 
A. Estape, Soriano 877, Montevideo, Uru- 
guay) 

13-15. Problems of Capillary Perme- 
ability in Health and Disease, Univ. of 
Michigan 1964 summer symp., Ann Arbor, 
Mich. (M. M. Dewey, Dept. of Anatomy, 
Univ. of Michigan, Ann Arbor) 

13-15. Data Processing and Acquisition 
in Biology and Medicine, conf., Rochester, 
N.Y. (K. Enslein, 42 East Ave., Rochester 
14604) 

13-17. Canadian Teachers' Federation, 
Lac Beauport, P.Q., Canada. (G. Nason, 
444 MacLaren St., Ottawa, Ont., Canada) 

13-17. Chemistry of Carbohydrates, 
intern. symp., Miinster, Germany. (F. 
Micheel, Organisch-Chemisches Institut, 
Universitat, Hindengurgplatz 55, Miinster) 

13-17. International Assoc. for Child 
Psychiatry and Allied Professions, London, 
England. (F. H. Stone, Royal Hospital 
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Don't rely on gravity... set the dial and pump it 
accurately 

The Beckman Solution Metering Pump delivers small amounts of almost any liquid more 
easily and precisely than ever before. This tiny pump is ideal for drug infusion studies, 
reaction rate studies, organic synthetic research, pilot plant operations, and similar applica- 
tions in lab or plant. 
It's never been so easy. Attach the hoses, adjust the flow, and plug in the power cord. 
That's all. 
And so precise too. The pre-calibrated Duodial? gives you 4-2% accuracy, with repeatability 
to better than ?+0.5% of rated capacity-and it's readable to thousandths of milliliters per 
minute. Mechanically actuated valves insure leak-free performance. You can select from four 
ranges to fit your requirements-0-2, 0-5, 0-10, or 0-20 ml/min. All are resistant to highly 
corrosive solutions. Cleaning is quick and easy, too. Let your Beckman Sales Engineer tell 
you more about this compact solution to your metering problems. Or return the coupon today. 
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Announcements 
1- l. 

Announcements 
1- l. 

The AAAS invites newspaper and 
magazine science writers to enter the 
1964 AAAS-Westinghouse science writ- 
ing awards competition. Two $1000 
awards will be presented, one for mag- 
azine writing, the other for newspaper 
articles, on the natural sciences and 
their engineering and technological ap- 
plications, exclusive of medicine. En- 
tries must have appeared in a U.S. pub- 
lication between 1 October 1963 and 
30 September 1964; articles from trade 
or professional journals are not eligi- 
ble. Magazine nominations may consist 
of a single story or a series; newspaper 
entries may be a single story, a series, 
or a group of three unrelated articles, 
editorials, or columns. Each competitor 
may submit up to three separate en- 
tries, and nominations may be made 
by persons other than the author. All 
entries must be received by 10 Octo- 
ber. Additional information on the 
competition is available from E. G. 
Sherburne, Jr., AAAS, 1515 Massa- 
chusetts Ave., NW, Washington, D,C. 
20005. 

The AAAS-Westinghouse awards are 
provided by the Westinghouse Electric 
Corporation through a grant from the 
Westinghouse Educational Foundation. 

Scientists in the News 

The 1964 R. D. Conrad award was 
presented recently to Herbert Fried- 
man, superintendent of the Naval Re- 
search Laboratory's atmosphere and 
astrophysics division and chief scientist 
at the E. 0. Hulburt Center for Space 
Research. He was cited for "outstand- 
ing technical and scientific achievement 
in research and development for the 
United States Navy." 

Raymond U. Lemieux, professor of 
organic chemistry at the University of 
Alberta, has been chosen to receive the 
Chemical Institute of Canada medal, 
the organization's highest award. 

Jack B. Bresler, associate professor 
of biology at Boston College, has been 
appointed director of research develop- 
ment at the university, as of 1 Au- 
gust. 
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Natural History Museum. 
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The National Science Foundation has 
appointed Henry W. Riecken associate 
director for scientific personnel and 
education, succeeding Bowen C. Dees, 
who recently became associate director 
for planning. Riecken had been division 
director for NSF's division of social 
sciences. 

The National Science Foundation has 
appointed Henry W. Riecken associate 
director for scientific personnel and 
education, succeeding Bowen C. Dees, 
who recently became associate director 
for planning. Riecken had been division 
director for NSF's division of social 
sciences. 

Recent Deaths 

Henry W. Cave, 76; former chief 
of the first surgical division at Roose- 
velt Hospital, New York, and former 
clinical professor of surgery at the Col- 
lege of Physicians 'and Surgeons, Co- 
lumbia; 20 May. 

James Franck, 81; professor emeri- 
tus of chemistry at the University of 
Chicago; winner, with Gustav Hertz, 
of the 1925 Nobel Prize in physics for 
the discovery of the laws governing 
the impact between electrons and 
atoms; 21 May. 

Louis Alan Hazeltine, 77; former 
chairman of the physics department at 
Stevens Institute of Technology; 24 
May. 

Clarence E. Libby, 71; retired pro- 
fessor of pulp and paper technology at 
the North Carolina State College fores- 
try school, Raleigh; 26 May. 

William MacCarty, 83; professor 
emeritus of pathology at the Mayo 
Foundation graduate school, University 
of Minnesota; 17 May. 

Frank Neumann, 72; retired seis- 
mologist at the University of Washing- 
ton, Seattle; 22 May. 

Leo Szilard, 66, a nuclear physicist 
instrumental in research on nuclear 
fission which led to the development of 
the atomic bomb, died in La Jolla, 
California 30 May. Following World 
War II he was actively involved in 
matters of arms control and disarma- 
ment and in promoting the peaceful 
uses of nuclear power. He helped or- 
ganize the Emergency Committee of 
Atomic Scientists. Dr. Szilard, professor 
of biophysics at the University of 
Chicago, since 1946, was appointed 
recently as a research associate at the 
Salk Institute for Biological Studies, 
La Jolla. He and Eugene Wigner 
shared the 1959 Atoms for Peace 
award for their part in the develop- 
ment of nuclear reactors. 

Norman Treves, 70; associate pro- 
fessor emeritus of clinical surgery at 
Cornell Medical College and recently 
retired clinician in breast surgery at 
Sloan-Kettering Institute for Cancer 
Research; 17 May. 
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