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C>... K.. ..... 

(but don't worry] 

...... 

Accidents will happen, -but lengthy, costly interruptions needn't". 
Beckman can deliver any electrode listed in our. catalog within 24 
hours. With an extensive sales/service organization,. only Beckman 
can offer you total pH capability based on 31 years..of pioneering 
pH technology. 

If the electrode you need isn't among the .120 different stock units 
we carry, our Custom Products Group will, make- it for you.. A 
complete electrode catalog -is -yours on request. from your local 
Beckman Representative or -by.-writing for Data File No. 14. 
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THE MODEL 257 

TELLS YOU A LOT 

ABOUT PRACTICALLY 

NOTHING 

Unique with Perkin-Elmer infrared spec- 
trophotometers is the ability to produce 
useful spectra from infinitesimal quanti- 
ties of sample. For example, the run of 
testosterone above is made on a Model 
257 with standard microanalytical acces- 
sories. 

Here's what our lab told us about it: 
"We produced a spectrum from 2 micro- 

grams of testosterone using a 1 x4 beam 
condenser and a 0.5 mm KBr disc. The im- 
portant thing to note is the relatively low 

noise level at a full-scale energy of only 
10% of normal. This low noise level is 
made possible by the variable slit program 
of the 257, which provides enough energy 
over the full spectral range to allow accu- 
rate recording with minimum loss of reso- 
lution." 

This double-grating spectrophotometer is 
an energy hoarder. A full line of Perkin- 
Elmer accessories and sample cells lets 
you take full advantage of this fact. For 
small samples, we offer a microcell and 
beam-condenser combination, and a micro- 
specular reflectance attachment. Some 
accessories are new and exclusive with 
Perkin-Elmer: a new externally-adjustable 
10-meter gas cell, a variable-space liquid 
cell, a wire-grid polarizer, an epitaxial 
measurement accessory, and a frustrated 
multiple internal reflectance accessory. 

You can get a wide variety of attachments 
for specialized work from Perkin-Elmer. 

Features offered as extra-cost options in 
other spectrophotometers are built into the 
Model 257. For example, we give you a 
time drive for kinetic studies, automatic 
reset to 4000 cm-' after each recording, 
continuous chart presentation that lets you 
make forty recordings on a single roll of 
paper, abscissa expansion, and a choice 
of ten slit programs. 

This instrument embodies qualities you'd 
hardly expect at the price, and capabil- 
ities for which you'd often pay much more. 
Write for a brochure and a description of 
the accessories that help give the Model 
257 IR spectrophotometer this exceptional 
versatility. Address: Instrument Division, 
Perkin-Elmer Corporation, 723 Main Ave- 
nue, Norwalk, Connecticut 06852. 
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From the book: An electron micrograph of a 
thin section of a marine bacterium, Nitroso- 
cystis oceanus. Extending across the central 

0 ~~~~~~~~~~~~portion of the cell are the parallel lamellae 
of the membranous organelle, which contain 
the enzymes of the electron transmitter sys- 
tem. On either side are light areas contain- 
ing strands of DNA and near the periphery 
of the cell are ribosomes, which appear as 
dark dots. Outside the plasma membrane is 
a cell wall composed of four dense layers. 
(Photograph courtesy Dr. S. W. Watson.) 

New (5th) Edition Now In Press 

By CLAUDE A. VILLEE, Ph.D.. Andelot Professor of Biological Chemnistry, Harvard University 

With nearly half a million copies in print, Villee's have been updated throughout and many new il- 
Biology is well established as a leader in its field. lustrations have been added. Dr. Villee maintains 
In the New (5th) Edition it retains its proven just the right balance between the organismic, 
teaching effectiveness while incorporating the lat- molecular,) and ecological levels; between plants 
est information on significant recent advances, and animals; between structure and function; be- 
The chapters on genetics, evolution, and cell me- tween generalization and detail. The emphasis, 
tab~olism are entirely new, as are the discussions as in previous editions, is on the comparative, 
of biosynthetic processes and the utilization and evolutionary, and biochemical aspects of biology. 
conservation of energy. The other parts of the text 

About 750 pages, with about 450 illustrations. A bout $8.00. Newv (5th) Edition ready April, 1967. 

Accompanying manual also newly revised . . also ready in April 

Schonberger: Laboratory Manual of General Biology New (2nd) Edition 

By CLINTON F. SCHONBERGER, Chairman of Biology, Sanz Bernardino Valley College, California 

This widely-used manual presents a balanced se- (2nd) Edition contains 32 experiments and 13 op- 
lection of inforiiative and interesting experiments tional projects. The arrangement parallels that of 
designed to teach biological principles with a the Villee text (above) but can readily be adapt- 
maximum of discovery by the. student and a mini- ed to any general biology text. 
mum of direction by the instructor. The YVewf 

A bout 384 pages. About $4.25. New (2nd) Edition ready April, 1967. 



HOW PURE CAN A FRACTION BE? 
(PREP-DISC ELECTROPHORESIS GIVES AN ILLUMINATING ANSWER!) 

Many researchers have seen analytical Disc Electrophoresis 
reveal heterogeneity in fractions thought to be pure, prepared 
byconventionalseparationtechniques.Now,the high-resolution 
capabilities of the Disc technique can be put to work on the 
preparative scale to eliminate this heterogeneity in samples 
of useful size. More than a hundred investigators are already 
using Prep-Disc for separations of proteins, enzymes, poly- 
nucleotides, polypeptides and hormones. Here are just a few 
of the many materials Prep-Disc is purifying: 

isolated insulin horse spleen ferritin 
granule proteins staphylococcus enzymes 

fibrinogen cytochrome 
prothrombin various plant 
other blood factors enzymes and proteins 
macroglobulins RNA 
al and a2 globulins tumor tissue proteins 
transferrin phosphorylases and dehydrases 
mycobacterum from bacterial extracts 

tuberculosis proteins beta glucuron idase 
milk proteins saliva proteins 
histones mucosal cell extracts 
ribosomal proteins polypeptides (PTH) 
glycoprotein body fluid proteins 
serum lipoprotein carbonic anhydrase 
L-asparaginase placental lactogens 
pituitary gonadotropins isocitric dehydrogenase 
LDH 5-carboxymethyl protein 
denatured collagen derivatives 

EVIDENCE: Shown here are typical examples, in the form of 
high-resolution analytical-Disc Electrophoresis patterns, of 
separated fractions taken from Prep-Disc columns. Each set 
shows starting material, plus one or more purified components 
separated from it. 

_ -,-X~~~~~~~~~~~~~~~~~~~~~g,.,., E ~~~~~~~~~~~~~~~~~~~~~~~~................ 

.. .. 
, . .....'::,,'v . .. ..'...... 

; ~. 
_ ~~~ ~~~ ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. . . . .. . ., 

Whole post- transfertin slow 
rabbit albumin alpha 
serum 

g ............ ,. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~.,a., 
...., g ... . ... 

* : :. : .: : :: : . . .. ... ... .. .. :~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ...... .... .. 

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

-mu- 

eoral Fose F reaction 1 Fraction 2 Fraction 

cell sle 

extract febumin 
4. . ....... 

_~~~~~~~~~~~~~~~..... _ ... 

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

MuoalFacterialHrs Fraction 1 Fraction 4 Fraction 6 
cell sle 

extract frii 

I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. ..... 1.1 1614~~~~~~~~~~~~~~~~~~~~~~~~~~~~..... . 

APPARATUS: The Canalco Prep-Disc equipment offers unique 
advantages over any other form of large-scale gel electro- 
phoresis apparatus. Included: 

_---_---* a fully visible, externally ad- 
justable elution slit eliminates 
clogging and optimizes wash- 
off for highest fraction con- 
centrations; 
* you can use either of two 

>x84 t C t tested gel systems for fast (1-4 
hour) cuts of both high and low 

E ~ -- - molecular weight materials, and 
* ae for fine cuts of closely-related 

materials as well; 
* interchangeable gel columns 
of three sizes allow gel prepara- 
tion outside the basic apparatus. 
You can prepare for a run while 

Prep-Disc Apparatus one is already in progress; 

* reversible electrodes (for anodic or cathodic migrating mate- 
rials) are safety-interlocked with Canalco power supplies; 
* pretested Canalco chemicals minimize or eliminate problems 
of gel shrinkage or swelling and other artifacts; 
* you get detailed procedural instructions and the full backup 
of the Disc Electrophoresis Information Center for continuing 
guidance and assistance in problem-solving. 

At ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. . ... ..... . ... ..... . 

WIDE-TRACK FLOW 
ANALYZER Canalco's 
Wide-Track flow moni- 
tors are a useful adjunct 

r _ _ C to the Prep-Disc tech- 
nique, providinga record 
of fraction elution. 

Shown here is a typical 
haptoglobin pattern. 

Write today for a detailed bulletin describing Prep-Disc! 

See it at Booths 112-115, FASEB, East Room, Conrad Hilton, 
in Chicago, April 16-20, 1967. 

CANAL INDUSTRIAL CORPORATION 
ANALCO 5635 Fisher Lane Dept. S-3 

Rockville, Maryland 20852/(301) 427-1515 

Sales Offices in- 

* BOSTON * CHICAGO * CINCINNATI * CLEVELAND * DENVER 
* HOUSTON * LOS ANGELES * MINNEAPOLIS * NEW YORK 
* OTTAWA * PHILADELPHIA V PITTSBURGH * SAN FRANCISCO 
* WASHINGTON, D.C. 
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The Leitz LABOLUX is the laboratory microscope that 
also superbly fulfills research requirements. It is the truly 
versatile microscope that can be specialized to meet the 
critical standards of experts in each field of application. 

Exacting attention has been given to the perfection of each 
individual function, despite an almost infinite variety of 
interchangeable combinations. Lens systems and mechani- 
cal components, of course, are crafted with exquisitely 
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refined precision in the Leitz tradition. Built-in Koehler 
illumination. 

If you're looking for a laboratory workhorse with the fea- 
tures of a thoroughbred, look into the LABOLUX. Com- 
plete information will be sent on request. St266 

_ _ E. LEI T, INC., 43S PARK AVENUE SOUTH, NEW YO1K. N.Y. 11es 
Distribu tors of the world-famous products of 

Ernst Leitz 6.m.b.H., Wetzlar. Germany-Ernst Leitz Canada Ltd. 
LEICA AND LEICINA CAMERAS * LEISES- PROJECTORS - MICROSOSPES 

1615 



This~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,:i new ass specrometr ha 

now spawned live incredible claims 

andV 
one irresistiblechallenge. 

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

Incredible Claim No. 1: Though this is a complete analytical 
mass spectrometer, it's only $22,425. (A major price break- 
through, and many people previously priced out of the mar- 
ket can now acquire a true analytical mass spectrometer.) 

Incredible Claim No. 2: This first-rate system (called the 
MS10c2) will do most-actually we figure about 80%-of the 
things usually done by instruments costing twice as much. 
And just as well. 

Incredible Claim No. 3: The MS10c2 can: identify organic 
compounds up to molecular weight 500; quantitatively ana- 

lyze mixtures; monitor a gas chromatograph automatically; 
monitor chemical reactions; measure isotope ratios, trace 
impurities, and appearance potentials. Among other things. 

Incredible Claim No. 4: You can learn to operate the MS1 0c2 
in 5 minutes ?3 minutes even if you've never operated a 
mass spectrometer before. You needn't be a mass spectro- 
scopist to be comfortable with it. Or to make it perform. 

Incredible Claim No. 5: This instrument is a combined effort 
of Picker and AEI: Picker, a leader in sales and service of 
analytical instrumentation; and AEI, the major manufacturer 

of mass spectrometers. And more than 500 mass spectrom- 

eters-of the family of which the MS1Oc2 is a part-have 

been sold! This is absolutely without parallel in this field. 

Incidentally, we offer many mass spectrometers priced 
from $5,290. to about $130,000. 

And Now the "Irresistible Challenge": We have a simple 

way for you to begin to check these incredible claims: at 

your request, we'll send a test sample that's been run on the 

MS1Oc2 along with the mass spectrum it produced. Run 

this sample on any other mass spectrometer. Compare the 

results. Compare the prices. And anything else. Then to 

check the rest of the claims, speak with one of our people 

and/or request the complete MS1Oc2 specifications in our 

brochure 127S. In other words, challenge us back. 

PM67.127 Picker Nuclear, 1275 Mamaroneck Avenue, White Plains, N.Y. 10605 PlC 'KA3 



For te scientist 

thikin of ll 

hs frst 
computer 

An approachable, 
personal, general 

purpose computer for $10,000. 

About 50% of the 600 or so computers we have sold to 
scientists were "first" computers. This is what we 
think that means. 

It means that a growing number of scientists want a 
computer that they can plug directly into an experi- 
ment, to collect and analyze data, while the experiment 
is still going on, and use the emerging data to vary the 
parameters of the experiment. That's the type of on- 
line, real time computer DIGITAL sells. 

It means that we have friends - who use our products 
and services and like them. A scientist looking for his 
first computer talks to other scientists. Often, we get 
the referral. 

It means that we sell computers that cover the spec- 
trum of laboratory-type investigations. A scientist can 
buy his first computer for as little as $10,000 or as much 

as $500,000 with many points in between. And he 
doesn't have to buy a bare machine. DIGITAL has the 
peripherals, the options, the modules for interfacing to 
customize a computer to be a problem solver, 

And last, so many first sales say something about 
DIGITAL's continuing commitment to the scientist. 
To be helpful. Tutorial. About computers in science 
and the people who run them. We give the scientist the 
software he needs to do science. Scientists exchange 
programs throug h an active users' society. We publish 
free books. Conduct seminars. Distribute application 
articles. Conduct courses. And that commitment is 
growing. We expect to do even more. 

If you're thinking of your first computer, 
wr.1- Le DIGITAL. We. have a free 'Small 
Comc1uter Handbook and Primer" for you. 
To start with. 

CLC::rPurrF-i% MPLFP I i C.n r 

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754. Telephone: (617) 897 8821 Ca bridge, Mass. - New Haven - Washington, D.C. - Parsippany, 
N.J. R Rochester, N.Y. - Philadelphia - Huntsville ' Pittsburgh - Chicago* Denver -Ann Arbor . Houston * Los An gles * Palo Alto ' Seattle - Carleton Place and Toronto, 
Ont. Reading, England * Paris, France * Munich and Cologne, Germany * Sydney and West Perth, Aujstralia * Modules distributed also through Allied Radio 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for 
the presentation and discussion of impor- 
tant issues related to the advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
all articles published in Science-including 
editorials, news and comment, and book 
reviews-are signed and reflect the indi- 
vidual views of the authors and not official 
points of view adopted by the AAAS or 
the institutions with which the authors are 
affiliated. 
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Marine Science and Technology 

In the past several years, Congress and the Executive Branch have 
made increasingly urgent efforts to improve federal activity in oceanog- 
raphy. This has resulted in part from prodding by academic oceanograph- 
ers and in part from recognition of the undersea threat to national 
security, the emergence of science and technology as an instrument of 
world affairs, and increased international interest in the exploitation of 
marine resources. The status of our nation's effort in this area has been 
documented recently in two valuable reports.* One of these, Oceanog- 
raphy 1966, was prepared by academic scientists. The other, Marine 
Science A flairs, was issued by President Johnson. 

The White House report was prepared by the new National Council 
on Marine Resources and Engineering Development, of which Vice 
President Humphrey is chairman and Edward Wenk, Jr., is executive 
secretary. The -council already has selected nine targets for initiative or 
increased emphasis. Two of these are "food from the sea" and "deep 
ocean technology." 

The Food from the Sea program calls for the United States to provide 
world leadership in exploiting the oceans for protein for the undernour- 
ished. The potential value of fish protein concentrate is well known. What 
is new is a proposal to help at least one underdeveloped nation master the 
necessary technology to produce its own requirements. 

The Thresher catastrophe in 1963 dramatized the fact that this nation 
had virtually no capacity to find and recover objects from depths of more 
than 120 meters. In 1966 the recovery of an unarmed nuclear weapon 
from 850 meters of water near Spain required 3 months, dozens of ships 
and aircraft, thousands of people, and millions of dollars. A new program 
has funds to start development of a small manned submersible capable 
of operating eventually at depths down to 6000 meters. Only 2 percent 
of the world's oceans are deeper. In developing vehicles to probe the 
depths, the government will have no monopoly. The Marine Science 
Affairs report lists a number of undersea research vehicles owned and 
operated by private enterprise. 

In Oceanography 1966, the scientists make an excellent presentation 
on the subjects they know best-scientific accomplishments and chal- 
lenges. The sections devoted to physical and biological oceanography are 
particularly strong. Progress in oceanography will help in attaining many 
practical goals-for instance, food from the sea. With the development of 
improved sound gear, oceanographers are acquiring the ability to assess 
directly populations of fish and other large organisms. Commercial 
fishing records and echo-sounder surveys of anchovy populations off the 
west coast of South America show that immense numbers of anchovy live 
in recently upwelled waters of the Peru Current. The fish are most 
abundant in waters in the temperature range 140 to 180C. The popula- 
tion shifts in distribution, both vertically and laterally, with the shift of 
water having this temperature range. 

Today marine science is in an especially favorable period of develop- 
ment. Support is increasing as many national goals touching on the sea 
become urgent. At the same time, new tools and new concepts are ex- 
panding the opportunities for research. Sensing this climate, some of the 
best graduate students are turning to the sea. If such trends continue, 
the next decade could belong to the oceanographers.-PHILIP H. ABELSON 

* Oceanography 1966, Nat. Acad. Sci.-Nat. Res. Council Pub. 1492 (1967); Marine Science 
Affairs-A Year of Trausition (Government Printing Office, Washington, D.C., 1967). 
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England. (Meetings Officer, Inst. of Phys- 
ics and Physical Soc., 47 Belgrave Sq., 
London, S.W. 1) 

17-19. Technical Assoc. of Pulp and 
Paper Industry, 4th annual water conf., 
Philadelphia, Pa. (Technical Secretary, 
360 Lexington Ave., New York 10017) 

17-19. Institute of Electrical and Elec- 
tronics Engineers, Jackson, Miss. (J. E. 
May, 1120 Auburn Dr., Jackson) 

17-19. Urban Transportation, 2nd 
intern. conf., Pittsburgh, Pa. (W. H. 
Shepard, P.O. Box 1291, Pittsburgh 
15230) 

17-20. American Geophysical Union, 
annual mtg., Washington, D.C. (F. R. 
Boyd, Eastern Natl. Mtg. Committee, 
AGU, 1145 19th St., NW, Washington, 
D.C. 20036) 

17-21. American Assoc., of Immunol- 
ogists, Chicago, 111. (Executive Secretary, 
Massachusetts General Hosp., Boston) 

17-21. American Inst. of Nutrition, an- 
nual mtg., Chicago, Ill. (Secretary, The 
Institute, Dept. of Foods and Nutrition, 
Michigan State Univ., East Lansing) 

17-21. American Soc. of Biological 
Chemists, Chicago, Ill. (Secretary, The 
Society, c/o Harvard Univ., 12 Oxford 
St., Cambridge, Mass.) 

17-21. Central Service Management, 
American Hospital Assoc., Miami Beach, 
Fla. (E. J. Lanigan, Conv. and Mtg. Bu- 
reau, 840 N. Lake Shore Dr., Chicago, 
Ill. 60611) 

17-21. Use of Isotopes and Radiation 
in Plant Pathology Studies, Intern. Atom- 
ic Energy Agency and Food and Agricul- 
ture Organization, symp., Vienna, Austria. 
(J. H. Kane, Chief, Conf. Branch, Div. of 
Technical Information, Atomic Energy 
Commission, Washington, D.C. 20545) 

18-2. International Hydrographic Bu- 
reau, intern. conf., Monte Carlo, Monaco. 
(Contre-Amiral Charles Pierre, Quai des 
Etats Unis, Monte Carlo, Monaco) 

18-19. Applications Related Phenomena 
in Titanium Alloys, American Soc. for 
Testing Materials, symp., Los Angeles, 
Calif. (The Society, 1916 Race St., Phila- 
delphia, Pa. 19103) 

18-20. Computer Conf., Atlantic City, 
N.J. (American Federation of Information 
Processing Societies, 211 E. 43 St., New 
York 10017) 

/18-20. Space Instrumentation for In- 
dustry, southeastern instrument conf., 
Cocoa Beach, Fla. (A. L. Keith, 1127 S. 
Patrick Dr., Satellite Beach, Fla. 32935) 

18-21. National Council of Teachers of 
Mathematics, 45th annual, Las Vegas, 
Nev. (J. D. Gates, NCTM, 1201 16th St., 
NW, Washington, D.C. 20036) 

19. Intensity of Casual Relationships in 
Schizophrenia: Living in Imagination, As- 
soc. for the Advancement of Psycho- 
analysis, New York, N.Y. (The As- 
sociation, 329 E. 62 St., New York 
10021) 

19. Oral Cancer Symp., 5th, St. Francis 
Hospital, Poughkeepsie, N.Y. (M. A. En- 
gelman, 1 E. Academy St., Wappingers 
Falls, N.Y.) 

19-20. 1967 Electronics and Instrumen- 
tation Conf. and Exhibit, Cincinnati, Ohio. 
(G-. McVey, Procter & Gamble Co., Ivory- 
dale Technical Center, Cincinnati 45227) 

19-21. Extended Care Facilities ini Gen- 
eral Hospitals, American Hospital Assoc., 
Miami Beach, Fla. (E. J. Lanigan, Cony. 
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