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We want to be useful 
and even interesting 

The difference between electrons 512 colors 
and light It seems possible to detect and identify substances at a distance by a 
Many a working biologist knows more than highly specialized kind of color photography, amounting to abridged we ever knew about how to make a good spectrophotometry. The film would have separate, relatively narrow transmission electron micrograph. response bands controlling the three (or more?) dye layers in the end An elementary photography course teaches product. For other purposes it would hardly be worth its price. No 

about the classic density-log ex- orders accepted. Not yet anyway. If ever. 
posure curve, where the slope "Very slightly different colors, the distinction of which is possible 
of the linear portion is a meas- only when two of them occupy large, sharply contiguous areas, can 
ure of contrast and is controlled convey information the importance of which may far transcend the 

I-ce  by the degree of development, information-theory measure of its quantity." 
Later one learns that for exposure by elec- So writes David L. MacAdam, a Kodak man whose surname was trons instead of long ago draped by the world's psychophysicists around the unit of light, the working . "least distinguishable difference" in color perception. He is of the curve changes to ,, opinion that "for the same visual conditions under which there can be this shape. With  sixteen distinctly different grays, 512 equally distinct colors (including this shape, for those grays) can be produced in a color photograph" LO rI-ECTRQ?4 FSLJE more contrast one 

simply gives more exposure, with due regard The problem of accessibility 
for the danger of frying the biostructures A hundred nations now main- 
under study. With more exposure comes less tam national parks. The idea 

 graininess. But this is not the graininess they 
were talking about in the elementary photog- originated in, of all places, the 
raphy course. It is quantum mottle. To create U.S.A. To commemorate the 
a given density takes a lot fewer 50-ky elec- centennial of the first national 
trons than photons of sunshine. Paint the park, we have made six films 
picture with more electrons and you see less and presented them to the Na- 
random fluctuation. tional Park Service, which is 

Another difference: delighted to have them shown on TV. Perhaps you have 
caught one or soon will. 

Our regular business is to 
make film. It is our customers 
who make films. In the case 

Lk5HT I-EGTROIqs of these six films, exception is 
justified on the grounds of The electrons have to slow down from in- stimulating travel, which in 

elastic collisions be- 
fore they can have turn and by tradition stimulates picture-taking. But there lurks a prob- much photographic .1 lem. Lack of park patronage is not the problem. Use of the parks concentrates in July and August, the '4i of the year effect. lf the emul- when schoolkids get vacation to help with the farming, even if the sion is too thin for family has not actually farmed for four or five generations. Very little the kilovoltage, it will of our beautiful footage was shot during those months. We were act photographically slow because they are allowed in during the other S/ of the year, and so are you. If your own zipping right on through. Hence this principle: obligations permit, and if you are willing to miss the opportunity to 

I- A  photograph masses of other people's kids licking ice cream cones, you may find other acceptable camera fodder. 
s VOLTs Did you know that the Yel- 'U 

U) A>EU lowstone elk spend all summer ThlcKNss 

in the generally inaccessible KODAK Electron Image Plates differ from high country and that wild the old Projector Slide Plates by a thicker geese stay all winter near the emulsion. A beneficial side effect yields more famous hydrothermals that uniform sensitivity from center to edge. No make that old park the world's apologies, however, are offered for the old most generally accessible dem- Projector Slide Plates, even though they were onstration of super-speed indistinguishable from the still older Lantern geology? 
Slide Plates, renamed some years after it be- 
came customary to refer to a magic lantern as 
a projector. They captured some important 
information about the machinery of life dur- 
ing the earlier, lower-kilovoltage days of EM. 

The information package "Kodak Products for ' Electron Microscopy," from Dept. 412-L, 
Kodak, Rochester, N. Y. 14650, may prove help- 
jul with operating suggestions. it tells about 
film, too.  Imagery for purposes new and old 
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Some things are changing for the better. 
Many people know us as an instrument 
manufac furor: we make more than 2,000 
products for measurement, test and 
analysis. Others know us as a computer 
company: more than 10,000 own our 
programmable calculators and com- 
puters. We prefer to think that our 
business is to serve measurement, 
analysis and computation needs... .. ' """' 'K 

in science, industry, medicine and 
education. That is the rationale behind 
every new instrument, computer or 
system that we tell you about in these 
ads. This month: 

Powerful new programmable 
calculator converses in 
simple algebraic language. 

Hardly a month goes by that doesn't signal the It tells you what to do next (in the program mode): 
introduction of a new calculator with more power, more ______________________________________________ 

memory, more output flexibility. But are things really ______________________________________________ 
changing for the better when the improvements so 
complicate the use of a calculator that one must Then you enter the values on the keyboard (for 
practically become a computer programmer before he A, B and C in this example) and press a key to execute. 
can harness its power? The calculator immediately displays and prints the 

This is precisely where HP's new Model 20 makes solution to ten significant digits, along with' its English 
its most significant contribution. It is easier to use, label if you desire: 
by far, than any other calculator. Its language is the 
most simple: algebra, the kind you learned in high --___________ 

school. Not only does it 'understand' algebra, it also If you make a mistake, the Model 20 tells you so 
'speaks' it, using the same numbers, letters and and identifies precisely what the error is... lets 
symbols that you do. you correct it without redoing the entire line, let alone 

You enter an equation just as you write it on the entire program.., and automatically adjusts 
paper including implied multiplication and nested program storage to occupy the least possible memory. 
parentheses. The Model 20 displays your entry for In addition to its conversational ability, the Model 
verification the same way you wrote it. For example: 20 changes things for the better not only through more 
_____________________________________________ power and more memory but through a hardworking 

____ _____ line of Series 9800 Peripherals: X-Y Plotter, Typewriter 
and Card Reader, to name a few. Model 20 costs $5,475. 



instrumentation quality tape 
recording at a bargain price. 

Most scientists would use portable instrumentation tape 
recorders for analog recording if only they performed 
as well as the big expensive laboratory machines. 
Unfortunately, their small size usually meant reduced 
performance. 

Then came the HP 3960. Truly portable in size 
(50 pounds) and low in price ($4,270 for a fully-equipped 
four-channel instrument), the 3960 actually 
outperforms most laboratory machines costing five 
times more. 

If this sounds too good to be true, listen to some 
of the 3960's capabilities. At 15/16 ips, its FM 
signal-to-noise ratio of better than 200:1 lets you 
play back signals that would be buried in noise 
(ECG's for example) on many lab machines as well 
as on any other portable. 

The 3960 lets you mix and interchange four FM 
direct record/reproduce channels at will. You have 
a choice of three electrically-switched speeds, for 
a time-base expansion of 16:1 or 10:1 ... without signal 
degradation. Tape drive is bidirectional so that you 
don't have to rewind either to continue recording or 
to play back. 

Built-in facilities let you calibrate the 3960's FM 
electronics without external equipment. And an 
integral peak-reading meter lets you optimize record 
level without using a scope. Options include a 5 to 
30 foot loop adaptor, an interrupting voice channel, and 
an inverter for 12 or 28 VDC . . . all integrally mounted. 

This man is obviously not in bed. Yet 
the ECG telemetry system he is wearing 
enables nurses at a central monitoring station 
to keep close watch on his heart action. 

Freedom with protection 
for the post-coronary patient. 

Once the coronary patient is released from the 
intensive care unit, his recovery can often be aided 
by freedom to move about and mild exercse... 
provided his ECG can be continuously monitored. 

With the new HP EGG Telemetry System, the 
post-coronary patient can be ambulatory. Wherever 
he goes, his heart action is transmitted to a receiver 
at the nursing station where it can be continuously 
observed. The transmitter is small enough to be 
carried comfortably in a bathrobe pocket, has a 
strong enough signal to reach the nursing station 
from 200 feet even through several masonry walls, 
and is rugged enough to operate reliably even 
if dropped. Write for Application Note 89, a tape recording 

At the nursing station, the patient's ECG handbook useful to scientists int'erested in tape 
signal is monitored by a receiver that operates recording techniques for vibration and test analysis, 

I automatically, never requires research and clinical medicine, acoustics, 
tuning and accepts only oceanography and other environmentally difficult 

valid signals, minimizing research projects. 
artifacts from patient For complete information, write Hewlett-Packard, 

- motion. An automatic 1507 Page Mill Road, Palo Alto, California 94304. In 
warning light alerts the Europe: 1217 Meyrin-Geneva, Switzerland; Japan: YHP, 
nurse of such moper- 1-59-1, Yoyogi, Shibuya-Ku, Tokyo, 151. 
ative conditions as: 

0021? patient out of range, dislodged electrode, low battery 
power. It is completely compatible with HP patient 
monitoring systems. Because it doesn't require new 
wiring, the ECG Telemetry System is easily introduced PACKARD HEWLETT 
into existing facilities. Price is $1,800 for each patient 
unit. Write for our new illustrated brochure. 



Related compounds 

L-Methionine [methyl-141C1 NEC-165H S-Adenosyl-L-methionine [methyl-14C] NEC-363 
40-55mCi/mmole $20/50Ci $75/250Ci 40-6OmCi/mmole $40/i OpCi $1 50/50sCi 

$275/i mCi Sulfuric acid (pH-2-3):ethanol 9:1 in combi-vial 
Ethanol:water 7:3 in combi-vial. in dry ice. 

L-Methionine [methyl-3H] NET-061H S-Adenosyl-L-methionine [methyl-3H1 NET-I 55 
3-5Ci/mmole $22/250nCi $45/i mCi $11 5/5mCi 2-5Ci/mmole $38/50cCi $78/250p.Ci $195/i mCi 
Ethanol:water 7:3 in combi-vial. Sulfuric acid (pH -2-3) :ethanol 9:1 in combi-vial 

L-Methionine ['4C(U)I NEC-425 in dry ice. 
>200mCi/mmole $1 05/50p.Ci $490/ 25OpCi S-Adenosyl-L-methionine [carboxyl-14C] NEC-604 
Ethanol :water 1:1 in combi-vial. 5-i OmCi/mmole $45/10Ci $175/50Ci 

DL-Methionine [carboxyl-'4C] NEC-466 Sulfuric acid (pH-2-3):ethanol 9:1 in combi-vial 
2-lOmCi/mmole $23/SO/ACi $90/250nCi in dry ice. 

$335/i mCi 3'-Phosphoadenosine-5'-phosphosulfate, 
Crystalline solid in screw-cap bottle. tetrasodium salt [35S] NEG-OlO 

DL-Methionine [2-'4C] NEC-426 0.5-4.OCi/mmole $100/i 00sCi $1 80/250Ci 
2-1 OmCi/mmole $50/50sCi $230/250Ci $500/i mCi 
Crystalline solid in screw-cap bottle. Ethanol :water 1:1 in combi-vial in dry ice. 

Routinely available from stock. 

* New England Nuclear 
575 Albany Street, Boston, Mass. 02118 
Customer Service (call collect) 617-482-9595 

Canada: NEN Canada Ltd., Dorval, Quebec. Tel: (514) 636-4971 
Europe: NEN Chemicals GmbH, D6072 Drejeichenhain, Siemenstrasso 1, Germany. Tel: Langen (06103) 8353 



Conversations With Outstanding Scientists 

S 

Speaking of Science 

S 

The American Association for the Advancement of Science is pleased to announce a new educational resource for libraries and 
teachers of science. This provocative audiotape series should also be of interest to the general public and to scientists who want to 
remain up-to-date on advances being made in other fields of science. 

The first offering in this continuing series features 12 informal conversations with more than 20 of America's leading scientists. 
These well-known men and women of science discuss The Mars Probe, Evolution and the Descent of Man, Advances in the Physical 
Sciences, Advances in Astronomy, Peace, and seven other timely and important subjects. 

The 12 recordings are on six cassettes (one complete 30-minute conversation on each side) for playback on standard machines. They 
are packaged in a compact binder that will fit easily into a bookshelf. 

The conversations are narrated by Mr. Edward Edelson, science writer for the New York Daily News, and Mr. Mitchell Krauss of 
WNET-TV in New York. 

You are invited to purchase this new AAAS educational service at the low price of $39.95-AAAS member's price $34.95. 

1. DISCOVERING MARS 5. HEALTH CARE AND DELIVERY 9. TECHNOLOGY TODAY 
Dr. Carl Sagan Dr. Walter I. Lear, Dr. Paul Friedman, Dr. Jack E. Goldman, Dr. J. Herbert Hollomon 

(with Edward Edelsoa) Dr. H. Jack Geiger (with Edward Edelson) 

2. EVOLUTION AND THE DESCENT OF MAN (with Edward Edeisna) 
Dr. Theodosius Dobzhansky, Dr. Ernst Mayr, 6. ADVANCES IN THE PHYSICAL AND LIFE SCIENCES 10. THE FINITE EARTH 

Dr. Elwin Simons Dr. Mark Kac, Dr. Charles Price Dr. Athelstan Spilhaus, Dr. Arthur Kantrowitz, 
(with Edward Edeisna) Dr. Charles P. Leblond Dr. Daniel J. Fennell, Mr. Herman Kahn 

3. ADVANCES IN THE BEHAVIORAL SCIENCES (with Mitchell Krauss aad Edward Edalson) (with Edward Edelson) 
Dr. Eric Lenneberg, Dr. Ward H. Goodenough, 7. ADVANCES IN THE OCEAN SCIENCES 11. ADVANCES IN ASTRONOMY 

Dr. Lionel Tiger Mr. E. W. Seabrook Hull, Dr. John L. McHugh Dr. Herbert Gursky 
(with Edward Edelsan) (with Edward Edeissa) (with Mitchell Krauss and Edward Edelson) 

4. WHAT IS NEEDED FOR PEACE? 8, PUBLIC UNDERSTANDING OF SCIENCE 
Dr. Chadwick F. Alger, Dr. Richard A. Falk, Dr. Margaret Mead, Mr. Peter Hackes, 12. NOISE AND MUSIC 

Dr. George W. Rathjens Dr. Paul B. Sears Mr. F. Richard Moore, Mr. Paul 8. Ostergaard 
(with Mitchell Krauss and Edward Edelson) (with Edward Edelson) (with Edward Edelson) 

Money order or check payable to AAAS-No cash. Allow 3 to 4 weeks for delivery. 

Name 

Street 

City State Zip 

AIC Send to A A AMERICAN ASSOCIATION fer the ADVANCEMENT OF SCIENCE lDept.FI 1515 Massachusetts Avenue, N.W. Washington, D. C. 20005 
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ORINOWX I 
The introduction of the Leitz , as was he orig at Ortholux in Yes, we are somewhat sorry to 
Orthofux.35.years ago sla.rted a. 1937, was clearly indicate.d. In see the original Ortholux go, but the 
revolution in microscope design trib.te to its predecessor,we are re.putation.it bulltan.dthe tre.nds it 
Leitz scie.ntists working in close ca.ling our new microscope the set are being reflected and 
rapport with every discipline of.the Qrtholux II magnified in the "new generation"' 
scientific corn.munity dev.elopeda.The clean-c.ut mode.m lines.Ortholux ll,an instrum.ent beyo.nd 
microscope.so app.reciablyihead  new serle of Plan Apochrcmatic comparis6n. 

its time that new standards wer& objectives, ne.w,m ore powerful Pleasewrite for our detailed. 
setforthe entire industry. Standards.light sources, a nosepiece that keeps brochure describing this truly 
often copied but never matched conveniently out of thc way, a in.odern micr&scop&1'K'K' . 1 

Ortholux microscopes helped mechanal perfect Ion of optim.urn 
open exciting new areas of smoothness, an adaptability to a 
scientific inquiry. Areas that grew fu.assortm.ent.of modern 
incomplexity and sophistication. 

proportions that a accessories'created for specific such new needs, all separateAhis microscope 
strument, as revolutionary in 1972 from any competition. Rockle 
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AMERICAN ASSOCIATION FOR 
TIlE ADVANCEMENT OF SCIENCE 

5cience serves its readers as a forum for the Behind the  Message 
presentation and discussion of important issues 
related to the advancement of science, including Reactions to President Nixon's 16 March message to Congress on 
the presentation of minority or conflicting points 
of view, rather than by publishing only material science and technology have ranged from damnation to high praise, 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including with several intermediate critics complaining that it fell far short of 
editorials, news and comment, and book reviews the advance billing of the New Technology Opportunities Program or 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by that it added little to what had already been said in the 1973 budget 
the AAAS or the institutions with which the authors 
are affiliated, or the State of the Union message. Generally, the critics have treated 

the special message (or the special message and related statements from 
Editorial Board the White House) as an isolated event. 

1972 
ALFRED BROWN FRANK PRESS It is a mistake to consider the 16 March message by itself, for that 
JAMES F. CROW FRANK W. PUTNAM message constitutes presidential affirmation of some proposals for 
ThOMAS KUHN WALTER 0. ROaERTs change in science policy that have been brewing for several years. The 
ELLIOTT W. MoNTRoLL 

1973 President's concern for innovation and some of his proposals for en- 
H. S. GUTOW5KY GARDNER LINOZEY couraging innovation parallel closely recommendations contained in 
ARTHUR D. HASLER RAYMOND H. THOMPSON Technological innovation: its Environment and Management, the 1967 
RUDOLF KOMPFNER EDWARD 0. WILsoN 
DANIEL B. KOSHLAND, JR. report of an external advisory committee to the Secretary of Commerce. 

Or again, the President called for "a new partnership in science and 
EdItorial Staff 

Editor technology-one which brings together the federal government, private 
PHILIP H. ABELSON enterprise, state and local governments, and our universities and re- 

Publisher Business Manager search centers in a coordinated, cooperative effort to serve the national 
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The ideal 

We must teach our 
children not only what 
to see but how to see. 

tj 

artial herbert bayer (1934) 

Our world is changing faster than ever open we must teach our children not 

before while many of our educational only what to learn but how to learn, 

The real premises remair static mired in the past how to see, how to analyze. 
Too often we try to educate by But the past no longer has enough of Only then will they be able to recog- 
preach ing orthodoxies. But the answers In the years ahead nize and cope with problems which 
orthodox solutions are no longer problems will arise for which there are our generation cannot even foresee. 
enough no precedents To keep the future AtlantiCRiChfieldCompany 4 
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artist: jasper lohna 


