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We want to be useful 
and even interesting 

Illegitimacy kept him from a notary's career Designs by Drexhage 
For two years in Italy, a film about Leonardo da Vinci has At Kodak we are no longer discovering laser dyes. Now we 
been in production. A substantial work, it explores in great design them. Some people design hooked rugs. Karl Drex- 
depth a life, relentlessly objective of mind and inner-directed hage designs laser dyes. 
at the same time, lived at a point in cultural history before A dye laser is a beautiful light source because not only is 
the walls grew up that separate art, science, and engineering, it strong and coherent but also tunable. A good dye laser 
It goes on CBS at 9 p.m. on August 13. Whether you con- needs a good laser dye. Many kinds of dyes have been tried. 
sider photography an art, or part and parcel of science, or a We even tried quinine water. One brand sort of worked, and 
branch of engineering technique, Kodak hopes Leonardo will another sort of didn't. 
make five Sunday nights exciting for you. A good laser dye does not lose excitation by electron trans- 

fer to or from the molecule. Even that favorite, rhodamine 
6G, gets quenched in nonpolar solvents, where the dye salt is 
poorly dissociated. C104 and BF4 are better than halides as 

The woods are full of what? anions. Rhodamine 6G perchlorate keeps its 95% fluores- 
Trees. cence quantum yield in 20 very different solvents, reports 

good laser dye does not lose excitation by conversion to fr   :yq  our Drexhage. 
.. 4 internal vibrations, which is why he makes himself wire mod- 

els to suggest where steric hindrances could be designed in. 
They cut down mobility within the chromophore. The elec- 

' fr> tron cloud of a single hydrogen 
atom can freeze a chemically 
convenient but physically ob- 
jectionable substituent rigidly 
perpendicular to the plane of 
the actual chromophore. 
Against losses due to mobility 
of dialkylamino end-groups, sol- 
vents of high dipole moment 
give localized microrigidity. 
Another solvent strategem is 
the use of deuterated alcohol. 
As the deuterons change places 
with certain hydrogen atoms on the dye molecule, quantum 
yield gets better. 

These men of the Forest Service are going out in their vehicle A good laser dye molecule resists flipping an electron to 
"XR-2" to x-ray the trees. enter the condition known as triplet state, where it drops out 

They are of the opinion that x-raying the trees in the woods of laser action. Drexhage has found a rule that predicts how 
makes sense. Also city shade trees. circulating electrons in the molecular structure affect the 

Forty-two years ago the Rochester city forester and a man probability of loss to the triplet state. One of his current 
at the Kodak Research Laboratories brought up the idea in favorites for low triplet yield is the phenoxazine class of dyes. 
American Forests. It did not catch on. With that fundamental advantage, he feels phenoxazines are 

Now there is a different feeling about trees. Cutting trees well worth design efforts to suppress the mechanisms of in- 
down just to make sure they are sound no longer seems more ternal conversion. He is rather pleased with 2,7-bis-(diethyl- 
sensible than spending money to x-ray them. amino) phenoxazine perchlorate in o-dichlorobenzene. Flash- 

Furthermore, it costs less than back in 1930. We now offer lamp-pumped, it lases at 740 nm with a threshold energy 
sensitized paper for x-rays and a little machine for processing comparable to the visible-range performance of rhodamine 
it. No plumbing required. Also, 100-ky x-ray sources have 6G in ethanol. 
become compact enough to shove easily up a tree. Drexhage is not optimistic about efficient dye lasing out- 

The men in the picture have taken our course in Rochester side the 0.3-1 .5tm range. The limits seem to be set by molec- 
on non-destructive testing by x-ray. They have also done a ular vibration at the long end and absorption by the excited 
lot to correlate the appearance of the radiographs with forest singlet states at the other end. 
pests and pathogens. The project is being carried out by the Drexhage looks to the future. He would be making a mistake 
USDA Forest Service Laboratory, P.O. Box to get tied down by little things like synthesis yield 
365, Delaware, Ohio 43015. and shelf life that concern the people who make 

Non-sentimental note: a big tree can have and market EASTMAN Organic Chemicals and put 
its dollar value increased by x-ray proof of its out "Dyes for Liquid Lasers," which consists of a 
internal structure and of freedom from treach- . few sheets packed with data and references far 
erous metal that somebody might have buried readers who are judged by what they accomplish with laser dyes in the present. Request Kodak Pub- in it about the time that Roentgen discovered lication 11-169 from Dept. 412-L, Kodak, Roches- 
x-rays. Patient and optimistic ter, N.Y. 14650, an equal-opportunity employer. 
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Once you've seen the PDP-U/45,you'II 
scale computers 

Take a good close look at the new hardware. Memory expansion to 248K pose registers. Stack and double-address 
11/45 and you'll start expecting medium bytes. Complete memory management operations. 
scale computers to have features like hardware for dynamic relocation and And you'll be looking for speeds like 
64 bit multi accumulator floating point protection. Dual ported memories. Three 300 nanosecond instruction execution. 

protected processor environments for 
multi-programming. 16 general-pur- 



never be able to look at medium 

the same way. 
Three hundred nanosecond solid state and console terminal. Before quantity Write for the literature. Digital 
memories Fast floating point (Single discounts. Equipment Corporation, Maynard Mass 
precision 2 word multiply in 6 micro- That's what you'll go lookingfor. But 01754 (617) 897-5111. European 
seconds. Double precision 64 bit multi- you won't find it. headquarters: 81, route del Aire 1126 
ply in 9 microseconds) Except in the PDP-11/45. Geneva 26 Tel: 4279 50. 

And you'll expect to get it all for 
around $19 500 Complete with 8K core EEDmD 



Some things are changing for the better. 
Many people know us as an instrument 
manufacturer: we make more than 2,000 
products tor 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... ... .... 

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: 

The HP-35 Shirt Pocket Calculator lets 'N 
you make complex calculations like this 4 

one approximately five times faster 
than with your slide rule.., with 10 .,... 

place accuracy.., and without a 
single scratch note! .  

N +[3lo-2](,o7.sI)+[s7%,o-31(lo2.l8) 

pH'LOG (31(102 +7 01) 
* Chemists will recognize this as a 

calculation of the pH of a buffer solution )  
for the mixture of Na2 HPO4 @0.03 MI/. 

and Na H5 P04 @8.7x 10-' M/,t.  

The new HP- 35 Pocket Computer: 
a boon for scientists, 
engineers, or almost anyone. 

and automatically brings them back when they are 
When you first hear about it, it sounds like an electronic required for further calculations. The calculator also 
slide rule, the kind that's been available only in science has a fifth register that lets you store any number and 
fiction. Although it's only 3 by 6 inches and weighs 9 recall it to the working register at the touch of a key 
ounces, with rechargeable battery, it computes tran The power of our little wonder is Illustrated in the 
scendental functions with a single keystroke in less than calculation shown above. The HP-35 solves this problem 
a second. It calculates positive and negative numbers in in about 60 seconds and displays the answer to 10 
floating point or scientific notation, automatically keeps significant digits, without a single scratch note 
track of the decimal throughout its 200-decade range and The new HP-35 Pocket Calculator contains the 
displays answers that are accurate to the 10th significant equivalent of 30,000 transistors in specially designed 
digit. MOS/LSI circuits. Yet it costs just $395 (domestic US 

And when you use it, you soon realize that it is more price only). You may have to wait a while because demand 
like a computer than a super slide rule. The secret is has been so great. But if your people need this kind of 
its 4-register operational stack. Solidly based on computer computation power, it's worth the wait Just use the 
theory, it holds intermediate answers in a higher register coupon and we'll send full information to you 
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.73.35. 

Try our solid-state lamp, free. 

 When Thomas Edison invented it, the incandescent 
amp was one of the brightest ideas ever. It still is, if your 

object is illumination. But for display or indication, the 
new solid-state lamps (LED's) win hands down: they last 
at least 10 years and use only afew milliamps of current. 

Because we are convinced that hands-on experience 
with an LED surpasses any description, we'd like to 

'" . send you one of our 5082-4400 Series free. Use it even 
once, and we'll wager you'll never use any other kind 
of display lamp again. 

Our LED is a gallium arsenide phosphide diode that's 
ard to ignore. You can see its red glow several yards 

away at any angle to 1800. It lights up when you connect 
a mere 1.6 volts to its rugged leads, draws only 2 to 10 
milliamps, and includes a clip for easy panel-mounting. 

Use the coupon to send for your free LED.* If it turns 
A faster, more efficient way you on, we're ready to ship quantity orders immediately. 
to analyze drugs. For more information on the calculator, our systems 

or a free LED fill out the coupon and send to: Hewlett- 

Not much can happen - neither emergency treatment for Packard, 1507 Page Mill Road, Palo Alto, California 94304; 
a drug overdose victim, nor prosecution of the pusher - Europe: P.O. Box 85, CH-1 217 Meyrin 2, Geneva, Switzer- 
until the drug has been positively identified. In large cities, land; Japan: YHP, 1-59-1, Yoyogi, Shibuya-Ku, Tokyo, 151. 
where drug emergencies often reach into the hundreds O1'FFREXPI 123 OClOBER 31, 1972 00213 

daily, the chemist faces an enormously difficult problem, 
especially with traditional methods of chemical analysis. 
But there is a better way. 

A laboratory in Charlotte (N.C.) recently sent us some 
powder from a confiscated pill for analysis on the new  c ci l. i.    ... 
HP Gas Chromatograph/Mass Spectrometer/Computer A f00.. LEL 

System. Twenty minutes later, the analysis was complete: 
the pill contained heroin, morphine, and barbituric acid. 

Fast, complete and positive, the analysis satisfied all 
medical and legal requirements. The HP system also 
takes a load off the lab's scientific staff because it can be Gcrni 3Oj3O3C9OS7O 

successfully operated by technicians who have no special Addr. ... 
knowledge of mass spectroscopy or computers. The 



safely exposed to any levels of DDT It is very difficult to demonstrate 
and that "DDT has been shown to be carcinogenic and other adverse effects 
carcinogenic." of chemicals which are widely dissemi- 

Epstein has ignored the fact that not nated in the environment and for which 
a single case of human cancer due to sharp differentials in exposure cannot 
DDT has been proved anywhere in the be established between large popula- 
world in the quarter of a century in tions followed up for long periods of 
which hundreds of millions of humans time. It is largely because of these dif- 
have been exposed to DDT. Even among ficulties that no valid epidemiological 
employees of a DDT plant, 11 to 19 data on the carcinogenicity of DDT are 
years of heavy exposure to DDT has available. 
caused no demonstrable illness, and I freely admit to anxiety about the 
definitely no cancers. Let some qualified widespread dissemination of carcino- 
statistician, balancing this record against genic chemicals, especially when there 

a few "crude" and "grossly insensitive" is no evidence that they are more ef- 
animal experiments, determine the odds fective or more critically needed than 
that someone, somewhere, sometime, other, noncarcinogenic agents. This has 
may have a cancer due to DDT. not been established for DDT as it is 

"Science" is defined as "Knowledge; used in the United States. 
especially knowledge gained through SAMUEL S. EPSTEIN 

, experience" (1). I am forced to con- Department of Pharmacology, 
77.. dude that Epstein's "point of view" is School of Medicine, 

not science. Rather, it is anxiety-pro- Case Western Reserve University, 
duced and -producing propaganda for Cleveland, Ohio 44106 
the Washington lobby of the Environ- 
mental Defense Fund. The use of DDT References 

has its problems. The World Health Or- 1. 5. 5. Epstein, Nature 228, 816 (1970). 
2. 5. R. M. Iinnes et a)., J. Nat. Cancer Snst. 42, 

ganization and many governmental and iioi (1969). 
private agencies throughout the world 

Here are the unbreakable, economical are conducting research to find a sub- 
successors to standard-size glass cylin- stitute that will be more actively bio- 
drical jars. You can safely drill, tap, or degradable, but equally effective, cheap, Organic Chemists and Odors 
apply clamps. Heat resistant to 1350 C. and safe. 
Use them as water baths, terraria, 
aquaria, bell jars, environmental chain- PAUL F. RUSSELL In most theories of olfaction, it is 

Westover, 
bers, for freeze-drying and other vacu- assumed that "acceptor sites" exist on 
um applications, and as large transpar- North Edgecomb, Maine 04556 the excitable portion of receptor cell 
ent, autoclavable containers. membranes, where odorous molecules 

The 1 gallon (6%" x g%"), 2 gallon Reference bind during excitation. Such theories 
(8/4" x 10"), 372 gal Ion (8%" x 18") and i. w. Morris, Ed., The American Heritage Dic- usually state that the mechanism of 
472 gallon (12" x 12") sizes are molded tionary ol the English Language (American 
in transparent, distortion-free, unbreak- Heritage and Houghton Muffin, New York, odorant-acceptor attachment does not 
able Lexan polycarbonate (Cat. No. 1969), P. 1162. depend on simple chemical attributes 
5300). The one-gallon size comes with of the odorant, but that it involves 
a polyethylene cover. Autoclavable poly- 
carbonate close-fitting covers are avail- The insensitivity of current toxico- more subtle chemical parameters, such 
able for 2, 372, and 4% gallon sizes logical practice stems largely from sta- as molecular vibrational frequency or 
(Cat. No. 5301). tistical considerations that reflect the stereochemistry. However, experienced 

Order from your Lab Supply Dealer. very restricted number of animals con- organic chemists often seem to be able 
For further information write Dept.4120, ventionally tested for adverse effects in- to name unknowns by chemical class, 
Nalgene Labware Division, Rochester, duced by a chemical, including carcino- functional groups, or certain hetero- 
New York 14602. 
'General Electric trademark genicity, mutagenicity, and teratogenic- atoms. We would like to attempt to 

ity, when millions of humans are at quantify this supposed ability by test- 
presumptive risk (1). In spite of such ing a large number of organic chemists 
insensitivity, DDT has been shown to with a series of selected odorants. Or- 
be carcinogenic in various tests and in ganic chemists who think they have a 
various species, and its continued use good nose for unknowns and who have 
clearly poses potential carcinogenic haz- an hour of their time to spare can 
ards to man. It must be stressed that write to us to receive a free, disposable 
the experimental determination of car- testing kit. Each participant will re- 
cinogenicity is a relatively uncommon ceive, a full report of the study after 
occurrence; in the Bionetics carcino- its completion. 
genicity study of over 140 pesticides ROLLIE SCHAEER 

and other industrial chemicals, less than K. R. BROWER 

10 percent were shown to be carcino- Departments of Biology and 
BRON CORPORATION genic in mice, even when tested at the Chemistry, New Mexico Institute of 

Neagene?Lebwfwe...flW peinueawiat reple3'*nts. largest tolerated doses, with exposure Mining and Technology, 

commencing in infancy (2). Socorro S7801 
388 SCIENCE, VOL. 177 
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