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How to put today instrumentation 
to work for you. 

Resolution  ' 

so high we're 
finding newnorms 
to test against 

The Philips EM 300 Electron 
Microscope is capable of reaching a 
resolution of 23A under favorable 
circumstances. 

Columbian Carbon Company 
for example, has been able to ap- 
proach this limit in its studies of car- 
bon black particles used in the man- 
ufacture of rubber. The photo on the 
right shows the basic lamellar struc- 
ture with crystal planes 3.4A. apart. 

Knowledge of lattice structures of 
various carbon blacks is extremely Micro mph by L L Ban and W. M. Hess x 2 000 000 

important because of the relationship 
of ultra structure to performance in ,< r  

rubber matrices. 
The scientists at Columbian Car- 

bon have been able to photograph the 
double sinuous form of the DNA mol- " 

ecule by supporting unstained and 
unshadowed strands between graph- 
itized carbon black particles. The 
helical form is easier to see by view- 
ing stereo image pairs. 

In the thirteen years that Philips 
microscopes have been used at Co- 
lumbian Carbon, more than one half 
million carbon black micrographs 
have been made. 

Using several Philips microscopes, 
Columbian Carbon now has a labo- A 

ratory that operates at practically Micrograph by L L Ban and  M Hess x 2,000,000 

production speeds. 
General Electric is another com- 

pany extremely interested in the ba- 
sic structure of crystalline materials. 
The micrograph on the right clearly 
shows the { 1111 lattice planes of a 
{1 12} slice of silicon. The spacing is 
3438A. 

In addition to silicon crystal 
studies, General Electric researchers 
have obtained electron micrographs 
of germanium crystals with resolu- 
tions so fine they clearly show lattice 
defects only one atom wide. 

If you have a resolution problem 
that's challenging, we'd like to hear 
from you. 

For more information, circle #1. 
Microgmaph by Dr. V. A. Phillips and J. A. Hugo x 6,000,000 



Simultaneous flame emission /atomic Atomic absorption 
absorption analysis of a single blood spectrophotometry 
sample for Na, K, Ca and Mg. anyone can afford 

The SP 90 Atomic Absor tion 
Flame Emission Spectrophotometer 
was designed to provide the chemist 
rapid5 accurate and economical anal- 
ysis of metals in solution. 

It incorporates a wide selection of 
burners, completely Variable mono- 
chromator slits, scale expansion and 
fully enclosed burner system. 

Accessories are also available for 
automation with the SP 92 and con- 
centration readout with the SP 45. A 
triple lamp turret, the SP 91, also 
demonstrates the flexibility of the 
system. 

Circle #4. 

The Model 4 Blood Serum Spectro- concentration digital printout for Na, 
photometer simplifies the approach K, Ca and Mg with sample identifi- 
to blood serum and biological fluid cation. 
analysis by combining Flame Emis- Your laboratory technician can 
sion and Atomic Absorption tech- maintain a 40 to 50 per hour sample 
niques to allow simultaneous 4-dc- rate with results reproducible within 
ment analysis. 1 % coefficient of variation. 

Simply dilute a 0.1 ml blood se- Interfaced for computer systems, 
rum with deionized water. Aspirate the Model 4 fits readily into the auto- 
and, within 16 seconds, the auto- mated laboratory. 
mated Model 4 will produce a direct Circle #2. 

They also provide separate 0 and 20 

The big X-ray diffrac- drives. 

tometer controversy: But goniometers are only a small 
horizontal or vertical part of our X-ray equipment line. 

For full details circle #3. 
We wonder why people continue 

to debate the merits of one over the 
other. We make both because each?1 
has its own advantages. 

For example, a vertical goniom.- 1 Philips Electronic Instruments 
better suited for powder dif- 750 South Fulton Avenue eter is Mount Vernon, New York 10550 

fractometry. And the Philips vertical I Gentlemen, 
goniometer has the best X-ray pro- I Please send me additional information on the items circled below: 
tection available. 1 1 2 3 4 E General Catalog 

On the other hand, a horizontal I I Name____________________________________________________ goniometer permits you to study I 
bulky and odd shaped samples main- I Title_____________________________________________________ 
taming the high resolution required I Company 
for X-ray diffraction. Philips hon- I Address_____________________________________________________________ 
zontal goniometers let you use Eu- I lerian cradles for single crystal work. L...? 
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.......latest 
Xerox machine: 

, * the 51gm . a 3 . corn . pute . i 
t Sigma 3 is the first computer to start life as a Xerox . da 

 And It S the most extensively tested computer ever intr 
the company that used to be SDS. 

I . . It s the lowest priced corn puter in the Sirna ries But it comes 
 with blg machine software and handles many problems that up to 
 t 110W required much more expensive machines. 

Au external Input/Output processor prevents I/O operations 
from stealing seconds from computation. A real time batch monitor 

-f provides file miagem e?it and full overlay capabilities n both fore- 
ground and background computing. 

( In a real-time system, Sigma 3 can run general purpose pro- 
ams concurrently with real time. All three operating systems, two 

."" 7., '.'FiRTRAN compilers and a pair of assemblers are field proven and 
#&adnow. 

Most system needs can be filled off4he- helf by Sigma 3 in combi- 
nation with o'ur other standard products. If you have a very special 
problem our Systems Division will be happy to give you a custom job. 

pm More information on the latest Xerox machine 
.isn.Ne fr.om.the people who.ervice your 

Xerox copier. But it's yours for the asking from the 
XDate company that once was SDS. 



Pollution that assaults 
the lungs, the digestive tract, the ear 

and how effective 
instruments can lead to abatement 

T Until very recently, Molecular Rotational Resonance he (MRR) Spectroscopy often seemed like a brilliant 
scientific breakthrough destined to remain an ivory Lunors 

 tower curiosity for lack of a practical application in the real world of quantitative analysis. 
In its pristine form, MRR allowed the scientist to look into 

molecular structure by measuring changes in the tbsorption of perfecting both instrumentation and technique. Although pesticide 
microwave energy which result from transitions between rota- detection is still most often recorded in the nanogram range, an 
tional energy levels in a polar molecule. Because differences exist HP GC-more than four years ago-separated a laboratory 
in the composition or geometry of individual molecular species, pesticide sample at the picogram level. Most of this chemical 
there is a characteristic MRR spectrum for each molecule. detective work is being performed on the HP Model 402 High- 
Absorption peaks are unique for each molecule and MRR readily Efficiency GC-an instrument perfected especially for this and 
differentiates between them, even in a complex mixture, because other biochemical research. HP's pesticide analysts prefer to use 
of its inherent specificity. lathe usual case, measuring the frequency this instrument equipped with an electron capture type of detector. 
of a single absorption line completely identifies the molecule. The latter employs a radioactive tritium source to produce elec- 

MRR has recently been shown to be a practical quantitative trons whose capture by the pesticide molecules is a direct measure 
tool too. In a paper published in the Journal of Chemical Physics of their presence. Recently, HP chemist-designers have perfected 
(46, 3698, 1967) the response of the HP 8400B MRR Spectrometer a new electron capture detector that employs a radioactive Ni65 
was shown to be linear with concentration from the lowest detect- source that is more stable at higher temperatures thereby holding 
able limit to 100%. More recent work with common air pollutants out a promise of more searching pesticide detection than the 
(SO2, NO2, hydrocarbons) has demonstrated that MRR gives a older tritium type can accomplish. 
quantitative response for each gas, even in the complex mixtures Sometimes the inherent difficulty of pesticide analysis is re- 
that are commonly associated with air pollulion samples. The solved by improvements in technique rather than hardware. HP 
actual sensitivity limit for SO2 has been determined at 3.5 nano- chemists have developed special techniques for the analysis of 
grams without using concentration techniques (... this corresp.onds pesticide residues in many foodstuffs, and sample extraction 
to a concentration of 11.6 ppb in a one liter sample). To further techniques for the analysis of bovine and human milk. 
enhance its usefulness in the quantitative analysis of air pollutants, If you'd care to pursue this subject in more depth, write for 
most MRR experiments are carried out at low pressures-typically Applications Lab Report 1003, yours on request. 
10-15  Hg-a condition that greatly reduces the rate at which 
the pollutants react with each other. rjj, Well played by a fine orchestra, Brahms can only be 

Precisely where the MRR Spectrometer fits into the pattern of .1- II described as beautiful. But reproduced too loud on a 
analytical chemistry is still being studied. Based on the work Ear cheap phonograph, it's noise. An increasingly wide- 
reported above, it certainly should be considered for air pollution spread and serious form of pollution, noise can make 
analysis, especially for calibrating on-site air pollution monitors. us uncomfortable; prolonged loud noise damages hearing; very 
Results of experimental work in air pollution and other significant loud noises can cause pain, psychosis and even death. 
analyses with the MRR Spectrometer are published regularly in Obviously the time has come to control this form of 20th 
Mo/ecu/es and Microwaves, a copy of which awaits your request. century environmental pollution. 'When HP scientists turned their 

talents to noise measurement, they ran into a very unusual 
T he In the days before Rachel Carson's Silent Spring, the problem. Objectively sound is simply a matter of rapidly changing 

only popular connection between pesticides and the air pressure, easy to measure with traditional sound level meters. 
human digestive tract was benign: one was But noise is really not an objective phenomenon: what the ear D1'est1ve 
reassured that large parts of the world would hears is a subjective sensation of loudness involving complicated Tract be hungry, even suffer famine, except for the bene- physiological and psychological mechanisms. ficial effect of pesticides on agricultural production. For an instrument to measure sound as the ear hears it, it must 

Nowadays, it's more common to hear warnings from respected imitate the unique properties of the ear. Take loudness level 
scientific sources that pesticides constitute a real and present which is traditionally measured in phons. Although the logarithmic 
danger to life on this planet because they are ingested as residues phon scale covers the large dynamic range of the ear-120 dB- 
in the food we eat and the liquids we drink, it does not fit a subjective loudness scale. The trouble is that a 

These are not mutually contradictory arguments so much as noise that sounds twice as loud as another does not measure 
they are accurate descriptions of boFh sides of the split personality double the number of phons. So a subjective measure of loudness 
of pesticides. The only conceivable solution to this very human was developed by international agreement in which the unit is a 
dilemma is better control of the use of pesticides, and more sone and whose scale corresponds closely to the subjective sensa- 
careful analysis of pesticide residues in foodstuffs. tion of loudness. For example, the comparison between a jet 

Enter the gas chromatograph (GC). While the men engaged in takeoff and a quiet conversation is 3:1 in phons (120 vs. 40)... 
pesticide detection are many and far-flung, instrumentation for and a much more realistic 60:1 in sones (256 vs. 4). 
this sensitive work falls almost solely on the GC. On this basis, Neither is the frequency response of the human ear a straight- 
Hewlett-Packard has directed much research effort towards forward thing: the ear responds differently to sounds of different 



frequencies and' loudness levels. Although there is a small varia- 
tion from person to person, normal ears agree within a few dB 
with the plot reproduced here (ISO Recommendation 226). 

An even more significant Loudness Level 
peculiarity of the ear is Its  ___ 

response to the pitch and14C - - 130 
bandwidth of a noise. . 

Broadband sounds, like  100 100 
those of jet aircraft, seem 
much louder than narrow-  80 
band noise of the same  60 60 
sound pressure level. Thus  40 

-o  accurate loudness measure-  2C - - '20- ,-. 

ments can be made only  ---- 3 -, 

by taking into account the 22'632 
spectral distribution of the 0/ 50.1000 16,000 
sound and relating it to Thresh?Id Frequency (Hz) 
empirically determined 
critical bandwidths. This phenomenon has given rise to the Bark 
scale: the audio range comprises 24 Bark, each of which equals 
the ear's critical bandwidth at a given center frequency. 

Probably the most significant difference between objective and 
subjective measure of loudness occurs when two sounds are 
presented to the ear simultaneously. If the two sounds are widely 
separated in frequency, their partial loudnesses simply add to 
form the total loudness. But if they are not separated by a critical 
bandwidth, one sound masks the other: the closer together, the 
greater the influence. The noise analyst expresses this characteris- 
tic quantitatively in terms of loudness density, in sones/Bark. 

The HP 8051A Loudness Analyzer is, in effect, a calibrated 
electronic ear that takes all of these subjective reactions of the 
human ear into consideration in measuring loudness based on 
ISO Recommendation 532 (Zwicker's Method). It listens to sound 
through a calibrated microphone or tape recorder, automatically 
produces a continuous spectral analysis and displays it as a 
plot of loudness density vs. subjective pitch. The instrument also 
computes and displays the total loudness of the sound, that is the 
integral of the Zwicker diagram. 

The instrument is a great help in noise abatement studies 
because it shows how noise reduction techniques can be applied 
most effectively. Its spectral analysis points the finger at the 
most obvious sound-producing component, suggests what kind 
of sound-absorbing material may be needed, offers quick before 
and after comparisons of noise abatement programs. 

A much more complex and versatile instrument for audio 
spectrum analysis, the recently announced HP 80501 A Audio 
Data Processor combines the equivalent of a Loudness Analyzer 
with a powerful HP 211 SA Digital Computer. The 80501A 
measures loudness with Kryter, Stevens, TALARM, SAE or dB 
weightings depending on the choice of standard computer pro- 
grams. Results are available immediately: for example, the 
80501A yields a complete analysis of aircraft noise while the 
plane is still overhead. 

Our new 116-page Acoustics Handbook does justice to this 
rather complex subject. For your copy, write to Hewlett-Packard, 
1505 Page Mill Road, Palo Alto, California 94304. In Europe: 
1217 Meyrin-Geneva, Switzerland. 

HEWLETT& PACKARD 

ANALYTICAL INSTRUMENTS  



We want to be useful 

and even interesting 

Subject failure lives. A certain predictability in such pictures detracts nothing 
from their acceptability. On the contrary, it helps by provid- 
ing valid statistics for automatic adjustments in the print- 
exposing equipment to raise still higher the incidence of satis- 
factory color balance in the resulting snapshots. 

The machinery that judges each negative understtnds per- 
fectly that Grandma wants justice done to her green dress, 
but it is too stupid to know that three very light green larvae, 
occupying less than 5 % of the expanse of the dark green leaf 
in another picture, are the sole reason that picture was taken. 
So it does a grand job of exposing for the leaf background, 
while the underexposed larvae lose the delicate color that had 
excited the photographer. 

Here is a choice of ways to beat this subject failure: 
1. Set up to make your own color prints. You know what 

you want. There is much satisfaction in bringing it forth with 
A man who would never dare pull out snapshots of his beauti- your own hands. 
ful grandchildren can, under certain agreeable circumstances 2. A custom color lab that serves professional photogra- 
of cont ct with peers, make good communication use of color phers can accept your highly detailed instructions on each 
snapshots that illustrate some noteworthy aspect of subjects negative. They will be carried out by an operator who is far 
whose beauty and wonder only a fellow specialist would fully from stupid. He deserves good pay for his patience. 

ppreciate. 3. Save needless fuss and expense by sticking to KonAcoLoR 
Though the percentage of KODACOLOR Prints so used is Prints, but take a moment to think how you can fool our 

small, we consider this use important. One of the fine things stupid machinery into working for you instead of against you. 
bout KODACOLOR Prints is their modest price. This is made If only a small part of the picture is to carry the subject of 

possible by vast numbers of people who do dare to pull out interest, don't let something very much darker or lighter con- 
snapshots of their grandchildren and of happy events in their stitute much of the rest of the negative. 

Hi, all you molecular biologists out there! 
For success in riveting attention to the respective merits of with a two-stage extr ction found essential for stable RNA. 
various detergents, the American economy has long reserved A phenol-cresol mixture outperforms phenol alone as a de- 
some of its richer material rewards. Never mind why. It is so. protein ting agent. In the first stage, DNA is left at the phase 

Here now we seek attention to the very special detergent, interface. The second cleanses most protein from the aqueous 
Tri-iso-propylnaphthalenesulfonic Acid Sodium Salt. You'll phase and prevents precipitation of the remainder by m-cresol. 
love the way it teams up with phenol and m-cresol to ease the In Nature 215:363 (1967) read how this miracle detergent 
task of extracting clean RNA from animal and vegetable in combination with the polyacrylamide-gel disk electro- 
ribosomes. Now you can use a medium that inhibits nucleases phoresis technique, which we helped promote to the world 
at the same time it prevents release and shearing of DNA! for protein resolution, has distinguished cytoplasmic RNA in 

While the importance of this detergent in molecular biology plants from bacterial and mammalian RNA and has led to the 
cannot, perhaps, be overemphasized, we can sure try. suggestion that chloroplasts evolved from symbiotic blue- 

Secret envy of the cleanliness attained by others in their green algae! 
extractions need no longer gnaw at the vitals. First news of Ask for it as Tri-iso-propylnaphthalenesulfonic Acid Sodium 
the boon appeared in Biochem. J. 96:266 (1965): "Tn-iso- Salt. Ask for it as EASTMAN P3513, but ask for it. Ask B&A / 
propylnaphthalenesulphonate is a suitable detergent, as it can CUR TIN / FiSHER / HOWE & FRENCH / NORTH-STRONG / PREISER / SARGENT-WELCH / WILL. We have two ntnpub- 
be used with phenol in a greater concentration than dodecyl lished testimonia/s from unimpeachab/e sources that this grade 
sulphate without forming a single-phase system." This fits in works fine in this app/ication without further purification. 

KODAK Infrared Scope: A 21-ounce, piece on viewscreen of its green-emitting image converter. 
1. iX telescope for observing infrared Built-in power supply delivers 12,000 volts from a 1.34-v 
emission or for seeing by infrared illu- mercury battery. We buy these metascopes in quantity for 
mination. Peak response at 800 nm, resale to photofrnishers, who use them for darkroom chores 
90% of peak at 700-900 nm, total sen- under infr'tred safelight. 
sitivity range 400 to 1200 nm. Objec- lf you too need one, Department 927, Eastman Kodak Corn- 
tive can be focused from one foot to puny, Rochester, N.Y. 14650, can provide a current estimate of 
infinity. Field of view 26. Resolves at how much change to expect back from $1,000. 
least 5.5 minutes through focusing eye- 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Law and Science 

Science serves its readers as a forum for the 
presentation and discussion of important issues The Supreme Court of California last month reversed a conviction for related to the advancement of science, including abortion in a decision that will be studied persons interested the presentation of minority or conflicting points closely by of view, rather than by publishing only material in abortion laws and that may have a larger import for invalidating on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including other laws that were enacted under conditions quite different from those editorials, news and comment, and book reviews that now obtain. 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by In 1966 an unmarried young woman requested an abortion from a the AAAS or the institutions with which the Los Angeles physician. He refused, but after a highly emotional scene authors are affiliated. 

in which she threatened to go to Tiajuana for a criminal abortion, he did 
Editorial Board give her the telephone number of an unlicensed physician whom he 

1969 knew to be performing skilled and safe abortions. A police raid led to 
EMIL HAURY KENNETH S. PsTzss trials and convictions of both physicians. The Supreme Court of Cali- WILLARD F. Lisav ALEXANDER RICH 
Evsssrr I. MENDELROHN CLARENCE M. ZENER fornia has now reversed the conviction of the referring physician. 
JOHN R. PIERCE At the time of the abortion, California law prohibited efforts to 

1970 procure the miscarriage of a woman "unless the same is necessary to 
GusrAs' 0. ARRHBNIUS RtCHARD c. LEWONTIN preserve her life." The Court's decision centered on the difficulty of 
Fsen R. EOOAN ALFRED 0. C. Nisi determining the meaning of these nine quoted words (which are identical HARRY F. HARLOW FRANK w. PUTNAM 
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