SCIENCE """
Vol. 183, No. 4122




The12IM Amino Acid Analyzer
runs samples as small as 0.1 nmole

This new Beckman Amino Acid Analyzer offers the
important advantages of microcolumn operation—
rapid, high sensitivity analyses, less sample volume,
and 1/10 the reagent consumption of conventional
systems.

With its microbore (2.8 mm) columns, the
Model 121M can analyze samples as small as 0.1
nanomole per component. That’'s 20 times the sensi-
tivity of our Model 121 Analyzer which uses conven-
tional bore (9.0 mm) columns. Model 121M sample
volume can be as little as 20 I, an important plus
when only a limited amount of sample is available.
And, a typical hydrolyzate run takes only 90 minutes
at conventional column pressures.

The fully automatic Model 121M will analyze up
to 72 samples without operator attention. You can get
computed results, too—in concentration, percent
concentration, molar ratio, and 440/570 nm ratio—by
adding the new Beckman System AA Computing
Integrator.

Let us send you full information on the 121M.
Write Spinco Division, Beckman Instruments, Inc.,
1117 California Avenue, Palo Alto, Calif. 94304. <

...in as little as
90 minutes

Beckman:s

INSTRUMENTS, INC.
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A100-watt bulb consumes as much power as
the magnet in our NMR Spectrometers.

The Model R32 NMR Spectrom-
eter is the first high-field instru-
ment designed with the chemist
in mind. This 90 MHz Spectrom-
eter for 'H, '°F and 3'P studies
combines rugged construction,
high stability and ease of oper-
ation. A Triple Resonance Ac-
cessory provides automatic
field frequency lock and makes
double resonance experiments
such as spin tickling and IN-
DOR part of the day’s routine.

Variable temperature oper-
ation down to —100 °C is
achieved without the use of
liquid nitrogen.

Model R24A. 60 MHz 'H NMR Spec-
trometer. Digital sweep X-Y recording
system. Best buy in low-cost field.

Model R22. 90 MHz multi-nuclear NMR
Spectrometer. Features CW as well as
FT capabilities.

Since Perkin-Elmer’s entire
line of NMR Spectrometers em-
ploys permanent magnets, the
only power required for the
magnet is for thermostatting
and supplying the Golay coils*.

They need no troublesome
cooling water and no noisy
water refrigerator. A

In fact, the savings in oper-
ating costs alone could pay for
the cost of the instrument in as
little as 7 years.

But economical operation is
only one of the many benefits
you get with our permanent
magnet Spectrometers. Others
are: unmatched resolution
stability; amazing ease of set-
up; and high throughput.

If you are planning to add. to
your current NMR capabilities
or just getting into NMR, it will
pay you to get more informa-
tion on the entire Perkin-Elmer
line of permanent magnet NMR
Spectrometers.

Instrument Division, Perkin-
Elmer Corporation, Main Av-
enue, Norwalk, Conn. 06856.

*Perkin-Elmer patent numbers 3,515,979 and 3,622,869.

PERKIN-ELMER

Model R26. New '3C FT NMR Spec-
trometer. 10 mm sample tube. Built-in
pulse unit. Greatestbargainin '3CNMR.

Model R12. Versatile 60 MHz NMR
Spectrometer. Can be equipped to
solve the most demanding NMR
problems.

Committed to helping your samples tell you more.
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as NASA’s Pioneer 10 spacecraft was
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40 000 scientifiques
achetent chaque mois
‘La Recherche’
10000 d’entre eux
ne sont pas francais
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If LA RECHERCHE has an international readership, it's probably simply because

its contents is international. You’ll find well known French authors in LA RECHERCHE :
E. Baulieu, F. Jacob, P. Jacquinot, F. Morel, X. Le Pichon, A. Leroi-Gourhan,

L. Lliboutry, J. Monod, C. Ropartz, Ch. Thibault among many others. But you’ll also
find articles by H. Alfvén, J.E. Cleaver, Hong Yee Chiu, Th. Dobzhansky, G. Natta,

O. Morgenstern, C. Ponnamperuma, D.W. Sciama, J. Tuck, S. Uyeda...

Enough name-dropping. Distinguished names are not sufficient to make a good
publication. (Some of our predecessors prove this.) Written by scientists for scientists,
LA RECHERCHE covers everything from biochemistry to astrophysics. But it does

not stop at doling out monthly slices of a cake baked of arbitrarily selected

“good” articles.

You see, we think that LA RECHERCHE is the best interdisciplinary monthly.

But, as its publishers, we have our prejudices.

What do you think? Even if your French is a little rusty, you can judge for yourself

- free of charge - over a period of 3 months. All you need to do is fill in and return

the coupon below.

Special offer
limited to residents of United States

Add I wish to receive the next 3 issues of
LA RECHERCHE on a trial basis. If
interested, I'll settle your invoice on
receipt of the third issue and benefit
from the special subscription rate

of $ 17 instead of the usual $ 23 for a
year’s volume of 11 issues. Otherwise
I'll keep the 3 issues received at no
charge to me.

EUSN

Mail to LA RECHERCHE, 4, place de I’Odéon, 75006 Paris, France.
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The expanding UNIVERSAL.

There is no microscope technique in use today, nor
is there likely to be tomorrow, that cannot be performed with
the Zeiss Universal, even if you bought one two decades ago.
And there is no microscope that requires such a minimum
exchange of components when switching from one method
to any other—none so easy to do it with. There is only one
other microscope as versatile: the revolutionary new Zeiss
Axiomat. But then, the Axiomat costs much more.

A constantly expanding universe of major accessories
for photomicrography, photomacrography, cinematography
and TV, photometry, quantitative stereometric image analysis,
or anything else.

BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES,

A complete world of great Zeiss Optics sheds new
light on your work in:

MEDICINE—BIOLOGY—METALLOGRAPHY

MICROELECTRONICS—CHEMISTRY
or whatever your discipline may be.

A whole panorama of information is contained in our
26-page color brochure. Send for your copy: Carl Zeiss, Inc.,
444 Fifth Avenue, New York, New York 10018. Or telephone
(212) 736-6070.

In Canada: 45 Valleybrook Drive, Don Mills 405, Ont.,
M3B 2S6. Or phone (416) 449-4660.

Nationwide service.

SAN FRANCISCO, WASHINGTON, D. C.

THE GREAT NAME IN OPTICS

WEST GERMANY







TheTotal Performance Pocket Slide Rule Computer!

Solves advanced scentificengineering problems
with spit-second accuracy.

Forget everything you've read
or heard about previous calculators.
This phenomenal multi-function
instrument from Lloyd's does more
than just add, subtract, multiply and
divide. Its built-in capacity also
includes almost every conceivable
slide rule function—plus a few that
ordinary slide rules can’t perform at
all! It's really the ultimate calculator
value for the scientist, engineer,
mathematician, accountant, teacher,
or any math-using professional.

Just look at the versatile
capabilities that this remarkable
computer puts in the palm of your
hand:

TRIGONOMETRIC
FUNCTIONS IN DEGREES
OR RADIANS

The Accumatic™ 999 can in-
stantly give you the sine, cosine, or
tangent of any angle, as well as the
inverse of any of these functions.
(i.e. arc sine, etc.) And an exclusive
degree/radian conversion switch
allows you to compute in radians as
well as degrees—a feature unavail-
able on most other slide rule
calculators.

EXPONENTIAL FUNCTIONS
Natural logarithms (In x), natural
antilogarithms (ex), common loga-
rithms (log x), common anti-
logarithms (107%), square
roots (vX), reciprocals (3),
and powers of numbers
(x¥) are all easily
computed on the
Accumatic 999
at the touch
of a button.

Size:
3%:1 b'e 53/‘:: X

FULLY ADDRESSABLE
MEMORY BANK

In addition to its “display” reg-
ister and its separate “constant”
register, the Accumatic 999 has a
fully addressable memory bank that
is the most advanced available to
date. An (m+x?) key automatically
squares a number and enters it into
memory—very handy for finding the
hypotenuse of a right triangle when
the other 2 sides are known. It also
has 5 additional memory keys to
perform other memory functions.

WIDEST VERSATILITY

With: Pi (7 ) key; multi-purpose
clear (C) key; data recovery key
(DR); change sign key (+/—); eight
digit Digitron® display (superior in
legibility to LED'S); overflow and
negative number indicators; wrap-
around decimal; and more.

AC/DC OPERATION
The Accurnatic 999 operates off

4 long-life alkaline rechargeable
batteries. And a combination AC
adapter and battery charger lets you
save the batteries and run the instru-
ment off 120 volt AC house current
when you're near an outlet. AC
adapter/charger and batteries are
included with the unit.
WHO MAKES THE
ACCUMATIC 9997

If accuracy and reliability are of
critical importance in your
professional computations,
it should reassure
you to know
that the

delivery.

or

Accumatic 999 is manufactured to
Lloyd’s specifications by one of
America’s leading aero-space engi-
neering companies: Rockwell
International. And the Lloyd’s one-
year warranty on this product is
further assurance that your pur-
chase is backed by a leading
company in the consumer
electronics field.

HOW MUCH DOES IT COST?

If you've been shopping around
for a slide rule calculator, you
probably know by now that you
would have to pay at least $300 for
an instrument like the Accumatic
999. But through Lloyd’s we are
able to offer you this total perform-
ance calculator at a remarkably

.
199.95

Batteries, AC adapter/charger,
comprehensive instruction manual,
and a handsome padded carrying
case are all included in the total
purchase price.

|f— » erfoday -
' . For Prompt

I
|
o~ Delivery! |
I

N\

Please rush me
Lloyd's Accumatic™
999 calculators @
4 | $199.95 each, com-
plete with batteries, I
; 5 AC adapter, and case.
/ | enclose full payment
of $ I
7’ (Add $2.75 for handling and
/ shipping. N.J. residents add I
5% tax.) | understand that if

/| am not absolutely satisfied, | may
return my purchase within 15 days
an immediate FULL REFUND.
Make check or money order payable to:
« /Austin-Whyte Co. Allow 2 weeks for

é:ity & State

Mail to: AUStIﬂ‘V\/ h)fte CO

224 Midland Avenue Saddle Brook, N.J. 07662
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Roche Diagnostics announces...

a major breakthrough
in biochemistry

made possible by NEW

FLURAM

(fluorescamine)

reagent for assaying primary amines in the picomole range

a reagent For amino acid and peptide assay, FLURAM is approximately 500
o times more sensitive than ninhydrin depending on methodology
of great SenSItIVIty employed:; it has detected as little as 50 picomoles of an amino acid.
One obvious advantage of this degree of sensitivity is that very small
amounts of material are needed for assay.

an assay Of Primary amine solutions are buffered appropriately; FLURAM, dis-
. i solved in acetone (or other water-miscible, nonhydroxylic solvents) is
great simpl ICItY added; in seconds at room temperature the reaction is complete, and
excess reagent is hydrolyzed rapidly; the fluorophors formed are
stable for several hours under conditions of assay; fluorescence is
proportional to amine concentration.

Linearity of fluores-
cence with various
amounts of arginine
applied to the short
column of the amino
acid analyzer.

RELATIVE FLUORESCENCE-AREA

1 i 1 | ]
0 100 200 300 400 500

pMOLES



RELATIVE FLUORESCENCE

TOTAL FLUOROMETRIC AMINO ACID ANALYSIS (500 picomoles)

@
-
3

adapts readily
to automation

Single column chromato-
graphic separation of a
standard amino acid mixture
containing 500 picomoles
each of neutral, acidic and
basic amino acids. The fall
and rise in baseline is due to
the introduction and termina-
tion of N-chlorosuccinimide
(1x10-4Min 0.05 M HCI) into
the stream for proline
detection.
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amino acids are

Although FLURAM does not react directly with proline and other  €aSily converted
secondary amino acids, by introducing a simple intermediate step
these substances can be converted to primary amines which are tO deteCtable

detectable with FLURAM. primary amines

FLURAM can be used in aqueous solution, in organic solvents and adaptab|e to varied
on solids. On thin layer chromatograms it has been used as a spray

to detect amino acids and peptides. analytical procedures

Because FLURAM reacts with primary amines to yield highly fluores- present range Of
cent derivatives, it is uniquely suited for both manual and automated . . . .
microanalysis of many biologically important compounds such as appllcatlon IS Wlde;
amino acids, peptides, proteins, catecholamines, amino sugars, oxy- :

tocin and vasopressin. Other applications of FLURAM currently being potentlal un known
explored include peptide sequencing, genetic studies, assay of pro-

teolytic activity of enzymes, monitoring for completeness of coupling

reactions in peptide synthesis and labeling of proteins. The enormous

range of potential applications for FLURAM should expand knowledge

in the field of molecular biology and find eventual value in clinical

medicine.
ROCHE DIAGNOSTICS—Dept. TC c1 ™
Division of Hoffmann-La Roche Inc.
Nutley, New Jersey 07110
Gentlemen:

0O | would like to purchase FLURAM™ from one of the following distributors
atthe published list price of $16 per 100 mg (Item 43023) and $120 per 1 Gm
(Item43026).Size_________ Numberofvials________Totalprice$
Sole distributors:
0O American Instrument Company (Aminco) 0O Standard Scientific
0O Fisher Scientific O VWR Scientific
0O Scientific Products
0O Please send me further information on FLURAM.
I am interested in using FLURAM reagent in

Qe

ROCHE DIAGNOSTICS
Division of Hoffmann-La Roche Inc.
Nutley, New Jersey 07110

Name

Position

Institution
Address
City. State. Zip Code

-----------ﬂ

1JR1

L--------------------------------J
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SLatest Scionce Roprints

The following reprints are available for 25¢ per copy. Minimum order of $2.50.
Check or money order, no cash.

Environment

260) R. E. Lee, Jr., “The Size of Suspended Particulate Matter in Air,” 10 Nov. 1972

277) A. H. Hawley, “Ecology and Population,” 23 March 1973

280) R. J. Dubos, “Humanizing the Earth,” 23 Feb. 1973
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306) C. A. Berg, “Energy Conservation Through Effective Utilization,” 13 July 1973

Physics and Space Research

252) R. L. Cohen, “Maéssbauer Spectroscopy: Recent Developments,” 24 Nov. 1972

272) 1. 1. Shapiro et al., “Lunar Topography: Global Determination by Radar,” 1 Dec. 1972

281) D. L. Anderson and T. C. Hanks, “Is the Moon Hot or Cold?,” 22 Dec. 1972
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256) M. F. Hawthorne and G. B. Dunks, “Metallocarboranes That Exhibit Novel Chemical Features.” 3 Nov. 1972
261) J. P. Lowe, “The Barrier to Internal Rotation in Ethane,” 9 Feb. 1973

268) D. Robson, “Isospin in Nuclei,” 12 Jan. 1973

269) R. H. Daivs, “Metabolite Distribution in Cells,” 24 Nov. 1972

275) P. B. Weisz, “Diffusion and Chemical Transformation,” 2 Feb. 1973

291) P. Lauger, “Carrier-Mediated Ion Transport,” 6 Oct. 1972

265) J. R. Porter, “Louis Pasteur Sesquicentennial (1822-1972),” 22 Dec. 1972 »

267) R. Protsch and R. Berger, “Farliest Radiocarbon Dates for Domesticated Animals,” 19 Jan. 1973

283) T. C. Chamberlin, “The Method of Multiple Working Hypotheses,” 7 May 1965

305) J. Blake, “The Teenage Birth Control Dilemma and Public Opinion,” 18 May 1973




Biology-Medicine

242) E. Wei et al., “Neuroanatomical Correlates of Morphine Dependence,” 18 Aug. 1972

243) R. J. Bazell, “Drug Abuse: Methadone Becomes the Solution and the Problem,” 23 Feb. 1973

244) S. Casswell and D. F. Marks, “Cannabis and Temporal Disintegration in Experienced and Naive Subjects,” 23
Feb. 1973

245) M. Goldstein et al., “Tremor and Involuntary Movements in Monkeys: Effect of L-Dopa and of a Dopamine
Receptor Stimulating Agent,” 23 Feb. 1973

246) D. L. Rosenhan, “On Being Sane in Insane Places,” 19 Jan. 1973

247) O. J. Rafaelsen et al., “Cannabis and Alcohol: Effects on Simulated Car Driving,” 2 March 1973

248) C. S. Anast et al., “Evidence for Parathyroid Failure in Magnesium Deficiency,” 18 Aug. 1972

249) A. E. Beer and R. E. Billingham, “Maternally Acquired Runt Disease,” 19 Jan. 1973

250) S. Berl et al., “Actomyosin-Like Protein in Brain,” 2 Feb. 1973

251) C. J. Brokaw, “Flagellar Movement: A Sliding Filament Model,” 3 Nov. 1972

254) J. A. Endler, “Gene Flow and Population Differentiation,” 19 Jan., 1973

257) P. W. Hochachka and T. Mustafa, “Invertebrate Facultative Anaerobiosis,” 8 Dec. 1972

258) E. B. Hook, “Behavioral Implications of the Human XYY Genotype,” 12 Jan. 1973

259) C. J. Krebs et al., “Population Cycles in Small Rodents,” 5 Jan. 1973

262) K. L. Melmon et al.,, “Receptors for Histamine Can Be Detected on the Surface of Selected Leukocytes,” 25 Aug.
1972

263) D. A. Miller and O. J. Miller, “Chromosome Mapping in the Mouse,” 1 Dec. 1972
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AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE
IAIAIA’SI Department MV

‘1515 Massachusetts Avenue, N.W. Washington, D. C. 20005
REMEMBER THAT THE MINIMUM ORDER IS $2.50.

Please send me of the following
copies number of reprint

Name

Address

Zip




Have You

Science & Government R

Missing It

Al
benden grenly. bug

10 the
- Bup
hnce and s

Followin, ran

Firector o ghe 90 intery;

uQMsb, 'he Centey. ,o',"l'h:im Dr

- D, " A

s, p‘,f""'ur. n bsorpy of
bece i

ience F,
{ Ene, Oundy,
oy Directof ) Folicy
ite Hoygy " Nis
House!

rect, ‘ence
a3 Agunology %wg”q& e
Jou

ion’
an'g,

advise o SCi-

Now in its fourth year of publication.

The twice-monthly newsletter researched, written
and published by Washington’s top science-writing
team—D. S. Greenberg and Philip Boffey (both
formerly of the Science news department), with
penetrating commentary by Dr. Grant Swinger.

They tell you what'’s really going on in Washington
at NSF, NIH, the complex of energy offices, AEC,
OMB, DoD, NOAA, NASA, Interior USDA, NIE , ..

Widely quoted (N.Y. Times, London Observer,
Washington Post), SGR is read worldwide at over
1800 scientific and educational institutions, govern-
ment research agencies, the White House, Congress,
every major embassy in Washington.

If you've been missing it, you’ve been missing a
great deal of valuable information and analysis, not to
mention a lot of fun, such as SGR’s Department of
High-Vacuum Oratory, which specializes in punc-
turing stuffed shirts.

Library Journal (Oct. 1, 1973) says SGR
interprets science “‘to cover every conceivable
base from medicine to technology ... An
excellent single source for keeping up with
congressional action (or inaction), and as such
can be recommended for any special science
library.”

Sen. Edward M. Kennedy, chairman, Senate
Subcommittee on Science: ‘| find SC/IENCE &
GOVERNMENT REPORT to be an extremely
useful source of government science policy
news and analysis.”

Phillip Siekevitz, professor of cell biology,
Rockefeller University: ‘“Reading SCIENCE &
GOVERNMENT REPORT is a necessity for
anyone interested in the impact of science on
society . .."”

| Kalorama Station, Section 2,

Jerome Goldstein, editor, Environmental Ac-
tion Bulletin: “l am constantly amazed at how
much valuable insight SGR gives it readers on
critical issues affecting scientific research and
public policies.”

Arthur S. Obermayer, president, Moleculon
Research Corporation: “As president of a small

R&D company, | find SGR unique and of
tremendous value . . .”

$44 per year—published twice monthly (once
each, however, in July and August.)

Subscribe now and receive free a copy of D. S.
Greenberg’s topselling The Politics of Pure Science.

Science & Government Report
P.O. Box 21123

Washington, D.C. 20009
To subscribe please fill out and return this coupon.
We'll bill you later if you prefer.

O Enclosed is $44 for a one-year subscription (22
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an almost impossible time frame and,
at the same time, make appropriate
trade-offs with energy efficiency, ve-
hicle function (personal mobility),
manufacturability, reliability, durabil-
ity, safety, comfort, convenience, cost,
and customer acceptance in a competi-
tive market. The task is extremely
complex and difficult, and we can use
all the understanding and help we can
get. Many members of the American
Chemical Society are already involved
in this effort. We appreciate the in-
terest now evidenced by their former
president.

WILLIAM G. AGNEW
General Motors Corporation,
Research Laboratories,
General Motors Technical Center,
Warren, Michigan 48090

References and Notes

1. Another 6 percent was lost during the same
period because of weight additions required
to meet safety regulations and other factors.

2. Additional fuel economy gains will be realized
in 1975 model cars as a result of a change
in vehicle product mix.

3. For a report of considerable basic combustion
work in the latter area, see W. Cornelius and
W. G. Agnew, Eds., Emi. from Contin-
uous Combustion Systems (General Motors
Symposium Series, Plenum, New York, 1972).

Marathoning

In response to Puretz, Young, and
Baron (Letters, 14 Dec. 1973, p. 1082),
I can only repeat that there has never
been a reported death from coronary
heart disease among marathon finishers
of any age (I). Finishers are defined as
those covering the 42.2-kilometer course
in less than 4 hours. Only autopsied
cases can be considered.

Puretz suggests that Paavo Nurmi
might be the first such case, and Baron
brings up Pheidippides; however, Nurmi
never ran a full 42.2-kilometer course
(2), and Pheidippides probably did not
even exist (3).

Nurmi broke world records in races
of up to 20 kilometers but refused to
run marathon distances in practice for
fear that it would slow him down. He
was a remarkable middle-distance run-
ner, not a marathoner. Puretz is mis-
taken about the 1928 Olympic mara-
thon. The winner was a Frenchman,
not Nurmi (who was not even entered).

The modern Tarahumara Indians,
like the legendary Pheidippides, demon-
strate their endurance with races of
160 kilometers and longer. The limiting
somatic factor in these “marathons” is
skéletal  muscle rather than cardiac

Biochemists:
Look at the

Modules
(Plug-in additions)

Automatic  Simultaneous measure-
Pro- ment of enzyme activity
grammer  of 4 samples
SP 1805

+
Automatic  Automatic measurement
Wave- of up to 5 discrete wave-
length length measurements of 4
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SP 1803

+
Scanning  Allows discrete UV elec-
Densi- trophoretic gel scan with-
tometer out need for dyeing.
SP 1809

Pye Unicam
SP 1800

Thebasic Manual, double-beam
unit UV-Vis. Range: 190-
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Four absorbance scales &
concentration presentation

High resolution mono-
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Second sample position
for turbid solutions
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muscle. Deaths from cardiac or circula-
tory complications are unknown among
the Tarahumara (4).

I agree with Young. It is the mara-
thoner’s life-style that protects him.
The race only. quantitates the benefits.
Rehabilitation centers in Honolulu and
Toronto have a formal distance-run-
ning program for those cardiac patients
who wish to adopt this life-style. The
marathon run becomes the natural
“graduation ceremony” (5). The Hawaii
Heart Association presented trophies to
five such patients at their recent Hono-
lulu Marathon (16 December 1973).
These patients had trained for the
marathon after recovering from one or
more myocardial infarctions (6).

The American Medical Joggers As-
sociation was one of the cosponsors of
the Honolulu Marathon. Only time will
tell whether these marathoning heart
patients will share the coronary protec-
tion of the Olympic athletes.

THOMAS J. BASSLER
Centinela Valley Community Hospital,
555 East Hardy Street,
Inglewood, California 90307
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Rainfall in the Amazon Basin

Portig (Letters, 26 Jan. 1968, p.
376) and Feininger (Letters, 5 April
1968, p. 13) presented evidence that
average annual rainfall in certain tropi-
cal Latin American countries was de-
creasing dramatically and that this de-
crease (as much as 24 percent from
1942 to 1967 in Colombia) was cor-
related with widespread felling of the
Amazon basin forest. New data ob-
tained in Ecuador in July 1973 sug-
gest a disturbing major change in the
overall picture of climatic changes in
the western Amazon basin of South
America.

On 10 July and 13 July 1973, during
flights between Quito and Limoncocha
(a missionary outpost in the Amazonian
rain forest on the Rio Napo in eastern
Ecuador), a strong and widespread
haze of smoke particles was observed

25 JANUARY 1974
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over the Amazon basin at an altitude
of about 2000 feet. According to
pilots and residents subsequently inter-
viewed in this area, the haze has be-
come a daily weather feature over the
past 2 years, coinciding with the dis-
covery of major oil fields in north-
eastern Ecuador and the burning-off
of the new wells. Columns of smoke
from burning wells were observed and
photographed across the entire horizon
on these flights. Rainfall records kept
at Limoncocha indicate that the aver-
age annual rainfall has increased from
about 100 inches (1961 to 1970) to 140
inches today. It seems likely that par-
ticulate matter in the haze is serving
as nuclei for condensation and thus
leading to greater levels of precipita-
tion, as occurred in the area of La
Porte, Indiana, which is east of Chicago
and Gary (1).

This ecological change, whether it is
caused by air pollutants released by the
burning oil wells or by unknown long-
term cyclical factors, should be care-
fully studied by scientists working in
the western Amazon basin in future
months. The consequences of wide-
spread rainfall changes in the tropics
are of obvious economic, agricultural,
and ecological importance to the de-
veloping countries.

THoMas C. EMMEL
Department of Zoology,
Upniversity of Florida,
Gainesville 32601
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Radiation Effects

Harald Trefall (Letters, 23 Nov. 1973,
p. 776) raises questions about the ef-
fects of radiation as represented in
Gillette’s review (News and Comment,
1 Dec. 1972, p. 966) of the BEIR
(Biological Effects of Ionizing Radia-
tions) report (I). A careful reading
of the report would answer most of
Trefall’'s questions, particularly his
semantic difficulties with the expression
“extra deaths,” which incidentally was
not used in the report (illogically or
otherwise). However, there is an urgent
need for the public to understand about
the biological costs of the side effects
of technology (including radiation),
particularly about the comparative risks
of available options, so that logical de-

cisions about new or expanding tech-
nologies can be made and accepted.

Trefall oversimplifies in stating that
agents can “cause premature deaths, no
more and no less” and in proposing
that effects of radiation exposure be
expressed in terms of average reduced
life-span. The ethical ideal that every
being has a right to be born without
man-induced defects and to die from
old age (the natural wearing out of the
body) is fully recognized. However, it
is obvious that all early deaths do not
have the same societal and personal
impact. For example, the death of an
embryo before anyone even knows
about it or the death of an elderly per-
son a few years before he or she would
otherwise die of old age would not
penalize the individual, the persons left
behind, or society, as would the death
of a young adult with family responsi-
bilities on the brink of a productive
career. In addition, genetic effects can
produce a variety of suffering and health
costs over a lifetime which, while they
do not necessarily cause early deaths,
do constitute a biological cost. At pres-
ent, it is not possible in the formulation
of radiation risk values to estimate the
number of person-years lost because
of the agent and somehow to weight
them so that societal and personal con-
siderations are taken into account. With
more data and competence we hope to
move in this direction.

In the meantime, the genetic risk es-
timates in the BEIR report refer to the
production per year by additional radi-
ation of cases of serious, dominant, or
X-linked diseases and defects plus con-
genital abnormalities and constitutional
diseases that are partly genetic. The so-
matic risk estimates refer to annual ex-
cess mortality from cancer that could
be produced by the additional radia-
tion. It may be that such numbers, used
by themselves out of context, do sound
“horrible” and tend to overemphasize
the risk; on the other hand, the calcu-
lations of average life-span reduction
proposed by Trefall do not seem to
convey an easily understood sense of
reality, especially in terms of the pos-
sible effects on individuals.

C. L. CoMaRr
Department of Physical Biology,
New York State Veterinary College,
Cornell University, Ithaca 14850
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Durrum’s new Microbore System
with Fluorescamine
makes possible higher sensitivities at low pressures

The above chromatogram was achieved using un-
modified Miiton Roy pumps, an Aminco fluorometer,
Roche’s Fluram™ (fluorescamine), and Durrum’s latest
resin for microbore analyses, DC-4A. This is the same
resin described by Udenfriend, et al'.2.3 and others45
for separating amino acids in a microcolumn system.

1. S. Udenfriend, S. Stein, P. Bohlen, W. Dairman, W. Leimgruber, M. Weigele,
Science 178, 871 (1972).

2. S. Stein, P. Bohlen, J. Stone, W. Dairman, S. Udenfriend, Arch. Biochem.
and Biophys. 155, 203 (1973).

3. S. Udenfriend, S. Stein, P. Bohlen, W. Dairman, Third American Peptide
Symposium, Boston, June 1972, J. Meienhofer, Ed., (Ann Arbor—Humphrey
Science, Ann Arbor, Michigan).

4. A. G. Georgiadis, J. W. Coffey, Anal. Biochem. (in press).

5. P. E. Hare, Carnegie Institution in Washington Yearbook 1972 (in press).

Durrum can now supply Fluram, DC-4A resin, a new
microbore column, and the other actessories necessary
for those who wish to detect picomole quantities of
amino acids and other primary amines.

A new Resin Report, which describes Durrum’s mi-
crobore system in detail, is now available. Call or write
and ask for Durrum Resin Report no. 6.

Durrum Chemical Corporation,
3950 Fabian Way, Palo Alto,
Calif. 94303 (USA) Telephone
(415) 321-6302 Telex: 348347.

RAPID KINETICS ... AMINO ACID ANALYSIS . .. RESINS FOR LIQUID CHROMATOGRAPHY DURRUM
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GILSON
CHROMATOGRAPHIC
RECORDING
ULTRAVIOLET
SPECTROPHOTOMETER

HIGH-QUALITY GRATING
MONOCHROMATOR

CONTINUOUS ADJUSTMENT
OF/WAVE LENGTH FROM
215 to 310 NANOMETERS

SELF-CONTAINED
200 mm SERVO RECORDER

HEATED STYLUS RECORDING
ON THERMOCHROMIC PAPER

COLD ROOM OPERATION

The new Gilson Model M-UV-RP Monitor
contains a Deuterium light source and
Monochromator to obtain accurate and
stable absorption data from your liquid
column effluent. The Monochromator
provides continuous wave length selection
of any wave length within the standard
range of 215 to 310 nanometers with a
maximum sensitivity of .005 0D/cm of
stylus deflection.

The Gilson UV Monitor records the
absorption peaks on a self-contained
heated stylus recorder which uses 200 mm-
wide thermochromic paper.. Thermochromic
paper is a significant improvement over
conventional heat-sensitive recording paper.
It is impregnated with a heat-sensitive
chemical which turns a bright blue
when heated by the stylus, thus folding
or scratching do not mar the records.

The new Gilson UV Monitors can record
either optical density or percent transmission,
and are designed for continuous cold room
operation.

The Model M-UV-RP has space for a
second channel simultaneously to record
the output of refractive index, pH monitors,
etc. It can also be converted to a general-
purpose two-channel servo recorder for other
laboratory purposes.

An Acrylamide Gel Scanning Attachment
further increases the versatility of this monitor.

We have much more to tell you about this
and other significant improvements in column

monitoring. Please call or write.
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Pioneer 10 Mission to Jupiter

If we are to understand the origin and evolution of the solar system,
we must know more about the heavy planets situated beyond the asteroid
belt. Collectively, these make up more than 99 percent of the mass of the
planets, and they possess most of the angular momentum of the solar
system.

By far the largest of the planets is Jupiter, which has a radius of
71,600 km and a mass 318 times that of Earth., Optically one of the
brightest bodies in the heavens, Jupiter is reminiscent of a ham actor
calling attention to himself. As seen from Earth, the planet has a unique
banded structure, a big red spot, and variable coloration. Aside from the
Sun, Jupiter is for radio astronomers the noisiest object in the sky.
Sporadically, the planet emits great electromagnetic bursts equivalent in
energy to those of megaton thermonuclear devices. These bursts are in
addition to large quantities of synchrotron radiation, which indicate that
Jupiter has a strong magnetic field. In contrast to the other planets,
Jupiter also emits more energy in the infrared than the total energy it
receives from the Sun. As befits a spectacular performer, Jupiter is
accompanied by not one moon, but 12,

With these features as a lure, Jupiter has had the attention of Earth-
based observers for a long time, and it is they who have provided most
of the knowledge about it. The successful Jupiter flyby of Pioneer 10
has now added a substantial amount of information, which will grow as
the records are analyzed in detail (see reports in this issue).

If anything, the new results add to the dramatic qualities of Jupiter.
In its flyby of the planet, the spacecraft encountered large numbers of
higly energetic electrons, protons, and helium nuclei and a correspond-
ingly large exposure to radiation. For man, a whole body dose of about
500 rads is lethal. The spacecraft received an integrated dose of 200,000
rads from electrons and 50,000 rads from protons of energy above
30 Mev.

The spacecraft also encountered a large magnetic field. The total
energy represented by Jupiter’s field is 250,000 times that of Earth. In
free space, the solar wind moves with a velocity of about 2 X 108 cm
per second. However, at distances even greater than 7 million km from
the planet, its magnetic field was found to be deflecting the wind.

Pioneer 10 experimenters discovered that the center of the magnetic
dipole was removed 18,000 km from the center of the planet and that
the axis of the dipole was at an angle of about 15° to the axis of
rotation. What causes the magnetic field? Jupiter has an average density
of about 1, in contrast to 5 for Earth. Does Jupiter have a core of
metallic hydrogen, or perhaps a core of materials similar to that of Earth?

The flyby also added further evidence that Jupiter is dissipating
energy in many ways. It showed that the planet radiates about 2.5 times
as much energy as it receives. Pictures also lent further evidence of
violent convective processes in the planet’s atmosphere. Where is all the
energy coming from?

One of the impressive features of the Pioneer 10 mission was the
performance of the spacecraft and its scientific equipment. Although
Pioneer 10 is about 800 million km distant, two-way communication with
Earth is being maintained (travel time for a message is 45 minutes).
One of the experimental setups required 15,000 commands from Earth.
These were delivered and acted on. The craft, with its transmitter of only
8 watts, has been storing and sending tremendous quantities of data to
Earth. Even after their radiation exposure during flyby, the electronics
components continue to function well as Pioneer 10 proceeds on its way
out of the solar system.—PHiLIP H. ABELSON
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; calculator to your kids. Stop wasting your time
doing math with a pencil.
[ If you've got statistical problems, we've got
& a solution. The Compucorp Micro Statistician.
The professional’s machine.

The Statistician is a hand-held, battery
, operable Micro Computer that thinks the way
i you think.

_ It does blood gas analyses. Works chemistry
~ problems. Breezes through medical calculations.
Cures pathological headaches. Separates
medical facts from fiction.

The Micro Statistician is the first and only
hand-held Micro Computer with built-in standard
deviation (grouped or ungrouped), linear
regression, z-score, t-dependent and independent,
logs and anti-logs, coefficient or correlation,
expected y from regression coefficients, slope
~and intercept.

The Micro Statistician is also the first hand-
held statistical machine that’s programmable.

It allows you to have two 80-step programs in
memory at the same time. Which means
repetitive calculations are a snap. You can do register arithmetic in and out of all ten storage regis-
ters. And you can set the decimal point anywhere you want it. And change it whenever you want to.

The Compucorp Statistician is the first hand-held machine with 13-digit accuracy and a big,
bright 10-digit display. It’s also the first one with an algebraic keyboard and nested parentheses

Get all the facts on Compucorp Micro Computers. We may be an unknown
to you,but we’re already solving tough Bio Med problems around the world.

See your local Compucorp dealer. Or write Computer Design Corporation,
12401 Olympic Boulevard, Los Angeles, California 90064.

Compucorp’
The Unknown Factor in 63 countries.

Circle No. 1 on Readers’ Service Card



If 5100 worth of free
glassware racks won’t entice

you to buy our

CRC Labwasher:maybe
the exclusive patented
features will.

LRH [°H]

Luteinizing h one releasing factor

Only the CRC Labwasher®
offers the choice of four different
rinse combinations of distilled and hot
tap water through the automatic three-
stage rinse cycle. :
Only the CRC Labwasher® offers a unique
system for distribution of heated air for maxi-
mum drying results of laboratory glassware.
And the CRC Labwasher® drying cycle timer
lets you select cycle time anywhere from 0-60
minutes. The CRC Labwasher® saves you

15-30Ci/mmole $220/250uCi $650/1mCi ] S
0.05M Acetic acid solution, in combi-vial, shipped " | :‘;%’;i{ngm;a_s's';va':‘:"br';g"‘(’asgesa!‘,’; i
indry ice. | ®Resbility: The CRC Labwasher® is the
; : The abwasher® i
TRF [*H] also available: orig?n'aal Iirll-)l’abmatmjy labwasher with more
Thyrotropin releasing hormone | than 15 years ofbe;:_glge_?nng and manufactur-
. nd it.
g—o'zroo(;!;‘e'z, I:;-aHég‘O%/ZgoETéag7$65O/1 oi mgcre]ég::;z’r;c; Sgultomatic Labwasher models
-40Ci/mmole uCi mCi
Ethanol:water solution, 3:97 in a silanized combi-vial.

Luteinizing hormone releasing factor
[pyroglutamic-3-3H] NET-440

...undercounter, free-standing or mobile. All

~ ;  models feature a seamless interior of non-cor-
(v rosive porcelain enamel that resists damage
from chemicals. 7

For more information, request Bulletin
A-401. In order to take advantage of the spe-
cial offer of $100 worth of glassware racks
free with the purchase of any CRC Labwasher®,
you must inquire by April 30, 1974,

The CRC Labwasher® is sold exclusively through

The LAB APPARATUS Co.

18901 Cranwood Parkway, Cleveland, Ohio 44128
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@ New England Nuclear

575 Albany Street, Boston, Mass. 02118
Customer service 617-482-9595

NEN Canada Ltd., Dorval, Quebec; NEN Chemicals GmbH, Dreieichenhain, Germany.
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CHAMP

...PICTURE TAKER

Visual images are fleet-
ing—so, for the record,
...you need pictures.
No telling when or how
often they can prove
invaluable.

That's why so many
of your peers are rou-
tinely snapping pic-
tures while looking at
specimens and samples
with Bausch & Lomb’s
StereoZoom 7 visual-
photographic system.
The Champ's superb op-
tical system which gives
unbeatable visuals will
put the images on film
right while you're look-
ing. And they will be

available as often as
you want to refresh
your memory, make
comparisons, prove
points.

There’s a choice of
most camera formats
with the new Integrat-
ed Cameras, Series Il
with optional exposure
meter. They’re integral,
but do not interfere
with the optical system
and interchange to fit
varying needs.

Be ready. Write for
our new Stereomicro-
scope catalog 31-15
and our free demon-
stration offer.

BAUSCH & LOMB (§)

SCIENTIFIC OPTICAL

PRODUCTS DIVISION
20701 Bausch Street, Rochester, N.Y. 14602

StereoZoom, Reg. T.M.
Bausch & Lomb.

For literature circie Reader Service Card No. 72
For demonstration circle Reader Service Card No. 73
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Graphic Display Interface for

Minicomputers

The BP-721 converts any d-c coupled
X-Y oscilloscope or other display de-
vice into a graphics display terminal.
The unit enables the plotting of points,
lines, alphanumerics, and real-time dy-
namic displays. Software features BASIC
language commands. Real-time dynamic
displays are flicker-free due to a 50-
hertz scope refresh provided by internal
semiconductor memory. The resolution
" is = 0.2 percent on the X and Y axes.
This can be increased to 0.05 percent
with a larger unit. The memory capacity
is 256 points which is also expandable
to 1024 points. Megatek Corporation.
Circle No. 130 on Readers’ Service
Card.

Microscope Slide Mount

The Thomas-Cobb slide mount en-
ables the user to view a specimen from
either side under oil immersion. The
system consists of two cover glasses
(with the specimen between them) held
in a soft aluminum frame that has an
18-millimeter hole in the center. The

Fig. 1. Disposable plastic tips for liquid
transfer are available from Oxford Labo-
ratories. They are shown here with the
Macro-Set pipetting device. The tips are
sterilized with gamma radiation and color
coded by capacity.

25 JANUARY 1974

cover glasses with the specimen are
placed on the frame over the hole and
a thin square vinyl insert is placed on
each side of the mount. The edges of
the frame are crimped to hold the in-
serts and mount in place and the result
is a microscope slide that may be
viewed under high magnification from
top or bottom. Arthur H. Thomas Com-
pany. Circle No. 132 on Readers’ Ser-
vice Card.

Sterile Tips for Liquid Transfer

Disposable plastic tips (Fig. 1) for
liquid handling instruments are steri-
lized by radiation from a cobalt-60
source. They are individually wrapped
and color coded to indicate capacity.
The individual wrapping and method of
sterilization ensure that they need not
be touched from sterilization through
disposal. Irradiation is more effective
for such sterilization than is the use of

Fig. 2. The ISCO model 1440 high pres-
sure liquid chromatograph. The pump
develops up to 2000 pounds per square
inch.

gas and it is easier on the product than
heat treatment. The tips are made of
polypropylene. Oxford Laboratories.
Circle No. 131 on Readers’ Service
Card.

Liquid Chromatograph

The model 1440 chromatograph
(Fig. 2) features a constant-flow, pulse-

‘less solvent pump for isocratic or

gradient elution. The pump develops up
to 2000 pounds per square inch. Solvent
changing is facilitated by rapid refill
and washout valves. Sample injection is
rapid and reproducible with the six-port
injection valve. Stainless steel columns
with nonclogging fittings and no dead
volume are featured. The dual-beam
photometer has eight full-scale absorb-
ance ranges from 0.01 A to 2.0 A, low
noise, micro flow cells, and 13 operating
wavelengths. Instrumentation Special-
ties Company (ISCO). Circle No. 137
on Readers’ Service Card.

Literature

Calculations is a quarterly magazine
that deals with applications of calcu-
lators and software to scientific research
problems. Tektronix, Incorporated. Cir-
cle No. 132 on Readers’ Service Card.

Edmund Catalog 735 describes more
than 4000 items of use in science edu-
cation, research, and science related
avocations. Edmund Scientific Com-
pany. Circle No. 134 on Readers’ Ser-
vice Card.

Variscan Detector System for Con-
tinuously Variable Wavelength UV De-
tection is an eight-page brochure de-
voted to systems for liquid chroma-
tography. It includes performance and
design parameters as well as sample
spectra. Varian Associates, Instrument
Division. Circle No. 135 on Readers’
Service Card.

Collaborative Research Catalog No. 2
lists defined sequence oligonucleotides
and radioimmunoassay reagents. Col-
laborative Research, Incorporated. Cir-
cle No. 136 on Readers’ Service Card.

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in
all disciplines in academic, industrial, and gov-
ernment organizations are featured in this space.
Emphasis is given to purpose, chief characteristics,
and availability of products and materials. En-
dorsement by Science or AAAS is not implied.
Additional information may be obtained from the
manufacturers or suppliers named by circling the
apprcpriate number on the Readers’ Service Card
(see pages 258A and 338C) and placing it in the
mailbox. Postage is free.—RICHARD G. SOMMER
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BOOKS RECHRIVED

(Continued from page 300)

and Health Services. Madrid, Mar. 1973.
Asociacién Espafiola para el Control de
la Calidad, Madrid, 1973. 250 pp., illus.
Paper, 500 pesetas.

Cospar Life Sciences and Space Re-
search 11. Proceedings of a meeting,
Madrid, May 1972. P. H. A. Sneath, Ed.
Akademie, Berlin, 1973. x, 308 pp., illus.
DM 64. .

Crime in Developing Countries. A Com-
parative Perspective. Marshall B. Clinard
and Daniel J. Abbott. Wiley-Interscience,
New York, 1973. xvi, 320 pp. $12.95.

Cytology of the Female Genital Tract.
G. Riotton and W. M. Christopherson in
collaboration with R. Lunt. World Health
Organization, Geneva, 1973 (U.S. distribu-
tor, American Public Health Association,
Washington, D.C.). 44 pp. + plates. $18;
with transparencies, $50. International
Histological Classification of Tumours,
No. 8.

Deposition and Corrosion in Gas Tur-
bines. Proceedings of a conference, Lon-
don, Dec. 1972. A. B. Hart and A. J. B.
Cutler, Eds. Halsted (Wiley), New York,
1973. xviii, 426 pp., illus. $47.50.

Does College Matter? Some Evidence
on the Impacts of Higher Education. Pro-
ceedings of a conference, Woods Hole,
Mass., July 1972. Lewis C. Solmon and
Paul J. Taubman, Eds. Academic Press,
New York, 1973. xx, 416 pp., illus. $14.95.

Dynamics in Engineering Structures.
Vladimir Kolousek. Translated from the
Czech. R. F. McLean and J. F. Fleming,
Eds. Halsted (Wiley), New York, 1973.
580 pp., illus. 4 charts. $39.95.

Earthquakes. Spectral Analysis and
Characteristics of Accelerograms as a
Basis of Earthquake-Resistant Design.
Raul Husid. Bello, Santiago, Chile, 1973.
448 pp., illus. Paper, $15.

Economics and the Public Purpose. John
Kenneth Galbraith. Houghton Mifflin,
Boston, 1973. xvi, 334 pp. $10.

Egyptian Religion. Siegfried Morenz.
Translated from the German edition
(Stuttgart, 1960) by Ann E. Keep. Cornell
University Press, Ithaca, N.Y., 1973. xiv,
380 pp. $19.50.

Electronics for Neurobiologists. Paul
Brown, Bruce W. Maxfield, and Howard
Moraff. MIT Press, Cambridge, Mass.,
1973. xii, 544 pp., illus. $19.95.

Emotion in Man and Animal. Its Nature
and Dynamic Basis. Paul Thomas Young.
Krieger, Huntington, N.Y., ed. 2, 1973.
xvi, 480 pp., illus. $14.95.

Engineering Education. A Social His-
tory. George S. Emmerson. David and
Charles, Newton Abbot, England, and
Crane, Russak, New York, 1973. 384 pp.
$16.25.

Evolutionary Paleoecology of the
Marine Biosphere. James W. Valentine.
Prentice-Hall, Englewood Cliffs, N.J,,
1973. xvi, 512 pp., illus. $16.95.

Experimental Embryology of Echino-
derms. Sven Horstadius. Clarendon (Ox-
ford University Press), New York, 1973.
X, 192 pp., illus. $16.

Exploring Minerals and Crystals. Robert
1. Gait. Photographs by Arthur Williams.

Circle No. 89 on Readers’ Service Page



McGraw-Hill, New York, 1973. 120 pp.
$7.95.

Fertility Control Methods. Strategies
for Introduction. Proceedings of a work-
shop, Seattle, Wash., Dec. 1972. Gordon
W. Duncan, Elizabeth J. Hilton, Philip
Kreager, and Arthur A. Lumsdaine, Eds.
Academic Press, New York, 1973. xviii,
230 pp. $7.50.

Findlay’s Practical Physical Chemistry.
Revised and edited by B. P. Levitt. Halsted
(Wiley), New York, ed. 9, 1973. xxii, 442
pp., illus. $11.75.

Fixation in Histochemistry. P. J. Sto-
ward, Ed. Chapman and Hall, London,
1973 (U.S. distributor, Halsted [Wiley],
New York). xii, 202 pp., illus. $16. Re-
printed from The Histochemical Journal,
vols. 4 and S.

Foundations of Futurology in Educa-
tion. Richard W. Hostrop, Ed. ETC Pub-
lications, Homewood, Ill., 1973. vi, 250
pp. $7.95.

Foundations of the Thermodynamic
Theory of Generalized Fields. Essays in
Natural Philosophy. Mahmoud A. Melehy.
Mono Book, Baltimore, 1973. xxii, 256
pp., illus. $15.

Fourier Transforms of Distributions and
Their Inverses. A Collection of Tables.
Fritz Oberhettinger. Academic Press, New
York, 1973. xii, 168 pp. $18. Probability
and Mathematical Statistics, vol. 16.

Free Radicals. Vol. 2. Jay K. Kochi,
Ed. Wiley-Interscience, New York, 1973.
xxii, 906 pp., illus. $42.50. Reactive In-
termediates in Organic Chemistry.

From Diagnosis to Treatment. An Ap-
proach to Treatment Planning for the
Emotionally Disturbed Child. Vol. 8, No.
87. Formulated by the Committee on
Child Psychiatry. Group for the Advance-
ment of Psychiatry, New York, 1973. pp.
517-662. Paper, $4.

Fundamental and Applied Laser Physics.
Proceedings of a symposium, Esfahan,
Iran, Aug. 1971. Michael S. Feld, Ali
Javan, and Norman A. Kurnit, Eds. Wiley-
Interscience, New York, 1973. xiv, 952
pp., illus. $27.50.

Gas Chromatography—Mass Spectrom-
etry in Neurobiology. E. Costa and B.
Holmstedt, Eds. Raven, New York, 1973.
viii, 176 pp., illus. $15.95. Advances in
Biochemical Psychopharmacology, vol. 7.

La Génétique de DIntelligence. Jacques
Larmat. Presses Universitaires de France,
Paris, 1973. 192 pp., illus. Paper, 18F.
Collection SUP.

Geowriting. A Guide to Writing, Edit-
ing, and Printing in Earth Science. Wen-
dell Cochran, Peter Fenner, and Mary
Hill, Eds. American Geological Institute,
Washington, D.C., 1973. 80 pp., illus.
Paper, $3. GEGS Programs Publication
17.

Gravitation. Charles W. Misner, Kip S.
Thorne, and John Archibald Wheeler.
Freeman, San Francisco, 1973. xxx, 1280
pp., illus. Cloth, $39.50; paper, $19.95.

The Growth of Crystals from Liquids.
J. C. Brice. North-Holland, Amsterdam,
and Elsevier, New York, 1973. xiv, 380
pp., illus. $31. Series of Monographs on
Selected Topics in Solid State Physics 12.

Habituation. Harman V. S. Peeke and
Michael J. Herz, Eds. Academic Press.
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WATER BATHS?

We have the
right model
for you.

WE REPRESENT ...
Blue M o Boekel e Buchler

CS&E o Eberbach e Forma e Lab-Line
Lauda e NAPCO e “Precision”

Tecam e Thermolyne

Regardless of the type of bath you need for your laboratory,
whether for water, oil or sand, we have a model to meet your
requirement.

We can supply cylindrical shallow form types, deep form, rec-
tangular, multi-block, one- and two-compartment . . . shaker . . .
reciprocating and oscillating . . . refrigerated, steam or electric
... in metal or glass . . . for such tests as controlled temperature
incubations, stability, aging, serological, paraffin tissue section,
etc. We also have a variety of circulating systems for converting
suitable containers into efficient, closely controlled water baths.

In addition to water baths and circulating systems, we stock
over 30,000 other items. So whether you are in the market for a
stmple little test tube or a sophisticated laboratory instrument,
we can meet your requirement. Ask us for literature.

LABORATORY...
S G A ¢ APPARATUS
s cremrrirreR ¢+ INSTRUMENTS
i ¢ CHEMICALS
BLOOMFIELD, N. J. 07003 ¢ GLASSWARE
Branches: BN?:;I;n Neaﬁ:'ven o Elk Grol\iell\!illage = Fuéi:lﬁ.on 2 Phi'l’:?‘:Iap.hia . Silve{‘iaring = Sy{‘acvuse
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The First Wide Range
Microlome-Cryostal..
Temperatures from
—13°6 10 —30°C...
Frozen Sections

from 40 . 101p...

The Harris LoTemp model WRC
is two microtome-cryostats in
one. A single unit that can do
both routine diagnostic pro-
cedures and such sophisticated
research procedures as thin
section light microscopy, auto-
radiography, fluorescence mi-
croscopy and other histological
procedures, at a cost compar-
able to presently available
routine cryostats.

The Harris model WRC is
compact. .. can be moved any-
where it's needed. The cold
chamber has extra room for
tissue handling, storage or
freeze drying. Full opening top
with special access ports com-
bines the features of a totally
closed system with the easy ac-
cessibility of open top models.

Available equipped with Jung
or International Equipment
Corp. microtomes, or cryostat
only prepared for installation of
your present |.E.C. microtome.
Installed stereo zoom micro-
scope also available.

For a full description of the
Harris WRC and its wide range
of Ieladditional features write or
call ...

Harris Manufacturing Co., Inc.

14 Republic Road

Treble Cove Industrial Park
North Billerica, Mass. 01862
(617) 667-5116
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New York, 1973. 2 vols, illus. Vol. 1,
Behavioral Studies. xii, 290 pp. $15. Vol
2, Physiological Substrates. xii, 216 pp.
$22.50.

Hadron Physics at Very High Energies.
David Horn and Fredrik Zachariasen.
Benjamin, Reading, Mass., 1973. xviii,
378 pp., illus. Cloth, $17.50; paper, $9.50.
Frontiers in Physics.

The Hammett Equation. C. D. Johnson.
Cambridge University Press, New York,
1973. viii, 196 pp., illus. $13.50. Cam-
bridge Chemistry Texts.

Handbook of Environmental Control.
Richard G. Bond, Conrad P. Straub, and
Richard Prober, Eds. CRC Press, Cleve-
land, Ohio, 1973. Two volumes, illus. Vol.
1, Air Pollution. x, 576 pp. $36. Vol. 2,
Solid Waste. x, 580 pp. $31.

Harmonic Analysis on Homogeneous
Spaces. Nolan R. Wallach. Dekker, New
York, 1973. xx, 362 pp. $24.75. Pure and
Applied Mathematics, vol. 19.

The Head, Neck, and Trunk. Muscles
and Motor Points. John H. Warfel. Lea
and Febiger, Philadelphia, ed. 4, 1973.
128 pp., illus. $4.75.

Housing Urban America. Jon Pynoos,
Robert Schafer, and Chester W. Hartman,
Eds. Aldine, Chicago, 1973. x, 598 pp. +
plates. $25.

Imprinting. Early Experience and the
Developmental Psychobiology of Attach-
ment. Eckhard H. Hess. Van Nostrand
Reinhold, New York, 1973. xvi, 472 pp.,
lllus. $19.50. Behavioral Science Series.

Inborn Errors of Metabolism. Proceed-
ings of a symposium, Warffum, The
Netherlands, 1972. F. A. Hommes and
C. J. Van Den Berg, Eds. Academic
Press, New York, 1973, xvi, 376 pp.,
illus. $19.75.

Industrial Gums. Polysaccharides and
Their Derivatives. Roy L. Whistler and
James N. BeMiller, Eds. Academic Press,
New York, ed. 2, 1973. xii, 808 pp., illus.
$45.

Institution Building in India. A Study
of International Collaboration in Man-
agement Education. Thomas M. Hill, W.
Warren Haynes, and Howard Baumgartel,
with the collaboration of Samuel Paul.
Harvard University Graduate School of
Business Administration, Boston, 1973.
xvi, 382 pp. $10.

The International Encyclopedia of Cats.
G. N. Henderson and D. J. Coffey, Eds.
Photographs by Anne Cumbers; drawings
by Annabel Milne. McGraw-Hill, New
York, 1973. 256 pp. 4 plates. $17.95.

International Review of Cytology. Vol.
35. G. H. Bourne, J. F. Danielli, and K.
W. Jeon, Eds. Academic Press, New York,
1973. x, 372 pp., illus. $23.50.

Introduction to Behavioral Genetics. G.
E. McClearn and J. C. DeFries. Freeman,
San Francisco, 1973. x, 350 pp., illus. $10.
A Series of Books in Psychology.

Introduction to Electron and Yon Optics.
Poul Dahl. Academic Press, New York,
1973. viii, 148 pp., illus. $10.50.

An Introduction to Financial Control
and Reporting in Multinational Enterprises.
Graduate School of Business, University
of Texas, Austin, 1973, xii, 90 pp. Paper,
$1. Studies in International Business No.
1. Reprinted from the 1973 Supplement to
the Accounting Review.

An Invitation to Cognitive Psychology.
W. Lambert Gardiner. Brooks/Cole
(Wadsworth), Monterey, Calif., 1973. x,
180 pp. Paper, $4.95.

Kuyo Chico. Applied Anthropology in
an Indian Community. Oscar Nunez del
Prado with the collaboration of William
Foote Whyte. Translated by Lucy Whyte
Russo and Richard Russo. University of
Chicago Press, Chicago, 1973. xvi, 162
pp., illus. $9.50.

Laser Devices and Applications. A Book
of Selected Reprints. Ivan P. Kaminow
and Anthony E. Siegman, Eds. IEEE
Press, New York, 1973 (distributor, Wiley,
New York). viii, 496 pp., illus. Cloth,
$14.95; paper, $7.50.

Liberal America and the Third World.
Political Development Ideas in Foreign
Aid and Social Science. Robert A. Pack-
enham. Princeton University Press, Prince-
ton, N.J., 1973. xxii, 396 pp. $15.

Life beyond Earth and the Mind of
Man. Proceedings of a symposium, Boston,
Nov. 1972. Richard Berendzen, Ed. Na-
tional Aeronautics and Space Administra-
tion, Washington, D.C., 1973 (availablc
as NASA SP-328 from the Superintendent
of Documents, Washington, D.C.). viii,
106 pp., illus. Paper, $1.

Man against Tsetse. Struggle for Africa.
John J. McKelvey, Jr. Cornell Univer-
sity Press, Ithaca, N.Y., 1973. xviii, 306
pp., illus. $12.50.

Marine Aquarium Keeping. The Science,
Animals, and Art. Stephen Spotte. Wiley-
Interscience, New York, 1973. xviii, 172
pp., illus. 4 plates. $9.95.

Mathematical Models and Applications.
With Emphasis on the Social, Life, and
Management Sciences. Daniel P. Maki and
Maynard Thompson. Prentice-Hall, Engle-
wood Cliffs, N.J., 1973. xviii, 492 pp.,
illus. $14.95.

The Mathematics of Collective Action.
James Coleman. Aldine, Chicago, 1973.
x, 192 pp., illus. $9.75. Methodological
Perspectives.

Media Utilization and Needs in Phy-
sician’s Assistant Programs and Medical-
Health Education. D. Robert Howard,
Saul H. Jacobs, and David E. Lewis.
Association of American Medical Col-
leges, Washington, D.C., 1973. viii, 78 pp.
Paper, $2.50.

Microwave Semiconductor Devices. Fun-
damentals and Radiation Effects. R. J.
Chaffin. Wiley-Interscience, New York,
1973. xii, 388 pp., illus. $22.50.

Mineral Deposits. Origin, Evolution, and
Present Characteristics. J. H. Tatsch.
Tatsch Associates, Sudbury, Mass., 1973.
vi, 264 pp., illus. $64.

Minnesota Symposia on Child Psychol-
ogy. Vol. 7. Minneapolis, Oct. 1972.
Anne D. Pick, Ed. University of Minne-
sota Press, Minneapolis, 1973. x, 214 pp.,
illus. $8.75.

Molecular Biology of Plants. A Text-
Manual. Joe H. Cherry. Columbia Univer-
sity Press, New York, 1973. xii, 204 pp.,
illus. $12.

Neurochemistry of Cerebral Electro-
shock. Walter B. Essman. Spectrum,
Flushing, N.Y., 1973 (distributor, Halsted
[Wiley], New York). viii, 182 pp., illus.
$12.50. Monographs in Modern Neuro-
biology.
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Micro and The Brush440
Semi-Micro portable recorder.
CUVETTES A general purpose

for Micro recorder that does more.
and Semi-Micro

The Brush 440 has four 40 mm channels, two

Chemistry and event markers, eight pushbutton chart speeds,
and built-in signal conditioners. There’s pres-

High Temperature surized ink writing and.linearity guaranteed to
Determinations. 99%2%.

Write Gould Inc., Instrument Systems Division,
(Stoppered) 3631 Perkins Avenue, Cleveland, Ohio 44114. Or
Kouterveldstraat Z/N, B.1920 Diegem, Belgium.

4MM Window-Type 9 =
(2MM Window-Type 18)

Narrow window cells for small vol-
ume samples — readily available
from Savant for the Micro-Chem-
ist and Biological Chemist who
are limited by small sample size.
Fits all well known Spectropho-
tometers. Also a complete line
of standard cuvettes. Write

for catalog.

SAVANT CELLS DIVISION
SAVANT INSTRUMENTS, INC. -) GOULD

221 Park Ave., Hicksville, N.Y. 11801

Circle No. 110 on Readers’ Service Card Circle No. 113 on Readers’ Service Card

SHAKE AND INGUBATE. . RIGHT O VOUR BENGH

Now, you can completely control shake-flask environments
right on your own lab bench. This low-cost Environmental
Shaker provides stable temperature in a wide range, and
adjustable rates of gyrotory agitation. With speeds up to
500 rpm, you can dramatically increase oxygen transfer and
aeration efficiency. It is even possible to introduce a
gaseous atmosphere during the process. To add to the
flexibility, we can supply a wide range of shaker platforms
for various size test tubes and flasks of 10 ml

to 500 ml capacity.
Using a patented dynamically balanced drive, the Model
G24 can run 24 hours a day, year-in and year-out.
It won’t budge, creep or vibrate, and will never
shake a thing on your bench. If you want
to shake a big payload in a small space,
and incubate in the process,
Write for catalog G24S/174.

NBS

NEW BRUNSWICK SCIENTIFIC CO.,INC.

1130 SOMERSET STREET, NEW BRUNSWICK, NEW JERSEY 08903

Circle No 71 on Readers’ Service Card
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RIA’s are so much easier and accurate
with a Brinkmann Dilutor.

ST
R sl

RIA sample processing
becomes a simple matter with the
Brinkmann Digital Dilutor; it mixes
sample and reagent additively,
precisely and automatically at
the touch of a button. Outstanding
accuracy and reproducibility is
made possible by an electronic
digital volume setting system
combined with two precision
cylinder and piston assemblies,
each having only 2 moving parts.

Liquids contact only glass
and PTFE components. Operating
range is 1.0 to 5,000 ul for reagent,
adjustable in steps of 1.0 gl
Choice of iwo sample ranges: 0.1
to 500 ul, adjustable in steps of
0.1 ul (Model 1), or 1.0 to 5,000 g,
in steps of 1.0 ul (Model H1). For
literature write: Brinkmann
Instruments, Cantiague Road,
Westbury, New York 11590.
in Canada: Brinkmann
Instruments (Canada)

Ltd., 50 Galaxy Bivd.,
Rexdale {Toronto), Ont.

Brinkmann
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BOMBS and
PRESSURE VESSELS

Parr offers a wide selection of bombs and pres-
sure vessels for applying heat, pressure and agita-
tion to any chemical reaction or physical test
system. These are made in several different styles
and in all principal corrosion resistant alloys.
Capacities range from 15 to 2000 ml. with work-
ing pressure limits of 1000, 3000, 7500 psig. and
higher. Valves, thermowells, dip tubes and other
attachments can be provided.

PARR INSTRUMENT COMPANY
211 Fifty-Third St. Moline, 1ll. 61265
Telephone (309) 762-7716

Ask for our
Pressure Vessel Catalog.
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Numerical Analysis. A. M. Cohen, J. F.
Cutts, R. Fielder, D. E. Jones, J. Ribbans,
and E. Stuart. Halsted (Wiley), New York,
1973. xiv, 342 pp., illus. $10.75.

Problems for a Computer-Oriented Cal-
culus Course. With an Appendix on Ele-
mentary Fortran Programming. Richard
C. Allen, Jr, and G. Milton Wing. Pren-
tice-Hall, Englewood Cliffs, N.J., 1973.
xvi, 206 pp., illus. Paper, $3.50.

Proceedings of a Collogquium on the
Winter Hardiness of Cereals. Marton-
véasar, Hungary, Oct. 1972. Sandor Rajki,
Ed. Agricultural Research Institute of the
Hungarian Academy of Sciences, Marton-
vasir, Hungary, 1972. ii, 222 pp., illus.
Paper.

Proceedings of the 11th International
Conference on the Physics of Semicon-
ductors. Warsaw, Poland, July 1972. El-
sevier, New York, and Polish Scientific
Publishers, Warsaw, Poland, 1973. Two
volumes, illus. Vol. 1, pp. 1-782. Vol. 2,
pp. 783-1514. $72.

The Process of Psychotherapy. Empiri-
cal Foundations and Systems Analysis.
Donald J. Kiesler. Aldine, Chicago, 1973.
xxiv, 464 pp. $15. Modern Applications
of Psychology.

Professors, Unions, and American High-
er Education. Everett Carll Ladd, Jr., and
Seymour Martin Lipset. American Enter-
prise Institute for Public Policy Research,
Washington, D.C., 1973. xii, 124 pp. Pa-
per, $1.75. Domestic Affairs Study, 16.

Progress in Surface and Membrane Sci-
ence. Vol. 7. J. F. Danielli, M. D. Rosen-
berg, and D. A. Cadenhead, Eds. Aca-
demic Press, New York, 1973. xvi, 334
pp., illus. $24.50.

Propagators in Quantum Chemistry. Jan
Linderberg and Yngve Ohrn. Academic
Press, New York, 1973. viii, 152 pp.,,
illus. $9.50. Theoretical Chemistry, vol. 3.

Properties of Materials for Electrical
Engineers. K. J. Pascoe. Wiley, New York,
1973, xii, 324 pp., illus. $15.95.

Psycholinguistics and Aphasia. Harold
Goodglass and Sheila Blumstein, Eds.
Johns Hopkins University Press, Baltimore,
1973. vi, 346 pp., illus. $12.50.

The Psychology of Learning and Moti-

vation. Advances in Research and Theory.
Vol. 7. Gordon H. Bower, Ed. Academic
Press, New York, 1973. xiv, 370 pp.,
illus. $19.50.
" Psychopathology and Pictorial Expres-
sion. An International Iconographical
Collection. Vol. 3, Series 13-18. Karger,
Basel, Switzerland, 1973 (U.S. distributor,
Phiebig, White Plains, N.Y.). 41 pp. +
plates. Unbound, boxed, $57.50.

Quantum Mechanics. New Approaches
to Selected Topics. Harry J. Lipkin. North-
Holland, Amsterdam, and Elsevier, New
York, 1973. xvi, 465 pp., illus. $37.50.

Quantum Statistical Properties of Radia-
tion. William H. Louisell. Wiley, New
York, 1973. xvi, 528 pp. $27.50. Wiley
Series in Pure and Applied Optics.

Queueing Theory in OR. E. Page. Crane,
Russak, New York, 1972. 188 pp., illus.
$11. Operational Research Series.

The Rand McNally Atlas of World
Wildlife. Rand McNally, New York, in
association with Beazley, London, 1973.
208 pp. $25.
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