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Introducing a low-cost automatic amino acid analyzer
with 30-sample capacity: the Model 119

If you want fully automatic amino acid analyses, and have a limited budget, buy the
Model 119 from Beckman. It analyzes up to 30 samples in sequence, and you program it
just by setting a few timers. It is an operator’s delight.

But even if it weren’t easy to program, the Model 119 would still be far and away the
quality choice in low-cost automatics. The analyses, of course, are superb—as they are
from all Beckman Analyzers. And all are backed by direct Beckman field service,
with offices in principal cities in the U.S., Canada, and around the world.

Model 119: the unbeatable combination of economy, automation, and performance.
Write for Brochure SB-333 to Spinco Division, Beckman Instruments, Inc., 1117 California
Avenue, Palo Alto, California 94304.

Bec d INSTRUMENTS, INC.
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A Systematic approach to chromatography
All components for complete systems

Pharmacia Fine Chemicals offers a wide range of GVALVES. 3- and 4-way valves allow easy operation
compatible components for a variety of gel filtration and flexibility for sample application, recycling, flow
and ion exchange chromatographic systems. reversal, by-pass, etc.

OCOLUMNS. A comprehensive range of jacketed and 0 RESERVOIRS. Bi-functional gel and eluant reservoirs
unjacketed columns available in diameters from 0.9 to for column packing and elution at constant pressure.
21.5 cm. Lengths from 15 to 100 cm. Special solvent e CONNECTORS. 2- and 3-port connectors for capillary
resistant columns also available in diameter 2.5 cm. tubing allow easy interconnection of chromatographic
Lengths 45 and 100 cm. components without flanging or flaring.

@ FLOW ADAPTORS. Permit upward flow elution, sam-  {§) FLOW CONTROL VALVE. Designed for shut-off as
ple application, recycling, flow reversal, etc. well as flow control.

NEW

Jacketed columns with new design. Diameters 1.6 and 2.6 cm (K16 and K26).

Lengths 40, 70 and 100 cm. Special 1.6x20 cm column for ion exchange chromatography.
Flow adaptors for 1.6 and 2.6 cm columns (A16 and A26).

Flow control valve (FCV-1). Standard on 1.6 and 2.6 cm columns.

Pharmacia Fine Chemicals Inc.

800 Centennial Avenue Phal'maCla

PISCATAWAY

New Jersey 08854 Fine Chemicals

Pharmacia (Canada) Ltd. 110 Place Crémazie, Suite 412, Montreal 11, P. Q.
(Inquiries outside U.S.A. and Canada should be directed to PHARMACIA FINE CHEMICALS, Uppsala, Sweden.)
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Reconstruction of the jaws of the giant
fossil shark, Carcharodon megalodon.
Persons in the photo were preparators
in the Department of Vertebrate Pale-
ontology at the American Museum of
Natural History, New York City, in
1909. Back row (left to right): C.
Falkenbach, Charles Lang, W. Cortes,
and George Olsen. Front row (left to
right): Otto Falkenbach and Fred
Kessler. See review of The Life of
Sharks, page 136. [Courtesy of the
American Museum of Natural History]



Some things
are changing for the better-...

Many people know us as an instrument manufacturer:

we make more than 2,000 products for measurement, test
and analysis. Others know us as a computer company:
more than 10,000 own our programmable calculators and
computers. We prefer to think that our business is to
serve measurement, analysis and computation needs. ..
in science, industry, medicine and education. This is the
rationale behind every new instrument, computer or
system that we tell you about in these ads. This month:

For picky people with partlallar problems:
A design-your-own calculator

A user in virtually any discipline now can cus-
tomize a powerful new programmable calculator
to his specific computational needs.

An agronomist, for example, may want to
examine the characteristics of a large plant popu-
lation and determine the mean, standard deviation
and standard error of their distribution. With the
Model 10, he simply enters the raw data and hits a

“raw BEL
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Whatever your job, here's a calculator that speaks your language.
You can customize its keyboard, memory size, display, programs
and peripherals to suit your number-crunching tasks.

single key for the complete statistical analysis. A
chromatographer can obtain per cent concentration
and relative retention time of each component on his
chromatogram . .. at a single keystroke. A physicist
completes a sequence of acceleration, velocity,
force and work . . . and a clinical pathologist com-
putes a full blood gas analysis . . . at a single key-
stroke. Et cetera.

This is possible because the new Model 10
calculator has interchangeable function blocks which
can define its keyboard to meet varying needs. One
standard plug-in block emphasizes powerful statisti-
cal computations, another gives higher mathematics
capability, and the third is completely user-definable.
This block provides single keystroke solutions to
multiple-step calculations commonly encountered by
the user. Once programmed each key performs its
customized function whenever he strikes it.

For more on tailoring the $2,975 Model 10 to
your particular profession (full alphanumeric printing
capability, expandable memory, a wide line of pe-
ripherals, etc.) write for our brochure.



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

Freedom with protection
for the post-coronary patient

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

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

At the nursing station,
the patient’'s ECG signal is
monitored by a receiver that
operates automatically, never
requires tuning and accepts

| only valid signals, minimizing

P artifacts from patient motion.
S 7 automatic warning light
alerts the nurse of such inoperative conditions as:
patient out of range, dislodged electrode, low battery
power. It is completely compatible with HP patient
monitoring systems. Because it doesn’t require new
wiring, the ECG Telemetry System is easily intro-
duced into existing facilities. Price is $1,800 for each
patient unit. Write for our new illustrated brochure.
8 OCTOBER 1971

Want to wield more power?
Usea that has connections

Adding the power of a computer to the laboratory
can change the role of a technologist for the better.
That'’s especially true with HP’s new 2100, a small
computer that grows with your needs.

Once it rolls through your door, the 2100 resists
replacement by expanding as your needs increase.
Starting with its smallest configuration for only
$6,900, you get a powerful computer that understands
your instruments. Fourteen input/output devices
and peripherals, and dozens of instruments, can be
plugged directly into the 2100. HP has a big advan-
tage here because we probably made many of your
instruments in the first place.

The 2100 is more than just a pretty face. This easily expandable
mini can toil as a general purpose digital computer, be dedicated
to specific applications, or work in modular automated systems.

When you need more capability, you merely
plug in additional memory and hook on peripherals.
Smaller and nearly twice as fast as preceding models,
the 2100 can expand from 4K to 32K of core memory,
all within its 12-inch high mainframe. The same 2100
you start with can be upgraded to a time-sharing,
batch processing or automated measurement, test
or analysis systems.

The 2100 also gives you a wider choice of
operating software packages than any other small
computer. One other point: our 2100, as its predeces-
sors, brings HP “instrumentation reliability” to
computers. More information is yours for the asking.

For more complete information, write Hewlett-Packard,
1507 Page Mill Road, Palo Alto, California 94304.
In Europe: 1217 Meyrin-Geneva, Switzerland.
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spectrophotometer 11T S=ea
]_S_dl erent ! is not the same as a

Only Gilford reads with less noise

over a wider range, with unmatched photometric
accuracy and proven performance.

(AND wavelength scanning option is now
available from Gilford.)

A Gilford Spectrophotometer does not have
dampening controls, because of the inherent
low noise performance of its unique linear
absorbance photometer.

Don’t let dampening incur a loss
of resolution in the data you obtain. Insist on the
performance only Gilford can give you. Ask us.

INSTRUMENT LABORATORIES INC.

OBERLIN, OHIO 44074

GILFORD EUROPE, S.A. « 74 RUE M. S. DEFRESNE « 94 VITRY-SUR-SEINE, FRANCE

GILFORD INSTRUMENTS GmbH » WEISSENBURGSTRASSE 39 » 4 DUSSELDORF, WEST GERMANY
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COMPARE CALCULATORS!

If you're looking for a programmable calculator, ask these questions:

YES NO YES NO . YES NO . .
[] ] Can you write equations di- [ [1 Does it have a true equals (] [ Does it have hard-wired xv,
. . . i -
rectly on the keyboard in key to display partial sums or V X2+ y2 422 + .., trigo
mathematical form, bypass- total Its i diately? nometric, hyperbolic and
. tor | ’ yr:; otal resulls immediately : other functions?
ing computer languages? .
o [] [] After a questionable proce- [J [] Can you write, store and re-
[1 L Is correct algebraic hierar- dure, does operation con- call constants and equalities
chy automatically observed tinue using the best available through direct and indirect
in performing all functions? data? (With an unmistakable addressing?
Press2X3 + 4X5 =. Do indicator showing an as- [J [] Does it have simple key ac-
you get the correct result sumption was made?) cess to a wide range of per-
(26) instead of 50? 00 10 " ; ipherals including a 5120-
- . s significant-figure ac- step programmer, printer,
0 O Will it solve cc?mphcated curacy maintained after re- X-Y plotter and TTY inter-
problems and still be easy - face?
. petitive sequences such as ace:
enough to operate without INX — 6% — Inx . 2 i
special training? ex.... [J O Will the calculator serve as
Are th Hicient b the heart of a data acquisi-
[ ] Is every function and pro- [ [0 Are there a sufficient number tion system or minicomputer
gram clearly and uniquely of stored constants (26 or for on-line data processing?
100) that are separate and

Can you get prompt, reliable
independent from the pro- Do facto)rly segrvicg? P

gram steps?

defined by the key sequence
(without modification by tog-

i ?
gle or rotary switches)? [1 [ Is the basic calculator priced

[J [] Does it have individual left [] [0 When data such as at no more than $3200?
and right parentheses keys 6378.388125 X 10~™3 are en- [] ] Is it still a money-saver if
that allow you to solve di- tered, does the data appear you add on the “cost of
rectly expressions such as: correctly, or as learning” for the people who
((a+b) ~c+d)X(f—g) = ? 6.378388125 X 10—137 will operate it?

Every answer is yes for one calculator...

The TEKTRONIX Scientist 909 TEKTRONDG

For more information, call your local TEKTRONIX Field Office or write - committed fo
Tektronix, Inc., P.O. Box 500, Beaverton, Oregon 97005 technical excellence
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The Portable Cryog

enic Container

you need Is here.
Check appropriate [_] for more information.

LABORATORY DEWARS:
two complete lines

from Union Carbide.

One line provides a considerably lower evap-
oration rate than the other. Select the one
that's best for your lab job; they're priced
accordingly. Rugged, lightweight, made to
quality specifications.

o
Xf;\%a

Evaporation rate

CRYOGENIC REFRIGERATORS:
for dependable storage

There are LINDE refrigerators for every need, including
portable ones ranging in size from 10 to 50 liters. Speci-
mens can be refrigerated up to 60 days without a liquid
nitrogen refill, Also available: larger stationary units for
immersion storage or vapor-phase refrigeration. D

These ruggedly constructed, metal-walled vessels are
ideal for handling small quantities of liquid nitrogen
in the lab. Unlike glass-walled dewars, they cannot
explode during use. No need to wrap them with cloth
to protect against flying glass. Cost? No more than
comparable glass dewars.

O

(liters per day) 0.42 1.24
Esoarisy 30 30
(liters) Circle No. 13 Circle No. 14 Circle No. 15 on Readers’ Service Card
HEAVY DUTY STORAGE AND
LABORATORY TRANSFER CONTAINERS:
VACUUM VESSELS: large, portable
wont break or explode

Available in three convenient sizes for storing, trans-
porting, refilling, or dispensing liquid nitrogen. All
can be easily moved by one person with dolly or
cylinder truck. Two larger containers equipped for
withdrawal of LN,; withdrawal accessories available
for smaller containers.

a

ooty 160 210
S 2 a a ey %® 503 625
Circle No. 16 on Readers’ Service Card Circle No. 17 on Readers’ Service Card
I Check boxes for more information and mail
I this page to: 3
UNION CARBIDE CORPORATION i UNION
| LINDE DIVISION Title CARBIDE
I DEPT. SM-5, P.O. BOX 766
RADIO CITY STATION ity CRYOGENIC PRODUCTS
: NEW YORK, N.Y. 10019 P
City State Zip
Telephone

LINDE and UNION CARBIDE are registered
I trademarks of Union Carbide Corporation.




That’s why they need ASCA®—the current awareness
information service that can and does “read everything”
for them...to keep them on top of what’s happening in
their field. And ASCA does it for only $3.00 a week!

Tell us what subjects interest you. What authors. What
research. Each week ASCA (Automatic Subject Citation
Alert) will examine every article in hundreds of the world's
key scientific and technical journals as soon as they're
published. And each week we’'ll send you a personal
customized computer report listing everything being pub-
lished in your area of interest.

ASCA helps answer questions like: What are the latest
developments in my field? Who else is working on this
problem? What universities? What companies? What ap-
proaches are being investigated? What research is being
done in other fields that might affect my own? ASCA tells
you the kind of information you need to know ... the kind
of information practically impossible to obtain in any
other way.

Best of all, you can put ASCA to work for you for thirteen
weeks for just $39. Call or write ISI for details.

IS
Institute for Scientific Information

325 Chestnut Street, Philadelphia, Penna. 19106, USA
e s Tel: (215) 923-3300. Telex: 84-5305. Cable: SCINFO.
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The Zeiss Photomicroscope Il equipped with optional viewing screen.

The Zeiss
Photomicroscope
In NASA's

lunar histology lab
was set up like this.

A Zeiss Photomicroscope,
equipped with Planapochromat
and Neofluar objectives and a pro-
jection screen (one of the many
optional attachments), was used
at the Lunar Receiving Laboratory
for the first histological studies on
the mice and Japanese quail that
had been injected with moon dust.
This time-critical operation had to
be completed before the end of
the quarantine period. Never be-
fore had the classic techniques
been applied to such an exotic
end.

The optical, quality and the
automatic photographic capabil-
ity of the Photomicroscope in-
sured the reliability and time-sav-
ing the circumstances dictated.
And the operator’s colleagues
could observe everything simul-
taneously on the large, bright
viewing screen.

Since both exposure control
and camera are fully automatic,
and camera-focusing is accom-
plished simply by focusing the
microscope, everything is easy.
The stability of the Photomicro-
scope is another factor. The stur-

diness of the stand, with its built-
in 35 mm camera and anti-vibra-
tion elements, eliminates chances
of blurred photography.

And, of course, with the
Photomicroscope, all light-micro-
scope techniques are possible and
convenient to employ: brightfield,
darkfield, flucrescence, polariza-
tion, phase contrast, and Nomar-
ski interference contrast—for both
reflected and transmitted light.

Where rapid-succession, per-
fectly exposed photomicrographs
are required and highest perform-
ance is demanded, the Zeiss
Photomicroscope is called for.

Special Free Offer—We have
reproduced six of the most spec-
tacular Apollo 11 photographs in
full color on a high quality paper.
If you would like copies of these,
or more information on the Zeiss
Photomicroscope [l, write Carl
Zeiss, Inc., 444 Fifth Avenue, New
York, N.Y. 10018.

Nationwide Service

THE GREAT NAME IN OPTICS

WEST GERMANY

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C.
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You tell our staff biologists what
your information needs are. The
complete file of Biological Ab-
stracts and Bioresearch Index
(from 1959 to date) is then sys-
tematically ‘‘custom’ searched
for you! You receive only the ab-
stracts and citations most relevant
to your requirements. Because
BIOSIS has the most complete
information bank available for

the life scientist, Retrospective
Search is the most logical answer
to information retrieval at a mod-
est cost. You or your organiza-
tion may subscribe. Write for the
facts today. Professional Serv-
ices and Education Depart-
ment, BioSciences Informa-
tion Service, 2100 Arch Street,
Philadelphia, Pa. 19103. (215)
LO 8-4016.

Circle No. 11 on Readers’ Service Card
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What’s smaller than a breadbox,
has two channels and built-in preamps,
and writes well under pressure?

Answer: the Brush 220.

The Brush 220. A rugged, two-channel
recorder that's little to the tune of 25
pounds, accurate to 99%% linearity.

Just plug it in. And then let Brush per-
formance take over.

It starts with our pressurized ink system.
A system that forces ink into the paper,
instead of just laying it on. So you get
traces that are clear, clean, and crisp. And Or write for more information to Gould Inc.,
a disposable ink cartridge holds a year'’s = Instrument Systems Division, 3631 Perkins
supply of ink. Avenue, Cleveland, Ohio 44114 or Rue Van Boeckel

Built-in preamps give you a measurement range 38 Brussels 1140, Belgium.

of 1 millivolt per chart division to 500
volts full scale. And a choice of 20 signal
conditioners give you an even wider range.
Four chart speeds are push-button con-
trolled. And two event markers are standard.

The Brush 220. It just may solve your
recording riddles. To see the Brush 220
in action, call your Brush Sales Engineer.

Gagring

BRUSH INSTRUMENTS
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T ® $ e @ Our digital pH meter Model pH-101 costs only $650,
hls 650 dlgltal yet it incorporates the very same 0.001 pH sensitivity
. amplifier used in our famous $4,000 recording titrators.

In our meter, the third decimal place is suppressed to

. s
pH meter ls : provide a locked-in 0.01 pH readout that we guarantee

will be absolutely stable. It won't drift. It won't blink.

iy ' : It won't fluctuate. In fact, the reading will not change
g“aran ee o at all during the course of any normal procedure, even

if observed for as long as half an hour.

s . Should you require readings to a third decimal

pass t e ac. test. place or work with specific ion electrodes, there is our
‘ Model pH-102. It has a range switch that permits read-

ings to 0.001 pH/0.1 mV, and costs $850. Both models

® give you solid-state circuitry with BCD and recorder

No drlft output, manual and automatic temperature control,
y shock-resistant combination glass electrode (which reads

accurately with TRIS buffers and requires no alkali cor-

& o
no bllnkln rection up to pH 12), stainless-steel rod and mounting
| 4 hardware, buffers and KCI.

@ If your pH meter doesn't meet the acid test, why
no tluCtuatlon not check ours. For complete literature on both mod-
® els, just write: Brinkmann Instruments, Cantiague Road,

Westbury, New York 11590. In Canada, write:

Brinkmann Instruments

(Canada) limited, 50 E

Galaxy Blvd., Rexdale

Eoiomti s Brmkmann

CALIBRATE

. B it
Brinkmann ’g
Instruments , it i1t t
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For Precise
Coatings.".

Eour TLC
quipment Has
To Bg

As Good As

Instrutec

ables you to control uniformity,
reproducibility and availability
of your TLC plates....and at
lower cost.

Available from selected labora-
tory supply houses—or contact
~ ustor catalog and price list.

The Quickfit BCR Syst
... The Self-Controlled System.

Instrutec Com. ,;

~ Quickfit Division

7 Just Road, Fairfield, New ]ersey 07006

. Telephone: 201/227-4050

B
k—g““ £
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of scientific purity, is not only spurious
reasoning, but reveals a view of social

_science that is by no means uniformly

shared.

Etzioni trots out familiar arguments
about an educational system that for
the first time, in part at least, has
started applying the canons of social
research to people who inhabit this
country. The arguments that he ad-
duces are no more, no less than those
used in recent years by those who have
opposed, on the basis of a Platonic
theory of educational verities, the spe~
cial programs that have enabled blacks
to enter college. The penetration of
racial minorities has not ruined the
higher educational system in America.
It might be argued that thus far it has
not helped much and that special in-
terest politicking is scientifically ir-
relevant. But I doubt that there is
evidence that would show any actual
measure of deterioration as a result of
minority entrance into the higher edu-
cational sphere. If the alternative to
benign neglect is an occasional serious
injustice, this must be weighed against
injustices committed on the side of
neglect. Even if in this particular case
there has been a possible injustice com-
mitted to Etzioni’s graduate student,
we can at least empathize with the
reasons for this slight. In the past, the
same kind of injustices have been com-
mitted for quite other reasons—not
nearly as noble in purpose. If this was
simply an isolated case, Etzioni had
an obligation to engage in quiet di-
plomacy, or, in other words, not to
transform an individual case into a
universal condemnation. A -personal
grievance is not a social problem, and
a unique example is not a law of nature.

IrviNG Louis HorowITZ
Department of Sociology,
Rutgers University,
New Brunswick, New Jersey 08903

Irony seems to be a dangerous way
of making a point; both Preer and Hor-
owitz seem not to address the issue I
sought to raise (which naturally makes
me grateful to Singh). ‘

First, the Chicano’s qualifications
were compared to those of others, but
the reason he was hired was the need
to balance the color chart. That is the
whole point of hiring by genes.

Second, the issue I raised was not
protection of academic purity, which

“was never free of pecuniary and status

considerations; surely it deserves to be
diluted somewhat for greater social jus-
tice. What I fear is its destruction, as

master color charts, or quota systems,
replace other hiring criteria. This tends
to happen when “exceptions” made for
one group (initially, chiefly blacks),
are extended to many others. It is a
sad truth that the academic system can
live with concessions to one minority
group but cannot survive the bending
of standards for blacks and Chicanos
and Indians and women and others.

- As to how widespread the tendency
to hire by race is, the reader can judge
himself—is it an isolated incidence or
a spreading practice?

AMITAL ETZIONI

Center for Policy Research,

New York 10027

Margin of Safety

The manner in which Swenerton and
Hurley (2 July, p. 62) carried out their
recent investigation into the teratogenic
effects of ethylenediaminetetraacetic acid
(EDTA) appears tobe a well-executed,
if uninspired, classical toxicological in-
vestigation. I do, however, question its
applicability to reality. I would appre-
ciate being advised of the circum-
stances under which a human being
could ever be exposed, during preg-
nancy, to a chronic dietary intake of
2 to 3 percent (by weight) of EDTA,
or its equivalent in strong chelators.
Even if one includes nonchelating an-
tagonists, the possibility appears to be
exceedingly remote.

1 am aware that a large margin of
safety (a factor of around 100) is com-
monly employed in the certification of
chemicals designed for human use. It
seems to me that there is a large un-
investigated gap in this report between
intake of 2 percent and intake of 0.02
percent. Indeed, to one used to dealing
in microgram quantities of material,
the range between O and 2 percent is
simply enormous. If, as I suspect, this
study represents the testing of “safety”
factors far in excess of those commonly
in use, then it serves little purpose save
to alarm the uniformed. I believe that
toxicologists have some responsibility
to design their experiments to approxi-
mate reality. Should they fail to do so
they must inevitably undermine their
credibility not only with other scientists
but, far more importantly, with the
public at large.

R. D. HAMILTON
Freshwater Institute,
Fisheries Research Board of Canada,
Winnipeg 19, Manitoba
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As Hamilton has pointed out so ob-
viously, the chances are remote that a
pregnant woman could receive an in-
take of EDTA equivalent to 2 to 3
percent of her diet. However, Hamilton
has apparently missed the point of our
report. We did not undertake the study
in order to test the toxicological effects
of EDTA. Indeed, as we mentioned, it
was already known that EDTA would
produce congenital malformations in
pregnant rats. Rather, the purpose of
our experiments was to elucidate the
mechanism by which this disturbance
of embryonic development occurred.
Because of our previous work with zinc
deficiency, we suspected that EDTA
might act to produce a deficiency of
this element in the embryo. It seems to
us that this information is of scientific
interest, even if not of direct practical
application.

Certainly more experiments need to
be carried out with respect to the ef-
fects of lower levels of EDTA, but
Hamilton surely does not mean to im-
ply that research should not be pub-
lished unless it is directly translatable
into practical terms.

LuciLLE S. HURLEY
HELENE SWENERTON
Department of Nutrition,
Agricultural Experiment Station,
University of California, Davis 95616

Committee on Chemotaxonomy

An ad hoc committee on chemo-
taxonomy sponsored jointly by the In-
ternational Union of Pure and Applied
Chemistry (IUPAC) and the Interna-
tional Association for Plant Taxonomy
(IAPT) has been formed to look into
the organization of international col-
laboration in chemosystematics. The
committee consists of W. F. Grant
(IAPT), chairman; T. Swain (JUPAC),
secretary; J. B. Harborne (IUPAC);
A. Love (IAPT); T. J. Mabry (IUPAC);
and B. L. Turner (IAPT).

The committee solicits comments
from interested persons in biological
sciences, biochemistry, chemistry, and
the pharmaceutical sciences. These
comments may be sent to the under-
signed.

W. F. GRANT
Genetics Laboratory, Macdonald
Campus of McGill University,
Quebec, Canada
T. SwAIN
Royal Botanic Gardens, Kew,
Richmond, Surrey, England
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SCIENCE

The Evaluation of Basic Science

Attendance at several recent confrontations between laboratory scien-
tists and economists has suggested to this writer that the basic conflict
is, in large part, semantic. Some economists would have us believe that
the words “price” and “value” are essentially identical, that the value
of any object or service is determined by its price in the free market-
place, and even that a man’s value is measured accurately by the wages
he earns in the job market. :

To most scientists, “value” and “price” have quite different connota-
tions. We often find that even material objects are overpriced or under-
priced, which points up the discrepancy between price and true value.
A man’s wage would approximate his value only in the event that he
selected his employment on the basis of wage and wage alone. Whereas
this may be approximately true in some lines of endeavor, the scientist
typically is influenced in his choice of job by a host of other factors,
such as freedom of operation, availability of laboratory and library
facilities, the nature of his colleagues and students, and institutional
and titular prestige. We measure the value of our colleagues in terms of
their contributions to the progress of their science, and ignorance of
their salaries in no way- precludes such judgments.

Price may be a useful means of estimating the value of defined
material objects, such as cars or apples. It gives at best a very inaccurate
assessment of the value of a man, as the scientist uses the phrase. Where
price completely fails as a measure of value is in the realm of ideas,
and basic science, in contrast to invention, deals largely in ideas. Con-
sider for the moment Archimedes’ demonstration of the relationship of
the radius of a sphere to its volume, Mendel’s conclusions concerning
genetic transmission, or Gibbs’s discovery of phase rule. The cost of each
of these was doubtless trivial (the cash benefits are not susceptible of
ready estimate), yet the value of each of these discoveries to the world
of science has been enormous. In this context, there appears to be a
complete dissociation between value and price.

There are several consequences of this dissociation. Prominent among
them is the futility of the cost-benefit type of analysis in the area of
basic sciences. Ideas are not like apples, which may be counted and sold,,
hopefully before they rot. Ideas, if sound, are among the most enduring
of our assets and may continue to yield benefits for very long periods
of time. This fact alone severely limits the usefulness of cost-benefit
studies. ' -

If, indeed, the economist is unable to divorce price from value, then
it must follow that economics is an inappropriate instrument with which
to measure basic science. A new and distinct discipline must then be
invented, one that is concerned with “value” as the scientist sees it.
When we can more accurately define this quantity we can hope to
measure the value of the scientist and of his product. Until and unless
this is done, the basic scientist will remain dissatisfied with outside
evaluations of his work.—DEWITT STETTEN, JR., Director, National
Institute of General Medical Sciences, Bethesda, Md. 20014
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the protein component of the pigment
is coded for by the host plant genome.
The location of the genetic information
for the nitrogenase components is not
known.

The presence of effective nitrogen-
fixing root nodules in nonlegumes, in-
cluding some 12 genera of woody dicots
scattered among a number of families,
involves symbioses between unidentified
actinomycete-like microorganisms and
the roots of the host plants. Analogies
to the legume symbiosis are striking:
specialized root structures are in-
volved, nitrate inhibits nodule develop-
ment, and ineffective nodules have been
described. In Alnus, which is the most
studied nonlegume nodular symbiosis,
the infective microorganism is still un-
known, cannot be grown in pure cul-
ture, yet can be transferred by inocula-
tion with crushed nodules. Infection is
apparently via root hairs and involves
proliferation of root cortical tissues
and the formation of a thick periderm.

Although nodule-like growths have
been reported on roots of monocots,
including some grasses and sedges, and
an occasional report has appeared on
nitrogen fixation by grasses, no care-
fully documented occurrence of sym-
biotic nitrogen fixation by root nodules
in cereals or monocots is known.
Rather, evidence is increasing that
grasses and cereals establish a close
relationship with free-living microor-
ganisms in the soil around the roots
and on the mucilaginous covering of
the roots themselves, where they are
effective in fixing atmospheric nitrogen
in respectable amounts. These orga-
nisrrs include, under different circum-
stances, anaerobic bacteria such as
Clostridium, aerobes such as Azoto-
bacter, many different species of blue-
green algae, and facultative anaerobes
such as Klebsiella. That these intimate
interdependencies are important in the
overall nitrogen economy of the mono-
cots seems well established and might
w2ll be exploited by means which
foster the relationship. The importance
of maintaining beneficial associations
between rhizosphere and plant during
plant introduction was emphasized.

Discussions of the possible evolu-
tionary origin of the Rhizobium-legume
symbiotic association raised questions
concerning the existence of other still
unidentified symbioses or of the po-
tentialities of genetic manipulation of
both the host and the bacterial sym-
biont to increase the occurrence of the
nitrogen-fixing capacity. Little opti-
mism was expressed for success on this
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front until more basic knowledge is
achieved about the steps involved in
the infection process, nodule formation,
and bacteroid formation. The need for
more basic research in these areas was
emphasized. Also, a wide-ranging
search should be made for monocots
that show evidence of nitrogen fixation
capacity, by way of either nodulated
structures or rhizosphere relationships.
Discoveries in this area could open up
new avenues for extending the capacity
to fix nitrogen to the major foed crops.
D. A. PHILLIPS
J. G. TORREY
Biological Laboratories,
Harvard University,
Cambridge, Massachusetts 02138
R. H. Burris
Department of Biochemistry,
University of Wisconsin,
Madison 53706

Note

1. The conference was organized and supported by
the Rockefeller Foundation. The conferees from
nine countries included university scientists in
plant physiology and biochemistry, plant breed-
ers, bacterial geneticists, and agricultural special-
ists in soil and agronomy. Participants, in addi-
tion to the Rockefeller staff, included: C. A.
Appleby, New York; F. J. Bergersen, Australia;
G. Bond, Scotland; R. H. Burris (chairman of
the conference), Wisconsin; G. W. Burton,
Georgia; J. C. Burton, Wisconsin; P. J. Dart,
England; C. C. Delwiche, California; M. J.
Dilworth, Western Australia; H. J. Evans, Ore-
gon; M, Fried, Austria; B, O. Gillberg, Swe-
den; R. W. Hardy, Delaware; J. D. Menazies,
Maryland; F. N. Ponnamperuma, Philippines;
A. Quispel, Netherlands; J. G. Torrey, Massa-
chusetts; J. Totter, Maryland, The recorder of
the meeting was D. A. Phillips, Massachusetts.

Forthcoming Events

October

18-20. Soil Microcommunities Conf.,
Syracuse, N.Y. (D. Dindal, Dept. of Forest
Zoology, State Univ. College of Forestry
at Syracuse Univ., Syracuse 13210)

19-22, Acoustical Soc. of America,
Denver, Colo. (Miss B. H. Goodfriend,
ASA, 335 E. 45 St,, New York 10017)

19-22. American Soc. for Microbiology,
Atlantic City, N.J. (R. W. Sarber, ASM,
1913 Eye St., NW, Washington, D.C.
20006)

20-21. Chemurgic Council, 33rd annual,
Washington, D.C. (J. W. Ticknor, CC,
350 Fifth Ave., New York 10001)

20-22. Transplutonium Symp., 3rd, Ar-
gonne, I11. (D. C. Stewart, Chemistry Div.,
Argonne National Lab., 9700 Cass Ave,,
Argonne 60439)

21-23. American Acad. of Clinical
Toxicology, Philadelphia, Pa. (E. G.
Comstock, P.O. Box 2565, Houstoun, Tex.
77001)

21-24. Society for Psychophysiological
Research, Clayton, Mo. (K. M. Kleinman,
Dept. of Psychology, Southern Illinois

Univ., Edwardsville 62025)
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22-24. Concept of a National Botanical
Gardens for Canada, Hamilton, Ont., Can-
ada. (L. Laking, Royal Botanical Gardens,
Box 399, Station “A,” Hamilton 20)

23-26. American Inst. of Biological
Sciences, 2nd natl., Miami Beach, Fla.
(Miss A. Barker, National Biological
Congr., 3900 Wisconsin Ave., NW, Wash-
ington, D.C. 20016)

25-27. National Acad. of Sciences,
Washington, D.C. (B. Byers, Office of In-
fcrmation, National Acad. of Sciences,
2101 Constitution Ave., NW, Washington,
D.C. 20418)

25-29. Water Resources Conf., 7th,
Washington, D.C. (S. C. Csallany, Ameri-
can Water Resources Assoc., Illinois State
Water Survey, Univ. of Illinois, Urbana
61801)

27-30. Gerontological Soc., Houston,
Tex. (E. Kaskowitz, Suite 520, 1 Dupont
Circle, Washington, D.C. 20036)

27-30. Society for Neuroscience, Wash-
ington, D.C. (Miss M. G. Wilson, SN,
2101 Constitution Ave., NW, Washington,
D.C. 20418)

29-30. Theoretical Physics Conf., Sche-
nectady, N.Y. (J. B. Comly, General Elec-
tric Research & Development Center, P.O.
Box 8, Schenectady)

29-1. Association of American Medical
Colleges, 82nd annual, Washington, D.C.
(J. B. Erdmann, 1 Dupont Circle, NW,
‘Washington, D.C. 20036)

29-3. American Soc. of Agronomy,
Miami Beach, Fla. (M. Stelly, ASA, 677
S. Segoe Rd., Madison, Wis. 53711)

31-3. Academy of Psychosomatic Medi-
cine, Sarasota, Fla. (A. J. Krakowski,
202A Cornelia St., Plattsburgh, N.Y.
12901)

November

1-2. National Acad. of Engineering,
Washington, D.C. (B. Byers, Office of In-
formation, National Acad. of Sciences,
2101 Constitution Ave., NW, Washington,
D.C. 20418)

1-3. Electrical Insulation and Dielectric
Phenomena Conf., National Acad. of Sci-
ences—National Research Council, Wil-
liamsburg, Va. (R. A. Cliffe, National
Acad. of Sciences, 2101 Constitution Ave.,
NW, Washington, D.C. 20418)

1-3. Geological Soc. of America (with
Paleontological Soc., Mineralogical Soc.
of America, Soc. of Economic Geologists,
Soc. of Vertebrate Paleontology, Geochemi-
cal Soc., National Assoc. of Geology
Teachers, and Geoscience Information
Soc.), Washington, D.C. (W. L. Newman,
Nontechnical Reports, U.S. Geological
Survey, Washington, D.C. 20242, or W.
Cochran, Managing Editor, Geotimes,
2201 M St.,, NW, Washington, D.C. 20037)

1-3. Paleontological Soc., Washington,
D.C. (R. L. Langenheim, Dept. of Geol-
ogy, Univ. of Illinois, Urbana 61801)

1-4. Arctic Logistics Support Technol-
ogy, Hershey, Pa. (Arctic Inst. of North
America, 1619 New Hampshire Ave., NW,
Washington, D. C. 20009)

3-5. Pittsburgh Diffraction Conf., 29th
annual, Pittsburgh, Pa. (J. E. Gragg, Dept.
of Metallurgy and Materials Science, Car-

negie-Mellon Univ., Schenley Park, Pitts-
burgh 15213)

3-5. Nuclear Science Symp. (IEEE Nu-
clear Science Group, AEC, and NASA),
San Francisco, Calif. (K. A. More, Bendix
Corp., Aerospace Systems Div., 3300 Ply-
mouth Rd., Ann Arbor, Mich. 48107)

3-6. American Soc. of Cytology, 19th
annual scientific mtg., Washington, D.C.
(W. R. Lang, ASC, 7112 Lincoln Dr.,
Philadelphia, Pa. 19119)

4-5. Energy Conf., Albany, N.Y. (R. 1.
Brown, Environmental Studies, ULB 35,
State Univ. of New York at Albany, 1400
Washington Ave., Albany)

4-6. Nuclear Physics, American Physi-
cal Soc., Tucson, Ariz. (W. W. Havens, Jr.,
APS, 335 E. 45 St., New York 10017)

6. Earth Science Education Symp., 2nd
annual, La Salle, Ill. (T. Brehman, Maine
Township High School North, Des Plaines,
11L.)

7-10. American Assoc. for Clinical Im-
munology and Allergy, New Orleans, La.
(S. H. Jaros, P.O. Box 965, D.T.S., Omaha,
Neb. 68101)

7-11. Exploration Today—Energy To-
morrow, Soc. of Exploration Geophysicists,
41st annual intern. mtg., Houston, Tex.
(SEG, P.O. Box 3098, Tulsa, Okla. 74101)

7-11. American Soc. for Information
Science, 34th annual, Denver, Colo. (Miss
S. Wormley, Suite 804, ASIS, 1140 Con-
necticut Ave., NW, Washington, D.C.
20036)

8. Conversion of Wastes to Profit Symp.,
Toronto, Ont., Canada. (R. G. W. Laugh-
lin, Canadian Soc. for Chemical Engineer-
ing, 151 Slater St., Ottawa 4, Ont.)

8-9. LAMPF Users Group, 5th mtg.,
Los Alamos, N.M. (L. Agnew, Liaison
Officer, LAMPF Users Group, P.O. Box
1663, Los Alamos 87544)

8-10. Biochemistry of Complex Carbo-
hydrate Polymers, an Integrated View,
International Union of Biochemistry, Bar-
lioche, Argentina. (H. G. Pontis, Casilla
de Correo 138, San Carlos de Variloche,
Province de Rio Negro, Argentina)

8-10. Interaction Phenomena in Engi-
neering Science, 9th annual, Soc. of En-
gineering Science, Troy, N.Y. (H. F.
Tiersten, Mechanics Div., Rensselaer Poly-
technic Inst., Troy 12181)

8-10. International Soc. for the Study
of Biological Rhythms, Little Rock, Ark.
(. E. Pauly or L. E. Scheving, Dept. of
Anatomy, Univ. of Arkansas Medical Cen-
ter, Little Rock 72201)

8-10. Joint Conf. on Sensing of Environ-
mental Pollutants (AIAA, ISA, ACS,
IEEE, EPA, NASA, and NOAA), Palo
Alto, Calif. (Instrument Soc. of America,
400 Stanwix St., Pittsburgh, Pa.)

9-16. American Heart Assoc., Anaheim,
Calif. (J. M. Hundley, AHA, 44 E. 23 St.,
New York 10010)

10. Use of On-Line Computers in Psy-
chology, St. Louis, Mo. (D. 1. Tepas, Dept.
of Psychology, Saint Louis Univ., St. Louis
63103)

10-12. Eastern Analytical Symp. (Amer-
ican Chemical Soc., Soc. for Applied Spec-
troscopy, and American Microchemical
Soc.), New York, N.Y. (I. L. Simmons,
M&T Chemicals, Inc.,, P.O. Box 1104,
Rahway, N.J. 07605)
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Gontinuous-Duty Water
Bath Shaker—

» Heavy Duty Triple-Eccentric Gyrotory® Drive System.
« Extra Wide Speed Range from 20 to 400 rpm. ® New L i
Solid State Speed Control. ® Temperature control from : B

ambient to 100°C within =0.5°C. e Below-ambient
temperatures with cooling coil accessory. ® Safety
thermostat protects against overshooting. ® Recessed
right-angle mercury thermometer easy-to-read ata
glance. ® Adjustable Water Level Control. e Wide
Assortment of platforms for test tubes, beakers and
flasks. o Selection of Gassing Hoods, Gable Covers
and Mobile Carts. » Models for Gyrotory or =
Reciprocating Shaking. A G765/1071

<

NEW BRUNSWICK SCIENTIFIC CO.,INC.

1130 SOMERSET ST. « P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY 08903 81
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LI \DENTIFICATION TAPE

e solves the widest
range of labeling
problems

e bacteriostatic for
safer handling

e withstands freezing
and autoclaving

Easy-to-use TIME Tape is self-sticking, eliminating hand-
to-mouth contact to protect against cross-infection.
Available in 17 colors to adapt readily to any color
coding system. Its satin-finish vinyl coated surface can
be marked on with ball point pen or pencil. Sticks in-
stantly to any surface, removes
without messy residue. TIME
Tape is waterproof, oil-proof,
acid resistant, withstands temper-
atures from —70°F to -+ 250°F.
Supplied plain or imprinted to
your specifications. 5 widths 2" -
2". Economical TIME Tape is the
most versatile labeling agent in
the laboratory.

FREE BROCHURE! Write for
samples, illustrated brochure, and
the name of a dealer near you.

PROFESSIONAL TAPE COMPANY, INC.

TIME
me TIME TAPE
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Years and years,

thousands of installations

helped build our line

of environmentalresearch
chambers and rooms...

getitallin minutes.

Sherer's file folder of specification sheets details all the information
you need on the industry's most complete line of Controlled Environ-
ment Chambers. It also explains how we work with you on design,
construction and installation of complete rooms. Write for it today.

SIIEIIEII Dual Jet

ENVIRONMENTAL DIVISION, SHERER DUAL JET, Marshall3, Michigan 49068

DIVISION OF KYSOR K‘{sml INDUSTRIAL CORPORATION
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WORTHINGTON
lll

Step up to new levels
of enzyme purity

Get your copy of the
new Worthington
catalog

Here’s the new catalog from Worthing-
ton Biochemical Corporation, the house
that enzymes built. Listed are hundreds
of research enzymes, clinical reagents,
nucleotides, and specialty biochemicals
along with analytical services of in-
terest to the researcher.

The catalog offers a number of new
materials not previously available plus
existing products now available in
new levels of purity and activity. The
new Worthington catalog contains all
essential information on product
source, activity, purity, assay data, and
packaging.

Worthington, pioneer in the extrac-
tion of enzymes, is alert to the con-
tinuing needs of researchers for new
and better biochemicals. It is also a
pivotal force in turning the fruits of
biochemical research to practicalbene-
fit—new materials for use in therapeu-
tics, diagnostics, and other products.

Use the attached coupon to request
your personal copy and another one
for an associate.

| Worthington Biochemical Gorporation
| Freehold, New Jersey 07728 °

| Please send the following:
—copies of the Worthington catalog.

[ Product literature on Worthington .
enzyme reagents for the clinical
laboratory.

Name

Title

Organization

Address
City |
State Zip
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11-12, Endocrine and Nonendocrine
Hormone Producing Tumors, 16th annual
clinical conf.,, Houston, Tex. (Mrs. J.
Brandenberger, Information Coordinator,
Univ, of Texas M.D. Anderson Hospital
and Tumor Inst., Texas Medical Center,
Houston 77025)

12-14. Association of Clinical Scientists,
40th mtg., Washington, D.C. (F. W.
Sunderman, Hahnemann Medical College
and Hospital, 230 N. Broad St., Philadel-
phia, Pa. 19102)

12-16. Atomic Industrial Forum, Amer-
ican Nuclear Soc., Washington, D.C.
(ANS, 850 Third Ave., New York 10022)

14-15. Cerebral Function Symp. on
Hemisphere Disconnection and Cerebral
Function, Coronado, Calif. (W. L. Smith,
Porter Memorial Hospital, 2525 S. Down-
ing, Denver, Colo. 80210)

15-17. American Petroleum Inst., San
Francisco, Calif. (API, 1271 Ave. of the
Americas, New York 10020)

15-18. Joint Computer Conf., Las
Vegas, Nev. (American Federation of In-
formation Processing Societies, 210 Sum-
mit Ave., Montvale, N.J. 07645)

15-19. Clinical Uses of Radionuclides:
Critical Comparison with Other Tech-
niques, 13th symp., Oak Ridge, Tenn. (E.
C. Rosenow, American College of Psysi-
cians, 4200 Pine St., Philadelphia, Pa.
19104)

16. Noise as a Community Problem,
Columbia, Mo. (R. H. Luebbers, Engineer-
ing Extension, 130 Engineering Bldg.,
University of Missouri, Columbia 65201)

16-18. Conference on the Quality of
the Environment, Columbus, Ohio. (R. A.
Tybout, Ohio State Univ., 166 Denny
Hall, 164 W. 17 Ave., Columbus 43210)

16-19. Magnetism and Magnetic Mate-
rials, 17th annual conf., Chicago, Ill. (H.
C. Wolfe, American Inst. of Physics, 335
E. 45 St., New York 10017)

17-20. American Speech and Hearing
Assoc., Chicago, Ill. (K. O. Johnson, 9030
Old Georgetown Rd., Washington, D.C.
20014)

18-19. Sickle Cell Disease Symp., New
York, N.Y. (H. Abramson, National
Foundation, 315 Park Ave. South, New
York 10010)

18-20. School Science and Mathematics
Assoc., Detroit, Mich. (D. R. Winslow,
P.O. Box 246, Bloomington, Ind. 47401)

18-21. American Anthropological As-
soc., New York, N.Y. (E. J. Lehman, 1703
New Hampshire Ave., NW, Washington,
D.C. 20009)

19. American Geographical Soc., New
York, N.Y. (B. W. Adkinson, AGS, Broad-
way at 156 St., New York 10032)

19-20. Tennessee Acad. of Science,
Murfreesboro. (J. D. Caponetti, Dept. of
Botany, Univ. of Tennessee, Knoxville
37916)

20. Resources of the World’s Oceans
Symp., New York, N.Y. (H. R. Frey, New
York Inst. of Ocean Resources, Inc., South
Street Seaport Museum, 16 Fulton St.,
New York 10038)

21-23. Seventy-five Years of Progress in
Psychiatric Research and Teaching, New
York State Psychiatric Inst.,, New York,
N.Y. (L. C. Kolb, Dept. of Mental Hy-
giene, New York State Psychiatric Inst.,
722 W. 168 St., New York 10032)

Brinkmann’s

new shock
absorber makes
micromanipulation
asofttouch.

Shock absorption, That's what"
makes Brinkmann's new RP-F Micro
Manipulator something special.

A unique flexible drive shaft re-
duces vibration of the fine move-
ment to virtually zero; a touch so
soft that trouble free micro-move-
ments can be made at magnifica- |
tions up to 500 X with a reasonably .
priced instrument,

The new HS model is our smallest
(3" x 3" x 114") and lightest (7 oz.)
miniature manipulator. X and Y
motions are controlled by a grad-
vated micrometer screw with a 6
mm excursion, and optional Z
drives are available.

Over 40 models of Brinkmann
Micro Manipulators are available
to cover every conceivable labora-
tory contingency. Full information,
request catalog BR 178.

RP-F
MicroManipulator

Brinkmann: Instruments, Inc.,
Cantiague Road,

Westbury, L1, N.Y. 11590
Brinkmann Instruments
{Canada], ltd.,

50 Golaxy Boulevard,
Rexdale {Toronto), Ontario.
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22-23, Bioavailability of Drugs, Wash-
ington, D.C. (R. H. Henry, United States
Pharmacopeia, 12601 Twinbrook Parkway,
Rockville, Md. 20852)

22-26. Symposium on the Assessment
of Radioactive Organ and Body Burdens,
Stockholm, Sweden. (J. H. Kane, Div. of
Technical Information, U.S. Atomic En-
ergy Commission, Washington, D.C.)

24-26. World Federation for Mental
Health, Hong Kong. (C. L. Wong, Hong
Kong Assoc. for Mental Health, Hong
Kong)

25-27. Central Assoc. of Science and
Mathematics Teachers, Detroit, Mich. (D.
R. Winslow, P.O. Box 246, Bloomington,
Ind. 47401)

25-27. National Council for Geographic
Education, Atlanta, Ga. (L. S. Mitchell,
NCGE, Room 1226, 111 W. Washington
St., Chicago, 11l. 60602)

28-1. American Medical Assoc., clinical
conv., New Orleans, La. (E. B. Howard,
AMA, 535 N. Dearborn St., Chicago, Il
60610)

28-2. American Inst. of Chemical Engi-
neers, San Francisco, Calif. (F. J. Van
Antwerpen, AICE, 345 E. 47 St., New
York 10017)

28-2. American History of Mechanical
Engineers, 92nd annual, Washington, D.C.
(M. Jones, Information Services, ASME,
345 E. 47 St., New York 10017)

28-3. Radiological Soc. of North Amer-
ica, Chicago, Ill. (M. D. Frazer, RSNA,
713 East Genesee St., Syracuse, N.Y.
13210)

28-4. World Congr. of Psychiatry, 5th,
Mexico City, Mexico. (Secretariado del
“V” Congreso Mundial de Psiquiatria,
Apartado Postal No. 20-123/24, Mexico
D.F., Mexico)

29-2. Entomological Soc. of America,
Los Angeles, Calif. (W. P. Murdoch, ESA,
4603 Calvert Rd., College Park, Md.
20740)

29-3. Symposium on Analytical Meth-
ods in the Nuclear Fuel Cycle, Interna-
tional Atomic Energy Agency, Vienna,
Austria. (J. H. Kane, Div. of Technical
Information, U.S. Atomic Energy Com-
mission, Washington, D.C. 20545)

29-4. International College of Surgeons,
4th Western Hemisphere congr., Panama
City, Panama. (Office of the President,
ICS, 1516 N. Lake Shore Dr., Chicago,
. 60610)

30. Nutritional Requirements of Vitamin
K, Assoc. of Vitamin Chemists, Rosemont,
H1. (J. McGillivrey, International Minerals
and Chemicals, Route 45 and Winchester
Rd., Libertyville, 1ll. 60048)

30-3. American Soc. of Tropical Medi-
cine and Hygiene, Boston, Mass. (G. R.
Healy, P.O. Box 15208, Emory Univ.
Branch, Atlanta, Ga. 30333)

December

1-3. Electron and Atomic Physics, Amer-
ican Physical Soc., Atlanta, Ga. (W. W.
Havens, Jr., APS, 335 E. 45 St., New
York 10017)

I-4. American Medical Women’s Assoc.,
New Orleans, La. (Mrs. G. Conroy,
AMWA, 1740 Broadway, New York
10019)

2. Oklahoma Acad. of Science, Norman,
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MILLIPORE

the technology that separates
guesswork from particle measurement

We apologize for waiting ten years
to bring out the TTMC Particle
Measurement Computer System.

Not that we've been idle in the
investigation of little things. After all,
during that time, Millipore filters
have been established as the most
widely used means of collecting
particles for analysis.

It's just that we've been recom-
mending manual microscopy for
counting and sizing particles, know-
ing all along that this method is
slow, that operators soon get tired
and bored peering through a micro-
scope and that even those most
skilled and dedicated start to make
mistakes if they keep at it for more
than a few hours.

But we couldn't recommend any
other method. Because no other
method was nearly as precise as
the microscope.

Certainly not sedimentation, light
scattering or the measurement of
electrical resistivity — which some
infidels turned to to pick up speed.
For all of these technigues tend to
turn out misleading data because
they are calibrated to plastic beads
or something similar and any re-
semblance to the actual shape of
particles being measured is strictly
coincidental.

We need apologize no longer,
finally. Anything manual microscopy
can do, theTTMC System can do
better. First of all it retains the ad-
vantage microscopy has in direct
observation for true particle size
and shape. Precision? Measure-
ments made by manual operators
vary up to £33% on replicate sam-
ples. TTMC variability is down close
to +2%. Speed? One TTMC oper-
ator working comfortably all day can
do the work of eight manual oper-

ators (who can take it for only half a
day). Flexibility? The TTMC System
can not only count and make linear
measurements; it can also measure
area and produce data for calcu-
lated information such as shape
factor; and, in about ten seconds,
generate a distribution based on
any one of six parameters such as
longest dimension or area.

Basically, the TTMC System auto-
mates manual microscopy. We've
substituted a TV camera for the eye,
a computer for the brain and pro-
vided a TV screen to show what's
going on.

We should have thought of this
sooner. After all, the microscope
has been around since Leeuwen-
hoek; and black and white TV and
digital computers are 20 years old.

But we're glad we finally got it all
together — and so are all the people
who are using TTMC systems to
measure powdered foods, abra-
sives, penicillin particles, holes in
|. C. masks, plankton and algae,
particles in hydraulic fluids, inclu-
sions in polymers and lots of other
little things.

You have to see it to believe it.
ForTTMC information, write, or use
the reader service card. For im-
mediate service, dial 800-225-1380
(toll free).

For TT MC information, Circle 31

.. can solve many fluid quality problems.

A wide variety of Millipore tools and techniques are available for making
precision separations in laboratory and industrial process fluids. To receive
a brochure outlining the scope of the technology, write, or use the reader
service card. Millipore Corporation, Bedford, Massachusetts 01730.

For Technology Brochure, Circle 32



NOW, A COMPLETE REFERENCE
ON CIRCUIT DESIGN,
APPLICATIONS, OP AMP THEORY
AND TEST METHODS

OPERATIONAL
AMPLIFIERS

DESIGN & APPLICATIONS

PUBLISHED BY McGRAW-HILL
WRITTEN BY BURR-BROWN

This is the first handbook to present
complete information on operational ampli-
fiers, both ICs and discretes. Written by the
applications and engineering staffs of
Burr-Brown, this practical reference con-
tains over 500 pages and 300 illustrations.
It details both the design of op amps and
their use — including insight into factors
which determine performance and tech-
niques for their control, an extensive selec-
tion of practical applications, basic theory,
and complete definitions of parameters and
associated test circuits. Truly a valuable
reference of daily use to circuit and systems
designers. -

U.S. PRICE 15 DOLLARS
ORDER YOURS TODAY
Outside USA Write for Details

r--------------

IBURR-BROWN,

RESEARCH CORPORATION
] International Airport Industrial Park e Tucson,Arizona 85706 l

|} (A-10) l
1 Please send me { ) coples of
| “Operational Amplifiers" 1
Attached Is m check, money order for
I $15.00 each y o) ) Y 1
1 I
i1
. Name: :
¥ Company: |
: Address: l
J City :
I State: Zip: J
e e e T L 1L 1
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(J. T. Self, Dept. of Zoology, Oklahoma
Univ., Norman 73069) )

2-3. Mechanisms of Enzyme Action,
Santa Monica, Calif. (N. Kharasch, Intra-
Science Research Foundation, P.O. Box
430, Santa Monica 90406)

3. Conference on Statistics and Quality

Control, Princeton, N.J. (W. Young,
Lederle Laboratories, Pearl River, N.Y.
10965)

3-5. American Acad. of Psychoanalysis,
New York, N.Y. (Miss J. B. Miller, 510
E. 86 St.,, New York 10028)

4. American Alpine Club, Portland, Ore.
(Miss M. McKee, AAC, 113 E. 90 St.,
New York 10028)

5-7. American Astronomical Soc., San
Juan, Puerto Rico. (H. M. Gurin, AAS,
211 FitzRandolph Rd., Princeton, N.J.
08540)

5-7. American Soc. of Hematology,
San Francisco, Calif. (F. H. Gardner,
ASH, 51 N. 39 St., Philadelphia, Pa.)

5-8. Chemical Specialties Manufac-
turers Assoc., Washington, D.C. (E. E.
Wilson, CSMA, 50 E. 41 St., New York
10017)

5-8. Association of Military Surgeons
of the United States, 78th annual, Wash-
ington, D.C. (W. Welham, AMSUS, 8502
Connecticut Ave., Chevy Chase, Md.
20015)

5-8. International College of Psycho-
somatic Medicine, 1st congr., Guadalajara,
Mexico. (A. J. Krakowski, 202A Cornelia
St., Plattsburgh, N.Y. 12901)

6-7. Vitamin E and Its Role in Cellular
Metabolism, New York, N.Y. (P. P. Nair,
Biochemistry Research Div.,, Dept. of
Medicine, Sinai Hospital of Baltimore,
Baltimore, Md.)

6-9. American Geophysical Union, San
Francisco, Calif. (A. F. Spilhaus, Jr.,
AGU, 2100 Pennsylvania Ave., NW,
Washington, D.C. 20037)

6-9. Ultrasonics Symp., Inst. of Electri-
cal and Electronics Engineers, Inc., Mi-
ami Beach, Fla. (J. E. May, Bell Labora-
tories, 555 Union Blvd., Allentown, Pa.
18103)

6-9. Symposium on Underground Waste
Management and Environmental Implica-
tions, American Assoc. of Petroleum Ge-
ologists, Houston, Tex. (W. H. Curry,
P.O. Box 572, Casper, Wyo. 82601)

7-10. American Soc. of Agricultural
Engineers, Chicago, Ill. (J. L. Butt, ASAE,
P.O. Box 229, St. Joseph, Mich. 49085)

8-11. American Rheumatism Assoc.,
San Diego, Calif. (Miss M. M. Walsh,
Arthritis Foundation, 1212 Ave. of the
Americas, New York 10036)

9-14. American Acad. of Optometry,
Toronto, Ont., Canada. (C. C. Koch, AAO,
214-215 Foshay Tower, Minneapolis,
Minn. 55402)

13-14. Society of Cosmetic Chemists,
New York, N.Y. (Miss S. A. Ragon,
Amerchol Park, Talmadge Rd., Edison,
N.J. 08817)

13-14. Liquid Crystals Symp., London,
England. (Faraday Soc., 6 Gray’s Inn Sq.,
Gray’s Inn, London, W.C.1)

13-17. Use of Isotopes and Radiation
in Research on Soil-Plant Relationships
Including Applications in Forestry, Inter-
national Atomic Energy Agency, Vienna,
Austria. (J. H. Kane, Div. of Technical

Information, U.S. Atomic Energy Com-
mission, Washington, D.C. 20545)

15-16. Mechanical Properties of Ce-
ramics, Fibres and Composites, London,
England. (Meeting Officer, Inst. of Physics
and Physical Soc., 47 Belgrave Sq., Lon-
don, S.W.1)

16-19. Psychoanalysis, American Psy-
choanalytic Assoc., New York, N.Y. (Mrs.
H. Fischer, APA, 1 E. 57 St., New York
10022)

18-22. Interamerican Congr. of Psy-
chology, Panama City, Panama. (L. F. S.
Natalicio, SIP, 1801 Lavaca, Suite 11-E,
Austin, Tex. 78701)

26-31. American Assoc. for the Ad-
vancement of Science, Philadelphia, Pa.
(D. W. Thornhill, AAAS, 1515 Massa-
chusetts Ave., NW, Washington, D.C.
20005)

26-31. Metric Assoc., Philadelphia, Pa.
(R. W. Mattoon, Chemical Physics, Dept.
408, Abbott Laboratories, North Chicago,
11l. 60064)

26-31. American Soc. of Naturalists,
Philadelphia, Pa. (Miss J. Spofford, Dept.
of Zoology, Univ. of Chicago, Chicago,
Ill. 60637)

26-31. American Soc. of Zoologists,
Philadelphia, Pa. (D. Sprugel, Jr., 1llinois
Natural History Survey, 179 Natural Re-
sources Bldg., Urbana 61801)

27-29. American Economic Assoc., New
Orleans, La. (H. F. Williamson, 629 Noyes
St., Evansten, Ill. 60201)

27-29. Society for the History of Tech-
nology, New York, N.Y. (M. Kranzberg,
Crawford Hall, Case Western Reserve
Univ., Cleveland, Ohio 44106)

27-29. American Philosophical Assoc.,
New York, N.Y. (A. Pasch, APA, 117
Lehigh Rd., College Park, Md. 20742)

27-30. Archaeological Inst. of America,
Cincinnati, Ohio. (Miss E. A. Whitehead,
AlA, 260 W. Broadway, New York 10013)

27-30. Society for General Systems Re-
search, Philadelphia, Pa. (R. E. Ericson,
12613 Bunting Lane, Bowie, Md. 20715)

28. National Assoc. of Science Writers,
Philadelphia, Pa. (Mrs. R. Arctander, Box
H, Seacliffs, N.Y. 11579)

28-30. Linguistic Soc. of America, St.
Louis, Mo. (T. A. Sebeok, Research Cen-
ter for the Language Sciences, Indiana
Univ., Bloomington)

28-30. History of Science Soc., New
York, N.Y. (J. C. Greene, Dept. of His-
tory, Univ. of Connecticut, Storrs 06268)

January

4-6. Solid State Physics Conf., 9th an-
nual, Manchester, England. (Inst. of Phys-
ics, 47 Belgrave Sq., London, S.W.1,
England)

9-11. Association of American Colleges,
Washington, D.C. (AAC, 1818 R St., NW,
Washington, D.C. 20009)

10-11, Molecular Basis of Biologi-
cal Transport, Biochemistry—Papanicolaou
Cancer Research Inst., 4th annual, Miami
Beach, Fla. (Biochemistry—~PCRI Winter
Symposia, P.O. Box 906, Biscayne Annex,
Miami, Fla. 33152)

10-12. Surface Physics of Semiconduc-
tors, Southampton, England. (Inst. of
Physics, 47 Belgrave Sq., London, S.W.1,
England)

SCIENCE, VOL. 174



The first
color-accurate _
photomicrographic
module system.

The PM-10 photomicrographic
system from Olympus is the first
3 modular camera system that not
e . onlydelivers accurate exposure,
. but accurate color, too.
. ‘That'’s because its exclusive
photoelectronic system includes
through-the-lens auto exposure
control (from 32 min. to 1/ 100
seconds with any film that you
can name) plus through-the-lens
color temperature metering and
matching.

And when we say any film,
we mean it: a choice of modular
backs and accessories lets you
shoot anything from 35mm (with
automatic film advance, if de-
sired), to Polaroid film packs, to
4x5” (plates, film packs,
sheetsand Polaroid sheets).

"In fact, our choice of
modules is so wide that it
eVep includes an inexpen-
sive body without automatic
features—but with the same
wide choice of interchange-
able backs and accessories.

Whatever you're look-
ing at now, whatever micro-
scope you're using, there's
a PM-10 system that can
&=, capture just what you see
¥ the way you see it—color or

black and white.

Send for our free lit-
erature, and you'll see just
what we mean.

2 Nevada Drive,
New Hyde Park, N.Y. 11040

Dept. S

| Olympus

é"@ Olympus Corporation of America,
1 r
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B-Diphosphopyridine Nucleotide
Nicotinamide Adenine Dinucleotide (NAD)

IN BULK

Users of large quantities of DPN are invited to discuss
their needs with Sigma. As the oldest manufacturer of
the finest DPN and DPNH in the World, we are in an
excellent position to cooperate. Multi-Kilo quantities can
be shipped immediately from our ample stocks.

PRICES—Can be negotiated for both auto analyzer
and research grades in bulk.

PURITY—We offer several grades to suit your satis-

faction.
GRADE V
This is a careful small-batch repurification of our well known
Grade Ill. Minor impurities are reduced to eliminate the reported

“enzyme lag.”

Ref. 1. Dalziel, K. J. Biol. chem., 283, 1538 (1963)
2. Winer, A.D,, J. Biol. chem., 239, PC 3598 (1964)

GRADE 11l

Our World renowned work-horse grade: probably the most widely
accepted DPN in the World, for both Research and Clinical stud-
ies. Recommended where near-maximum precision is essential.

GRADE AA

A special grade prepared for applications that do not require
highest purity. Although not equal to our Grade IlI, this grade
is guaranteed to be at least as pure as any lower priced DPN
presently available for Automatic Analyzer usage. Yet the price in
bulk quantities of 100 grams and over is considerably lower than
is possible for our Grade IIl.

If you have a substantial need for DPN (NAD)
please phone me “Person-to-Person” (Collect, of
course) at any time of the day or night, and from
anywhere in the World. | think | can make it worth
your while.

Thanks

Dan Broida

My phone - (314) - 993-6418
St. Louis, Mo. USA

(I am usually available)

It's a pleasure doing business with Sigma

ORDER DIRECT TELEPHONE COLLECT
from ANYWHERE in the WORLD
Day, Station to Station, 314/771-5750
Night, Person to Person,

Dan Broida, 314/993-6418
TWX (Teletype) Day or Night: COLLECT-910-761-0593

TELEGRAM: SIGMACHEM, St. Louis, Missouri
The Research Laboratories of

®
EIEMACHEMICAL COMPANY

MAILING ADDRESS: P. O. BOX 14508, ST. LOUIS, MO., 63178, US.A.

MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE

Distributed through
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.8, Eng.
Phone 01-736-8523 (Reverse Charges)

SIGMA ISRAEL Chem. Co. Ltd., 28 Kaf-Gimel St., Givataim, Israel
Telephone: (03) 760654 (Reverse Charges)
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Accurate
Within £+3%

HOLTER™ Precision
Roller Pumps

A combination of small size, light weight,
and precision flow rates makes the Series
900 Holter pump a versatile answer to
both laboratory and field applications.
Fourteen models offer virtually non-pulsa-~
tile performance with variable flow rates
from .33 cc/hr to 1300 cc/hr. Two sepa-
rate channels permit two dissimilar fluids
to be pumped simuitaneously, at the
same or different flow rates, depending
on pumping chamber selection.

Unique design features in both portable
and non-portable models include:silicone
pumping chambers which maintain ac-
curacy and elasticity for their full pump-
ing life of up to 2,000 hours; solid state
circuitry for reliability; safety locking de-
vice to assure against accidental change
in flow rates.

All pumps operate on 110V or 220V AC
power. Portable models also feature a
nickel cadmium battery which operates
up to 13 hours without recharging . . . for
quick, easy set-up in field application.

All models measure 5%2” x 414" x 278"
and weigh only 27 ounces. They may be
operated in refrigerated areas and are
gas sterilizable.

Typical uses include:

{1 Liquid Chromatography

[J Bio-medical Applications

[0 Organ Perfusion

{1 Pharmacological Research

[ Precipitation Analysis

[1 Solubility Determination )

[J Food and Chemical Processing
[0 Water Pollution Monitoring

For further information, call or write:

EXTRACORPOREAL MEDICAL SPECIALTIES, INC.
Church Road, Mt. Laurel Township, N.J. 08057 (609) 235-7530

®
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10-13. American Meteorological Soc.,
New Orleans, La. (K. C. Spengler, AMS,
45 Beacon St., Boston, Mass. 02108)

10-13. Radioactive Isotopes in Clinical
Medicine and Research, intern. conf.,
Badgastein, Austria. (R. Hofer, Second
Medical University Clinic, Isotopes Lab.,
A 1090, Wien, Garnisongasse 13, Austria)

11-15. National Soc. of Professional
Engineers, Dallas, Tex. (P. H. Robbins,

. NSPE, 2029 K St., NW, Washington, D.C.

20006)

13—-14. Molecular Basis of Electron
Transport, Biochemistry — Papanicolaou
Cancer Research Inst., 4th annual, Miami
Beach, Fla. (Biochemistry-PCRI Winter
Symposia, P.O. Box 906, Biscayne Annex,
Miami, Fla. 33152)

16. Human Factors in the Design and
Operation of the Highway Transportation
System, 5th annual workshop, Washing-
ton, D.C. (A. J. McKnight, 300 N. Wash-
ington St., Alexandria, Va. 22314)

17-19. American College of Surgeons,
sectional mtg.,, Miami, Fla. (Communica-
tions Div., ACS, 55 Erie St., Chicago, Ill.
60611)

17-21. Numerical Reactor Calculations
Symp., Intern. Atomic Energy Agency,
Vienna, "Austria. (J. H. Kane, Div. of
Technical Information, U.S. Atomic En-

ergy Commission, Washington, D.C.
20545)
19-21. American Mathematical Soc.

and Mathematical Assoc. of America, Las
Vegas, Nev. (A. B. Willcox, MAA, 1225
Connecticut Ave., NW, Washington, D.C.
20036)

23-27. American Soc. of Heating, Re-
frigerating, and Air-Conditioning Engi-
neers, New Orleans, La. (A. T. Boggs III,
ASHRACE, 345 E. 47 St, New York
10017)

24-26. Aerospace Sciences, 10th mtg.,
New York, N.Y. (American Inst. of Aero-
nautics and Astronautics, 1290 Ave. of the
Americas, New York 10019)

24-27. Environmental Design Research
Assoc., 3rd annual, Los Angeles, Calif.
(W. J. Mitchell, School of Architecture
and Urban Planning, Univ. of California,
405 Hilgard Ave., Los Angeles 90024)

27-29. American College of Surgeons,
sectional mtg., Sydney, Australia. (Com-
munications Div., . ACS, 55 E. Erie St.,
Chicago, Ill. 60611)

27-30. American College of Psychia-
trists, Coronado, Calif. (P. A. Martin,
ACP, 857 Fisher Bldg.,, Detroit, Mich.
48202)

30-4. Power Engineering Soc., New
York, N.Y. (J. W. Beam, Inst. of Electri-
cal and Electronics Engineers, Inc., 345
E. 47 St., New York 10017) .

30-7. Role of Surface Properties in
Dosage Form Design and Development,
7th annual Arden House Conf. on Indus-
trial Pharmacy, Harriman, N.Y. (S. M.
Gross, College of Pharmaceutical Sci-
ences, Columbia Univ., 115 W. 68 St.,
New York 10023)

31-3. American Assoc. of Physics
Teachers, San Francisco, Calif. (W. F.
Johnson, AAPT, 1785 Massachusetts Ave.,
NW, Washington, D.C. 20036)

31-4. International Symp. on Informa-
tion Theory, Pacific Grove, Calif. (T.
Kailath, Dept. of Electrical Engineering,
Stanford Univ., Stanford, Calif. 94035)

February

1-3. Computer-Aided Design and Com-
puter-Aided Manufacturing Conf. and
Exhibit, Soc. of Manufacturing Engineers,
Atlanta, Ga. (T. C. Akas, SME, 20501
Ford Rd., Dearborn, Mich. 48128)

3-5. Association for Hospital Medical
Education, Chicago, Ill. (T. G. Kummer,
AHME, 2001 Jefferson Davis Hwy.,
Arlington, Va. 22202)

4-5. Problems of the Female Breast as
Related to Neoplasms and Reconstruction,
New York, N.Y. (R. K. Snyderman, Me-
morial Sloan-Kettering Cancer Center,
444 E. 68 St., New York 10021)

5-6. Medical Education, 68th annual
congr., American Medical Assoc., Chicago,
Ill. (C. H. W. Ruhe, AMA Council on
Medical Education, 535 N. Dearborn St.,
Chicago 60610)

5-9. American Acad. of Allergy, San
Francisco, Calif. (J. O. Kelly, AAA, 225
E. Michigan St.,, Milwaukee, Wis. 53202)

5-12. Asian and Pacific Congr. of
Gastroenterology, Manila, Philippines.
(Philippine Soc. of Gastroenterology, P.O.
Box 2598, Manila)

6-11. American Soc. of Range Man-
agement, Washington, D.C, (F. T. Colbert,
ASRM, 2120 S. Birch St., Denver, Colo.
80222)

6~12. Chemistry of Natural Products,
8th intern. symp., New Delhi, India. (S.
Rangaswami, Indian National Science
Acad., Bahadur Shah Zafar Marg, New
Delhi-1)

7-9. Integrated Optics-Guided Waves
Materials Devices, Optical Soc. of Ameri-
ca, Las Vegas, Nev. (OSA, 2100 Pennsyl-
vania Ave., NW, Washington, D.C.
20037)

8~12. American Group Psychotherapy
Assoc., New York, N.Y. (L. Kane, AGPA,
1790 Broadway, New York 10019)

9-11. American Acad. of Occupational
Medicine, Pittsburgh, Pa., (D. Minard,
Dept. of Occupational Health, AAOM,
130 DeSoto St., Pittsburgh 15213)

14-15. Psychology of Technical Com-
munication, Philadelphia, Pa. (Inst. of Elec-
trical and Electronics Engineers, Inc., 345
E. 47 St., New York 10017)

14-16. Use of Enzymes in Agricnltural
and Food Industries, 13th intern. symp.,
Paris, France. (Sécretariat, XIIIéme Symp.
International, Commission Internationale
des Industries Agricoles et Alimentaires—
Bureau International Permanent de
Chimie Analytique, 24, rue Téhéran, Paris
8°)

14-16. American College of Surgeons,
sectional mtg., St. Louis, Mo. (Communi-
cations Div., ACS, 55 E. Erie St., Chicago,
Ill. 60611)

16-18.  Australian  Electrochemistry
Conf., 3rd, Terrigal, New South Wales.
(D. A. J. Swinkels, B. H. P. Central Re-
search Labs., Shortland, N.S.W. 2307,
Australia)

16—18. Solid-State Circuits Conf., Phila-
delphia, Pa, (Inst. of Electrical and Elec-
trcnics Engineers, Inc., 345 E. 47 St,
New York 10017)

20-24. American Inst. of Mining,
Metallurgical and Pefrolenm Engineers,
San Francisco, Calif. (J. B. Alford,
AIMMPE, 345 E. 47 ‘St, New York
10017)
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Research in the
Antarctic

The first single-volume report
of the extensive research con-
ducted in the Antarctic since
the International Geophysical
Year.

Edited by Louis O. Quam

700 pages, hundreds of illus- Gels . .
trations and tables, a compre-
hensive index. Full color wall
map of Antarctica.

Member’s price (with check
accompanying order): $19.95.
Regular price: $24.95.

Kohn electrophoresis unit
is 6 units in 1

Here's real versatility. The Shandon
Electrophoresis Apparatus after Kohn
—designed for maximum flexibility,
convenience and economy—easily per-
forms these six techniques: (1) Cellu-
. with a range of bridge
gaps from 1 cm to 21 cm in 1 mm
steps you get unrivaled economy with
expensive media . .
techniques, also short distance HVE; (2) Starch, Agar and Polyacrylamide
. for superb resolution . . .

. outstanding simplicity and convenience on all runs; (4) Micro-immuno
and Crossed-over Techniques . .
do the job with no trouble; (5) Thin Layer (TLE) . . .
many types of separation . . .
. for separations at higher voltages . . .
ideal for enzyme work. Send for catalog U77, that details
all of the advantages and accessories of this versatile apparatus, to
Shandon Scientific Company, Inc., 515 Broad Street, Sewickley, Pa. 15143.

lose Acetate . .

Platen Work . .
of sample . . .

. unit is ideal for large-scale, small-scale and micro
and for immuno techniques; (3) Paper

. no need to improvise, special accessories
real advantages in
fast set-up time, fine results; (6) Cooled
avoid denaturation

Orders to the
Publication Sales Office
AAAS

1515 Mass. Ave.,, NW
Washington, D.C. 20005

PITTSBURGH .

LONDON . FRANKFURT
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BIOLOGICAL INCUBATOR (I-30b)
AND
PLANT GROWTH CHAMBER (E-30b) g

The new table model environmental chambers (backed by
over 15 years of experience) offer 8 cubic feet of temperature
and light control with diurnal programming, while occupying
only 5% square feet of precious table or floor space. -

The 1-30b affords up to 500 f.c. of light over a temperature
range of 2°C to 44°C while the E-30b affords up to 2000 f.c.
over a temperature range of 7°C to 44°C.

Write today for full details and ask about our complete
line of environmental chambers. They range from table
models to walk-ins.

PERCIVAL MFG. CO.

P.0. Box 249-S Boone, lowa 50036
]
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If You Want

WINTHROP'S
1971 PRCE LIST

OF OVER 100 CHEMICALS
Send Us Your Coupon Today

Copies are not being mailed automa-
tically. Our mailing list has grown like
topsy, and we must use this means to
check your present location and position.

CH.NH, - HCU
CHOMCH, N
~.

P Cu
CN CN
OH

cH'cooH

Dept. S-31

I Winthrop Laboratories
I Special Chemicals Dept.
| 90 Park Avenue, New York, N.Y 10016

Circle No. 90 on Readers’ Service Card



“COURAGEOUS, READABLE
AND RELEVANT”

EXISTENTIAL
MAN

The Challenge of Psychotherapy

Ny = BN

Richard ; E Vjoﬁns’(-)n

JOHN WARKENTIN, Ph.D.,, M.D,,
Editor of VOICES, says in his intro-
duction — “EXISTENTIAL MAN
reminded me of the writings of Georg
Groddeck, John W. Rosen, Robert C.
Murphy, Jr., Alexander Lowen and
other pioneers. Dr. Johnson has de-
scribed clearly the qualities of human
encounters which can lead to new
personal freedom and nobility for
‘people who refuse to live constipated
lives.” )

SIDNEY JOURARD, Ph.D., author of
THE TRANSPARENT SELF, states in
his review — “Dr. Johnson has risked
himself, put himself on the line and
produced a *courageous, readable and
relevant book. He has forebears —
Laing, Boss, Rogers, Binswanger — but
his work has a distinct quality of its
own which makes EXISTENTIAL
a genuine contribution to the
psychotherapeutic enterprise.”

Price $5.25
PERGAMON PRESS, INC..
Maxwell House, Fairview Park
Elmsford, New York 10523

AVAILABLE at your book store
or by mail direct from PERGAMON
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BOOKS RECEIVED

(Continued from page 137)

Behavior Modification in Child Treat-
ment. An Experimental and Clinical Ap-
proach. Robert M. Browning and Donald
O. Stover. Aldine-Atherton, Chicago,
1971. viii, 422 pp., illus. $11.95.

The Corporate Economy. Growth, Com-
petition, and Innovative Potential. Robin
Marris and Adrian Wood, Eds. Harvard
University Press, Cambridge, Mass., 1971.
xxvi, 554 pp. $15. Harvard Studies in
Technology and Society.

Crop Production. Cereals and Legumes.
Brian F. Bland. Academic Press, New
York, 1971. xii, 466 pp., illus. $14.50.

Data Processing and Computer Pro-
gramming. A Modular Approach. Thomas
J. Cashman and William J. Keys. Canfield,
San Francisco, 1971. xiv, 498 pp., illus.
$10.95.

Exploring the Universe. American
Foundation for Continuing Education.
Louise B. Young, Ed. Oxford University

Press, New York, ed. 2, 1971. xiv, 732

pp., illus. Cloth, $12.50; paper, $6.50.

Fluid Flow. A First Course in Fluid
Mechanics. Rolf H. Sabersky, Allan J.
Acosta, and Edward G. Hauptmann., Mac-
millan, New York, ed. 2, 1971. xx, 520
pp., illus. $12.95.

The Fourth State of Matter. Plasma
Dynamics and Tomorrow’s Technology.
Ben Bova. Saint Martin, New York, 1971.
x, 182 pp., illus. $5.95.

Immunobiology. Current Knowledge of
Basic Concepts in Immunology and Their
Clinical Applications. Robert A. Good
and David W. Fisher, Eds. Sinauer, Stam-
ford, Conn., 1971. xii, 306 pp., illus.
$10.95.

Kinetic Equations. Richard L. Liboff
and Norman Rostoker, Eds. Gordon and
Breach, New York, 1971. xvi, 346 pp.,
illus. $19.50.

Laminar Wakes. Stanley A. Berger.
Elsevier, New York, 1971. xxii, 296 pp.,
illus. $16.

Leaders of American Conservation.
Henry Clepper, Ed. Ronald Press, New
York, 1971. x, 354 pp. $10.

Litton’s  Problematical  Recreations.
James F. Hurley, Ed. Van Nostrand Rein-
hold, New York, 1971. viii, 338 pp., illus.
$7.95.

Management, Innovation, and System
Design. Ira G. and Marthann E. Wilson.
Auerbach, Princeton, N.J., 1971. xiv, 176
pp., $7.95.

Mathematical Methods in Nuclear Re-
actor Dynamics. Ziya Akcasu, Gerald S.
Lellouche, and Louis M. Shotkin. Aca-
demic Press, New York, 1971. xii, 460
pp., illus. $22. Nuclear Science and Tech-
nology, vol. 7.

Mathematics. Concrete Behavorial Foun-
dations. Joseph M. Scandura, with the as-
sistance of John Durnin and George Lo-
werre. Harper and Row, New York, 1971.
xx, 460 pp., illus. $11.95.

Mechanical Performance and Design
in Polymers. Applied Polymer Symposium
No. 17, Melbourne, Australia, May 1970.
Oskar Delatycki, Ed. Wiley-Interscience,
New York, 1971. vi, 246 pp., illus. Paper,
$12.

Methods in Enzymology. Vol. 22, En-

zyme Purification and Related Techniques.
William B. Jakoby, Ed. Academic Press,
New York, 1971. xvi, 648 pp., illus.
$29.50.

Migration and Anthropology. Proceed-
ings of a meeting, Ottawa, May 1970,
Robert F. Spencer, Ed. American Ethno-
logical Society, Smithsonian Institution,
Washington, D.C., 1971 (distributed by
University of Washington Press, Seattle).
vi, 190 pp. Paper, $5.

Modern Aspects of Electrochemistry.
No. 6. J. O’M. Bockris and B. E. Conway,
Eds. Plenum, New York, 1971. xiv, 382
pp., illus. $19.50.

Modern Theory of Polymer Solutions.
Hiromi Yamakawa. Harper and Row, New
York, 1971. xvi, 420 pp., illus. $19.95.

The Modified Nucleosides in Nucleic
Acids. Ross H. Hall. Columbia University
Press, New York, 1971. xvi, 452 pp.,
illus. $20.

Museums and the Environment. A Hand-
book for Education. Environmental Com-
mittee of the American Association of
Museums, Washington, D.C., 1971, xviii,
262 pp., illus. $12.50.

Natural Selection in Human Popula-
tions. The Measurement of Ongoing Ge-
netic Evolution in Contemporary Societies.
Carl Jay Bajema, Ed. Wiley, New York,
1971. x, 406 pp., illus. Cloth, $9.95; paper,
$4.95.

Neurotransmitter-Receptor Interactions.
D. J. Triggle. Academic Press, New York,
1971. x, 610 pp., illus. $26.

The New Scientists. David Fishlock, Ed.
Oxford University Press, New York, 1971.
vi, 98 pp. Paper, $3. Science and Engi-
neering Policy Series.

Old Age, the Last Segregation. Ralph
Nader’s Study Group Report on Nursing
Homes. Claire Townsend. Grossman, New
York, 1971, xx, 230 pp. $6.95.

Organized Complexity. Empirical Theo-
ries of Political Development. Ronald D.
Brunner and Garry D. Brewer. Free
Press, New York, 1971. xviii, 190 pp.,
illus. $7.

The Ovarian Cycle of Mammals. John
S. Perry. Oliver and Boyd, Edinburgh,
1971. viii, 218 pp., illus. Cloth, $7.20; pa-
per, $3.60. University Reviews in Biology.

Parasitic Insects. R. R. Askew. Elsevier,
New York, 1971. xx, 316 pp., illus. $11.50.

Pathology of the Nervous System. Vol.
2. Jeff Minckler, Orville T. Bailey, Irwin
Feigin, George Jervis, Richard Lindenberg,
and Karl T. Neubuerger, Eds. McGraw-
Hill, New York, 1971. xx + pp. 1267-
2240, illus. -+ index. $65.

Petroleum Conservation in the United
States. An Economic Analysis. Stephen
L. McDonald. Published for Resources
for the Future, Inc., by Johns Hopkins
Press, Baltimore, Md., 1971. xvi, 280 pp.,
illus, $10. .

Phase and Frequency Instabilities in
Electromagnetic Wave Propagation. Pro-
ceedings of the 33rd Advisory Group for
Aerospace Research and Development of
NATO Conference, Leicester, England.
Kenneth Davies, Ed. Technivision, Slough,
England, 1971. 806 pp., illus.

Physical Biochemistry. Kensal Edward
Van Holde. Prentice-Hall, Englewood
Cliffs, N.J., 1971. x, 246 pp., illus. Cloth,
$9.75; paper, $4. Foundations of Modern
Biochemistry Series.
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