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Trace reproduced, with permission, from Analytical Biochemistry, 16 91-106 (1966). o

seven
hours

The actual peptide analysis shown above used to
take days to complete—with far less accuracy.
This one was done in seven hours...on the
Beckman Model 120C Amino Acid Analyzer.
How? A new methodology reported by Benson,
Jones, Cormick and Patterson is the answer.

Using Beckman Spherical Resins in the
Model 120C, these investigators were able to
make chromatographic analyses of
tryptic hydrolyzates of hemoglobin,
lysozyme, and ribonuclease faster
—and with better peak resolution—
than ever before.

Of course, the 120C is still the pre-
mier instrument for analyzing amino
acids, too. And still further uses for
this versatile tool are now on the way.
In the meantime, if you’re looking for
faster, better analysis of peptides and
amino acids, we'll be happy to send
you complete details of the Model
120C together with a reprint of the
peptides paper mentioned above.
Just write for Data File 120C-5.

[Sf=Yel 411180 INSTRUMENTS, INC.

SPINCO DIVISION
PALO ALTO, CALIFORNIA « 94304

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES, SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY



H.D:
on the track
of a Kkiller

Recently, hematoporphyrin derivative (H.D.) has been reported to be an
important agent in tumor detection.

By utilizing H.D. and a proper activating and viewing system, one can detect
malignancy by fluorescence. Hematoporphyrin tends to accumulate in tumors (1)
and its red fluorescence can be utilized in the delineation of neoplastic tissue. (2).

Lipson, et.al. have demonstrated that with a single intravenous dose of 0.05
& mglgm body weight of H.D., the tumor exhibited good differentiation within 3 hours
¥ after administration. They further report that the amount of H.D. required is well

within the range of safety for the body. (3)
NBCo offers stat service on H.D. Phone collect 216-662-0212 (USA only). NBCo

will process your order and guarantee shipment within 60 minutes of your call; one-day
delivery anywhere in the continental USA, 80 hours anywhere in the world. Send for our
free catalog containing more than 3000 items.

PRICE SCHEDULE: Hematoporphyrin Derivative NUTRITIONAL
25 gram bottle . . . . . . .« o« « v« . . . gm 3425 BIOCHEMICALS

10 gram bottle . . . . o o v o ¢ « o « « o+ . gm 450
S gram bottle . . . . . . . 0 v v« e e o+ o« . ogm 475 COBPO,RA-"ON
1 oram bottle 4.90 MO?O M[ies Avenue

g R R R R . Cleveland, Ohio 44128 U.S.A.
1. Auler, H., Banzer, G., Krebsfrosch, Z. F., 53, 65 (1942) s 2. Figge, F. H. 1., Diehl, W, K., Peck, G. C., Mack, H. P., Cancer
Res, 2, 105 (1956) » 3. Lipson, R. L., Baldes, E. 1., Olsen, A. M., J. Natl. Cancer Inst, 26, 1 (1961) » The literature references
should not be interpreted as either an endorsement or disapproval of the biochemical by the cited investigation.

NOT FOR HUMAN USE
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The Coast Redwoods grow near the
often foggy coast of northern Califor-
nia. Proposals to preserve a portion
of these tall trees in a Redwood Na-
tional Park have produced a con-
troversy mvolvmg the Administration,
the conservationists, and the lumber
companies which own most of the
trees. See page 1620. [Miller Redwood
Company, Crescent City, California]



WASHINGTON, D. C. « 133rd AAAS

Order Your General Program

It provides complete, detailed information about all the sessions and symposia scheduled, the
Annual Exposition of Science and Industry, and the Science Theatre.

Program Highlights

Moving Frontiers of Science: Lynn White on The Historical Roots of Our Ecologic
Crisis; Th. Dobzhansky on the Changing Man; Thomas F. Malone on Weather
Modification; D. S. Greenberg on Problems of Securing Constructive Legislation.

Washington Academy of Sciences Invited Address: P. M. S. Blackett, Nobel
laureate in physics, president of the Royal Society, “The Ever-Widening Gap.”

Interdisciplinary Symposia: Science in International Perspective with P. M. S.
Blackett, Sir Lawrence Bragg, Victor F. Weisskopf; Political Aspects of the
Population Explosion; Scientific Exchange and Use of Information; Systems of
Pollution Control.

Special Sessions: AAAS Presidential Address by Henry Eyring, “Untangling Bio-
logical Reactions”; the Joint Address of Sigma Xi and Phi Beta Kappa by Walter
Orr Roberts, “Science, a Wellspring of Our Discontent’™”; the Seventh George
Sarton Memorial Lecture by George Wald, “Color Vision: Model or Reality”;
and the National Geographic Society Illustrated Lecture.

AAAS Committees: Committee on Arid Lands symposium on Migration to Arid
Lands; Committee on Science in the Promotion of Human Welfare symposium
on Utility of the Construct of Race; Commission on Science Education.

Sections and Societies: The 20 AAAS Sections and some 90 participating societies
are scheduling specialized symposia and papers.

AAAS Science Theatre: The latest foreign and domestic films.

Exhibits: The Annual Exposition of Science and Industry is in the Exhibit Halls
of the Sheraton-Park Hotel, AAAS Headquarters.

Advance Registration: By registering in advance, you avoid delay at the Registra-
tion Center on arrival; you receive the General Program in time to plan your
dates at the meeting; and your name is posted in the Visible Directory of Regis-
trants when the meeting opens. Use the coupon below.

AAAS
1515 Massachusetts Ave.,, NW Date of Application. ... .. .. . . .. . . . . . i
Washington, D.C. 20005

(Check 1a or 1b) 1la. [J—Enclosed is $5 Advance Registration Fee. This brings me the General Program and a Convention Badge.
1b. [J—Enclosed is $3 for the General Program. (If | attend the meeting, the Badge, which | need to obtain the privileges
of the meeting, will cost me $2 more.)

2, FULL NAME (Dr., Miss, @1€.) . ueviututueneaenesosasosasasseesaane snsatnssesene eneneaeneasnsasssssssneneeeeenteionessasnsnnnsas
(Please print or typewrite) (Last) (First) (Initial)

3. OFFICE [JOR HOME [[] ADDRESS .. ... . .iiiuttiiittinetnnneseossnsetoneesonseeasosessessneesnnennneesnseeacesensssannesnnessns
(For receipt of General Program)

4. ACADEMIC, PROFESSIONAL, OR
BUSINESS CONNECTION ... ... . i iiiiiiiittinnreeeeenannsosassaasanseseeeenssnsssssssssonsssssssssssnnsssssssoannsasnssssnns

5. FIELD OF INTEREST ... ... .. ittttiiiiiieeeenaonanuueeeeeeaeaannsssesssnnnnssssseeenesnassossosennssussesesssnsssassssnsssnnsanss

6. CONVENTION ADDRESS ... .. ...ttt tierneeerasrosenssasaaeseessossssassassoseasssossssesassassessasnsssnsnesusssenasnnsns
(May be added later, after arrival)

Please mail this coupon and your check or money order for the total amount to the AAAS in Washington, D.C. (address as shown).
1592 SCIENCE, VOL. 153



MEETING « 26-31 DECEMBER

Reserve Your Hotel Room

Make sure you have the accommodations you prefer. The AAAS headquarters is the Sheraton-
Park; the other hotels are co-headquarters.

The hotel sleeping accommodations are for your convenience in making your
room reservation in Washington. Please use the coupon below and send it directly
to the AAAS Housing Bureau in Washington. Give a definite date and estimated
hour of arrival, and also your probable date of departure. The Housing Bureau
will make the assignment and promptly send you a confirmation.

For more details on all of the above facilities and services, and for a list of the
headquarters of each participating society and section, see the 22 July issue of
Science, page 437.

HOTEL RATES* (Per Day)

Hotel Single Double Twin Suitest Parking
Sheraton-Park $12-14 $16-18 $16-18 $30 Free for
(1260) registered
guests
Motor Inn 15 19 19
(214)
Shoreham 12-14 16-18 16-18 35 $2
(900)
Motor Inn 15 19 19 Free for
(100) registered
guests
Washington Hilton 14-16 18-20 18-20 50-75 $2
(1200)

*All rooms are subject to a 4% District transient room tax.

TOne-bedroom parlor suites; rates for larger suites available upon request.

There is no charge for children at any of the hotels.

National Park Service

AAAS Housing Bureau
1616 K Street, NW Date of Application
Washington, D.C. 20006

Please reserve the following accommodations for the 133rd Meeting of the AAAS in Washington, D.C., 26—31 December 1966

First Choice of Hotel ... ... ... ... ... .............. Second Choice. . ....... .................. Third Choice ..................ciiinun..
Type of room: Single [J Double [J Double, twin beds []  Svite [] Rate desired . ............... Maximum rate. ......... e
Number in party ... ... ... ... ... Sharing this room will be: ...... ... ... . . .. ... ... . iiiiie,

(List name and address of each person, including yourself. Attach list if space is insufficient.)

............................................. P T T T T T T T T T T

DATES: ARRIVAL ..................... AM. . .. PM. ........ DEPARTURE ................ Cereeteeane et e et iaeeiiee e
(These must be indicated—add approximate hour, A.M. or P.M.)
N AME e e e e e e ettt aaeet ettt e et aeaana
(Individual requesting reservation) (Please print or type)
ADDRESS - . oo e
(Street) (City and State) (Zip Code)

Mail this coupon now to the AAAS Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation.
30 SEPTEMBER 1966 1593
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Since the sodium doublet falls at the most compressed point of the sp

ectrum, isn't it impossible to split it with a single prism spectrophotometer?

Indeed it is, with one exception—the Zeiss_Spectrophotometer PMQ 1. Above is an actual PMQ Il resolution of the most demanding doublet.

Distance between peaks is approximately 6 A.

You're looking
at an impossibility

1594

It goes without saying that the Zeiss Spectro-
photometer PMQ Il (185 mu-2500 mp range)
has greater resolving power than any other single
prism instrument. The “impossible” proof is at
the top of this page. »
Here are three other impossibilities made pos-
sible by the PMQ Hi: (1) it reproduces any slit set-
ting within .2 microns, (2) its true wavelength
setting remains constant at all times, (3) it
changes over from one to any other type of meas-
urement (flame, fluorescence, chromatogram,
absorption) in approximately 30 seconds —
much faster than other spectrophotometers.
For complete information, write Carl Zeiss
Inc., 444 Fifth Ave., New York, N.Y. 10018. Com
plete service facilities available. :

THE GREAT NAME IN OPTICS

WEST GERMANY
ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, DURHAM, LOS ANGELES, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D. C.
SCIENCE, VOL. 153



- Third in Orion's new series of
_ specific ion electrodes, the Fluoride
~ Actlvity Electrode for the first time
~ permits direct, rapid measurement
of fluoride ion activities in agueous

solutions.

| WIDE RANGE, VERSATILE
| Measurement of fluoride can be
~ made from above 10° down to
10—% moles/liter (20 parts per bil-
lion) even in the presence of a ten-
thousand fold excess of chloride,
iodide, bromide, nitrate, sulfate, or
bicarbonate. The electrode can also
be used as an end point detector
for titrations where fluoride is
either the titrant or the unknown.
NEW SENSING PRINCIPLE

A laser-type, rare-earth doped sin-
gle crystal is used as the ion-ex-
change sensing element. The elec-
trode body is an acid-base resistant,
unbreakable plastic.
INSTRUMENTATION

* Measurements are made with any
expanded scale pH meter and a
conventional pH reference electrode.

| Technique is similar to single pH
- measurement. The electrode avail-
able thru major laboratory dealers,
is priced at $160.

I ORION RESEARCH INCORPORATED |
| 11 Blackstone Street, Dept. D
Cambridge, Massachusetts 02139
Phone: (617) UN 4-5400

Name

Org.
| Street

City State
Literature [J Demonstration [J
Laboratory Supply Dealer:

B I

and more sensible to use in war-

- time because it requires less man-

power.” As a consequence of the sup-
pression of the bulletin, the head of
Brownlee’s department, Professor The-
odore William Schultz, resigned and
joined the faculty of the University
of Chicago, and, by March, 19 other
faculty members had left Iowa Col-
lege in protest. One of them,
W. W. Wilcox, actually found refuge
at the University of Wisconsin,
where much of the work establishing
the nutritious qualities of oleomar-
garine had been carried out by C. A.
Elvehjem and his co-workers. In an
article entitled “Vegetable fats equal
butterfat in mixed rations,” R. K.
Boutwell, R. P. Geyer, C. A. Elveh-
jem, and E. B. Hart concluded, on the
basis of their own research, that “but-
terfat is superior to vegetable fats
when young animals are restricted
to a diet made up almost entirely
of milk, but not when the diet in-
cludes a mixture of such carbohy-
drates as starch, sucrose, and dex-
trose. These are supplied by such
common foods as cereals, potatoes,
sugar, and molasses” (“What’s new in
farm science,” Bull 461, Ann. Rept.

Agr. Exp. Sta., Univ. Wis. (De-
cember 1943, p. 45). 1 sincerely
regret the mistake, which might
seem to impugn the distinguished

work of the Wisconsin group. I fur-
ther deplore that the same error was
printed in my book Science and Eth-
ical Values (Univ. of North Carolina
Press, Chapel Hill, 1965, p. 92), in a
more extended form of the essay printed
in Science. To confuse the rescuer with
the drowning man or the bystander
with the thug may not be uncommon,
but it is truly regrettable.

BENTLEY GLASS
State University of
New York at Stony Brook 11790

“Bootlegging” in Research

Although Greenberg is perhaps strict-
ly correct in stating in his article on
“bootlegging” in research (News and
Comment, 19 Aug., p. 848) that this
problem has not been the subject of
any published study or conference, it
has, nevertheless, been aired and the
discussion recorded. At the 12th Na-
tional Conference on the Administra-
tion of Research, University of Denver,
1958, a participant asked how the will-
ingness of research directors to tolerate

“bootleg research” accorded with man-
agerial efforts to program and direct
research activities toward major objec-
tives of the laboratory and parent or-
ganizations. The ensuing discussion re-
vealed two opposing camps, one for
“legalizing” and encouraging such ef-
forts by specific allocation of discre-
tionary budgeted funds for extracur-
ricula exploratory studies, the other for
excluding any effort not clearly a part
of the approved program, on the basis
that any “undercover” work is objec-
tionable. The issue was not then and
has not been settled but one should
take note that there are two kinds- of
“bootlegging.” One involves undercover
or diversionary effort and the other, as
Greenberg points out, involves clouding
the real purposes of approved programs.
Perhaps the latter is less harmful, par-
ticularly if the effort is not really a de-
parture from the commitments of man-
agement and the researcher.

A summary of the above NCAR dis-
cussion will appear in a forthcoming
text, The Administration of Research—
An Interpretive Summary of the Pro-
ceedings of the National Conference on
the Administration of Research, 1947—~
1964, now being edited by the under-
signed.

LEsLIE B. WILLIAMS
Coordinator of Research,
University of Delaware, Newark

Calcium and Fluoride

D. M. Hajimarkos discussed the high
content of fluoride in fish flour (Let-
ters, 17 June) and called for studies
to be undertaken regarding the effect
of ingesting fish flour on dental
caries and the degree of mottled enamel
that might develop in children’s teeth.
In this letter he has omitted one im-
portant paragraph which is found in
his reference report [J. Pediat. 65,
782 (1964)] as follows:

However, since the calcium content
of fish flour is appreciable, it should be
pointed out that experimental evidence
has shown that absorption of fluoride
from the intestinal tract is considerably
depressed by the presence of high amounts
of calcium.

My interest is merely to bring out
this information, so that any judgment
rendered by readers will also be based
on this statement.

RoBErT F. ARMEIT
2] Trowbridge Road,
Morris Plains, New Jersey 07950

SCIENCE, VOL. 153



Outcast glass is in at Western Electric

Glass has several qualities that
make it a choice encapsulant for
electronic components. But to seal
glass around a component, the
glass must be heated to tempera-
tures well above 600°C. Western
Electric found that long exposure
to these temperatures would dam-
age sensitive components. In fact,
ordinary glass required so much
heat, applied for so long a time,
that both damage and delay oc-
curred in the sealing process.
Glassmakers have long strug-
gled to keep glass free of contami-
nants, especially the oxides of iron.

b; -
9 %
4
&.

However, manufacturing engi-
neers at Western Electric’s North
Carolina works discovered that
specific quantities of FeO in glass
cause it to absorb infrared energy
very readily.

Specifically, glass doped with
FeO rapidly absorbs energy from
infrared waves in the region of 1.2
microns. This region corresponds
to the output of a small, powerful
infrared heater developed at West-
ern Electric’s Engineering Re-
search Center. When adapted to
the sealing process, the heater’s
ellipsoidal reflector concentrates

energy from a quartz iodine lamp
at one focus onto the seal area at
the other focus.

Today, Western Electric uses
FeO-doped glass tubes, sealed by
infrared heating, to protect diodes
and ferreed switch contacts. A
superior seal is made around the
component’s wire leads — using
less energy and consequently
causing less damage to compo-
nents. This is another way Western
Electric helps its Bell System team-
mates to continue to bring you
the world’s most dependable tele-
phone service at low cost.

g \Wesfern Elecfric

=

v MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM
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MASS SPECTROMETER

is now even
more versatile

The new model MS10, grown in capability but not in size or
cost, is even more versatile than its predecessor. Technical
improvements (listed opposite) endow it with the ability to han-
dle an even wider range of spectrometric chores, often to the
extent of freeing its larger, more elaborate counterparts for
the more sophisticated assignments.

So much so, in fact, that many laboratories already possess-
ing a large mass spectrometer will want to acquire one in the
“second car” philosophy. Pair an ion pump with it, mount on
a cart and you've got a mobile mass spectrometer you can
wheel into action anywhere.

Which is not to say that the new MS10 doesn’'t qualify as a
first line mass spectrometer in any man's laboratory, as a
glance at these improved specifications will attest:

’!,’i:)eople, like these\,-_‘

~ will welcome its

elevated capability .. s
§

* ANALYTICAL CHEMISTS making high-accuracy
~ gas analyses with small samples £

S, BIOCHEMISTS using
?, N5, 0'8) as tracers:

ot e

{

_ COMBUSTION ENGINEERS investigating flame
structure, combustion products, precipitation

GISTS, for
ssium-argon agé’determination

and petrology

£
LECTURERS AND T;ACHERS of electronics,
electron phy;r;f:s, measurements, and
all subjects in which mass spectrometry
is a current or future technique
=]

~'“METALLURGISTS wanting p.p.m. level
e gas-in-metal analysis

S
PHYSICAL CHEMISTS AND PHYSICISTS
studying reaction rates, irradiation
products, bond energies
VACUUM ENGINEERS AND TECHNOLOGISTS
for monitoring, leak detection,
partial pressure analysis
Mass Range 2 to 200
Resolution 100 (10% valley definition)
Sensitivity 5 x 10-12 torr
Detection Limit 10 parts per million
Scan Speeds 3.5 or 13 minutes per spectrum

A complete complement of accessories designed exclusively

for the MS10 is available, including vacuum systems, sam-

pling systems and ion gauges)
Our booklet “Questions and Answers on the MS10” will tell you
all about this remarkable instrument. Gladly sent on request.

The MS‘D is a 180° magnetic deflection type instrument for high sensitivity dial-indicated
analyses of gases or vapors. It is compact and portable. It will monitor a single peak or scan
spectra manually or automatically scan m/e 12-45 or 36-200 repeatable without attention ad inf.
It will run off any existing vacuum system. It has an output for recording spectra on any 10 MV
recorder. It is so easy to operate that a student can quickly learn how: and so rugged that it

thrives on inexpert handling.

the AEDMS10 MASS SPECTROMETER

a product of Associated Electrical Industries in England

is marketed and serviced in the U.S.A. by

1598

PECKER

nu('eur

PICKER X-RAY CORPORATION
White Plains, N.Y.
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THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for
the presentation and discussion of impor-
tant issues related to the advancement of
science, including the presentation of mi-
nority or conflicting points of view, rather
than by publishing only material on which
a consensus has been reached. Accordingly,
all articles published in Science—including
editorials, news and comment, and book
reviews—are signed and reflect the indi-
vidual views of the authors and not official
points of view adopted by the AAAS or
the institutions with which the authors are
affiliated.
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SCIENCE

Industry and Education

A trend to watch with interest is the movement of industry into the
classroom. General Electric, I.B.M., Raytheon, Xerox, and other indus-
trial giants have recently acquired smaller companies with long experi-
ence in educational work, or have established educational divisions or
subsidiaries. To help direct these new ventures they have recruited
teachers, psychologists, and educators, among them Francis Keppel
(former Assistant Secretary of Health, Education and Welfare) and
Francis Ianni (former director of research in the Office of Education),
who have joined the new General Learning Corporation created by Time
and General Electric, and Edward L. Katzenbach, Jr., who left the
American Council on Education to direct the educational division of
Raytheon.

Not everyone welcomes this industrial invasion. Traditional textbook
publishers are keeping a wary eye on their new competitors. Some edu-
cators fear that the motivation is wholly financial, for education has
now become one of the largest employers and greatest investors of
capital in the United States. Some warn against overemphasis on hard-
ware, and -have history to cite in justification of their fears. Motion
picture film has long been recognized as a useful teaching aid, but some
bad pictures have been produced. Programmed instruction is a useful
technique, but some programmed courses have paid more attention to
method than to material. Television has promise, but has fallen far short
of its educational potential.

Statements of some of the top officers of companies with educational
interests bring assurance that they recognize these dangers and that their
emphasis will be—as any teacher’s should be—on the learner and the
learning process. Joseph C. Wilson, president of Xerox, told the New
York Society of Security Analysts, “Xerox has no intention of imposing
hardware on the content of education. . . . We are entering this market
with many more questions than answers.” Lyle Spencer, president of
Science Research Associates, recently commented on the expected com-
petition for the educational market: “Competition for what? Merely to
sell textbooks by the carload and teaching machines by the dozen? Hard-
ly. We are in competition to ask questions and find answers. . . . We
are looking beyond the pages of a textbook and into the mind of a child.
. .. We want to find out—and intend to find out—how a classroom
can become a more effective organizer of a child’s experience.”

If these attitudes are typical, the situation is full of promise, for
industry can provide fresh ideas, a largeness of approach, and resources
for innovation and experimentation. One opportunity is to treat educa-
tion more comprehensively than the individual author or curriculum
builder can treat it. The term systems approach may be overworked, but
the educational system could profit from being considered as a whole.
Another opportunity is to experiment on a large scale. Much of the
educational change of recent years has dealt with single courses, or even
smaller units, and much has been introduced without experimental test
or verification. A related opportunity is to assess more systematically
what happens to students under different forms of educational handling.
Competition, for sales as well as for prestige and the satisfaction of
making major social contributions, should require industry to evaluate
its educational work thoroughly.

Education has profited from the efforts of senior scholars to improve
course content. It has benefited from the growing support and involve-
ment of the federal government. It can also profit from the activities of
its new ally, industry. A community of interest is evolving. If an effec-
tive partnership can be developed, the benefits to education can be great.

—DAEL WOLFLE



THIS PACKARD

APPLICATIONS ENGINEER IS
EXPLAINING THE OPERATION
OF THE GAS CHROMATOGRAPH
HE HAS JUST INSTALLED

Every customer gets this service, free

We want every one of our customers to get the
most from his Packard Gas Chromatograph. No
instruction manual— not even the very complete
one we supply—can tell him everything. That's
why every gas chromatograph we deliver is
installed by a trained specialist who then explains
its features. = Features such as the easily-remov-
able column /detector assembly that permits
column changes outside the heated oven; elec-
tronically programmed temperature control, sepa-
rate heat controls at inlet, outlet and detector;
interchangeable detectors, and the water-cooled
oven. ® Dual-column Packard Gas Chromato-
graphs are ready to use for simultaneous analysis
of different samples . . . or for stream splitting with
different types of detectors to give general and
specific responses from the same sample. Modular
design of all systems allows choice of detector and
expansion from single to dual channel, or iso-
thermal to programmed temperature operation.
For complete information ask your Packard Sales
Engineer for Bulletin 105U, or write to Packard
Instrument Company, Inc., 2200 Warrenville Road,
Downers Grove, lllinois 60515.

Paclkard




IMPRACTICAL
TO EXPERIMENT
WITH

THE REALTHING?
SIMULATE.

FREE REPORTS FROM EAI
SHOW YOU HOW

In the Life Sciences it's not always practical
or even possible to experiment with the
real thing. That's why researchers and edu-
cators are turning to the Analog Computer .
to dynamically simulate living systems. A
dynamic model is easier and more conven-
ient to experiment with. You build a mathe-
matical model of the living system either
from analytical analysis or empirical in-
sights. All this without the dangers and
difficulty of experimenting with a living
system. The Analog Computer is also find-
ing increased use in instrumentation and
automatic on-line signal processing. Below
are listed reports on the use of Analog
Computers in the Life Sciences. Send for
any that interest you.

1. Analog simulation in biomedical re-
search and education

2. Analog and Hybrid Computers in in-
strumentation and automatic on-line signal
processing

3. A survey of accomplishments in bio-en-
gineering

4. On-line computation of cardiac output
from dye dilution curves

5. Respiratory control system

6. A one-organ chemotherapy model

7. The human pupil servomechanism

8. A host-parasite problem

9. A CO, rebreathing study
10. Analog computer simulation of the car-
diovascular system of the fetal lamb
11. Simulation of oxygen dynamics in water
purification
12. An analog program for electroenceph-
alographic data and analysis
13. Hybrid computer analysis of electro-
cardiographic data
14. A simple Analog Computer program to
calculate membrane permeability coeffi-
cients for water
15. Primer on analog computation
16. Description of TR-20 and TR-48/ DES—30
desktop analog/hybrid computers
17. The EAl 680—an economical high-per-
formance analog/ hybrid computer

CHECK THE REPORTS YOU WANT
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TITLE
ADDRESS.
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. STATE. CODE.

EAI®ELECTRONIC ASSOCIATES, INC.
A P
West Long Branch, New Jersey 07764
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elor’s degree approved by the Executive
Council and three years of applicable
experience in human factors work or
related areas is eligible for election to
member of the Society. Dues for mem-
bers are $15.

Associate. Any person interested or
active in the human factors field but
who does not qualify for membership is
eligible for election to the grade of as-
sociate of the Society. Dues for associ-
ates are also $15.

Sustaining Member. Any person, cor-
poration, or organization contributing
to the Society an amount prescribed by
the Executive Council, but in no case
less than $100, is eligible for election
to sustaining membership.

The combined membership of the
Society now exceeds 1400 and rep-
resents over 20 professional disciplines.
The largest percentage of the members
is from the following specialties: Psy-
chology, education, sociology, statistics,
engineering, physics, mathematics, in-
dustrial design, physiology, medicine,
anthropology, and biology.

Election of officers is held annually.
However, the offices are established so
that each officer is a member of the
Executive Council for a 3-year pe-
riod. Current officers of the Society are:
President, Ezra V. Saul (Tufts Univer-
sity); president-elect, Stanley Lippert
(Douglas Aircraft Company); past pres-
ident, Julian M. Christensen (Aerospace
Medical Research Labs.)}; secretary-
treasurer, Stuart O. Parsons (Lockheed
Missiles & Space Company): secretary-
treasurer elect, Jack A. Kraft (Lockheed
Missiles & Space Company); and past
secretary-treasurer, Charles A. Baker
(Honeywell Regulator Company). The
executive council consists of: Renato
Contini (New York University); Stan-
ley Deutsch (National Aeronautics &
Space Administration); Joseph W. Wul-
feck (Dunlap & Associates, Inc.); Al-
phonse Chapanis (Johns Hopkins Uni-
versity); John Lyman (University of
California, Los Angeles); and Stanley
N. Roscoe (Hughes Aircraft Company).
The publications board consists of Alan
A. Burrows (Douglas Aircraft Com-
pany); Wesley E. Woodson (Convair-
San Diego); and Joseph 1. Seminara
(Lockheed Missiles & Space Company).

Appointed officers include publica-
tion editors, committee chairmen and
the new AAAS Council representative,
H. Wallace Sinaiko (Institute for De-
fense Analysis).

STUART O. PARSONS
Secretary-Treasurer

SCIENTIFIC
FINDS

[rom
PRINCETON

UNIVERSITY
PRESS

BIOLUMINESCENCE
IN PROGRESS

Edited by Frank H. Jobhnson
and Yata Haneda

Not since E. Newton Harvey’s Bio-
luminescence was published in 1952
has there appeared under one cover
a more comprehensive and critical
coverage of the subject. Forty-nine
leading scientists in the field have
contributed thirty-five papers, many
revealing previously unpublished
research results and some represent-
ing milestones. 250 illustrations, in-
cluding electron micrographs and
some color plates. 520 pp.  $15.00

ATOM AND
ORGANISM

A New Approach to
Theoretical Biology
By Walter M. Elsasser

A summary of the author’s long-
standing efforts to bridge the gap
between biology and physics, includ-
ing new concepts which the author
says are neither mechanistic nor vi-
talistic but adapted to biology.

100 pp. - $4.50

THE CELLULAR
SLIME MOLDS

Second Edition, Revised
and Augmented
By John Tyler Bonner

Professor Bonner has rewritten more
than half of his treatise to include
the latest research information on
cellular slime molds. Illustrated.

200 pp. Coming Dec.’66. $7.50

Princeton
Un1ver51ty Press

Princeton, New Jersey 08540
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NEW BOOKS

(Continued from page 1632)

Stokinger, Edward C. J. Urban, Howard
S. Van Ordstrand, Arthur J. Vorwald,
and John F. Zielinski.

Catecholamines. Richard J. Wurtman,
Little, Brown, Boston, 1966. 123 pp. Illus.
$6.75. New England Journal of Medicine
Medical Progress Series.

The Cell: Chemistry and Function.
Roger H. Trumbore. Mosby, St. Louis,
1966. 430 pp. Illus. $12.

Cell Synchrony: Studies in Biosynthetic
Regulation. Ivan L. Cameron and George
M. Padilla, Eds. Academic Press, New
York, 1966. 408 pp. Illus. $15. Eighteen
papers.

Chemistry and Therapy of Peptic Ulcer.
David C. H. Sun. Thomas, Springfield,
I11., 1966. 254 pp. Illus. $8.50.

The Chemistry of the Antibiotics Used
in Medicine. R. M. Evans. Pergamon,
New York, 1966. 236 pp. Illus. Paper,
$6.50. The Commonwealth and Interna-
tional Library.

The Chlorophylls: Physical, Chemical,
and Biological Properties. Leo P. Vernon
and Gilbert R. Seely, Eds. Academic
Press, New York, 1966. 695 pp. Illus.
200s. Nineteen papers contributed by M.
B. Allen, S. Aronoff, N. K. Boardman,
Lawrence Bogorad, L. J. Boucher, War-
ren L. Butler, Roderick K. Clayton, G.
Cohen-Bazire, R. C. Dougherty, J. C.
Goedheer, A. S. Holt, J. J. Katz, Bacon
Ke, Walter Lwowski, John M. Olson,
Roderic B. Park, G. R. Seely, W. R. Sis-
trom, Elizabeth K. Stanton, Harold H.
Strain, Walter A. Svec, and Leo P. Ver-
non.

The Corticovisceral Theory of the
Pathogenesis of Peptic Ulcer. K. M.
Bykov and I. T. Kurtsin. Translated from
the second Russian edition. Samuel A.
Corson, Translation Ed. Pergamon, New
York, 1966. 351 pp. Illus. $11. Interna-
tional Series of Monographs on Cerebro-
visceral and Behavioural Physiology and
Conditioned Reflexes, vol. 2.

Current Topics in Plant Nutrition.
Arthur Wallace and others. The Author,
Univ. of California, Los Angeles, 1966.
232 pp. Illus.

Drug Identification. A scheme for the
identification of organic chemicals used
in medicine and pharmacy. C. A. John-
son and A. D. Thornton-Jones, Eds. Phar-
maceutical Press, London, 1966. 143 pp.
35s.

Enzyme Kinetics: Open and Closed
Systems. Charles Walter. Ronald, New
York, 1966. 108 pp. Illus. $7.

Enzymes in Food Processing. Gerald
Reed. Academic Press, New York, 1966.
495 pp. Illus. $18.50. Food Science and
Technology Series.

Fortschritte der Zoologie. vol. 18. Ger-
hard Czihak, Ed. Fischer, Stuttgart, Ger-
many, 1966 (order from Intercontinental
Medical Book Corp., New York). 206
pp. Illus. Paper, $12. Two papers: “Tier-
geographie (Bericht iiber die Jahre 1957-
1964)” by Giinther Niethammer and Hel-
mut Kramer, and “Geschlechtsbestim-
mung” by Lutz Wiese.

Gas Chromatography in the Analysis of
Steroid Hormones. Herbert H. Wotiz and
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DURRUM STOPPED-FLOW SPECTROPHOTOMETER

ABSORPTION RECORDINGS
IN 5 MILLISECONDS

New Durrum instrument simplifies rapid kinetic studies based on the
stopped-flow technique, permitting measurement of chemical reaction
half times as short as five milliseconds. It mixes two liquid compo-
nents, follows their change in monochromatic light absorption at
selected wavelengths from 2500 to 8000 Angstroms, and records the
change as a function of time on a storage oscilloscope. You can retain
several successive traces for comparison, and photograph the CRT
for a permanent record.

The instrument measures sample volumes as small as 0.2 ml of
each component. Built-in heat exchange coil and circulating pump
permit operation at elevated or reduced temperatures when used in
conjunction with readily available laboratory water baths. Instrument
parts contacting sample are fabricated of stainless steel, Teflon, Kel-F,
glass or fused silica, and are capable of withstanding a wide variety
of component solutions and reaction products.

MULTIPLE-USE VERSATILITY

Modular design facilitates addition of new accessories and techniques
as they become available in the fast-moving field of kinetic studies.
The standard instrument measures absorption of visible light through
a2 20 mm light path, Standard equipment (price $10,800) includes
mixing chamber, monochromator and light source, power supplies
and electronics, circulating pump and heat exchange coil, storage
oscilloscope and camera. Accessories and attachments expand capa-
bilities for fluorescence, ultraviolet, and short path length measure-
ments. Prices for partial or complete systems range from $4,900.00 to
$11,835.00.

TYPICAL APPLICATIONS

Enzyme-substrate reactions, catalytic studies, metal-ligand reactions,
bioluminescence, concentration jump, fluorescence, and absorption
measurements are a few potential applications for the instrument.

FOR FURTHER INFORMATION

Write Durrum for references, four page price list of systems and ac-
cessories, and new illustrated brochure describing the instrument,

Available through Techmation, Ltd., in London, Paris, Dusseldorf, and Amster-
dam. Write for name of agent in other overseas locations.

DURRUM

Durrum Instrument Corp., 925 E. Meadow Dr., Palo Alto, Calif. 94303, Tel. (415) 321-6302
Cable: DURRUM, Palo Alto
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Who

makes an
unbreakable
4000 ml
graduate?

...and an
unbreakable
10 ml
graduate?

And all the other
sizes in hetween?

We do.

If you use graduated cylinders, we
have a range of nine sizes from 10 to

4000 ml. Precision-molded of un-
breakable polypropylene, Nalgene®
graduated cylinders are remarkably

translucent with sharp, easy-to-read
Calibrated to contain

meet standards of

graduations.
and deliver, they

accuracy within Federal Specifica-
tions. If you knock one over, just pick
it up. Think what you've saved in re-

placement costs!

Assortable with other Nalgene Lab-
maximum discounts. Order
from your lab supply dealer or write
for Catalog P-166. The Nalge Co., Inc.,
Dept. 21332, Rochester, N.Y. 144602.

@ NALGENE
LABVVARE

FTHE NALGE CO. NG,

a subsidiary of Ritter Pfaudler Corporation

ware ‘tor

Visit our Booth #22 at the 1966
Eastern Analytical Symposium, N.Y.C.,
Nov. 16-18.
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Stanley J. Clark. Plenum Press, New
York, 1966. 304 pp. Illus. $12.50.

General Parasitology. V. A. Dogiel. Re-
vised and enlarged by Yu. 1. Polyanski
and E. M. Kheisin. Translated from the
third Russian edition (Leningrad, 1962)
by Z. Kabata. Academic Press, New
York, 1966. 526 pp. Illus. $16.50.

Histogenese der Pteridophyten. Her-
mann von Guttenberg. Borntraeger, Ber-
lin, 1966. 320 pp. Illus.

Human Brain and Psychological Pro-
cesses. A. R. Luria. Translated from the
Russian edition (1963) by Basil Haigh.
Harper and Row., New York, 1966. 607
pp. Ilus. $14.50.

Index Bergeyana. An annotated alpha-
betic listing of names of the taxa of
the bacteria. Robert E. Buchanan, John
G. Holt, and Erwin F. Lessel, Jr., Eds.
Williams and Wilkins. Baltimore, 1966.
1486 pp. $25. A companion volume to
Bergey’s Manual of Determinative Bac-
teriology.

International Review of Research in
Mental Retardation. vol. 1. Norman R.
Ellis, Ed. Academic Press, New York,
1966. 320 pp. Illus. $10.50. Eight papers:
“A functional analysis of retarded develop-
ment” by Sidney W. Bijou; “Classical
condijtioning and discrimination learning
research with the mentally retarded” by
Leonard E. Ross; “The structure of intel-
lect in the mental retardate” by Harvey
F. Dingman and C. Edward Meyers;
“Research on personality structure in the
retardate” by Edward Zigler; “Experience
and the development of adaptive behav-
ior” by H. Carl Haywood and Jack T.
Tapp; “A research program on the psy-
chological effects of brain lesions in hu-
man beings” by Ralph M. Reitan; “Long-
term memory in mental retardation” by
John M. Belmont; and “The behavior of
moderately and severely retarded per-
sons” by Joseph E. Spradlin and Fred-
eric L. Girardeau.

Introduction to Environmental Physiol-
ogy: Environmental Extremes and Mam-
malian Survival. G. Edgar Folk, Jr. Lea
and Febiger. Philadelphia, 1966. 308 pp.
Tllus. $12.

An Introduction to General and Com-
parative Animal Physiology. Ernst Florey.
Saunders. Philadelphia, 1966. 725 pp.
Hlus. $10.

Introduction to Genetics: Science of
Heredity. A. J. S. McMillan. Pergamon,
New York., 1966. 221 pp. Illus. Paper,
$4.95. The Commonwealth and Interna-
tional Library.

The Investigation of Psychotherapy:
Commentaries and Readings. Arnold P.
Goldstein and Sanford J. Dean. Wiley,
New York, 1966. 457 pp. Illus. $9.95.
Sixty-three papers on the following topics:
Research Philosophies (6 papers); Ethi-
cal Issues (4 papers); Experimental De-
sign (5 papers); Measurement (5 papers);
Criterion Problems (6 papers); Spontane-
ous Remission (6 papers); Time Dimen-
sions (4 papers); Therapist Variables (6
papers); Patient Variables (6 papers); Re-
lationship Variables (5 papers); Interview
Models (5 papers); and Verbal Condi-
tioning Models (5 papers).

Laboratory Instructions in Biochemis-
try. Israel S. Kleiner, Louis B. Dotti,
and Isaac Neuwirth. Mosby, St. Louis,

For a fresh

@
viewpoint on

new instrumentation trends

ATTEND THE 21st ANNUAL

ISA INSTRUMENT-
AUTOMATION

CONFERENCE
& EXHIBIT

OCTOBER 24-27, 1966
NEW YORK COLISEUM

New products at the Exhibit...new
concepts at the Conference . . . your
only opportunity in 1966 for a
comprehensive view of latest de-
velopments in Instrumentation and
Automatic Control.

Write today for Advance Program and
complimentary Exhibit admissions to:

Public Relations Department

INSTRUMENT SOCIETY of AMERICA

530 William Penn Place
Pittsburgh, Pa. 15219

DO YOU HAVE AN
INSTRUMENT PROBLEM...

which is not covered by the ads
in this issue? Write to us directly,
giving full details and we will try
to see that you receive the in-

formation you need.

SCIENCE MAGAZINE

Room 1740
11 West 42 Street
New York, N.Y. 10036
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uftra pure
reagents

37 ultra pure reagents now
available for immediate delivery.

SULFURIC ACID
(H,S0.)

Send for a catalog

Manufactured by:

E. Meer, A-G « Darmstadt, Germany

Exclusive Distributor:

BERINKMANN
INSTRUMENTS

CANTIAGUE ROAD, WESTBURY, N. Y. 11590/ED 4-7500
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INTELLIGENT LIFE
IN THE UNIVERSE

1. S. Shklovskii, Sternberg Astronomical Institute,
Soviet Academy of Sciences, and Carl Sagan, Harvard
University and Smithsonian Astrophysical Observa-
tory. Authorized translation by Paula Fern

“Fascinating ... This joint product has coherence
and a smoothly flowing style...Dr. Sagan is par-
ticularly adept at explaining scientific concepts for
laymen ... informative and entertaining...In con-
cept, scope, and execution, the book is as big as
its subject.”

—THE CHRISTIAN SCIENCE MONITOR

“...a unique collaboration-by-mail between two
distinguished astronomers...” — NEWSWEEK

*...careful scientific argument laced with a dash
of speculation. It is a heady mixture ... Sagan and
Shklovskii have explored, with great verve and
absorbing detail, what could lie outside us.”

—John Davy, THE OBSERVER (LONDON])

“I doubt that any other authors in the world could
have done as fine a job with this subject.”

—Frank Drake, Director, Arecibo

Ionospheric Observatory and former

Director, PROJECT OZMA

“Imaginative, comprehensive, and generally sound
scientifically. —Fred L. Whipple, Director,
Smithsonian Astrophysical

Observatory and Professor

of Astronomy, Harvard University

“It is high time for a serious study of the possi-
bilities of intelligence elsewhere...The group of
subjects taken up...is second to none in impor-
tance, and is of especial relevance to our space
age. —H. J. Muller, Nobel Laureate, and
Distinguished Service Professor of

Zoology, Indiana University

528 pages, over 140 illustrations. (SEPTEMBER 1966}
$8.95

Available now at your bookstore, or write to:

|~ Holden-Day, Inc.

500 Sansome Street
San Francisco, California 94111
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MINIATURE

MICRO-
MANIPULATORS |

Compact and lightweight (only V2
Ib.), these precision-manufactured
micromanipulators offer smooth, ac-
curate adjustment in all three dimen-
sions. Ideal where only limited space
is available!

Model #MM-3 — with plastic electrode
holder and metal mounting-rod assesnitgg

Model #MMD-4 — similar to MM-3, but
with two independent electrode holders,
and mounting rod assembly ........ $190

£ B
i i

o |

Model #MT-5 — similar to MM-3 but
with three independent electrode hold-
ers, and mounting rod assembly $275

eric)l( sobotka
company, inc.

110 Finn Ct., Farmingdale, N.Y. 11735 (516) 293-9272
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ed. 7, 1966. 208 pp. Illus. Paper, $3.95.

‘Laboratory Techniques in Botany. M.
J. Purvis, D. C. Collier, and D. Walls.
Butterworth, Washington, D.C., ed. 2,
1966. 447 pp. Illus. $11.50.

Limnologie: L’étude des eaux continen-
tales. Bernard Dussart. Gauthier-Villars,
Paris, 1966. 700 pp. Illus.

Lucririle Institutului de Cercetari Vet-
erinare si Biopreparate “Pasteur”. vol. 2,
Nos. 1 and 2. Redactia Revistelor Agri-
cole, Bucuresti, Roumanje, 1965. No. 1,
347 pp.; No. 2, 431 pp. Illus.

Meat Science. R. A. Lawrie. Pergamon,

New York, 1966. 384 pp. Illus. Paper,
$5.95.
Medical Microbiology. Erwin Neter.

Davis, Philadelphia, ed. 5, 1966. 568 pp.
Hlus. $8.

The Memory System of the Brain. J. Z.
Young. Univ. of California Press, Berke-
ley, 1966. 136 pp. Illus. $4.

Methods of Vitamin Assay. Prepared
and edited by the Association of Vita-
min Chemists. Myer Freed, chairman,
Methods Committee. Interscience (Wiley),
New York, ed. 3, 1966. 442 pp. Illus.

Modes of Reproduction in Fishes.
Charles M. Breder, Jr., and Donn Fric
Rosen. Published for the American Muse-
um of Natural History. Natural History
Press, Garden City, N.Y., 1966. 957 pp.
Illus. $17.50.

Molecules and Evolution. Thomas H.
Jukes. Columbia Univ. Press, New York,
1966. 295 pp. Illus. $8.50.

Natural Nidality of Transmissible Dis-
eases: With Special Reference to the Land-
scape Epidemiology of Zooanthroponoses.
Evgeny N. Pavlovsky. Translated from
the Russian edition (Moscow, 1964) by
Frederick K. Plous, Jr. Norman D. Le-
vine, Translation Ed. Univ. of Illinois
Press, Urbana, 1966. 275 pp. Illus. $8.

Neurosecretion. M. Gabe. Translated
from the French by R. Crawford. Perga-
mon, New York, 1966. 886 pp. Illus.
$30. International Series of Monographs
in Pure and Applied Biology.

Nutrition: A Comprehensive Treatise.
vol. 3, Nutritional Status: Assessment and
Application. George H. Beaton and Earle
Willard McHenry, Ed. Academic Press,
New York, 1966. 367 pp. Illus. $15.
Seven papers: “The nutrition and feeding
of infants” by J. H. Ebbs; “The nutri-
tion of children and adolescents” by Eliza-
beth Chant Robertson; “Nutrition in preg-
nancy and lactation” by A. M. Thomson
and F. E. Hytten; “Nutrition and aging”
by Donald M. Watkin; “Principles of
therapeutic diets” by W. T. W. Clarke;
“Assessment of nutritional status: Food
intake studies” by Arnold E. Schaefer;
and “Assessment of nutritional status:
Biochemical methods” by W. N. Pearson.

The Organization of the Cochlear Re-
ceptor. H. Spoendlin. Karger, Basel,
Switzerland, 1966 (available from Phiebig,
White Plains, N.Y.). 231 pp. Illus. $14.80.
Advances in Oto-Rhino-Laryngology, vol.
13.

The Psychology of Set. Dmitrii Niko-
laevich Uznadze. Translated from the
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Prier: Basic Medical
Virology

Designed specifically as a text-
book for students of basic sci-
ence, Basic Medical Virology
contains only those facets of the
subject which are applicable to
its audience. This, it is hoped,
will aid in the encouragement
of the novice who is overcome
by despair at the complexity
and verbiage of virology books
up to now. For these reasons,
all clinical aspects have been
omitted. An attempt has been
made, rather, to bring together
in a single book the essential
information that is required for
a basic understanding of the
viral parasites and the mecha-
nisms by which they exert their
biological influences on animal
hosts. Twenty-three outstand-
ing virologists, under the edi-
torship of Dr. James E. Prier,
have contributed to the book.

1966 $14.50
approx. 700 pp., 100 figs.
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