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The squares in question are the ceramic bases for
the thin-film integrated circuits made at Western
Electric’s Allentown Works. The plates from which
these bases are made have to be scored so they can
be separated quickly and easily into bases of
appropriate size.

Until, recently, this created two problems.
First, each different scored shape (and there are
many) required a separate, expensive die. Second,
this scoring had to be performed before the ceramic
was fired. And since ceramic shrinks when it’s fired,
some lines which started out straight became
crooked, ruining the scored pattern.

=\ Western Electric

@ MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM
AN EQUAL OPPORTUNITY EMPLOYER

We decided that scoring the plates with a laser
might proveeffective. A serious challengein thisarea
involved the control of the laser beam itself. Precise
control over the powerful beam—getting it to cut
only a fraction of the way through the ceramic
plates, for instance (and the correct fraction at that)
—had not been achieved by any other manufacturer
up to that time, to the best of our knowledge.

By using a digital control console to control the
laser, we were able to control the pattern it cut with
great precision. A pre-punched tape was fed into
this console. This, in turn, controlled the path taken
by the movable base holding the plate under the
beam, while the laser itself remained stationary.
This device is faster and more flexible than manual
control; since tapes are used instead of dies, the
cutting shapes can be changed in seconds.

Because the laser cuts tiny holes part way
through the ceramic, our “squares,” if you’ll pardon
a play on words, are made out of “circles.”

Like most Western Electric manufacturing
innovations, the use of the laser beam has resulted
in higher-quality telephone equipment at low cost
to the Bell System.

We hitched a laser to

a computer to make

squares out of circles.




Why choose
between economy
and performance

when you buy
a balance

You'll get
. both with
" a Mettler.

16 MAY 1969

Want weighing performance, but wor-
ried about exceeding your budget?
Here are 38 solutions to the balance
buyer’s dilemma. Mettler's 16 top-
loading and 22 analytical balances.

SPEED + PRECISION
= PERFORMANCE

Our top-loaders are tops when it
comes to speed and weighing ease.
Put the sample on the pan. Then read
the weight. If you are filling a con-
tainer to a target weight, Mettler’s
helpful filling guide shows the approx-
imate weight on the pan throughout
the filling . . . without interruptions.

Newest of the Mettler top-loaders is
Model P162. It weighs up to 160 g
with a precision of =1 mg and fea-
tures 10-g taring ability. Like other
Mettler top-loaders, it provides digi-
tal and analog readout. Your new
personnel will get the same precise
results as the old hands in the de-
partment.

MANY TO CHOOSE FROM

Select the balance you need for your
work from one of our top-loaders.
We have one that weighs to 10 kg;
another that takes arithmetic out of
weight loss studies. Some automatic-
ally compensate for changes in level.
All will carry out five types of weigh-
ings. Weighing unknowns. Check-
weighing. Weighing-in. Batching.
Weighing objects below the balance.

THE ECONOMICAL ANALYTICALS

One of the major features of all
Mettler analytical balances is the im-
pressive precision-capacity ratio. Take
our low-cost Model H10. It weighs to
0.1 mg over the 0 to 160-g range.
That's one part in 1,600,000.

You get two balances for the price of
one with our Mettler Model H20. It
combines the capacity of a macro
analytical - with the precision of a
semi-micro. Some Mettler analyticals
give an instant reading of the approx-
imate weight on the pan. We call this
feature preweighing.

WEIGHT WATCHING
MADE EASY

With digital readout — standard on
many Mettler analyticals—you’ll
weigh with unsurpassed speed, con-
venience and accuracy. A filling guide
cuts your weighing-in time by 50
percent. Optical taring allows you to
compensate for container weights.

Need clearly printed records of your
weighings? Check our Models H10P
and H20P which print out results on
adhesive-backed paper. Then there’s
our sophisticated H20E electronic. As
it weighs, it generates an analog sig-
nal which can be fed to compgtible
instrumentation such as recorders. The
H20E can also be interfaced with
computer or other control equipment
to continuously monitor and keep
weight changes within predetermined
limits.

There are more: from our $550 basic
balance that’s ideal for classroom use
to our $2,550 ultra-micro with ==0.1
microgram precision.

When is a Mettler
NOT a balance?

When it’s our TM 15 digital platinum
resistance thermometer. Portable and
precise, it provides absolute accura-
cies up to =#=0.15°C over the —20 to
+300°C range. The sensors may be
changed without recalibration and
provide a linear output to other in-
struments.

For information or a demonstration of
a Mettler balance or the new TM 15,
write Mettler Instrument Corporation,
20 Nassau St., Princeton, N.J. 08540,

— Morler2
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Crescent earth televised from the
moon by Surveyor VII spacecraft.
See page 774. [National Aeronautics



The TEKTRONIX Type 502A means . . .

For a demonstration, contact your local Tektronix Field Engi-
neer. For complete specifications, consult your Tektroniz
catalog, circle the reader service number or write Tektromyx,
Inc. P. O. Box 500, Beaverton, Oregon 97005,

DUAL BEAM

Separate vertical amplifiers and CRT deflec-
tion systems provide no-compromise viewing
of two time-related signals regardless of rep-
etition rate. This means brighter, sharper,
easy-to-control displays.

100 .V/cm DEFLECTION FACTOR

Usable sensitivity for difficult low-level meas-
urements. Bandwidth is 100 kHz at 100 xV/cm,
increasing to 1 MHz at 5mV/cm and above.
Drift is typically <400 ,V/h with constant
temperature and line voltage. Internal noise is
typically <30 uV referred to the input,

DIFFERENTIAL INPUTS

Common-mode rejection ratio is >50,000: 1,
DC coupled, from 100 pV/cm to 2mV/cm
with a dynamic range of *=15V. Translated
into operational terms this means the ability
to exclude unwanted signals or dc levels over
a wide range of applications,

IDENTICAL X-Y AMPLIFIERS

The upper beam vertical amplifier can be
switched to drive the horizontal deflection sys-
tem. The result is an X-Y measurement ca-
pability with less than one degree phase dif-
ference between channels (DC to 100 kHz
measured at 100 uV/cm) and the operational
control of identical, high sensitivity, differen-
tial amplifiers.

SINGLE TIME-BASE

The single horizontal sweep circuitry deflects
both vertical beams simultaneously making
time measurements between channel conveni-
ent and accurate. Sweep rates are from 1 us/
cm to 5 s/cm. Calibrated horizontal magnifica-
tion to X20 increases the time resolution ca~
pability in many applications.

CONVENIENCE FEATURES

Direct-coupled vertical signal outputs for
monitor/high-gain amplifier applications. Sin-
gle sweep function for photographic control,
Push-button beam finders and front panel DC
balance controls. A common trace intensity
and an intensity balance adjustment offer
effective brightness control.

TYPE 502A OSCILLOSCOPE ....
N 1 A ESTo K o)

U.S. Sales Price FOB Beaverton, Oregon

Tektronix, Inc.

committed to progress in waveform measurement
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AUDIOTAPES OF AAAS ANNUAL MEETING SYMPOSIA

AND PANEL DISCUSSIONS

Dallas, Texas, 26-31 December 1968

Through a cooperative arrangement between AAAS and Science Service, tape recordings of 15 symposia and panel
discussions, presented at the Annual Meeting of the AAAS, are now being released at cost for general distribution. The
objective of this undertaking is to make the proceedings of these meetings rapidly available to a wide public.

In a number of sessions, some information was presented on slides. Authors should be contacted directly for copies. Be-
cause of a serious epidemic of influenza at the time of the Dallas meeting, a few of the contributions were not given by

the originally announced authors.

Tapes are sold as self-contained, half-day sessions. They can be purchased as conventional open reels (334 inches per
second speed) that can be played back on any conventional audiotape player, or as cassettes for playback on a cartridge
player. Each half-day session is identified, for ordering purposes, by a number (“1/68,” “2/68,” and so on). An order

“form is at the bottom of this page.

Acknowledgment is made to Ampex Corp. for assistance in recording and distribution and to WAMU, American Uni-

versity, for aid in editing.

. The Scientific Research Society of
America (RESA) Annual Address and
Discussion

® 1/68, 3 hours, $7.00

The Financial Crisis in Science
® 2/68, 3 hours, $7.00

Review of United States Science Policy
® 3/68, 3 hours, $7.00 (Part I)
® 4/68, 32 hours, $8.50 (Part II)

Science, Technology, and Latin Amer-
ican Development

® 5/68, 3 hours, $7.00 (Part I)

® 6/68, 3 hours, $7.00 (Part II)

Unanticipated Environmental Hazards
Resulting from Technological Intru-
sions

® 7/68, 3 hours, $7.00 (Part I)

® 8/68, 3 hours, $7.00 (Part II)

® 9/68, 3 hours, $7.00 (Part III)

Water Importation into Arid Lands
® 10/68, 3 hours,.$7.00. (Part. 1)
® 11/68, 3 hours, $7.00 (Part II)

" Genetic Technology: Some Public Con-
siderations

® 12/68, 3 hours, $7.00 (Part I, Pos-
sibilities, Purposes, and Problems of
Genetic Manipulation)

® 13/68, 3 hours, $7.00 (Part II,
Public Policy for Genetic Manipula-
tion)

Global Effects of Environmental Pol-
lution
® 14/68, 3 hours, $7.00 (Part I)
® 15/68, 4 hours, $10.00 (Part II)
® 16/68, 3 hours, $7.00 (Part III)

16 MAY 1969

Space Applications: Earth Oriented
Applications of Unmanned Earth Sat-
ellites

® 17/68, 3 hours, $7.00

The Direction of Programming Lan-
guages for the Scientist
® 18/68, 315 hours, $8.50

The Social Relevance of Physics
® 19/68, 3 hours, $7.00

Pulsars
® 20/68, 4 hours, $10.00

The Use of Space by Animals and Men
® 21/68, 3 hours, $7.00 (Part I, Re-
lation of Territoriality to Dominance)
® 22/68, 3 hours (Part II, Factors
Influencing Intraspecific Contact)
® 23/68, 3 hours (Part III, Popula-
tion Density and Crowding)

® 24/68, 3 hours, $7.00 (Part IV,
The Role of Distance in the Evolution
of Communication)

® 25/68, 3 hours, $7.00 (Part V,
Environmental Conditions and Human
Behavior) '

Technology and Values
® 26/68, 3 hours, $7.00

Research for the World Food Crisis

® 27/68, 3 hours, $7.00 (Part I,
Progress of Research and Technology
on Food Supply and Population Con-
trol)

® 28/68, 3 hours, $7.00 (Part II)

More complete information about the
tapes appears in Science, 11 April 1969,
pages 113-117. Allow at least 4 weeks
for delivery.

Use form below to order reels or cassettes. Enclose payment by check orvmoney order.

Do. not send cash.

SCIENCE AND ENGINEERING TAPES, SCIENCE SERVICE, _I

1719 N St., N.W., Washington, D.C. 20036

I enclose $

Please send the following

{7 reel(s)

Encircle number(s) you want. Tapes are $7.00 each unless indicated otherwise.

1/68 2/68

[ cassette(s)

L
|
|
i
|
|
|
|
|
| 13/68
|
|
|
|
|
|
|
|
|

|

|

|

|

I

|

3/68 4/68 (8.50) 5/68 6/68 7/68 8/68 9/68 10/68 11/68 12/68 I

14/68  15/68 ($10.00) 16/68 17/68 18/68 ($8.50) 19/68  20/68 ($10.00) |
21/68 22/68 23/68 24/68 25/68 26/68 27/68 28/68 I
Name |
|

Address I
|

City |
|

State Zip |
L -
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Wang offers you more performance at less cost than any other
electronic calculator available. A unique multiple-keyboard concept
lets up to four operators utilize the electronic speed of its “‘brain’’
simultaneously like time-shared large computers. The “*brain™, in a
convenient briefcase-size package, can be located anywhere up to
200 feet from the compact keyboards. You can choose any of the
four models below for the most easily justified purchase you could
make for efficient, dependable problem solving.

Time Sharing
Economy

exclusively
with Wang
electronic calculators

Model 300
Business Calculator
4+, —, X, -+, reciprocals, per-

)
centages, chain multiplication,
weighted averages, automatic
extension, etc. Two independent
adders, a product register, large
readout display and automatic
floating decimal point.

$980. per station*

Model 310

Statistical Calculator

All the features and functions of
the Model 300 plus VX and x?
by single keystroke for »x, »x?,
= =YL Sy, Sxey,
> VX and 31

X
$1087.50 per station*

Model 320

General Purpose Calculator
All the features and fuctions of
the Model 310 plus Logex and ex
by single keystroke for more ad-
vanced statistical, scientific and
engineering calculations.

$1282.50 per station*

Model 360

Extra Storage Calculator

All the features and functions
of the Model 320 plus four extra
data storage registers for com-
plex calculations without re-
entry of intermediate results.

$1497.50 per station®

*Four keyboards operating si-
multaneously from a single elec-
tronic package

768

Tewksbury, Massachusetts 01876

SALES/SERVICE OFFICES

Alabama (205) 595-0694
Arizona (602) 265-8747
California (415) 692-0584
(213) 776-2985

916) 489-7326

714) 234-5651

(805) 962-6112

Colorado (303) 364-7361
Connecticut (203) 288-8481
A %203) 223-7588

Florida (305) 841-3691
(305) 564-3785

_ (813) 877-6590

Georgia (404) 633-4438
1llinois (312) 889-2254

~ (309) 674-8931

Indiana (317) 631-0909
lowa (712) 286-5578
Louisiana (504) 729-6858
Maryland (301) 821-8212
301) 588-3711
Massachusetts (617) 851-7311
Michigan (313) 278-4744
(616) 454-4212

(517) 835-7300

Minnesota (612) 881-5324
Mississippi (601) 982-1721
Missouri (314) 727-0256
816) 421-0890

Nebraska (402) 341-6042
Nevada (702) 322-4692

New Jersey (201) 272-7160
New Mexico (505) 255-9042
New York (212) 682-5921
716) 381-5440

518) 463-8877

North Carolina (919) 288-1695
Ohio (614) 488-9753

(216) 333-6611

(513) 531-2729

Oklahoma (918) 747-0018
Pennsylvania (215) 642-4321
(717) 397-3212

(412) 366-1906

Tennessee (615) 524-8648
(901) 272-7488

(615) 482-3040

Texas (512) 454-4324

214) 361-4351

Virginia (703) 877-5535
359-6320

Washington (206) 622-2466
West Virginia (304) 344-9431
Wisconsin (608) 244-9261

WANG

LABORATORIES, INC.
Dept. 5Q
836 North Street

Telephone: (617) 851-7311
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SCIENTIST’S
BEST
FRIEND

.« & 8 @ AN
‘ ISCO
| GOLDEN
RETRIEVER

ISCO’s golden fraction collector
will become your pal faster than
the cutest furry kind of retriever.
It will hold 210 test tubes but
measures only 13 x 26 inches.
Any tube from 13 to 18 mm diam-
eter will fit without adapters. It
will count drops, multiple siphon
discharges, or time intervals for
each tube. It is available with two
different controllers, either of
which are in their own cabinets
and can be removed from the
main unit for remote operation.

The removable racks circulate in
a continuous pattern and will
retrieve from two columns simul-
taneously. Both lateral and trans-
verse movement is accomplished
with just one motor and two spur
gears: there are no chains, belts,
ratchets, or levers to wear or be-
come unsynchronized. The base
is 14" thick solid aluminum —you
can’t damage it. Its gold anodized
finish resists stains and wear.
The Delrin racks can withstand
almost anything spilled on them.
Two models are available, priced
from $650 to $850.

,’ Write for brochure FC37,

) INSTRUMENTATION

éco SPECIALTIES CO., INC.

4700 SUPERIOR LINCOLN, NEBRASKA 68504

770

10.8 feet, 57.8 feet, and 58.8 feet (see
computation). On Mondays when it is
not raining, she also hangs her wash on
the clothesline connecting the two
posts, creating a truly beautiful spec-
tacle.

= |
W\ 5’ + 5

= =)

10.8"

y+5=x+6
y=x+1
¥ =x* 4 (10.8)*
(x4 1)2=x*4 (10.8)*
X4 2x 4+ 1 =x*4116.64
2x = 115.64
x =578

MICHAEL P. FROMAN
913 36th Avenue,
Tuscaloosa, Alabama 35401

Frogs and Humans

With regard to the report “Bullfrog
(Rana catesbeiana) ventilation: How
does the frog breathe?” (14 Mar., p.
1223), frogs breathe exactly the way
that people do who, having lost most
of the use of their intercoastal muscles
and diaphragm, perform what physi-
cians have long called “frog breathing.”

Frank CoLE
Lincoln General Hospital,
Lincoln, Nebraska 68502

Odoriferous Ancient Lamps

Four hundred years before Pliny,
Aristotle wrote: “Mares miscarry at
the scent of an extinguished lamp; this
happens also to some women.” This is
the probable source of Pliny and others
who make the same remark (Letters,
21 Mar.) . .. Montagu will find out
about lamps if he plows on through the
Natural History. The ancients preferred
clear olive oil for lighting, but burned

anything they could, including castor
oil and tallow. The wicks were of any
capillary material—papyrus waste, rope,
and wool were used, and the wick might
contain sulfur to help it catch. There
were many nauseous possibilities. . . .
KIFFIN A. ROCKWELL
Department of History, Northern
Illinois University, Dekalb 60115

University Gains froi
Federal Research

A realistic discussion of the indirect
costs of project grants should include
a consideration of the indirect benefits
that the institution derives from such
projects, In his examination of the
Mansfield Amendment, Pettit states
that the university is not the grantee
(“Congress, confusion, and indirect
costs,” 21 Mar., p. 1301). According
to the Public Health Service a grantee
is “the wuniversity, college, hospital,
public agency, or nonprofit research
institution. . . .” (/). Some principal
investigators who have transferred to
another institution have experienced
the truth of this definition and have
found it very difficult or impossible to
obtain institutional release of equip-
ment purchased with funds awarded for
their projects, even if these projects are
active and are to be continued in the
new institution. I submit that such
equipment may certainly be regarded
as an indirect subsidy, since account-
ability is usually waived and title is
customarily vested in the original
grantee institution. This is not the only
or the most important of the indirect
benefits that accrue to grantee institu-
tions because of the federally supported
research and training activities of their
principal investigators or program di-
rectors. It is at least a defensible argu-
ment that the benefits thus received by
the grantee institutions roughly com-
pensate them for their contribution to
the indirect costs of those activities.
This, in fact, may be one reason, as
important as academic competition,
why universities have not agreed to
refuse grants or contracts providing
what they consider only partial reim-
bursement of indirect costs.

ANTONIO E, CoLAs
University of Wisconsin Medical
School, 1300 University Avenue,
Madison 53706

Reference

1. U.S. Public Health Serv. Publ. No. 1301, rev.
1967, p. 2.
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We saved one of these for you,
but we don’t know where to send it.

CarworthE3

Division of
Becton, Dickinson and Company
New City, New York 10956

Carworth, New City, N.Y. 10965

Please address my copy as follows:

Name

Title

Dept

Institution
Address




" This 1969 microscope

is so versatile it will take
1979 accessories.

And 1989 accessories, too. We make
sure the ORTHOPLAN neverbecomes obsolete
by constantly developing new accessories for it.

Right now, the ORTHOPLAN takes plano
objective lenses for biological and metallurgical
applications, transmitted-light dark-field
and incident-light dark-field attachments,
photomicrographic accessories for 35 mm,

4" x 5" or Polaroid: And it also takes different
light sources —halogen and xenon, for example.

These are just afew of the available
attachments that make this fine microscope

the most versatile you can buy for your research.

The ORTHOPLAN stand is massive, rigid,

and is specially designed so when you attach
accessories like lamp housings, illuminators
and camera equipment, they become an
integral part of the microscope —and don'’t
extend out in every direction.

The field of view is up to 2% times
greater than that of conventional wide-field
microscopes. It's flat, edge to edge, and the
image is superb, thanks to the famous Leitz
plano objectives.

For more information, write:

Jeitz:

E. Leitz, Inc.,,
468 Park Avenue South, N.Y., N.Y. 10016

72969

®TRADEMARK OF POLAROID CORPORATION.
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on which a consensus has been reached. Accord-
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authors and not official points of view adopted by
the AAAS or the institutions with which the
authors are affiliated.
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Changing Research Emphasis

Faculty members are being accused, by themselves and by others,
of devoting too much attention to their individual scholarly interests
and too little to the big problems that worry the world and the nation.
Scientists are increasingly concerned over the uses to which their find-
ings are put and over their own responsibility for the ways in which
new knowledge is exploited. Some academic leaders are asking how the
universities can take a more effective role in analyzing and helping to
solve some of the large social problems.

The values and attitudes being challenged will not change easily,
for the traditional academic emphasis on individually chosen problems
of research and scholarship is part of the concept of academic freedom,
is widely judged to be the most effective way of advancing knowledge,
and has been strongly reinforced by extensive federal use of individual
grants, each judged by a group of the applicant’s peers. Not only in
science departments but in the professional schools as well, the highest
prestige has often gone to fundamental research and individually selected
studies rather than to work on practical problems and collectively
determined areas of investigation.

Nevertheless, a change now seems likely. The force of money will
push in the same direction as the growing concern over social issues,
and will tend to increase the percentage of the total R & D effort that
is centrally or collectively planned and to decrease the percentage in-
dividually and locally planned. The social and environmental problems
that are high on the national agenda require concerted, large-scale work,
and, increasingly, basic research does too; no one can now construct
his own accelerator, atmospheric research laboratory, oceanographic
vessel, urban renewal project, national collection of social statistics, or
other expensive research tool or facility.

Some private foundations have decided that work on the large prob-
lems is the order of the day, and an analysis by the Battelle Institute* of
trends in federal financing shows a government shift in the same direc-
tion. The authors analyzed federal expenditures from 1961 through 1969
for 12 functional areas, such as health, national security, and housing
and community development. They also took account of the 1968 Re-
publican and Democratic party platforms, the actions and expressed
intentions of the 90th Congress, and other indicators of the trends of
the coming decade. Two conclusions emerged most strongly.

1) Functional areas which have had a large research and develop-
ment component—such as national security, health, and education—
will have a relatively smaller part of their total budgets for R & D in the
years ahead, and those which have had a relatively small R& D com-
ponent—such as transportation, communications, and community devel-
opment—will have a larger share for research in the future.

2) In comparison with the R&D funds each area has had in the
recent past, the most rapid future growth can be expected for welfare;
health; commerce, transportation, and communications; labor and man-
power; housing and community development; and natural resources and
the environment. Growth will be smaller, or negative, in funds for R & D
in the areas of national security, education and knowledge, space, and
agriculture,

Budgetary trends by themselves will not suddenly change academic
values, but they are important signs of a growing demand for concerted
work on the big problems of society. If the universities do not move
with this trend, other agencies will carry out the necessary research.

—DAEL WOLFLE

*Leonard L. Lederman and Margaret L. Windus, An Analysis of the Allocation of
Federal Budget Resources as an Indicator of National Goals and Priorities (Report No.
BMI-NLVP-TR-69-1 to the National Aeronautics and Space Administration), Columbus,
Ohio, 10 February 1969.



Fig. 1. Surveyor landing sites. Surveyor 1, touchdown 06:17:36 U.T. 2 June 1966 on level mare floor of Flamsteed ring in
southwest part of Oceanus Procellarum [inertial coordinates from on-surface tracking (36) 43.32°W, 2.46° to 2.50°S; seleno-
graphic coordinates, Atlas/ACIC system from surface features (37) 43.23°W, 2.46°S]. Data transmitted until 07:30 U.T. 7
January 1967; 10,341 pictures were taken the first month, 899 the second. Surveyor 3, 00:04:17 U.T. 20 April 1967 on wall of
200-meter crater in southeast part of Oceanus Procellarum (23.32°W, 3.06°S; 23.34°W, 2.99°S). Data transmitted until 00:04 U.T.
4 May 1967; 6326 pictures returned. Surveyor 5, 00:46:42 U.T. 11 September 1967 near top of crater (9 by 12 meters) in southwest
part of Mare Tranquillitatis (23.20°E, 1.42°N; not located in Atlas/ACIC system). Data transmitted until 04:30 U.T. 17
December 1967; 18,006 pictures returned the first month, 1048 the second, and 64 the fourth. Surveyor 6, 01:01:04 U.T. 10
November 1967 on level mare area, near mare ridge in Sinus Medii (1.37°W, 0.46°N; 1.39°W, 0.51°N). Data transmitted until
19:14 U.T. 14 December 1967; 29,952 pictures returned. Surveyor 7, 01:05:36 U.T. 10 January 1968 on hilly highland on flank

of Tycho rim (11.44°W, 40.97°S; 11.45°W, 40.88°S). Data transmitted until 00:24 U.T. 21 February 1968; 20,993 pictures
returned the first month, 45 the second.
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sure is promising in this regard although
the effects thus far studied are rather
small. For example, the dT/dP slope of
the Curie temperature curve for nickel
is 0.35°C per kilobar. Other materials,
such as ferrites, may show larger effects.

New developments in shockwave
research now permit a derivation of
the fusion curve (P versus T') of copper
extending into the million-bar range.
When combined with accurate mea-
surements of temperature and pressure
in the static high-pressure range (1100°
to 1300°C and 0 to 60 kilobars) the
fusion curves of several substances, such
as copper, silver, and others, could be
used for in situ checking of calibrations
of high-pressure, high-temperature ap-
paratus. However, in a broader per-
spective, accurately determined fusion
curves may permit solution of some
rather fundamental questions in geo-
physics and astrophysics involving ex-
trapolation of phase diagrams to very
high pressure and high temperature.

The kinetics of shockwave processes
are being investigated from several
viewpoints. These include lattice dy-
namic models of shocks in solids and
experimental investigation of nonequi-
librium processes at relatively low
shock strengths in many cases. The be-
havior of shocks in regions of phase
changes are especially interesting. The
rate at which such changes occur de-
pends upon the types of lattices involved
and the orientation of the lattice with
respect to the direction of the shock.
From the viewpoint of pressure stand-
ards, additional studies of the transfor-
mation of iron at about 126 kilobars
were reported in the meeting. These
confirm this fixed point as being the
most accurately determined fixed point
above 100 kilobars.

The symposium was sponsored by
the National Bureau of Standards and
the Geophysical Laboratory of the
Carnegie Institution of Washington. Ex-
penses were covered by a grant from
the National Science Foundation. The
papers presented, together with discus-
sion from the floor and summaries of
panel sessions, will be published as a
Special Publication of the National
Bureau of Standards.

EpwarDp C. Lroyp
CHARLES W. BECKETT
Institute for Basic Standards,
National Bureau of Standards,
Washington, D.C.
‘ Francis R. Boyp, Jr.
Geophysical Laboratory,
Carnegie Institution of Washington,
Washington, D.C.

Oceanology

The American Management Associa-
tion’s briefing session, Oceanology—
The Challenge to Industry, was held
24-26 February 1969 in New York
City. The meeting was attended by
250 persons and addressed by Vice
President Spiro Agnew, Senator Clair-
bone Pell, Rear Admiral O. D. Waters
and many other leaders of industry,
commerce, government, and the acad-
eme.

Its stated purpose was an attempt

to supply answers to certain questions

concerning the future of oceanology,
such as:

1) How much time, planning, and
money will the new Administration be
willing to commit to oceanology?

2) What is the most effective way to
manage the specialized, technical, and
personnel functions of oceanic busi-
ness?

3) What changes is the status of
oceanology can we expect to see in the
next 5 to 10 years?

4) What is the immediate and long-
range profit outlook?

The sessions of 24 February dealt
with the current status and immediate
outlook for oceanology.

Senator Pell’s keynote address pre-
sented a general analysis of the report
of the Marine Science Commission re-
port. He conceded that few people
would agree with it completely in its
present form. However, he advocated
the two principal thrusts of the report—
the need for the establishment of a
new independent agency to spearhead
the national oceanographic program
and the recommendation for a sub-
stantial increase in expenditures for the
program in the coming decade.

Pell further noted that ocean pro-
grams must be justified by “pay-off”
rather than “spin-off.” Our ocean pro-

- grams involve roles of government and

industry, and government’s role in de-
velopment of technology ends when its
programs have established the feasibil-
ity of economic “pay-off.”

Further presentations concerning the
Marine Sciences report were made by
Richard Geyer, Charles Baird, and
James Crutchfield. They suggested that
the concentration of government agen-
cies and effort into a single, powerful,
national oceanographic and atmospher-
ic agency (NOAA)—a kind of “wet
NASA”—would materially enhance our
effectiveness in dealing with oceanog-
raphy’s complex problems.

Vice President Agnew’s invitation
had come at a time when he was still
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Collected Papers from an International Symposium
Edited by LAWRENCE W. Bass and BRUCE S. OLD
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Formulation of Research Policies is a collec-
tion of papers presented at a Gordon Research
Conference held in Santa Barbara, California, in
1966. Nineteen leaders in the field of policy
formulation from eleven foreign countries and
the United States analyze and describe science
policies at national, international, and corporate
levels.

Today, nations great and small as well as
corporations find it impossible to support all of
the science and technology that appears to be
relevant to their growth and strength, Hence,
science policy or the “science of science” at all
levels compels serious attention and discussion.
And the magnitude of many research projects
tends to foster international cooperation in ad-
ministration and funding.

Goals and accomplishments—and weaknesses—
of past and present science policies of nations,
government agencies, individual industries, and
international organizations are given expert and
candid appraisal in this work—the record of an
exciting conference.

AAAS
1515 Massachusetts Ave., NW
Washington, D.C. 20005
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governor of Maryland. He explored
areas of conflicts between states, such as
that of Maryland and Virginia in Chesa-
peake Bay, and the need for conserva-
tion as related to the oil spill at Santa
Barbara.

. Papers were presented by Admiral
Waters, oceanographer of the Navy,
who expressed the belief that the word
“oceanology” would never replace the
now too deeply ingrained “oceanog-
raphy.”

J. L. McHugh discussed (by tele-
phone) the role of the Department of
Interior and James Gulick, that of the
Department of Commerce.

Some general indications, resulting
from discussions, are:

1) Offshore leases for small com-
panies are favorable.

2) Offshore mining will be unattrac-
tive for some years to come.

3) Desalination has limited opportu-
nities.

4) Marine electronics has great po-
tential.

5) Technical considerations are more
important in oceanography than in
most other activities.

6) Three basic objectives of ocean
law are: (i) to establish and protect the
rights of individuals, grouns and na-
tions; (ii) to mediate conflicts short of
war; and (iii) to promote effective de-
velonment of the sea.

7) Insurance companies must still feel
their way concerning total-loss rates for
underwater studies.

8) All types of technical personnel
are needed but that Ocean Engineering
has the brightest future.

The closing sessions considered as-
pects of international cooveration and
competition in oceanology. Presenta-
tions were made by Ambassador Donald
L. McKernan (Department of State)
and Ritsuro Harano (Japan).

The closing paper by Dr. Paul M. Fye
was entitled “A scientist’s recommen-
dation for active participation in
oceanology.” The general tone was one
of optimism both for the present and
for the International Oceanographic
decade of 1970-80. This imoression
was most succinctly expressed by Vice
President Agnew in his quotation of a
Welsh proverb that ‘“Three things are
untamable: fools, women, and the salt
sea.” He noted we are on the threshold
of taming the sea, but that fools and
women may take a little longer.

RALPH YALKOVSKY
Geoscience Department,,
State University College at Buffalo,
Buffalo, New York 14222
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