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We want to be useful...

ADVERTISEMENT

Atlas of the southern sky. Pole to —20° declina-
tion. Will be distributed as about 1200 sheets of
40 x 40cm film, each covering 5°.5 x 5°.5 in
blue (400 to 500 nm essentially) and red (cen-
tered app. on Ha), both to at least 21st magni-
tude. Project now commencing on first large
(one-meter aperture) Schmidt telescope in
Southern Hemisphere at new European South-
ern Observatory (ESO), 600 km north of
Santiago, Chile. ESO is supported by Belgium,
Denmark, France, Federal Republic of Ger-
many, the Netherlands, and Sweden. Price will
depend on number of customers. In U.S., some-
where around price of a standard automobile.
Should prove similarly comparable in value for
those attaching as much importance to identify-
ing radio galaxies, x-ray sources, quasars as to
visiting zoos, shopping, transporting kids to
baton-twirling lessons.

Additional details: This is the initial phase of a project
in which the Science Research Council of the United King-
dom is an equal partner with ESO. SRC is building a
Schmidt telescope to begin operation in Australia one year
hence with a Limiting Magnitude Survey of all objects
south of —30°. “Limiting” is understood to mean what can
be obtained on Kobak Spectroscopic Plates, Type IlIa-J,
with any improvements in manufacture or treatment that
Kodak photographic science may contribute up to the time
photography starts. Thus ESO and SRC will enlarge upon
and extend to the whole photographable universe the great
Sky Atlas for north of —27° declination issued from Palo-
mar Mountain in 1954. It will have the advantages of finer-
grained emulsions than we made then. Each accepted glass
negative from the telescopes will be contact-printed to
several master positives, also glass-based for geometrical
fidelity over the coming centuries. From one of these, at
CERN in Geneva, on film with far better dimensional
stability than the paper prints of 1954, will be contact-
printed what the customers of the project get, in a form
that their measuring and scanning engines accept.

Prospective customers may obtain further
information from Dr. Richard West, ESO Sky
Atlas Laboratory, ESO TP-Division, c/o
CERN, CH 1211 Geneva 23, Switzerland.
Considering the immense technological fallout
that we practical business types have enjoyed
over the past 60 years from meeting the extrav-
agant demands of astronomers, Kodak feels
obligated to contribute this advertising space
to their needs.

Interspecific relations

turosa.

Six-inch pin and all, the subject of this radiograph is now as
graceful as a gazelle and in fact is a gazelle, Gazella subgut-

As an individual she is lucky the fracture did not occur in

For the stars, for the gazelles

her natural habitat, Asian des-
ert and high country shared
nowadays with hunters who
do not depend on their own or
equine legs for speed. As a
species the Persian gazelle can
scarcely afford loss of even an
individual, being perilously
near extinction. But riders of
the “safari train” through the
San Diego zoological society’s
new Wild Animal Park can
shoot all the gazelles they see,
using cameras instead of rifles.

Now, as a side effect of giv-
ing this breed of hunters their
due, a point seems to have been
reached where radiological ex-
amination can help save the
Persian gazelle and other spe-
cies vanishing from their nat-
ural habitats.

As for species that long ago
accepted commensality with
man, we note that a growing
volume of Kodak x-ray ma-
terials is going into the service
of veterinary medicine.
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Rat drinking from a stainless steel
spout in a chronic ethanol polydipsia
situation. Overindulgence of ethanol
was induced by continuous exposure
to an intermittent feeding schedule,
General health and body weight were
maintained while physical dependence
developed. Withdrawal of the ethanol
resulted in convulsions. See page 811.
[Richard Bryant, Rutgers University,
New Brunswick, New Jersey]




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 com-
puters. We prefer to think that our
-business is to serve measurement,
analysis and computation needs. .. G
in science, industry, medicine and
education. That is the rationale behind
every new instrument, computer or
system that we tell you about in these
ads. This month:

98204 CALCULATOR
NEN LI - RACKARD

Powerful new programmable
calculator converses in
simple algebraic language.

Hardly a month goes by that doesn’t signal the
introduction of a new calculator with more power, more
memory, more output flexibility. But are things really
changing for the better when the improvements so
complicate the use of a calculator that one must
practically become a computer programmer before he
can harness its power?

This is precisely where HP's new Model 20 makes
its most significant contribution. It is easier to use,
by far, than any other calculator. Its language is the
most simple: algebra, the kind you learned in high
school. Not only does it ‘understand’ algebra, it also
‘speaks’ it, using the same numbers, letters and
symbols that you do.

You enter an equation just as you write it on
paper including implied multiplication and nested
parentheses. The Model 20 displays your entry for
verification the same way you wrote it. For example:

It tells you what to do next (in the program mode):

Then you enter the values on the keyboard (for

A, B and C in this example) and press a key to execute.
The calculator immediately displays and prints the
solution to ten significant digits, along with its English
label if you desire:

If you make a mistake, the Model 20 tells you so

and identifies precisely what the error is.. .. lets

you correct it without redoing the entire line, let alone

the entire program...and automatically adjusts

program storage to occupy the least possible memory.
In addition to its conversational ability, the Model

20 changes things for the better not only through more

power and more memory but through a hardworking

line of Series 9800 Peripherals: X-Y Plotter, Typewriter

and Card Reader, to name a few. Model 20 costs $5,475.



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 enocugh 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
M., | Bl % artifacts from patient
motion. An automatic
warning light alerts the
nurse of such inoper-
" ative 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 introduced
into existing facilities. Price is $1,800 for each patient
unit. Write for our new illustrated brochure.

Instrumentation quality tape
recording at a bargain price.

Most scientists would use portable instrumentation tape
recorders for analog recording if only they performed
as well as the big expensive laboratory machines.
Unfortunately, their small size usually meant reduced
performance.

Then came the HP 3960. Truly portable in size
(50 pounds) and low in price ($4,270 for a fully-equipped
four-channel instrument), the 3960 actually
outperforms most laboratory machines costing five
times more.

If this sounds too good to be true, listen to some
of the 3960's capabilities. At 15/16 ips, its FM
signal-to-noise ratio of better than 200:1 lets you
play back signals that would be buried in noise
(ECG’s for example) on many lab machines as well
as on any other portable.

The 3960 lets you mix and interchange four FM
direct record/reproduce channels at will. You have
a choice of three electrically-switched speeds, for
a time-base expansion of 16:1 or 10:1. .. without signal
degradation. Tape drive is bidirectional so that you
don’t have to rewind either to continue recording or
to play back.

Built-in facilities let you calibrate the 3960’s FM
electronics without external equipment. And an
integral peak-reading meter lets you optimize record
level without using a scope. Options include a 5 to
30 foot loop adaptor, an interrupting voice channel, and
an inverter for 12 or 28 VDC ... all integrally mounted.

Write for Application Note 89, a tape recording
handbook useful to scientists interested in tape
recording techniques for vibration and test analysis,
research and clinical medicine, acoustics,
oceanography and other environmentally difficult
research projects.

For complete information, write Hewlett-Packard,
1507 Page Mill Road, Palo Alto, California 94304. In
Europe: 1217 Meyrin-Geneva, Switzerland; Japan: YHP,
1-59-1, Yoyogi, Shibuya-Ku, Tokyo, 151.

 PACKARD




some-

€Very-
one

That just about describes
Canalco's UV-visible,
transmission-fluorescence,
peak-calculating,
gradient-scanning,
column-monitoring,
cuvette-measuring,
baseline-integrating,

i5 p-resolving,

Disc gel-to-10" plate-holding,
trace-normalizing,
super-versatile

Recording

Microdensitometer/
Spectro-Photometer

—the new G 1l
or its little brother,
the new K II.

For use with: TLC plates

all electrophorenc media

micrographs
slides

diffraction patterns
gradient tubes
autoradiographs
films

static cuvettes
flow cuvettes, etc.

For a slightly less abbreviated
description, write:

FCANALCO

5635 Fisher Lane
Rockville, Md. 20852

o CanaLcolurore

P.O. Box 7
Vlaardingen, Holland
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Nuclear Waste Storage

In public discussion of nuclear pow-
er and public safety, much concern is
expressed about the need for storing
the radioactive waste for centuries.
While such long-term storage is an es-
sential part of nuclear power develop-
ment, the projected public safety issue
involved is minimal, compared with
other environmental problems. A com-
pletely adequate waste storage system
is trivial in terms of scope and cost,
although we depend upon its being
there and functioning properly and
would suffer hazard and expense if it
were not. Because of the long radio-
active lifetime of nuclear waste, we are
of necessity handing on to future gen-
erations a problem that we have
“wrapped up” in one form or another.
There is some ambiguity about what
this form should be, derived mainly
from a lack of clear distinction between
the concepts of “waste disposal” and
“waste management.”” We believe that
perpetual, flexible management is es-
sential so that future generations can
have the option of choosing new solu-
tions as new conditions and new tech-
nologies appear. Such perpetual care
is neither difficult nor costly, chiefly
because the inherent volume of nuclear
waste is so small.

Each citizen of the United States
consumes about 7000 kilowatt-hours of
electricity per year, on the average;
this amount of power is obtained from
the fissioning of about 1 gram of nu-
clear fuel, equal to the weight of three
aspirin tablets, but with a volume less
than that of one aspirin. Thus if the
source of the electric power is nuclear,
about 1 gram of fission products to be
stored per year per person is created.
The waste concentration process is care-
fully arranged so that valuable plu-
tonium is removed for fuel purposes,
but there the removal of certain other
inert material is too much trouble. The
safest way to handle the final mixture
is to drip it in liquid form into a small
pot, heated by electric coils, where it
boils dry and then melts to form a
glasslike ceramic clinker that is insolu-
ble in water. This is done in a sealed
chamber behind heavy walls and
watched and controlled with telescopes.
After firing and cooling is completed,
the clinker, pot and all, is sealed up
inside a tight can, and then in still
another. It then can be safely moved
in a thick-walled shipping cask to a

final place. In clinker form the 1
gram of fission products and the ac-
companying inert material (representing
about 1 man-year of electricity use) will
occupy about 1/10 of an ounce, volume
measure, and the total cost of process-
ing, transport, and permanent storage
will amount to about 14 cents (/). The
heat emitted is 1/40 of a watt, or about
1/10 the energy of a penlight flashlight.
In a lifetime of 70 years, each person
served by nuclear power could account
for a maximum nuclear waste accumu-
lation of less than half a pint in volume.
The value of the electric power con-
sumed in his life, at 2 cents per kilo-
watt-hour, would be, at most, $10,000,
and the cost of the nuclear waste stor-
age would be $10 of this.

Thus, the volume to be stored is
trivial, and the cost of storage is a frac-
tion of a percent of the value of the
power, but the wastes last a long time,
must be kept behind thick walls, and
must get rid of a certain amount of
heat. Nuclear wastes accumulated for
1 year emit 10 watts of heat for each
megawatt of heat emitted while in the
reactor. If wastes from the same power
source are continuously added to the
storage vault, a steady-state heat out-
put is reached of 550 watts per mega-
watt, since the older residues are decay-
ing (2).

Where would we store such wastes?
How can we contemplate a continuity
of protection and integrity of contain-
ment that will extend over hundreds
of generations? Has anyone ever made
such commitments before? The answer
is yes—in Egypt, and with rather re-
markable success. Wooden chests and
sarcophagi removed from the Egyptian
pyramids are perfectly preserved and
look like new after 5000 years in the
desert. Metal, ceramic, and glass ‘ob-
jects are also unchanged. Can we not
do as well?

The stone of the great pyramid of
Cheops, which is about 230 meters
square at the base, could be arranged
to form a series of smaller vaults that
would house all the nuclear wastes that
could be generated by the United States,
at its present rate of electric power
consumption, for over 5000 years. The
heat dissipation of 275 megawatts is a
small load for such a “dry cooling
tower.” During these thousands of
years, some spent waste could be re-
moved for simple burial to make room
for new, so that in fact a perpetual
capacity would exist for our present
rate of electricity use. New pyramids
would be needed as electrical loads in-
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creased, perhaps one every decade or
S0,

We recognize that an engineered
storage facility with appropriate han-
dling and cooling facilities would re-
quire additional volume, and might
look more like the Pentagon than a
pyramid. The point of this example
is to give perspective to the quantities
of waste to be managed, which are in-
deed tractable and feasible to handle.
We are not seriously suggesting that
pyramids in the desert are the best way
to store nuclear wastes. Other places,
such as salt mines, are perhaps better.
But if all else fails, they would work,
they could be safe and attractive, and
they would not be forgotten (3). The
key objective is to give our successors
the freedom to manage the radioactive
waste and to change the storage plan
if they find a better one, or if surround-
ing conditions change.

- CHAUNCEY STARR
School of Engineering and Applied
Science, University of California,

Los Angeles 90024

R. PHiLip HAMMoOND
Oak Ridge National Laboratory,
Oak Ridge, Tennessee 37830

References and Notes

1. W. G. Belter, Nucl. Safety 8, 174 (1966).

2. A. M. Weinberg and R. P. Hammond, ‘“Global
Effects of Increased Use of Energy” (paper
presented at the Fourth International Con-
ference on Peaceful Use of Atomic Energy,
Geneva, 1971), table 1II.

3. Since the above was written, the Atomic En-
ergy Commission has announced plans for
vault storage, while continuing research on
other modes.

Herbicide Study

As one accustomed to hearing

smentlsts charge that reporters will

sometimes distort reality through se-
lective reporting, I feel obliged to re-
port evidence that at least some jour-
nalists and some scientists share a
common humanity. Vide the statement
from Arthur Galston in his book re-
view (14 Apr., p. 154) of Harvest of
Death (1) that “in the meantime, the
National Academy of Sciences has
picked up the ball, and-under a grant
from the Department of Defense(!) is
conducting an additional survey” [of
the effects of herbicides in Vietnam].

That the financial instrument is a
contract rather than a grant is not
terribly important; what is more im-
portant is that the contract between the
Department of Defense and the Na-
tional Academy of Sciences was not

1 SEPTEMBER 1972

made at the initiative of the department
but at the behest of the Congress,
specifically in the Military Procurement
Act of 1970.

Two corrections are therefore in
order. It is the Congress that deserves
credit for “picking up the ball,” and
the implication should be hastily re-
moved that the National Academy of
Sciences turned to the Department of
Defense to support the described study.
Galston's exclamation point is herewith
returned, for more appropriate use else-
where(!).

Howarp J. LEwis
National Academy of Sciences—
National Research Council,
Washington, D.C. 20418

Reference

1. J. B. Neilands, G. H. Orians, E. W. Pfeiffer,
A. Vennema, A, H. Westing, Harvest of Death
(Free Press, New York, 1972).

I am willing to change “grant” to
“contract” and “picked up the ball” to
“accept the ball.” In both instances,
I was aware of the situation Lewis de-
scribes and do not feel that the changes
are substantial.

I must, however, insist on restoring
the returned exclamation point to its
original location in my review. It is
somewhat surprising that the Depart-
ment of Defense (DOD), which was
responsible for spreading massive quan-
tities of herbicides over Vietnam with-
out adequate knowledge concerning the
consequences of such an action, should
now be in the position of supporting,
after the fact, a National Academy of
Sciences (NAS) investigation into the
extent of the partly irreversible eco-
logical damage it has caused. At the
very least, DOD sponsorship has led
several able anthropologists to refuse to
participate in the study. I suspect there
have been other disadvantages as well,

It has been reported that previous in-
vestigating teams, including the Herbi-
cide Assessment Commission of the
AAAS, received less than complete co-
operation from the military once they
got to Vietnam. I presume that the
NAS was able to ensure a more favor-
able ambience for its investigations.
But whatever the concessions made by
the DOD to the NAS investigating
group, many scientists would have been
happier with alternative financial spon-
sorship. Perhaps the NAS should have
sensed this and acted accordingly.

ARTHUR W. GALSTON
Department of Biology, Yale
University, New Haven, Connecticut
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Where the Action Is

In his address to the 1971 National Conference of the American
Society for Public Administration, Congressman John W. Davis (D-
Ga.) highlighted the confluence of three major trends in the United
States: (i) a renewed interest in federalism, caused by the realization
that all problems cannot be solved in Washington; (ii) a shifting of our
national priorities from defense and space to domestic problems, which
traditionally have been the responsibility of state and local governments;
and (iii) a rapid increase in funds for applying science and technology
to domestic problems, such as housing, transportation, health care,
crime, and pollution.

This same theme—a need for local government involvement—was
expounded by Edward E. David, Jr., in an article in Chemical and
Engineering News: “As our domestic programs begin to focus on societal
needs, they will require new forms of participation by industry, aca-
demia, and local governments if our strategic approach is to work.”
And in his science message to Congress, President Nixon stated:

A consistent theme which runs throughout my program for making govern-
ment more responsive to public needs is the idea that each level of govern-
ment should do what it can do best. This same theme characterizes my
approach to the challenge of research and development. . . . If we are to
use science and technology effectively in meeting these challenges, then state
and local governments should have a central role in the application process.
That process is a difficult one at best; it will be even more complex and
frustrating if the states and localities are not adequately involved.

How does one adequately involve state and local governments—
long ignored by the scientific community—in the application of science
and technology to domestic problems? Two avenues have already been
opened. First, several states and larger cities have begun to incorporate
science into their decision-making processes. According to recent sta-
tistics of the National Science Foundation, 49 governors have appointed
personal science advisors, 23 states have created science advisory com-
mittees or commissions, 5 have established state science foundations,
and 5 have appointed science advisory committees to their legislatures.
Second, two recent reports have drawn a blueprint for establishing an
effective federal-state science partnership.

In the preface to one of the reports, Public Technology: A Tool for
Solving National Problems, which was issued by the Federal Council
for Science and Technology, Vice President Agnew states: “[This report]
will provide a useful basis in developing federal policies to foster more
effective scientific and technological relationships between the federal
government and state and local governments.” In a companion volume
published by the Council of State Governments (Power to the States:
Mobilizing Public Technology), Russell W. Peterson, governor of Dela-
ware, emphasizes that “one great need is for government to find ways
to best harness science and technology in solving problems. . .. Each
governor will find this report extremely helpful in accomplishing his
prime mission—solving problems and thus increasing the quality of
life for the citizens of his state.” In Victor Hugo’s vernacular, the hour
and the idea have arrived; the President and the governors are playing
the same tune.

In his closing address at the National Action Conference: Inter-
governmental Science Policy (21 to 23 June 1972, Harrisburg, Pennsyl-
vania), Congressman Davis stated: “It has been observed that the fed-
eral government can open the gates to an action partnership in domestic
technology. But only the state and local governments themselves can
make the decision to walk through that gate.” This is the challenge of
the 1970’s—one that the states can ill afford to ignore.—JouN E. Mock,
Science Advisor to the Governor of Georgia, Box 32745, Atlanta 30332



Oceanographer $25,583

To serve as Program Director,
Physical Oceanography Programs,
Ocean Science and Technology
Division. Will plan, organize, co-
ordinate and carry through to
completion broad research and
development projects in physical
oceanography. Recommends ini-
tiation of new research; handles
preliminary = negotiation of re-
search contracts with academic in-
stitutions; and serves as advisor to
and liaison with research scien-

to $33,260

tists of contracting institutions
and agencies. As coordinator of
one of the Navy's basic research
programs, he offers advice and
assistance in his field to many
Naval activities as well as to other
government agencies and serves
on influential boards and commit-
tees affecting Navy-wide intergov-
ernmental and international pro-
grams in physical oceanography.

Position requires comprehen-
sive knowledge of the field of

oceanography such as a Ph.D. or
the equivalent training, as well as
substantial experience in the con-
duct of oceanographic research.
Strong background in numerical
techniques and theoretical as-
pects of physical oceanography
is required. Must be prepared to
spend one quarter time in travel.
Position located at Naval Re-

search Laboratory, Washington,
D.C.

Electronic Scientist $18,737 to $28,548

To serve as a Scientific and
Liaison Officer in the Electronics
Program, Physical Sciences Divi-
sion. Is responsible to the Direc-
tor for the overall planning, im-
plementation and administration
of research programs in solid
state electronics, quantum elec-

tronics, electromagnetic wave
generation and detection, and
electronic/optical/acoustic  inte-

grated circuits. Liaison function

consists of visits to laboratories;
correspondence; publication of
technical papers; participation in
and arrangement of conferences
and symposia; and communica-
tion with scientists and adminis-
tration officials at all levels of
government, industry and educa-
tional institutions.

Applicants should have Ph.D.
or equivalent experience in one

of the above disciplines and
broad background and experience
in the electronic sciences, with
emphasis on solid state and
quantum electronics. Position re-
quires demonstrated scientific-
administrative ability as well as
recognized stature in the scientific
community. Position located at
Office of Naval Research, Arling-
ton, Virginia.

Physical Science Admini‘strator $18,737 to $28,548

To serve as Consultant and
Scientific Program Officer, Arctic
Program of the Earth Sciences
Division. Will serve as expert
technical consultant to the Direc-
tors, Arctic Program and Earth
Sciences Division, and to the Re-
search Director, ONR, on matters
pertaining to the geophysics of
the arctic environment, atmo-
spheric physics and meteorology,
and hydroacoustic research. Will
assist the Arctic Program Direc-
tor in planning, organizing, direct-
ing and administering full re-
search program. Receives, ana-
lyzes and evaluates research pro-
posals; evaluates capabilities of

prospective  contractors;  and
maintains close contact with re-
search tasks through periodic
visits with contractors. Through
active study of current research
and development pertaining to
Navy arctic operations, and close
professional contact with the
scientific community, he must
maintain working knowledge of
ability and availability of research
personnel, facilities and equip-
ment. Position provides oppor-
tunity for independence of plan-
ning and implementation of re-
search tasks due to the particular
nature of each task.

Applicant should have gradu-
ate training and extensive experi-

ence in geophysics, preferably at
the Ph.D. level, and have broad
knowledge in several branches of
sciences and engineering in the
arctic environment and their ap-
plication, such as physics, mathe-
matics, meteorology, oceanogra-
phy, and computer technology.
Requires several years’ experi-
ence in planning and administra-
tion of research programs at the
supervisory level and demonstrat-
ed proficiency in organizing and
directing research projects with-
out supervision, except in policy
‘matters. Position located in Office
of Naval Research, Arlington,
Virginia.

Send Standard Form 171 or resume before Sept. 30, 1972, to:

Director of Civilian Personnel
Room 823, Baliston Tower #1, 800 North Quincy Street
Arlington, Virginia 22217, Attn: Miss Niesz

OFFICE OF NAVAL RESEARCH |
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