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Three-dimensional response surface
which analyzes the firing pattern of
a single neuron in the olfactory bulb
of Peromyscus maniculatus bairdii.
See page 84. [Foteos Macrides, Mas-
sachusetts Institute of Technology,



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

This cube structure symbolizes HP's
- adaptive computer. The new HP
_—  System/3000 is a modular and multi-
e faceted device that is many things
- in one. It can perform in batch, time-
sharing or real-time modes —
simultaneously — and use three
different computer languages at
the same time.

Computer proliferation:
a better way to controlit.

Until now many computer users in high-technology
areas faced a puzzling fork in the road. With several
computers already in use, they had to decide either

to continue the proliferation of dedicated systems or
turn to a large-scale system costing at least a half-
million dollars.

Now there is a third and happier choice: HP's new
adaptive computer System/3000. It is the first small-
scale computer that handles batch, real-time and time-
sharing all at once, each in more than one computer
language — at half the price of a good alternative.

For time-shared tasks, it handles up to 64 users.
For real-time processing, it allows several programs to
be active simultaneously, completely protected one
from the other. In batch processing, it permits execution
of a variety of programs at extremely high speed.

And System/3000 is multi-lingual in all modes,
including FORTRAN, BASIC and the new SPL/3000,

a high-level systems programming language that
combines the power of a Compiler with the efficiency
of an Assembler.

How System/3000 accomplishes all this is a
long story. Part of it involves advanced computer
architecture, virtual memory that assures available
core for every program in any mode, a huge micro-pro-
grammed instruction set, and a multiprogramming
executive that insures dynamic allocation of system
resources. For the rest of the story on the adaptive
computer write for our brochure on System/3000.
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Computer proliferation:
abetter way to do it.

For users who need to access a large data bank and
also require ease of I/0 interface, computer proliferation
isn't always a problem. It often can be the solution.

To perform these tasks at a new low price, HP
now offers a family of small disc-based computer
systems dedicated to time-sharing, real-time or batch
processing. Each system uses HP’s versatile 2100
digital computer, and each is available with an impres-
sive amount of storage. A choice of mass storage
devices provides § to 47 million bytes of disc storage.

An HP disc-based system can be tailored to
your specific needs, with more than a dozen peripherals
and general-purpose interfaces for a variety of instru-
ments. The new systems also use all of HP’s existing
software of over 500 library programs and
applications packages.

The dedicated batch system is priced from
$33,000. Time-share and real-time systems start at about
$50,000. For more information, write for our brochure
on dedicated disc-based computer systems.

Q.E.D. There are computation problems in every
business that Hewlett-Packard can solve.
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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 more complete information, write Hewlett-
Packard, 1507 Page Mill Road, Palo Alto, California
94304. In Europe: 1217 Meyrin-Geneva, Switzerland.
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We put this little book together
because pyrogens can be alot more
than a pain inthe neck.

We paid Grace D. Brown of totally independent G.B.
Laboratories, Inc., Brookline, Mass., to do it.

To put down everything anybody knows about
pyrogens.

What they are.
The damage they can do.
And what you can do about them.

Despite the fact that this little book proves that the
best way to make sure you're not going to have a
pyrogen problem is to run your water through one of
our new TD-15 stills, it's much more than a Barnstead
commercial message.

It's the last word on pyrogens.

And if you’re making eye drops, mouthwash, tooth-
paste, pancake, lipstick, eye liner, intravenous or
other medical solutions, anything that goes on or into
a hufman being it's the end of your search to make

it safer.

; ness so we've got to
charge you a 25¢ handling charge for handing your
book to you.

But any information you want about our TD-15’s is free.
Some of the best things you can get in life still are.
Even if little books about what you can do with it aren't.

CORPORATION
225 Rivermoor St./Boston, Mass. 02132/(617) 327-1600

| 4 BARNSTEAD |
l [0 Enclosed is my 25¢ for The Barnstead Book About Pyrogens. |
I ] Please send me my free information on your TD-15 stills. I

Name
| Title I
I Company:. I
l Address |




We want to be useful
..and even interesting
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New badge
with an old name
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KODAK IRTRAN
Infrared Optical Materials

TABLE OF CONTENTS

INFRARED SPECTRUM ....ocomrreesot?
APPLICATIONS OF INFRARED MATERIALS R.IALS
SELECTION OF INFRARED OPTICAL MATE!

MATERIALS .. o.coremcrere®t
PRODUCTION OF IRTRAN e
VISIBLE APPEARANCE OF KODAK JRTRAN MATERIAL

KODAK IRTRAN MATERIALS DATA . .
Transmittance .. ... c ot
Index of Retraction
Absorption ... .. -
Total Intrinsic LOSSeS .
Scatter ...
Hardness ....--*
Modulus of Ruph}v_e ..
Modulus of Elasticity . . . - -
Goetticients of Thermal Ex
0ensity .. .-ttt

Environmental Resistivity

Detailed, friendly explanations for readers new to the sub-
‘20 ject, or not so new

Many tables, many numbers, many graphs

Chemical Resnsliv_ity s
Temperature Resistiv
Thermal Shock . . e
Emissivity ... -+ %
Scattering and Other Imas
Thermal Conductivity
Specific Heal . ...
Poisson's Rllm'. (s
Dielectric Constants . .
Hlesulh!en Reflection Bands
OtherData .....:.-r0°” m,w .
K IR’
PPLICATIONS OF KODAKIRTRAN
~ INFRARED OPTICAL MATERIALS .....-- o ped
Coatings . . ..ov-crctt
Intrared Filter Coatings on Substrates of
Window and Plate Thickness .....-:
Sealed Window Enclosures.. . .
Good Sealing Practices ... -
Mechanical Seals e
tainment Mounting' .. . .- -
((:‘):"‘Inlng {RTRAN Optical Elements
Cleaning Coated Surtaces. . . .
Fabvication of IRTRAN Mat

Years in the writing. Not by a committee, but by one man
s who has spent much of his business life discussing
L3 infrared-transmitting optical materials with customers
36 ranging up to the most technically sophisticated ones.

If this table of contents looks pertinent to your work, let us
send you a free copy of the book. Write Kodak Apparatus
Division, Special Products, Rochester, N.Y. 14650 and
ask for “U-72.” If you want to talk to the man himself, or

. even to give him a rush order, try 716-325-2000, ext.
4 62170.

SEASTMAN KODAK COMPANY 1971

A

A publication as specialized as this ought to be

In this form updating
would be a lot cheaper. So
the content would be kept
fresher.

The information would
reach more people who
could benefit from it but
who are not going to send
for the book. They aren’t
sure yet that they will need

on microfiche

it. They are sure that they are running out of shelf and file

space.

Microfiche is read and consulted like this ~

Do you have such a device
at home? In your office?
No? Too bad.

Hunting one up and
going there could be a bit
much to ask. Which is
why the above-cited book
comes printed on 8% x
11” paper pages and con-
tributes nothing to over-

coming either your paper glut or the h

detailed technical information.

igh cost of publishing

Let’s break this circle. Users of scientific and technical
information can come to consider a microfiche reader an
essential item of home and office furniture.

Technical publishing outfits eager to speed the day should keep
in touch with Dave Kithil, Kodak, Rochester, N.Y. 14650.

but the printing industry will still be with us,

Microfiche has its place, but printer’s ink will flow on
and on.

The more people who depend on the printing industry
for a living and the more they know, the better for Kodak.
The intricate complex of businesses and crafts centered
on the art of printing and packaging is more than a prin-
cipal market for specialized Kodak products. One way or
another, it provides a life role for a not inconsiderable
segment of mankind. Finding a role in life does seem to
be a common problem.

Perhaps we should try to attract more kids to printing.
(The more people who look to our customer industries
for prosperity, the better for us.)

Perhaps we shouldn’t. Recruiting should run on some-
thing more dependable than enthusiasm. Distress now
afflicts the “overeducated.” Strongly held still—perhaps
rightly so—is a concept of education that comes down
from a time when college prepared men for the ministry,
medicine, law, or teaching. We are painfully aware that
a lot of the teaching in preparation for less classical pro-
fessions is out of date.

Even if we wanted to, we couldn’t mount a campaign
powerful enough to lure large numbers of kids into print-
ing and the graphic arts, but we have collaborated with
new-style academics, the printing and allied industries,
and their unions in a measurement just completed of
1) actual manpower needs in these fields, 2) how changes
in technology promise to affect the needs.

Interest in the findings should be made known to W. F.
Flack, Kodak, Rochester, N.Y. 14650.
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You save time and money when you order from /Zomas
because... you deal with headquarters

p Ability to fill your needs is not hampered by regionally
divided inventory. All orders are processed and shipped
from a single, completely stocked, warehouse.

Our modern-as-tomorrow order processing center enables
us to ship more than 93% of orders within 2 days after
receipt.

p Careful packing keeps breakage to less than 1/20 of 1%.
Packing lists are complete and accurate. Invoices agree
with packing lists.

Our many thousands of stock items are carefully selected
before cataloging. They are continually inspected for de-
pendable quality and satisfactory performance.

You can rely on Jomad

M ARTHUR H. THOMAS COMPANY

/ Scientific Apparatus and Reagents
VINE STREET AT SRD ¢ P.O. BOX 779 ¢ PHILADELPHIA, PA. 19105, U.S.A.
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The Relation of Science and Technology

Since World War II, the federal government has selectively supported
science and technology on the input side; that is, it has invested money
and effort in education and research, which, it believed, would produce
the resources for achieving national goals. Although many of these goals
were ill defined, there was public confidence that highly educated people
and a research beehive would produce what the nation needed. The
activities thus supported were connected only loosely with the output
side; in fact, relatively few output goals were stated explicitly on the
national level. Traditionally, science and technology have been connected
only by a thread to the products that had an impact on society. Today,
this connection is becoming stronger. What we face now is a society
that is beginning to demand that we as engineers and scientists no
longer do what we like or what we choose from a long list of societal
chores, but that we do the things that the society as a whole demands.

The setting of goals by a society such as ours is not a bad thing in
itself. There have been some astounding successes in goal-oriented
efforts; however, there have also been some notable failures when major
goals were undertaken prematurely and without the fiscal, managerial,
and intellectual resources that major goals demand.

The widespread misconception that, simply because we can put a man
on the moon, we cught to be able to solve all of mankind’s problems on

‘Earth has an element of truth—but just that. It completely ignores the

problem of timing and the limits of both the technological state of the
art involved and the fundamental knowledge available. Sometimes it
even ignores the laws of nature. Such neglect invalidates the argument
that a society «as technologically well developed as ours ought to be able
to tackle anything with a high probability of success. In setting goals
for society, we must be judicious in the timing of our commitment.
To commit too soon is to risk failure. To hesitate too long deprives
society of needed resources.

There is no simple answer to the question of how one matches the

state of the art and science with national needs, but one essential element

is a sense of unity among science, engineering, national purposes, and
day-to-day reality. It is essential that the impact of science on society
be viewed not as a linear progression from the discovery of knowledge
to technology, leading to innovation and new products and services, but
as a complex set of mutually dependent matters. The linear progression
is a simplistic one.

It should be axiomatic that technology feeds on science, but it has
never been made fully clear that science, in turn, feeds on technology
and is often invigorated by goal-oriented enterprises. In fact, the coupling
between these two once-disparate elements is far closer than many of
us ever realized in the past. This close coupling of science and tech-
nology, and the feedback system it implies, carries with it a self-correct-
ing mechanism. Failures in technology often encourage fundamental
science. :

Let me suggest that the overall national research program of the
future be predicated on a balanced coupling of science and purposeful
technology. We must forge science and technology as a sum and not as a
difference. This overall strategy implies that scientists and engineers
must be active in decision-making where goals are set.

—EDWARD E. DAvID, JR., Science Adviser to the President
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TAPES

AAAS taped symposia during its Annual Meeting in Philadelphia, 26-30 December 1971, Since the beginning of the
AAAS audiotape program 3 years ago, we have tried to document selective sessions and to improve the quality of the record-

ings. We feel our 1971 recordings reflect such efforts.

The tapes listed below are offered for sale to persons who were unable to attend the sessions or who want a documentation
of the symposia. The tapes have proven to be a valuable educational tool.

All recordings are available as 5-inch open reels (playing at 3% inches per second on any standard playback machine) or
as cassettes. The cost of the tapes: single session symposium, $15 per session; multi-session, $15 for the first session and $12
for each additional session ordered of the same symposium. Each session lasts about 3 hours.

Each symposium is identified by a number (87/71, 88/71, and so on), while the sessions of each symposium are designated

by Roman numerals.

More complete details on the symposia may be obtained from Grayce A. Finger, AAAS Audiotape Program, 1515 Massa-

chusetts Avenue, NW, Washington, D.C. 20005.

87/71—Role of Aggression in Human Adaptation (One Ses-
sion).

88/71—Constantinos A. Doxiadis, “The Two Headed Eagle”
(One Session).

89/71—Workers and the Environment (One Session).

90/71—Astronomy from a Space Platform (Sessions I-II).

91/71—Indicators of Environmental Quality (Sessions I-IV).

92/71—Experimental Manipulation of Natural Systems (Ses-
sions I-II).

93/71—Technology and the Humanization of Work (Sessions
I-1I).

94/71—Value and Knowledge Requirements for Peace: Sci-
ence and the International System (Session II); Peace through
Change, The Risk and the Promise for Man’s Future (Session
TII); Biological Basis of Destructive Behavior (Session IV); En-
vironmental Sources of Human Destructiveness (Session V). )

96/71—Population Control in Social and Economic Perspec-
tives (One Session).

97/71—Confronting the Violence of Normal Man (One Ses-
sion).

98/71—Physics Looks at Biological Structure (Sessions I-II).

99/71—Early History of the Earth and Moon (Sessions I-II).

100/71—Oceanography (Sessions I-1V).

101/71—Energy Crisis: Some Implications and Alernatives
(Sessions I-IV).

102/71—Biological and Cultural Bases of Sex Role Differen-
tiation (Sessions I-IT). )

103/71—Smoking and Health (One Session).

104/71—Environmental Noise (Sessions I-II).

105/71—How Valuable Is Human Health? (Sessions I-II).

106/71—Man-Made Interactions (Session I-II).

107/71—Interactions Between Natural and Urban Communi-
ties (Sessions I-II).

108/71—Role of Mathematics in the Development of Science
(One Session).

109/71—Encounter Groups (Sessions I-II).

110/71—Environmental Sciences and International Develop-
ment (Sessions VII and VIII).

111/71—Heavy Metals as an Environmental Hazard to Fish,
Birds, and Man (Sessions I-II).

112/71—A Search for the Recognizable Goals and Constraints
of the Steady State Earth (Sessions I-II).

113/71—Technology and Growth in a Resource Limited
World (Sessions I-II).

114/71—Future of the Cities (One Session).

115/71—Women in Academia (Sessions I-II).

116/71—Daniel P. Moynihan, “Waste Disposal in an Age of
Rubbish: Social Science Interpretations of American Society in
the 1960’s” (One Session).

117/71—Can We Develop an Index for the Quality of Life?
(Sessions I-II).

118/71—Scientific Aspects of Contraception (One Session).

Use form below to order reels or cassettes. Please print. If payment encloéed, use check or money order, payable to the American
Association for the Advancement of Science. DO NOT SEND CASH. Allow 3 to 4 weeks for delivery.

AAAS Audiotape Program, American Association for the Advancement of Science,

1515 Massachusetts Avenue, NW, Washington, D.C. 20005

I wish to order the tapes whose
numbers are circled below.

Name

Street

$ Payment enclosed.

Individuals will be billed pro forma.

Please bill me.

City. State. Zip

Circle the Roman numeral corresponding to the session you wish to order:

87/711 95/711

88/711 96/711

89/711 97/711

90/71 111 98/71 111
91/7T1TITIII IV 99/71 111
92/71111 100/71 TII I IV

93/71111
94/71 HIIIIVV
14

101/71 1T HI IV
102/71111

Please check: ——Reel —Cassette.
103/71 1 111/71 111
104/71 111 112/71 111
105/71 111 113/71 111
106/71 111 114/711
107/71 111 115/71 111
108/71 1 116/711
109/71 111 117/71 111

110/71 VII VIII

118/71 1
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