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Before SmithKline united with Beckman promising oral gold agent now under inves-
Instruments to become SmithKline Beckman Cor- tigation (above, a computer model of the
poration, those two world leaders in technology  auranofin molecule) has been extended to
had made independent advances for diagnosis  study on the molecular level how the body’s

and treatment of rheumatoid arthritis. We immune system operates and how changes in

now continue our complementary efforts. immunity may affect autoimmune diseases and
immunology and Therapeutics. The alter susceptibility to infection.
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Tesuque watgrsheds near Santa Fe,
New Mexico, are covered by forests of
coniferous Engelmann spruce and de-
ciduous aspen. The spruce apparently
quadruples the atmospheric input of
strontium to the watersheds by trap-
ping strontium-bearing aerosols, but
the trapping by aspen is unmeasurably
small. See page 289. [William C. Grau-
stein, Yale University, New Haven,



Our freezers are so much in
demand because we demand
so much of our freezers.

Only a Marine rectuit in boot camp goes through more inspec-
tions than a Revco laboratory freezet

After all, when you've been building as many freezers as we
have, for as many years as we have, you've got quite
a reputation to uphold. Which may explain why our
quality control people take their
jobs so seriously.

In addition, Revco is the only
company in the industry whose
products — not just a few electrical
components — ate listed by
Underwriters Laboratories, Inc.

We not only establish rigid engineering and design standards,
but we also make sure that those standards are applied at every
phase of production, in every freezer we make.

And thats the way it should be. Because in work as unportant
as yours, its imperative for the lab equipment you :
use to meet high standards. And for more than 40
years, Revco has been the standard by which the in-
dustry measures performance and quality.

So send for our new catalog on our complete
line of chestand upright freezers. They’re available
from 3 to 20 cubic feet and from 0°C to —100°C. T Meracuring Compeny

Scientific Products Division

And we're sure they'll live up to your demands, i Rt R Bor 275
Asheville, N.C. 28804

because they’ve already lived up to ours. Telephone 704 658.2711
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Subject: IBM Technology

I've been revxew1ng some of our past and present technological
achievements, and it occurred to me that the scientific,
engineering and academic communities might like to know

more about them. Will you select one from the following list
as the first topic? Thanks.

Vacuum tube digital System/360 compatible family

multiplier Operating System/360
IBM 603/604 calculators Solid Logic Technology

Selective Sequence Electronic S
ystem/360 Model 67/Time-
Calculator (SSEC) Sharing System

Tape drive vacuum column One-transistor memory cell

Naval Ordnance Research
Calculator (NORC) Cache memory

Input/output channel Relational data base

. First all-monolithic main
IBM 608 transistor calculator memory
FORTRAN Thin film recording head
RAMAC and disks Floppy disk
Flrs%r%%g%%?ggﬁ transistor Tape group code reco?ding
Chain and train printers Systems Network Architecture

Inp“i/ougﬁut Control System Federal cryptographic standard
I0C Laser/electrophotographic

STRETCH computer . printer .
"Selectric" typewriter First 64K-bit chip mass

T ) production
SABREyzigélne reservation First E-beam direct-write

chip production

Removable disk pack Thermal Conduction Module =
Virtual machine concept 288K-bit memory chip
Hypertape Robotic control language

oM e
Hll-
W ﬂﬂ%’




Cutaway of TCM (1521526 cm)
which contains logic and buffer
memory ;guivalent toan IB,
Syd,:m{ 0 Model 14{:i Its new
, cooling and assem-

ly tmm provides IBM’s
largest computers with the
greatest circuit density yet
reported.

The time it takes a signal to travel
between circuits is key to a computer’s
performance. The shorter the distance the
signal has to travel, the faster the computer
can operate. Shortening the distance requires
improving the circuit density of the packaging
and interconnections, as well as placing the
circuits closer together on the logic and
memory chips.

Circuit packaging in IBM’s most
powerful computers —the 3081, 3083 and
3084 —is the densest yet reported in the
industry. This has been made possible by our
Thermal Conduction Module (TCM) and the
way it is combined with a high-performance
circuit board.

A TCM holds up to 133 logic and
memory array chips on a 90-mm substrate,
consisting of 33 layered ceramic sheets. More
than 120 meters of wiring within these layers
connect up to 45,000 circuits within the TCM.
And 1,800 pins are brazed to the substrate
bottom to plug the module into a circuit board.

All of this requires computer-aided

-~
Detail of input/output pi
brazed to bl:wk of multt%:r
. ceramic illllLC ) substrate which
- plug TCM to next level of pack-
aging.



Magnified portion of ceramic sheets (0.2 or
0.28 mm thick, unfired), the basic build-
ing blocks of the 33-layer MLC. A typical
substrate contains 350,000 vias for layer-
to-layer connections and 130 m of wiring.

-

Thermal
Conduction
ule

EVOLUTION OF DENSITY/PERFORMANCE

Density (Ckts/Module)

SYSTEM INTERCONNECTIONS TO WIRE
300K CIRCUITS

3033 Technology Equivalent

Years

design techniques and precision
manufacturing operations unique to IBM.

Thus “packaged,’ the chips require a
new cooling mechanism to remove the heat
created by their unprecedented density.
Within the hermetically-sealed TCM, spring-
loaded cylinders contact the chips and
conduct heat away from them. Helium
surrounds the chips and cylinders, providing
an inert atmosphere. Its heat-conducting
efficiency is approximately six times that of
air, and it carries the heat to an aluminum
alloy “hat” atop the TCM. The heat is then
conducted to a cold plate through which water
circulates at 24°C.

The circuit density of the TCM
required IBM engineers to develop a high
density, high-performance printed- circuit
board on which to mount the modules and to
provide power and signal paths. This board is
the densest yet reported for large-scale
manufacturing.

This 600 x 700 mm printed-circuit
board contains 20 layers of circuitry, and

This 3081 printed-circuit board carries nine TCM’s and is, in itself, a
major advance in circuit packaging.
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llustration of TCM's dramatic benefits. Average Effect of TCM technology on hypothetical 300K

ierformmwe improved more than 20x over 1965  circuit system. Circuits/chip and chips/module
vel. Average circuits/module increased from

one in SLT to 30,000 in TCM.

increased with dramatic reductions oé:ystem inter-
connections and elimination of card-level package.
Result is lowered cost, improved performance and
reliability.

includes more than one kilometer of wiring. It
can accommodate up to six or nine TCMs
depending on the board configuration.

Together, the TCM and the circuit
board eliminate an entire level of packaging
previously required in computers. This
combination contains all the functions nor-
mally attributed to modules, cards, boards and
interconnecting cables in prior technologies.

The circuit density made possible by
this new packaging, cooling and assembly
technology allows a single TCM to contain as
much logic and buffer memory as an IBM
System/370 Model 148. Today’s large-scale
IBM 3081 carries up to 26 TCMs on four
circuit boards which contain its complete
logic —nearly 800,000 circuits—and displace
only four cubic feet.

IBM scientists and engineers worldwide
have contributed technologies to the TCM.
These technologies are all part of our
continuing commitment to research and
development, funded with more than $8 billion
over the past seven years. ===—.= =0

Arecent issue of the IBM Journal of Research and Development
is devoted to the IBM 3081. For a free copy, wrile:

Director of Technical Publications, IBM Corporation. Dept. 500,
44 8. Broadway, W hite Plains. N. Y. 10601.



Protein Transfers with S&S BASS,

New uses for the proven standard.

Since it was named as the reference standard in
hybridization studies almost 20 years ago,
researchers have continually found new uses for
S&S BAS85 nitrocellulose. Now this versatile
medium is used to help investigators transfer and
immobilize proteins for identification.

For example, proteins separated using two
dimensional electrophoresis can be transferred
with BA85 by capillary blotting or by electropho-
retic means. Staining reaction with appropriate
antibodies and other analytical methods can then
be employed for identification.

These exciting new methodologies promise to
impact on virtually every area of the life sciences.
Researchers are currently analyzing body fluids
with the ambitious goal of mapping every protein
of human origin. Others are using protein studies
in the development of monoclonal antibodies for
immunologic work. In basic research, protein
analysis helps to identify the translation products

Shown—Preparation for the electrophoretic transfer of multiple Coosmassie blue
stained 2-D gel separations of basic human and platelet proteins onto S&S nitrocellu-
lose using DALT electrophoresis system. (Photo courtesy of N.L. Anderson, Molecular
Anatomy Program, Division of Biological and Medical Research, Argonne National
Laboratory.)

of organisms that have undergone genetic
manipulation.

In all these areas from pure research through
commercial and eventual clinical applications,
BA85 makes a vital contribution. And, as with all
S&S products, the company’s commitment only
begins with the product. Full technical support,
topical reference literature and a proven willing-
ness to work side by side with scientists to answer
special needs are an integral part of the way 5&S
does business.

Call or write for our protein transfer methods—
capillary, contact diffusion and electroblotting—
all of which make exciting new use of BA85, the
proven standard.

Schleichers Schuell

Schleicher & Schuell, Inc.
Keene, New Hampshire 03431 (603) 352-3810

Schleicher & Schiill GmbH, D-3354 Schleicher & Schull AG, CH-8714
Dassel, West Germany Feldbach ZH, Switzerland

Schleicher & Schiill Nederland BV
‘s-Hertogenbosch, The Netherlands
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CARBOHYDRATE ANTIGEN 19-9™ (CA 19-9™)

CENTOCOR

CENTOCOR, Inc.,244 Great Valley Parkway,
Malvern, PA 19355 USA

Circle No. 19 on Readers’ Service Card

CENTOCOR

INTRODUCES .
CARBOHYDRATE ANTIGEN 19-9
RADIOIMMUNOASSAY

AVALUABLE RESEARCH TOOL USING
MONOCLONAL ANTIBODIES FOR
DETECTION AND MANAGEMENT OF
GASTROINTESTINAL CANCERS

CA 19-9™ RIA is an in vitro radioimmunoassay for the
measurement of CA 19-9™ in serum or plasma.
THIS NEW TUMOR MARKER HAS DEMONSTRATED....
...LOW FALSE POSITIVE RATES
* Normal Population <0.5%
* Heavy Smokers <1.8%
* Pancreatitis, rectal polyps and
inflammatory bowel disease <3%
... HIGH ASSOCIATION WITH Gl CANCERS
* High sensitivity and specificity for pancreatic cancer.
* Improved performance for detection of pancreatic, liver and
stomach cancers.
«..USEFULNESS AS A PROGNOSTIC MONITOR FOR
COLORECTAL CANCER
* Clinical studies indicate CA 19-9™ levels may be elevated in
some patients 6 to 18 months prior to Carcinoembryonic
Antigen for the prediction of colorectal cancer recurrence.
* CA 19-9™ provides additional as well as confirmatory
information for prognostic management of colorectal
cancer patients when paired with Carcinoembryonic
Antigen.
...POTENTIAL TO BROADEN THE SCOPE OF CANCER
RESEARCH
* This new tumor marker which is sensitive for gastrointestinal
malignancies and with low false positive rates affords a new
tool for studies in such areas as chemotherapy protocols or
testing of cancer diagnostics.
CA 19-9™ RIA IS AVAILABLE FOR RESEARCH USE.

HOW TO ORDER:

By phone: (800) 345-2401 Continental USA.
(800) 342-2842 PA only.
(215) 296-4488 All others.

By telex: 834823 MARN

By mail: CENTOCOR, Inc., 244 Great Valley Parkway,
Malvern, PA 19355 USA.



FORTODAY’S FACULTY AND COLLEGE STAFF MEMBERS FROM 18 TO 80.

Whether you're thinking retirement
or not,review the plan that provides
for cash withdrawal and /or a lifetime

Income.

TIAA-CREF Supplemental Retirement Annuities
(SRAs) offer you substantial flexibility including cash
withdrawal and/or lifetime retirement income. You
can even reduce your income taxes now!

You can begin contributions to an SRA at any age
and begin benefits at any age up to age 71 unless you
aré still employed (then you can delay beginning
benefits until age 80). For example, you could start
contributions at age 25, and choose to begin benefits
or withdraw cash at age 34, 40 or 50, regardless of
your employment status.

Get your money at any time.

You can receive benefits as a lifetime income or over a
fixed period of from 2 to 10 years. What's more, if you
need it (even while employed by your current
employer), you can withdraw all the money you have
accumulated by surrendering your contracts. Or, you
can withdraw $1,000 or more every six months. There
is never a cash surrender charge.

Contributions are tax-deferred,
so you pay less income taxes now.

The federal income tax on your contributions is
deferred until they are paid to you as benefits. So, you
pay less tax now .

Changing employers? Take SRAs with you.

Since you own your Supplemental Retirement Annui-
ties, you take them with you if you leave your current
employer. You can make contributions through any
institution that makes Supplemental Retirement
Annuities available to staff members. Contributions
can be as little as $25 a month.
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Full information.

Complete and mail the coupon for an SRA Information
Kit today. You'll get full details about all the advan-
tages SRAs have to offer, why this plan suits so many
financial situations and age groups and how much
you may contribute to the plan.

*TIAA-CREF provides annuities and other services for employees of
colleges, universities, private schools and certain other nonprofit
tax-exempt educational and research institutions.

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE
...SEND FOR A FREE INFORMATION KIT.

r————————

Teachers Insurance and
Annuity Association of
America—College Retirement
Equities Fund

730 Third Avenue

New York, N.Y. 10017

Please send me full details
about TIAA-CREF Supplemen-
tal Retirement Annuities, the -
flexible tax-deferred annuity plan that offers the opportunity to accumu-
late funds for additional retirement income and the option for cash
withdrawal.

Name

Address

City.

Date of Birth

State Zip

Name of Institution

Please let us know if you are participating in a TIAA-CREF retirement plan
at your institution. O YES O NO 512183

e e 2

—————-———————————J
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5D10 WAVEFORM
DIGITIZER

Now you can have

the benefits of digital
storage by the simple
addition of the Tek 5D10
plug-in to any Tek 5000
Series scope. The 5D10
is powerful testimony to
the long-term value of
Tek’s unique plug-in
concept: nothing else
gives you so much
capability at an afforad-
able price.

With the 5D10, all
critical information is
alpha-numerically
displayed on the CRT,
including instrument
settings, cursor values
and trigger point. Re-
sults are accurate to
+1%. Storage is auto-
matic, for as long as you
like. Features such as
cursors, pre-trigger and
stored reference wave-
forms help make short
work of your measure-
ment tasks.

The 5D10 is a boost to
biofeedback analysis.
To Visual Evoked
Response. To micro-
electrode based
testing. And to scores
of other applications.
You can record and store
multiple waveforms. A
choice of nine different
amplifiers assures
proper signal condition-
ing. You enjoy automatic
measurement while
using the familiar

Tek 5000 Series scope.

Documentation is easy
and complete. Connect
the 5D10 to an X-Y re-
corder or use your exist-
ing camera: either way,
you automatically obtain
vital waveform and CRT
readout as part of your
records.

Call the toli-free
number below for
more information on
the 5D10. Or talk to
your Tek Sales Repre-
sentative soon. Count
on Tektronix to keep you
current, at the most rea-
sonable cost, now and in
the future.

For further information,
contact:

U.S.A,, Asia, Australia,
Central & South America,
Japan

Tektronix, Inc.

PO. Box 4828

Portland, OR 97208

Phone: 800/547-1512
Oregon only: 800/452-1877

Europe, Africa,
Middle East
Tektronix Europe B.V.
Post Box 827

1180 AV Amstelveen
The Netherlands
Telex: 18312

Canada

Tektronix Canada Inc.
PO. Box 6500

Barrie, Ontario L4M 4V3
Phone: 705/737-2700

The Answer
By Any
Measure
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Exxon introduces
offshore oil

Joe Burkhardt
helped design a
production facility
that works on the
floor of the sea.

Some of the world’s untapped
petroleum may be trapped in
rocks under water too deep for
conventional platforms. That's why
Joe Burkhardt and teams of Exxon
scientists and engineers have
pioneered the development of new
technology to take production into
deeper and deeper waters.

Breaking new ground
ben%gath the8 sea

In 1968, Exxon leased tracts off
the coast of Southern California,
including some under 1800 feet of
water. This made it necessary to
study ways of producing oil in waters
too deep to build platforms. These
studies began in a flooded pit near
Ventura, California, and culminated in
the Gulf of Mexico with the 1974-79

@\” |

|

pilot test of Exxon's Submerged
Production System—a massive
manifold set on the floor of the Gulf.

This prototype SPS controlled three
producing wells drilled through
openings in its base and delivered
the oil to a nearby platform. Although
the test was conducted in only 170
feet of water, it proved that the system
could produce oil almost anywhere in
the sea where a well could be drilled.

Now, three years later, the first
commercial application of SPS
technology is on the floor of the North
Sea, installed by Exxon and another
company.

Subsea maintenance
robot

SPS’s have the potential to operate
in water depths inaccessible to
human divers. So Burkhardt and his




a new step in

technology.

colleagues developed sophisticated
robotics to perform routine
maintenance.

The robot Remote Maintenance
System (RMS) lowers itself along a
buoyed cable from a surface vessel
to the SPS. It then travels along a
track which gives it access to critical
valves and control components. The
RMS can replace faulty parts,
perform pressure tests and carry out

various other maintenance functions.

The entire robot operation is
observed on closed-circuit television
and remotely controlled from the
surface vessel.

The SPSand
the environment

Safeguards incorporated in the
SPS reflect Exxon's continuing
concern for the environment. A high
degree of redundancy is built into
many of its subsystems. Fail-safe
electrohydraulic control and shut-in
systems are used throughout. In the
unlikely event that leakage should
occur, manifolding on the SPS is
covered by inverted “pans’ which
would collect the leaked ail, trigger
an alarm, and stop the leak by
closing valves.

The potential of the SPS

While it is impractical to build
conventional offshore platforms for

water depths much beyond 1,000
feet, SPS technology could be
practical to depths of a mile or more.
If this full potential is realized, the SPS
could be used to open up new areas
for oil and gas recovery—areas that
cannot be tapped today.

The design and construction of
sophisticated deepwater energy
systems is just one example of the
research and development carried
out by Exxon.

EXXON



Where is it written that computers
should keep you chained to a desk?
After all, ideas and problems are dy-
namic; likely to occur just about any
time, anywhere. It stands to reason that
your computer should be available
whenever and wherever it’s needed.

It stands to reason your computer
should be Attache™ from Otrona.

At a mere 18 Ibs. and just a half cubic
foot, Attache gives you briefcase con-
venience. It’s unique dual-processor
design, 64K byte user memory and
720K diskette storage give you power
to solve some of the toughest scientific
and engineering problems.

Yet these statistics don’t begin to
express Attache’s full dimension. Inte-
grated communications let you talk to a
computer across the hall or around the

tl Computer will
set you free.

world. High-resolution graphics and
Charton™ software help you create
useful graphs and charts.

Attache gives you Wordstar® for
creating professional reports; Basic-
809 for programming; and CP/M® for

Allache

by Otrona
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access to programs ranging from
electronic spread- sheets to data
base management systems.

And those are just standard Attache
features. Your dealer can show you a
wide range of compilers, peripherals,
and software to ta:ior Attache to your
special application.

To learn how a little computer can set
you free, call for more information and
the name of the dealer nearest you.
Otrona Corp., 4755 Walnut, Boulder,
Colorado 80301.

(800) 525-7550

8:00 A.M. to 6:00 P.M. MDT -
In Colorado, Alaska, or Hawaii, call
(303) 444-8100

Attache and Charton are trademarks of Otrona Corp. CP/M® Digital
Research, Inc. Wordstar® MicroPro International Corporation, Inc.

Research, I .
sic-80% Microsoft, Inc OTR 03/82 ©Otrona 1982
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Science serves its readers as a forum for the presenta-
tion and discussion of important issues related to the
advancement of science, including the presentation of
minority or conflicting points of view, rather than by
publishing only material on which a consensus has been
reached. Accordingly, all articles published in Sci-

ence—including editorials, news and comment, and -

book reviews—are signed and reflect the individual
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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High-Technology Jobs

Unemployment was a dominant issue in many states in the last election,
and it could remain so for some years. The older industries such as steel and
autos may eventually partially recover, but they face great international
competition. Governors of states are under pressure to do something that
promises to lead to more jobs. Many governors are pinning their hopes on
high-technology industries, which have grown while other industries have
been stagnant or decaying. The National Governors’ Association has
sponsored meetings and committee work on the topic. About half of the
governors are fostering some kind of activity, such as the formation of an
advisory council on high technology, in their own states.

Representing the National Governors’ Association, Charles S. Robb of
Virginia stated in testimony before a congressional subcommittee* that ‘‘the
industrialized world stands on the threshold of a technological revolution
that will change the American way of life and the composition of the
nation’s work force as much as the industrial revolution did a century
ago. . . . Our ability to lead this technological revolution, as indeed the
United States led the industrial revolution a century or so ago, will bear
directly on our share of world markets—a share that will continue to erode
unless we act promptly and wisely.’” Governor Robb also touched on the
importance of interactions between universities and industries in fostering
innovation in high technology.

At a juncture at which governors are under pressure to increase jobs, they
find themselves with limited resources. At the same time, outlays for
education are large. They are aware of activities around Route 128 in
Massachusetts and near Palo Alto in California. They have to ask them-
selves whether their state universities can do what Stanford and the
Massachusetts Institute of Technology have done for their regions. If the
recession continues, other universities can expect increasing pressure and
questions from governors and legislators.

There is a large gap between a belated recognition of the importance of
high technology and achieving something in the way of jobs. The translation
of research into substantive applications usually takes a decade or more.
The transformation of small innovative coOmpanies into giants takes time.
Governors may be well advised and have great plans, but their tenure is
limited. Many were swept out of office in the last election. Their successors
will wish to formulate their own programs.

For alert states there may be a partial solution for some economic
problems. Many of the high-technology companies currently centered on
Route 128 or in Silicon Valley are looking elsewhere for expansion as costs
of labor, housing, and land have become excessive. A congressional staff
studyt describes responses of 671 companies to a questionnaire concerning
factors that influence their decisions to locate facilities.

The high-technology companies are science-based. Research and devel-
opment outputs are more important to them than to other manufacturing
industries. Major determinants in their decisions to locate facilities include
availability of skilled labor, labor costs, and state and local taxes. Other
factors include community attitudes, costs of property and construction,
transportation systems, available area for expansion, good schools, and
proximity to recreational and cultural resources. The study indicates that
high-technology companies plan to expand at highest rates in the Midwest,
Southeast, Southwest, and Mountain and Plains states. Where they will
actually locate may well depend on local initiatives. Michigan, North
Carolina, and Arizona have been especially active in seeking to foster high
technology and are meeting with some success. In the majority of states
there has been more talk than action.—PHILIP H. ABELSON

*Testimony before the Subcommittee on Science, Research and Technology, Committee on
Science and Technology, U.S. House of Representatives, 29 April 1982. T*“Location of high
technology firms and regional economic development,”’ staff study prepared for the Subcommit-
tee on Monetary and Fiscal Policy, Joint Economic Committee, 1 June 1982.



Introducing the
electronic balance with

the bi

appetite

and the low profile.

Sartorius redesigns electronic weighing with the

new 22" high Series 1400 Balances.

Sartorius has taken electronic
balance technology and design an-
other important step forward. The
result: Series 1400—sleek, low-pro-
file electronic balances for use in
schools, labs, industry and all kinds
of quality control functions.

The low-profile, rugged 1400
models come with oversize stainless
steel, high-capacity pans (up to
185mm diameter) which simplify the
weighing of bulky or odd-sized ma-
terials. Pans this size are usually

found only on larger, more expensive
balances. There are 1500g, 3000g
and 5500g capacity models, all with
0.1g readability.

The 1400’s are extremely
versatile. Built-in RS232C output per-
mits interfacing with a wide
assortment of peripheral instru-
mentation, including Sartorius
printers, computers and data key-
boards. All models have electronic
taring over the entire weighing

range.
e
low ‘

To insure trouble-free operation,
Sartorius has equipped its new line
of balances with protection against
overloading damage, dust and
spills. The Series 1400—high-
quality, low-profile and prices that
make them irresistible. For literature,
write Sartorius Balances,
Brinkmann Instruments Co.,
Division of Sybron Corporation,
Cantiague Road, Westbury, New York,
11590; or call 516/334-7500.

sartorius

Those remarkable tyellow balances.

For information circle reader service number 42
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AAAS Committee
on Science, Engineering
and Public Policy

announces the

Eighth Annual AAAS Colloquium
on R& D Policy

Shoreham Hotel ® Washington, D.C.

R & D, High Technology, and Economic Recovery

Trends and Topics Current Data Informed Debate
R&Din the FY 1984 budget Registrants will receive R&' D Leaders from:
® Congressional reactions in the FY 1984 Budget: A ® The White House
® Industry R&D funding Preliminary Analysis in advance ® Federal R& D agencies
® International competition of the Colloquium and AAAS ® (Congress
o Hun]an resources R(’I)OI'[ V]I] R(’«\‘()(UT/I (IIZ(I’ [ ] Indus[,r(\'
® Research partnership Development, FY 1984, by Willis ® Universities

H. Shapley, Albert H. Teich,
and Jill P. Weinberg
(including Colloquium
highlights), following the
meeting. Congressional Action
on R D in the FY 1984 Budget
will be sent in the fall.

For further details, write: R & D Colloquium,
AAAS Office of Public Sector Programs,
1776 Massachusetts Avenue, N.W.,

Washington, D.C. 20036.

Ford Motor Company

For advance registration, please use the form on the facing page.



8th AAAS R& D Colloquium : Advance
Washington, D.C. Registration
24 & 25 March 1983 Form

Thursday & Friday, 24 & 25 March, at The Shoreham Hotel, 2500 Calvert St., N.W., Washington, D.C.

Registrant’s Name

(last name) (first name and initial)

Affiliation

Mailing Address

(street and number)

(city) (state and zip) (telephone number)
0O Please check here if you need special services due to handicap. We will contact you prior to the meeting.

Enclosed is a check, purchase order, or credit card information (see below) for:

(O $110 Full Registration (sessions, two meals, three publications)
O $ 80 Partial Registration (sessions, three publications)
O $ 40 Student Registration (sessions, three publications; fulltime graduate and undergraduate students only)

Separate Lunch Tickets at $17 each (no refund for meals after 21 March)
0 Lunch on Thursday, 24th 0O Lunch on Friday, 25th
Program, badge, meal tickets, and R&D in the FY 84 Budget: A Preliminary Analysis will be mailed 11 March. Registrations
received after 11 March will be held at the AAAS Registration Desk at The Shoreham Hotel. AAAS Report VIII: Research &

Development FY 1984 will be mailed in June and Congressional Action on R&D in FY 84 Budget will be mailed in the fall.
(Highlights of the Colloquium will appear in Report VIII. Inquire for earlier reports and proceedings.)

Charge to my OJ VISA or ) MASTERCARD Number Expires

Cardholder’s signature

Shoreham Hotel Reservation—AAAS Colloquium (24 & 25 March 1983)

(Reservations received after 23 February cannot be guaranteed)

Names and Addresses of All Occupants of Room:

Name Name

Address Address

City State Zip City State Zip

*

Room: __ Single ($74*) __Double ($90%) __ Twin ($90%) (*Plus 10% D.C. sales tax and $1 occupancy tax.)
Be sure to list definite arrival and departure date

Arrival: Date Time and time. Hotel reservations will be held only until
6 p.m. unless otherwise specified. Check out time is
1:00 p.m.

Departure: Date Time

Please indicate any special
housing needs due to handicap

Enclose separate check, made out to The Shoreham Hotel, for first night’s room deposit or indicate major credit card number:

Credit Card Name Number Expires

Cardholder’s signature

21 JANUARY 1983 279





