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ASYSThigh-resolution graphics now include error New color graphics enhance comparison of 
bars, labels, axes, grids, and multiple colors. experimental data with filtered data. 

AS/STaxonometnc plots simplify analysis of Contour plotting adds an alternative approach to 
complicated 3-dimensional surfaces. meaningful 3 -0  representation. 

ASYST adds new muscle. 
More hard= s u ~ ~ 0 r - t ~  more anahsis 

capabilities 6; the 'IBM PC. J 

ASYST" Scientific Software turns your 
IBM PC,XTIm AT, or compatible into a 
complete scientific workstation. And 
now it's even more versatile, with: 

Expanded analysis capabilities 
High-resolution color graphics 
GPIB/IEEE-488 hardware support 
Axonometric and contour plotting 
Additional AID hardware support 

Minicomputer speed and precision- 
at a fraction of the cost. 
ASYSTon an IBM PC does a 1024-pt. 
FFT in less than 3 seconds (as fast as 
1.2 on some compatibles). For the same 
task, an optimum performance routine 
on a DEC 11/23+ minicomputer using 
FPF 11" took 2 seconds-at 5 times 
the price! 
Built-in routines. Full programmability. 
Straightforward, pre-programmed com- 
mands, such as XY.DATA.PLOT, FFT, and 
A/D.IN, put you in total control right 
away. Commands can be used interac- 
tively,or combined and modified as 
needed-from simple macros to fully 
customized programs. And nil mm- 
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mands co-reside in memory-no disk 
shuffling. 

ASYST is four separate, 
fully-integrated modules: 
Module 1: SystemIGraphicslStatistics 
establishes the environment. It provides 
basic mathematics operators, descriptive 
statistics, array manipulation and control, 
automatic plotting and color graphics 
support (including IBM standard/ 
enhanced and Hercules boards), a text 
editor, file I/O, and a built-in program- 
ming language. 
Module 2: Analysis reduces and 
analyzes data. Includes eigenvalues, 
eigenvectors, polynomials, ANOVA, 
axonometric and contour plotting, least 
squares approximations, curve fitting, 
convolutions, integration, differentiation, 
smoothing, and fast Fourier transform. 

Module 3: Data Acquisition allows 
communication with lab equipment and 
analog signal sources. Includes A/D 
and D/A conversions, digital I/O, timing, 
and triggering. Supports standard inter- 
face boards including IBM DACA. 

Circle No. 60 on Readers' Senrice Card 

Module 4: GPIBIIEEE-488 allows 
additional interfacing to some 10,000 
instruments through a variety of plug-in 
cards. 
Purchase Module 1 alone-or with 

any combination of the other modules- 
to tailor the system to your specific 
applications. 
Try ASYST for 30 days. For details, call 
(800) 348-0033; in NY, (212) 702-3241. 

J 41'lc-- 
MACMILLAN SOk I WARE CO. 

An Affiliate of Mocmillan Publishing Company 
866 Third Avenue, New York, NY 10022 



ISSN 0036-8075 

13 September 1985 
Volume 229, No. 4718 SCIENCE 

This Week in Science . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1021 

LETTERS Fusion Program: M .  Lloyd; Medicinal Plants: J .  A.  Duke; M .  F .  Balandrin and 
J .  A.  Klocke; U.S. Oil Consumption: C .  Komanoff . . . . . . . . . . . . . . . . . . . . . . . .  1036 

EDITORIAL Corporate Classrooms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1043 

ARTICLES Research with High-Power Short-Wavelength Lasers: J. ". Holzrichter, 
E.  M .  Campbell, J .  D.  Lindl, E.  S torm. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1045 

Defining Lipid Transport Pathways in Animal Cells: R.  E. 'agano and 
R.  G .  Sleight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1051 

. . . . . . . . . . . . . . . . .  The Generative Grammar of the Immune System: N. K .  Jer. .. 1057 

Oligomerization of Intervening Sequence RNA Molecules in 1 ;: Absence of 
Proteins: A. J. Zaug and T .  R .  Cech . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1060 

NEWS AND COMMENT "Right-to-Life" Scores New Victory at AID. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1065 
Contraception Research Lagging. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1066 

Weapons Labs Influence Test Ban Debate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1067 
White House Remarks Worry Nuclear Weapons Designers . . . . . . . . . . . . . . . . .  1068 

Briejing: NRC Sees Uncertainties in Reactor Accident Studies; EPA Finds Acid 
Lakes from Maine to Florida; Scientists Seeking "Spy Dust" in Moscow; 
Guilty Plea Puts Oraflex Case to Rest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1070 

RESEARCH NEWS Hawaiian Drosophila: Young Islands, Old Flies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1072 

Reverse Transcriptase in Introns. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1073 

A Spatially Resolved Surface Spectroscopy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1074 

BOARD OF DIRECTOR8 D&"RZ~R&ImUVI GERARD PlEL LAWRENCE BOGORAD ROeERT McC. ADAMS MILDRED DRESSELHAUS 
Pmbdml Pfe~Uent-EW ROBERT W. BERLINER DONALD N. UNQENBERG 

DIVISIONS 

MATHEMATICS (A) 

=A% 
PHYSICS (8) 

0. Simmons 
M. S l W r  w CHEMISTRY (C) 

Rulum Roy 
&M'W M. SlWWW 

ASTRONOMY (D) 
DmmMoniron 
JOhn E. buslad 

P~YCHOLOQY (J) SOCIAL, ECONOMIC. AND PoLlncAL SCIENCES (K) HISTORY AND PHI LO SOP^ OF SCIENCE (L) ENQINEERING (M) 
John I. lnmy Davld Mechanic Edward Grant bbn W e e  
WUYMl N. Dambef Devid L. Sib ArthurLlWIlwg W. I?.dwerd  ear 
EDUCATION 0) 
J o k n F . 4  

D E ~ S T R V  (R) PMRMACEUTICAL SCIENCES (s) IN FOR MA^ ~OMPU~NG.  AND ~~MMUNICATION m 
C)orbon H. RoMbtd Edwerd G. R@pk UamB.& 

Jweph D. NOW Harold M. Fullmer w a n n  HO(MU Ell# R. S l e ~ d  

ARCTIC DIV#UO)( CAMMLANolvWON PICYK: DlVWON 



POR 

BOOK REVIEWS Revolution in Science, reviewed by C. C. Gillispie; Developmental Biology, 
V .  D. Vacquier; Functional Vertebrate Morphology, R .  J.  Raikow; 
Cooperativity Theory in Biochemistry, M. T. Record, Jr.; Books Received. . .  1077 

REPORTS Seismic-Reflection Signature of Cretaceous Continental Breakup on the Wilkes 
. . . . . .  Land Margin, Antarctica: S.  L .  Eittreim, M. A. Hampton, J. R .  Childs 

Episodic Rifting of Phanerozoic Rocks in the Victoria Land Basin, Western Ross 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Sea, Antarctica: A .  K. Cooper and F. J.  Davey 

Attractive Forces Between Uncharged Hydrophobic Surfaces: Direct 
Measurements in Aqueous Solution: R.  M. Pashley, P. M. McGuiggan, 
B.  W.Ninham,D.F.Evans  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Antigenic Variation and Resistance to Neutralization in Poliovirus Type 1: . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  D. C. Diamond et al. .. 
Expression in Brain of a Messenger RNA Encoding a Novel Neuropeptide 

. . . . . . .  Homologous to Calcitonin Gene-Related Peptide: S. G. Amara et al. 

Immunohistochemical Localization in the Rat Brain of the Precursor for 
. . .  Thyrotropin-Releasing Hormone: I .  M. D. Jackson, P.  Wu, R .  M. Lechan 

Enhanced Metabolism of Leishmania donovani Amastigotes at Acid pH: An 
Adaptation for Intracellular Growth: A.  J. Mukkada, J. C.  Meade, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T. A.  Glaser, P. F. Bonventre 

Contribution of Promoter to Tissue-Specific Expression of the Mouse 
Immunoglobulin Kappa Gene: T. V .  Gopal, T. Shimada, A .  W .  Baur, 
A .  W .  Nienhuis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mutation to Herbicide Resistance Maps Within the psbA Gene of Anacystis 
nidulans R2: S .  S .  Golden and R. Haselkorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Responsiveness and Receptive Field Size of Carp Horizontal Cells Are Reduced 
. . . . .  by Prolonged Darkness and Dopamine: S .  C. Mange1 and J.  E. Dowling 

Technical Comments: Crystallographic Structure of the Octamer Histone Core of 
the Nucleosome: A.  Klug, J. T. Finch, T. J. Richmond; E. N .  Moudrianakis, 
W .  E. Love, B.  C. Wang, N .  G. Xuong, R .  W .  Burlingame; E. C. Uberbacher 
and G.  J .  Bunick; E. N .  Moudrianakis, W .  E. Love, R.  W .  Burlingame . . . . . .  

PRODUCTS AND Scanning Electron Microscope; Monoclonal Antibodies for Study of Immune 
MATERIALS System; Supercomputer; Electrophoresis Cells; Pixel-for-Pixel Screen Image 

Plots: Literature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 14 

DOROW NEWN SHEILA E. WlDNALL WIUIAMT.OOUHN WILLIAM D. CAREY 
Jam E. B A W R  UNDA I. WILSON T n u u m  ~ O I l c s r  

)IEDKIAL SCIENCES (N) AQRDULTURE (0) 
Alhd P. FwlnlM 0. Cnroh 
Jonthn E. Rhod8 % J. McCnckm 

INDUSTRIAL SCIENCE (P) 
Rokr(H. P y  
AobwlLStwn 

AfMOSPHERIC AN0 !-NORCWHERIC (W) QfiW&& 
F. Kwwh Hem 
B w n l c s ~  Rodny W. Nkhoh 

COVER 

(Top, left) A 10-terawatt, 1.05-micro- 
meter infrared laser beam from the 
Novette laser (red is false color from a 
black-and-white negative). (Bottom, 
right) A 6-terawatt, 0.53-micrometer 
beam converted from the Novette laser 
beam by a "mosaic" array of potassi- 
um dihydrogen phosphate harmonic 
crystals (green is false color from a 
black-and-white negative). See page 
1045. [R. Speck and K. Mans, Law- 
rence Livermore National Laboratory, 
Livermore, California 945501 
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This Week in Science- 

Improved lasers 
The high-power lasers of the 1960's made it possible to 
heat matter to temperatures characteristic of the cores 
of stars, but the early experiments were conducted with 
wavelengths too long and targets too small to reveal 
much about the behavior of matter at such tempera- 
tures. The Novette laser operates at wavelengths that 
are short enough and can be focused on targets that are 
large enough so that Holzrichter et a/. have overcome 
some of the limitations of those early experiments (page 
1045). Plasma instabilities that interfere with efficient 
energy transfer between the laser light and the target 
were damped, thereby clearing the way for successful 
fusion experiments with high-density thermonuclear 
fuel. Stimulated soft x-ray emission, a long-sought goal 
of laser technology, was also achieved. With the Nova 
laser, five times as powerful as Novette, knowledge of 
the physics of high-energy matter should continue to 
expand. 

Continental breakup 
The record of the breakup of the ancient landmass of 
Gondwana and separation of the Antarctic and Austra- 
lian continents is preserved at the margin of east 
Antarctica (page 1082). Eittreim et a/. studied that 
record by seismic reflection and refraction, gravity, and 
magnetics. The MohoroviCic discontinuity, the boundary 
between crust and mantle, can be followed across the 
structural boundary between continent and ocean and 
shows that the continental crust thinned from a normal 
thickness of 35 kilometers to as little as 2.5 km before 
sea floor spreading began. A prominent seismic reflec- 
tor may be a flood basalt poured out before the sea floor 
separated; it was then covered with sediments that were 
deposited rapidly. Distinct unconformities in the sedi- 
mentary section mark the beginning of rifting and the 
initiation of breakup. The east Antarctic margin, with thin 
sediment cover and few strong acoustic reflectors, is a 
good site for studying the structure of continental mar- 
gins and the early history of continental breakup. 

Long-range hydrophobic force 
When long double-chained acetate surfactants are dis- 
solved in water and are adsorbed onto sheets of mica, 
an electrically neutral hydrophobic surface is formed 
(page 1088). Pashley et a/. measured the hydrophobic 
force between pairs of such surfaces and found it to be 
10 to 100 times as strong as expected from van der 
Waals theory. The force, which acts over a distance of 
several nanometers, is caused by the long-range influ- 
ence of the hydrophobic surface on the structure of 
water. Such forces are important in biology as well as in 
such processes as mineral flotation, coagulation, and 
the action of detergents. 
13 SEPTEMBER 1985 

Precursor of TRH 
Thyrotropin-releasing hormone (TRH) is a neuropeptide 
that, in mammalian brain, regulates the release of 
thyrotropin from the anterior pituitary. It is a product of 
cleavage of a precursor protein analogous to one de- 
scribed in frog skin (page 1097). Jackson et al. used an 
antiserum to a synthetic peptide to show the presence of 
the precursor to TRH in neuronal cell bodies in the 
hypothalamus and medulla of the rat brain. The precur- 
sor was not present in axons, having apparently already 
been converted to the biologically active TRH before 
leaving the cell body. Early reports had suggested that 
TRH was synthesized enzymatically, by a process simi- 
lar to that used in the synthesis of glutathione or the 
small neural peptide carnosine. Knowledge of its origin 
as a product of a precursor may help clarify the bio- 
chemistry of this important hormone. 

Parasites defeat controls 
Leishmaniasis is a parasitic disease of humans caused 
by infection with a protozoan carried by various species 
of sand flies. The host cells for these parasites are 
macrophages, the very cells normally involved in de- 
fense mechanisms (p. 1099). Mukkada et al. found an 
adaptation of Leishmania donovani parasite forms that 
allows physiological activities to be carried out in the 
very acidic environment of the infected macrophage. 
Respiration, incorporation of precursors into macromol- 
ecules, and catabolism of glucose were all determined 
to have their highest rates at a pH of 4 to 5.5, in the 
same range as that in the interior of macrophages. Thus 
the parasitic forms are adapted to live and multiply in the 
cells that are supposed to kill them. 

Adaptation to the dark 
In the retina of the fish, horizontal cells of the outer 
plexiform layer modify the responses to light of other 
cells in the retina, including the ganglion cells that send 
signals to the brain by way of the optic nerve (page 
11 07). Mangel and Dowling found that, after a long time 
in the dark, the horizontal cells of the carp retina showed 
alterations in responsiveness to spots of light so that 
their antagonistic effect on the ganglion cells was re- 
duced. This change in the organization of the retina was 
not related to the much faster normal switch, under 
conditions of reduced illumination, from cone to rod 
vision. Dopamine applied to the retina has the same 
effect as prolonged darkness. A possible source of 
endogenous dopamine is the interplexiform cell, which 
contains dopamine and may release it in the dark. 
Mammalian retinas have few interplexiform cells but 
have other types, such as amacrine cells, that contain 
dopamine. The interaction of retinal cells may adjust the 
sensitivity of the eye to very small amounts of light. 



The new 

A revolutionary breakthrough in 
animal housing. 

A simple and versatile animal housing system 
that offers greater microbiological control than 
complex barrier rooms.. . but without the incon- 
venience and inefticiency that barrier rooms 
impose by limiting the movement of people 
and animals. 

The Principle 

In effect, the MICRO-ISOLATOR System involves the 
use of durable filter-topped cages that function as 
"giant Petri dishes," which are only opened within a 
Class 100 workbench by personnel who observe 
aseptic technique at all timesf There are many benefits 
to this unique miniaturization strategy. For example, ani- 
mals from multiple sources with different microbiologi- 
cal profiles have been housed in the same room without 
cross contamination. Likewise, investigators can 
experimentally infect animals in different MICRO- 
ISOLATORS within the same room without interfering 
with one another's research.. . and all of this can be 
accomplished without the inconvenience of requiring 
personnel to shower into or out of the room. Also, since 

all manipulations are conducted in a Class 100 work- 
bench, individuals allergic to animals are protected 
from dander and therefore are able to work in comfort. 

The complete MICRO-ISOLATOR System consists 
of the individual MICRO-ISOLATOR housing units, the 
STAYCLEAN" Laminar Flow Workbench, and the 
service cart. 

The MICRO-ISOLATOR Units 

This system consists of an autoclavable plastic cage 
and plastic filter frame with a static filter (now designed 
for rapid replacement of the filter material), plus the 
usual cage accessories. The plastic filter frame over- 
laps the bottom portion of the cage and effectively 
forms a giant Petri dish-like structure. Result: there is an 
effective protection against microbial contamination 
while still allowing for substantial gaseous interchange. 
The MICRO-ISOLATOR is, in other words, a protected 
microenvironment within any insect-controlled 
macroenvironment. 

MICRO-ISOLATOR units, fabricated of autoclavable 
plastic material, are now available for mice, rats, 
hamsters, and guinea pigs. 



W~wver a MICRO-ISOLATOR unit is being servlca 
( t M  @+, ~$m animals or the contents of the unit'@&:. 
beingm@n@uEated), these activities must take place'- 
wit hi w@C2~m K?$l environment. The STAYCLEAN 
Lam~mrR&w Workbench is a specialized unit devc 
oped for such cage and animal manipulation. It has 
been desgned to achieve two goals: (1) to prevent 
ambient contagion from entering the workbench and 
any of tbt2omponentq and (2) to limit the escape of 
animal dander and other particulate matter from the 
work area. 
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JANUARY 30 - 3 1 , 1 9 8 6  

BALTIMORE CONVENTION CENTER, BALTIMORE, MARYLAND 

A one and one half day congress following: 
THE SIXTH ANNUAL CONGRESS FOR RECOMBINANT DNA RESEARCH 

THE FIFTH ANNUAL CONGRESS FOR HYBRIDOMA RESEARCH 

ORGANIZED BY SCHERAGO ASSOCIATES, INC. 
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the time of the meeting; however, only those accepted by Oct. 15 will be published in the program. Contact 
Edward Ruffing, Scherago Associates, Inc. (212) 730-1050. 

Registration Fee: $300,00 s-9- I 3 

Attendance will be limited, Make checks payable to: Scherago Associates, Inc., Automation, Scale-Up 
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Please send Registration Application. 
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Return to: 
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Breaking of Bodies and Minds 
Torture, Psychiatric Abuse, and the Health Professions 

A documentation of systematic use and effects of physical and 
mental torture throughout the world 

This eye-opening book brings together 
for the first time writings on the role of 
medical personnel in cases of torture 
and psychiatric abuse. Through anal- 
yses and case histories, psychiatrists 
and other health care professionals, 
political scientists, ethicists, and other 
writers discuss the systematic use and 
effects of physical and mental torture 
in the Soviet Union, Latin America, 
and other parts of the world. 

Edited by Eric Stover The book also details the complicity of 
and Elena 0. Nightingale an alarming number of medical per- 

With a Foreword by sonnel in torture and psychiatric 
David A. Hamburg abuse and examines the ways in which 

governments use a medical rationale 
to seek legitimacy for human destruc- 

I tion. Finally, it describes efforts by 
medical and other associations both to 

Contents 
Part I Torture 

Torture and the Ethics of Medicine 
Albert R. Jonsen and Leonard Sagan 

Victims of Torture: 
Two Testimonies 

Compiled by Cornelius A. Kolff 
and Roscius N. Doan 

Physical and Psychiatric Effects 
of Torture: Two Medical Studies 

Federico Allodi, Glenn R. Randall, 
and others 

Torture on Trial: The Case of 
Joelito Filartiga and 
the Clinic of Hope 

Richard Pierre Claude 

Medical Action Against Torture 
Eric Stover and 
Michael Nelson 

Part I1 Psychiatric Abuse 

Psychiatrists and Dissenters 
in the Soviet Union 

Sidney ~ l ~ ~ h  and peter Reddaway 

A Question of Conscience 
The Cases of Alexei Nikitin 

and Anatolyi Koryagin 
Kevin Close 

Unwilling Patients 
Anatolyi Koryagin 

The Case of General Grigorenko: 
A Second Opinion 

Walter Reich 

The World of Soviet Psychiatry 
Walter Reich 

A Response to Psychiatric Abuse 
Paul Chodoff and Ellen Mercer 

Toward the Prevention of Torture 
and Psychiatric Abuse 

Elena 0. Nightingale and 
Eric Stover 

combat offensive practices and treat 
victims. 

he Breaking of  Bodies and 
Minds is important reading for 
anyone concerned with the T 

preservation of basic human rights. 

1985 352 pages 

Paperbound $11.95; AAAS members $9.50 
Hardcover $21.95; AAAS members $17.50 

Order from AAAS Marketing, Dept. ES. 1333 H 
Street, NW, 8th Floor, Washington, DC 20005. 

Please add $1.50 postage and handling per 
order. Allow 6 8  weeks for delivery. To charge 
your order to VISA or Mastercard, please call the 
Sales Department at (202) 326-6405. 



. ZESPONSE. INC. 
'Ninton Ave., Hay.-.--" 3 94545 



The Image of Qualityp 

PM-1OAD System. 
Multi-format 

This achievement is brilliantly demonstrated in the PM-IOAD 
Photomicrographic System. Incorporating a built-in micro- 
processor, the PM-IOAD offers a universal, fully integrated 
system with precise automatic exposure and corrections for 
reciprocity, film and specimen characteristics and color 
temperature. The PM-IOADSPoffers even more: 1% spot 
or 30% integrated light measurement. And both provide a 
time lapse capability for 35mm and 16mm cine. 

automatic exposure 
photomicrography. 

We'd like to demonstrate this unique system on your 
microscopes. Or ours. Contact Olympus Corporation, 
Precision Instrument Division, 4 Nevada Drive, Lake Success, 
NY 11042-1179. Or phone: East-(609) 482-1010; West- 
(415) 342-3384; Midwest-(913) 648-8323. In Canada: 
W. Carsen Co., Ltd., Ontario 

The quality of any microscope system relies on the inter- 
relationship of optical performance, computer intelligence and 
mechanical capability. For more than six decades, Olympus has 
dedicated itself to development of a unique fusion of these 
distinct disciplines. That is the Olympus advantage! 

For l i t e r a t u r e  c i r l c e  reader service number 24 
For a demonstration c i r c l e  reader service number 25 SCIENCE. VOL. 229 



Find the substance, search the literature 
Quickly, completely in CAS ONLINE! 

In CAS ONLINE'S Registry File, identify 
the substance. Search by structure, substructure, 
or terms such as molecular formulas and name 
fragments. Frame Markush queries, employ new 
structure-building shortcuts. The Registry File 
gives you access to complete information on over 
7 million substances, including CAS Registry 
Numbers, structure diagrams, and the most recent 
CA references. 

In CAS ONLINE'S CA File, search the lit- 
erature back to 1967. Search with a wide variety of 
bibliographic and indexing terms. Or "crossover" 

the Registry Numbers retrieved from your Regis- 
try File search and combine them with subject 
terms. The CA File has information on 6.6 million 
CA references and complete abstract text back to 
mid-1975 for you to view online or have printed 
offline. 

Automatic SDI. CAS ONLINE provides 
biweekly current-awareness updates of your 
search profile. We can give you just what you 
need, including abstracts! 

For more information on CAS ONLINE, 
fill in the coupon below. 

T"----------------------------------------------- 
I Yes, I'd like more information about CAS ONLINE. 
I 
! Name 

CAS ONLINE" 
i 

I Job title Phone 
I 

Available on STN InternationalB 
I 

I Organization 
The Scientific & Technical Information Network I 

I Address 
I 
i 
I 

I Return to: 
I Chemical Abstracts Service 

Marketing Dept. 31485 
I P. 0. Box 3012 

CAS is a division of the American Chemical Society ! Columbus. OH 43210 
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Everything you ever wanted to know 
about TEKMAR and their diverse pro- 
duct line is contained in this compact 
64 page catalog. 

Write us, we'll send one to you.. .call 
us toll free, we'll get it right out. You will 
be amazed at the diversity of our unique 
product line offerings. 

Call Toll Free 800-543-4461 
In Ohio, Canada call collect 513-761-0633 
Telex No. 21-4221 

Tekmar Company 1 KO. Box 371856 / Cincinnati. Ohio 45222-1856 

Cirde No. 263 on Readers' Service Card 

I The Burrell Shaker du~ l i -  
cates a hand mlxlng 
swirl for as long 
as necessary, 
at the speed and 
anqle you select. 
swirling is consistent 
at evefy speed to en- 
sure all mixing operations 
can be accurately repeated. 
With the Burrell Build-UpR System, capacity can 
be increased with longer side-arms and platform 
clamps for various containers. Erlenmeyer and 
250 ml flasks or separatory funnels up to 2,000 
ml can be easily attached. 
Call, write. or use Reader Inquiry Card to obtain more ~nformation. 

BURRELL CORPORATION 
2223 Fifth Avenue, Pittsburgh, PA 1521 9 
Telephone: (41 2) 471 -2527 

I Circle No. 196 on Readers' Sewice Card 

I 

T IWY & ACCURATE 

1-710 con 
rton on orobe wlrn a 

tbina- 
f .L - 

Ikrrth of j cm, 0.0. of 2.5 
m m  Fast response time 
(5-15 sec.] and depth 
immersion (1.5-2 
excellent choice 
small volumes ant 

(6031 

- 
ROELECTRODES 

mml: 
! lor 
I gels. 

P.O.Box 365. Oak Hill Park. Londonderry. N.H. I 
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Only HP UVIVIS 

ms oan be used as LC detectors. 
the HP 8451A can also be used 

spectrophotometers 
give you a-choice of wabs 

to easily do the once-impossible. 
The high speed and multi-compo- 
nent capability of Hewlett-Packard's beam diode array spectrophoto- 
diode array spectrophotometers meter that will satisfy your most 
remain unchallenged. No other rigorous research requirements. 
W/VIS has the wavelength repro- The HP 8451A is an extremely co 
ducibility, diode array detector, effective single beam system de- 
and maximum likelihood statistics si 
to provide a comparable level of d 
precision and accuracy. No other f 
approach allows you the flexi- 
bility of real-time multicom 
analysis. And, only HP offers 
this sophisticated technology 
two versions, one just right fo 

HEWLETT 
AGO4406 



Completely integ 

Using GFCas the first step 
permits the use of a wide mnge 
of conditions without interfer 
ing with the sepamtion. It is 
therefore possible to find con- 
ditions that promote the dis- 
sociation of aggregates as well 
as minimizeproteolysis. 

The multi-step procedure 
successfully demonstrates the 
ability to retain the key ele- 
ments of high speed and high 
resolution, at  every stage of 
the purification process. 

GFC A 
Column: GlasPac TSK 3000SW 
Sample: whole human serum 3 I \ 
~ u f f e c  0, lM Ammonium acetate, 

pH 7 8  
Flow rate: 0,05 mllmin I 

> 

Retention time 2 3 4 5 hours - 
New ULTROCHROM GTi now enables the bio- 
chemist to integrate the complete purification 
scheme on just one system. By exploiting the 
best chromatography for any particular problem, 
you'll get rapid analysis of sample complexity, 
progressive multi-step purification and success- 
ful isolation of other significant components. 

A new bioseparation system 
for both FPLC and HPLC 

The ULTROCHROM GTi system is the break- 
through every biochemist has been waiting for. It 
combines the best of FPLC and HPLC, yet retains 
the simplicity and flexibility of soft gel methods. 

The full range of separation modes lets you 
use it regularly for GFC, IEC and Hydrophobic 
Interaction Chromatography (HIC). You'll even 
use it for mainstream reversed phase chromato- 
graphy, including microbore and fast LC. 

Hi h biological activity, very fine 'i reso ution and fast chromatography 
The completely inert fluidics include a true HPLC 
pump that eliminates stainless steel at  every liq- 
uid interface. From pump heads to fraction col- 
lector, titanium and inert polymers provide a 
unique flow line that guarantees the complete 
integrity of your sample. 

You'll separate, purify, quantitate an recover 
biologically active proteins, peptides, nucleic 
acids and even carbohydrates. You1 get faster 
separation, higher resolution and dramatically 
increased biological activity (our results range 
from 91 % to 99 %). 

Unlimited potential 
Giving you more runs per day, the GTi biosepara- 
tion system provides you with a future of unli- 
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rated purification 
1ROM GTi 

mited potential. Easy to use, highly productive new brochure is an absolute must for every bio- 
and totally reliable, you'll get results faster than chemist.We'll be glad to send you your own perso- 
ever, better than ever. With more chromatogra- nal copy. We'll also be happy to 
phy, simpler procedures and refined programs, show you how GTi can solve your 
your research is automatically poised for the purification problems faster and 
giant leap you've always wanted. better than any other separation 

system available. 
A must for every biochemist Get in touch with LKB. You'll 

Containing over 40 different applications, our be glad you did. 

- - -  . -  

LKB-Produkter AB, Box 305, S-16126 Bromma, Sweden. %1. +46(8)98 00 40, telex 10492 
Antwerp (03) 218 93 35. Athens-Middle East +30 (1) 894 73 96. Copenhagen (01) 29 50 44 . Hongkong (852) 5-555555 
London (01) 657 88 22. Lucerne (041) 57 44 57. Madras (044) 45 28 74. M o s m  (095) 2569002. Munich (089) 85 830 

Paris (06) 9286507. Rome (06) 39 90 33. Stockholm (08) 98 00 40. Tokyo (03) 293-5141 . Turku (021) 678 111 
Vienna +43 (222) 92 16 07. Washington (301) 963 3200. Zoetermeer (079) 31 92 01 

Over 60 qualified representatives throughout the world. 
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ATTENT 
A 

We interrupt this ad 
4 

to announce a 
breakthrough in 
-..r~nmrnrnnr-%g~ 

And it's available now via our international 
teleprocessing network. OPENS UP NEW WAYS TO SOLVE 
This isn't just a better mousetrap. It's a PROBLEMS. Because you have so much 
total revolution in computing power. more calculating power, YOU Can not O ~ Y  

~ o t  only are we solving current research and a n  CUmnt problem faster, but 
you can 

design problem at amazing S@S, we're develop new algorithms 
the way scientists and engineers Totally new approaches to problems! 

think about solving problems. Here's why. 
LIGHTNING FAST JOB TURN- These are big claims. 'e- 

rne X-MP is 30 That's why we W& a cham to tell You 
more. We've got more data than we can 

faster on scalar jobs than the Gray I$, the cram into one ad. Such as the x - M ~ ~  
old efficiency champ. For vectorid J O ~ S ,  incredible veTSatzty. In man~sctufing oil Fe- it runs from 2 to 3 up to 10 times faster. and y earactions ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ i ~ ~ ~  $- 
Best of all, the SSD is 100 to 250 times 
faster than disks. The result? I/ 0 problems 

pha~maceuticals. Nuclear power. And 

become a thing of the past. And CPU time ~~&~itr",","~~~f~z,"s~~~ d 
will almost equal turnaround time. , 

and our engineering and scientific software 
Recently, one group of researchers took 0 4  Gbrq.  
3.6 hours to solve a seismic, 3-D migation 
problem that would have taken 23.8 hours! To get the whole stow, call ~ o b  ~icholson 
And for the structural analysis of an off- today at (206) 763-5097. Or write B ~ i n g  
shore platform, the X-MP turned a 28-hour Computer S e d a s ,  P.0. Box 24346, M/S 

' 
CYBER 760 job into a 26-minute snap. 7A-33, Seattle, WA 98124. 



THE FIFTH ANNUAL CONGRESS FOR 

HYBRIDOMA RESEARCH 
JANUARY 2 6  - 2 9 , 1 9 8 6  

BALTIMORE CONVENTION CENTER, BALTIMORE, MARYLAND 
Co-Chairmen 

Zenon Stepewskl Hilary Koprowski Joseph Davie 
The Wlstar lnst~tute The Wlstar lnst~tute Washington University 
Philadelphia PA Philadelphia PA St LOUIS MO 

The Annual Congress for Hybrldoma Research now In ~ts flfth year is recognized as the premler symposium on the 
subject and presents the important developments that impact on current and future work 

Keynote Speaker: Mark Davis Stanford University Stanford CA 

Title: T-cell Receptor Gene Structure and Function 

Workshop Topics & Chairmen: 
HUMAN REPERTOIRE and AUTOIMMUNE DISEASE 

A Notklns NIH Bethesda MD 
GENETIC PROBES 

J D Capra University of Texas Dallas TX 
MONOCLONAL ANTIBODIES in DISSECTING NORMAL and MALIGNANT STEM CELLS 

I Bernsteln Fred Hutchlnson Cancer Center Seattle WA 
ISOTYPE SWITCH VARIANTS IN ANALYSIS of ANTIBODY FUNCTION 

M Scharff Albert Elnsteln College of Medicine New York NY 
NEW TECHNOLOGIES 

G Rovera The Wistar Institute Philadelphia PA 

Poster Sessions: TECHNOLOGICAL ADVANCES IN HY BR IDOMA RESEARCH 

Participants are invited to submit abstracts for the poster sessions. These abstracts will be reviewed up until the time of the 
meeting; however, only those accepted by Nov. 15 will be published in the journal, Hybridoma. Contact Dr. Zenon Steplewski 
(2l5) 898-3924. 

Organized by Scherago Associates, Inc., in conjunction with 
Mary Ann Liebert, Inc. 

REGISTRATION FEES 
$400 On-slte registration - Includes a one year subscription or renewal to the journal Hybridoma 
$350 ADVANCE REGISTRATION - (Received by Nov 15) - Includes a one year subscription or renewal 

to the journal Hybrldoma 
$ 75 STUDENT REGISTRATION - Student status must be confirmed In wrltlng by department chalrman 
4-7 reglstrations recelved together from same organlzatlon $300 each Includes 4 journal subscrpt~ons only 
8-10 reglstrations recelved together from same organlzatlon $200 each Includes 4 journal subscript~ons only 

Larger group rates ava~lable upon request. 
Cancellat~ons must be recelved In wrltlng by December 19, 1985. 

................................................... 

Attendance wll be limited Make checks payable to Scherago Associates, Inc., DNAIHYBRIDOMA s9 13 

Please reserve space(s) Registration Fee of $ enclosed 
Please send abstract form 

Name 

Dept Organization 

Street 

City State ZIP 

Telephone ( ) 
Return to Hybridoma; c/o Scherago Associates, Inc. 

Dept S-9-13 1515 Broadway, New York, NY 10036 (212) 730-1050 
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The  Case of f f l  

Tax-Perplexe~~ 
Professor 

midnight strikes; ~iofessor Gregg 
G. Burnett is poring over a pile of 
papers. "Taxes, taxes, taxes," he 
groans, "Why do I have to pay all 
this nzoney in taxes? How does 
eueryoue else ntanage?And, 
put a little extra aside for re, 
tfzeztt?"Gregg sighs. 'Ytk all L 

still 
tire- 
2 

You 
your in( 

can also begin receiving 
:ome benefits a t  any age- 

again, without a federal ~ e n a l t v  
tax. An 
numbel 1s 
for you allu yuur- spuuse 

This flexibility plus TIAAs 
current effective annual interest 
rate of 11.75%* and CREF's 
broadly diversified common stock 
portfolio make SRAs more attrac- 
tive than many other tax-deferred 
accounts. And with assets of 
over $35 billion and 65 years 
of experience in retirement plan 
investing for people in educatior-, 
TIAA-CREF helps provide finan- 
cial security in these uncertain 
times. 

So if you feel overtaxed like 
our perplexed professor, investi- 
gate the advantages of Supple- 
mental Retirement Annuities. 
Simply mail the coupon to TIAA 
CREF (Eachers Insurance and 
Annuity Association-College 
Retirement Equities Fund). Or 
call toll-free 800-223-1200 (in 
N.Y., call collect r2121 490-9000) 
and ask 
Counse 

telia ble 
Ieferrec - - i 

'REE 'laking the sting out 01 taxes 
needn't be a mystery. There is a 
simple solution. Supplemental 
Retirement Annuities from 
TIAA-CREE Or, very simply, 
SRAs. The flexible tax-deferred 
annuity plan that can reduce your 
federal taxes and increase your 
personal retirement savings with- 
out shrinking your take-home pay. 

Under current law, contribu- 
tions to SRAs are convenien 
made through your institutic 
payroll system before that ml- ..-, 
shows up as  taxable income. So 
you don't pay taxes on it. Or on 
the interest and dividends it 
earns. You only pay ordinary 
income taxes when you rece 
your income benefits or with 
cash from your SRAs. 

Best of all, you don't hav 
wait until retirement to take 
money out. So if you want to 
part of your money before yo 
retire-to build or buy your r 
ment house or send your chi.,, ,.. 
to college, you can. Without 
ing any federal penalty tax. 

d you ca 
a of lifeti; 

n choosc 
we incon 
----.--- 

!'from i 
ne optioi 

3 

*Effective March 1,1985 t 3 
1986 for funds credited Jal 'a' .?.: 
later. This ~nteres t  rate is I 9 February 28,1986. A 1.5%experlae clldrre 1s *+ 
deducted from SRA premiums. .:r + 

TIAA-CREF products and service5 .A% 

available only to  staff members of coll hi 

universities, independent schools and cerraln $ other related educational organizatio 
7------ B 

hrough Feb 
nuary 1,191 
not guaranl 

-L 

ruary 28, 
35 or 
;eed after 

.- 

i are 
eges, , 

ns. 

--1 
I TIAA-CREF 

730 Third Avenue 
New York, NY 10C 
Ofices in Atlanta, Bost, 
Dallasand San Franci 

117 1 
on, I 
sco I 

' -Y 1 es! I'd like to  re( 
I and increase my re1 

ings. Please send n 
I brochure on solving tnls ana 
I othermys 
I future. 

juce my t 
~irement 
le your frl . . 

axes I 
sav- I 
ee I 

my financ ive 
 draw 

Jame 

Jame oflnst; 
e to 
! your 
.--- 

itution 

use 
U 
,etire- 
ldren 

: to speal 
lor. 

ndividua 'tate 
- - -. 
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PREPPIES 

Centrex" filters for batch filtrations SpartanTM filters for individual filtrations 

All you need for multiple and single HPLC sample preparations. 

Next time you have to filter a lot of small samples, 
see how much time, sample and money you can 
save with S&S Centrex filters. 

These revolutionary disposable devices -when 
used in a benchtop centrifuge-enable you to handle 
24 or more small-volume samples at one time, rang- 
ing from 20 pl to 5 ml. Not only will you cut your han- 
dling time in half, but you can look for recovery rates 
greater than 99%. 

Centrex filters are also far more convenient than 
most other systems. They come preassembled with 
your choice of a full selection of membrane filters for 
both aqueous and organic solutions, color-coded for 
easy identification. Plus, their all-new breakaway d e  
sign permits quick and easy retrieval of the filter itself 
for analysis, should you need it, using S&S's new 
" BreakawayuTM pliers. 

For individual samples, you'll never be better 
prepared than with S&S Spartan disposable syringe 
filters. First, they're available in a selection of diame 
ters and volume ranges. Second, all three types of 
Spartan filters are precision-engineered for high r e  
covery rates. They're designed for use with both 
aqueous and organic solvents. Plus, you have your 
choice of media-nylon-66 or PTFE-in nylon or poly- 
propylene housings, for a wide range of chemical 
compatibilities. 

- 

Send today or call the S&S Customer Services D e  
partment for complete product fact sheets and litera- 
ture. Also, be sure to ask how to get your free pair of 
"Breakaway" pliers with your next order of Centrex 
filters. Remember, S&S has the right filters for your 
HPLC application. 

Schleicher sr Schuell 
Schleicher & Schuell, Inc., Keene, N. H. 03431 800-2454024 603-352-381 0 Innovators in Separation Science 

I3 SEPTEMBER 1985 
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An electronics unit that took six years to complete will operate for 12 seconds when it plunges into the 
skies of Jupiter this decade. The device, called a pyro control unit, is a key element of the Galileo probe 
that will be launched in 1986. Armed with seven scientific instruments, the probe will penetrate the 
atmosphere of Jupiter and, in less than an hour, collect data that will feed scientific thought on 
planetary evolution for years to come. Tiny explosive bolts in the pyro control unit will fire at three 
intervals to deploy a small parachute, blow away the probe's aft heat shield (in turn triggering the 
opening of the probe's main chute), and extend the forward heat shield. The unit also will turn on an 
instrument for measuring the size and distribution of cloud particles. The circuitry of the unit has been 
built to withstand forces 10 times the pressure and 350 times the gravitational pull of Earth. Hughes 
Aircraft Company built the Galileo probe under contract to NASA. 

Efficient ways to assemble and test the Amraam missile have arisen from having manufacturing test 
engineers work closely with design engineers ever since the early stages of the missile development. 
The two groups teamed to develop common test specifications, test equipment, and testing techniques. 
Their efforts are expected to drastically reduce test correlation problems and to allow the missile to be 
produced immediately at a high rate. Hughes designed and developed the advanced medium-range 
air-to-air missile for the U. S. Air Force and Navy. It is in full-scale engineering development. 

A state-of-the-art cable TV system will soon be carrying programs to customers in Milwaukee. 'The 
system, ordered by Warner Amex Cable Communications, Inc. (WAVE Cable), will help cut operating 
costs and improve the quality of service. It calls for a Hughes AML multichannel local signal 
distribution system, including AML-STX-141 high-power transmitters, plus receive site and upstream 
equipment. The system initially will provide TV programming to three hub sites, where microwave 
signals will be downconverted to VHE It will incorporate long-life klystrons, automatic receiver 
redundancy, 450-MHz receivers with low-noise amplifiers, solid-state upstream transmitters, and a 
microwave line extender. At least one channel will use Hughes FM microwave equipment. The 
company also has AML systems in Dallas, Cincinnati, Houston, and Medford, Massachusetts. 

A new generation of powerful, ultrafast semiconductor microchips can soon be produced at rates 
required for commercial manufacturing, using the world's most sophisticated electron beam 
lithography system. The system is capable of writing circuit with features as small as 0.5 
micrometers - about 11200th the diameter of a human hair. It was accepted recently by the U.S. 
Department of Defense for its VHSIC (very high speed integrated circuit) program. The acceptance 
culminates four years of development by Hughes Research Laboratories and Perkin Elmer Corporation 
leading to the direct-write system. 

Hughes needs engineers, scientists, and programmers to forge new frontiers in aerospace radars, 
weapon control systems and avionics, airborne displays, aerovehicle data links, and airborne 
countermeasures. Current openings are for people experienced in design, development, test and 
manufacture for systems engineering, projectlprogram management, design of circuits and 
mechanisms, and bringing these to reality through the application of advanced manufacturing 
techniques. Send your resume to Hughes Radar Systems Group, Engineering Employment, Dept. S3, 
F? 0. Box 92426, Los Angeles, CA 90009. Equal opportunity employer. U. S. citizenship required. 

For more information write to: PO. Box45068, Dept. 73-10, Los Angeles, CA90045-0068 



State of the art. 
In biochemicals 
and immuno- 
chemicals it's 
coming up with 
,the very best 
solutions the 
most advanced 
technoloav can 

produce. A yen to do thingsbetter 
than they have ever been done 
before. The kind of dedication 
that gives results above and 
beyond the expected. 

For CALBIOCHEMm people, 
state of the art has become a 
state of mind. 

It started in 7952 when 
CALBIOCHEMa researchers 
pushed technology until new 
biochemicals never before 

available, to the research 
community were ready to go to 
work in the world's laboratories. 

Today CALBIOCHEMB bio- 
chemicals and immunochemicals 
are brought to you by Behring 
Diagnostics. Our research is part 
of the massive world-wide effort 
of the Hoechst Corporation. The 
reputation for quality is invested 
in over 2000 products with the 
CALBIOCHEM@ label. Our 
people carry on the tradition with 
better biochemical and immuno- 
chemical products for more 
productive research. 

Case in point: CALBlOCHEM@ 
lonomycin ionophore, three of 
our coagulation inhibitor peptide- 
chlormethyl ketones, Biotin X-NHS 
protein cross-linking reagent, 

ZwittergenP detergents, 
Pronase? Pansorbin@-the list 
aoes on and on-all are wowerful 
research tools that are uriique to 
CALBIOCHEM? 

Many CALBIOCHEM" lines 
are the most comprehensive 
available: our human plasma 
proteins, complement compo- 
nents, coagulation inhibitors 
and immunoassay components 
provide the widest choice for 
specific needs. 

When your research takes you 
to the edge of contemporary 
technolo y, depend on 
CALB~O~HEM' brand biochem- 
icals and immunochemicals to 
help you cross over. They're 
made by the people who make 
state of the art a state of mind. 

Behring Diagnostics 
Division of American Hoechst Corporation 
10933 NorthTomy Pines Road* La Jolla,CA92037 
(619) 450-9600; (800) 854-9256 
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Perfectly simple ... simply perfect 

1 he new Nikon TMS inverted 
microscope perfectly combines 
simplicity of operation with 
Nikon's high performance 
standards. It utilizes Nikon CF 
optics, famous for crisp, clear 
images. Precorrected phase 
objectives eliminate distortion 
caused by plastic vessels. The 
3-place nosepiece accepts 
brightfield and phase contrast 
parfocal objectives from 4X 
to 40X. 

All optics are quick- 
change, and the condenser i s  
easily removed for scanning 
rollerbottles. The large stage is 
fixed for stability and easy micro- 
manipulation. The 2 0  watt halo- 
gen illumination is pre-centered 
with built-in filter holders. 

3 
The Nikon TMS is  the 

perfect inverted microscope 
for routine laboratory work- 

suited for 
documentation; from 35mm to 
large format and Polaroid? for 
CCTV and cinemicrography. 
The Diaphot has complete 
capability in phase contrast, flu- 

, orescence and Nomarski DIC. 
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Corporate Classrooms 
Education and training within corporations of the United States is an 

important and growing industry.* It has been estimated that in 1981-82 
annual costs were around $60 billion. This was comparable to the total spent 
by all of the country's 4-year universities and colleges. The number of 
students trained was also nearly comparable. Educational programs are 
more abundant and more highly developed in the large technologically 
active companies than in small companies. 

A substantial fraction of the training is for engineers who need to keep 
abreast of rapidly changing technologies. But all components of the work 
force may be involved. There is compensatory education for disadvantaged 
employees and courses for those in management and sales. About 70 
percent of corporate education is in-house training, allowing businesses 
flexibility with respect to content, time, method of presentation, and making 
changes when desirable. Much of the training is decentralized-that is, it is 
conducted in the various departments and branches of the companies. 
However, about 400 business sites include a building or campus devoted to 
education. Western Electric's Corporate Education Center at Princeton has 
a 300-acre campus, private rooms, excellent cuisine, and lighted tennis 
courts. The equipment is technologically advanced and supports effective, 
intensive courses. The atmosphere at this and other corporate educational 
centers is intense but cooperative and collegial. Courses are usually short, 
schedules tight, and goals explicit. 

Teaching methods at companies are often similar to those at universities, 
but more effort is devoted to increasing instructional effectiveness. Comput- 
er-assisted instruction is used extensively and films and programmed 
materials are employed. Computer networks that link voice, graphics, text, 
and audio allow personalized classrooms. As might be expected, corpora- 
tions are devoting considerable efforts to improve their instructional meth- 
ods. Digital Equipment officials assert that they have made notable prog- 
ress. The company has a computer system called IVIS that analyzes how a 
particular student learns. The system provides text, voice, graphics, and 
audio elements and responds to student behavior. Digital says that IVIS- 
trained students learn up to 53 percent faster and with better retention than 
students taught by conventional methods. 

A potential market exists for university-created videotaped instructional 
material for corporations. A small fraction of this market is currently being 
served, and demand is expanding. This demand is being met in part by 28 
universities that belong to the Association for Media-Based Continuing 
Education for Engineers (AMCEE).? It rents or sells some 400 videotape 
courses on engineering and related subjects. The tapes were used at 1500 
sites last year. This academic year they will be shown at 2500 sites. 

A new organization, the National Technological University (NTU),$ will 
grant master's degrees. It plans to use television broadcasting in real time 
via satellite. Some 19 universities that have television and videotaping 
facilities are involved, and the best of the professors will be on the air. The 
latest catalog includes 246 courses. A student in NTU can major in 
computer engineering, computer science, electrical engineering, engineer- 
ing management, or manufacturing systems engineering. Students must be 
sponsored by their employers, who in turn support NTU. Companies 
involved include Eastman Kodak, General Electric, Hewlett-Packard, and 
IBM. Thus far, 40 companies participate and a goal is 150 or more. 

The new electronics technologies have created new opportunities in 
education. Many of the values and procedures of the universities have stood 
the test of time. But as corporate classrooms expand, it is clear that 
universities should be alert to developments elsewhere. 

-PHILIP H. ABELSON 

*N. P. Eurich and E. L. Boyer, Corporate Classrooms (Carnegie Corporation for the Advance- 
ment of Teaching, Princeton, N.J., 1985). IAMCEE, 225 North Avenue, Atlanta, Georgia 
30332. fNTU, P.O. Box 700, Fort Collins, Colo. 80522. 
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