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COVER Depiction of the effect of clouds on the radiative heating of the planet as
determined from the NASA Earth Radiation Budget Experiment. Regions where
clouds have a cooling effect are shown in green and blue (dark blue, strongest effect).
The cooling effect arises because the reflection of solar radiation by clouds exceeds
their greenhouse effect. In yellow regions the two effects nearly cancel; rust indicates
slight heating. Globally, the satellite data revealed that clouds have a large cooling
effect on the radiation budget of the planet. See page 57. [V. Ramanathan ef al.,
Department of Geophysical Sciences, University of Chicago, Chicago, IL 60637;
color images processed at NASA Langley Research Center, Hampton, VA 23665]
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Clouds and climate

ow do clouds affect the climate
H of the earth? Clouds play a

complex role: they reflect in-
coming solar radiation back into space;
they also absorb thermal radiation from
the carth, reducing the emission of this
energy into space. The balance struck
among opposing cloud effects varies
with a number of (sometimes poorly
understood) parameters, including hu-
midity, land versus ocean processes,
convection, cloud type (for example,
cumulus clouds generally reflect more
than they heat whereas cirrus clouds
heat more), and others. An experiment
that is addressing the relations of
clouds, radiation, and climate was be-
gun in 1984 (cover); three orbiting
satellites are collecting data on radiation
coming to and emitted from the earth.
Overall, the Earth Radiation Budget
Experiment (ERBE) has shown that
clouds tend to cool the earth. Rama-
nathan et al. discuss the ERBE experi-
ment and some of the data that have
been collected, the feedback relations
that link climate changes and cloud
effects, the implications of the data for
general circulation models, and the in-
sights that ERBE data will provide
about past and future earth climates and
climate changes (page 57). Kerr dis-
cusses this work in relation to the green-
house phenomenon (page 28).

Useful superconductors

F the new high temperature super-

conductors are to be of use for

anticipated applications, the com-
pounds must be available as small parti-
cles that will sinter well into densc
compact structurcs. Procedures and
conditions for synthesizing the requisite
small particles of the YBa,Cu3Og.
class of superconductors are described
by Horowitz et al. (page 66). The syn-
thesis was carried out at lower tempera-
tures than those that have been used in
previous syntheses (and that have rou-
tinely yielded only large particles). Sta-
ble intermediates that usually contami-
natc the end product did not form but
the desired precursors did. Chemical
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and physical analyses confirmed that
high transition temperature supercon-
ducting compounds (with an onset
temperature for superconductivity of
87 K) had successfully been produced.

Phylogenetic
relationships

OLECULAR studies help in the

shaping of phylogenetic trees

and can sometimes reveal un-
suspected relationships among orga-
nisms. A study of the so-called 16S-like
ribosomal RNA of Giardia lamblia, a
protozoan parasite that can infect hu-
mans drinking from contaminated lakes
and streams, indicates that, although
this organism is a eukaryote, its genetic
material is as old as and close in struc-
ture, size, and organization to that of
prokaryotes (page 75). The sequence of
the 16S-like ribosomal RNA was deter-
mined and compared with small sub-
units of RNA from a number of other
eukaryotes and prokaryotes. Giardia
lamblia has been placed in the earliest
diverging branch of eukaryotes, it
shares with certain prokaryotes a num-
ber of features besides those common
to the ribosomal RNA molecules, and
its evolutionary distance from certain
other cukaryotes, based on the RNA
sequence comparisons, appears to be
greater than its distance from some of
the prokaryotes. Sogin et al. suggest
that eukaryotes might better be classi-
fied as distinct lineages that diverged
within a single kingdom rather than as
members of the three classically defined
kingdoms of eukaryotes—the animals,
plants, and fungi.

Paviovian immune
response

flashing light and a humming
fan can be made to trigger cclls
of the immune system (mast
cells) to release a mediator (protease IT)
of allergic reactions. This pairing of
seemingly unrelated stimulus and re-
sponse was achieved in rats through
associated exposures of the animals to
the light and noise (the audiovisual cue)

and to egg albumin (an allergenic sub-
stance) (page 83). In response to albu-
min, antibodics of the immunoglobulin
E class (the class associated with allergic
reactions) were produced and media-
tors were released from mucosal mast
cells. After several training sessions, the
audiovisual cue could, alone, induce the
release of the mediator. This experimen-
tal demonstration that the immune
functioning of an animal can be suscep-
tible to Pavlovian conditioning may
have many natural correlates. Mac-
Queen et al. suggest a number of likely
examples, including allergic discases
such as rhinitis and asthma and intesti-
nal diseases of unknown etiologies such
as ulcerative colitis, Crohn’s disease,
and food sensitivities, all of which have
previously been suspected of involving
associated nervous system and immune
system effects.

Auxin and gravitropism

Q UXIN appears to mediate gravi-
ty’s signals in plants, causing
roots to grow downward and

plant stems and leaves to grow upward

(page 91). Molecules of RNA (called

small auxin up RNAs or SAURs) that

are known to be under the regulation of
the plant hormone auxin were mapped
inside soybean hypocotyls after the
seedlings had been reoriented with re-
spect to gravity. Vertical seedlings were
positioned horizontally; the lower side
grew more quickly than did the upper
side until the apex turned upward;
thereafter, the two sides grew upward at
the same rate. McClure and Guilfoyle
found that the SAURSs redistributed in
the scedling before there was physical
(visual) evidence of a response to gravi-
ty and that the fastest growth occurred
where the most SAURs had accumulat-
ed. The SAURs were concentrated in
the cortex and epidermal layers of the
hypocotyl. A similar redistribution of

SAURs is known to occur when exoge-

nous auxin is applied to a seedling.

Exactly how gravity induces its effects is

not known: it may require the redistri-

bution of endogenous auxin within
plant tissues or some other molecular or
biochemical events.
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1989 New Year’s Resolution: Go to Heaven

n making New Year’s resolutions it is imperative not to aim too low. For example, until

recently I thought that very few people got into heaven and that editors never made it.

A new survey, however, shows that 85 percent of Americans say there is a heaven and
66 percent expect to get there.

Those are staggering figures, as it is my impression that 36 percent of the population is
made up of salesmen who call you by your first name before you have even said one word of
greeting. Another group (23 percent) consists of the retroactive predictors—the guys who
now know that the stock market was bound to crash, that Bush was sure to be elected, and
that Japan was destined to corner the chips market. Then there is a group (22 percent) who
keep telling us that life was better in “every century but this and every country but our own.”
Because these individuals seem to have less chance of entering heaven than a camel squeezing
into a modern airplane seat, my own chances appear to have risen dramatically, and I have
decided to go for it.

As one step toward this goal, I have resolved, for 1989, to become humble. Being
humble is not easy for ordinary people, and it is extraordinarily difficult for editors.

One of the conspiracies against humility might be called “the heroism of the arbitrary
decision.” Sooner or later, anyone in authority is going to be called upon to make an
arbitrary decision because time runs out before the facts are in. The first such decision is
made with fear and trepidation and with effusive protestations that one hopes it will never
happen again. The second time one rationalizes that it is part of the job and that, in fact, a
great deal of time and effort were saved by not consulting too many other people. The third
time one notices a tendency to regard oneself as the hero cutting the Gordian knot with a
brilliance and integrity not given to ordinary mortals.

The second enemy of humility is known as “the euphoria of the adoring multitude.” All
who have favors to dispense attract a following who will sing solemn songs assuring them
that they are doing well. It is not only delightful to hear, but also the human brain is
designed to amplify such signals and to diminish or completely eliminate the objections of
“the lunatic fringe” who have the effrontery to suggest that one is doing poorly.

Finally, there is “the lure of evangelism,” that almost imperceptible shift from a person
who is puzzled by the cacaphony of facts, theories, and opinions in the modern world to one
who suddenly believes he or she has seen a clear light and is called to impress this new
wisdom on those still benighted. For editors this mission can lead to a little twisting of the
facts, all with the noblest of motives, to help the public to come to the “right” conclusion.

In thinking how to slay these terrifying dragons, the unlikely idea that the sword of
humility might be a powerful weapon emerged after all else had failed. To avoid the
“arbitrary decision,” a capable staff orchestrating a cadre of loyal reviewers should be ideal if
they are given the support and confidence they deserve. To resist the adoring multitude
syndrome, both encouragement and criticism are best observed with the smiling skepticism
of the distant observer. Cyrano de Bergerac commented that he rose to his best only when
surrounded by implacable hostility. The most outlandish criticism often contains a grain of
truth, and the songs of praise may be accepted if it is remembered in the deep recesses of the
heart that a successful path was often chosen by blind luck.

Finally and most important, a journal such as Science needs evangelism, but the goal
should be to present as close to the unvarnished truth as it is possible to achieve. As the
interface between science and society becomes more important and complex, there must be a
journal that is widely respected for presenting, with perception and candor, the developing
and changing data and theories of the controversial issues of the day. Evangelism for the
truth must be based on the humility that there is no omniscience at the frontier.

It is perhaps symbolic that as the size and competence of the Science staff grows, the type
in which the editor’s name is listed becomes appropriately smaller, and it would be
microscopic indeed if the army of anonymous helpers were added to the printed list. An
editor must edit gently but carry a big red pencil. This new modesty will astonish my friends,
bewilder my critics, and have a salutary effect on Science, as I wend my way to heaven. That is
why I resolve to be humble in 1989.—DaNIEL E. KOSHLAND, JRr.
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The Viscous Criterion




The Viscous Criterion

Thoracic Model

B e ———
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FIGURE 2: Lateral view of a viscoelastic model
of the human chest. Dashpot elements (a) and
spring elements (b) represent thoracic compliance.
Compression (C) is expressed as a percentage of
original chest depth (D).

FIGURE 1: A) Plot of viscous response, VC(t),

pression (red). V(t)=rate of chest deflection (blue).
[VClynay defines the Viscous Criterion.

B) Range of validity for Viscous Criterion
(yellow).

during impact (black). C(t)=normalized com-

Designing an automobile to
reduce the risk of injury to its

occupants in a collision demands an
ability to correlate the forces gen-
erated by the crash with the bio-
logical effects experienced by the
people involved.

Military rocket sled experi-
ments in the late 1950s measured
man’s ability to withstand sudden
changes in speed. The resulting
Acceleration Criterion was used in
setting 60g (60 times the force of
gravity) as the maximum spinal
acceleration allowable under federal
motor vehicle standards in a 30 mph
crash test.

This Acceleration Criterion
treats the body as a rigid structure.
Over the years, however, subsequent
research on injury mechanisms
indicates that injury criteria based
on whole-body acceleration are
incomplete predictors of injury risk.

The body is a deformable struc-
ture, and injury can be sustained
when the chest is compressed in an
accident. At low speeds of defor-
mation (less than 3 meters per
second), the tolerance to rib cage
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Tuwo scientists at the General Motors Research Laboratories have developed
a way lo predict the probability and severity of impact injuries in the body's
soft tissues, including the heart, liver, and the central nervous system.

It is an essential step in designing safety systems to reduce such injuries.

damage and the risk of injury cor-
relate closely to the maximum com-
pression of the chest—expressed as
a percentage of the original chest
depth from sternum to spine. This
Compression Criterion, developed
in the early '80s by GM research-
ers in conjunction with the Univer-
sity of California at San Diego, is
useful in evaluating injury risk for
safety-belted occupants, where tight
coupling to vehicle deceleration
reduces the amount of chest com-
pression in a collision.

Doctors Ian Lau and David
Viano—both members of the Bio-
medical Science Department of
the General Motors Research
Laboratories—began in 1981 to
evaluate the importance of veloc-
ity in assessing the risk of impact
injury. They were concerned that
the maximum compression toler-
ance might underestimate chest
injury risk at high speeds of chest
deformation (greater than 3 m/s)—
typical of unrestrained occupants in
a frontal crash, or in high-speed
side impacts.

The two scientists designed a
series of experiments that held
maximum compression constant at
16% — well below the tolerance
level of 35%—and varied the rate
of abdominal compression from
5 m/s to 20 m/s. The experiments
verified that severity of soft tissue
injury increased as the velocity of
compression increased.

These results, plus further
analysis of previous experiments,
led Viano and Lau to develop a func-
tion called the Viscous Response to
describe the behavior of soft tissue
during an impact event. Viscous
Response was defined as the instan-
taneous product of the velocity of
deformation and compression, var-
ying over time: VC(t) (Figure 1A).




The mathematical form of the
Viscous Response is derived from
analysis of a mechanical analog of
the viscoelastic response of the
human thorax. (Figure 2). The dash-
pots (2a) represent the behavior
of viscous soft tissue, while the
springs (2b) correspond to the elas-
tic skeletal response to impact.

In computing impact energy
absorbed by the analog, the domi-
nant term is the product of veloc-
ity of deformation and compression,
with compression defined as chest
deflection normalized by the origi-
nal chest depth, (Fig. 2, D). There-
fore, the Viscous Response is
related to absorbed energy.

Drs. Viano and Lau suspected
that the injury mechanism for
soft tissue was also related to
absorbed energy, and designed fur-
ther experiments to verify the pre-
dictive abilities of the peak Viscous
Response (VCpax)- In these tests,
velocities of deformation ranged
from 5 m/s to 22 m/s and maximum
chest compressions ranged from 4%
to 55%. Analysis of the test data
showed that the maximum Viscous
Response was an accurate predic-
tor of injury risk for the entire data
set. In addition, VCygx was the
only biomechanical response that
adequately defined injury risk for
the full range of test conditions,
including the extremes of only 4%
compression at 22 m/s, as well as
55% compression at only 5 m/s.
Investigation across this range
of deformation velocities effectively
links together existing knowledge
of crushing injuries, high-speed
impact injuries, and data available
on blast injuries (Figure 1B).
Applying the Viscous Criterion
to previously published blunt fron-
tal impact data, Lau and Viano used

statistical analysis to show that
VCmax was highly correlated with
the risk of severe injury. “For veloc-
ities of chest deformation above 3.0
m/s; says Dave Viano, “VCmax
is the principal indicator of injury,
whereas for very slow speeds of
deflection, the Compression Crite-
rion assesses crushing injury risk.
We are, therefore, recommending
a viscous tolerance for the chest of
VCmax equal to 1.00 m/s, and a
compression tolerance of Cpax
equal to 35% to minimize the risk
of severe injury in an accident”

Ian Lau points out the impor-
tance of such risk assessments as
targets for automotive designers.
“Based on our new awareness of
the mechanism of soft tissue
injury, General Motors has already
designed a self-aligning steering
wheel that can be an excellent coun-
termeasure for reducing abdominal
injuries in a crash

The new wheel works in con-
cert with the energy-absorbing
steering column, and is available
as standard equipment on the
1989 Chevrolet Cavalier. Says Lau,
“This is an excellent example of
engineering and medical science
working together. And because GM
is the only auto maker with a bio-
medical research facility and a ded-
icated staff of research professionals,
it can only happen here”

General Motors

MARK OF EXCELLENCE

THE
MEN
BEHIND
THE
WORK:
David C. Viano and Ian V. Lau are
both members of the Biomedical
Science Department at the GM
Research Laboratories.

Dr. Viano (right) is a Principal
Research Scientist, leading the
department’s Safety Research Pro-
gram. Dave received his BS in Elec-
trical Engineering from the Univer-
sity of Santa Clara; he holds both
an MS and a Ph.D. in Applied
Mechanics from the California Insti-
tute of Technology. Dr. Viano joined
GM in 1974 following postdoctoral
work in Biomechanics at the Swiss
Institute of Technology. His inter-
ests include technologies to improve
occupant protection, the biomechan-
ics of trauma and disability, trans-
portation safety, and public health
approaches to injury control.

Dr. Ian Lau came to the
Research Laboratories in 1978, and
is now a Senior Staff Research Engi-
neer. lan has a BS in Electrical Engi-
neering from Lowell University. He
holds a Ph.D. in Biomedical Engi-
neering from the School of Medicine
of the Johns Hopkins University. Ian
was also a Postdoctoral Fellow of
the American Heart Association at
the Hopkins School of Hygiene and
Public Health. His other research
interests include traumatic cardiac
arrhythmias, and occupant interac-
tion with the steering and supple-
mental restraint systems.
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For more information about STN International, write or
call: STN International, Marketing, Dept. 30589,
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Take the fast track to searching
scientific information online

STN Express

software and :
STN International

Ask your question—
STN Express makes it easy

STN Express software for the IBM PC will automatically log
you on to the STN International network and help you
phrase your question offline, before you incur any online
charges. Then you upload and execute your search, and
produce print-quality output of both text and graphics.

Streamlined structure search

The offline structure query formulation feature is easy-to-
use, fun, and cost-effective. Discover how to prepare a
question for the CAS ONLINE® Registry File of nine million
substances offline without worrying about rules for tauto-
mers and normalized bonds.

CAS Registry Numbers®™ received from a Registry File
search may be transferred to the CA File® (equivalent to
the printed Chemical Abstracts®) and combined with addi-
tional search terms to refrieve references to documents
cited in CA.

Search the best with the best.

STN International offers access to outstanding databases,
including CAS ONLINE, Chemical Journals Online, COM-
PENDEX, INSPEC, BIOSIS Previews®]ICST—E and NTIS.
With the STN Express software package you get fast
answers from the world’s literature about biotechnology,

STN Express comes ;
with a preview disk. You can review the
benefits of this software before opening
the package.

chemistry, materials science, engineering, medicine,
energy, geology—the range of topics you can explore on
STN is limited only by your imagination.

STN Express: all this for only $595/ Includes preview disks
and documentation that will provide you with the
critical information you will need before opening
the software package. NOTE: you will
incur standard online fees/charges after
you have prepared your search offline
with the help of STN Express and your
search is then executed online.

STN'

INTERNATIONAL
The Scientific & Technical
Information Network

SIN International is operated in North America by
Chemical Abstracts Service, a division of the American
Chemical Society.

| STN Express™ Order Form

YES! I want to order STN Express software and get on the fast track
| to searching scientific databases.

1 understand that STN Express will run on IBM PCs, AT&T 6300, Olivetti, COMPAQ

11 (or 100% compatibles). I will also need 640K RAM, hard disk (2 MB), graphics

(Hercules, EGA, VGA), a mouse, modem (Hayes compatible), DOS (version 3.0

or higher), and a printer (many dot matrix and laser printers are supported).

My choice of disk sizeis: [J3%inch [J5%inch

[ Send me STN Express, single copy, $595, complete package of disks
and documentation. In addition, customer will be charged for tariff,
customs or nonstandard distribution charges connected with delivery,
if applicable.

|
|
|
I
|
|
|

Check #1, #2, or #3:
[ 1. My payment is enclosed. I do NOT have an STN account. |
Please open an STN account for me, so I can begin using I

STN Express.

[0 2. My payment is enclosed and I already have an STN account. |
My account number is '
|
|
I
|
|
|
|
|
|
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| [ 3. Bill me on my STN account.
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|
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My account number is
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Job Title

Organization

Street
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Zip Country
Date Phone

Signature

Allow six weeks for delivery. For more information, call us at 800-848-6538,
extension 3731 and ask for Customer Service.
Return this form and your payment in an envelope to: STN International,
¢/o Chemical Abstracts Service, Attn: Accounting, Dept. 31489,

L2540 Olentangy River Road, P.0. Box 02228, Columbus, Ohio 43202 _I
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Use your hands

to save thousandsona

Microplate Reader.

The Model 700 Manual Microplate
Reader is easy to use and measures
96 wells in less than 5 minutes. Its
optics are as accurate as the most
expensive instruments, and it offers
all these features for only $2885:

® A built-in printer that uses
easy-to-find plain paper.

® AnRS-232C computer
interface.

® Electronic sensing of well
location. Read wells in any
sequence.

¢ Filter changing without tools
in seconds.

¢ Built-in thresholding. Parti-
tions absorbance readings
into + matrix.

* Operates accurately to absor-
bances greater than 3.000.

Evaluate without risk on our 60 day trial. Satisfaction
guaranteed or your money back.

Cambridge Technology, Inc.

23 ELM STREET, WATERTOWN, MA 02172 US.A. (617) 923-1181

Statistical
System - $99

NCSS 5.0 - comprehensive,
accurate, easy-to-use (menus) MS-
DOS system. Spreadsheet data. 250
columns and 32,000 rows. Reads
ASCII files.

Regression. ANOVA. Repeated
Measures. Nonparametrics. T-Tests.
Descriptive Stats. Factor, Cluster, &
Discriminant analysis. Cross-
tabulation. 300 page manual.

LA

Includes scatter plots, box plots,
error-bar plots, 3D plots, etc.

NCSS Survival Analysis- $59
Product-limit, Cox Reg., Probit, etc.

BN

VISA/MC Welcome
NCSS, 865 East 400 North,
Kaysville, Utah 84037
(801)-546-0445
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MULTISTAT makes full use of the latest
Macintosh interface and includes
hierarchical menus and Multifinder
compatibility. Up to twenty columns of data,
each with up to 1000 items, can be on-
screen simultaneously for editing and
processing.

MULTISTAT can generate random
numbers (uniform, normal, Poisson and
exponential). A wide variety of
transformations can be performed (linear,

cube root, reciprocal, absolute value, raise
to a power, modulo, sine, cosine, tangent,
sort, rank, add, subtract, multiply, divide).

MULTISTAT has a wide range of
descriptive statistics including S.D., S.E.,
skewness, kurtosis, etc. etc. Itincludes
standard parametric tests including paired
and unpaired ‘'t' tests, regression (single or
multiple with up o 9 variables plus optional
full fitted value and residuals). Powerful

log base 10, log base e, log base 2, sq. root,

MULTISTAT
Statistics with graphics for Apple Macintosh

ANOVA is provided (one way or two way
with one or many values per cell).

MULTISTAT has many non-parametric
procedures including Kruskal-Wallis and
Friedman ANOVA by ranks, tests of
proportion, contingency tables tests (Chi?
2x2 and larger), Fisher's exact test,
McNemar's test, Wilcoxon's signed ranks
test, Mann Whitney U test, Spearman and
Kendall rank correlation and the
Kolmogorov-Smimov test.

MULTISTAT offers graphics including pie
charts, histograms clustered or stacked, bar
graphs with S.E. or S.D., line graphs with
error bars, scatter graphs with regression
line. Graphics can be printed or saved as
MacPaint or PICT files.

Manual plus disk for Apple Macintosh
Plus/SE/Il

Payment with order please. Checks
payable to BIOSOFT in US funds drawn on
aU.S. Bank.

Meteorites

Nothing on earth like it!

The Robert A, Haag

meteorite collection is being
offered for sale. Select iron
and stone meteorites are
available to astronomers,
schools and private collections.

This is
truly a once-in-
a-lifetime opportunity.
Authenticity is assured.

ROBERT A. HAAG — METEORITES
Box 27527, Tucson, AZ 85726
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For the Ilatest findings in Growth
Factor Research

Aims and Scope

Growth Factors is a journal dedicated to the communication of
significant research, both basic and clinical, on the
expression, structure and use of growth factors on cells and in
animals. The journal is intended to provide rapid publication
of research papers and short communications by protein
chemists, molecular biologists, physiologists, cell biologists
and clinicians working on the control of cell production and
differentiation.

Editor in Chief:
Antony Burgess, Melbourne Tumour Biology Branch, Ludwig
Institute for Cancer Research, Australia 3050

Editors:
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A Call for Papers

The editors and publishers invite
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original research papers, short
communications and concise
review articles. Papers may be
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‘authors or institutions. For
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Editor. f
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Here’s the solution to ten
common HPLC problems

Eliminate the nuisance and expense of continuous sparging
with a gradient programmer that degasses the mobile phase as
it’s blended.

The single-piston pump won’t choke on bubbles and requires
less maintenance.

Programmable flow control cuts separation and equilibration
times, saves solvents, and keeps the pump from running dry.

to buffers.

3l

Available inert construction is biocompatible and impervious
Iﬂ Self-diagnostics in the pump and gradient programmer speed

maintenance and cut downtime.

@ You probably won’t need an auxiliary detector for special jobs.
This variable gives great results even on carbohydrates at 190-
200 nm and other samples such as metalloproteins atup to 750
nm. Slip-in flow cells adapt it for microbore LC, prep LC, and
SFC.

You don’t have to be a computer enthusiast to quickly master
the optional data management software.

You get a three-year, parts-and-labor warranty with no
sneaky hidden costs.

The price won't leave you gasping. A complete gradient
system costs about the same as many competing isocratic
systems lacking these features.

- Best of all, technical support is a close as your phone. Call us toll-free for
immediate, straightforward answers on
applications or troubleshooting. There’s never a
charge or time limit.

For more solutions, call (800)228-4250 now for your free
Isco HPLC catalog.

I~

Isco, Inc,,
Box 5347,
Lincoln, NE 68505.

ISCO
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Your life line.
BIOSIS Connection™

Keeping your finger on the pulse of biological
and biomedical research information is as easy
as pressing a button. The BIOSIS Connection
is your low-cost direct line to the world’s largest
abstracting and indexing service for the life sci-
ences, and you can be part of it!

This exciting and invaluable life sciences online
end-user system connects you to all research
and professional information needs, with cur-
rent awareness databases covering journal lit-
erature, patents, books, meetings, theses,
AIDS research, upcoming events and employ-
ment openings.

Yes! | am interested in the BIOSIS
Connection.

[0 Please send me more information on the
BIOSIS Connection.

[J Please send me a BIOSIS Connection
Sign-Up Kit.

0 Please send me a free demonstration disk.

All it takes to extend your life line is a modem-
equipped personal computer or terminal and a
phone line. And what's more, you need no spe-
cial search skills to use the BIOSIS Connec-
tion!

Put your fingers on the life line... Subscribe
now to the BIOSIS Connection!

For more information, a Sign-Up Kit, or a free
demonstration disk, contact BIOSIS, 2100 Arch
Street, Philadelphia, PA 19103-1399 USA.
Telephone (215) 587-4800 worldwide; toll free
1-800-523-4806 (USA except PA); Telex
831739; Fax (215) 587-2016.

BIOSIS Connection is a trademark of BIOSIS.

Name

Title

Organization

Address

City State

Postal Code Country
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A hot temperature cycler
..at a cool price.

TwinBlock™ System doubles your research flexibility
and saves your lab time and money.

The Twinblock™ System now has more power.
We added a second 29 (0.6ml) sample well block
under independent micro-processor control.
With the TwinBlock™ System, you can run a
single 58 sample experiment, or run two
different 29 sample experiments
simultaneously.

It heats and cools test samples automatically through
repeated cycles for any of several user-defined time intervals and
temperatures ranging from 25° to 100° Centigrade. (1.5ml
sample well block also available)

If your lab needs a low priced convenient alternative to
temperature cycling, our general purpose microprocessor-
controlled incubator is the ideal solution.

The TwinBlock™ System includes the following standard
features:

@ Prompt, on-schedule delivery
B High value to cost ratio

@ Up to 99 storable, programmable and chainable time/temp
profiles each of which can have up to 99 time/temp steps

B Dual speed temperature ramps

B Storage for 26 user-generated programs in non-volatile
memory for quick recall even after the instrument is turned off
H Sample tube temperature monitoring for very accurate set
points, eliminating need for vigorous additional calibration
adjustments

B Concise operator guide/user manual which provides
time-saving learning curve

@ Durable, lightweight design for ease of portability

B Chart recorder and parallel printer interfaces

B Warranty protection

B Foreign version power inputs available

For ordering information and technical assistance in the U.S.
call 1-800-541-8471. Outside U.S. call 619-457-1888.

= ERICOMP=

“Engineering for your lab’s future . . . today”’

10055 Barnes Canyon Road, Suite G, San Diego, CA 92121
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