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NEW FROM BECKMAN:

—— WUTER
RPN

The AccuSpin™ centrifuge
from Beckman. It brings today's
technology to tabletop centrifu-
gation. -

Controls are digital for ’accu-’

racy that can't be matched by
analog models. Flashing diag-

nostics and digital displays let

you know run conditions at a
glance. A digital speed control
system maintains set speed with
no overshoot —accurate to 10
rpm.

Programmed acceleration
gives you a gentle start to pro-
tect gradients. Dual braking lets

you select a gentle stop. And the
AccuSpin is so quiet, it's hard to
believe it's running.
High Speeds for
Rapid ‘¥hrou hput
The AccuSpin centrifuge
reaches 5900 rpm and 4800
with fixed angle rotors, 4208
rpm and 3200 g with the hori-
zontal rotor. Maximum capacity
is one full liter. '

Designed for Convenience
The AccuSpin FR has an
advanced, frost-free refrigera-
tion system so there's never ice
or water in the rotor chamber.
Both models have an easy-to-
clean, removable bowl and front
motor access for fast brush
changes and minimal down

time.

Safety Features

Like all Beckman centrifuges,
the AccuSpin is designed for UL
listing and CSA approval. It's
equipped with self-seating rotor
buckets, steel barrier ring and
automatic door interlock. To pro-
tect against tube breakage, the
tube holders are rubber-based.
Clear plastic covers provide aero-
sol protection —with no special

‘tools or adapters required.

The digital AccuSpin centri-
tuge. It's setting new standards
for tabletop centrifuges. For
details ask your Beckman repre-
sentative, or write: Beckman
Instruments, Inc., PO. Box
10200, Palo Alto, CA 94304.

BECKMAN
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The transfer membranes
with a memory.

GeneScreenPlus™

GeneScreenPlus™ is the new
transfer membrane that gives
you not only highest sensitivity
and excellent band resolution,
but trouble-free handling as well.

The slight natural curl of the
membrane makes it easier to
select from the package and easier
to place on a moist surface. After
drying it returns to its original
shape to remind you which side is
carrying the bound material. Wet
or dry, GeneScreenPlus™ is highly
resistant to cracking, distorting,
tearing, or shrinking.

Binding of all sizes of DNA is so
strong you don't need to waste
time baking the membranes. No
need for refrigeration either; just
keep the box handy on the shelf.

Colony/PlaqueScreen™ Discs
Colony/PlaqueScreen™ Discs have
all of the performance and conven-
ience features of GeneScreenPlus™
and are precut to culture dish
sizes. The gentle curl of the discs
makes them easier to place on
the agar plate without smudging,
and moisture causes them to lie
flat with minimal air entrapment.
Removal is easier too, because
they are strong and tear resistant.

@ New England Nuclear’

28 SEPTEMBER 1984

Our Applications Laboratory is
available to answer your questions
about hybridization methods using
either of these products. Mean-
while we'll be glad to send you
detailed information on their per-
formance characteristics. Simply
call New England Nuclear or circle
the Reader Service Number.

U.S. method of use patent pending

New England Nuclear

549 Albany Street, Boston, MA 02118

Call toll free: 800-225-1572, Telex: 94-0996
Mass. and Internat’l: 617-482-9595

Europe: NEN Chemicals GmbH.,D-6072, Dreieich, W. Germany

Postfach 401240, Tel. (06103) 803-0, Telex 4-17993 NEN D
NEN Canada: 2453 46th Avenue, Lachine, Que H8T 3C9
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Demosponge (Halichondria panicea)
encrusting an intertidal surge channel
in Torch Bay, Alaska. Sponge mor-
phology varies in a sophisticated way
with wave action. In changing environ-
ments, sponges begin production of
wave-tolerant tissues more quickly
than wave-intolerant tissues. This re-
duces the risk of catastrophic tissue
loss in an unpredictable environment.
See page 1478. [S. R. Palumbi, Depart-
ment of Zoology, University of Wash-
ington, Seattle 98195]



We’re modifyin
enzyme technology,
making your DNA
work easy.

For more than fifteen years, BMB modify-
ing enzymes have been changing the way
people think about—and work with—
DNA. That’s longer than anyone else has
been in the business. And thanks to that
experience, we know modifying enzymes
better than anyone else.

BMB modifying enzymes give you de-
pendable quality that guarantees predict-
able results, whatever your need or
application. Thats because BMB gives you
sealed-in reliability—purity, activity, and
stability—that you can count on, time after
time. Examples of our unexcelled enzyme
products include:

O DNA polymerase, large fragment

(Klenow enzyme)

O DNA polymerase I

Circle No. 341 on‘Readers' Service Card

Computer visualization of B-DNA courtesy of Richard J. Feldmann,
National Institutes of Health, Bethesda, MD.

0 Polynucleotide kinase
O T4 DNA ligase

O Reverse transcriptase
O Terminal transferase

If you've been using an enzyme source
that has proved to be less than ideally
consistent, it5 time to change. Now you can
depend on BMB for outstanding quality,
reliability, and service. For more informa-
tion or a copy of our 1984/85 biochemicals
catalog, call or write us.

And don'’t think of modifying enzymes
as unpredictable or inconsistent. There’s
no need to rely on unreliable sources any
more, because BMB is modifying enzyme
technology.

BMB...commiitted to g;o)ur growing

needs in biotechnolog)y.
Boehringer Mannheim Biochemicals
7941 Castleway Drive E
PO, Box 50816 8/ O\
Indianapolis, IN 46250 c boehringer
Tel: 317-849-9350 £ \j
800-428-5433 toll-free E
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Figure 1. IBM’s robotic control language, AML (A Manu-
facturing Language), is used in all robotic systems that
IBM markets. Shown here is the high-end , the
IBM 7565 Marufacturing System, which represents
leading-edge technology in intelligent robotics for complex
assembly. This system is controlled by an IBM Sertes/1
computer that monitors manipulator position and sensory
feedback 50 times per second, making real-time adjust-
ments if necessary. IBM’s md-rmgzgmmwts use
AML/Entry, a simplified version of AML, enabling them to

be programmed with IBM Personal Computers.

Figure 2. This display from the AML/Entry
Application Simulator is used to check the
logic and efficiency of an AML/Entry pro-

gram, display the robotic arm manipulation

(from above), and provide timing estimates.

Manufacturers everywhere face increas-
ing pressure to produce products of higher
quality at lower costs. Today, programmable
robotic systems, with their ability to adapt to
diverse manufacturing environments, are tools
that help meet this challenge.

More than a decade ago, when IBM
researchers began investigating flexible automa-
tion, they noted that control of manipulation was
only one aspect of successful robotic applica-
tions; related tasks included terminal and
storage input and output, communications, and
computation. To integrate all these tasks, they
designed a new general-purpose computer
language and extended it with functions needed
to control a robotic system.

.The language that evolved, AML

(A Manufacturing Language), is the most

advanced robotic control language commercially
available today.

In addition to robotic commands such as
MOVE, SPEED, and MONITOR— which control
motions through sensory feedback —AML has a
wide range of communications and data process-

ing capabilities.

AML is able to support different levels of
user sophistication because of its structure: a
powerful base language designed for functional
enhancement through subroutines and applica-
tion packages. For example, the GRASP sub-
routine found in many assembly applications is
written in AML but is used exactly as if it were a
primitive command. Experienced programmers
can combine the existing base commands to
construct higher-level routines.

AML is an interactive language. It pro-
vides the user with the ability to stop a program,
check the logical and physical status of the sys-
tem, change the program, and continue execu-
tion. This is critical for efficient development of
robotic applications, which must deal with the
variability of the real world.

AML has proved to be well adapted for
implementing a wide variety of operator inter-



RETURN (value)
BRANCH (fabel)

Robotic Control
Language

QUIT (tolevel)
CLEANUP (exitroutine _name)

n = AGESIZE (< al,....an>)
[ = LENGTH (string)

inw o= LENGTH (<« shing 1,...,stringn >)

MOVE
FREEZE

STARTUP
SHUTDOWN
MONITOR

LINESTOP (flag, subrid, stmntno)

Robotic and or I7O.commands
System interface commands
 Data processing commands ‘ L

val = BREAK (ef7,...,ek)
val = LOAD (filename)

CLOSE (iochannel)
DISPLAY (val 1,...,valk)
ERASE (filename)

o+
%

ALLOCATE (filename, reclen, nrecords)

Figure 3. Example of some of the
AML commands that make the lan-
guage good for programmable

|

aces, including a menu-driven display screen
ind the common “guiding through the motions”
nethod. In the latter; the operator moves the
nanipulator through the steps of a task by using
t hand-held, push-button pendant. After the
)perator completes the steps, the system auto-
natically writes an efficient program in AML.
IBM uses its own robotic technology. For
nstance, IBM is working on computer-integrated
nanufacturing of typewriters: more than 250
obotic units will put together most of the type-

automation. In addition to robotic
commands, AML provides an
abundance of communications and
data processing commands.

writer subassemblies in an automated plant the
size of two football fields. In other sites through-
out the world, IBM robotic systems are used in
such applications as testing circuits, producing
cables, and assembling printer type chains.

Many IBM scientists, engineers, and
programmers contributed to the development
of the innovative robotic control language, AML.
Their contributions are only part of IBM’s
continuing commitment to research, develop-
ment, and engineering. === ="

igure 4.In the automatic assembly of
'pe chains for an IBM high-speed
minter—one of the many examples of
3M robotic systems at work within the
impany—an AML program is used to
msult a data base to determine the
wrrect sequence of type slugs. This
aplication makes extensive use of sens-
.g and programmed error recovery to
wsure high reliability.

Step... -

CMO\{E (<feeder~app(fdr)4 ~»Mbve o

| feeder..onem 5>) _ grasping

IFDCMOVE(<<OO .
ANY__FORCE (Z*OZS)

. <B)THEN ‘ f
BEG‘N - --Hltsomethzng
,  onwayin
| DCMOVE(<<002>>), --Back out
OP..CHECK ( jammed ) --Notity
END; operatcr v
Step..z .
_ co= GRASP((H »Attemptto -
i <—.04, 04>, grasp slug

PINCH._FORCE (1% LBS))

Figure 5. This is an excerpt of AML
from the program for the applica-

tion shown in Figure 4. It directs the
gripper tc open 0.5 inches while
approaching a feeder for the next slug
of type. It then moves the gripper to the
grasping position and grasps the slug
with a grypping force of one pound. If
an une:cpectef force is encountered
while approaching the feeder, appropri-
ale error-recovery actions are taken.

position o

For g free technical article abouf IBMs
robotic conlrol language. please write:

IBM Thomas J. Watson Research Center
Dept. 403D/P3, PO, Box -

Yorktown Heights, NY 10! 598



SECOND INTERNATIONAL CUNGRESS UGN

COrPUTERS N SCIENCE

28 October - 1 November 1984
Washington Hilton, Washington DC

Chairman: Stephen R. Heller
Environmental Protection Agency, Washington DC 20460

THEME: Workstations for the Scientist

OPENING ADDRESS
Computer Education/Literacy for the Scientists — C.D. Martin, George Washington University, Washington, D.C.

SESSION TOPICS

Scientific Data Bases — L. Gevantman, National Bureau of Standards, Washington, D.C.
Computer Aided Molecular Design — R. Potenzone Jr., American Cyanamid Co., Stamford, Conn.
Artificial Intelligence — P. Friedland, Stanford University, Stanford, CA.
Biological Workstations — P. Armstrong, Intelligenetics, Inc., Palo Alto, CA.
Management of the Electronic Laboratory — R. Dessy, Virginia Polytechnic Institute, Blacksburg, VA.
Laboratory Automation and Robotics — J. Lemanowicz, Exxon Research and Engineering, Annadale, N.J.
Workshops — Joseph L. Modelevsky, Lilly Research Labs.

Molecular Biology Software: Conventions, distribution and exchange

Molecular Biology Computing: Perils, prospects, and payoffs

* Other Workshops to be announced

POSTER SESSIONS: WORKSTATION APPLICATIONS
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 15 September 1984 will be listed in the conference program. For
abstract forms contact address listed below.

SCICOMP EXHIBITION
A large exhibit of state of the art hardware, software and systems will also be part of the overall conference.

Organized by Scherago Associates, Inc.
in conjunction with SCIENCE Magazine.

Scherago Associates, Inc., 1515 Broadway, New York, NY 10036, (212) 730-1050

REGISTRATION FEES: Make checks payable to: Scherago Assoc., Inc., COMPUTERS IN SCIENCE
$200 On-site registration

$150 ADVANCE REGISTRATION

$125 Group Registrations - 4 or more recéived together from same organization.

$ 50 Student Registrations — Must have status confirmed in writing by department chairman.

[ Please reserve space(s): Registration Fee of $ enclosed.

[0 Please send EXHIBIT SPACE information.

Please Print

Name Street

Dept. City State Zip
Organization Telephone: ( )

Return to: Computers in Science, Scherago Associates, Inc., 1515 Broadway, New York, NY 10036, Tel: (212) 730-1050
All cancellations must ke received in writing by Scherago Associates, Inc. no later than September 21, 1984 - no refunds will be given after this date.
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Another First From Falcon

Ninety-six ways

T ——
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Introducing the
Falcon MicroTest™ I11
96-Well Plate
with the
Low Evaporation Lid.
How many times has this |
happened to you? You cul- |
ture cells in a 96-well plate |
and when you examine the |

S

/\Q
50

i Labyrinth Air Passage System

results, you discover dis-
crepancies between wells
of the plate.

This may have happened |
because either (1) media
evaporation in the outer s
wells differed significantly from that in
the inner wells, or (2) the overall plate
evaporation was excessive. This evapo-
ration concentrated the media consti-

0@

There is less media evaporation

N\

|

X

00!
\ o /‘ o Q‘«\
/4 l/ V4

with Falcon than with
these three competitors.

ur losses.

9999

<>

: The Falcn icroTeskIII
96-Well Plate and Lid have
other special features.

The wells are identified and cross-
indexed with an alpha-numerical grid
system to help you locate each well

There’s no arguing with facts. Using
volumes of 100 pl and 200 ul, studies
show that Falcon was over 80% more

tuents, which in turn caused an increase
in their osmolarities. Maybe, out of

frustration, you even stopped using

effective than its competitors in

EVAPORATION STUDY-TISSUE CULTURE PLATES
200! MEDIA/WELL

14 qﬂ\v\e
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& 104
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< 59
G e
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24
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T e I S SGATE, S, SRS TN S
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DAYS OF INCUBATION @ 37° C, 5% CO2, 95% RELATIVE HUMIDITY

reducing the amount of total
media evaporation, and success-
ful in cutting media loss in the
periphery wells by up to 25%.
We call the new exclusive
design which makes these
results possible the “Labyrinth
Air Passage System?’ §
This allows youto
use all 96 wells with
confidence. The deep
one-way lid cannot be
accidentally reversed.
The raised lid rib—
with the individ-
ual rings above
all the wells—

the outer wells altogether.

If this sounds familiar, try the new
Falcon MicroTest™ IT1 96-Well Plate and
Low Evaporation Lid (Cat. No. 3072).

helps eliminate the -
chance of cross- [
contamination and
further aids proper venting.

quickly and easily. Also, the plate and
lid are compatible with automatic dis-
pensing instruments. The plates are
tissue culture-treated to improve cell
growth characteristics, and radiation-
sterilized. They are available individ-
ually wrapped or five plates per bag.
Trying is believing!
% Buy a case, and if you're not
. completely satisfied, we'll
take it back—at our cost.
Order now Falcon
Cat. No. 3072 or 3075
from your favorite
laboratory dealer.

Becton Dickinson
Labware

1950 Williams Drive
Oxnard, CA 93030 -

Call toll-free: (800) 235-5953.
CA call collect: (805)485-8711.

BECTON

Falcon and MicroTest™ I11 are trademarks of Becton Dickinson and Company.
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You Only Need One Flow Cytometer.

CYTOFLUOROGRAF* II
Flow Cytometer;

for flexibility. They let
me upgrade my instrument |
~as my research needs change.

Compatibility with optimized
ORTHO-MUNE* Monoclonal
Antibodies and full service

technical support to develop
my applications.

With the ORTHO SPECTRUM lll and CYTOFLUOROGRAF II,
we’ve designed “no compromise” flow cytometers that

are optimized to meet the demands of your laboratory. Now,
you needn’t compromise with an instrument that does
*Trademark  © 0.D.S. 1983 less than you want nor accept unnecessary (and expensive)




That's Why Ortho Makes Two.

ORTHO SPECTRUM III*
Laser

Flow Cytometry

System;
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options designed for somebody else’s research.
For further information about Ortho flow cytometers Ortho Diagnostic Systems i
and how they can help your research or clinical Raritan, New Jersey 08869

investigation, call 800-225-9855 or circle the appropriate

& Circle No. 196 on Readers’ Service Card
reader service number.




lllustration C3, C4, C5 activation in the classical complement cascade: Activated C1 (C1s), which binds to antigenic sites on the cell surface, cleaves C4 by limited
protealysis to yield C4a which is released to the fluid phase and C4b which binds to the surface of the cell. C4b2a cleaves C3 to yield C3a and C3b. The latter binds to the
cell surface. Complexes of C4b2a and C3b form a C5 convertase (C4b2a3b) that cleaves C5 to yield C5a, and C5b which binds to the cell surface.

Increased awareness of the biological and Upjohn Diagnostics’ C3a, C4a, and C5a des Arg
pathological significance ¢f complement Assay Kits offer sensitivity, specificity, accuracy,
activation brought the need for sensitive reproducibility, and ease of measurement. Never
techniques for identifying and measuring before has investigation into complement activa-
activated complement components. tion been so easy.
There was no sensitive, commercially-available, For full information, write or call: Dept. J,
state-of-the-art means of quantitation until these Upjohn Diagnostics, Kalamazoo, Michigan 49001;
radioimmunoassay kits, based upon methods 616/385-7111.
pioneered by Hugli and Chenoweth for C3a and Specifilc f%ror:t#:)narr]\ and certvaI;\ che&pr{mgtel sgecles. For laboratory research
H use only. r human or veterinary clinical use.

C5a (1) and by GOI’SKI .for C4a (2)’ were made (1) Hugli, T E, and Chenoweth, D E, “Biologically Active Peptides of (.}pmple-
available by Upjohn Diagnostics. Feoraien e Sesaras Monoss b Sialoay oge Madiome. 4 A M
These new radioimmunoassay kItS now make It NakarT\ura, W R Dit'a, E S Tucker Ili: Alan R. Liss, Inc, 1980), pp‘4§§~460.
possible to directly and rapidly quantitate the B valoiogical Fluids by Competitve lanibition Hadio ramanosssayr J.
C3a, C4a, and C5a anaphylatoxins generated Immunol. Methods, (47,1981), pp. 61-73.

’ )
during complement activation. And use of the P :
assays permit even minor changes in activation M[@sagnﬁstﬂcs

of the classical and alternative pathways of the —— -
complement cascade to be determined with pin- A Division of The Upjohn Company
point accuracy. A (UD83-054) November, 1983
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Biochemicals
fmmunochemicals

LUX Tissue Culture Labware
{ab-Tek® General Labware

e e o meo & Div. ofilsortories,lﬁc.
New Miles Scientific Catalog it onhs A o
Naperville, IL 60540

It would be a best seller, if we weren't giving it //
to you FREE. So order your copy by filling // Narms

out the coupon now. You'll have the cata-
log with the biochemicals, immuno- T T R
chemicals and tissue culture items
you need. ,/ Street
7/
/ City

//
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—Miles Scientific —MMM ——M— »~—
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EC103
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: by | voltage select
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The new $198 EC103 Minicell™ power supply is
ideally suited for less-demanding electrophoretic separations. Minia-
turized within EC's strict design and safety standards, the EC103 is
only 8" L x 5" W x 4.5" H and weighs a mere 5 Ibs. Digital dis-

LESS play for voltage or current. Constant voltage output from
20 to 250 volts in 20 steps. Current output: 0-100 mA.

THAN Dual output jacks. Input; 115-230V; 50-60Hz. Only
$198 f.o.b. St. Petersburg, FL. Precision at a truly affordable price.

E-C Apparatus Corp., 3831 Tyrone Blvd. N., St. Petersburg, FL 33709.

For more information call Technical Service toll-free at 1-800-624-2232

(in Florida, 1-800-282-7932).
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COSTS ONLY $1695!

No other electrophoresis densitometer scan-
ning in the visible light range can match the EC
External recorder trace of 910 fOl’ Value and Vel’satility - at any pl’ice.
densitometer scan and integrate signais

Check these features:

@ accepts whole slabs or columns

® electronic integration

® connects to all millivolt recorders

® two scan speeds for best resolution

@ slit sizes from 0.1 mm for 50 micron resolution
@ interchangeable filters in visible spectrum

® templates available for all supporting media
® compact, lightweight, solid state

Need proof? Send us a troublesome pattern.
We'll scan and integrate it and return it to you
with a complete report. For more information,
call 1-800-624-2232 toll-free (in Florida, 1-800-
282-7932).

E-C Apparatus Corp.

3831 Tyrone Blvd. N.,
St. Petersburg, Flonda 33709

Telephone: 813-344-1644, Telex: 51-4736 HALA
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@ TER THE NEW ELECTRONICS WITH McGRAW-HILL’S
B B e e e e e e 56 T T ST,

CI1ES

The fast, easy and low cost way to
meet the challenges of today’s
electronic innovations. A unique
learning series that’s as innovative as
the circuitry it explains, as
fascinating as the experiments you
build and explore.

From digital logic to the latest
32-bit microprocessor, the McGraw-
Hill Contemporary Electronics Series
puts you into the electronic picture
one easy step at a time. Twelve
unique Concept Modules, sent to you
one every 4-6 weeks, give you a
handle on subjects like optoelectron-
ics, transistors, integrated circuits,
logic circuits, and more.

Each Concept Module goes
right to the heart of the matter.

You waste no time on extraneous
material or outdated history. It’s a
fast, efficient, and lively learning
experience...a non-traditional
approach to the most modern of
subject matter.

Perform
Experiments
in Contemporary Electronics
Throughout your series, lab-
oratory experiments reinforce every
significant point. This
essential experience
..dynamic, hands-on
demonstrations of
theory in practice. . .
will help you master
principles that apply all

Unique Interactive Instruction

With each module, you receive
a McGraw-Hill Action Audio
Cassette. Each tape is a dynamic
discussion that drives home the key
facts about the subject. Your learning

With your first the way up to tomorrow’ si !

module, you t

get this latest VLSI (Very Large

solderless A -

breadboarding Scale Integrated) circuitry.

system. You’ll ;

use it through- In your very first module, you’ll
et use integrated circuits to build a digital

tronic circui
and bring
concepts |
to life. .

oscillator, verifying its operation with
a light emitting diode (LED). You’ll
learn to identify passive and active
components, understand concepts
common to all electronic circuits.

For Anyone Interested in Electronics

The Contemporary Electronics
Series is designed for anyone from
hobbyist to professional. It’s for you
if you’re looking for new fields of
interest...if you’re a teacher who

experience is reinforced through
interaction with vividly illustrated
text, audio cassettes, and actual
electronic experiments. Indexed
binders preserve backup material,
notes, and tapes for convenient
referral.
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wants
an update in con-
temporary circuits. ..a
manager or Supervisor in an electronics
plant...a doctor, an engineer, a chemist
who finds electronics playing an
increasingly important role in your
work. It’s even for electronics engineers
or technicians who feel their training
needs freshening up. It’s the quickest,
most convenient,
probably least
expensive way to
. doit. And the
“ only one that gives
you hands-on
experience.

15-Day No-Risk Trial
To order your first module with-
out risk, send the postage-paid card
today. Examine it for 15 days under
the terms of the order form and see
how the Contemporary Electronics
Series gets you into today’s electronics.
If card has been used, write us for
ordering information.

McGraw-Hill

Continuing Education Center
3939 Wisconsin Ave.
Washington, D.C. 20016
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ey
biotin-

streptavidin

syste

Your flexible approach to:

O ELISA/radioimmunodetection assays
[0 protein blotting

0 immunocytochemistry

Designed to provide you with:

[0 high sensitivity

[0 low backgrounds

O] flexibility

For research use only

Amersham Corporation

2636 South Clearbrook Drive, Arlington Heights, IL 60005
(800) 323-9750 (Toll Free) or (312) 364-7100

O extensive range of biotinylated whole
antibodies, F(ab'), fragments and protein A

Wide choice of labelled streptavidin derivatives
(%51, enzyme, fluorescent)

For more details about this high performance
detection system, please contact our Research
Products Technical Service Department or your
local representative.

Almersham

Amersham Canada Limited

505 Iroquois Shore Road, Oakville ONT L6H 2R3 (800) 268-5061 or (416) 842-2720
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Find any paper
from your file
of 2000
in 5 seconds!

PAPERFINDER

A Reprint Management
Program For The Apple /I+/lle

+ find reprints by authors,
keywords, journal, year,
or any combination

+ sophisticated program-
ming techniques achieve
fast searches through a
large personal database

+ requires 48-64K and two
disk drives

+ clear, concise manual
* easy to use
- $150

AVAILABLE FROM
Axon Instruments Inc. (Software Division)
1437 Rollins Road
Burlingame, California 94010
USA
Phone: (415) 340-1638
Telex 6771237

WRITTEN BY COLE VALLEY SOFTWARE, LTD.

No shipping charge if paid in advance.
Pay by US$ check or American Express.
International sales welcome.
California residents add 62 % sales tax.

Apple is a registered trademark of Apple Computer, Inc.
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cations enter solution by hydrogen-cat-
ion exchange with the soil exchange
complex (5). The organic anions are typi-
cally removed from solution in the lower
soil horizons. When the solution leaves
the soil, degassing occurs and CO, is
lost. The pH increases, and the result is a
Na®, K*, Ca’*, Mg’ bicarbonate
stream water with a pH greater than 5.5.
Krug and Frink do not give sufficient
attention to the effect of CO, pressure on
soil* solution and stream water chemis-
try.

Acid rain adds the additional mobile
anions SO,*~, and often NO;~ to this
system. These are strong-acid anions.
The increased concentration of anions in
soil solution causes increased concentra-
tions of cations, again regulated by ex-
change with the soil exchange complex.
As the soil solution leaves the soil, de-
gassing of CO, occurs, but the water
may contain sufficient H* to give the
H', base cation, SO,  stream water
observed in acidified regions of both
Europe and North America (6).

Krug and Frink’s hypothesis of land-
use change does not explain the ob-
served acidification of lakes and streams
and loss of fish populations. Apart from
natural sea spray chloride in coastal re-
gions, sulfate and nitrate are the domi-
nant anions in these acidified waters.
Acid precipitation supplies both. Land-
use change in the absence of acid rain
can only affect the concentration of the
weak-acid anion bicarbonate and organic
acids. The concentration of organic an-
ions is negligible in clear waters. Surface
waters with appreciable bicarbonate
have a pH greater than 5.5. Thus land-
use changes can affect surface waters
only in the pH range down to 5.5. Acid
rain or some other source of strong acids
is necessary to acidify surface waters to
a pH below 5.5 and to cause the resulting
damage to fish populations.

RICHARD F. WRIGHT
Norwegian Institute for Water
Research, Post Office Box 33,
Blindern, Oslo 3, Norway
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We are pleased that Johnson et al.
agree that soil formation is a strongly
acidifying process that can contribute to
the acidification of landscapes, includ-
ing those receiving acid rain. This was
the major point of our article. Also,
Seip and Dillon agree that changes in
land use may be important, although
Wright argues that such changes cannot
acidify surface waters below about pH
5.5.

However, there are differences of
opinion about the importance of soil or-
ganic matter in buffering acidity, as well
as the effects of deposition of atmospher-
ic sulfate, and the impact of historical or
naturally occurring changes in the land-
scape. In addition, there are some misin-
terpretations of our statements or their
emphasis. We welcome the opportunity
to clarify these issues.

We agree with Johnson et al. that the
pH of a system is an important thermo-
dynamic parameter. The heart of the
matter, however, is not the pH of the
rain, as Johnson et al. contend. Rather,
the question is, how much does the rain
change the pH of the soil? Any thermo-
dynamic treatment must include the total
acids and bases present in the system
because these capacity factors also influ-
ence pH. As Johnson himself noted earli-
er (I), the potential acid neutralizing
capacity of the geologic materials pres-
ent in the average landscape is enor-
mous. Clearly, this is the most important
process controlling the acidity of water,
even in areas where acid rain is believed
to have a great impact: the majority of
waters in these areas are bicarbonate
with a pH greater than 5.5 (2-6) (Table
1). Even most headwaters in sensitive
regions are not critically acidified at a pH
less than 5 (Table 1).

Johnson (/) also noted that the rate at
which minerals can react with acid rain is
critical. We agree. In addition, we em-
phasized in our article that, in sensitive
areas, the buffering capacity of the thin
and rocky soils is greatly augmented by
the humus that typically develops on
such landscapes. While it was generally
thought that soil organic matter buffers
against additions of strong acids only by
cation exchange, it is increasingly recog-
nized that the complex solubility proper-
ties of organic matter intimately influ-
ence acid buffering capacity both in the
soil and in water (7-/0). The importance
of organic matter is illustrated by the
high proportion of humic-colored waters
in sensitive regions of eastern North
America and Scandinavia ¢4, 5, 8, 11,
12). The proportions are even higher for
acid lakes: 88 percent of the Norwegian
lakes with pH less than § in Table 1 are
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CO. CONTROL ALONE
ISN'T GOOD ENOUGH.

CELL ACTIVITY INCREASES
WITH CONTROLLED OXYGEN.

Reduced oxygen lension
increases the activity of most
mammoalian cell cultures.
Murine hybridomas,

human melanomas,
embryos, macrophages,
and fibroblasts.

Thats why you need
more than CO, control in
your laboratory
incubator.

With our patented
multiplexer gas control
system, you can regulate
oxygen tension in Vitro to
accurately model any

in vivo environment.

So don't restrict yourself
to CO, control alone
when a complete cell
culture incubator from
Queue costs no more.

Need proof? Contact

Queue for a literature
portfolio, references, and
comparative technical data.
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The More You Know
l lel |e About Cell Culture,
» The Better We Look.

Makers of Ultra-low Freezers, Fermentors,
CO, Incubators and Orbital Shakers.
Queue Systems Inc  Box 1901 Parkersburg, WV 26101 USA

Queue Systems International  Telex 869424 Queue PKB
Telephone 304-464-5400




INTRODUCING NAPCO’S
NEW EASY-CARE 300 SERIES
MECHANICAL CONVECTION INCUBATORS.

Start with a mechanically
convected atmosphere for
even, efficient heating. Add a
solid stainless steel interior
that snaps out for fast decon-
tamination. Make impellers
and filters disposable. Provide
CO, capability in some
models. Then, design in easy
electronics service access.

The result? The new 300
series incubators from
NAPCO. The first incubators
specifically designed to make
creating precise culturing
environments easy and cost
effective.

These low-cost incubators
make routine maintenance
a breeze. Filters and impel-
lers dirty? Throw away and
replace. Contaminated
chamber? Lift out stainless
steel shelves. Pop out cham-
ber interior. Clean. Electronics
need servicing? It'll only take
minutes—all components are
accessible through a remov-
able top cover.




The 300 series is as fool-
proof as it is convenient, too.
Each unit has electronic
temperature controls that
automatically maintain and
duplicate temperatures pre-
cisely. And there’s no chance
of their being accidentally
reset—front-panel dial locks
protect your setting. Built-in
safety thermostats provide
fail-safe overheating pro-
tection.

Models 302 and 304 go
one step further. Their built-in
CO, flowmeters make a
separate gassing system

THEY SAVE TIME,
PEOPLE,
AND MONEY.

unnecessary. And their CO,
purge timers can restore five
percent CO, inless than a
minute.

All models come fully
insulated with fiberglass and
have full-view inner glass
doors with vapor-lock
gaskets.

The new 300 series incu-
bators from NAPCO. Inten-
tionally designed to save time,
save people, and save money.

Call or write us for more
information.

NATIONAL APPLIANCE COMPANY
10855 S.W. Greenburg Road
Portland, OR 97223-0002

Toll-free phone:

1-800-547-2555

Phone: 503-639-3161

Telex: 151144
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Ready for
chemical
emergencies?

Fisher Chemicals &
Systems help you take
quick action.

A shattered bottle, a potentially hazardous
spill. It's the kind of accident that should never
happen — but sometimes does. That’s when you
need Fisher's ChemSource® System. It's the
computer program that puts the facts about nearly
700 toxic and hazardous chemicals right at your
fingertips . . . FAST. Even if all you've got to go on
is a label fragment with part of a chemical name.
ChemSource lets you access data 6 different
ways. By chemical name, formula, DOT or CAS
number, your own inventory number. Even by the
first or last few letters of the chemical name. Then,
with a few keystrokes on your IBM* PC or
Commodore 8032, the facts you need are displayed
pronto. And with hardcopy printout when you want it.
Including first aid techniques, cleanup methods.

NFPA definitions and more. That makes
ChemSource an indispensable tool —
not just in emergencies, but in planning
for proper storage, transportation and
disposal of chemicals. And it's available exclusively
from Fisher.

We do even more for your safety. Our ChemAlert™
label gives you essential facts on safe storage, han-
dling and possible hazards at a glance. Plus first aid
and spill cleanup data. What's more, our Safe-Cote®
bottles and Safe-Tin™ cans make for safer handling
and storage of flammable and hazardous reagents.

Only Fisher offers the complete safety package.
Labels, containers, computerized safety data —
including the hardware, software and accessories
you need. Want more information? Call us at (412)
562-8543. Better yet, call your Fisher Representative
for a ChemSource demonstration, and get a set of
three color prints from the Fisher Collection of
Alchemical Art for your time and interest.

Ti of i i Corp.
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This handy 48-page reference makes selecting the
right freeze dryer for your rieeds a lot simpler. Not only
does it give you complete background on the freeze dry
process, it also features Labconco’s full line of quality
equipment and accessories. Here’s everything you need to
know to select the freeze dry system that’s right for you.

® Learn about the advantages of freeze drying over

other methods of preserving your biological samples.

® Discover the five basic considerations for choosing
the right apparatus for your usage.

® Find out how the correct freeze dry
components can actually simplify steps
of your research. Then choose from
Labconco’s state-of-the-art equipment.

%

’------4
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Name
Title

e /

Save you time selecting the right equipment...
Before you decide
on the

freeze dryer

for your lab,

send for this
FREE catalog.

Our systems are compact, reliable, easy to operate, and
simple to service. Plus, they’re backed by Labconco, one of
the leading manufacturers of lab equipment, and impor-
tantly, Labconco’s freeze dry equipment is the only freeze
dry equipment offered by Fisher Scientific. Like Labconco,
the Fisher Scientific name has long stood for the finest
quality products and the highest level of service.

Learn more. Send for your free, no-obligation cata-
log today. Complete and mail the coupon below or call
toll-free:

1-800-821-5506

(EXTENSION 99)

The only freeze dry equipment
offered by Fisher Scientific.

Fisher Scientific
An @I.LIED Company

“---- ------------------..

YES, please send me your 48-page full-color Freeze Dry
catalog. I understand it’s FREE and I’'m under no obligation.

Organization
Address
City

State

Zip Phone ( )

LABCONCO

’..------------------------
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Dept. 99, 8811 Prospect
Kansas City, MO 64132
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Sensitive It Is.
Radioactive It Isn’t.

The DNA Detection System
From BRL.

Until now, only a radioactive label
could provide the sensitivity required for
detecting small quantities of DNA.
Today—with BRL’s new DNA Detection
System—you can visualize even single copy
genes without radioactivity.

What the DNA Detection
System is:

Sensitive. Using this enzyme-based
system, together with the nonradioactive
label biotin-11-dUTP, you can detect 2 to 5
picograms of DNA. The key to this extra-
ordinary ability is a polymer of alkaline
phosphatase, which provides far greater
sensitivity than horseradish peroxidase.

Reliable. Only BRL provides pretested
reagents for making DNA test strips on
your nitrocellulose. Developed beside
your filter, test strips act as an internal
control, enabling you to monitor each

visualization reaction.

Easy to use. All the reagents in the
system—biotinylated poly alkaline
phosphatase, streptavidin, dyes, biotinyl-
ated control DNA and DNA dilution
buffer—are prescreened for use together.
They are packaged in a convenient
plastic container in which the filter can
be developed. In addition, BRL’s DNA
detection experts have compiled a clear,
step-by-step instruction manual which is
included with the system. Our scientists
also can assist you when you call the
BRL Tech-Line™.

Flexible. You can label your DNA
with biotin-11-dUTP and the nick trans-
lation reagents or labeling protocol of
your choice. Of course, if you choose to
purchase BRL’s own Nick Translation
Reagent System and our Biotin-11-dUTP,
you can be assured of optimal results,

because they are completely qualified for
use with our companion DNA Detection
System.

Rapid and inexpensive. Faster than
autoradiography, the DNA Detection
System actually costs less to use and
requires no expensive equipment.

What the DNA Detection
System Isn’t:

Radioactive. Used with biotin-11-
dUTP, our system has none of the
safety, stability and disposal problems
associated with radiolabeling for auto-
radiography.

Ask for our brochure and try
BRL’s DNA Detection
System. You’ll like it for what
it is—and for what it isn’t.

Bethesda Research Laboratories

Life Technologies, Inc.

Gaithersburg, Maryland 20877, U.S.A.

Telex: 64210 BRL GARG UW

To Order: (800) 638-8992

Tech-Line: (800) 638-4045

In Maryland and outside the U.S.:
(301) 840-8000

BRL

.Paisley PA3 4EF, Scotland

Bethesda Research Laboratories Ltd.
PO. Box 35 Postfach 210265
Trident House D7500 Karlsruhe 21
Renfrew Road ER.G.

Tel: 0721 705006
Tel: 041 889 6100

Telex: 777968 GIBCO G
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Bethesda Research Laboratories GmbH

Telex: 7825957 GIBCO D

Bethesda Research Laboratories SARL
F-95220 Herblay, France

Telex: 695729 FBIMAGRE

To Order/Technical Services: (3) 978 8200
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New Horizons for the University

A new phase is imminent for American research universities, in which
staggering problems and issues—faltering domestic economic productivity,
social inequities, unstable foreign relations, and a sagging U.S. share in the
international marketplace—mandate new applications of serious, creative
intellectual enterprise. One should not be overly expectant about this, but
the university’s horizon is indeed widening and the potential benefits are
real. Alliances between universities and other sectors of society are
multiplying, encouraged by some government funding and tax policies and
by private sector coalitions such as the Business-Higher Education Forum.

At my own university the trend is felt at all levels. Locally, we have
helped to form business-municipal coalitions to confront urban fiscal
problems; expanded education to foster international trade and exchanges;
created regional data bases as tools for economic planning and expansion;
moved toward comprehensive collaboration with school systems; and
formed a subsidiary Foundation for Applied Science and Technology to
accelerate movement of knowledge from laboratory to marketplace through
partnerships with industry. Moreover, we have joined with AT&T Informa-
tion Systems in a project to create a fiber-optic campus of the future, giving
us the capacity for quantum growth in versatile and integrated transmission
of audio, video, and digital information.

Increasingly, universities enter into arrangements like these with more
hopeful expectancy than apprehension. It is true that as the partnerships
multiply the university is presented with a set of deeply introspective
questions such as how to meet the demands of public service while
encouraging pure scholarship and preserving culture. The values of autono-
mous investigation and unfettered research were traditionally held aloof
from relevance, applications, outreach, and demonstrable public benefits.
But this stance is now being questioned. Admittedly difficult problems may
be encountered in business and government partnerships, such as mainte-
nance of the openness of university research and avoidance of conflict of
interest, but these issues should be challenges for constructive resolution.
The problems of society are imperatives for action, and the universities of
America are an immense public resource. Their leaders have no choice but
to preserve freedom of inquiry while playing a stronger role—even becom-
ing a force—in public service and the formation of public policy.

We must work to ensure that the challenges and opportunities presented
by universities’ burgeoning new relationships will actually broaden and
enhance their historic role. Among U.S. institutions, the university has
always stood apart for its ability to accommodate greater diversity within a
commitment to common principles. In the decades ahead no goal will be
more important to this nation. Adversarial relations such as those of labor,
business, and government often debilitate our efforts to compete. In the
countries of Western Europe and Japan, industrial objectives, national
economic planning, tax and export legislation, and labor policy are normally
merged into singular national purpose. Cultural homogeneity is often cited
as the essential ingredient.

Nevertheless, our own cultural and economic melting pot is a source of
vigor, ingenuity, and creativity that can help return the United States to
economic vitality and international leadership. American business manage-
ment has a characteristic style, involving negotiation and compromise,
sometimes faltering, that often leads to breakthroughs. But the advantages
of diversity are nowhere more impressive than in the American university
where men and women come together in an atmosphere of collaboration,
constructive competition, synergy, enterprise, and openness. There is great
need for the influence of this expansive yet integrated kind of leadership in
the United States today. Properly managed, universities’ growing partner-
ships with many sectors should add a dynamic new force in the revitaliza-
tion of America.—WESLEY W. PosvAR, Chancellor, University of Pitts-
burgh, Pittsburgh, Pennsylvania 15260
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In fermentation, whether you are
working on a research scale
application or in full size industrial
production, the choice of fermenter
can mean the difference between
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