


Ultra-Smooth induction drive,
based on Beckman ultracentrifuge
technology, has no brushes to change.
So the J2-21M is inexpensive to
maintain, and comes with a never-
before 3-year motor warranty.

For experimental flexibility, you
can spin 11 different rotors. And
virtually all of them offer higher
forces or volumes than competitive
models. There's the JCF-Z contin-
A 2-step accel/decel uous flow rotor, and the unique
system reduces run times toa elutriator rotor for gentle, living

There's an audible end- minimum, yet still gives you cell separations.
of-run signal. And a high quality separations. The J2-21M. With 35 years of
diagnostics readout that ! Every time. You have Beckman centrifuge expertise
signals power failure, rotor 10 rates tochoose  behind it. For full details write:
imbalance, over-speed from, and positive Beckman Instruments, Inc., Spinco
and over temperature. frequency control  Division, PO. Box 10200, Palo Alto,
gets rotors to speed = CA 94304.
smoothly and fast.

BECKMAN
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The ]J2-21M: the microprocessor-
controlled, high-speed centrifuge
with brushless induction drive, a
10-program memory, and a rotor
for every application. It's flexible
enough for the '80s and beyond.

The J2-21M is fully programmable,
so there's no chance for error on
repeat runs. Or you can manually set
run conditions with unbeatable
precision. Speed is accurate
to 10-rpm, time to 1/10
minute, temperature to 1°C.




T1ck tock.

Practically everything associated with tracer methodology
is dependent on that most precious of quantities — time.

Half-lives, specific activity, purity, and the dynamics of the
biological system under investigation all present windows
of opportunity that may be lost to careless timing.

So it is in our response to customer needs. Our shipping
system has been superbly tuned to the special requirements

of labeled chemicals in biological research. Our deliveries
are measured more conveniently in hours than days.

The person you talk to in our ordering department has
instant computer access to thousands of facts to answer
your specific questions then and there. And if the
moment should come when you must have technical help
to solve an unexpected problem, you can get the answer
as quickly as you can telephone our staff specialists.

These things we hope will save you minutes of time
and hours of vexation.

The NEN extras are the biggest
bargain in labeled chemicals

@ New England Nuclear’
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Two-dimensional Belousov-Zhabotin-
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the remarkable self-organizing proper-
ties manifest in a variety of geometrical
forms. Computer simulations running
from a variety of initial conditions grow
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model the laboratory experiments. See
page 615. [Barry F. Madore, Depart-
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No other laboratory shaker is more accurate
or provides faster results than the

Burrell Wrist-Action” Shaker

If you expect fast, accurate results
from your laboratory shaker, there’s
only one shaker that duplicates true
wrist-action shaking. The Burrell
Wrist-Action Shaker.

Here’s why.

The Burrell Wrist-Action Shaker
duplicates a hand mixing swirl for as
long as necessary, at the speed and
shaking angle you select. The swirling
motion is the key . . . all the contents
are in continuous motion, assuring
faster, more complete mixing. The
swirling motion is consistant at every
speed, so you can replicate exact
operations. . . every time.

Flexible and versatile.

Flexibility and versatility are what
make the Burrell Wrist-Action Shaker

so popular. We call it the Build-Up®
System. Withityou canadd onorinter-
change side-arms and platforms so
the capacity of your Burrell Shaker
grows and changes with your needs.
The Burrell Shaker can accommodate
from four to twenty-four Erlenmeyer
flasks, and with special clamps a
Burrell platform can hold up to eight
250 ml flasks, as well as separatory
funnels as large as 2000 ml.

Who uses the Burrell
Wrist-Action Shaker?

The Burrell Shaker is working
accurately in hundreds of industrial
and clinical laboratories; government
research departments; universities,
colleges and technical schools. For

more than forty years, the Burrell
Shaker has been working hard in
laboratories around the world. It's a
proven, quality, indispensable piece of
laboratory equipment.

Get the whole story.

We want you to know all the facts.
Write or call Burrell Corporation and
we'll send you our brochure describing
the only true wrist-action shaker
available.

BURRELL

BURRELL CORPORATION
SCIENTIFIC INSTRUMENTS

AND LABORATORY SUPPLIES

2223 FIFTH AVENUE, PITTSBURGH, PA 15219
Telephone 412/471-2527

ALL THE FEATURES OF THE BURRELL WRIST-ACTION SHAKER ADD UP TO THE MOST VERSATILE SHAKER AVAILABLE.
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To:
From:
Subject:

Dick
Bill
IBM Technology

I've been reviewing some of our past and present technological
achievements, and it occurred to me that the scientific,
engineering, and academic communities might like to know more
about them. Will you select a topic from the following list?

Thanks.

Vacuum tube digital
multiplier

IBM 603/604 calculators

Selective Sequence Electronic
Calculator (SSEC)

Tape drive vacuum column

Naval Ordnance Research
Calculator (NORC)

Input/output channel

IBM 608 transistor calculator
FORTRAN

RAMAC and disks

First automated transistor
production

Chain and train printers

Input/Output Control System
(10CS)

STRETCH computer
"Selectric" typewriter

SABRE airline reservation
system

Removable disk pack
Virtual machine concept
Hypertape

V-
o,
/2

»

A

o4y

System/360 compatible family
Operating System/360
So0lid Logic Technology

System/360 Model 67/Time-
Sharing System

One-transistor memory cell
Cache memory

Relational data base‘“""‘::>

1rst all-monolithic main
memory

Thin-film recording head
Floppy disk

Tape group code recording
Systems Network Architecture
Federal cryptographic standard

Laser/electrophotographic
printer

First 64K-bit chip mass
production

First E-beam direct-write
chip production

Thermal Conduction Module
288K-bit memory chip
Robotic control language

Wﬂw/a




PARTS
PARTNO | PNAME | SUPPLIERS
P107 BOLT SUPPNOJ] SNAME
P113 NUT 851 ABC Co
P125 SCREW §57 XYZ Co
P132 GEAR 563 LMN Co.
PRICES
PART# SUPP# PRICE
P107 851 0.59
P107 857 0.65
P113 551 0.25
P113 563 0.21
P125 S63 0.15
P132 857 5.256
P132 563 7.50

Figure 1. Relational data base consisting of three tables.

WHICH SUPPLIERS HAVE PARTS FOR LESS THAN $0.50?

SQL QUERY
USER INPUT:

SELECT PART#, PRICE, SNAME

FROM PRICES, SUPPLIERS

WHERE SUPP# = SUPPNO
AND PRICE <0.50

QBE QUERY
USER INPUT: DRAW PARTS, SUPPLIERS, SKELETON
COMPUTER-GENERATED TABLES AND USER INPUT:

SUPPLIERS | SUPPNO | SNAME

Il _sn | _Na
PRICES | PART# | SUPP# ]| PRICE
| Pt | _sn |_Pr<os0
| | | i
P. | Pt | _Pr | _Na |
RESULTS
PART# | PRICE | SNAME
P113 0.25 ABC Co.
P113 0.21 LMN Co.
P125 0.15 LMN Co.

Figure 2. An example of using IBM’s very-high-level data base
languages, SQL and QBE, to satisfy a request involving two
tables from Figure 1. The SQL commands are expressed in a
standardized block format; an example of the most common
form for extracting data is:

SELECT  some data (column names)
FROM some file (table names)
WHERE  certain conditions, if any, are to be met (rows)

QBE is initiated simply by typing the table name on the display
screen, and the screen returns a skeleton table with column
names in it. In this example, the user builds a new table in the
blank skeleton by typing “example elements” (e.g., __Pt) under
existing tables and in the blank skeleton. The example elements
are formed by typing an underline followed by any mnemonic
the ulser desires. Note that “P” simply means to present the
results.

With business information growing at the
rate of two file drawers per office worker per year,
and with increasing amounts of it stored in
electronic data bases, new techniques are
required to allow easy, yet controlled, access by
workers who lack computer expertise.

Starting in 1970, IBM researchers
formulated, implemented, and tested prototype
relational data base systems. This new approach
in data base processing virtually eliminates the
need for computer experience among users.

The relational model opened the way to
more flexible, easy-to-use data base systems. The
two relational data base management systems
marketed by IBM for intermediate and large
computer systems — Structured Query Language/
Data System, introduced in 1981, and IBM DATA-
BASE 2, introduced in 1983 —allow users to
update, retrieve, insert, delete, and otherwise
manipulate data merely by specifying what they
want to do, without having to tell the computer
how to do it.

These relational systems are especially
“friendly” because of the familiar, easy-to-
interpret manner in which users see the data—as
two-dimensional, rectangular tables (“relations”),
with all information arranged in columns
and rows.

IBM developed two very-high-level
languages, Structured Query Language (SQL)
and Query-By-Example (QBE), to access the
relational data bases. Both are easy to learn, easy
to apply, and immensely powerful. The innovative
concept of OBE, which had a significant influence
on display-screen interfaces, uses a two-
dimensional programming approach. All queries
are made directly onto a blank “skeleton” table
appearing on a display screen. The user extracts
data by a fill-in-the-blanks mode. SQL is a linear
language that comes very close to “speaking
English.” It may be used both by ad hoc users at
terminals and by programmers to embed SQL



Relational
Data Base

i icati APPLICATION AD HOC
statements in application programs. pAPPLICATION A

The non-navigational nature of the
relational data base model endows QBE and SQL
with extreme flexibility. Since there are no atrr
predefined information pathways to negotiate, the (QUERY MANAGEMENT FACILITY)
user is free to make all manner of ad hoc
queries —an essential feature for applications
where information needs change rapidly.

One of the most important IBM g VERY-HIGH-
innovations in relational data base technology was ENSUAGES

a compiler approach to execute SQL statements.
Replacing an interpretive approach, this
compilation technique reduces the overhead cost
of implementing the SQL language by using a
precompiler to generate a tailored data access
routine before execution time. The access routine,
because it is tailored to one specific program, and
is reusable, runs much more efficiently than a
generalized interpreter.

LOGICAL
> COMPONENT
(SQL COMPILER

In addition, the compilation technique uses TITASE MANAGEMENT o L PHYSICAL
a very sophisticated optimizer; which chooses « CONCURRENCY CONTROL > NN

economical access paths to the data. The compiler L SORTING CAPABILITY Y
approach allows data base query in a high-level, ;
easy-to-use language, yet also provides efficient

MANAGER)

program execution. Fi%;re 4. This generalized architecture is the basis for
IBMs relational data base products. It enables different
APPLICATION PROGRAM types of users to access data eastly, and yet is designed to

handle complex programming tasks efficiently while
providing the full function of a data base management
system.

Many scientists and programmers
throughout IBM contributed to the development of
relational data base technology, and researchers
continue to explore future applications for the

PRECOMP . .
Eeliper office environment and network users. These

MODIFIED 1 1 ’ nui
PRODIFIED O contrlbutlons are only part of IBM’s continuing
PROGRAM EXTRACTED SQL (1) R ; commitment to research, development, and
3” CATALOG | engineering. ===== =°
€) = = == ===
OPTIMIZER ACCESS —_——_— =
MODULE For free additional information
‘ on relational data base, please write:
(4) RE'—S‘Z%%NAL 1BM Corporation, Depl. 813D/3N35
777 7 3 Old Orchard Rd., Armonk, N.Y. 10504
~..

“igure 3. The compiler approach is the key to IBM’s efficient execu-
ion of SQL (very-high-level relational data base language) state-
nents. This diagram illustrates the execution of application
rograms with embedded SQL statements. Programs are first
rocessed by a precompiler; which extracts SQL statements from

he application program (1). The precompiler also replaces the SQL
tatement in the host program with a CALL to the access routine

2). By very sophisticated analysis of available paths to the data,

he optimizer chooses an economical path for the specific SQL
tatement, which is implemented as an access module (3). When the
rograms are executed, all the access modules for that program are
oaded to provide targets for the modified CALLS (4).



SCIENCE. SCOPE

Very High Speed Integrated Circuit technology will be introduced in a system that
lets U.S. Army and Marine Corps units automatically report navigation data and
their locations to command centers. Hughes Aircraft Company VHSIC chips will be
used in the Position Location Reporting System. The chips will significantly
increase communications and encoding capability, and reduce vulnerability to
jamming. The VHSIC program is being conducted by the Department of Defense to
develop chips that will give military electronic systems a tenfold increase in
signal processing capability. The high-speed, compact VHSIC chips will be more
reliable and will require less power than integrated circuits now in use.

Seven of every 10 commercial communications satellites now in service throughout
the world -- including the first four to be launched from the space shuttle --
were built by Hughes. Those four were SBS-3 for Satellite Business Systems, two
Anik-C's for Telesat Canada, and Palapa-B for Perumtel of Indonesia. All are
based on the HS-376 model, a drum-shaped satellite with an outer panel of solar
cells that drops down when in orbit to provide extra power. Nine customers have
ordered 27 spacecraft to date. Others include Australia, Brazil, Mexico,
American Telephone & Telegraph, Western Union, and Hughes Communications.

A uniquely shaped waveguide antenna is one of 13 patentable innovations built
into the Advanced Medium-Range Air-to-Air Missile. The antenna is configured to
occupy a very small space and yet provide a low-frequency-band data link to
launching aircraft. Its novel shape also minimizes interference and provides a
moderate amount of cross-polarization, a feature that improves communications.
Hughes designed and developed AMRAAM for the U.S. Air Force and Navy.

Computers are boosting productivity in the electronics business in many ways. At
Hughes, for example, one system saved untold time and money in the design of a
heat exchanger casting. The computer prepared engineering drawing dimensions and
tolerance data in far less time than manual methods. Then, in simulating how
numerical control machines would prepare the casting, it discovered the device
would have been destroyed in one phase of manufacturing. Engineers thus were
able to redesign the item even before a prototype was built.

"Diversification" characterizes Hughes Industrial Electronics Group, located in
the Southern California communities of Carlsbad, Irvine, Newport Beach, Sylmar,
and Torrance. Our facilities are like small companies with 500 to 2,500 employ-
ees, but each offers the resources and benefits of a multibillion-dollar company.
Our diverse technologies include silicon and GaAs semiconductors, fiber optics,
microwave and millimeter-wave communications, microprocessors, lasers, and solar
cells. Send your resume to B.E. Price, Hughes Industrial Electronics Group,
Dept. SE, P.0. Box 2999, Torrance, CA 90509. Equal opportunity employer.

Creating a new world with electronics
[ intakaledadd bl

1 1
1 i
' HUGHES '
1 [}
1 1
gy J
HUGHES AIRCRAFT COMPANY

For additional information please write to:
P.O. Box 11205, Marina del Rey, CA 90295



This Christmas,
bring a few good minds

together.

Yours. A couple of your friends. And the Editors of SCIENCE 84.

Think about it.

For someone you know, there is no gift quite as thoughtful
as a subscription to SCIENCE 84. Because it says, "l care about
the wonders of the world around me...and | know you
do, too."

But that’s not all your gift says. SCIENCE 84 is a rich
reward for the entire family. As the second-year-in-a-row
winner of the prized National Magazine Award for General
Excellence, it is a peerless treat for the inquisitive eye...as
well as the curious mind.

So take a moment now and think about your Christmas
list. It won't be long before a couple of your favorite minds. ..
come to mind.

Then, simply enter Christmas gift subscription orders for
them. SCIENCE 84's gift of special knowledge will compliment
your friends.

And it will compliment you, too.

HOLIDAY SUPER SAVINGS! $15 for the first gift. $10 for each
additional gift. For faster service, call TOLL FREE 1-800-
247-5470. If card is missing, write to SCIENCE 84, P.O. Box
10778. Des Moines, lowa 50347.
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How much computing power
will a penny buy these days?

You can get enough to
diagonalize a 100 x 100
Hamiltonian in 1.8 seconds.

You can also compute a million spin
updates in a second on a 3-D Ising
model or solve a tridiagonal system of
300,000 equations in one second.

The FPS-164 Scientific Computer
from Floating Point Systems gives you
that kind of computing power for a
fraction of the cost of a large main-
frame or supercomputer. Its 64-bit,
parallel, pipelined architecture, 58
megabytes of memory and speeds of
up to 12-million floating-point opera-
tions per second gives you the
capability needed for solving very
large problems.

FORTRAN made
easy.

You can take full
advantage of the archi-
tecture of the FPS-164
with the powerful soft-
ware available for it.

Topping the list is the
FORTRAN 77 Optimiz-
ing Compiler. It lets you
write code that reflects
the way you understand
the problem. You don't
have to understand
the architecture of the
FPS-164. The compiler
adapts the code to
the parallel, pipelined
architecture to give you
performance from 5 to

30 times faster than a
" super minicomputer.

The portability of
ANSI standard FOR-
TRAN code to the
FPS-164 also eliminates
the need for complex
program conversion.

The new FORTRAN-
callable FMSLIB (Fast
Matrix Solution Library)
is ideal for solving large

554

linear systems of equations. Sparse,
disk-resident matrices with up to
several billion non-zero entries can be
factored at speeds of over 10-million
floating-point operations per second.
A 2,000 x 2,000 symmetric matrix can
be factored in less than 11 seconds.

A math library with more than 400
highly-optimized subroutines for basic
and advanced mathematical opera-
tions is also available.

Proven Reliability and
Support.

Floating Point Systems has estab-
lished an impressive record for prod-
uct reliability and service. Customers
can use service facilities located at key

locations throughout the world and
take advantage of remote diagnostic
capabilities, comprehensive docu-
mentation and software support.

To learn more.

Call us, or write to find out how
cost-effective scientific computing is
on an FPS-164. Our toll free number
is(800) 547-1445.

FLOATING POINT

. SYSTEMS, INC.
PO. Box 23489
Portland, OR 97223
503) 641-3151
LX: 360470 FLOATPOIN BEAV
FPS Sales and Service World-

wide. U.S.: CALagunaHills,

Los Angeles, Mountain View.
CO Lakewood. CT Simsbury.
FLWinter Park. GA Aflanta. IL
Schaumburg. LA New Orleans.
MD Rockville. MA Dedham.

NJ Red Bank. NM Corrales,

PA Philadelphia. TX Grand
Prairie, Houston. WA Bellevue.
INTERNATIONAL: Canada,
Calgary, Montreal, Ottawa;
England, Bracknell, Berkshire;
France, Rungis; Japan, Tokyo;
Netherlands, Gouda; West
Germany, Haar.

DISTRIBUTORS: Australia and
New Zealand, Milsons Point—
N.SW. Melbourne-Victoria
(fechway Py, Lid); Austria,
Vienna (Othmar Lackner
Elektronische Bauelemente
Und Gerdte); Denmark,
Copenhagen (BLT Agenturer
A/S); Finland, Helsinki (OY Emmett
AR); India, Bombay (Hinditron
Computers PVT, Ltd); Isrcel,

Tel Aviv (Eastronics, Ltd); Korea,
Seoul (World Business Machine,
Inc); Singapore, Hong Kong,
Brunel, iIndonesia, and Malay-
siq, (Scientek Engineering CoJ);
Southem Africa, Johannesburg
(Anker Data Systems); Sweden
and Norway, \iaxholm (Tre
Konsutter AB); Taiwan, Taipei
(Sclentek Corporation).

© Floating Point Systems, Inc.
1983
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Billions of tiny plants died
in order to give you a bettercarrier
for catalysis and enzyme and
microbe immobilization.

Manville Celite catalyst carriers feature
controlled pore size and surface area.

Celite diatomaceous silica products, derived from fossilized re-
mains of single-celled plants, are ideal, low-cost catalyst carriers.

In conventional catalysis, the controlled pore size and surface
area of Manville Celite carriers, combined with chemical
stability, make this series of catalyst carriers ideal for diverse
applications and selective reactivity. Available as powders,
pellets, or spheres, they are widely used wherever an inert,
porous silica support is indicated—for example, the nickel
catalyst used in hydrogenation processes, the vanadium catalyst
used in the manufacture of sulfuric acid, and the phosphoric
acid catalyst of the petroleum industry.

For the biotechnology industry, Manville has designed a new
series of carriers for enzyme and microbe immobilization. These
carriers can allow the use of enzymes or microbes in either
continuous or batch processes.

In microbe and enzyme immobilization, properly sized pores
maximize the concentration of the enzyme or microbe, offer
protection from damaging fluid movement, help protect the
enzyme from destructive bacteria within the reactor system,
and improve diffusion of the product from the pores.

11 NOVEMBER 1983

Manville Research and Development will work with you to
develop carriers best suited to your specific applications. For
additional information, write R. J. Zilli, Manwville, Filtration and
Minerals, P.O. Box 5108, Denver, CO 80217. US.A.

Telephone: 303-978-2656. Telex: MANVL DVR 454404.

Manville
Mo tommoseam 7

es, | am interested in

O conventional catalysis
| O microbe and enzyme immobilization

O Please send me more information on above.
O Please have a representative contact me.

Name

Address
City State Zip

Phone
R. J. Zilli, Manville F&M, P.O. Box 5108, Denver, CO 80217 _l
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fractionstoy
chromatogram.

Not to the clock.

Program your collection by absorbance
peaks, retention times, timed intervals,
counted drops, or pumped volumes. You can
even enter fraction size directly in ml if you
have an ISCO WIZ peristaltic pump. FOXY
rejects void volumes, locates and saves
desired peaks, controls valves and pumps to
make gradients or automate your system,
and changes racks and volumes according to
peaks or time. For HPLC, collect successive
injections without resetting, and overlay
repeated injections of the same sample to
collect identical peaks in the same tubes. The
sloped keyboard, 12-digit display, and logical
programming make it all easy to do.

FOXY takes practically any size test tube,
plus 28 mm scintillation vials and even 500
mm bottles. It holds up to four columns and
288 tubes on just a narrow slice of your
bench. The most capable fraction collector
ever made still costs only $2795: to learn

more, call toll-free [800] 228-4250

(continental USA except Nebraska).

Or write ISCO, P.O. Box 5347,
Lincoln, NE 68505.
Instruments with a difference
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Afa
THEONETO
RELY ON!

Our expanded 1983/84 catalog

meets all your research chemicals

and materials needs, from our

broad line of over 11,000 listings:

® organics

® inorganics

® organometallics

* electronic grade chemicals &
materials

® pure metals & alloys

* research grade gases

¢ analytical standards

Our chemists are constantly trans-
lating current developments into
useful products to save you valu-
able research time. Our service
staff is efficient and accurate. . .
ready to ship, off-the-shelf, within
24 hours. Our prices continue to
be more than competitive! Rely
on us. We’'ll fill all your needs in
one convenient ordering step.
Send today for your free,
personal copy of the 1983/84
Alfa Catalog.

MORTON THIOKOL. INC.

Alfa Products

152 Andover Street

Danvers, Massachusetts 01923
(617) 777-1970, Telex: 951360
ALFA PROD DARS
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The Hluminated Vortex




The HHluminated Vortex

Understanding how the in-cylinder flow of the fuel-air mixture is influenced
by chamber geometry provides a key to improving engine performance.

By applying a laser measurement technique, a researcher

at the General Motors Research Laboratories has gained new

insight into the behavior of the flow.

Mean Velocity

50

40 N

T

10 o

Mean Velocity/Piston Speed

Intake Compression
0 180 360
Crankangle, Degrees

Figure 1: History of mean velocity at a single
engine location.

Figure 2: Panoramic view of engine flow pat-
terns. With changing crankangle, the center of
rotation precesses from the cylinder’s lower left
quadrant to its upper right quadrant.

THE FLUID motions inside
engine cylinders have consid-
erable influence over the progress
of combustion. Mixing of air and

fuel, combustion rate, and heat
losses from the cylinder are all im-

portant transport processes strong-

ly dependent on fluid motions.
The motion inside the cylinder has
two components. Mean velocity
influences the transport of mo-
mentum, energy, and species on a
cylinder-wide scale, while the tur-
bulence component influences the
same phenomena on a local basis.
The in-cylinder flow field depends
primarily on the geometry of the
cylinder and inlet port. Hence, de-
cisions made in the engine design
stage exert a controlling influence
over the flow. But before questions
about how different geometrical
features affect the flow field can be
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answered, the problem of how to
measure the flow must be solved.
By applying Laser Doppler Ane-
mometry (LDA), Dr. Rodney Rask,
aresearcher at the General Motors
Research Laboratories, has ob-
tained detailed measurements of
the flow field.

LDA is a technique in which
two focused laser beams pass into
the cylinder through a quartz win-
dow. In the minute measuring re-
gion where the laser beams cross,
a regular pattern of interference
fringes is created. As the I-micron
particles, which have been added
to the engine inlet flow, cross the
measurement region, they scatter
light in the bright fringes. In Dr.
Rask’s LDA system, the scattered
light is collected by the same
lenses used to focus the laser
beam, and measured by a photo-
multiplier tube. The resulting sig-
nal is processed electronically to
determine the time it takes a par-
ticle to traverse a fixed number of
fringes. Since the fringe spacing is
a known function of the laser
beam crossing angle, this transit
time provides a direct measure of
velocity.

During operation of the
LDA, measurements of velocity as
a function of engine rotation (crank-
angle) are made at a number of lo-
cations within the cylinder. The in-
stantaneous velocity at each point
must then be separated into mean
and turbulence components. The
simplest technique is to declare
that the mean velocities for all
cycles are identical and ensemble
average the data. However, this
approach ignores the cyclic varia-
tion in the mean velocity. Another
technique looks at individual
cycles and uses a variety of
methods, including sophisticated
filtering, to split the instantaneous
velocity into its components. This
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approach is consistent with the
LDA measurements, which clearly
show that the mean velocity does
not repeat exactly from one engine
cycle to the next.

Differences in the flow field
from one cycle to the next can
seriously compromise engine
efficiency. Near the end of the
compression stroke, it is important
to maintain a consistent velocity at
key cylinder locations (e.g., at a

spark plug). Dr. Rask’s LDA mea-

surements have identified design

features that control cyclic varia-

bility.

FGURE 1 shows mean velocity

measured at a single location

during an engine cycle. High ve-

locity exists during the intake

stroke when the inlet flow is rush-

ing through the narrow valve
opening. This jet-like flow into the
cylinder causes large velocity

differences between adjacent cyl-

inder locations and produces
strong turbulence. As the end of
the intake stroke is approached
(180 degrees in Figure 1), the levels

of both mean velocity and turbu-

lence drop rapidly. This decrease is
a result of the changing boundary
conditions for the cylinder—from
strong inflow to no inflow. During
the compression stroke the flow
field evolves, but it undergoes no
drastic changes. However, in a
high-squish chamber, where the
flow is forced into a small bowl in

the piston or cylinder head, consid-

erable turbulence is generated
near the end of the compression
stroke.

Measurements from many
cylinder locations are necessary to

make the flow field understand-
able. Figure 2 shows four flow pat-

terns covering a period from near

the end of intake into the compres-

sion stroke. Note the strong vorti-
cal flow, with the center of the
vortex away from the cylinder
center and precessing with chang-
ing crankangle.

By experimenting with geo-
metrical variables, Dr. Rask has
gained new understanding of phe-
nomena observed in operating en-
gines. The resulting knowledge
has guided the design and develop-
ment of new engines with a mini-
mum of trial-and-error testing. The
LLDA findings are also being used
to validate and calibrate engine
flow computer models under devel-
opment.

“From our measurements,”
Dr. Rask states, “we have been able
to deduce how changes in the ge-
ometry of the port and combustion
chamber modify the velocity field.
These flow field effects are now
being used to help designers tailor
engine combustion for optimum
performance.”

General Motors

Dr. Rodney Rask is a Senior Staff
Research Engineer in the Fluid
Mechanics Department at the
General Motors Research Labora-
tories.

Dr. Rask received his under-
graduate and graduate degrees in
mechanical engineering from the
University of Minnesota. His Ph.D.
thesis concerned the Coanda
effect.

Prior to joining General
Motors in 1973, Dr. Rask worked
on the design of nuclear reactors at
the Knoll's Atomic Power Labora-
tories. In addition to further refine-
ments in LDA measurement
techniques, his current research
interests include computer simula-
tion of engine systems, with spe-
cial emphasis on the intake
manifold.
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UV-Visibility
for Kinetics.

From Varian.

Since its introduction, the DMS 100 Spectrophotom-
eter has enjoyed unprecedented popularity, because

it simply offers more analytical possibilities for your
instrument investment dollar. Scientists like the way the
DMS 100 displays a spectrum on the video screen in
real time; the way it stores spectral information in its
capacious memory for later retrieval; and its intelligent
cell changer.

The DMS 100 with the cell changer lets you

= signal-average for each cell

= monitor cell temperature

= print out absorbance, slope, standard deviation,
and temperature

But if you need

= gccurate measurement of differences less than
0.010 Abs

= plots of temperature versus absorbance

= measurement of highly absorbing, scattering
samples

you need the ultrahigh-performance Varian-Cary
2200 UV-Vis Spectrophotometer.

Computer compatibility? Of course!

Both the DMS 100 and the 2200
interface with the Varian DS 15 Data
Station to form a completely

automatic UV-Vis system.

Circle Reader Service Number 250 for more information:
circle No. 251 to discuss your UV-Vis needs with
a Varian representative.
For immediate assistance contact: Florham
Park NJ (201) 822-3700 « Park Ridge IL
(312) 825-7772 » Sugar Land TX (713) 491-7330
» Georgetown, Ontario (416) 457-4130.
Or write 611 Hansen Way, Palo Alto, CA 94303
In Europe: Steinhauserstrasse, CH-6300 Zug,
Switzerland

Intelligent Automation... varian
from Varian



How 5 new Nalgene' filter units
solve the most common problems
of tissue culture filtration.

Problem: Cytotoxicity

Contamination is the enemy of every tissue culture experiment.

The Nalge Solution: The new Nalgene type TC Tissue Culture Sterilization Filter Units
surpass existing standards for cell toxicity testing. They alone incorporate a membrane that is
inherently hydrophilic; it has no surfactants, plasticizers or wetting agents (it's Triton-free) to con-
taminate culture media. It is extremely low in extractables. The proven design of Nalgene Filter
Units reduces the chance of contamination. And our specially selected method of radiation sterili-
zation eliminates any possible EtO residue on the membrane.

Problem: Mycoplasma Contamination

The Nalge Solution: These new Nalgene units are the only ready-to-use tissue culture
filter units that come with either a 0.1- or 0.2-micron membrane. You can use the 0.2-micron
membrane unit when Mycoplasma contamination is not a problem. If it is, you can follow with the
0.1 membrane unit to be sure you have no problem.

Problem: Inconvenience

Setup, cleanup and repeated sterilization of reusable filter holders consume valuable time and
effort. Some ready-to-use filters make you provide the sterile receiver

The Nalge Solution: The new Nalgene TC Filter Unit is completely self-contained, with an
integral receiver, and is pre-sterilized for immediate use. Its ready-to-use, disposable design simpli-
fies your total procedure.

Several filters solve some of your problems.

. Only ours solves a/l of them. Order from your Authorized
Nalgene Labware Dealer. For more information, write
Nalgene Labware Department, Nalge Company,

Box 365, Rochester, NY 14602 or call Nalge Technical
Service at 716-586-8800

¥ e LIC ; . - A\»a\iat{le in thrffe capacities: 30 mL, with O.1-micron (Cat. No
500 mL 0.2 membrane Wy 162-2010) or 0.2-micron (Cat. No. 1562-2020) membrane; 115
i) SRR mL, with 0.1-micron (Cat. No. 1560-4010) or 0.2-micron (Cat. No
Center right, C115mL e 150-4020) membrane; and 500 mL, with 0.2-micron mem-
0.7 or 0.2 membrane brane (Cat. No. 151-4020).

Bottom, Type STC 30 mL For laboratory use only
0.7 or 0.2 membrane Not for in-vitro diagnosis or parenterals.

SYBRON Nalge
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THE THIRD ANNUAL CONGRESS FOR

HYBRIDOMA RESEARCH

FEBRUARY 19-22
TOWN & COUNTRY HOTEL, SAN DIEGO, CALIFORNIA

Co-Chairmen:

Zenon Steplewski Hilary Koprowski Joseph Davie
The Wistar Institute The Wistar Institute Washington University
Philadelphia, PA Philadelphia, PA St. Louis, MO

The Annual Congress for Hybridoma Research, now in its third year, is recognized as the premier symposium on
the subject, and presents the important developments that impact on current and future work.

Plenary Session: ONCOGENES AND GROWTH FACTORS
Robert C. Gallo, National Institutes of Health

Workshop Topics & Chairmen:

VARIATION AND MODULATION

Matthew Scharff, Albert Einstein College of Medicine

CHEMICAL NATURE OF MONOCLONAL ANTIBODY DEFINED ANTIGENS
Ralph A. Reisfeld, Scripps Clinic and Research Foundation
IMMUNOREGULATION

Fritz Melchers, Basel Institute for Immunology

ANALYSIS OF INFECTIOUS PROCESSES USING MONOCLONAL ANTIBODIES
Michael B.A. Oldstone, Scripps Clinic and Research Foundation
IMMUNODIAGNOSIS

Noel L. Warner, Becton Dickinson and Company

NEW APPROACHES TO IMMUNOTHERAPY

Jerome Ritz, Dana-Farber Cancer Institute

Poster Sessions: TECHNOLOGICAL ADVANCES IN HYBRIDOMA RESEARCH

Deadline for submission of ABSTRACTS for POSTER SESSIONS is December 15, 1983
Contact Zenon Steplewski - (215) 898-3924

Organized by Scherago Associates, Inc., in conjunction with
the journal, Hybridoma, and Genetic Engineering News,
published by Mary Ann Liebert, Inc,

REGISTRATION FEES:
$400 On-site registration — includes a one year subscription or renewal to the journal, Hybridoma.
$350 ADVANCE REGISTRATION - (Received by Jan. 16) ~ Includes a one year subscription or renewal to the

journal, Hybridoma.
$175 STUDENT REGISTRATION - Student status must be confirmed in writing by department chairman. Does

not include subscription.
4-7  registrations received together from same organization $300 each. Includes 4 journal subscriptions only.
8-10 registrations received together from same organization $200 each. Includes 4 journal subscriptions only.
Larger group rates available upon request.

Attendance will be limited. Make checks payable to: Scherago Assoc., Inc., DNA/HYBRIDOMA

[] Please reserve space(s). Registration Fee of $ enclosed.
[J Please send abstract form.

Name

Dept.

Organization
Street
City State Zip

Telephone: ( )

Return to: Hybridoma; c/o Scherago Associates, Inc.
1515 Broadway, New York, NY 10036 e (212) 730-1050
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The World of EM SCIENCE
introduces its NEW “Chemicals for
Research and Synthesis” Catalog
featuring Organic & Life Science
Research Chemicals.

Our BLUE BANNER SERVICE Catalog

offers you:

B Building blocks for organic synthesis

B SequEtiicient™ reagents, application tested
for protein sequencing

W Kryptofix® catalysts designed for your
stereospecific reactions

@ Specially purified electrophoresis reagents

® High performance Spectromelt® decompo-
sition agents for easy sample preparation,
e.g.in -r%y fluorescence analysis

W Media for density gradient centrifugation

B Quality solvents

W Proteinase K and other specialty enzymes

B Organometallics

W Histological products
and many more general research reagents.

For Tradition and Quality

EM SCIENCE (formerly MCB Manufacturing
Chemists), an associate of E. Merck, Darmstadt,
Germany, has long been recognized for high
quality laboratory chemicals. For more than a
century, E. Merck has assumed the position of
leadership in introducing the latest most innova-
tive products for the research community.

24 Hour Service:

EM SCIENCE is supported by a dedicated,
corporate commitment to provide you with our
BLUE BANNER SERVICE. Our special direct
order processing unit is designed to ship
stocked items within 24 hours, so you will get
the right product, for the application, right away.
If you need immediate access to product infor-
mation or any technical assistance, our highly
skilled technical service personnel are ready to
answer your questions.

For a copy of your FREE EM SCIENCE
“CHEM S FOR RESEARCH & SYNTHESIS”
Cw:“‘ulog‘o, use the reader service number or

™

EM SCIENCE

A Division of EM Industries, Inc.
480 Democrat Road
Gibbstown, NJ 08027

(609) 423-6300

Associate of E. Merck, Darmstadt, Germany

Remember EM SCIENCE for all of your organic
and life science reagent needs because OUR
COMMITMENT IS TO YOU, OUR CUSTOMERS.
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More than one weigh
to trim your balance

he Affordable Versatile
Weigh Weigh
Fisher Series 7000 Fisher Series 8000

[ ] All new advanced microprocessor [ ] Readout in grams, ounces, grains
design. or pennyweights at the touch of a
[] One-touch subtractive taring up to button.
the full capacity of the balance. [ ] Automatic calibration in seconds
[ ] Results in grams in less than 3 ... without screwdriver adjustment.
seconds. [] Perform parts counting with or
[ ] Rugged die-cast aluminum hous- without a computer.
ings that stand up to the most de- (] Bi-directional communication via a
manding conditions. standard RS232 data link.

The Guaranteed Weigh. Stated simply, if a Fisher
Series 7000 or Series 8000 fails under warranty we'll
replace it free of charge.

For more information contact your Fisher represen-
tative. Or better yet, call us at (412) 562-8543.

Fisher Scientific
An AALLIED Company
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Measuring
Prostaglandins?

Complete RIA kits for:

3H-RIA
Catalog No.
Prostaglandin E;
100 tubes
Prostaglandin F3,
100 tubes
Thromboxane B>
100 tubes SG 6003
6-Keto Prostaglandin F,,
100 tubes SG 6004
Prostaglandin D
100 tubes
13, 14-Dihydro-15-Keto
Prostaglandin F5,
100 tubes
S5-HETE
100 tubes

12-HETE
100 tubes

15-HETE
100 tubes

125|-RIA

SG 6001

SG 6002

SG 6005

SG 6006

SG 6010
SG 6011

SG 6012

Catalog No.
Thromboxane By
100 tubes
6-Keto Prostaglandin F,,
100 tubes SG 6222

Prostaglandin E3
100 tubes

SG 6221

SG 6223

Full color wall chart of Prosta-
glandin Biosynthetic Pathways
available free on request.

For additional information or
Technical Service call toll-free
1-800-343-1346. In Mass. call
(617) 265-6004.

Seragen, Inc.
54 Clayton Street
Boston, MA 02122
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not improve overall diabetic control fur-
ther emphasized that the glycemic index
should be used in combination with other
food attributes (for example, macro- and
micronutrient content and overall calo-
ries) rather than as the sole criterion for
planning diets for diabetics. More recent
work, such as the useful studies of Col-
lier and O’Dea showing marked respons-
es of insulin (4) and gastric inhibitory
polypeptide (5) to fat, have served to
strengthen this position. On the positive
side, we see an important function of the
glycemic index in allowing identification
of starchy carbohydrate foods that may
be incorporated into the higher carbohy-
drate diets now being recommended in
the treatment of diabetes. Such diets
have as their goal the reduction of fat
intake. With foods that have a low glyce-
mic index, this may be achieved without
increasing the postprandial glycemia.
Even when diets include very high levels
of fat (46.5 grams of butter per 75 grams
of carbohydrate), the original glycemic
index approach is useful, as demonstrat-
ed by the studies of Collier and O’Dea.
Thus, despite the addition of fat, lentils,
a food with a low glycemic index, still
produced an appreciably lower glycemic
response than potatoes, a food with a
higher glycemic index (5).

Our previous work with dietary fiber
suggested that a reduction in blood glu-
cose coincided with a reduced rate of
carbohydrate absorption (6). Our studies

with foods and those of O’Dea and co-
workers have confirmed that rate of di-
gestion may be a major factor in deter-
mining the glucose (7) and insulin (5, 8)
response to starchy foods. Study of the
effects on the endocrine response of add-
ing fat and protein to meals is important.
However, such studies are complemen-
tary to extensive glycemic index testing.
This is urgently needed to get an overall
picture of the glycemic responses to the
many foods that have not been tested
and to enable selection of specific foods
for more detailed testing and, at a later
stage, possible incorporation into thera-
peutic diets.

THOMAS M. S. WOLEVER

DAvID J. A. JENKINS

Department of Nutritional Sciences,
Faculty of Medicine,
University of Toronto,
Toronto, Canada M55 1A8
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Erratum: In the report ‘*Monoclonal antibodies in the lymphatics: Selective delivery to lymph node
metastases of a solid tumor’’ by J. N. Weinstein et al. (28 Oct., p. 423), figure 2 was printed incorrectly. In the
bar graph on the left, the captions under N = 13 and N = 4 were interchanged. The correct figure is printed

below.
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P-L Biochemicals -
30 Years of Service

If your laboratory is using research
biochemicals, chances are you've
heard the phrase “excellence in
biochemistry”. These are the words
that have described the innovative,
high quality research products of
P-L Biochemicals for over 30 years.
From the introduction of ATP in
1951 to the M13 cloning system in
1981, P-L Biochemicals has sup-
plied research and industry with an
array of over 2500 essential bio-
chemical tools. In the field of
Molecular Biology alone, P-L has
been an early leader offering over
350 products, with nucleoside
phosphates introduced as early as
1954. Enzymes, lipids, lectins, and
carbohydrates, are just a few of the
many other product areas where
P-L Biochemicals has made an
essential contribution.

P-L Acquires
New Strengths

Essential to the production of any
high purity biochemical are the
purification strategies and materials
used. P-L has established a well-
deserved reputation for producing
some of the highest purity materials
in the world. It is because of the
priority of process development that
the news of the acquisition of P-L
Biochemicals by Pharmacia, Inc.
comes as a welcome addition

to the already massive amount of
purification experience at P-L.

Pharmacia Fine Chemicals
introduced Sephadex® in 1959,
the first separation media
designed specifically for
purification of biologically
sensitive molecules. Since then,
Pharmacia has been known for its

c excellence in
biochemistry

aggressive introductions of com-
pletely new separation methods
and high standards of product qual-
ity and technical support; the very
same business precepts exhibited
over the years at P-L Biochemicals.

Quality of product, quality of ser-
vice and an unblemished, long-
standing history of each for both
Pharmacia and P-L are perhaps the
most significant reasons why the
new P-L organization, Pharmacia
P-L Biochemicals, Inc. will be
important to you.

q

Look to the Future

Effective immediately, distribution
of P-L products will be available
through the technical representa-
tives of the Pharmacia organization.
Pharmacia and P-L will also be
together on the exhibit floors of
many major meetings. Pharmacia
Fine Chemicals and P-L
Biochemicals have a long standing
commitment to produce out-
standing products from the most
recent technologies. This remains
foremost in the objectives of the
new organization. Look to the future
for exciting new developments from
Pharmacia P-L Biochemicals, Inc.




Peripheral blood specimen

with immalureérylhﬂﬁes and granulocytes.

Nikon Labophot microscope
CF 100X NCG plan apochromat,
CF 5X photo eyepiece.

Perhaps the most striking
quality a Nikon Labophot
contributes to its images is
virtually nothing.

Nikon'’s exclusive CF
optical system makes the
Labophot a practically trans-
parent window for viewing
laboratory specimens. It in-
troduces no color shifts to
obscure interpretation. And
its exceptional resolution

and contrast further aid
objective classification.

Yet, this research-level
optical system is integrated
into a rugged, moderately
priced instrument intended
for demanding daily use.
Plus, the Labophot has a full
range of accessories.

Take an objective view of
your laboratory microscope
requirements. Ask to look

into a Labophot. For full
information and a repro-
duction of this photomicro-
graph, write: Nikon Inc.,
Instrument Division, 623
Stewart Avenue, Garden
City, NY 11530 (516) 222-0200

Nikon

Extending Man’s Vision

For information circle reader service number 176
For a demonstration circle reader service number 177

Nikon Labophot

© 1982 Nikon Inc.
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SCIENCE

Personal Computing in Education and Research

In universities, time-sharing has never been a satisfactory system for
using computers. Increased education produces more people who want to
use the computer; more users, in turn, produce slower response time and
greater waiting time for access. Thus, for any organization that encourages
use of the computer, time-sharing becomes unsatisfactory. The develop-
ment of the microcomputer stimulated thoughts for constructing an alterna-
tive system to time-sharing for effective use of computers. A personal
computer, or work station, would solve the access problem and would
provide uniform response time regardless of the number of users.

At Carnegie-Mellon University, this thinking has led to plans to develop a
distributed computer system consisting of small computers connected with
each other as well as with larger computers, specialized output devices, and
the library—that is, an integrated computer network. This will enable
faculty members to have computers in their homes for personal use and for
communication with students and colleagues. With such a system, the main
computer will be used primarily for problems that require more capacity
than is available at the individual work stations. The ultimate aim is to have
a personal computer for each student, for all administration and staff
members who need one, and for each faculty member who wants one.

Unfortunately, no network exists that can handle the number of comput-
ers that we envisage—approximately 8000. A study done jointly with IBM
indicated that it would be feasible to construct a network that could handle
the expected number. Carnegie-Mellon and IBM have now launched a joint
project to develop this network. IBM will have the ownership of the
software defining the network and will be able to make the network
available to other colleges and universities. Carnegie-Mellon will gain
perpetual use of the software. However, no university should be committed
to a single company, and although the computers in the Carnegie-Mellon
network will be predominantly from IBM, it is our objective that computers
from all major vendors be able to coexist within the system.

Since we consider a distributed system to be the computer system of the
future for all educational institutions, we have applied to the Carnegie
Corporation for a grant to form a consortium of schools that would be
involved in the development of software to make effective use of the
system. We are optimistic that the consortium will be organized.

In making the transition to the new system, we have deployed a number
of the current personal computers throughout the university. Some 550 of
these computers will be in use by faculty and students by the end of the
academic year and will employ the current time-sharing system for commu-
nication. The response from the faculty in fine arts and humanities has been
enthusiastic, and they have shown tremendous ingenuity in using the
personal computer to help achieve their educational and research goals. Our
experience does not justify the fear expressed at many institutions that
faculty from these disciplines will reject the computer.

An environment that is densely populated with computers represents a
new type of world. We need to know the impact of such an environment on
social interactions. We also must study the effects of decisions made by the
process of communicating over a network, as opposed to face-to-face
meetings. There are, in fact, a large number of issues that require study at
the inception of the radical change we are making. As a result, we have
created a committee of social and computer scientists to study these and
similar important questions as the environment changes.

I believe that this system will have consequences that one day will be
looked upon as a revolution in higher education. The key to making this
revolution successful is the development of the proper software. The
intelligence and ingenuity of all educators will be called upon in the attempt
to realize the educational potential of a network of individual work
stations.—RICHARD M. CYERT, President, Carnegie-Mellon University,
Pittsburgh, Pennsylvania 15213
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PERFORMANCE ARCHITECTURE:

Data Acquisition and Control. Multi-User
Computation. High-Performance Graphics.
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Masscomp’s unique triple-bus
Performance Architecture™ deliv
ers unequalled system price/per-
formance. With its dual-processor
CPU and up to 7 megabytes ECC
memory, the Masscomp MC-500
offers scientists and engineers
outstanding computation power
With the addition of Masscomp-
designed floating-point and array
processors, throughput is even
further enhanced
The MC-500 runs a virtual mem-
ory, real-time UNIX ™ operating
system with Ethernet™ support.
Supported languages include C,
FORTRAN 77, and Pascal-2!" The
Quick-Choice' multiple-window
user interface offers menu-driven
access to system functions
Key system capabilities include:
DATA ACQUISITION AND
CONTROL
m Bit-slice Data Acquisition and
Control Processor

= One million 12-bit analog
samples/second

= One microsecond external-event
response

MULTI-USER COMPUTATION

= 32-bit CPU with 4K byte cache

®= 16 megabyte virtual address
space

= 7 millisecond 1024-point complex
ik

HIGH-PERFORMANCE

GRAPHICS

= Independent 32-bit graphics
processors

® 1024 x 800 x 2 x 1 pixel mono-
chrome graphics

m 832 x 600 x 2 x 10 pixel color
graphics

For more information on how
the MC-500 is delivering results in
industrial, university, government,
and medical applications, call
1-800-451-1824

MASSCOMP

One Technology Park

Westford, Massachusetts 01886
TWX: ESL 196520

Telex: 704353

Cable: MASSCOMP

Performance Architecture and Quick-Choice are trademarks of the Massachusetts Computer Corp. UNIX is a
trademark of Bell Laboratories. Pascal-2 is a trademark of Oregon Software. Ethernet is a trademark of the Xerox Corp
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