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Whyare the 
world's most 
advanced 
LS instruments 
tested with 
these nuclear 

supplies? 
The Beckman total nuclear 

supply capability evolved along 
with our LS counting instruments 
to give us a constant source of 

fully quality-controlled cocktails, 
solubilizers and counting vials. 

Today, the same supplies we 
used in our own state-of-the-art 
instrument R&D programs are 
available to LS researchers 
nationwide. 

And whether or not you own 
a Beckman Instrument you'll 
benefit from optimized counting 
efficiencies, superior reliability, 
and the convenience of one expert 
source for all your nuclear needs. 

Right now, orders of 
premixed cocktails, cocktail in- 
gredients, and counting vials are 
available with 24-hour response 
times from a national network of 

Circle No. 123 on Readers' Service Card 

shipping depots. And major cost 
reduction programs have been 
designed to meet the individual 
requirements of research facilities 
both small and large. 

So contact your local 
Beckman representative now and 
ask about our special nuclear 
supplies introductory programs. 

Or contact Scientific 
Instruments Division, Beckman 
Instruments, Inc., P.O. Box 
C-19600, Irvine, CA 92713. 

Innovation you can count on. 

BEC CIKMAN? 
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Isaacs' wave pump during tests off La 
Jolla, California. In very low waves, 
water is ejected continuously some 4 
meters high. The pump is simple in de- 
sign, slack tethered, and responds to 
waves farom all directions. See page 265. 
[Steven Suess, Scripps Institution of 
Oceanography, La Jolla, Calif.O 
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A Choice. 

Visual Solutions 
Through Graphics. 
Graphic systems powered 

by HP desktop computers give 
you a wide variety of appli- 

cation possibilities. With 
graphics options, plotted 

data becomes visible practi- 
cally as fast as it is generated. 

Whether it's CRT graphics 
or hard copy from the printer 

or plotter, you work with ad- 
vanced graphics software and 

unified commands through 
HP Graphics Language. 

Expand Your System* 
HP Desktop Computers have 

:become the center of a growing 
family of input, output and stor- 

:age peripherals. You can tailor 
a system to suit your needs 

bychoosing HP printers, plot- 
ters, paper tape punches and 

readers, card readers, digitizers, 
flexible and hard disc drives. 

Choose fast, quiet thermal 
rinters or multi-copy impact printing and 
disc capabilities ranging from 500K byte 

flexible to 120M byte hard discs. 

We build a broad range of desktop 
computers, with one just right for your 
computational applications. System 45B 
provides advanced graphics (including 3D), 
449K byte read/write memory capacity 
and big system peripherals. System 35 
offers a low cost 250K byte read/write 
memory capability with optional assemly 
language programming and powerful 
interfacing characteristics for automatic 
measurement and analysis. 
A Growth Path. 
HP can meet expanding 
needs with data com- 

tasking applica- 
unitions, HP 1000 

computers offer a 
wide selection of 
compatible RTE 
operating systems 
with optional data base management, 
factory data collection and up to 64 
user terminals. 

For more information. Cal 800- 
821-3777, extension 119, toll-free day or 
night (Alaska and Hawaii included). In 
Missouri, call 800-892-765, extension 
119. Or write 3404 E. Harmony Road, 
Fort Collins, Colorado 80525. 

For a demonstration. Call the HP 
regional office nearest you: East201/ 
265-5000; West 213/970-7500; Midwest 
312/255-9800; South 404/955-1500; Sh 
Canada 416/678-9430. 4,/S 

KLrf HEWLETT 
Cr PACKARD 
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The new Varian MAT 212 and 312 mass spectrometers 
are so attractively priced you'll think theyre on sale. 

If you've always been a Varian admirer, now's 
an excellent opportunity to be a Varian owner. 

Reason: Varian has put together some great 
"packages" combining our new MAT 212 and 
312 mass spectrometers with our popular SS200P* 
data systems which feature simultaneous data 
acquisition and evaluation. 

And, whether a 212 or 312 package catches 
your eye, you'll like our irresistibly low prices. 

The MAT 312 is an advanced version of our 
popular MAT 311A. It has an improved source 

Performance at a glance! 
MAT 312 

Resolving power: up to 35,000 (10% valley) 
Mass Range: 1 to 3600 amu 
Accuracy: better than 2 ppm 

MAT 212 

Resolving power: up to 20,000 (10% valley) 
Mass Range: 1 to 1200, switchable to 3600 amu 
Accuracy: better than 3 ppm 

*Outside U.S. -SS 188. 

with more accessories and greater versatility for 
applications including field desorption studies. 

The versatile MAT 212 brings a proven track 
record to CI/EI studies, not to mention such great 
options as GC/MS analysis with packed columns 
(jet separator); multi-ion selection analysis, DCI 
(direct chemical ionization or desorption CI) 
collisional activation analysis, negative ion 
detection and much more. 

Now, to the bottom line. . price. We suggest 
you call us. You'll be pleasantly surprised and 
may want to arrange a demonstration. For infor- 
mation or literature contact: 

Varian MAT Mass Spectrometry, 25 Hanover Road, Florham Park, 
NJ 07932. Phone (201) 822-3700 

Varian MAT GmbH, Postfach 14 4062 
Barkhausenstr 2, 2800 Bremen 10 
West Germany. Phone (0421) 5493-1 

Varian Associates, Ltd., 28 Manor Road 
Walton-on-Thames/Surrey 
United Kingdom. KT12, 2QF 
Phone (43741) 
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* FLUORESCENCE STAINING 
* CYTOTOXIC DEPLETIONS 

* CELL SEPARI 
* GENETIC TYF 

HIGHLY SPECIFIC REAGENTS DETECTIN( 
MOUSE CELL-SURFACE ANTIGENS 

H-2 la Ly Ig9 

Specificity Detected H-2Kk lak(17) lak(2) Ly 1 Ly 2 Ig5a 
MAb H-Chain Isotype ?2a Y2b Y2b Y2a Y2a ?2a 
Clone Designation 11-4* 11-3* 11-5* 53-7t 53-6t 10-4* 

Species Derivation Mouse Mouse Mouse Rat Rat Mouse 

Cytotoxic Yes Yes Yes Yes+ Yes+ Yes 

AVAILABILITY 
* PURIFIED MONOCLONAL ANTIBODIES 
* HAPTENATED, PURIFIED MONOCLONAL 

ANTIBODIES (Arsanilate or Biotin 
Conjugates) 

* FLUORESCEIN AND RHODAMINE- 
LABELED SECOND-STEP REAGENTS 
(Anti-Arsanilate, Avidin) 

QUALITY CONTROL 
* FACS (FLUORESCENCE AC 

CELL SORTER) ANALYSIS 
* 2-D GEL ELECTROPHORES 
* CYTOTOXICITY 

NOT FOR HUMAN DIAGNOSTIC USE. 

REFERENCES 

*Oi, Jones, Goding, Herzenberg and Herzenberg; Cur. Topics Microb. and Immun., 81:115 
t Ledbetter and Herzenberg; Immun. Reviews; In Press. 

+Indirectly cytotoxic using the arsanilate-conjugate with affinity-purified rabbit anti-arsanil 

Iles 
4TIONS 
'ING 

D Thy-1 

Ig5b Thy-1.2 
?1 ?2b 

11-6* 30-H12t 
Mouse Rat 

Yes+ Yes 

,TIVATED 

,IS 

5; 1978. 

late. 

BCCTOIN BECTON DICKINSON FACS SYSTEMS 
_I_Iiiriii^a 500 Clyde Avenue, Mountain View, CA 94043 

DICKvINSONvU ~Telephone (415)' 967-0112. TWX 910 379 6624 
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We've just added higher resolW on 

and contrast to OlympusVanox 

IniroducIng: new O~/mpus LB objiedvs 
Our new LB objectives are measur- 
ably clearer and provide higher 
resolution and contrast than our 
Vanox universal research microscope 
ever offered. Considering the objec- 
tives they superceded, that's quite an 
achievement. 

By creating a matched system of 
eyepieces and objectives, we were able 
to distribute lateral chromatic aberration 
correction between both, instead of 
correcting it in the objective alone. This 
preferred system gives us more freedom 
to correct field curvature, astigmatism 
and other aberrations, especially at the 
periphery of the field. The result is flatter 
fields, increased resolution, crisper 
images, without eyepiece color. 

Long-barrel construction offers more 
room for optical improvements, such as 
the convenience of parfocality at every 
objective magnification from 1.OX to 
100X. Even the matching eyepieces 
make observation easier: by shortening 
the distance from eyepiece shoulder to 
image plane, we give you a wider visual 
field (our new standard eyepieces have a 
field number of 20), while keeping a 
comfortable 18.8mm eye relief, enough 
even for eyeglass wearers. 

And because the Vanox is a truly 
universal microscope, the LB series will 
include LB Plan Apochromats, Plan 
Achromats, Phase Plan Achromats, 
Fluortes, Achromats and other 
objectives. 

But optics are just part of the Vanox 
story, for the Vanox is more a system 
than a microscope. Based on a frame 
whose ultra rugged construction assures 
rock-steady, vibrationless observation 
and photomicrography, the Vanox system 
includes optical, mechanical, illumination 
and photographic modules for virtually 
every research need: phase 
contrast, differential inter- 
ference contrast (after 
Nomarski), fluorescence, polar- 
ized light and darkfield illumina- 
tion-available in most 
cases for transmitted as well as 
incident light. 

Options for photomicrogra- 
phy include accessories for 
large-format film or Polaroid 
packs, as well as for 35 mm 
film, with manual or automatic 
exposures up to 32 minutes, 
advanced color temperature 
regulation and data imprinting. 

Human engineering, however, is not 
an option-it is basic to Vanox design. 
When a microscope system is designed 
to grow with your changing research 
needs over the next decades, its 
operation must be as comfortable and 
natural as it is precise. 

The Vanox is the culmination of 60 
years of Olympus microscope design 
and manufacturing experience. 

Write for a free brochure describing 
the Vanox and its LB objectives. Or for 
a demonstration, see your Yellow Pages 
for the National Olympus Sales & 
Service Network. 

OBJECTIVE J~ EYEPIECE 

\- /0\ INTERMEDIATE IMAGE / 

I PARFOCAL DISTANCE MECHANICAL TUBE LENGTH 
<- - 45MM ---------? -- - 160MM -- - --- -L-- 
k-- - ---- - - 195MM- - - - - -- - -10MM d 

Olympus Corporation of America/PID, 4 Nevada Drive, New Hyde Park, N.Y. 11042. In Canada: W. Carsen Co., Ltd., Ontario. 
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Hybridoma Technology 
has Come of Age! 

Monoclonal Antibodies to the Hepatitis B surface antigen are now available. 

Hybritech is moving hybridoma technology into the main including antit 
stream of immunochemistry. We can deliver monoclonal 
antibodies specific for hepatitis B surface antigen. These Postatic ac 
important antibodies offer major advantages over conven- * Ceatine kin 
tional antisera for epidemiologic study of hepatitis B virus * Carcinoemb 
and for developmental research into improved screening * Lymphocyte 
techniques. You can purch, Monoclonal antibodies from Hybritech are the ultimate lyophilized mo 
refinement. These antibodies represent the final stage in tions are expre 
technical advances aimed at improving antiserum homo- Hybritech's "a 
geneity and specificity. Gel patterns reflect the electro- of antibodies v 
phoretic homogeneity of monoclonal antibodies compared binding sites. 
to conventional antibody preparations. C t H 

Contact Hybrit 
A virtually unlimited supply of geneity, definil 
these monoclonal antibodies - of Hybritech m 
precisely defined according to the componen 
amount and affinity- will lead systems. AskE 
to major improvements and in- It's the beginni 
novations in immunochemical 3 the way! 
technology. Significant advan- tehnol 

ogy. Signific 
antadvan- Polyacrylamide gel electrophoresis, tages are already becoming Ornstein-Davis conditions, 5-20% 

clear in immunodiagnostics, gradient 

immuno-affinity chromato- 1. Conventional whole antiserum J 
graphy, and immunothera- 3 Monoclonal antibody 3. Monoclonal antibody 
peutics. 

2945 Science P At Hybritech, we have a number of other monoclonal 
development,,~~~ ' . _*At the present time, Hybri 

antibody systems in advanced stages of development, use. Theproductsarethe 
244 Circle No. 9 on Readers' Service Card 

)odies to the following human antigens*: 
id phosphatase 
ase isoenzymes 
)ryonic antigen 
; surface antigens 

* Alpha-fetoprotein 
i Immunoglobulin G 
? Immunoglobulin E 
* Chorionic gonadotropin 

ase our immunoglobins as essentially pure, 
noclonal antibodies. Principal specifica- 
;ssed in mass units and affinity constants. 
ntibody" to each antigen is actually a family 
vith different affinities for the relevant 

:ech today and learn more about homo- 
tion, and flexibility- the characteristics 
ionoclonal antibodies that will make them 
ts of choice for most immunochemical 
ibout our collaborative programs too. 
ing of a new era. And Hybritech is leading 

br iterh &i j 
INCORPORATED 

ark Road * La Jolla, CA 92037 * (714) 455-6700 
tech antibodies are not designed or intended for either diagnostic or therapeutic 
refore labeled and made available FOR RESEARCH USE ONLY. 
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Introducing the Leitz HM-LUX 3 

Student Microscope. 
Senior quality at freshman prices. 
This is the new Leitz? student 

microscope with 125 years of 
unsurpassed quality engineer- 
ing behind it. So when we say 
there are no better built, more 
dependable student micro- 
scopes, our reputation proves it. 
One prestigious medical school 
bought 600 Leitz student micro- 
scopes nine years ago. Today, all 
600 still work flawlessly. Repairs 
have been negligible. 

Rugged Construction. 
The HM-LUX 3 is con- 

structed of die-cast aluminum 
for rigid strength and light 
weight because the instrument 
is carried so often. The shipping 
case also serves as a carrying 
case. So it's lightweight and ex- 
tremely sturdy. 

To conserve bench and stor- 
age space, the HM-LUX 3 is re- 
markably compact. It is finished 

in abrasion resistant Duroplast. 
Accidental spills of acids, lyes or 
solvents do not hurt it. 
New Leitz Objectives. 

The image quality of Leitz 
achromats has been proven for 
many years. Now a new series of 
Leitz objectives with a unique in- 
terlocking system protects this 
valuable equipment from unau- 
thorized removal. The same sys- 
tem protects the binocular or 
monocular tubes. 
Unique Focusing. 

A unique Leitz innovation 
allows coarse and fine focusing 
with the same control. The 
movement of the stage progres- 
sively slows down as it ap- 
proaches the focal plane of the 
objective. So the objective cannot 
touch the slide. 

There's a low voltage light 
source and transformer with 
continuous brightness control 
built-in. The condenser properly 
illuminates the field for all mag- 
nifications from 3.2 to 10OX and 
it's accomplished without the 
confusing flip-out top lens. 

The HM-LUX 3 ideally meets 
the requirements for a student 
microscope. It can be equipped 
for brightfield, darkfield and 
phase contrast observations. 

A demonstration will 
quickly prove its unique Leitz 

^advadntages. And value. 

Leitz 
means precision. 

Worldwide. 

E. Leitz, Inc. SCI 1-18 

Rockleigh, New Jersey 07647 

Please send me more information 
about Leitz HM-LUX 3. 

NAME 

ADDRESS/ 
INSTITUTION 

CITY 

STATE ZIP 
L-__________________ 
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Just a sampling of our animal care accessories. 
(Our catalog goes much further ... and that coupon will provide a copy.) 

Hanging cardholders 



Utility cart 

Feeders 

Can dolly 

Restraining cages 

Copyright (c) 1979 BioMedic Corporation 

ab roducts inc 
a L2L5B3 company 

365 W. Passaic St., Rochelle Park, NJ 07662 
(Phone 201 /843-4600) Circle No. 115 on Readers' Service Card 

rmm mmm - m - - - mmmmm m " mm m mm - mm m ml 

Please send me your catalog sc 
Lab Products Inc. 
365 W. Passaic St. 
Rochelle Park, NJ 07662 

Name Title 

Organization 

Address 

zip 
Phone 

area code number extension 



The one-chip computer: 

offspring of the transistor 

The MAC-4 one-chip computer, developed for a variety 
of telecommunications applications, is compared to a 
standard-sized paper clip. The chip's numerous functional 
areas are labeled. 



One of the transistor's latest 
descendants is the Bell System's 
30,000-element MAC-4 "com- 
puter-on-a-chip." It's another in 
a long line of microelectronic 
developments that have come 
from Bell Laboratories. 

The MAC-4 is so efficient that 
a program written on it takes 
25 percent less storage space than 
that required by most other 
microcomputers. Its assembler 
language, C, also developed at 
Bell Labs, has features that make 
MAC-4 easier to program, debug 
and maintain. And the MAC-4 
can handle anything from nibbles 
to bytes to words with its 4-, 8-, 12-, 
and 16-bit operations capacity. 

Like other one-chip computers, 
the MAC-4 has sufficient memory 
to support its varied tasks- 
3000 nibbles of read-only memory 
and 200 nibbles of random access 
memory coupled to 34 input/out- 
put ports. 

Fabricated with the latest 
CMOS technology, the MAC-4 
needs little power. Thus it is well 
matched to a variety of telecom- 
munications applications. 

It started with the transistor 
MAC-4 is just one current 

example of the many micro- 
electronic devices to come from 
Bell Labs since we started the 

solid-state revolution with the 
invention of the transistor in 1947. 

Over the past three decades, our 
advances in materials, processing, 
and devices have been vital to 
solid-state technology. These 
include: 

The Junction Transistor 
Crystal Pulling 
Zone Refining 

* Field-Effect Transistor 
* Diffusion 
* Solar Cell 

Oxide Masking 
Thermocompression Bonding 

* Photolithography 
* Epitaxial Film Process 
* Magnetic Bubble Memory 
* Charge-Coupled Device 
* Semiconductor Heterostructure 

Laser Used in Lightwave 
Communications 

* Electron-Beam Exposure 
System 

Today and tomorrow 

Today, we continue to make 
important contributions to solid- 
state technology. For example, 
we've developed a rugged 
65,536-bit RAM that can tolerate 
processing faults. Corrections can 
be made on the chip itself, so we 
can get more usable chips out of 
each manufacturing batch-and 
thus lower unit costs. 

In materials processing, we've 

developed a technique for 
precisely controlling the growth 
of successive atomic layers of 
single crystal materials. This 
"molecular beam epitaxy" process 
is finding increasing use within 
Bell Labs and elsewhere in the 
electronics industry. We've used 
it to fabricate a device that 
permits us to double the speed 
of electrons by channeling them 
into crystal layers where they 
meet less resistance. 

Other advances, in X-ray 
lithography and new resist 
materials, for example, promise 
to help place more elements on 
microelectronic devices and thus 
enhance their ability to perform 
important tasks. 

As the solid-state revolution 
continues, these and other 
developments from Bell Labs will 
play an important part in it. 
What's important to us is the 
promise these advances offer for 
new telecommunications products 
and services. Like the transistor, 
MAC-4 and its solid-state 
relatives will find more and more 
applications in the nationwide 
telecommunications network. 

For further information, or to inquire 
about employment opportunities, write: 
Bell Laboratories, Room 3C-303, 
600 Mountain Avenue, Murray Hill, 
N.J. 07974. 

Bell Laboratories 

From Science: Service 
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hours - 
and still 
counting. 

Beckman Ready-SolvM MP. 
The multi-purpose liquid scintillation 
cocktail with multi-benefits. 

Such as weekend counting. 
You get at least 72 hours counting 

stability in the temperature range 10? 
to 30? C for typical samples. 
And samples can be counted in an 
ambient or refrigerated counter for 
greater versatility. 

There's also high sample-holding 
capacity. 10 ml of Ready-Solv MP 
accommodates up to 10 ml of most 
typical aqueous samples or high salt 
content aqueous solutions. This gives 
your lab what every lab could use 

Circle No. 162 on Readers' Service Card 

r 
~?of--high throughput. 
And the high flash point 

/ > 100? F) of Ready-Solv MP clas- 
sifies it as "combustible" non-red 

label for safer, more convenient ship- 
ping and laboratory/stockroom 
storage. We can even ship by air. 

Ready-Solv MP really comes 
through when it counts. And it's cost- 
competitive, too. For more informa- 
tion or a free sample, contact your 
local Beckman representative or write: 
Scientific Instruments Division, 
Beckman Instruments, Inc., C-19600, 
Irvine, CA 92713. 

BECKMAN 



TIAA- CREF 
Supple mental 
Retirement 

Annuities 

for tax-deferred 

annuity programs 
Supplemental Retirement Annuities (SRA's) are new forms of TIAA and CREF contracts 

designed expressly for use by persons who want to set aside tax-deferred retirement 

funds over and above amounts being accumulated under their institution's basic 

retirement plan. They are available for employees of colleges, universities, private schools 

and certain other nonprofit educational organizations with tax-deferred annuity 

(salary-or-annuity option) programs. Through a properly drawn agreement 
with their institution, staff members may divert part of their compensation before 

taxes to the purchase of these new contracts. 

And SRA's are cashable at any time. This means that 
if the money accumulated by salary reduction is needed before retirement, the SRA 

contracts can be surrendered for their cash value. Benefits, whether payable in cash or 

as income, are taxable as ordinary income when received. 

For more information and answers to questions send for your copy of the booklet on 

Supplemental Retirement Annuities. 

Send me a booklet describing 
TIAA-CREF Supplemental Retirement Annuities. 

i 

I Name 
Date of Birth I 

Address treet Street 

I City State Zip 

Nonprofit 
Employer I 

Teachers Insurance and Annuity Association wi 
730 Third Avenue, New York, New York 10017 

L - - r nr n_n 
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A new low in electron microscopy. 

150X with 
high resolution. 
Now with the Zeiss EM-109 you 
can scan at familiar light-micro- 
scope magnifications, then by just 
turning a switch go immediately to 
3000X or even 250,OOOX. Resolu- 
tion at 150X is 200A; at high mag- 
nifications, 3.44A. The quality is 
such that photographs can be 
enlarged many times, or 35mm 
slides can be projected without 
distortion or loss of quality 

The easy and efficient 
Specimen Saver. 
Zeiss' patented system with new 
high quality electron optics lets 
you achieve low magnifications 
without burning your specimen. 
MDF Micro-Dose-Focusing makes 
focusing easier than ever. TFP 
Trans-Fiberoptic-Photography lets 
you change film outside the vac- 
uum. IGP ion-Getter-Pumping 
keeps EM-109 ultraclean,always 
ready. Nationwide service. 

The great name in optics 

Circle No. 14 on Readers' Service Card 

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018(212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles, 
San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660. 



A COMPUTR 

ISN'T SMART ENOUGH 

TO MAKE A MISTAK] 

To err is human. 
But when human error passes through a computer, it's usually 

the computer that takes the rap. 
Someone gets an incorrect bill and says, "The dumb computer 

messed it up." 
They're half right. 
Computers are dumb. 
Fast and efficient and dumb. 
No computer ever had an idea. 
Computers are tools. And like any tools, they can only do what 

people tell them to do. 
That's why IBM invests more time and money in programming 

development than in any other area. Devising new programming language 
to help people communicate better with computers. 

Our effort is paying off. 
Today, as more people use computers, errors are simpler 

to prevent, and easier to set right. 
The future looks even brighter. 
Someday we expect using a computer to be as common as driving a 

car. So we're working hard to make computers easier to steer. 
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You can take months to design and assemble 
your own bus-compatible measurement 
system, and get just the system you need. 

Or now, you can use HP system-designed 
instruments and computers, and get to 
your application in just a few weeks. 

The reason is simple: All 119 HP system- 
designed components incorporate HP-IB 
(Hewlett-Packard Interface Bus). And HP-IB 
isn't just HP's implementation of IEEE 
488-1978. 

It's much, much more. 
For example, HP has been designing and 

building HP-IB compatible products for 
more than a decade. We've put these 
10-plus years of experience into bus archi- 
tecture, and how it can best be designed 
into instruments and computers. Quickly and 
easily. Which means that when you choose 
HP-IB compatible system components, 
chances are you'll get your measurement 
system up and running weeks faster than if 

you were to configure it the conventional way. 
Because HP offers 119 different HP-IB 

instruments and computers, you choose 
just the bus compatible hardware that best 
fits your system needs. 

HP also has developed over 104 appli- 
cation notes on HP-IB compatible products. 
One of these may be just what you need 
to get to your application. Quickly and 
effortlessly. 

For that matter, every HP-IB compatible 
product comes with complete and com- 
prehensive documentation. Many of our com- 
puters feature high-level I/O language that 
eliminates the need for an I/O driver. 

Choosing to assemble your own bus- 
compatible system with HP-IB products also 
means that if you ever need service on 
your system, just call HP. One of our hun- 
dreds of field service people will respond 
to your need. 

Find out how much easier and faster 



system design can be with our free, 16-page 
booklet, "Do your own system design in 
weeks, instead of months." It tells you every- 
thing you need to know about HP-IB com- 
patible instruments and computers, about HP 
software and docu- 
mentation support, and m wees i 
how to get more de- 
tailed information on 
specific kinds of appli- 
cations. For your copy, 
write Hewlett-Packard, 
1507 Page Mill Road, 
Palo Alto, CA 94304. 
Or call the HP re- - 
gional office nearest il 
you: East (201) 
265-5000, West (213) 970-7500, Midwest 
(312) 255-9800, South (404) 955-1500, 
Canada (416) 678-9430. 
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We appeaj to your 
producVtivit needs. 
The KODAK ROYALPRINT Processor, Model417, 
offers convenience, qualitC speed, and economy. 

Processing two 8 x 10-inch black- 
and-white prints in just 55 seconds, 
completely dry, is one of the main 
reasons so many scientific and indus- 
trial photographers have installed a 
KODAK ROYALPRINT Processor, 
Model 417. 

There are other reasons, too. It's 
economical. Helps save you labor and 
energy costs. 

It's compact, saving you darkroom 
space. And it's easy to use. Processing 
chemicals come in liquid batch form, 
so there's no measuring, or mixing. 
And the ROYALPRINT Processor swings 
into action from standby mode at the 
flick of a switch. 

Now there are two new reasons for 
installing a ROYALPRINT Processor. 
* The new KODAK ROYALPRINT 
Replenishment Assembly can help 
increase your output. Instead of 
changing chemicals after one week or 
1,000 8 x 10-inch prints, you can run as 
long as two weeks before replacing the 
three chemicals. 
* For large-volume operations, the 
new KODAK ROYALPRINT Roll Feed 
Adapter can make your processor 
even more productive. It lets you 
process up to 864 8 x 10-inch prints an 
hour. Unattended. Or you can run 
rolls and sheets at the same time. 

Economy and convenience should 
be reason enough for installing a 
ROYALPRINT Processor, but you also 
get high-quality prints with optimum 
processing stability and excellent 
print-to-print uniformity. 

Water-resistant enlarging papers 
with developer-incorporated emulsions 
(such as KODAK POLYCONTRAST II RC, 
KODABROME II RC, and PANALURE II 
RC Papers) deliver prints with rich, 
clean blacks, brilliant highlights, and 
an extremely wide tonal range. 

Learn more about the ROYALPRINT 
Processor and how it can improve the 
operating efficiency of your photo- 
graphic darkroom by completing and 
mailing this coupon. 

? Eastman Kodak Company, 1980 
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NEWLPS ECIS /140. 

Our new entry level ECLIPSE 
S/140 is the fastest computer in its 
price class. Using the powerful 
ECLIPSE instruction set and the 
new, high performance floating 
point unit, the S/140 achieves 
Whetstone performance rates of 
450* and 380* for single and 
double precision floating point. 

Best of all, ECLIPSE S/140 lets 
you economically handle your 
scientific, industrial, or data com- 
munication applications with 
ease. In fact, our new ECLIPSE 
S/140 gives you far better price! 
performance than any other pro- 
cessor in it's class. With the kind of 
reliability you've come to expect 
from Data General. 

ECLIPSE S/140. Break the 
~, speed limit without breaking the 

bank.You be thejudge. Call or 
write,orsend in the coupon. 
* In thousand Whetstone instructions per second. 
Data General corporation, Westboro, MA 01581 
(617) 366-8911. Data General (canada) Ltd 
Ontario, canada. Data General turope, 
61 rue de courcelles, Paris, France, 
766.51.78. Data General Australia, 
(03) 89-0633. ECLIPSE is a 
registered trademark of 
Data General. l o o 

'Data General 
corporation, 1979. 
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The SPEED VAC (Pat Pending) 
EVAPORATOR/CONCENTRATOR is 
now widely used with these 
Microcentrifuge Tubes to minimize 
sample loss and maximize sample 
concentration. A combination of rotary 
action and vacuum application account 
for the high efficiency volume reduction 
of the sample. 

A wide variety of rotors is available to handle 
a wide range of sample sizes from a few 
microliters to ten milliliters and more. 

Savant can supply the entire system 
including the SPEED VAC CONCENTRATOR, 
the Refrigerated Trap and the Vacuum 
Pump as well as many accessories which 
makes the laboratory completely operational 
in a short time. The entire system does not 
take up valuable laboratory space. Send for 
literature today. 
SAVANT INSTRUMENTS, INC. 
221 Park Ave., Hicksville, N.Y. 11801 
(516) 935-8774 

Savant 

The SPEED VAC CONCEN- 
TRATOR will yield virtually 
100% sample recovery with 
Eluates, Hydrolysates, Extracts, 
Dialyzed solutions. 

NO BUMPING NO DILUTION 
NO SMEARING NO TRANSFER 
NO WASHDOWN NO LOSSES 

Excellent when preparing 
samples by Derivitization, 
GLC, HPLC, Amino Acid 
Analysis, Electrophoresis and 
Chromatography. 
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The world's first. Packaged complete. 

I '" 
Naturally it is more convenient than assembling the components 

yourself. But even more important is its reliability. 
For example, the E. coli DNA Polymerase I is prepared in our 

laboratories to ensure extremely high reproducibility. The dCTP, [a-32P]- 
is tested for nick translation by our Biological Testing Laboratory. (Typical incorporation 

is 40%, and we guarantee 1 x 108 dpm/uig DNA.) The supercoil pBR322 Plasmid 
DNA control we use to test each lot of systems is included so you can check 
yours. Finally, the DNAse I, dNTP mixture, stop-buffer, and sterile deionized 

water are optimized for compatibility and stability. Approximately twenty assays can be ru 
A bulletin describing this exclusive system is yours for the asking. 

Ll New England Nuclear 
549 Albany Street, Boston, Mass. 02118, Toll-free: 800-225-1572 
(In Massachusetts and International: 617-482-9595) 

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany, Posftfach 401240, Telephone (06103) 85034, Telex 4-17993 NEN D, 
NEN Canada Ltd., 2453 46th Avenue, Lachine, Que H8T 3C9, Telephone 514-636-4971, Telex 05-821808 
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Javelin 
Night Viewing 
Devices 
bring 
photographs 
out of 
the dark. 

Javelin 
Night Viewing 
Devices 
bring 
photographs 
out of 
the dark. 

No infrared to taint studies. 
More and more, physical and 

social scientists, technical photog- 
raphers and others are turning to 
Javelin Night Viewing Devices 
(NVDs) for photographing and see- 
ing in the dark. For those performing 
experiments, the elimination of 
infrared light subtracts one more 
variable in their research data. 

Javelin NVDs are presently being 
used for emission or "smokestack" 
research; studies of the nocturnal 
habits of mammals, reptiles and 
insects; and sleep patterns of 
humans. A major TV network exposed 
drug use of American soldiers in 
Germany. Another network verified 
Highway Patrol complaints of night- 
time driver abuses. 

Whatever you're studying or 
photographing--don't be kept in the 
dark. Let a Javelin NVD open your 
eyes. A range of models is available 
to fit on any camera-still,movie or TV. 

For details, contact: 

JAVELIN :I" 
ELECTRONICS 
Subsidiary of Walter Kidde & Company, Inc. 

KIDDE 
P.O. Box 2033, Torrance, CA 90510 
Phone (213) 327-7440, Telex 19-4860 

JAVELIN TRNC 

Circle No. 112 on Readers' Service Card 

No infrared to taint studies. 
More and more, physical and 

social scientists, technical photog- 
raphers and others are turning to 
Javelin Night Viewing Devices 
(NVDs) for photographing and see- 
ing in the dark. For those performing 
experiments, the elimination of 
infrared light subtracts one more 
variable in their research data. 

Javelin NVDs are presently being 
used for emission or "smokestack" 
research; studies of the nocturnal 
habits of mammals, reptiles and 
insects; and sleep patterns of 
humans. A major TV network exposed 
drug use of American soldiers in 
Germany. Another network verified 
Highway Patrol complaints of night- 
time driver abuses. 

Whatever you're studying or 
photographing--don't be kept in the 
dark. Let a Javelin NVD open your 
eyes. A range of models is available 
to fit on any camera-still,movie or TV. 

For details, contact: 

JAVELIN :I" 
ELECTRONICS 
Subsidiary of Walter Kidde & Company, Inc. 

KIDDE 
P.O. Box 2033, Torrance, CA 90510 
Phone (213) 327-7440, Telex 19-4860 

JAVELIN TRNC 

Circle No. 112 on Readers' Service Card 

Federal regulatory agencies, on the other 
hand, have long been concerned about 
both direct and incidental additives that 
increase cancer risks. Scientific studies 
and regulatory actions in recent decades 
have given substance to people's fears 
that our agricultural and food manufac- 
turing industries sometimes add unnec- 
essary hazards-carcinogenic and other- 
wise-to the food supply. To cite a few 
recent examples: 

* Diethylstilbestrol (DES), a carcino- 
genic chemical used to promote the 
growth of livestock, was banned by the 
Food and Drug Administration (FDA) on 
1 November 1979. For many years, resi- 
dues of DES were detected in some sam- 
ples of beef liver. 

* Saccharin is recognized as a carcino- 
gen by the FDA, which has proposed 
that the artificial sweetener be banned 
from food, as well as by the Office of 
Technology Assessment and the Nation- 
al Academy of Sciences. 

* Sodium nitrite, a preservative, col- 
oring, and flavoring, leads to the forma- 
tion of cancer-causing nitrosopyrrolidine 
in bacon and several other varieties of 
cured meat. Some research has suggest- 
ed that nitrite itself might be carcinogen- 
ic (3). 

* Butylated hydroxytoluene (BHT), a 
widely used antioxidant in food, appears 
to increase the risk of lung (and possible 
lacrimal gland) tumors in mice (4). The 
effects of BHT on behavior are also 
being investigated (5). 

* Red No. 40, the most widely used 
food dye, may be a weak carcinogen (6). 
The adverse effects of this and other 
food dyes on child behavior are being 
examined (7). 

* Caffeine, an additive in soft drinks 
and naturally occurring constituent of 
several foods, is teratogenic (8). It also 
affects the central nervous system. 

* Antibiotics, added to animal feed to 
promote growth, increase the likelihood 
that human pathogens will develop resis- 
tance to antibiotics. The FDA has pro- 
posed that antibiotics not be permitted as 
routine ingredients of animal feed. 

* Residues of PCB's PBB's, Kepone, 
and other toxic industrial chemicals and 
pesticides have been found in numerous 
foodstuffs (9). 

As more chemicals are subjected to 
thorough tests, it is likely that other di- 
rect and indirect additives will be discov- 
ered to cause cancer, birth defects, infer- 
tility, behavioral problems, and other 
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The exact number of deaths due to 
cancer-causing additives cannot be cal- 
culated with great accuracy, because, 
thoughtless and inconsiderate to policy- 
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THE BRUTE -50?C 
CH-2 
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THE BRUTE -50?C 
CH-2 
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For operation in extreme tempera- 
ture environments. Can be used 
with any 2" tube type, but especially 
suitable for S-1, S-20 and S-11 
types. Manual or electrical tempera- 
ture controllers available. 

MINI COOLER -30?C 
FACT -50 MK II 

For operation in extreme tempera- 
ture environments. Can be used 
with any 2" tube type, but especially 
suitable for S-1, S-20 and S-11 
types. Manual or electrical tempera- 
ture controllers available. 

MINI COOLER -30?C 
FACT -50 MK II 

Compact, lightweight, with low 
power requirements. Forced air- 
cooled to -30? with 20? ambient. 
Temperature can be pre-set and 
controlled to 0.5?C. Dew Free. 

SIMPLE MINDED 0OC 
ZD-50 MK III 

Compact, lightweight, with low 
power requirements. Forced air- 
cooled to -30? with 20? ambient. 
Temperature can be pre-set and 
controlled to 0.5?C. Dew Free. 

SIMPLE MINDED 0OC 
ZD-50 MK III 

Convection cooled thermoelectric 
cooler maintains 0?C (22? ambient) 
with unattended operation. 
Note: Your order for a PMT and cooled 
housing includes tube testing under ac- 
tual operating conditions, with test data 
furnished. 

EMI 
GENCOM 
INC. 

80 EXPRESS ST., PLAINVIEW, NY 11803 
TEL: 516-433-5900. TLX: 510-221-1889 
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Note: Your order for a PMT and cooled 
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makers though it may be, tumors do not 
bear tags identifying their cause or 
causes. However, in an attempt to quan- 
tify a risk, the National Academy of Sci- 
ences' report on saccharin cites a maxi- 
mum figure of 3640 cases of cancer per 
year due to that chemical (10). Estimates 
have not been made for other food addi- 
tives. Considering the various known 
and suspected carcinogens in our food 

supply, I think my figure of "a maximum 
of 10,000 to 20,000" deaths per year 
(approximately 1/2 to 1 percent of all 
deaths) was reasonable and, in the con- 
text, highlighted that (i) food additives 
cause a certain amount of illness and 
death, but asmall amount compared to 
dietary fat, alcohol, and smoking; and (ii) 
deaths due to food additives are largely 
unnecessary because harmful additives 
are usually easily controlled. 

Reports in the media that a chemical 
causes cancer often do lead to public 
concern. It is indeed unfortunate that 
people have to be troubled about chem- 
icals that pose only a slight risk to a 
given individual. In fact, regulatory 
agencies were set up, in part, to save 
people the trouble of worrying about 
each and every little hazard. The 
agencies have a legal responsibility to re- 
strict the use of chemicals that pose min- 
iscule hazards to individuals, but signifi- 
cant dangers to the population as a 
whole. It is unfortunate that massive 
public pressure has been the only ef- 
fective mechanism for overcoming bu- 
reaucratic lethargy and industrial opposi- 
tion to controlling environmental haz- 
ards (11). 

MICHAEL F. JACOBSON 
Center for Science in the Public 
Interest, Washington, D.C. 20009 
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tion to controlling environmental haz- 
ards (11). 

MICHAEL F. JACOBSON 
Center for Science in the Public 
Interest, Washington, D.C. 20009 
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A Modest Basis for Energy Optimism 
Given the sobering nature of today's headlines and somber continuing 

prospects, it is tempting to press the panic button. However, one should 
remember that the United States has tremendous resources of people and 
things and a capacity to unite and function well when the going is rough. 

A major source of vulnerability is, of course, excessive dependence on 
foreign oil, and here at least amid the gloom is a modest basis for optimism. 
We have stopped increasing our imports and instead begun to lessen depen- 
dence on foreign oil. Imports of oil and its products have been reduced 
about 6 percent. This is only a small fraction of what needs to be done, but 
there are signs of more substantial reductions ahead in the major items of 
consumption-gasoline and fuel oils. 

It is unpleasant to see gasoline prices increase as they have, but this 
has been affecting both the short-term and longer-term outlook for gasoline 
use. During the past 4 months consumption of gasoline relative to that a 
year ago has decreased about 8 percent. Sales of the heavier automobiles 
are slow while fuel-efficient models are in strong demand. Further sub- 
stantial increases in the price of imported oil are inevitable. This will cut 
consumption of gasoline further and hasten the disappearance of old gas 
guzzlers. Replacement of the present fleet of cars by fuel-efficient ones 
would go far toward minimizing our oil import problems. 

Consumption of distillate plus residual oil has been lower than a year 
ago. The full extent of the reduction is not known. However, the American 
Gas Association has reported that industrial and utility consumption of 
nearly 0.5 million barrels of oil a day has been replaced by natural gas. 
Residential consumers are responding to higher prices; there has been some 
conservation and some switching to wood and to natural gas. 

Much of the fuel oil used by the utilities and industry could be replaced by 
a combination of coal and nuclear power, but only slowly. By far the quick- 
est replacement for fuel oils is natural gas. Until about a year ago, prospects 
for this change were dismal. But decontrol has increased the availability of 
natural gas and substantial discoveries are being made in the western over- 
thrust belt, the eatern overthrust belt, the Appalachian basin, and the Atlan- 
tic outer continental shelf, as well as by deep drilling in Oklahoma and the 
Gulf Coast. 

Two principal factors have contributed to increased and successful drill- 
ing-higher prices for natural gas and improved geophysical methods. High- 
er prices have made it feasible to drill deeper, to examine volumes of sedi- 
ments hitherto unexplored. Improved geophysical methods permit discov- 
ery of stratigraphic traps in complexly deformed terrains. Higher prices 
have been particularly effective in stimulating drilling in the deep basins of 
the middle South and also in the shallower sediments of the Appalachian 
basin. In the latter region, many thousands of holes have recently been 
drilled. Production per hole is small, but costs are low and the success rate 
is very high. 

The two most exciting potentials are the overthrust belts, where im- 
proved geophysical methods have been especially helpful. The western fea- 
ture extends from the vicinity of Provo, Utah, northward to the Canadian 
border, and possibily south to the Mexican border, with a width of the order 
of 50 miles. Estimates of probable reserves have been as high as 100 trillion 
to 200 trillion cubic feet. The higher figure would represent a doubling of 
U.S. reserves. The potential of the eastern overthrust belt is unknown, but 
substantial discoveries have been made. In consequence, major oil com- 
panies have recently leased some 10 million acres in Alabama, Tennessee, 
Virginia, West Virginia, and Pennsylvania. 

Ultimately, this country must adapt to the use of renewable resources, 
but first we must manage to live with the realities of the 1980's. A combina- 
tion of conservation and substitution for oil is the approach we will find it 
expedient to follow.-PHILIP H. ABELSON 
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