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Beckman and Altex.
Because HPLC
shouldn't separate
sales and service

from performance.

Now, when you rely on Beck-
man for High Performance Liquid
Chromatography, you get the best in
sales and service as well
as equipment. At
Beckman, service
means technical
support for you.
We teach you
how to operate
your system,;
we help you de-
velop programs
tailored to meet
the specific needs
of your lab; we even
help you eliminate down
time by showing you how to
service your own instruments.

Because you're buying
the Beckman line of HPLC sys-
tems, you know you are getting
state-of-the-art equipment. Like our
four new understandable systems
with “Distributed Intelligence ..
models 322, 332, 320, 330.

With Beckman, if you don’t
need a complete system, our mod-
ules’ stand-alone capability lets you
select just the equipment you need.
Put together our smart components
for a fully automated package.

We offer the only mod-
ular microprocessor. It can
be added at any time to a

Beckman HPLC Sys-
tem to provide com-
plete programmable
automation. Choose
from our two pumps,
both offering the best
performance -to- price
ratio in the world. Model
100A with its pressure flow
feedback and high pressure
capability is the recognized leader
in the industry. Our innovative

Circle No. 374 on Readers’ Service Card

Model
110A is com-
pact and features
single-piston technol-
ogy. Our new line features
extremely efficient maximum
coverage columns and injectors with
a unique four port design.

When it comes to liquid chro-
matography, separate the wheat from
the chaff. Pick the company that
offers high performance in every
way —sales, service and equipment.
Choose Beckman.

For more information, contact
your local representative or the
Scientific Instruments Division,
Beckman Instruments, Inc., P.O.
Box C-19600, Irvine, California
92713.

BECKMAN



(and most affordable) columns. Plus
all the assistance you need in choosing
the optimum system for desalting, mo-
lecular weight determinations and
fractionations of macromolecules.

Bio-Gel” P polyacrylamide gels.

These well established gels are un-
surpassed for separation of proteins
up to 400,000 Daltons. Extremely
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hydrophilic, Bio-Gel P offers the
lowest level of charged sites (1 weq/
dry g). Choose from ten fractiona-
tion ranges, each available in very
fine to large bead sizes.

Bio-Gel A agarose gels. Highest reso-
lution and rapid flow rates characterize
these high strength, ultra-pure gels.
This uncompromising performance
results from the exceptional uniform-
ity of their bead sizes. Choose from
five fractionation ranges extending
up to 150,000,000 Daltons.

Econo-Columns. First class perfor-
mance at economy prices. In fact,
Econo-Columns maich the perfor-
mance of columns costing three
times as much. Thirty-three sizes to
choose from, including new 75 and
100 cm lengths —perfect for high
resolution separation of proteins by
gel filtration.

Circle No. 335 on Readers’ Service Card
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Male bank swallow singing to potential
mate at the mouth of his burrow (note
throat pouch bellowing and open
mouth). Song is one of the nest adver-
tisement displays. See page 1282. [M.
D. Beecher, University of Washington,
Seattle]




VAX Performance.

Ask anyuser.

“VAX simply ran over the
competition. In cost/productivity
ratios, nothing even

came close.”

Lou Crain, Mgr. of Software

Products :
Prototype Development Associates |
Santa[%ta, California ‘,

PDA is an employee-owned
engineering concern whose busi-
ness ranges from fundamental
research in structural analysis to
the manufacture of critical aero-
space components.

The VAX-11/780 is PDA’s first
in-house computer. Lou Crain,
Manager of Software Products, tells
us, “We've been doing all our com-
puting through utilities using CDC
6600, Cyber 74 and Univac 1108 main-
frames. The key elements in our decision to
acquire the VAX-11/780 were cost and capability
— compared to service bureaus, mainframes
and competitive minis."”

From the standpoint of capability, PDA
considered traditional superminis like the Data
General Eclipse and the Prime 400 and 500
series, plus a used 1108 mainframe. Lou Crain
says, “Our benchmark showed VAX to be very
powerful against the competition—up to a 2:1
performance advantage over both the Eclipse
and the 1108.”

“After installation,” Crain concludes,
“VAX has lived up to our expectations and has
performed impressively. It’s resulted in better

products for our customers, as well as improved
cost-effectiveness. Having our own interactive
capability in-house has meant an increase in
engineering productivity of up to 300%."”

“VAX turns out to be twice the
machine for the same amount
of money.”

Roger Vossler,

Section Manager and Systems Engineer
TRW Defense and Space Systems Group
Redondo Beach, California

Sensor data processing and distributed
processing systems in support of real-time
embedded applications are among the special-
ties of TRW’s Defense and Space Systems Group.




To find the right computer, TRW continues
to evaluate numerous machines— including
Digital’s VAX-11/780. They’ve also conducted

numerous FORTRAN and PASCAL benchmarks.

In every test, VAX stands out as a clear
winner.

Roger Vossler, Section Manager and
Systems Engineer, says, “VAX is one of the
best implementations we’ve seen of a success-
ful integrated hardware and software system.”

Since TRW's sensor data processing appli-
cations require enormous memories—over a
million bytes to store a single image, for exam-
ple — VAX's true 32-bit address space is vitally
important. In addition, says Vossler, “VAX’s
I/O bandwidth capabilities are extremely
important for effectively moving large quanti-
ties of real-time data at very high data rates.”

Because TRW already had an investment in
Digital technology, Vossler is particularly
impressed with the relative ease of moving
PDP-11 series programs onto VAX.

“‘But,” says Vossler, “Even if [ were starting
all over again—without our Digital experience—
I'would still pick VAX, on the basis of its archi-
tecture, both hardware and software, and its
impressive performance.”

“Implementation was faster
on VAX than on 25 other

machines.”

Brian Ford, Director
Numerical Algorithms Group
Oxford, England/

Downers Grove, Illinois

The Numerical Algorithms Group develops
and maintains mathematical and statistical
software libraries for customers in industry,
science and academia.

Before VAX, NAG had implemented their
complex Mark 6 Library on 25 major machines,
including the Burroughs 6700, CDC 7600,
Univac 1100, and the IBM 370. The average
implementation time was 13 man-weeks.

VAX took five.

In Dr. Ford’s words, ““A successful imple-
mentation requires the correct functioning of
the 345 library routines to a prescribed accuracy
and efficiency in execution of NAG’s suite of
620 test programs. Whilst the activity is a sig-
nificant examination of a machine’s conformity
to the ANSI standard of the FORTRAN com-
piler, its main technical features are file crea-
tion, file comparison, file manipulation and file
maintenance.”

And implementation performance was just
the start. Dr. Ford comments on VAX’s impres-
sive record of reliability after the program was
up and running: “No problems were encoun-
tered in the VAX/VMS software even though
approximately 3000 files were being handled.
The operational availability time for the machine
was close to 100%), an outstanding statistic for
new hardware and a new operating system.

VAX,” Dr. Ford concludes, “is an imple-
mentor’s dream.”

Digital’s VAX-11/780 has re-defined the
level of performance you can expect from com-
puters in its price range.

If your application requires large number
crunching capability, high floating point accu-
racy, or lots of high-speed real-time calculations,
there is simply no better system.

But don't take our word for it. Send for our
new brochure. And listen to our customers.

O Please send me the new “VAX— Ask Any User” —I
| brochure and detailed Technical Summary.
0 Please contact me.

Name Title

| Company

I Address

| City State Zip
Phone

My application is: (] Education (0 Medical O Laboratory
0 Engineering (J Government [J Resale (J Other
Send to: Digital Equipment Corporation, 146 Main Street,
Maynard, MA 01754, Attn: Communication Services,

| NR-2/2, Tel. 617-481-9511, ext. 6885.
Digital Equipment Corporation International, 12 av. des
Morgines, 1213 Petit-Lancy, Geneva, Switzerland

I—In Canada: Digital Equipment of Canada, Ltd. 5-9-21-9-J

dlilgliltlall
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Trouble-free is what you
want in a lab workhorse.

And it's what you get— from Fisher.

Fisher
stripchart
recorders.

A family of trouble-free
recorders for every need.
There's the remarkable
Recordall®, a typewriter-
size traveler with sproc-
ketless charts. No-hole
sheets, self-aligning,
easy to file. Contactless
pen positioning (for per-
manent trace quality).
Total scale zero control.
Upto 17 speeds. And V/3to
2 the price of other
makes! There's also our
compact 4" stripcharter —
it sweeps a full scale
deflection in %2 second.
And our ingenious sub-
compact that you can hold
in one hand (a single
spool gives you a month's
recording). Something
for everyone!

Circle No. 256
on Readers’ Service Card
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Fisher
circulator-
baths.

The trouble-free way to
equilibrate temperature in
distillation, electrophore-
sis, liquid chromatogra-
phy, pH, polarimetry, re-
fractometry, spectropho-
tometry, surface tension,
viscosimetry. Our effec-
tive combination of ther-
moregulator and solid-
state circuitry gives accu-
rate low-cost control with
absolute minimum of con-
tact current. Result: no
radiofrequency interfer-
ence. You get long long
thermoregulator life —
and no complaints from
your lab neighbors. Three
models cover —15° to
+150°C. Immersion-
heater type has control
accuracy of £0.01°C. Re-
servoir type with built-in
refrigeration, £0.02°C.
Reservoir type with built-
in cooling coil, £0.003°C.
Prices start at a low $330.

Circle No. 257
on Readers’ Service Card

Fisher
digital
lab scales.

The trouble-free ap-
proach to heavyweight
weighing. These rugged
digitals have generous-
size stainless-steel plat-
forms for bulky loads most
lab balances won't han-
dle. Big LED displays.
High-impact-ABS cases
for easy portability. And
microprocessor control
for dependable perform-
ance, year-in year-out.
Choose from our 4.5kg
scale ... 9kgscale . ..
32kg remote-control ani-
mal scale (platform’s on
floor, readout’s on bench-
top) . . . 2.3kg counting
model . . . and same with
BCD output. The counters
give you 100,000 small
parts, down to 23mg
each, accurately, fast. All
models are pushbutton
units with the easiest tare
you can imagine.

Circle No. 258
on Readers’ Service Card

Fisher
sonic
powerhouse.

The trouble-free ultra-
sonic source for disrupt-
ing cells, homogenizing
tissue, decalcifying bone,
expediting emulsification,
extraction, dispersion,
also degassing, welding,
drilling, production pro-
cessing, cleaning. Rated
for continuous duty —
outperforms anything
you've seen. You'll love
the way it separates
membranes from cells
without injury to cells.
Simply lower probe into
sample container, set in-
tensity, press switch. Pat-
ented feedback insures
performance at maximum
efficiency regardless of
application! Note titanium
transducer, erosion-
defying parts. In addition
to heavy-duty 300-watt
dismembrator, we offer a
150-watt model too.

Circle No. 259
on Readers’ Service Card

Fisher
benchtop
sterilizer.

The trouble-free way to
autoclave. This compact
stainless-steel beauty for
lab, clinic, office has a
unique safety door:
steam pressure auto-
matically tightens seal.
Easiest opening and clos-
ing to date — one hand
does it. Takes three king-
size trayloads — each
separately removable.
Large-capacity reservoir
assures minimum 15 cy-
cles. Uses 25% less elec-
tricity per cycle, thanks to
new energy-saving de-
sign. UL-listed. Meets all
applicable OSHA regula-
tions. And only $795. We
have a 220V version

for you too.

Circle No. 260
on Readers’ Service Card

Fisher Scientific Company

711 Forbes Avenue

Pittsburgh, Pennsylvania 15219

We know laboratories.

SCIENCE, VOL. 205



The Zeiss challenge!

Can anyone match Can anyone match
this photomicrograph? this objective? The great name in optics

Anyone can claim they have e
great optics. Zeiss can prove it. : :
This fluorescence photomicro- £

graph was taken using a Zeiss

Photomicroscope Il with 63X

1.4 oil Planapochromat. It shows

the FITC-stained complex

cytoplasma systems of the

tonofilament-like fibers in epithe- .

lioid cells of the kangaroo rat. L o ! WeS’[ Germany
Enough said. \

Photo by Prof. Klaus Weber, Max-Planck = Circle No. 244 on Readers’ Service Card

institute for Biophysical Chemistry,
Goettingen, West Germany.

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.




TIAA-CREF
Supplemental
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.

730 Third Avenue, New York, New York 10017

F D SN S A DCTEEY DR G MR B RS SRR NN S 1
A A

l Send me a booklet describing |
I TIAA-CREF Supplemental Retirement Annuities. |
I Name : I
Date of Birth I

I Address o I
l City State Zip I
l Nonprofit |
Employer |

I Teachers Insurance and Annuity Association wi |

— e —— — — — — — — — )
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OLYMPUS VANOX

Modular, universal research microscope system.

icroscopx sﬁfstc everdéveloped corrected, hard coated achromats, plaii .
Nanuaily, by Qly;npus Modem demgn, - achromats, fluorites, apochromats or plan
: apochmmats Combine with our automatlc

" - camera system, the PM-10, to obtain

- allow you to customize the ~ flawlessly sharp photonncrographs 35mm
- microscope to your needs. - orlarge format. -
‘Choose transmitted and/or reflected - Itsavirtually unlimited system deszgned
light, fluorescence, phase contrast, ~ with you and your applications in mind.
 differential interference contrast, Hoffman ~ And all this at unprecedented economy. For
- modulation contrast. Select a tungsten, ~ details, write Olympus Corporation of
halogen or mercu:y arc lxght somrce,lo . America, 4 Nevada Dr Ne’w Hydc Park
' nameafew. ' = i f NY11042 e

I{r Cmmdq.;l‘l". C{frur:! C'a_., Lud., Ontario. w’n
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Revco® has made quite a name for itself in a lot
of foreign languages.

In fact, you'll find our products in some of the
most remote corners of the earth. (At last count
peopie were relying on Revco in 143 countries.) All
because of our very sophisticated sales and service
network.

Naturally any product demands routine service.
We just want to make sure that when your Revco
freezer needs servicing, it gets it from somebody who
routinely services Revco products.

This is why the same Revco product
performance developed in the United States works
equally as well in Spain, Japan or South America.

So if you're in the market for a product and
service that's good enough to travel abroad, imagine
how good Revco products and services are right
here at home.

WHY WE'RE NUMBER ONE.

You'll be surprised to learn that our product line
is our only product line. It's not a side line. And it's the

only product of its kind listed by Underwriters Labo-
ratories, Inc.

Next, take where we build our products. Every
space-saving Revco product is made in one of the
world’s few plants designed exclusively for the manu-
facture of ULTra-Low® temperature equipment.

Take the way we build the Revco line. Each
product is engineered for maximum efficiency and
lower operating costs.

Take all this into consideration and we're sure
you'll insist on Revco.

FREE. THE REVCO PEN
THAT WRITES IN 143 LANGUAGES.

Take pen in hand and order the Revco catalog
showing the complete line of Revco freezers. When
you do, we'll send the Revco pen that writes on most
any surface. And in 143 languages.

REVCD The world's leader in ULTra-Low® temperature equipment.

Refrigeration Products Division/Rheem Manufacturing Company
1100 Memorial Drive, West Columbia, S.C. 29169 Telephone (803) 796-1700 TWX: 810-666-2103 Cable: Revco

1200 Circle No. 368 on Readers’ Service Card
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The gel scanning revolution

It all starts with the
Varian Cary 210 UV-Vis

It's a whole new era in gel scanning. Just mount the
electrophoresis tube, intact, onto the Varian Cary Gel Scanner
Accessory. No need for staining and destaining. Direct chart
coupling gives you an accurate tracing of the peaks. Minutes later,
you're ready to cut and elute.

You'll get better band separation too. The high performance Varian
Cary 210 and 219 UV-Vis Spectrophotometers are designed to give
you accurate data, even with the high absorbance background.
You can also use the double beam mode for added precision.

And how’s this for versatility...Scan free or intact gels, stained or
unstained, up to 20 cm long (up to 15 cm for double beam
scanning). Or measure 20 x 20 cm sheet film. Select from three slit
widths, ten scan speeds from 10 microns per second and up. Do
wavelength or distance scans, in UV or visible.

And when you've completed your experiment, the Gel Scanner
Accessory is easily and quickly replaced by the many other
sample handling accessories on the Varian Cary 210 or 219. . .like
Routine Samplers, or thermostatted turrets, and more.

Start a revolution in your lab...with new Cary convenience at new
low prices. Circle 320 for more information. Circle 321 if you'd also
like a brochure on the Varian Cary 210/219. Circle 322 if you wish a
representative to call.

TOP
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23 MAPPING ANIMAL INTELLIGENCE

. MAMMOTHS — BACK FROM EXTINCTION L
. JONTAGIOUS? » STRANGE DOINGS ON SATURN "

When profound and beautiful discoveries in math-
ematics, in human genetics, in radio astronomy go
largely unnoticed . . . When new insights into the
nature of life, the origin of planets, the chemical
basis of behavior are known only to a few . . . When
critical public and private choices in energy, health,
national security depend on accurate assessments
of technical subjects . . .

... Then its time that the public had more than
“media events” to inform them about science and
technology.

To help fill this need, the American Association for the
Advancement of Science is publishing a new magazine,
Science 80, intended for an educated public readership.
The new magazine will range over the scientific disciplines,
medicine, and technology—and their impact on people.

A Magazine for You and Your Family

As a reader of Science and
as a member of the AAAS,
you are already well-in-
formed about the progress

and the politics of science. for $9. (6 issues in total.)

CHARTER RESERVATION FORM

Please enter my Charter Subscription and bill me

OF SCIENCE
FROM THE
AAAS

with new technologies and tools, new discoveries in
chemistry, physics, biology and anthropology.

Splendid Color Illustrations

You will delight in a wealth of vivid science illustrations. Full
color photographic portfolios. Micrographs, aerial photog-
raphy, wildlife portraits. Science 80 is a magazine you will
want to save.

An Authoritative Magazine

Science 80 is grounded in the same commitment to excel-
lence and accuracy that you find in the pages of Science
every week. William D. Carey, Executive Officer of AAAS and
also publisher of Science, will serve as publisher. Dr. Allen L.
Hammond, former Research News Editor of Science, will
be the editor.

As an AAAS publication, Science 80 will have available to
it the resources of the world's largest general scientific
organization.

Available by
Subscription Only

Science 80 is not sold on
newsstands. It is available

only by subscription. The

SCIENCE 80 will not dupli- NAME

cate or replace Science, but Please print
rather supplement it. We ADDRESS,

believe that you and your CITY STATE

regular price is $12 a year.
ZIP.

family will find much to enjoy
in the new magazine.
Science 80 is edited to en-
tertain as it informs, written
by talented science jour-
nalists and authors who write
with authority but at a level
understandable to those with

of first bimonthly issue.

Send no money. Just mail to Science 80,

Subscription Department, PO. Box 10778, Des
Moines, lowa 50340. Allow 6-8 weeks for delivery

But when you become a
Charter Subscriber, your
price is only $9.

Science 80 will provide a
new and much needed
source of information for the
public. It will be worthy com-
pany in your home for your

QL

no technical training.
Science 80 will help you
keep abreast of what’s being
done in medicine and health
fields. It will help you keep up

1202
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New bimonthly magazine from the American
Association for the Advancement of Science

AAAS membership journal,
Science. Come learn and
enjoy with Science 80 by re-
serving your Charter Sub-
scription now!

SCIENCE, VOL. 205



FPS Expands the Scient

of PDP-11 App11cat1ons :

SIMULATION

200 % INCREASE
IN THROUGHPUT

ific Universe

FPS MAKES GREAT COMPUTERS BETTER
The FPS AP-120B Arrc[y Processor

A grecxt contribution to technology. the
DEC PDP-11% but it can’t give you the
computational power required for many
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adjustable channels.
(Not three!)

Stainless steel rollers.
(Not plastic!)

Planetary drive.
(Not free-wheeling!)

Snap-in tubing cartridges.
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Instead of only three tubing channels, Brinkmann IP-4 and IP-12
Peristaltic Pumps provide 4 (or 12) independently-adjustable channels.
Instead of six plastic free-wheeling rollers, they have eight stainless
steel rollers, with a planetary drive system to provide a smoother, more
uniform flow, minimize slippage, and extend tubing life.
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reversal of direction. Electronic speed regulation, assures =1%
accuracy and maximum torque even at lowest speed, regardless of
variations in load or voltage. Flow rates are from 0.008 to 10ml/min.

For literature, write: Brinkmann Instruments, Inc., Subsidiary of
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LETTERS

Synfuel Development

I wholeheartedly support Philip H.
Abelson’s suggestion (Editorial, 17
Aug., p. 649) that we look closely at the
South African experience for producing
fuels and chemicals from coal. It should
be pointed out, however, that this
technology was developed by an Ameri-
can company: the research and develop-
ment, pilot plant studies, commercial de-
sign, construction, and initial operation
and debugging of the process for Sasol 1
were performed for the Sasol Corpora-
tion by the M. W. Kellogg Company—
now Pullman Kellogg of Houston, Texas.

As Abelson points out, there were dif-
ficulties in putting the plant on stream
and getting it up to design capacity, but
this often happens when new technology
is brought to commercial scale.

The people of the United States need
to know that we have vast technical re-
sources in this country that can be
tapped. We can develop our own syn-
thetic fuels industry—if we can make up
our minds that this is what we must do to
ensure our future.

ALEX G. OBLAD
Department of Mining and Fuels
Engineering, University of Utah,
Salt Lake City 84112

Dorfman’s Data Analysis

We return to the subject of our earli-
er exchange of letters (20 Apr., p. 242;
p. 245) with D. D. Dorfman (20 Apr., p.
246) pertaining to his article ‘“The Cyril
Burt question: new findings” (29 Sept.
1978, p. 1177). We are neither condoning
Burt’s deficient reporting nor defending
Burt’s integrity. Burt’s description of his
work is very vague in many respects,
and precisely because of this sloppiness
it is impossible to determine, with the
type of statistical investigation attempted
by Dorfman, whether or not Burt fabri-
cated data. We here focus on one par-
ticularly important example of an in-
appropriate use of statistics to detect
fraudulent data (7).

When trying to determine whether
data fit an assumed model '‘too well,”
one cannot. reach valid inferences by
Dorfman’s technique of collapsing tables
and rounding data in a manner exagger-
ating any regularity that may be present
in the original tables and data. Such a
technique followed by x? statistics test-
ing the collapsed and rounded tables for
the constructed regularity can lead to the
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conclusion that most data are fabricated.
Dorfman’s treatment of Burt’s tables fol-
lows this illogical paradigm. In his origi-
nal article he relied on x2 tests; in his re-
ply he relied primarily on informal visual
impressions.

To illustrate the dramatic visual ef-
fects that can be achieved by Dorfman’s
technique of collapsing and rounding, let
us look at a different data set that is of
unquestioned integrity; like Dorfman (29
Sept. 1978, p. 1181), we have chosen one
that caught the eye of the Belgian statis-
tician Adolphe Quetelet. Table 1 pre-
sents a cross-classification of 5732 Scot-
tish militiamen by height and chest cir-
cumference. These data are taken from
an 1817 Edinburgh medical journal, and
they enjoy some fame in the history of
statistics due to Quetelet’s use of them
for investigating distributions in 1846 and
subsequent years (2). Presumably these
data have not been rescaled along the
margins in any manner, and since we
now know that the distributions of phys-
ical measurements are not exactly nor-
mal (see Dorfman’s article, pp. 1180-
1181 and notes 54 and 57 for evidence of
this), we might a priori expect a worse fit
here than was found by Dorfman in
Burt’s tables, assuming the data were
not fabricated.

Following Dorfman’s techniques for
detecting fabricated data, Table 2 shows
the data of Table 1 collapsed to six col-
umns and expressed as rounded percent-
ages; in parentheses are the correspond-
ing rounded percentages from a bivariate
normal distribution with correlation
p = .45 (3). The appearance of agree-
ment is striking. For example, 63 percent
of the entries agree perfectly; the analo-
gous rates of agreement for Dorfman’s
rendering of Burt’s tables are 61, 72, 56,
and 69 percent. (If we only look at non-
zero cells, the rates of agreement are 45
percent for the Scottish data and 30, 57,
0 (!), and 44 percent for Dorman’s ta-
bles.) Of course, inappropriate x? tests,
such as used by Dorfman, will suggest
too good a fit to normality, and even
better apparent fits can be obtained
by coarser grouping and more round-
ing. Yet despite this constructed re-
markable fit of the Scottish data to the
theoretical normal distribution, even the
most skeptical analyst would find it diffi-
cult to argue that the Scottish tailor who
published these data in 1817 had con-
cocted them from a table of the bivariate
normal distribution more than a century
before one was printed. Dorfman’s dra-
matic tables and graphs do not provide
any more evidence that Burt fabricated
his data than our Table 2 provides evi-
dence that this 19th-century tailor was an
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Table 1. Heights and chest circumferences (inches) of 5732 Scottish militiamen, data compiled
by an army contractor and printed in 1817 (2).

Chest circumference
Height o
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 @

6465 1 7 31 69 108 154 142 118 66 17 6 3 0 00 0 722
66-67 1 9 30 78 170 343 442 337 231 124 34 12 3 1 0 O 1815
68-69 1 2 16 34 91 187 341 436 367 292 126 70 13 3 2 0 1981
70-71 0 1 4 7 31 62 117 153 209 148 102 40 16 7 0 O 897
7273 0 0 O 1 9 7 20 38 62 65 45 43 18 7 1 1 317
Total 3 19 81 189 409 753 1062 1082 935 646 313 168 S50 18 3 1 5732

T'able 2. Data from Table 1 reclassified and expressed in rounded percents, together with round-
ed percents (in parentheses) from a bivariate normal distribution with correlation .45. The
means and standard deviations of the bivariate normal distribution were fixed to be 397/s inches
and 2'/16 inches (chests) and 67'/2 and 2'/s inches (heights) (3).

Chest circumference To-
Height

33-35 36-38 39-40 41-42 43-45  46-48 tal
64-65 1(1) 6( 6) 5(6) 1(2) 0(0) 0(0) 13( 15)
66-67 1(1) 10( 9) 14 (14) 6( 8) 1Q2) 0(0) 32( 34)
68-69 0(0) 5(5) 14 (13) 11(11) 4(3) 0(0) 34( 32)
70-71 0(0) 2( 0D 5(5) 6(7) 33 0(0) 16 ( 16)
72-73 0(0) 0(0) (D 2( 1 2(1) 0(0) 5 3
Total 2Q2) 2321 39(39) 26 (29) 10(9) 0(0) 100 (100)

unheralded Gauss who constructed his
data using techniques now considered
not to have been invented until at least

half a century later.

class means on another may, with data like
these, produce a remarkably close fit to a
straight line, like that exhibited in Dorfman’s fig-
ure 1 (p. 254), where his *‘fabrication equation’’
and the means are displayed.

2. Edinburgh Med. Surg. J. 13, 260 (1817). Table 1

As statisticians we decry both in-
adequate statistical reporting and in-
appropriate statistical analyses. But both
shortcomings are too common in the lit-
erature of the past and present to permit
them alone to serve as evidence of fraud
or intentional deceit. Dorfman’s article
has served the worthy purpose of stimu-
lating discussion highlighting the in-
adequacies of Burt’s descriptions. But
using Dorfman’s inappropriate statistical
techniques to detect fraudulent data
would be to condemn a major portion, if

tion.

DonaLD B. RUBIN
Educational Testing Service,
Princeton, New Jersey 08541
STEPHEN M. STIGLER

Center for Advanced Study
in the Behavioral Sciences,
Stanford, California 94305

not all, of empirical science as fabrica-

was constructed by aggregating separate tables
for 11 different regiments. The compiler of the
tables is only identified as ‘*an army contractor,
a gentleman of great observation and singular
accuracy.”’ Quetelet used the chest measure-
ments in his Lettres . . . sur la theorie des prob-
abilités (1846) and other books.

3. The figures in parentheses were found from a

bivariate normal distribution with chest mean
397/s, chest standard deviation 2!/1s, height
mean 68, height standard deviation 2!/s, and cor-
relation coefficient .45. The columns were con-
sidered as corresponding to classes (0, 35.5),
(35.5, 38.5), (38.5, 40.5), (40.5, 42.5), (42.5,
45.5), (45.5, ). The row classes were taken to
be (64, 66), (66, 68), (68, 70), (70, 72), (72, 74).
Apparently no Scotsmen below 64 inches or
above 74 inches were admitted to the militia, so
the distribution was truncated at these values
and renormalized so that the sum of the proba-
bilities for the given cells was 1.0. The bivariate
normal probabilities were found from the Tables
of the Bivariate Normal Distribution Function
and Related Functions (Applied Mathematics
Series No. 50, National Bureau of Standards,
Washington, D.C., 1959). All standardized cell
boundaries were rounded off before entering in
the table, to eliminate the need to interpolate.
Means, standard deviations, and the correla-
tion coefficient were chosen as being stan-
dard fractions near sample estimates, and they
may not produce the best possible fit. In-
cidentally, published tables are ill-suited to this
purpose, and the required computations seemed
laborious to us.

References and Notes

1. Among the other problems with Dorfman’s sta-

tistical analyses are that (i) Dorfman’s assump-
tion in his reply (p. 251) that ‘‘column totals are
not changed by the weighting along rows’’ does
not follow from our proposed method of con-
structing the tables. It is in fact a tacit assump-
tion of the conclusion he wishes to prove; the
algebra here is irrelevant, and the conclusion
that “‘the column totals are determined by the
row totals’’ (p. 254) is incorrect. (ii) It is not un-
usual to obtain high correlations among class
means of approximately multivariate normal
data. For example, the correlation of the row
means and the height midpoints of the Scottish
data (our Table 1) is .99604, not far short of the
value .99867 Dorfman (p. 252) found for Burt’s

means. Analogously, regression of one group of

Chemical Carcinogens:
Estimating the Risk

We would like to respond to the letter
by Hooper, Harris, and Ames (16 Feb.,
p. 602), in which the authors comment
on what they feel are “*. . . several er-
rors of fact and interpretation’’ in an ear-
lier series of articles on chemical carcin-
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ogens by Thomas H. Maugh II (Research
News, 29 Sept. 1978, p. 1200; 6 Oct.
1978, p. 37). In particular, they express
concern that one of us (P.J.G.) incorrect-
ly inferred that a threshold exposure to
vinyl chloride existed at 50 to 150 parts
per million (ppm) and consequently might
have underestimated the risk from ex-
posure to low levels of vinyl chloride by
. more than a millionfold. . . .”

In fact, the risk estimate alluded to (/)
(which predicts a cancer risk of 1078 in
workers occupationally exposed to I
ppm vinyl chloride for 35 years) is per-
formed without any assumption of a
threshold. Instead this analysis incorpo-
rates pharmacokinetic principles to pre-
dict the rate of production of a reactive
intermediate in vivo after exposure to vi-
nyl chloride.

Although we believe it is possible that
thresholds for chemical carcinogens ex-
ist, our research on vinyl chloride has
not provided evidence showing such
thresholds. Indeed, attempting to pro-
vide irrefutable evidence of absolute
thresholds for chemical carcinogens is
simply an exercise in futility. Because it
is impossible to prove that any chemical
is totally without risk, it is essential to
move toward rational risk assessment
based on the best available technology.

Furthermore, it is impottant to check
any type of risk estimate against real
data whenever possible. In the case of
vinyl chloride this is possible because a
survey of almost 10,000 workers occupa-
tionally exposed to vinyl chloride was re-
cently conducted by Equitable Environ-
mental Health, Inc. (EEH) 2). Exposure
of these workers (which occurred before
current standards were established) was
great—very likely more than 200 ppm
and certainly far more than 1 ppm. If
Hooper et al. are correct in projecting a
risk of 1072 to 107! from exposure to 1
ppm vinyl chloride, then this group of
workers, exposed to much higher doses,
should have experienced several hundred
to several thousand cases of hemangio-
sarcoma. However, the survey failed to
show this—only five of the almost 10,000
exposed workers had developed this type
of cancer.

A key factor in the extrapolation of the
results of animal studies to humans is the
role played by metabolic activation. Vi-
nyl chloride is one of a class of chemicals
in which the proximate carcinogen is
generated from the parent molecule by
microsomal oxidation (3). In general,
this type of metabolic reaction occurs
more rapidly in small laboratory animals
than in humans. Investigators in another
laboratory have studied the metabolism
of vinyl chloride in several species, in-
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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
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Highway Patrol complaints of night-
time driver abuses.
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dark. Let a Javelin NVD open your
eyes. A range of models is available
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cluding humans, and have determined
that it is about 4.3 times slower in hu-
mans than in rats (¢). Consequently, one
would expect that humans should be
much less sensitive than rats to the carci-
nogenic activity of vinyl chloride. The
risk assessment of Gehring et al. (1),
based on this principle, is reasonably
consistent with the results of the EEH
survey. Ten hemangiosarcomas are
predicted from exposure to 200 ppm vinyl
chloride and five were actually observed.
However, the risk estimate of Hooper et
al., which apparently does not consider
this principle, clearly cannot be recon-
ciled with the data in the EEH report.

Hooper et al. also comment on the
role of pathological tissue damage in the
cancer bioassays of chloroform. Many
investigators have reported that short-
and intermediate-term exposure to
chloroform is toxic to kidney and liver
tissue in mice (5) and rats (6). However,
in the long-term studies conducted by
the National Cancer Institute (7) and Roe
(8) the absence of reported pathological
damage is very likely misleading. These
studies were designed to detect irrever-
sible toxicity, such as the induction of
tumors. In each case, the chloroform was
administered daily for a period of 78 to 80
weeks followed by several months of ob-
servation before the animals were killed.
Consequently, any reversible tissue
damage would probably not have been
apparent in these studies. However, pro-
longed cell regeneration after chemical
insult may be very significant in the in-
duction of tumors. In fact, in the first
published study (9) to link chloroform
exposure with tumor induction in mice,
the authors noted that liver necrosis was
consistently produced by doses of
chloroform that were tumorigenic. These
investigators were careful to administer
a dose of chloroform 24 hours before
necropsy so that both short- and long-
term effects could be observed.

Recent studies in our own laboratory
have been concerned with the induction
of tissue damage and subsequent cellular
regeneration after single oral doses of
chloroform to male B6C3F1 mice. We
found that tissue damage could be de-
tected microscopically in both the liver
and kidney after chloroform treatment.
In the liver, cellular degeneration and ne-
crosis were present after a dose of 240
milligrams (mg) of chloroform per Kkilo-
gram (kg) body weight, hepatocellular
swelling was noted after 60 mg/kg, and
15 mg/kg apparently had no effect. In the
kidney, necrosis was observed after both
240 and 60 mg/kg, but not after 15 mg/kg
({/0). This correlated well with the rela-

tive rates of DN A replication in these tis-
sues, estimated by injection of 3H-la-
beled thymidine 48 hours after a dose of
chloroform (10). The demonstration of
chloroform-induced tissue damage at tu-
morigenic doses is particularly notewor-
thy because chloroform has been tested
by several investigators in the bacterial
mutagenicity test developed by Ames
with apparently negative results (/1).

Thus we do not feel tissue damage can
be legitimately dismissed as a factor in
the carcinogenicity of chloroform. Fur-
thermore, indications that chloroform
probably lacks genotoxic activity raise
serious questions about the validity of
carcinogenic risk estimates based on the
**one-hit’’ model, since the one-hit mod-
el was developed to deal with genetic
events.

There is certainly no question that the
test developed by Ames can give useful
information about the potential of vari-
ous agents to interact with DNA. How-
ever, so many complex interactions are
involved in the generation of a tumor in a
whole animal that it is essential to carry
out a complete evaluation of the effects
of chemicals in whole animals before
drawing any conclusions about their car-
cinogenicity.

RICHARD H. REITZ
JoHN F. QuasT
PHILIP G. WATANABE
PERRY J. GEHRING
Toxicology Research Laboratory,
Health and Environmental Sciences,
U.S.A., 1803 Building,
Dow Chemical U.S.A.,
Midiand, Michigan 48640
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Glass knives shown in actual size, 38 mm and 25 mm

Instead of expensive steel microtome knives
that constantly need resharpening.

Glass knives cut thinner and more even sections than
steel knives. This fact was established long ago in
ultramicrotomy — and the explanation is simple.

No matter how frequently or energetically you re-
sharpen the edge of a steel knife, the extent to which
you can sharpen it is ultimately limited by its own
crystal structure. On the other hand, the sharpness of
a glass cutting edge is theoretically limited only by the
size of its molecules.

With the new LKB Histo KnifeMaker, you break
your own 25- or 38-mm-wide knives. These knives can
be used for most types of microtomes with the aid of a
simple adapter. In just a little time you can prepare as

many knives as you need for a day or for a whole week.

A glass knife is tough. It’s still just as sharp and
smooth after cutting hundreds of sections, even if the
specimens are frozen. And durability tests show thata
glass knife often keeps its edge as long as a steel knife.

Now you can cut large, thin and scratchfree sections
from frozen material, as well as from specimens
embedded in plastic and paraffin wax. Thinner than
ever before. So you get better resolution in the light
microscope.

You can use a Histo glass knife to section soft,
brittle or hard materials. And in addition to biological
specimens, you can section plastics, textiles, leather,
coal, wood, paper and many other materials.

The approximate price of a 25-mm wide Histo glass
knife that you break yourself is: US$0.23, £0.12, DM 0.54,
Yen 80.76, Lit 227.14,FFr 1.30, SwFr 0.60, BFr 8.58, HF1 0.46,
Sch 1.17, SKr 1.10, NKr 1.66 and FMk 1.10.

I_D Please come and demonstrate the LKB I
Histo KnifeMaker

O I would like further details on what these wide
glass knives can do.

Name...................... Position ............
Company/Institution ............................ I
Address ...
............................ Tel ......ccoovvnnn

LKB Instruments Inc. 12221 Parklawn Drive, Rockville, i
I Maryland 20852 Tel: (301) 881-2510

| LKB-Produkter AB

S$-161 25 Bromma, Sweden Tel: 08/98 00 40

With the LKB Histo KnifeMaker you have a sharp glass knife permanently on hand. ‘
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Progress on Many Energy Fronts

Those who are concerned about the energy future of the United States
would have found encouragement during a symposium at Georgia Institute
of Technology on 29 August. The meeting was attended by President Carter
and some key members of his Administration. It was organized by Frank
Press, the President’s science adviser. Ten leading experts from industry,
government, and academia made presentations and answered guestions on
virtually every important aspect of energy conservation and production. Al-
though no major breakthroughs were announced, the atmosphere at the
symposium was upbeat, with progress reported on many fronts.

Higher prices of imported oil have painful effects, but they have improved
the economic outlook for investments in conservation, solar energy, uncon-
ventional natural gas, and recovery of heavy and tertiary oils. Price increas-
es have also served to convince many voters that this nation really does
have energy problems. President Carter mentioned telephone conversations
that he had recently with congressmen visiting their home districts. They
report a greatly increased public awareness and a much improved climate
for congressional action.

A notable example of successful conservation stimulated by economics
has been in the performance of the chemical industry, which has achieved
an improvement of 18 percent since 1972 in its energy use per unit product.
Further progress is being achieved by better designs of new plants, by pro-
cess changes such as replacement of distillation by liquid-liquid extraction,
and by exploiting new catalysts that permit better yields and lower oper-
ating temperatures. Another example of conservation comes from the auto-
mobile industry. New cars already have 42 percent better mileage than 1974
models, and they will better 1974 by 100 percent or more by 1985.

A report on home heating and cooling was particularly gratifying. A com-
bination of good insulation and solar heating has cut fuel bills to miniscule
proportions in many examples. A key ingredient is window design with em-
phasis on catching energy from the sun in the winter and avoiding it in the
summer.

The increased costs of oil have stimulated interest in and use of biomass
for energy in the Southeast. Annual growth of trees in Georgia amounts to
the equivalent of 6 quads, which is four times the total energy consumed in
the state. A switch away from oil, which is beginning, would be beneficial to
the economy of the region.

Higher prices for natural gas are resulting in much enhanced drilling of
deep formations; they have also made unconventional sources of gas much
more attractive. Thus the Devonian shales of the Appalachian Basin are
being increasingly exploited. The gas-bearing tight formations of the Rocky
Mountains are being more vigorously explored. The tantalizing potentials of
the Gulf Coast geopressured zone are being assessed.

Higher prices have also stimulated greater efforts in the tertiary recovery
of huge amounts of oil that are known to be in place but are left behind with
the usual technology. An especially helpful development is the use of CO,
injected into old wells. This gas dissolves in oil, swelling it and reducing its
viscosity. Now under construction is a $600 million pipeline to carry gas
from CO,-producing wells in New Mexico to oil fields in west Texas.

Higher prices have also provided an incentive to evaluate the petroleum
potential of an extensive reef structure that lies beneath the continental
slope east of Atlantic City. The reef is part of a long structure that includes
the highly prolific Mexican oil fields. Other topics in which progress was
described included nuclear safety, photovoltaics, and synthetic fuels.

This nation faces a decade of uncertainty and danger with respect to im-
ports of oil. But the oil producing and exporting countries have finally suc-
ceeded in awakening the public. They have stimulated the private sector to
action. There is now reason to expect that the Congress and the Administra-
tion will act together to provide further incentives for energy progress.

—PHiILIP H. ABELSON
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IULE SHOWN ACTUAL SIZE. MEASURE YOUR SPACE WITH THIS PAGE TO SEE IF A LAUDA RM-3 WILL FIT.

Lauda’s new 734" wide
refrigerated circulators
need less space on

your bench than the

width of this page.

You wouldn’t think a refrigerated Subsidiary of Sybron Corporation,

constant temperature circulator could fit Cantiague Road, Westbury, N.Y. 11590.
into bench space narrower than this page, Tel. 516/334-7500. In Canada: Brinkmann
but it's true. The new Lauda RM-3S and Instruments (Canada), Ltd. \

RM-3T are only 7% inches wide (and
only 15 inches deep).

Despite their space-saving dimen-
sions, these circulators provide all the fea-
tures of full-size models. That makes them
ideal for circulating liquid to jacketed
glassware and other instruments (spectro-
photometers, chromatography columns,
electrophoresis equipment), as well as
for applications requiring direct immersion.

Model RM-3S offers the convenience
of digital temperature control; a flick of the
finger dials in any temperature from —20°
to 99.9°C. A platinum resistance sensor
insures an accuracy of +=0.01° of the set
temperature. A second, less accurate
model, RM-3T, is equipped with a single
temperature adjustment dial, and the
temperature is controlled thermostatically
to an accuracy of +=0.2° within the operat-
ing range of —20° to 100°C. Both models
have 1,000 watt heaters, a 3-liter bath
capacity, all stainless steel components
contacting liquid, and are supplied with a
bath cover and reading thermometer.

For literature on the compact RM-3
and the complete line of Lauda Circulators,
write or call: Brinkmann Instruments, Inc.,

SYBRON |Brinkmann
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8-ARGININE[ 125

VASOPRESSIN

—>95% MONOIODINATED

e From stock

» Tested for binding
and displacement in
a specific RIA

» Purified by high pressure liquid
chromatography

Vasopressin, 8-arginine, [125]]-

1100-1300uCi/ug

0.05M Sodium phosphate buffer (pH 7.4)

containing a stabilizer and proteolytic enzyme
inhibitor, in dry ice.

NEX-128 10uCi 2x10uCi 50uCi 2x50uCi

Not for use in humans or clinical diagnosis

@ New England Nuclear

549 Albany Street, Boston, Mass. 02118
Call toll-free: 800-225-1572
(In Massachusetts and International: 617-482-9595)

NEN Chemicals GmbH, Dreieich, W. Germany; NEN Canada Ltd., Lachine, Quebec
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AN INTERNATIONAL JOURNAL
PROVIDING A FORUM FOR ORIGINAL
AND PERTINENT CONTRIBUTIONS TO

DRUG RESEARCH

DRUGS UNDER
Experimental

and Clinical
RESEARCH

-76°C
Ultra-Cold.
-96°C
Ultra-Colder.

Both from Kelvinator Commer-
cial. Upright drops to —76°C.
Ultra-cold. Chest model dips
to —96°C. Ultra-colder. Up-
right’s six French doors open
individually. And you c¢an
label each door to know what’s
inside. Easy labeling for what’s
under the chest’s stainless steel
sliding lids, too. Want more?
Automatic alarm systems? 27
portholes for recorders? The
Kelvinator Commercial name?
You got them, Don’t be caught
in the cold without ultra-cold. N /
Contact J. E. Hirssig at Kelvinator \

Commercial, the company that knows
how to give you 12 cubic feet of the best cold you ever had.

Upright UC-110 (—76°C/—105°F) Chest UC-522 (—85°C/—120°F)
Chest UC-540 (—96°C/—140°F)

Kelvinator

621 Quay Street * Manitowoc, Wisc. 54220 « (414) 682-0156
One of the White Consolidated Industries

Wel

Circle No. 39 on Readers’ Service Card

EDITORIAL BOARD
Editor in Chief: A. Bertelli

A. Albert, J. Ellis, F.H. McDowell,
USA Czech USA
A. Barbeau, Gl Fox, Y. Mizushima,
Canada USA Japan
G.A. Borel, R. Fuijii, R.M. Myerson,
Switz Japan USA
H. Busch, W. Ganz, M. Neumann,
USA USA France
V. Cepelak, C. Grassi, D.M. Paton,
Czech Italy Canada
J.W. Corcoran, A. Groliman, F. Perlik,
USA USA Czech
A.W. Cuthbert, F.E. Hahn, H. Raskova,
U.K. USA Czech
T. Di Perri, M. Hamilton, H. Van Cauwenberge,
Italy U.K. Belgium
L. Donati, R. Hess, J. Wada,
Italy Switz Japan
M. Ebadi, C. Heusghem, S. Wolf,
USA Belgium USA
F. Himegen,
USA

The journal is designed to provide an international fo-
rum for the presentation of papers dealing with the vari-
ous aspects of DRUG RESEARCH, including such top-
ics as: animal and clinical pharmacology, medicinal
chemistry, toxicology, teratology, mutagenesis, drug
metabolism, pharmacokinetics and clinical trials. One of
the specific objectives of the journal is to gather infor-
mation of different origin and character which illustrates
present trends in research and new horizons in the
study of compounds and molecules which may have
possible therapeutic application. Some numbers of the
journal will include proceedings of meetings and sym-
posia, each devoted to a single subject. Contributions
will be reviewed and selected by a group of distin-
guished specialists from around the world.

[l Please enter my subscription for DRUGS UNDER EX-
PERIMENTAL AND CLINICAL RESEARCH 1979.
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PRODUCTS

and
MATERIALS

Gel Electrophoresis Chamber

Model HS is a horizontal submarine
chamber for electrophoresis of most
macromolecules. Horizontal electro-
phoresis evenly dissipates heat because

the gel medium is immersed in the buffer

solution. Both glass and ultraviolet-
transparent gel trays (11 by 6!/2 inch-
es) are available for preparative or ana-
lytic separations. The trays accommo-
date gels up to 6 millimeters thick and
samples from 5 to 500 microliters. At-
lantis Scientific. Circle 809.

Nonlinear Temperature Programmer

Model ETP-4RC programmer may be
used with a constant-temperature water
bath to perform nonlinear programming
from --80° to +150°C. The programmer
will accept input from computers, micro-
processors, or repeat-cycle timers to al-
low virtually any heating-cooling config-
uration relative to time. Applications in-
clude cell freezing or thawing, DNA
melts, kinetic rate, enzyme, and crys-
tallization studies. Neslab Instruments.
Circle 813.

Nick Translation System

This kit produces a labeled DNA suit-
able for use in kinetic studies as a sub-
strate for restriction enzyme digestion or
in probe hybridization methods. The
system comprises eight vials with
enough material for 20 reactions. It in-
cludes 1 millicurie of high-specific-ac-
tivity deoxycytidine 5'triphosphate, [a-
%P] tracer; purified Escherichia coli

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in all
disciplines in academic, industrial, and government
organizations are featured in this space. Emphasis is
given to purpose, chief characteristics, and avail-
ability of products and materials. Endorsement by
Science or AAAS is not implied. Additional infor-
mation may be obtained from the manufacturers or
suppliers named by circling the appropriate number
on the Reader Service Card (on pages 1206A and
1302A) and placing it in the mailbox. Postage is free.

—RICHARD G. SOMMER

1304

DNA polymerase I; a mixture of cold
deoxyadenosine, deoxyguanosine, and
thymidine triphosphates; bovine pancre-
atic DNAase I; control E. coli plasmid
DNA; nick translation stop buffer; ster-
ile, deionized water; and stable buffer. A
complete protocol is also included. New
England Nuclear. Circle 812.

Image Analyzers for Scanning Electron

Microscopes

Sigma 100 and Sigma 200 are Omnicon
systems that extend the range of auto-
matic image analysis to scanning elec-
tron microscopes and microprobes. Sig-
ma 100 is interfaced to SEM with four
connections and will accommodate most
scan speeds or formats. The operator se-
lects an area in an image for measure-
ment of gray levels. The SEM display is
used to show video profiles and detected
images and other information pertinent
to the analysis. Sigma 200 has all the fea-
tures of the other system and it extends
capability to perform automatic energy-
dispersive or wavelength-dispersive x-
ray analysis on particles, inclusions, or
other features of interest in a specimen.
Both systems are programmable in BAS-
IC. Bausch & Lomb. Circle 808.

Automated Radioimmunoassay

Centria System 2 is an automated
technique for radioimmunoassay. A
double-antibody method links antigen-
antibody complexes to a second anti-
body prior to final separation of bound
and free nuclides. The second antibodies
are provided in the form of tablets that
are species-specific for either rabbit,
sheep, or guinea pig. All phases of assay
are automated from pipetting of reac-
tants through incubation and separation
to final counting, computation, and data
processing. For digoxin, analysis of 26
samples would require about 72 minutes.
Union Carbide Clinical Diagnostics. Cir-
cle 814.

Nonelectric Pump

A liquid-handling pump that is oper-
ated by a magnetic stirrer combines the
advantages of centrifugal and peristaltic
pumps. It may be operated on a bench
top by placing it on a magnetic stirrer. It
is constructed of plastjc materials. It pro-
duces a uniform flow of 20 to 4200 millili-
ters per minute depending on the speed
of the stirrer. Pressure head maximum is
73 grams per square centimeter. Techni-
lab Instruments. Circle 810.

Orbital Mixer

The Heidolph mixer will agitate the
contents of large dishes, petri dishes, or
other laboratory containers. Speed is ad-
justable from 9 to 45 cycles per minute.
The supporting plate is 280 millimeters
square and has a rubber surface. It will
accommodate a weight equal to that of 7
liters of water. Wheaton Instruments.
Circle 811.

Literature

Automated Auger Microprobe de-
scribes the A*M nondestructive appa-
ratus for analysis of elemental composi-
tion of surfaces. Varian Surface Tech-
nology Operations. Circle 803.

Lead in Blood describes an automated
determination by means of atomic ab-
sorption spectroscopy. Instrumentation
Laboratory. Circle 815.

Heating Mantles and Apparatus lists a
complete line for research and teaching
laboratory applications. Glas-Col Appa-
ratus. Circle 816,

Cleaning Agents is the subject of a
brochure devoted to laboratory deter-
gents presented in a problem-solving for-
mat. Alconox. Circle 817.

Continuous Flow Analyzers includes
reagents, supplies, and parts. Bio-Dy-
namics/bmc. Circle 818,

Liquid Chromatography is a catalog
for practitioners of this separatory tech-
nique. It includes HPLC, amino acid an-
alyzers, columns, packings, pumps, de-
tectors, and accessories. Glenco Scien-
tific. Circle 819.

T; and T, Reagents are featured in a
price list of chemicals with high specific
activity for use in concentrated or di-
luted forms. NuClin Diagnostics. Circle
820.

Guide to Electrodes and Instrumenta-
tion offers a line of instruments to mea-
sure pH and specific ion concentrations.
Orion Research. Circle 821.
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NICETRANSLATIONSYSTEM

The world’s first. Packaged complete.

Naturally it is more convenient than assembling the components
yourself. But even more important is its reliability.
For example, the E. coli DNA Polymerase | 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/ug 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 |, dNTP mixture, stop-buffer, and sterile deionized
water are optimized for compatibility and stability. Approximately twenty assays can be run
A bulletin describing this exclusive system is yours for the asking.

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, Postfach 401240, Telephone (06103) 85034, Telex 4-17993NEN D,
NEN Canada Ltd., 2453 46th Avenue, Lachine, Que H8T 3C9, Telephone 514-636-4971, Telex 05-821808
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The 9900 Series photomultipliers, recently developed and

now available from EMI, are specifically for use with

Sodium lodide, BBQ, and Bismuth Germanate. When used with
these phosphors, the new photocathode (RbCs) delivers from
20% to 50% improvement in quantum efficiency.

(The curves indicate the performance you can expect).

For low light levels applications, these tubes offer improved
signal to noise ratio. Available in 18", 112", 2", 3",
and 5" sizes as plug-in replacements for existing tube types,

competitively priced.

EMI GENCOM INC.

80 Express St., Plainview, NY 11803 « 516-433-5900

TWX 510-221-1889
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(Continued from page 1256)
1978 (U.S. distributor, Kluwer Boston, Hing-
ham, Mass.). x, 320 pp., illus. $51. Docu-
menta Ophthalmologica Proceedings Series,
vol. 16.

Genetic Mosaics and Chimeras in Mammals.
Proceedings of a symposium, Gatlinburg,
Tenn., Apr. 1978. Liane B. Russell, Ed. Ple-
num, New York, 1978. xiv, 486 pp., illus.
$39.50. Basic Life Sciences, vol. 12.

The Genetics and Biology of Drosophila.
Vol. 2b. M. Ashburner and T. R. F. Wright,
Eds. Academic Press, New York, 1978, xvi,
602 pp., illus. + index. $61.25.

Handbook of Thermoplastic Elastomers.
Benjamin M. Walker, Ed. Van Nostrand
Reinhold, New York, 1979. xviii, 346 pp., il-
lus. $24.95.

Life Cycles. An Evolutionary Approach to
the Physiology of Reproduction, Develop-
ment and Ageing. Peter Calow. Chapman and
Hall, London, and Halsted (Wiley), New
York, 1979. x, 164 pp., illus. $14.95.

Logic for Mathematicians. J. Barkley Ros-
ser. Chelsea, New York, ed. 2, 1978. xvi, 574
pp. $19.95.

Measurement of Two Phase Flow Parame-
ters. G. F. Hewitt. Academic Press, New
York, 1978. viii, 288 pp., illus. $22.25.

Mechanics and Energetics of Biological
Transport. Erich Heinz. Springer-Verlag,
New York, 1978. xvi, 162 pp., illus. $27. Mo-
lecular Biology, Biochemistry and Biophys-
ics, 29.

Megalithic Remains in Britain and Brittany.
A. Thom and A. S. Thom. Clarendon (Oxford
University Press), New York, 1978. viii, 192
pp., illus. $23.50.

Navaho Symbols of Healing. Donald Sand-
ner. Harcourt Brace Jovanovich, New York,
1979. xii, 290 pp., illus. Paper, $8.95.

Neurogenetics and Neuro-ophthalmology.
Papers from a congress, Nijmegen, The Neth-
erlands, Sept. 1977. A. F. Deutman and J. R.
M. Gruysberg, Eds. Junk, The Hague, 1978
(U.S. distributor, Kluwer Boston, Hingham,
Mass.). viii, 486 pp., illus. $84. Documenta
Ophthalmologica Proceedings Series, vol. 17.

Origins of Inbred Mice. Proceedings of a
workshop, Bethesda, Md., Feb. 1978. Her-
bert C. Morse III, Ed. Academic Press, New
York, 1978. xvi, 720 pp., illus. $36.

Progress in Low Temperature Physics. Vol.
7. D. F. Brewer, Ed. North-Holland, Amster-
dam, 1978 (U.S. distributor, Elsevier, New
York). Two volumes. xxviii, 746pp., illus. +
indexes. Each volume, $60; two-volume set,
$106.75.

Renal Prostaglandins. Vol. 1, 1977. James
B. Lee, Ed. Eden Press, St. Albans, Vt.,
1978. xvi, 238 pp., illus. $24. Annual Research
Reviews.

Reviews in Plasma Physics. Vol. 7. M. A.
Leontovich, Ed. Translated from the Russian
edition (Moscow, 1973) by Herbert Lash-
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