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TheBeckmanL5s
are the Four Best

Ultracentrifuges
inthe Worid.

e

From every stand-
point, the new
Beckman L-5’s offer
you more than any
other preparative
ultracentrifuges in the world.

......

The proven Beckman d.c. electric drives have an
average life of over four billion revolutions.

Their high torque gets rotors to speed rapidly—
particularly important for the shorter runs with big
volumes of sample. And the superior Beckman
speed control holds rotors precisely at the set speed.

The L-5’s have the extra containment needed to
run the highest performance Beckman rotors, as
well as the new ones now in design. (There are
more than 30 Beckman rotors to choose from.)

Operation is simple even for an inexperienced
operator, yet the L-5’s have ample flexibility so
that the investigator can change any parameter

at will, should his experiment require it. The precise
infrared radiometric temperature control system in the
L5-50, 65, and 75 meets the most demanding analytical work.

With the Beckman L-5’s you also get a wealth of engineering and
applications experience developed through years of research and
field contact. And no matter where you are there is a Beckman ultra-

centrifuge service specialist near you; there are 166 in the U.S. alone.

We’d like to tell you more about the L-5’s—the four best ultra-
centrifuge values in the world. Write for brochure SB-400 to

Beckman Instruments, Inc., Spinco Division, 1117 California Avenue,
Palo Alto, California 94304.

INSTRUMENTS, INC.
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Specimen: Aluminum-tungsten dendrite structures. 24,000X magnification (insert 100,000X).
14KV accelerating voltage. Resolution standard proposed by Dr. S. Ballard, National Bureau of Standards.

We Here Highly Resolve

Things are getting brighter all the time. Take these two remarkable photomicro-
graphs, for instance. They happen to be 1000 times brighter than those images
created from thermionic sources.

What's the secret?

Simple. We introduced the world’s first commercial Field Emission Scanning
Electron Microscope. And we're still in the business of bringing the seekers and
searchers the brightest, high-resolution images in microscopy today.

A major difference lies in our revolutionary field emission electron gun. It really
delivers. Fast scanning and dynamic viewing of even the finest microstructures.
Coated or uncoated. And then there's our totally new system design that lets you
scan specimens free from worry about damage, contamination, charging, or
other elements that mess up your micrographs.

Each SEM in our growing family features reliable, all-solid-state electronics.
Just plug one in, and start examining your own specimen. The same way more
and more laboratory researchers throughout the world are

doing day-after-day. Let Coates & Welter brighten up your life.

Write us for a current brochure: Coates & Welter Instrument
Corporation, 777 North Pastoria Avenue, Sunnyvale, CA 94086, ':l ":Ht
(408) 732-8200. A subsidiary of American Optical Corporation. .

See us at the 7th Annual Scanning Electron Microscope Symposium, April 8-12, (Booths 25 & 26)

COATES = WELTER

leading the resolution revolution
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//READING

7, Oour 1974 Enzyme Catalog contains some pretty heavy
v, ?%eadmg——nnponantreamng.Thafs why we’re making this

~ 3 i ’Iighthearted (but serious) offer to you: a new 1974 Enzyme
«"’if Catalog. Great, you say, but what’s in it for me? Lots. You
‘ ~get over 150 enzymes listed, both usual and unusual. To save
J ;f; your time, the brief, yet complete descriptions are included
/ with method and units of assay and up-to-date references. The
*9;—"**’ fast-finding groupings list enzymes both alphabetically and by
. type. We've lightened the burden of finding just what you want!
”*'» One more thing: You’'ll be kept up-to-date on new enzyme list-

" ings as they are developed and made available. This service

: is provided on a periodic basis for all those on our mail-
_ing list. A request from you is all we need to make
“w, this offer complete. Call or write:

S

Miles Laboratories, Inc.

P @ e b K e N Elkhart, Ind. 46514
PROBLENS? RO
Ly X ; % ¥ ’ Miles Laboratories Ltd.
k : ?“ ¥ : Post Office Box 37, Stoke Poges

We’re busy *** ’ p B LY Slough England SL'2 4 LY
findin th **** & . e G Phone: Farnham Common 2151

g Mo ) B L& : Miles Yeda Ltd.
answers. * 3 £ A \ %  Post Office Box 1122

S ; “ ‘sﬁ L Kiryat Weizmann,
S’[Op by and g s r % e Rehovot, Israel
**** & o “_wi. " * , Phone: (03) 95-29-22

visit with us at L 2 &

FASE B

BOOTH
M-9-10-11

Research your problem through
the all-star line-up below:

Peter Cooper

Director of Marketing

Richard Rollins

Sales Manager

Dr. Mary Ann Osuch

Product Manager—Molecular Biochemicals
Nick Yan Sant

Technical Service Representative
Dr. Joe Colbourn

Molecular Biochemicals

Dr. P. K. Chung
Immunochemicals

*
L2208 8 8.0.6.8 8828860882228 89222000
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One camera took all of these pictures
and delivered them in seconds.

Photomicrograph of experimental

Chromatogram of urological
specimen. Type 108.

S R

35mm slide of muscle
structure. Type 46L.

Bone combs from Middle
Ages. Type 52.

galvanized coating. X100. Type 107.

6!!!1!
1"

Damaged automobile piston.
Type 55 positive/negative.

i Lung with tumor.
Type 108.

The new Polaroid MP-4camera.

It’s the one camera that couples speed with flexi-
bility.

It fits practically any job you have because it lets
you use 13 different Polaroid instant films in 4 x 5,
pack or roll formats.

They give you exactly the records you need—in
full color or black and white (fine-grain, high-
speed, negative with matching positive, and even
black and white transparencies).

And not one of them takes more than two minutes
to develop.

The modular design of the new MP-4 lets you
interchange cameras, film holders and lenses. Be-
cause the light arms are completely adjustable, it

Polaroid®

canhandleeventhe mostdifficult lighting situations.
And you can shoot at any angle or perspective be-
cause both camera mount and column rotate
through a complete 360 degrees.
And you can’t go much further than that.
The MP-4 Multipurpose Land camerabe-
longs in every laboratory and photo stu-
dio. It delivers in seconds what other
photographic processes can take
hours to achieve.

For more information or a demonstration,
write to Polaroid Corporation, Dept. 26-254,
549 Technology Square, Cambridge, Mass.
02139. Or call collect (617) 547-5176.
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For reliable flexihility in LS,
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INSTRUMENTS, INC.

Bill Miller talks the liquid scintillation
language. And we listen. Like any other
serious LS user, he wants instruments of
proven long-term reliability. And functional
flexibility. Instruments of maximum sim-
plicity, but with no sacrifice in state-of-the-art
parameters.

That’s why Bill Miller, Ph.D., is our devil’s

- advocate at Beckman. A hard-to-please

“in-house” customer. He supervises biomedical
applications and research, working from

a user’s standpoint. And he symbolizes the
powerful technical support behind the
Beckman LS line.

As Dr. Miller puts it:

“First, of course, Beckman offers the
broadest single-source line of instrumen-
tation, accessories and supplies. Instruments
for every budget, every level of investigation
...from low-cost 100-sample models to 300-
sample models and a half-dozen true
multiple-user systems.

“Next —and very important —is that
these highly efficient instruments are so
simple to operate. We've eliminated a lot of
unneeded complexity. Yet you can handle
virtually everything in today’s LS technology,
and what we can foresee as well. With less
chance of errors, too, because of features like
the on-line log ratemeter and our exclusive
Automatic Quench Compensation.

“And what counts most heavily is that
you get all this backup. We publish and make
available more LS documentation, clinical
briefs, data sheets and procedures than
anyone else. We have three regional appli-
cations support centers. And they really
operate. Training courses, workshops,
seminars — even in-lab assistance for our
customers. And our 425 field men are really
on-call when you need them, out of 28 sales
and service offices around the country.

“Being on the inside of this field, I know
what problems can crop up. And I don't see
why anyone in LS would settle for less than
the Beckman combination of reliability,
simplicity, and technical support.

“I know I wouldn’t”
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Synthetic RNA Molecules -

Scan Rate: 1° per min. EXEBEma
Temp. Limits: 30° - 70° , _f,;’_' n3 SR :;:If-";'_'.'.'.-::
Dwell Time: Isec e e e e T ma TR haes T o

Chart Speed: 5 min/inch ' O DL el !

Full Scale: 0.54 Ratio 0.25 as s L

Now have thermo-electric temperature control for
all your thermal-absorption studies.

The Gilford Thermo-Programmer o Avoids inconvenient, time consum-
thermoelectrically heats or cools ing water baths.

four 0.25 ml samples to any preset
temperature from 0-100° regard-
less of ambient temperature. It
provides three linearally pro-
grammed heating rates of 0.25, 0.5,
and 1.0 degrees/minute. The model
2427 is ideally suited for DNA, RNA,

® Up to four samples handled
sequentially.

o Compatible with all Gilford research
spectrophotometers.

For further information write or call

protein, and other polymer denatur- Ken Weinberger, Research
ation or renaturation studies. * Digital temperature display. Products Manager.
* Rapid sample cooling to renatura- ® Absorption-temperature data may = *| Oberlin, Ohio 44074
. . . . Paris (Malakoff), F
tion te.mperatu re in approximately be multiplexed to chart recorder _and ql Dusseicon Ge;;’gﬁ?
one minute. printer. INSTRUMENT | Morden, Surrey, England

216/774-4041 - Cable: GILLABS
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YEAR AFTER YEAR
The No.1

LIFE SGIEHGE IIIFIJIIMATIOH SERVICE
« » « NATURALLY.

BIOSIS is the largest information service for the life sciences. From this broad
reference hase are derived BIOLOGICAL ABSTRACTS, BIORESEARCH INDEX and
twenty-two other derivative publications and services. With your subscription to
BIOLOGICAL ABSTRACTS, you receive twice monthly abstracts and indexes
gathered from more than 8000 journals originating in more than 100 countries
throughout the world. This annually amounts to more than 140,000 research
papers, arranged for publication under 623 subject categories in BIOLOGICAL
ABSTRACTS. Every issue of BIOLOGICAL ABSTRACTS provides you with the

~ broadest and most diverse source of abstracted information in your discipline.

- Write today for your Guide to the Indexes and Subject Classification Qutline.

BioSciences Information Service « Professional Semvices Dept. -
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biological fingerprints...nucleotides...
Amersham/Searle has radioactively tagged
over 70 of them.

And they are products of quality...
from a reliable supplier

Amersham/Searle has one of the finest and largest
technical staffs devoted to the preparation of labelled
compounds in genperal and over 15 years' experience
in preparing labelled nucleotides in particular.

We have one of the most advanced and
comprehensive quality control programs for analyzing
our products and it includes the use of our unique 100
channel radiochromatographic analyzer. In addition,
we conduct extensive research on the preparation,
utilization, storage, and stability of labelled
nucleotides. This is to assure you, our customers, that

your specific requirements with regard to availability
and purity are met.

For a comprehensive listing of products, discussions
on the history, practical techniques, and pitfalls that
may be encountered in using labelled nucleotides,
sendfor your copy of the brochure entitled "Nucleotides!’

Our specific activity is service

Amersham/Searle

AMERSHAM /SEARLE CORPORATION
An Activity of G D.Searle & Co. and the Radiochemical Centre

<
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2636 S. Clearbrook Drive/Arlington Heights, lllinois 60005
Telephone: (312) 593-6300—Telex: 28-2452
In Canada: 400 Iroquois Shore Road/Oakville, Ontario

Telephone: (416) 364-2183—Telex: 069-82216 R 747000



WAVELENGTH SLEW
CALIBRATE
BABUT N

WAVELENGTH REGISTER

DATA REGISTER

Digital rate of change ... Digital Wavelength...
The new GCA/McPherson Spectrophotometer.

ZERQ FUNCTION

GCA/McPHERSON INSTRUMENT @9A

803

o SCAN/RECORD ~
DIRECTION NMAN - DIV AUN

QFE 8 56
gy

DECREASE "y INGHEASE
£

CONCENTRATION

SIGNAL RECORDER
AVERAGING DFFSET

Easiest one to use

The new GCA/McPherson Series 700 Spectrophotometer
features a unique instrument panel which groups all
operating controls —helps you get research-quality
results the very first time.

EASIEST TO OPERATE

You select chart format (nm/div), and integration time.
Solid state logic automatically selects scan rate. Result:
no chance of losing data by scanning faster than system
response time and one less knob to use.

EASY VERSATILITY

One system handles both single and double beam work:
kinetics, gel scan, atomic absorption/fluorescence/
emission studies. You just use the correct accessory and
flick a control switch.

EASILY AUTOMATED
The 700 Series is a true digital system. Both photometric
and wavelength readouts are presented digitally.

BCD output of wavelength and photometric data is stan-
dard. Makes the system fully compatible with computers,
printers, or what have you. In fact, the 700 Series is the
only truly computer-ready spectrophotometer you

can buy.

RATE OF CHANGE DISPLAYED CONTINUOUSLY

Rate of Change (A A/AT ) is displayed digitally and on the
recorder. You interpret data faster, easier in kinetic
studies. Or read conventional absorbance/transmission
concentrations per unit of time.

Get the complete story the easy way. Contact Howard
Schwartz at GCA/McPherson Instrument, 530 Main St.,
Acton, MA 01720. Phone: 617-263-7733. Telex: 92-8435
ANS: GCAMCPHER ACTO.

THE SPECTROSCOPY PEOPLE
make it easy for you

GCA/McPHERSON INSTRUMENT @ A

First in vacuum ultraviolet, ultraviolet, visible, infra-red spectrophotometers and ESCA.

POMER

BECORDER
SPanN




4000 Particles per minute
identified, counted, measured, classified
by computerized microscope

Whether making direct microscopic mea-
surements on particulate materials, or be-
ing used in conjunction with non-micro-
scopic techniques, the Quantimet 720
Image Analysing Computer adds capabil-
ity, accuracy and speed. The Quantimet
recognizes, counts, measures and class-
ifies particulates in images from light
microscopes, transmission and scanning
electron microscopes, probes and photo-
micrographs.

True Area and Other Parameters Measured
for Each Particle and the Total Field

Entire field measurements such as the total number
of particles, mean particle size or interparticle spacing
and percent of field area occupied can be made on the
Quantimet. These measurements are more objective and
accurate than manual measurements and are instan-
taneously available.

Distributional measurements, almost impossible by
manual and non-microscopic methods, are also provided
by the Quantimet. Each particle can be classified by it’s
projected area, perimeter, height and width, longest di-
mension and optical density.

Quantlmet 720 Particle Analysis System with
focusing and stage movement. The operator can make selected partlcle
measurements via light pen or can count and measure all particles
automatically.

tic micr

Shape Recognition and Agglomerate Rejection

The Quantimet’s pattern recognition capability allows
it to separate particles by shape, or by virtue of other
features within their boundaries, such as nuclei in cells.
Recognition is based on non-dimensional shape factors
combining parameters of each particle. The Quantimet
can also recognize and eliminate agglomerates from par-
ticle analyses, thus preventing the distortion of results
which could occur in automatic operation.

" Count-flags in the Quantimet’s TV monitor indicate the 13 particles

having a projected area between 200 and 300 square microns. There
are a total of 118 particles in the measuring frame.

Geometric and Elemental Analyses Combined

Mating the Quantimet with an SEM or probe adds geo-
metric measurement to their elemental X-ray analysis
capabxhty Counting, measuring and classifying particles
in the SEM or probe field can be limited to those having
a specific elemental composition. Alternatively, X-ray
analysis can be much faster since it can be limited to
particles having certain geometric properties.

High Speed Adds Accuracy — Lowers Cost

The Quantimet couples high resolution T.V. scan-
ning with full automation of microscopes, data acquisi-
tion and processing. 10,000 particles can be separated
and size classified, using data from 100 separate fields
of view, all within 150 seconds—an overall speed of 4000
particles per minute.

The Quantimet monitor shows exactly what is being
measured, and data can be fed simultaneously to printers,
calculators, mini-computers and magnetic tapes.

With a Quantimet, you will obtain statistically better
particle data, more types of information, in less time and
at lower cost than ever before.

TYPICAL APPLICATION

o .| FiELO
N | Unoer
. . ) viEw

A
OBJECTS SEPARATED BY SHAPE
7 N

S

L]
| N
SIZE CLASSIFICATION .
DISTRIBUTION gy S The diagram and monitor photo
e diagra i

o AREA PERIMETER illustrate the Quantimet’s pattern
. : <~ recogmtmn capability, The Quan-
N N timet ts and m es as-
- : hestos fibers in this airborne dust
. \ sample . .. and rejects all agglom-

erated and non-fibrous particu-
lates from the analysis.

Write or call for comprehensive technical brochure and application information.

% Image Analysing Computers, Inc.

A METALS RESEARCH GROUP CORPORATION
40 Robert Pitt Drive, Monsey, N.Y. 10952

Telephone: (914) 356-3331
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This reliable and easy-to-operate Two very important features: r [N [N N NN NN D N A N R N AN 1

fermenter has many advantages o versatile application — you
usually found only in more so- can hardly afford to do
phisticated and expensive equip- without it.

ment. With the POLYFERM « low cost — you can easily
you can do quick and reliable afford to acquire it.

screening of cultures in bioche-
mical research laboratories. - II-(B
eYdO“ can also use (l)tbf_of advan;ed LKB Instruments Inc.
ucation in microbiology an 12221 Parklawn Drive, Rockville MD. 20852
bacteriology and for a host of 11744 Wilshire Blvd. Los Angeles Calif. 90025

Science
6600 West Irving Park Road, Chicago |il. 60634 L
other purposes. 260 North Broadway, Hicksville N.Y. 11801 [N NN NN N N A N NN N NN N BN B
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LKB Instruments Inc.
12221 Parklawn Drive Rockville, MD 20852

Please send information on Polyferm

Name
Position

Address




You don' have to be afraid of a computer
thats smaller than you are.




That little thing next tothe mouseis a computer.
Andit doesn bite.

It costs alotless thanabig computer. So
instead of puttingit up onapedestal, you can
affordto putit to work.

You canmoveit to where the work s.

On the productionline.Inthelab.Classrooms.
Offices.

It'stough enoughto work whereits too
coldfor peopleto work. Ortoo hot.

Andit cantolerate double the voltage
reduction of a big computer. Soit’sless likely to
blowout in case of abrownout.

This computer is one of manymadeby
Data General. Thefastest growing maker of
small computers inthe worldtoday.

Wirite for our brochure: “The Sensible
Way To Look At Computers.’

Itmaybejustthe thingyou need toscare
you into buying one of ours.

DataGeneral

The computer company you canunderstand.

¢» Data General Corporation, Dept. C, Southboro, Massachusetts 01772, (617) 485-9100.
Datagen of Canada Litd., I-IllQ bec(819)7702030/Dt General Europe, Paris, France 504-23-44
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recorders
Linear and Iimrllog
~ m 2year wamnty :
® 28models
® Electronic and synchronous
~ chart drives '

® Multi-span and multi-speed
~ @ Single and dual pen

® Bench and rack mounting

POLAROGRAPHS®
Automatic scanning,
strip chart recording

® Wide selection of voltage and
current sensitivity ranges

® Standard and rapid scanning

m Dropping and hanging
mercury electrodes

® Cathodic and anodic
stripping capabilities

SP’ECTROPHOTOHETEH model SD

instrumentation

Quality Laboratory Instruments
Designed for Versatility and Reliability

SARGENT-WELCH

electrolytic analyzers
One and two station models

® Sealed motor and magnetic stirring
® Sand 15 ampere current capacities |

® Stainless steel front panels and work
shelf

B Full wave reetxﬁcatlon for npp!e
free D.C. '

:'Farallpatontiomeu'm -
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It’s obvious that Zeiss Axiomats are revolutionary microscopes.
But here are 9 more reasons why.

1. Symmetrical design for utmost stability. The optical
axis runs right through the center.

2. Truly modular system. The rugged modules can be
stacked for upright or inverted microscopy. Some are simply
turned upside down for inverted use. And they remain always
perfectly aligned. (Only a century-old tradition in precision-
engineering can meet the close tolerances for such exact
alignment.)

3. The widest image field through newly computed flat-
field optics with unequaled resolution and contrast edge to
edge. The first complete line of strain-free Planapochromats for
all microscope techniques in transmitted and reflected light.
Built-in zoom system of unusually large range (1:4) and of
superb image quality.

4. Two fully integrated, fully automatic camera sys-
tems (4 x 5” and 35mm) in one module, with additional ports
for TV or motion picture cameras.

5. UV-Axiomats for UV-microscopy, photomicrography,

and photometry with unique, new ULTRAFLUARS covering the
range from 230-750 nm.

6. The most stable, most convenient and compact
photometer system ever made. You can always observe the
measured detail in the total field. One module contains both
the photometer and a 35mm camera system.

7. The largest (8 x 17”), most stable and best aligned
stages available . . . including the largest scanning stages.

8. Three illuminators in one housing . . . all pre-center-
able from the outside.

9. Remote control of focusing and stage movements
. . . stage and objective modules can be placed in a sterilized
chamber. They become their own ““Clean room”.

For the whole supporting story, write Carl Zeiss, Inc.,
444 5th Ave., N.Y., N.Y. 10018. Or phone (212) 736-6070.

In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B
2S6. Or phone (416) 449-4660.
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Wildavsky's comment that technology
assessment (TA) and other manage-
ment information systems are being “es-
tablished without a single successful
demonstration, . are tried every-
where, and . . . do not work anywhere”
triggers a question: How do we know
whether or not TA ‘works? I am trou-
bled not so much by the performance
of TA to date as by the dim prospects
of rationally evaluating and improving
performance in the future (7).

Such prospects would be enhanced
by the performance of multiple (for
example, three) TA’s of given topics.
Multiple TA’s would enable comparison
of usefulness to various parties, post
hoc evaluation of the accuracy of fore-
casts, and estimation of the relative
value per dollar invested—each as a
function of who the assessors were,
methods employed, and topics assessed.
Users would be better able to gauge
reliability and would be ensured a
broader perspective.

While it has been asserted that a TA
realistically costs about $200,000 (2),
the lack of TA evaluations makes it dif-
ficult to determine whether a project
costing $5,000 is less worthy than a

$500,000 venture (3). Performance of
multiple, coterminous TA’s at different
funding levels could clarify this issue.
One could surmise that the cost would
properly be a function of the techno-
logical complexity involved and the
needs of the users.

ALAN L. PORTER
Program in Social Management of
Technology, University of Washington,
Seattle 98195
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Exchanges with China

The informative article by Harrison
Brown, “Scholarly exchanges with the
People’s Republic of China [PRC]”
(11 Jan., p. 52), makes it clear that
the Committee on Scholarly Communi-
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cation has a tremendous task in the
development of scientific exchanges be-
tween the United States and the PRC.
As Brown states, the committee obvi-
ously cannot expedite exchanges in
every field. However, I wonder about a
system of priorities that resulted in the
selection of a group of Americans to
discuss the eradication of schistosomia-
sis, but not a group to discuss the
eradication of venereal diseases.

Epidemic gonorrhea and communica-
ble syphilis currently rank first and
fourth, respectively, among reportable
diseases in the United States, and the
incidences are rising. It has been re-
ported (1) that venereal diseases have,
for all practical purposes, been eradi-
cated in China. So far, there has been
no evidence to refute such reports.
Therefore it would seem that, in the
order of priorities, one of the “partic-
ular areas in which Americans poten-
tially have a great deal to learn from
the Chinese” would be venereal disease
control.

U. S. GranT Kunn, III

3355 Juhan Road,
Stone Mountain, Georgia 30083
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I completely agree with Kuhn that
the eradication of venereal disease in
China is a great accomplishment. How-
ever, it may be attributed, not to ad-
vances in medical science unknown in
the United States, but to China’s very
effective social mobilization and public
education campaigns. The Committee
on Scholarly Communication with the
PRC has expressed considerable inter-
est in sending scholars to China to study
social organization in city neighbor-
hoods and communes, but these pro-
grams have not yet been accepted by
the PRC.

HARRISON BrROWN
Office of the Foreign Secretary,
National Academy of Sciences,
Washington, D.C. 20418

Drug Education Conference

Nicholas Wade (News and Com-
ment, 14 Dec. 1973, p. 1114) reports
on a travel program which was pre-
sented to the participants of the Inter-
national Congress on Drug Education,
held in Montreux, Switzerland, in Oc-
tober 1973. This travel program, which
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is described as having been of inferior
quality by Wade, offered absolutely
everything to accommodate each par-
ticipant at the lowest possible cost.
The people responsible for the program
provided more services than would be
considered normal. Every individual re-
ceived exactly what he paid for. The
arrangements were clearly indicated
and spelled out in the travel brochure
received by the participants. Some peo-
ple received what they did not pay for,
since they left their hotels without
checking with the cashier. Because
prices were cut to the bone, it was not
the U.S. taxpayer who was the “inno-
cent victim” but the people in charge
of the travel program.

Wade makes little mention of the
scientific implications of this congress.
Some leading industries apparently
thought its value was great enough to
underwrite the financial loss that re-
sulted from insufficient participation.

Craupius A. CHORUS
International Congress on Drug
Education, Secretariat, Rue de la
Paix 11, Post Office Box 236,
1820 Montreux, Vaud, Switzerland

Pathologic Evaluation and the
Blind Technique

At the Conference on Carcinogenesis
Testing in the Development of Drugs,
held by the National Academy of Sci-
ences—National Research Council (23
to 25 May 1973), Robert Elashoff sug-
gested that, in carcinogenesis tests, the
pathology slides should be sent to the
pathologist blind (unidentified). Morris
A. Weinberger (Letters, 23 July 1973,
p. 219) comments on that suggestion.

While several of Weinberger’s com-
ments might be relevant to human
pathology, Elashoff’s suggestion re-
ferred to carcinogenesis testing with
animals, and it is only in that context
that we discuss Weinberger’s letter.

A carcinogenesis test is performed
in order to determine if a treated group
is associated with a higher incidence
of cancer than an untreated control
group. The control group must be han-
dled in exactly the same manner as
the treated group. By sending un-
labeled slides to the pathologist we en-
sure that the integrity of the control
group is maintained during the patho-
logic evaluation.

Weinberger asserts that histopatho-
logic diagnoses are considerably less
influenced by subjective factors (for
example, knowledge of the treatment
given to each specimen) than by other
factors. However, a carcinogenesis test
is conducted to investigate carcinogenic
properties of the treatment in question
and not to determine the biases, no
matter how small, of a particular
pathologist. The prudent investigator
should therefore give serious considera-
tion to the blind technique as a means
of avoiding errors associated with the
influence of subjective factors.

The blind technique can be incorpo-
rated into most methods of evaluation.
Weinberger points out that the patholo-
gist often wants to review the control
slides to establish a basis or orientation
for the examination of the slides from
the treated group. One method by
which this could be done using the
blind technique would be to make up
extra control slides, select a portion
of them by a random process, review
these with full knowledge that they
are control slides, and then put them
aside; finally, the remaining treated and
control slides could be examined in a
random order using the blind tech-
nique. Thus, the pathologist’s orienta-
tion would be established, and a reduc-
tion in bias would be achieved.

Weinberger implies that good pa-
thology is objective. The good patholo-
gist should therefore consider the blind
technique as a simple means of control
to help prevent systematic errors from
being introduced when labeled slides are
examined. He should also appreciate
that use of the blind technique is an
assurance of the lack of bias in the
pathologic diagnosis made in an experi-
ment.

There is nothing in the blind tech-
nique to preclude a pathologist’s ex-
ploring  “interesting new research
clues,” as Weinberger fears. Notes can
be made on slides that show interesting
or unusual findings. After the slides
have been identified, the findings can
be associated with the treatments re-
ceived and the pathologist can explore
his interests. By using the blind tech-
nique he may even avoid wandering
down some blind alleys.

The blind technique does not re-
quire that the pathologist be kept ig-
norant of experimental information.
Good pathology, like good statistics,
requires that the professional partici-
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pate extensively in all phases of the
experiment. The only ignorance re-
quired when the blind technique is used
is ignorance of the specific treatment
given to the animal whose tissues are
being examined.

Weinberger points out that bias can
unconsciously creep into observations
when the pathologist concentrates on
treatment groups (overreading), and
that a blind pathologic examination is
a useful means to reduce this bias. We
agree.

The real issue raised by Weinberger
is whether the blind technique is worth
the effort necessary for its proper im-
plementation. We believe that the blind
technique helps reduce bias and, in
so doing, increases the repeatability of
a study, protects those reading the
slides from charges of bias, and in-
creases the validity of the results. The
blind technique is therefore worth a
great deal of effort, but how much is
too much? We look forward to elucida-
tion of the conditions where blind tech-
niques are important and where they
are not important and to results of
studies carried out partially with the
blind technique and partially not. Such
reports would help us and others make
recommendations on protocol design in
these large-scale animal studies. We also
look forward to the development of
any other techniques that reduce bias.

THoMas R. FEARs
MARVIN A. SCHNEIDERMAN
National Institutes of Health,
National Cancer Institute,
Bethesda, Maryviand 20014

The Confusion over
Bacteriophage ¢$X-174

In 1935 Sertic and Boulgakov ([I)
analyzed a large number of Enterobac-
teriaceae phages and classified them
into 14 antigenic types. They cesignated
these types with the Roman numerals
I through XIV. The lowercase Greek
letter ¢ indicated that the phage was
virulent for several bacterial species, and
Arabic numbers identified the particular
isolate. One of these phages, ¢$X-174,
later became quite prominent in the
field of molecular biology as a model
virus containing single-stranded DNA,
and a wave of papers emerged in the
late 1950’s (2). And that is when the
real confusion started, because many
workers in the field incorrectly called it

22 MARCH 1974

“phi ex,” instead of “phi ten” as orig-
inally proposed by Sertic and Boulga-
kov (7). But to top off the confusion,
a recent book (3) uses still another er-
roneous denotation ¢x174 (“phi chi”
174). The symbols ¥y (4) and X (5)
instead of Roman numeral ten have
also been used in the past. I wonder
how many new designations the ¢X-174
phage may yet acquire, because of the
unfortunate original choice of the Ro-
man numeral ten and the carelessness
of authors or printers.

WACLAW SZYBALSKI
McArdle Laboratory for Cancer
Research, University of Wisconsin,
Madison 53706
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Humidifiers and Energy Conservation

The use of home humidifiers has re-
cently been promoted in advertisements
as a means of providing more comfort
in houses with the thermostat turned
down. I grant the value of humidifica-
tion for personal health and for pro-
longing the life of furniture. However,
many advertisers erroneously describe
the humidifier as an energy-saving de-
vice because it allows lower tempera-
tures with comfort.

These advertisers and even some
heating engineers appear to overlook
latent heat of vaporization. The evapo-
ration of 10 gallons of water a day
(modest for the humidification of most
houses) requires more than 80,000
British thermal units, or the consump-
tion of about 80 cubic feet of natural
gas per day. This is approximately 10
percent of the natural gas needed to
heat a modest home in an average win-
ter day. Either the furnace or an aux-
iliary source must provide this heat,
even if humidification is accomplished
merely by placing pans of water on
radiators.

PHiLip S. RicGs
Department of Astronomy,
Drake Upniversity,
Des Moines, Iowa 50311
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Global Science Policy

To suggest that world wisdom be incorporated into decisions about the
directions and the uses of science and technology is like proposing that
our modern gods be installed on Mount Olympus, with no assurance that
they would better handle Prometheus or Pandora. Our predicament as
mortals, however, compels the question of whether a global science
policy—inside, outside, or in conjunction with the United Nations—is
desirable, possible, or practical.

The Center for the Study of Democratic Institutions has broached

_the subject in a seminar reconnoitering the salient problems and path-

ways and looking for a detour around the roadblocks of national sov-
ereignty, as exercised by 135 member states of the United Nations.

The seminar followed a report (U.N. E/5238 Add. 1) prepared for
the secretary general of the United Nations on the role of science and
technology in development during the past 27 years. That report on inter-
national cooperation in the handling of threats and opportunities created
by science revealed, with encouraging exceptions, regrettable short-
comings. The one coherent institution we have—the United Nations—
has never been given, nor has its specialized agencies been given, ade-
quate money, high-caliber personnel, facilities, or authority. In the wake
of each climacteric development, it has had to improvise and prompt
from the wings. The present structure of the United Nations does not
provide a nodal point for determining policy, either in terms of science
and technology for development or for the development of science. The
preoccupation has been with less developed countries, which at the mo-
ment are increasingly disenchanted by the nature of that aid because,
having no scientific infrastructure, they could not properly evaluate the
choices they were constrained to make. How they are going to be
helped by shopping in what Lord Blackett called “the supermarket of
science” needs rethinking. The advanced countries might wisely reflect
in their national science policies a proper concern for the specific needs
of those countries lacking scientific education or research facilities.

Whether a “global science policy” could ever be merely the sum of
national science policies is questionable. “Global” is a carry-all word.
It might imply “intergovernmental,” but it also means developments in
science that affect the whole of mankind and its living space and that
are beyond the competence of a nation or nations, no matter how ad-
vanced. It also includes the “commonwealth of science”—the academies,
the professional societies, and the movements like Pugwash, which are
transnational instruments. That was why the rubric of the seminar
was “inside, outside, or in conjunction with the United Nations.” The
term “science policy” raised questions of constraints on or control of
science and technology. No one suggested that there could or should be
a moratorium on scientific research, but a case can be made for estab-
lishing wise priorities in the technological use of scientific knowledge and,
indeed, for offering caveats on trends in science that are raising pro-
found ethical questions.

One structural proposal was that the now redundant Trusteeship
Council be replaced by a Scientific Council on the level of the Security
and Economic and Social Councils so that the issues would be aired
and continually reviewed. At least the world ought to know what is going
on.—The Right Honourable LoRD RITCHIE-CALDER, Senior Fellow,
Center for the Study of Democratic Institutions, Box 4068, Santa Bar-
bara, California 93103



/ HP CALCULATORS SOLVE YOUR PROBLEMS, YOUR WAY

Let Our Research
Take The Work Out Of Yours...

In the quest for discovery, you face a staggering
challenge: the meticulous experimentation and
analysis that leads to formal proof of your
theories. With so much at stake, fast and precise
data reduction isn’t a luxury, it’s essential.

That’s where an HP 9830 Programmable Calculator
with research statistics software can really

help you.

Experimental design, mathematical modeling,
or response surface analysis, a 9830 System
puts the most advanced techniques right at your
fingertips. .

Analysis of variance is an excellent example.
Six minutes is all it takes to run a complete
4-way ANOVA. For everything: classical designs,
balanced-nested designs, or repeated measures
with orthogonal polynomials and treatment
contrast options. Just 6 minutes! At your desk—
where you can check the results and proceed
to the next iteration minutes—instead of
hours —later.

HEWLETT \hp; PACKARD

LS

Sales and service from 172 offices in 65 countries.
P.0. Box 301, Loveland. Colorado 80537

-

And ANOVA is just the beginning. The 9830
gives you equally dramatic performance on just
about any technique you might need for your
research — from cross tabulation to 20-variable
stepwise regressions. Which brings us to another
significant saving. :

HP 9830 leases begin at $300* per month
for a typical lab system. With a fixed price, the
more you use it, the less it costs. We think you’ll
agree, that’s a nice constant, given today’s
economic variables.

Naturally, you’ll expect some empirical
proof. So call your local HP Sales Office, or mail
us the coupon. We’ll demonstrate how the HP
9830 can help transform your theories to meaningful
discoveries: Quickly. Surely. Cost-effectively.

*Domestic U.S.A. price only. Lease, where available, includes service contract.

/  Tell me more about your research stat systems:

O Information only. O Hands-on demonstration.
My planned use is:
Name
Company.
Address

Phone

Hewlett-Packard Co.
P.O. Box 301; Loveland, Colorado 80537
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Come see what you've been missing:

The PANAX TL C Radio Chromatogram Scanner will resolve

spots separated by only 2 mm., done by a gas flow proportional

counter. It will allow you to see individual peaks which might
be missed by other systems.

u could also scan for low energy gamma emitters such as
1'%, ¥You will be able to execute an aulomatic 2 dimensional
scan on 20 x 20 cm. T L C plates. An integrating teleprinter is
also available. It can scan paper and film as well.

And there's more and more

Why not find out the full story by calling or writing for our free
brochure.

NUCLEONICS canada Limited
1505 Louvain St. West — Montreal, P.Q. H4N 1G6
Telephone: (514) 381-2311 — Telex: 05-268558
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The Ultimate...
Critical Point Instrumentation

¢ Heating and cooling are achiev-
ed by a thermoelectric module
cr water jacketed chamber
thus eliminating the possibility
of rewetting the specimen

® Sight glass viewing port with
illuminator

® Specimen holders—open mesh
baskets, ball check carrier, mul-
tiple specimen carriers for up to
16 samples; plus holders for
membrane filters, cover slips
and TEM grids

* Electronic temperature readout

® Automatic operating pressure
signaling or control

® Comprehensive operation,
technique, and service manual

® Four instrument models to
choose from, starting at $695

We Jnvite Your Inquiry!

The Bomar Co. ® P.O.Box 225 @ Tacoma, Wa. 98401, US.A. @ (206) 8380100
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HEAT
PRESSURE

‘and

STRONG ACIDS

can be combined in the
PARR® Acid Digestion
Bomb to provide a rapid
and safe method for dis-
solving glass, rocks, sili-
cates and other refractory
materials in HF, HCI,
HNO; and other strong
mineral acids.

Samples are held in a 25 ml, thick walled
Teflon* cup which is not attacked by the acid
charge. This cup is confined within a sturdy
stainless steel bomb from which it is easily
removed for sample recovery and washing. No
wrenches or clamps are needed to produce a
tight seal.

Ask for PARR Data Sheet 4745 = G
describing this rapid method (‘\ - j)}
for dissolving difficult samples. e |
*duPont TFE flurocarbon resin. A -

PARR INSTRUMENT COMPANY

Moline, 1II. 61265

211 Fifty-Third St.

(309) 762-7716
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Short-lived

radionuclides

Highest specific activity available

Sodium 24 >5Ci/g $52/1mCi
Potassium 42 >1Ci/g $48/1mCi
Shipped Mondays and Wednesdays

Also available:

Barium-131 Gold-198
Bromine-82 Molybdenum-99
Copper-64

Let us send you our complete catalog
listing over 100 radionuclides. Free.

@ New England Nuclear

575 Albany Street, Boston, Mass. 02118
Customer service 617-482-9595

NEN Canada Ltd . Dorval. Quebec: NEN Chemicals GmbH. Dreieichenhain, Germany.
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carboxylic acid in vivo; rodents were
unable to form the hydroxymethyl
product. The metabolism of some drugs
yielded multiple products. A good ex-
ample is 17a-ethynylestradiol, which
is converted to about eight different
metabolites, varying markedly in rela-
tive amounts in rat and dog (beagle).
One product, d-homoestrone, was
formed by dog. but not by rat, liver
microsomes.

Studies of drug interactions con-
tinue to yield important information.
Drugs like ephedrine were shown to
speed the rate of blood clearance of
other drugs like dexamethasone, pos-
sibly by altering its rate of biotrans-
formation. Other drugs have similar
effects but may act, like phenobarbital,
by altering hepatic blood flow. Pheno-
barbital was reported to increase
hepatic blood flow up to 30 percent,
thereby increasing hepatic drug clear-
ance and altering body distribution and
metabolism of almost any drug present
in the patient’s blood.

The importance of knowing all drug
metabolites and their biological signi-
ficance was stressed by many studies.
Overdoses of glutethimide, for ex-
ample, caused toxic manifestations that
did not correlate well with the concen-
trations of glutethimide in the plasma.
Upon examination, it was found that
a hydroxy metabolite is formed, with
a potency twice that of the parent
drug. It can reach much higher con-
centrations than those of glutethimide
when large doses are administered,
thereby causing toxic manifestations.
However, when normal doses are given,
the concentrations of the metabolite
are very low.

The objective of clinical pharmacolo-
gy and toxicology is better patient care.
Research efforts in this area are di-
rectéd toward improving the safety of
drugs by recognizing and eliminating
the causes of undesirable drug effects.
In addition, biochemical studies of
pathways of drug metabolism have
generated ingenious new treatments for
previously untreatable diseases.

Immunoglobulin D antibodies to
penicillin may be important mediators
of nonanaphylactoid but serious re-
actions to penicillin, such as exfoliative
dermatitis, serum sickness, and the po-
tentially fatal Stevens-Johnson syn-
drome, according to J. R. Caldwell
(University of Florida).

Hematologic toxicity has severely
limited the use of chloramphenicol, an
otherwise effective antibiotic. Adel A.
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Yunis (University of Miami) and his
colleagues have studied the reversible
and irreversible effects of this drug on
bone marrow cultures. Chlorampheni-
col and its sulfur-containing analog
exert a dose-related but reversible sup-
pression of bone marrow cells by in-
hibiting synthesis of mitochondrial pro-
teins. An irreversible suppression of
mitochondrial protein synthesis in bone
marrow cells is thought to be caused
by an alteration of DNA synthesis in
genetically predisposed patients that is
caused by the para-nitro group of
chloramphenicol.

Treatment for the porphyrias in man
has been lacking. T. R. Tephly (Uni-
versity of lowa) and his colleagues
reported results of research that may
lead to the prevention of serious and
painful attacks of this disease. Meta-
bolic studies have indicated that all
porphyrias are associated with a derange-
ment of the heme biosynthetic path-
way. This results in an accumulation
of various intermediates instead of the
end product, which should be hemo-
protein. Using sodium benzoate and
para-aminobenzoic acid, Tephly and his
associates diverted glycine away from
heme biosynthesis to hippurate syn-
thesis. The clinical and biochemical
manifestations of porphyria in animals
were thus ameliorated. Both sodium
benzoate .and para-aminobenzoic acid
have been safely used in humans for
other disorders. Based.on a firm bio-
chemical foundation, this clever and
apparently safe pharmacologic method
of control of porphyria may soon be
used to treat humans.

This was a unique symposium in that
all of the research was supported by
grants from the Pharmacology-Toxi-
cology Program of the National Insti-
tute of General Medical Sciences.

GEORGE J. COSMIDES
National Institute of General
Medical Sciences,
Bethesda, Maryland 20014

Forthcoming Events
April
22-25. American Acad. of Pediatrics,

" Bal Harbour, Fla. (R. G. Frazier, 1801

Hinman Ave., Evanston, Ill. 60204)
22-26. Conference on Anomalous Scat-
tering, Intern. Union of Crystallography
and Commission on Crystallographic Ap-
paratus, Madrid, Spain. (S. C. Abrahams,

- Bell Labs., Murray Hill, N.J. 07974)

22-26. European Conf. on Electro-
technics, Inst. of Electrical and Electronics
Engineers and Natl. Societies of Electrical

for Safety

and

Precision

You
can’t |
beat the
system

The MLA Pre-
cision Pipetting
System that is.
Major hospital

laboratories have
standardized on
the MLA Precision

Pipetting System af-
ter competitive eval-
uation for precision
and accuracy.”* The

MLA Pipette displays
i . outstanding repeat-
f/ ability.

¥ ...And safety!

Your hand never touches the dis-
posable tip. Important for quality
control before use because you don't
contaminate the clean tip. Important
for your own safety after use be-
cause you don't subject yourself to
contamination from residual patho-
genic material. Shouldn’t you stand-
ardize on the MLA system?

MLA Pipettes are available from
selected Laboratory Supply Houses.
The Pipetting Decision. . . . is worth
your time. Use the Reader Service
Number to send for our Pipette In-
formation Pack.

Medical Laboratory

Automation, Inc.
520 Nuber Ave., Mt. Vernon, N.Y. 10550
914/664-0366
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*Reprint of clinical evaluation
available on request.
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CENTRIFUGES?

We have the right 1EC
model for you!

Whisperfuge

HN-S Table Top PR-) Refrigerated PR-6000 Refrigerated

Seven of the fifteen different IEC centrifuges we stock are pictured here.

Models range from the “Whisperfuge” — a table-top centrifuge costing
only $195.00 with a rated capacity of 180 ml (12x15) that operates at two
speeds (3000 rpm/1000xg and 2000 rpm/500xg) and is capable of perform-
ing twenty-four tests with three complete washes in seven minutes . . . to
the PR-6000 priced at $3,360.00 which provides blood banking, general-
purpose, and even some ultra-centrifuge capabilities.

Operating at speeds to 6000 rpm (7900xg), the PR-6000 incorporates
many innovations previously not available in a low-cost portable refriger-
ated centrifuge. Its unequaled versatility, ease of operation and vast acces-
sory selection make it ideal for any application requiring a refrigerated
centrifuge. Maximum capacity is 6000 ml (6x1000) at 4200 rpm!

In between there are IEC models for every conceivable purpose, along
with a variety of heads and other accessories.

Why not ask us for literature on the entire line?

LABORATORY...
¢+ APPARATUS
¢ INSTRUMENTS
¢ CHEMICALS

SSEENTIFICé

BLOOMFIELD, N. J. 07003

¢+ GLASSWARE

Philadelphia
Penna.

Boston New Haven

o Elk Grove Village
Mass. Conn. n.

Branches: o Fulletton o Silver Spring - Syracuse
1222

Circle No. 50 on Readers’ Service Card

Engineers of Western Europe, Amsterdam,
Netherlands. (W. E. Noller, Digital Tele-
phone Systems, 85 Mitchell Blvd., P.O.
Box 4222, San Rafael, Calif. 94903)

23-24. Water Quality, 7th intern. symp.,
Water Quality Research Council, Wash-
ington, D.C. (David X. Manners Co., Inc.,
237 E. Rocks Rd., Norwalk, Conn. 06851)

23-25. Society for the Advancement of
Material and Process Engineering, 19th
natl. symp., Buena Park, Calif. (M. Smith,
SAMPE, P.O. Box 613, Azusa, Calif.
91702)

23-26. Acoustical Soc. of America, New
York, N.Y. (B. H. Goodfriend, ASA, 335
E. 45 St., New York 10017)

23-27. Arizona Medical Assn., Scotts-
dale. (B. E. Robinson, AMA, 810 W.
Bethany Home Rd., Phoenix 85013)

24-26. Pittsburgh Conf. on Modeling
and Simulation, 5th annual, Pittsburgh, Pa.
(W. G. Vogt, 231 Benedum Engineering
Hall, Univ. of Pittsburgh, Pittsburgh
15213)

24-26. North Carolina Acad. of Science,
Boone. (J. A. Yarbrough, Dept. of Biology,
Meredith College, Raleigh, N.C. 27602)

24-27. American Assoc. for the Ad-
vancement of Science, Southwestern and
Rocky Mountain Div., Laramie, Wyo. (M.
P. Dunford, P.O. Box 3AF, Las Cruces,
N.M. 88003)

24-27. Biological Rhythms in the
Marine Environment Symp., Georgetown,
S.C. (P. J. DeCoursey, Baruch Inst., Univ.
of South Carolina, Columbia 29208)

25-26. American Broncho-Esophagologi-
cal Assoc., Palm Beach, Fla. (W. H.
Maloney, ABEA, 2065 Adelbert Rd.,
Cleveland, Ohio 44106) ‘

25-27. Ohio Acad. of Science, Wooster.
(J. H. Melvin, OAS, 445 King Ave.,
Columbus 43201)

25-27. Louisiana Acad. of Sciences,
Lafayette. (R. Smith, Dept. of Physics,
Northeast Louisiana Univ., Monroe 71201)

25-29. Association for Research in
Vision and Ophthalmology, Dallas, Tex.
(R. D. Reinecke, Dept. of Ophthalmology,
Albany Medical College, Albany, N.Y.
12208)

26-27. Georgia Acad. of Science. Val-
dosta. (G. Koch, Dept. of Geology, Univ.
of Georgia, Athens 30601)

26-27. lowa Acad. of Science, Fayette.
(R. W. Hanson, Dept. of Chemistry, Univ.
of Northern Iowa, Cedar Falls 50613)

26-27. Missouri Acad. of Science, Mary-
ville. (R. G. Combs, 206 Electrical En-
gineering Bldg., Univ. of Missouri, Colum-
bia 65201)

26-27. North Dakota Acad. of Science,
Fargo. (A. W. Johnson, P.O. Box 8123,
University Station, Grand Forks 58201)

26-27. Wisconsin Acad. of Sciences,
Arts and Letters, Green Bay. (J. R. Batt,
WASAL, 5001 University Ave., Madison
53706)

26-27. American Assoc. of University
Professors, Washington, D.C. (B. H. Davis,
AAUP, Suite 500, 1 Dupont Circle, NW,
Washington, D.C. 20036)

26-28. National Assoc. for Research in
Science Teaching, Chicago, IIl. (R. W.
Lefler, Dept. of Physics, Purdue Univ.,
Lafayette, Ind. 37907)

26-28. International Symp. on the
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The Brush440
portable recorder.
A general purpose
recorder that does more.

The Brush 440 has four 40 mm channels, two
event markers, eight pushbutton chart speeds,
and built-in signal conditioners. There's pres-
surized ink writing and linearity guaranteed to
992 %.

Write Gould Inc., Instrument Systems Division,
3631 Perkins Avenue, Cleveland, Ohio 44114. Or
Kouterveldstraat Z/N, B-1920 Diegem, Belgium.

For cyclic AMP
the measurement
method of choice
In a kit containing everything you need

E /_\ Measuring Call your el A o
E o - 100 (3
E wﬁ BMC biochemicals  Mannheim

P i CORPORATION

information.
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HAAKE... the best buy in

Constant Temperature Thermal
Liquid Baths/Circulators

Why the best buy? Because we have a broad product line to give
you versatility, exchangeable/ interchangeable assembly modules,
heavy duty high capacity pressure/suction pumps, the widest
temperature ranges around, —60° to +350°C. Our high quality
stainless baths/circulators can be automatically programmed
within these temperature ranges. Some baths/circulators hold
scores of test tubes. We also have open vessel Immersion
Circulators with pumps and stirrers and a temperature control
range up to +150°C.

Why the best buy? Because of the unique 0 - 100% heater
wattage adjustment or true (power) proportioning for optimum
temperature control; both have zero voltage switching to eliminate
radio frequency interference with other laboratory equipment.
Temperature safety cut-off and liquid level control devices are
available. Why? Because we have over 40 years of experience

and customer satisfaction.

Why? Because you deserve it. Why? Just because!

We also manufacture viscometers, torque rheometers, extruders, mixers,
roll mills and moisture testers.

DISTRIBUTION BY ALL PRINCIPAL LABORATORY SUPPLY HOUSES.

BZ3 A AKE, INC, ™ ga weer

244 SADDLE RIVER RD., SADDLE BROOK, N.J. 07662
TELEPHONE: 201-843-7070 TELEX: 138257

SEE US AT FASEB BOOTH NO. T25 & T26
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DRESS IT UP,
CLEAN IT UP FAST
WITH NALGENE"
CLEAN-SHEETS

Put Nalgene Clean-Sheets™ work sur-
face on your bench tops and they’ll
sparkle. You'll enjoy a morale boost.
Years of unsightly stains disappear.
New spills? Wipe 'em away! Use them
as drawer liners to eliminate vibration,
reduce glass breakage.

Nalgene laboratory Clean-Sheets: a
white, closed-cell, cross-linked poly-
ethylene foam with a smooth, firm, non-
absorbent matte surface. Inner resil-
ience makes them pleasant to work on,
cushions sensitive instruments. Excel-
lent titration background. Unaffected
by chemical spills. Can be cut to any
size. |deal as sink and drawer liners as
well as a work surface.

Clean-Sheets come in pre-cut mats and
50 ft. rolls. For complete details, write
Nalgene Labware Division, Dept. 4115 D,
Rochester, N. Y. 14602.

A NALGE
~ SYBRON CORPORATION

Nalgene® Labware . . . the safe unbreakables
—preferred by professionals.
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World’s Cats, 3rd, Woodland Park Zoolog-
ical Gardens, Seattle, Wash. (R. L.
Eaton, Zoology Dept., Univ. of Wash-
ington, Seattle 98105)

27-3. American Pediatric Soc., Wash-
ington, D.C. (C. D. Cook, Yale Univ.
School of Medicine, 333 Cedar St., New
Haven, Conn. 06510)

28—1. Association of American Geogra-
phers, Seattle, Wash. (J. W. Nystrom,
AAG, 1710 16th St., NW. Washington,
D.C. 20009)

28—1. Institute of Environmental Sci-
ences, 20th annual, Washington, D.C. (B.
L. Peterson, IES, 940 E. Northwest High-
way, Mount Prospect, Ill. 60056)

28—-1. Arkansas Medical Soc., Little
Rock. (P. C. Schaefer, AMS, P.O. Box
1208, Fort Smith 72901)

28—1. Nebraska Medical Assoc., Omaha.
(K. E. Neff, 1901 First National Bank,
Lincoln 68508)

28-2. American Ceramic Soc., 76th an-
nual, Chicago, Ill. (F. P. Reid, ACS, Inc.,
65 Ceramic Dr., Columbus, Ohio 43214)

28-2. Diesel and Gas Engine Power
Conf., Amérjgan Soc. of Mechanical Engi-
neers, Hoyston, Tex. (M. Churchill,
ASME, 345 E. 47 St.,, New York 10017)

28-2. American Qil Chemists’ Soc.,
Mexico City, Mexico. (J. C. Lyon, AOCS,
508 S. 6 St., Champaign, Ill. 61820)

28-3. Society of Photographic Science
and Engineering, 27th annual, Boston,
Mass.- (R. A. Eynard, SPSE, P.0O. Box
2001, Teterboro, N.J. 07608)

29-30. Ambulatory Pediatric Assoc.,
Washington, D.C. (E. Hillman, Montreal
Children’s Hospital, 2300 Tupper St.,
Montreal 108, Canada)

29—1. Institute of Electrical and Elec-

tronic Engineers and Intern. Soc. for

Hybrid Microelectronics, Orlando, Fla. (C.
E. Jones, Mail Joint 47, Martin Marietta
Corp., P.O. Box 5837, Prlando 32805)

29—-1. American Power Conf., American
Soc. of Mechanical Engineers, Chicago, Ill.
(M. Churchill, ASME, 345 E. 47 St,
New York 10017)

29-2. American College of Obstetricians
and Gynecologists, Las Vegas, Nev. (M.
Newton, | E. Wacker Dr., Chicago, Ill,,
60601)

29-2. Physical Organic Chemistry, 2nd
Conf., Intern. Union of Pure and Applied
Chemistry, Noordwijkerhout, Netherlands.
(Th. J. de Boer, Lab. for Organic Chem-
istry, Nieuwe Achtergracht 129, Amster-
dam, Netherlands)

29-3. Society of Manufacturing Engi-
neers, Philadelphia, Pa. (R. W. Taylor,
SME, 20501 Ford Rd., Dearborn, Mich.
48128)

29-3. American Assoc. of Workers for
Children, 8th congr., Intern. Assoc. of
Workers for Maladjusted Children, Fri-
bourg, Switzerland. (S. B. Ross, Jr.,
AAWC, 26 E. 31 St., New York 10016)

30. American Assoc. of Scientific Work-
ers, New York, N.Y. (I. Goodman, Col-
lege of Physicians & Surgeons, Columbia
Univ., 630 W. 168 St., New York 10032)

30-2. Conference on Electrodeposited
Metallic Coatings, American So¢. for Test-
ing and Materials, Philadelphia, Pa. (J.
McFadden, ASTM, 1916 Race St., Phila-
delphia 19103)

The Firgt Wide Range
Microlome-cryostal...
Temperatures irom
—13°G 10 —30°C...
Frozen Sections

rom 40 101

The Harris LoTemp mode| WRC
is two microtome-crypstats in
one. A single unit that ean do
both routine diagnostic pro-
cedures and such sophisticated
research procedures as thin
section light microséopy, auto-
radiography, fluorescence mi-
croscopy and other histplogical
procedures, at a cost compar-
able to presently available
routine cryostats.

The Harris model WRC is
compact. .. can be moved any-
where it's needed. The cold
chamber has extra room for
tissue handling, storage or
freeze drying. Full opening top
with special access ports com-
bines the features of a totally
closed system with the easy ac-
cessibility of open top models.

Available equipped with Jung
or International Equipment
Corp. microtomes, or cryostat
only prepared for installation of
your present |.E.C. microtome.
Installed stereo zoom micro-
scope also available.

For a full description of the
Harris WRC and its wide range
of additional features write or
call ...

Harris Manufacturing Co., Inc.
14 Republic Road

Treble Cove Industrial Park
North Billerica, Mass. 01862
(617) 667-5116
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30-2. Connecticut State Medical Soc., | / \
Hartford. (W. R. Richards, 160 St.

Ronan St., New Haven 06511) Slder In O
30-3. Virginia Acad. of Science, Nor- Om

folk, Va. (B. M. Bruner, Box 8454, Rich-

mond 23226)

i el rme e s || FOCHON COllCIOr”?
e Consider Buchler.

I-3. Conference an Metal Powders and Liquid chromatography, density gradients, electro-
e oo ler Pro Bt o M teriete phoresis . .. anywhere a versatile, automatic fraction
Fort Lauderdale, Fla. (J. McFadden, collector is required, Buchler has the exact modgl.
Meetings Dept., ASTM, 1916 Race St, Linear, circular, long run, short run, sectional, micro

Philadelphia, Pa. 19103)

1-3. American Surgical Assoc., Colp- ... you name it, we make it.

rado Springs, Colo. (G. T. Shires, ASA, Buchler Fraction Collectors offer a choice of collec-
53%;5)Harry Hines Bivd.,, Dallas, Tex. tion methods, solid state electronics for cold room
75 / : 5 ;

13, International Conf. on Transport of use, refrlgera.tuon op‘tlon_s, and ease pf conversion
Persistent Chemicals jn Aquatic Eco- for changes in application. We believe Buchler
systems, Natl. Research Council of Can- Fraction Collectors are — dollar for dollar — the
ada, Ottawa. (M. K. Ward, Natl. Re- best value on the market. So if you're collecting
gﬁ'g)h Council of Canada, Ottawa K1A fractions without collecting our literature, you could

1—4. International Symp. on Flammabil- be missing something. Write today for

" ity and Fire Retardants, Cornwall, Ont., complete information.

Canada. (V. M. Bhatnagar, 209 Dover Rd..
Cornwall, Ont,)

1-6. American Psychoanalytic Assoc.,

Detroit, Mich. (M. A. Berezin, 90 Forest

Ave, West Newton. Mass. 03165) SEARLE Buchler Instruments
2-3. Fiber Soc., Inc., Williamsburg, Va.

(L. Rebenfeld, Textile Research Inst., P.O. DiViSiof‘ of Searle Analytic Inc.
Box 625, Princeton, N.J.) 1327 Sixteenth Street
2-3. American Soc. of Naval Engineers, Fort Lee New Jersey 07024

Washington, D.C. (ASNE, Suite 807, 1012
14th St., NW, Washington, D.C. 20005)

2-4. Society for American Archaeology,
Washington, D.C. (R, E. W. Adams, Col-
lege of Humanities and Social Sciences,
Univ. of Texas, 4242 Piedras E, San An- -
tonio 78284) ’

2—4. Midwestern Psychological Assoc.,
Chicago, Ill. (R. W. Schu]z, Dept. of
Psychology, Univ. of Iowa, Iowa City
52240)

2-5. Christian Medical Soc., Ann Arbor,
Mich. (H. W. Robinson, CMS, 3909 Swiss
Ave., Dallas, Tex. 75214)

2-6. North Dakota Medical Assoc.,
Fargo. (L. A. Limond, Box 1198, Bis-
marck, N.D. 58501)

3—4. American College of Clinical
Pharmacology, Atlantic City, N.J. (W. D.
Sharpe, ACCP, 100 Bergen St., Newark,
N.J. 07103)

34. Drug-Induced Carcinogenesis
Symp., American College of Clinical
Pharmacology, Atlantic City, N.J. (ACCP,
2 E. 103 St., New York 10029)

3—4. Minnesota Acad. of Science, St.
Paul. (M. I. Harrigan, MAS, 3100 38th
Ave., S, Minneapolis 55406)

3—4. Southern California Acad. of Sci-
ences, Fullerton. (S. L. Warter, Dept. of
Biology, California State Univ., Long
Beach 90840)

3-5. American Soc. of Internal Medi-
cine, San Francisco, Calif. (W. R. Ramsey,
ASIM, 525 Hearst Bldg., 3rd at Market,
San Francisco 94103)

3-5. American Acad. of Psychoanaly- BUCHLER LINEAR COLLECTOR FOR 200 TUBES
sis, Detroit, Mich. (J. Barnett, AAP, 40
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