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Spectrophotometer claims 

Compare them yourself... in a "Side-by-Side" Test... 
Bausch & Lomb against any other make! 
A spectrophotometer is a major investment you have to 
live with for years. You want to be sure you select the best 
instrument and accessories for your specific parameters 
... at the right price. Specifications and performance fea- 
tures of competing makes look the same. They actually 
are not. . . when you compare them in use. And, pricing 
methods vary in a misleading way ... making some instru- 
ments seem less expensive. They actually are not... when 

you buy the total package you need to make them work. 

Bausch & Lomb offers you a way to make your choice 
with complete confidence. We'll gladly put a 505, Pre- 

cision, or 600 Spectrophotometer in your lab for a 1 week 

period for your side-by-side comparison test against any 
other make ... at no cost to you. Arrangements for your 
demonstration will be made by us through our sectional 
dealer organization. After using both for a week, you 
decide which one you're going to keep. We think we know 

your answer. 

I I 
Reserve Your "Side-by-Side" Test Now 

z I Bausch & Lomb I 
o 1 64240 Bausch Street, Rochester, New York 14602 1 
I - I I 

( Convince me that Bausch & Lomb Spectrophotometers offer the best 
I2 performance and value. 

E Name ---- ------------ ------- Title ------------- 

Company ....................................... ...........-.. . ....... ............... .. 

e --- ------------I---------- 
I City ........................................ State ................................. Zip .................. I 

I Phone ...... . .....................rea Code ....................... I 
I I 

My spectrophotometric work consists of ..- . ... ......................... 

I I ^~~~ CmeI k 
............................................... ............. ...... .. .................... - 

s B Competitive Make ------ ----- - ------ Model -.- l-- ---- 
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On its 125th anniversary Springer-Verlag is pleased to announce the commencement of a new series 

Molecular Biology, Biochemistry and Biophysics 

Molekularbiologie, Biochemie und Biophysik 

Rapid progress in all phases of molecular biology makes it impossible for the individual scientist to keep 
abreast of important developments which are not closely related to his own endeavdrs. Springer-Verlag 
therefore inaugurates a monograph series of comprehensive, concise treatises on the frontiers of molecular 
aspects of biology, biochemistry and biophysics, written by foremost authorities. 

Editors 

A. Kleinzeller, 
Prague 

G. F. Springer, 
Evanston 

H. G. Wittmann, 
Berlin 

Advisory Editors 
F. Cramer, Goettingen 
F. Egami, Tokyo 
M. Eigen, Goettingen 
F. Gros, Paris 
H. Gutfreund, Bristol 
B. Hess, Dortmund 
H. Jahrmarker, Munich 
R. W. Jeanloz, Boston 
E. Katchalski, Rehovoth 
B. Keil, Prague 
M. Klingenberg, Marburg 
1. M. Klotz, Evanston 
F. Lynen, Munich 
W. T. J. Morgan, London 
K. Miihlethaler, Zurich 
S. Ochoa, New York 
R. R. Porter, London 
W. Reichardt, Tuebingen 
H. Tuppy, Vienna 
J. Waldenstrim, Malmb 
R. J. Winzler, Buffalo 

In press 
Vol. 1 J. H.van't Hoff (first Nobel Laureate in Chemistry): Imagination in 

Science. - Translation and General Introduction by G. F. Springer 
Vol. 2 K. Freudenberg, Heidelberg, and A. C. Neish, Halifax: 

Constitution and Biosynthesis of Lignin 

Preview of further volumes 
T. Ando, Tokyo: Protamines 
H. S. Anker, Eugene: Studies on the Mechanism and Control of Fatty 
Acid Biosynthesis 
W. Beermann, Tuebingen: Puffs and their Function in Developmental 
Biology 
D. Chapman, Welwyn: Molecular Biological Aspects of Lipids in 
Membranes 
F. Egami, Tokyo: Microbial Ribonucleases 
I. Gibson, Norwich: Cytoplasmic Particles of Paramecium 
Q. H. Gibson, Ithaca: Rapid Reactions in Biochemistry 
N. Grecz, Chicago: Molecular Radiation Biophysics 
R. Grubb, Lund: Genetical and Medical Aspects of Immunoglobulin 
Differentiation 
N. Haugaard and E. Haugaard, Philadelphia: Mechanism of Action of 
Insulin 
A. K. Kleinschmidt, New York, and D. Lang, Dallas: 
A Manual for Electron Microscopy of Nucleic Acid Molecules 
E. Klenk, Cologne: Cerebrosides, Gangliosides and other Glycolipids 
J. H. Matthaei, Goettingen: Protein Biosynthesis 
F. Milgrom and S. Shulman, Buffalo: Organ Specificity 
M. J. Osborn and L. Rothfield, Bronx: Bacterial Cell Wall Synthesis 
and Function 
P. Reeves, Adelaide: Bacteriocins 
T. Robinson, Amherst: The Biochemistry of Alkaloids 
A. S. Spirin, Moscow: The Ribosome 
A. K. Wallenfels, Freiburg: Beta-Galactosidase: Biochemical Structure, 
Genetics and Function of an Enzyme 
B. W. Zweifach, La Jolla: Shock 

Springer-Verlag Berlin - Heidelberg * New York 
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We took your tip 
to speed up 
electron 

microscopy. 

The most important tip on the Zeiss Electron Microscope EM 9A is 
your fingertip. With it, you can activate time-saving automation 
never before possible. 

Your fingertip gives you complete control of the error-free, auto- 
matic vacuum system which saves time during start-up and shut- 
down. 

A flip of your fingertip is all it takes to activate a completely auto- 
mated photomicrographic system that sets correct exposure, takes 
the picture, numbers micrographs sequentially and neatly stacks 
up to 75 negatives without reloading. 

You save still more time in several other ways. Alignment is ex- 
ceptionally fast and stable with the EM 9A's new adjustable single 
condenser that gives 15 to 20 times more brightness than was pos- 
sible before. 

Specimen airlock is not only fast, but foolproof, too. Specimen 
exchange can be made within 10 seconds. 

Which all adds up to more time to concentrate on microscopy... 
rather than on the microscope. 

The EM 9A's resolving power: 10-12A. Operating range: 900x- 
40,000x. Astigmatism compensation: new, easy-operating electro- 
static stigmator. Focusing: easy, because the unique fine-focusing 
device with digital read-out combines advantages of both step and 
continuous focusing. Binocular: 10x with exceptionally high light 
transmittance; special high-eyepoint eyepieces for people who 
wear glasses. 

For more information, write Carl Zeiss Inc., 444 Fifth Ave., 
New York, N. Y. 10018. Complete service facilities available. 

THE GREAT NAME IN OPTICS 

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, DURHAM, LOS ANGELES, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D. C, 



Waring's Explosion Proof Blendor Base* Protects You in 

Hazardous Atmospheres or when Blending Hazardous Compounds. 
This is the only Blendor Base for use in blending explosive materials. It is the 
only Blendor Base for use in areas where gases, vapors or particles are found 
in explosive quantities. Because exposed motor arcing is eliminated, the Waring 
Explosion-Proof Blendor Base can be operated safely in atmospheres permeated with: 
Acetone/Methyl Alcohol/Benzene/Petroleum/Ether/Natural Gas/Butane/Propane/ 
Gasoline/Naptha. The powerful 2-speed lifetime lubricated motor gives total blending. 
of all volatile substances quickly, efficiently, safely. Ask your supplier about the 
Waring Explosion-Proof Blendor. Your lab-and your life-may depend on it. $289.00 No. EP-1 

STAINLESS STEEL CONTAINER NO. SS510 
Made from 302 Stainless to 
assure greater durability and 
chemical resistance. Surgical 
steel blending blades. $24.95 

1 
- U WARIN6 PRODUCTS GO. 
| 11 Division of 
i W CDYNAMICS CORPORA1T1ON 

of AMERICA WINSTED, CONN. 

EXPLOSIVE-PROOF SWITCH NO. EPS-2 
* Specially designed unit 
for 2-speed operation. 
* May be connected via 
conduit for remote control of 
Explosion-Proof Blendor Base. $29.95 

Please write for full specifications or for 
answers to any questions you may have. 

*Shown with SS510 Stainless Steel container 
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This GC Recording Chart shows accurate end points in potentiometric titrations. 

And Graphic Controls makes recording charts for 155 other R&D instruments. 

Take your choice. Strip, rectangular or circular-over 
30,000 different recording charts. For oscillographs, 
spectrometers, chromatographs, event recorders and 
X-Y plotters. And five different writing methods-heat, 
pressure, electro, photo and ink. Special papers too, 
like mylar, and translucent vellum. 

That's the kind of selection you get when you order 

all your charts from Graphic Controls-THE chart- 
maker. You'll save time and money, too. 

Specify GC Recording Charts and see for yourself. 

RECORDING CHART DIVISION 
GRAPHIC CONTROLS CORPORATION 
189 VAN RENSSELAER STREET, BUFFALO, NEW YORK 14210 



First, our Model D Dual Recording 
Titrator produces a permanent chart 
record of the fundamental poten- 
tiometric titration curve (or its first 
derivative). Accuracy is 0.25%. You 
can read the chart to within 0.002 ml 
and 0.01 pH units. 

Next, the Model D's front panel gives 
you control of chart span, titrant 
delivery rate, stirring speed, and 
burette fast-flush-and-fill. There's 
also a setting for automatic decel- 
eration of the titration rate as the 
endpoint is approached. 

Further, there are two independent 
titrating stations. Both accommo- 
date any electrode. The swing-away 
beaker-support encloses the mag- 
netic stirrer. Interchangeable 50-ml 
and 10-ml motorized burettes are 
synchronized with the chart drive. 

Finally, a big difference is the price. 
The Model D costs $2850 (without 
electrodes). Worth it? It is whenever 
your titrations are time-consuming, 
or are of widely varying types, or 
require a high degree of accuracy. 
That's when you need the Model D. 

The Model D Dual Recording Titrator, 
designed and manufactured by 
E. H. Sargent & Co., employs pre- 
mium-quality, conservatively-rated 
components. The instrument is 
thoroughly tested to give stable, 
long-term performance over a broad 
range of operating conditions. 
Now would be a good time to call 
your Sargent man or write to us to 
arrange for a demonstration. You'll 
quickly discover that between the 
Model D and anything else, there's 
all the difference in the world. 

S A. G E N SCIENTIFIC LABORATORY INSTRUMENTS* APPARATUS CHEMICALS 

E. H. SARGENT & CO. 
4647 West Foster Avenue Chicago * Anaheim, Calif. * Birmingham * Cincinnati * Cleveland 
Chicago, Illinois 60630 Dallas * Denver ? Detroit * Springfield, N.J. * Toronto, Canada 
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DOING RESEARCH? 
Intensive research requires the Leitz Ortholux 
when investigation is difficult and problems 
varied. Functional design is the basis of the built- 
in flexibility that permits the Ortholux to aid the 
creative scientist. 
The Ortholux is used in the major chemical, med- 
ical, and industrial research centers of the world. 
Every modern microscope technique is possible 
with the Ortholux, including: incident light, trans- 

28 APRIL 1967 

mitted light (or both combined), bright-field, dark- 
field, polarized light, fluorescence, phase contrast, 
hot stage microscopy, TV microscopy, photo- 
micrography, and others. 
A special booklet showing specific microscope 
combinations for these techniques is available. 
Request publication # 51 .2-D40. 58365 

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK. N. Y. 10016 
istributors o f t h e w o r I d - f a m o u s p r o d u c t f 

E r n s t Lei tz m. b. H., Wettza r. Germany-Ernst Le 
i 
tz Canada Ltd. 

LEICA AND LEICINA CAMERAS ? LENSES ? PROJECTORS ? MICROSCOPES 

433 



switch 

unto 

lie HOW? WITH THE NEW 
CARY AUTOMATIC SAMPLE CHANGER 

Makes the CARY 15 Spectrophotometer 
even more versatile for life science kinetic 
studies. Measures or compares up to five 
samples quickly, easily, accurately. Sample 
positioning and changing is automatic. 
Eliminates time-consuming adjustments 
and tedious sample handling by the oper- 
ator. Speeds up your research. 
About the CARY 15: It features continuous 
blank compensation. Low stray light 
(0.001% over most of the range) permits 
valid readings up to as high as 4 absorb- 
ance. Accuracy? Excellent. Even at 2.0 
absorbance, photometric accuracy is 0.008 
with 3A resolution. 
The CARY 15 couples scan and chart drive, 
lets you vary scan speed without affecting 
wavelength presentation. Including the 
automatic sample changer, the total cost 
is less than $14,000. 
Equip your lab now with the GARY 15 and 
automatic sample changer. Your best ef- 
forts deserve the best equipment. 
For details, request Data File E 603-47. 

instruments * a varian subsidiary 
2724 South Peck Road, Monrovia, Calif. 91016 

UV/VIS/IR/Raman Recording Spectrophotometers 
Manual Spectrophotometers * Spectropolarimeters 

Vibrating Reed Electrometers & Amplifiers 

samples, 

automatically 



* Independent operation for each 
converter 

* Two 12-bit address scalers 
* Optional internal logic level interface 
* Exclusive circuitry for internal 

rejection of noncoincident events 
and overflows 

* Patchcord programming 
Dual digital stabilizer circuitry 
provisions 

* Integrated circuitry 
* All-silicon semiconductors 

The NS-625 was introduced for the 
first time at the recent Physics 
Show in New York. Deliveries have 
been and are being made. This unit 
has the fastest digitizing rate of 
any competitive unit currently 
available. The analog to digital 
converter is of the Wilkinson type, 
utilizing the peak detection tech- 
nique. 
The circuitry for each ADC is com- 

pletely independent, allowing 
operation of each ADC from ran- 
dom, independent signals. Stand- 
ard output levels for the data and 
control signals are: zero = 0 ?.5 
volts, one = 6 ?.5 volts. An internal 
logic level interface board is in- 
cluded and can be optionally pro- 
grammed to provide compatibility 
with most computer logic levels. 
Self-contained coincidence circuit- 
ry provides for operation in two- 
parameter mode, with coincidence 
timing adjustable from .5 to 2.5 
usec. Noncoincident events pro- 
duce only 3 usec dead time. 
This unit is completely self- 
contained, including power supply 
and the optional interface circuitry. 
Connectors and circuitry provided 
for direct connection to the NS-404 
Dual Digital Stabilizer. 

For more information, please call, 
wire or write 

NORTH ERN 
SCIENTIFIC/INC. 

A subsidiary of O2ACOR 
P. 0. Box 66, Middleton, Wisconsin 53562 
Phone 608/836-6511 TWX 910-280-2521 
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$4,200 
dual converter 

$3,200 
single converter 

Domestic prices 
F.O.B. Middleton, Wis. 



Hey! What's the matter 
with these fractions? 

1 2 3 4 5 6 7 8 

Nothing - 

ISCO's automatic actuator has just 
isolated all UV absorbing peaks in 
separate tubes. That's aUl. 

TIME -- 

7 

While tube 3 was filling, a UV absorbing peak was detected by the automatic actuator which immediately moved 
tube 4 into position to isolate the peak. The instant the peak had finished eluting, the automatic actuator moved 
tube 5 into position to resume normal collection. 

And did you know: 
1. That ISCO UV analyzers are the only low-cost flow stream analyzers that 

monitor true linear absorbance? All comparable instruments record percent 
transmittance: some have "percent absorption" or exponential absorbance 
calibrations. 

2. That the monochromatic light system ofJSCO UV analyzers produces the 
narrowest bandwidth (0.6 mp) of any UV analyzer on the market and there- 
fore, ISCO UV analyzers are uniquely suited for quantitative work? 

3. That ISCO monitors are available in single beam 254 ml and dual beam 
254 mp and 280 mu versions? There's a 410-700 mp version too. 

4. That ISCO monitors cost about the same as wide bandwidth, percent 
transmittance monitors without the automatic fraction collector actuator? 
Don't you think you should investigate them before you buy a flow monitor? 
Write for brochure UA17D for complete details. 

Dual Beam UV Optical Unit Model UA-2 Ultraviolet Analyzer 

I 5 rO= INSTRUMENTATION SPECIALTIES COMPANY, INC. 
C5624 SEWARD AVE. LINCOLN, NEBRASKA 68507, U.S.A. * PHONE (402) 434 8265 * CABLE ADDRESS: ISCOLAB LINCOLN 
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Labeled amino acids 
(How can the purchaser be protected 
from their decomposition?) 
We synthesize dozens upon dozens of C 4, H3, 
N15, and S35 labeled amino acids, derivatives, and 
related compounds. (And hundreds of other 
isotopically-labeled biochemicals.) Every batch of 
everything has to meet the appropriate specifications 
before the people in Quality Control let the people 
in Production transfer anything to stock for sale. 
But neither group is off the hook at this point. 
Despite our efforts to minimize the decomposition 
of stocks in inventory (by low temperature storage, 
proper pH, and concentration, etc.), decomposition 
sometimes occurs. Every supplier has the problem. 
How does this supplier protect the purchaser? 

By reassaying every batch of every radiochemical 
in the house every ten weeks. Or oftener. Any batch 
showing a breakdown in excess of 3% from 
specification is withdrawn from stock. No maybes. 
This reassay program protects you (and us, of 
course) from low purity material. And the reassay 
data also goes into the Product Analysis Report with 
all of the other analytical information pertaining to 
the material you receive. Rather reassuring. 

Now back to our labeled amino acids, derivatives 
and related compounds. We have an unusually 
wide selection of these (actually, with 133 different 

compounds it appears to be the widest) with the 
highest specific activities available anywhere, and 
with purity consistent with the sophisticated 
demands of today's research. Examples: 
L-Phenylalanine-C 4 (360 mc/ mmole), 
L-Leucine-C14 (240 mc/ mmole), L-Leucine-4, 5-H3 
(45 c/ mmole), L-Tyrosine-3, 5-H3 (40 c/mmole). 

Then too it seems appropriate to tell you that 
we also offer: (1) labeled amino acid kits, 
(2) labeled amino acid mixtures of various kinds, 
(3) carefully standardized solutions of C'4 amino 
acids to simplify precise measurement of amino 
acid acceptor activity, and (4) a wide selection 
of unlabeled amino acids and derivatives. 
Finally: we now pack our Cl4 and H3 labeled 
amino acids in.a vial with a special closure 
which has both a self-sealing rubber diaphragm 
(when removal by syringe is preferred), plus a 
reclosable screw-cap to enable removal by pipet. 

For the complete story on the wide selection 
and high quality of our labeled amino acids-and 
everything else mentioned above-write "Amino Acids" 
on a postcard. Do include your zipcode, please. 

Schwarz BioResearch, Inc. Cl> 
Orangeburg, New York 10962 
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A particle multiplier for the pulse counting or current meas- 
urement of electrons, ions, and UV and x-ray photons that 
actually can be reactivated? And more than once? 

Yes. Read on. 
First off, we guarantee: at delivery, a gain better than 

106 at 3 KV (And, at a slightly higher voltage, 108 electrons 
per electron in pulse counting-with low noise.) 

We then guarantee: to reactivate the unit if the gain drops 
below 106 at 3.5 KV. 

We also guarantee: that if under normal operation reactiva- 
tion is required within one year of purchase, this first reac- 
tivation will be gratis. 

We further guarantee: subsequently to reactivate the unit 
at a small charge. 

Now, having made so much of reactivation, we really should 
also emphasize the remarkable fundamental stability of this 
particle multiplier. We have yet to see its equal in terms of 
resistance to gain degradation. 

Another important point: our MM-1 Focused Mesh Par- 
ticle Multiplier forms a surprisingly compact, compatible, 
complete system when combined with our PAD-1 Fast Pre- 
cision Pre-amplifier-Amplifier-Discriminator and our HV-2 
High Voltage Power Supply. A brief description of all three 
components of this system comes next. 
MM-1 Focused Mesh Particle Multiplier (Patented) 
This is a high-gain, twenty-stage structure about one fourth as 
long as typical multipliers (we show it above in its actual size: 
2" diameter by 1/4" long). The MM-1 is also bakeable (max. 
400? C in vacuum), lightweight (3.6 oz.), rugged (has func- 

tioned in missiles in flight), and has a fast output rise time. It 
comes complete with integral voltage divider chain. 

PAD-1 Fast Precision 

Pre-amplifier-Amplifier-Discriminator 
PAD-1 is a transistorized, charge-sensitive, low-noise device 
with a signal delay time of less than 15 nanoseconds and an 
output pulse of four volts at 50 ohms with a rise time of less 
than 5 nanoseconds. The discriminator has exceptionally low 
jitter for timing applications. The unit is compact (only 4" 
long by 2" wide by 11/2" high) for mounting in close proximity 
to the MM-1. 

HV-2 High Voltage Power Supply 
A small package (a mere 4" long by 3?/4" wide by 278" high) 
which supplies a stable well-filtered voltage that effectively 
satisfies the high voltage power supply needs of the system. 

To recapitulate all this in a single sentence: we offer a 
complete system for the pulse counting of electrons, ions, or 
hard photons which is based on our exceptionally stable, 
uniquely reactivateable (and so guaranteed), high-gain, small- 
sized MM-1 Particle Multiplier coupled with our PAD-1 and 
HV-2 units. Current measurements may be made using the 
MM-1 and the HV-2 combination. 

A final reasuring afterthought. We guarantee this too: the 
quality of our workmanship, the quality of the materials 
we've used. Completely. And with no time limit. 

More information follows your request for our file PD-S. 

JOHNSTON LABORATORIES, INC., 
3617 Woodland Avenue, Baltimore, Maryland 21215 



HOW PURE CAN A FRACTION BE? 
(PREP-DISC ELECTROPHORESIS GIVES AN ILLUMINATING ANSWER!) 

Many researchers have seen analytical Disc Electrophoresis 
reveal heterogeneity in fractions thought to be pure, prepared 
byconventional separationtechniques. Now,the high-resolution 
capabilities of the Disc technique can be put to work on the 
preparative scale to eliminate this heterogeneity in samples 
of useful size. More than a hundred investigators are already 
using Prep-Disc for separations of proteins, enzymes, poly- 
nucleotides, polypeptides and hormones. Here are just a few 
of the many materials Prep-Disc is purifying: 

isolated insulin 
granule proteins 

fibrinogen 
prothrombin 
other blood factors 
macroglobulins 
al and a2 globulins 
transferrin 
mycobacterum 

tuberculosis proteins 
milk proteins 
histones 
ribosomal proteins 
glycoprotein 
serum lipoprotein 
L-asparaginase 
pituitary gonadotropins 
LDH 
denatured collagen 

horse spleen ferritin 
staphylococcus enzymes 
cytochrome 
various plant 

enzymes and proteins 
RNA 
tumor tissue proteins 
phosphorylases and dehydrases 

from bacterial extracts 
beta glucuronidase 
saliva proteins 
mucosal cell extracts 
polypeptides (PTH) 
body fluid proteins 
carbonic anhydrase 
placental lactogens 
isocitric dehydrogenase 
5-carboxymethyl protein 

derivatives 

APPARATUS: The Canalco Prep-Disc equipment offers unique 
advantages over any other form of large-scale gel electro- 
phoresis apparatus. Included: 

a fully visible, externally ad- 
justable elution slit eliminates 
clogging and optimizes wash- 
off for highest fraction con- 
centrations; 
? you can use either of two 

jili:ii* pre itested gel systems for fast (1-4 
hour) cuts of both high and low 

* yu gt daimolecularweightmaterials, and 
for fine cuts of closely-related 
materials as well; 
? interchangeable gel columns 
of three sizes allow gel prepara- 
tion outside the basic apparatus. 
You can prepare for a run while 

Prep-Disc Apparatus one is already in progress; 
? reversible electrodes (for anodic or cathodic migrating mate- 
rials) are safety-interlocked with Canalco power supplies; 
? pretested Canalco chemicals minimize or eliminate problems 
of gel shrinkage or swelling and other artifacts; 
? you get detailed procedural instructions and the full backup 
of the Disc Electrophoresis Information Center for continuing 
guidance and assistance in problem-solving. 

EVIDENCE: Shown here are typical examples, in the form of 
high-resolution analytical-Disc Electrophoresis patterns, of 
separated fractions taken from Prep-Disc columns. Each set 
shows starting material, plus one or more purified components 
separated from it. 

Whole post- transferrin slow 
rabbit albumin alpha 
serum 

Bacterial Fraction 1 Fraction 4 Fraction 6 
cell 

extract 

Mucosal Fraction 1 Horse Fraction 1 Fraction 2 Fraction 3 
cell spleen 

extract ferritin 

WIDE-TRACK FLOW 
ANALYZER Canalco's 
Wide-Track flow moni- 
tors are a useful adjunct 
to the Prep-Disc tech- 
nique, providing a record 
of fraction elution. 
<- 

Write today for a detailed bulletin describing Prep-Disc! 

CANAL INDUSTRIAL CORPORATION 
LCO 5635 Fisher Lane Dept. S-5 

:\^/ ~ Rockville, Maryland 20852/(301) 427-1515 

Sales Offices in- 
* BOSTON * CHICAGO * CINCINNATI * CLEVELAND * DENVER 
* HOUSTON * LOS ANGELES * MINNEAPOLIS * NEW YORK 
* OTTAWA* PHILADELPHIA * PITTSBURGH * SAN FRANCISCO 
* WASHINGTON, D.C. 
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Shown here is a typical 
haptoglobin pattern. 
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Basic College Texts 

/Mt t,e .7reJnmarn ceael~ a flew flon -C6(atcuitaj Plic3 7ext... 

Stevenson and Moore-Theory of Physics 
By Richard Stevenson and R. B. Moore, both at McGill 
University. 
Here is a new non-calculus physics text, written primarily 
for science and liberal arts students who will not progress 
through the full physics curriculum. Its wealth of peda- 
gogical aids make it an outstanding book from which to 

teach as well as to learn. Unlike many texts on the same 
level, this book's 1200 problems deal in frames of refer- 
ence readily recognizable to the premedical, predental, or 
liberal arts student. Applications of the theories have been 
placed in a separate chapter at the back of the text. 
795 pages * 577 figures ? $9.75 * Published March, 1967 

TAe f/ew (5tk/ LCtilon o/ a /iylew- Ajecl Lejt Set1er... 

Villee-Biology 
By Claude? A. Villee, Harvard University. 
This classical volume, probably the most widely used 
first-year biology text in America, remains in this ex- 
tensive revision, an outstanding teaching instrument. 
Beautifully organized, the text masterfully embraces and 
illuminates the complex mass of information constituting 

. . . and tf e 4I/ccompanyrin cJLa/ 

modern biology. It gives rich coverage to the molecular, 
organismic, and ecological levels plus sound attention to 
structural and functional considerations of the many 
varied life forms. This revision features completely re- 
written chapters on genetics, evolution, cell metabolism. 
730 pp. * 804 illus. * $8.25 * Just Ready! 

i/anuza[ in iti flew i(2ld ition.. 

Schonberger-Laboratory Manual of General Biology 
By Clinton F. Schonberger, San Bernardino Valley The organization and content follows the organization of 
College. Villee's BIOLOGY, but can also be adapted to any gen- 
This is a balanced selection of informative and interest- eral biology text. This revision contains 32 experiments 
ing experiments in general biology designed to teach bio- and 13 optional projects divided into two semesters. An 
logical principles with a maximum of discovery by the Instructor's Guide is available. 
student and a minimum of direction by the instructor. About 380 pages * Illustrated * About $4.25 ? Just Ready! 

I4 7Aoroatkl4y m oern JPtrIodiction to Lenera1 ChAem,ijtr ... 

Masterton and Slowinski-Chemical Principles 
By William L. Masterton, University of Connecticut; and scriptive, this text is organized around types of reactions 
Emil Slowinski, Macalester College. (oxidation-reduction, acid-base, precipitation, etc.) instead 
Here is a major text for the full-year introductory course of families of elements. Heavy emphasis is placed on ex- 
in general chemistry, requiring only a high-school back- perimental proof of principles and concepts. An Instruc- 
ground in chemistry and mathematics. To help maintain tor's Manual is available. 
its careful balance between the theoretical and the ide- 668 pages * 149 figures ? $8.75 ? Published April, 1966. 

7ex/t /tcad4 Sent to JIeaclerj on _ippproual 

W. B. Saunders Company 
West Washington Square, Philadelphia, Pennsylvania 19105 
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O LYMPUS CORPORATION 
OF AMERICA 
PRECISION INSTRUMENT DIVISION 
P. 0. Box 8968 Westgate 
Rochester, N. Y. 14624 
Send information on Olympus micro. 

I scopes. My applications include: 

2 APRI 1Name 

Title _ _~ ~ .~ .~.~~~_~~~ 

Addruess 

c~ity _ _ __..,. _ _, _ _ 
StaPe_ __~_. ,Zip,. 
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April, 1967 

FISHER PRODUCT REPORT 
News about instruments, apparatus and reagent chemicals that make 
your work quicker, surer, safer and easier. 

TEM PERATURE GU 
The simultaneous determination of magne- 
sium and calcium occurring in mixed car- 
bonates is illustrated by curves A, B and C. 
Curve A shows the loss of C02 at 675?C from 
pure CaCO3 and Curve C shows a similar loss 
of CO2 at 355?C from MgCO3. Curve B is repre- 
sentative of a typical dolomite sample with 
mixed carbonate composition. 

The decomposition of CaCo3 results in a 
weight loss, w, - W2, yielding CaO which can 
be calculated as: 

56 
w(CaO) = (wI - W2) = 1.272 (Wi - W2) 44 
and by the difference, MgO is calculated as 
w(MgO) = W2 - w(CaO). 

When you think about TGA, 
remember two little 
things about the new 
Fisher TGA System: 
It can run very tiny samples, and 
it is surprisingly low-priced. 
Micro-TGA with the new Fisher system 
offers major improvements in the qual- 
ity of the data produced. Reactions are 
more sharply defined than with large 
samples; temperatures are more accu- 
rate and reproducible. With the vastly 
improved resolution of smaller samples, 
faster scanning speeds can be em- 
ployed. In short, more curves can be 
run during each day, with better quality 
results and with the results available 
more quickly. 

The complete Fisher TGA System- 
an advanced programmer, a furnace 
and the weighing cabinet-costs only 
$1770. Use it with a Cahn RG Electro- 
balance? for thermogravimetric studies 
of micro samples, in vacuum or con- 
trolled atmospheres, static or flowing. 
Use it for DTA with the addition of a 
few inexpensive accessories. Add a 
Cahn Time Derivative Computer and 
use it for derivative TGA. 

The system's new Model 360 Pro- 
grammer develops linear heating rates 
of 0.5, 1, 2, 2.5, 5, 10, 20 and 25?C/ 
minute from ambient to 1200?C, for 
either TGA or DTA applications. Provi- 
sion is made for continuously record- 
ing the sample temperature as well as 
the changes in sample weight. Atten- 
uation and Suppression Controls pre- 
vent off-scale readings when monitor- 
ing high temperatures. Additionally, 
separate weight and temperature indi- 
cations will disclose any erroneous 
effects associated with the heating 
rate or thermocouple response. Poten- 
tiometric strip-chart record permits al- 
most infinite time-axis expansion for 
isothermal studies. The Electrobalance 
provides the greatest sensitivity (0.0001 
mg) available in a commercial record- 
ing balance, with a capacity of 2500 
mg and maximum recordable weight 
change of 1000 mg. Solid-state cir- 
cuits make the entire system reliable 
and durable. 

If you'd like to learn more about the 
many features of the economical new 
Fisher TGA System, write for our bul- 
letin. Fisher Scientific Company, 1397 
Fisher Building, Pittsburgh, Pa. 15219. 

F-623 

F FISHER SCIENTIFIC CO. 
Instruments, Apparatus, Furniture and Chemicals for Laboratories 

Complete stocks in all these locations: Atlanta * Boston * Chicago * Cleveland * Houston * New York 
Philadelphia * Pittsburgh * St. Louis * Union, N.J. * Washington * Edmonton Montreal * Toronto * Vancouver 
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The Bendix? Time-of-Flight Mass 
Spectrometer is a versatile analytical 
instrument that can be used in over 25 
different research and analysis areas. 
Now with unit mass resolution of 700 
(M/AM), it's accurate enough to use in 
general applications for both organic 
and inorganic work. Use it, for example, 
in monitoring chromatograph output. 
Laser vaporization. Organic structure 
analysis and identification. Thermo- 
dynamic studies. Shock tube research, 
combustion analysis and fast reaction 
studies, too. 

Through it all, you'll see unequalled 
speed-10,000 to 100,000 measurements 
per second. Mass range up to 5,000 amu. 
Detectability of 1 to 5 ppm. and sensi- 
tivity to 10-13 torr or better. And thanks 
to the exclusive magnetic electron mul- 

tiplier, you can have oscilloscope and 
analog/recorder readout simultaneously. 

In addition to measuring positive or 
negative ions, you can have up to six 
analog/recorder channels. With each 
one scanning a separate peak or group of 
peaks with the oscilloscope viewing the 
full spectrum-all at the same time. You 
can also add the total output integrator 
to integrate the spectrum or any part of it. 

Ease of operation? The Bendix TOF 
Mass Spectrometer wins hands down 
here, too. No difficult alignment or 
stringent geometric conditions are re- 
quired. Ion source, flight tube and high- 
gain magnetic electron multiplier detec- 
tor are all in a single, straight tube. 
Almost any kind of inlet system is 
easily adapted. Laser microprobe, mo- 
lecular leak, direct inlet, ion molecule 

source, fast reaction, hot filament, 
Knudsen cell and gas chromatograph 
manifold included. 

It's all been proven in hundreds of 
installations in major universities and 
private industry throughout the world. 
Isn't now the time to let a Bendix TOF 
Mass Spectrometer prove itself to you? 

Bendix scientific instruments- 
including mass spectrometers, atomic 
absorption and flame spectrophotom- 
eters, polarimeters, polarographic sys- 
tems and electron multipliers-are used 
in over 100 areas of research and analy- 
sis. For more information on any of our 
instruments, write: The Bendix Cor- 
poration, Scientific Instruments 
Division, 3625 Hauck Road, Cincin- 
nati, Ohio 45241. Or phone (513) 
772-1600. 
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nlgn-conrras, 
high -definition 

electron micrograph 
enlargements 

The S-45EM is a special version 
of the Durst S-45, a 4x5 enlarger 
widely used in commercial, indus- 
trial and scientific photography. 
Both share the same quality of per- 
formance, the same ruggedness of 
construction and ease of operation. 
The S-45EM offers additional fea- 
tures of special advantage in elec- 
tron photomicrography. 

Chief among these is provision 
for point-source illumination with 
complete facilities for centering and 
focusing the lamp. Three types are 
available: 100-watt and 200-watt 
mercury arcs and 100-watt tung- 
sten, all interchangeable. 

The use of an adjustable, specu- 
lar light source, in conjunction with 
clear, striae-free condensers, sur- 
face-coated reflex mirror and high- 
resolution lenses, assures the con- 
trast quality and definition so essen- 
tial in electron micrographs. 

Seven negative carriers are avail- 
able, all of the glassless type. Four 
are for plates: 2x10", 6.5x9cm, 
31/4x4", 31/4x4/4'"; three for film: 
35mm with sprocket holes, 35mm 
without sprocket holes, and 2x10". 
Other sizes are obtainable on special 
order. Enlarging lens and condens- 
ers can be readily changed to cover 
the needs of any negative size used. 

The quality capabilities of the 
S-45EM are not limited to micro- 
graphic needs alone. They are 
equally commendable for conven- 
tional photographic work, especially 
where critical sharpness is required. 

The EM-45 is not sold through 
regular photographic outlets but 
through specially qualified dealers. 
For the name of the one nearest 
you, and other information, write: 

Durst (USA) Inc., Photo Technical Div. 
Garden City, N.Y. 11533. i 
Subsidiary of Ehrenreich 
Photo-Optical 
Industries, Inc. 

Burst S-45 EM 



You throw the switches... 

Let 
this new 

fermentor 
do the 
rest! 

Growing cultures in the new 
Fermacell fermentor can now be 
achieved with push-button conven- 
ience. Set the dials-throw the 
switches-and a series of sequen- 
tial operations control steam 
sterilization and environmental 
growth conditions. You enjoy 
simple, semi-automated, up-front 

control from initial sterilization to 
final harvesting-including inlet 
and outlet sterilization, agitation, 
aeration, temperature, pressure, 
foam and pH. The switches are 
electrically interlocked to operate 
in perfect sequence no matter 
which switch is energized first. 

Fermacell is available in three 
sizes for working volumes of 40, 
100 or 200 liters. One person 
can remove the fermentor vessel 

for cleaning, emptying or refilling 
in less than 3 minutes. Designed 
for basic laboratory research, this 
pilot-plant fermentor is used to 
grow aerobic and anaerobic 
bacteria, streptomycetes, molds 
and yeasts, as well as mammalian 
and plant tissue cultures. A wide 
range of accessories is available. 

wNB$ 
New Brunswick Scientific Co., Inc. 

1130 Somerset Street, New Brunswick, N.J. 
West Coast Office, San Jose, Calif. 09515 

Ready for a 
switch? 
Write 
today for 
Catalog FMS/4287 
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Focus on Ultramicrotomy 

We at LKB want to focus your attention on the solution, 
not on the problem-get your problems in focus and solve 
them the LKB-way. 

LKB ULTROTOME III SOLVES 
PROBLEM OF "COMPRESSION" 
"Compression" (not to be confused with "chatter"), is a 
deformation of the section caused during cutting whereby 
the section length becomes shorter than the pyramid 
height. Compression deforms the specimen ultrastructure, 
makes direct measurement of micrographs inaccurate 
(without corrections), and morphology misleading. 

Design of LKB optical system (viewing at 450 incident 
angle), checks compression and estimates correction fac- 
tor where it has occured. Low speeds eliminate or mini- 
mize compression; the LKB ultramicrotome can produce 
usable sections at 0.5 and 0.2 mm/sec. because there are 
NO VIBRATIONS. 

The first of an LKB-series dealing with problems in ultra- 
microtomy. 

Answer to many more problems provided by unique 
design features: 

Cutting speeds: Widest range available, 20-0.1 mm/sec. 
Optical system: Most flexible-pyramid tip/knife edge al- 
ways central. 

Specimen/Knife Holders: Complete freedom of structure 
orientation. 
Feed: Linear thermal. Two independent manual mechanical 
systems. 
Focused Lamps: Provides evalaution of knife edge quality 
and angle. 
Section Collector: Simplifies picking up sections and ma- 
nipulation of grids. 
Diamond Knife sectioning: Gravity powered specimen 
arm prevents damage. 
Machine Trimming: Fast procedure and superior pyramids. 

For the complete story write today for our fully illustrated 
two-colour brochure describing in detail the LKB Ultra- 
microtome-ULTROTOME IIl. 

LKB INSTRUMENTS INC * 12221 PARKLAWN DRIVE * ROCKVILLE Md 20852 

OTHER 
HEADQUARTERS 
FOR SALES 
AND SERVICE 

SWEDEN UK NETHERLANDS 
LKB-Produkter AB LKB Instruments Ltd. LKB-Produkten N.V. 
Box 76, LKB House, 137 Anerley Road, Zeekant 35, 
Stockholm-Bromma 1 London, S.E. 20 The Hague 

DENMARK 
LKB Instrument A/S 
Amagerbrogade 34, 
Copenhagen S 
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Four Diagnostic Enzyme Tests... AND 

TE M PE RATU R E... Simultaneously... 

only with the GILFORD MODEL 2000 
It is well established that enzyme assays require 
accurate measurement of the temperature of the 
reactants. The Model 2000 assures reliable quanti- 
tation by recording temperature variation through- 

i II I4. HBDTi out the period during which reaction rate measure- 
ment occurs. 

The typical group of serum assays shown here 
100 niitgB|/mI:| includes Glutamic Oxalacetic Transaminase (SGOT), 

lB1.iBBIIiiBl . ^ GOT Glutamic Pyruvic Transaminase (SGPT), Lactic De- 
hydrogenase (LDH) and o -Hydroxybutyric Dehydro- 
genase (o-HBD)-with a fifth trace for temperature. 

With the unique Gilford Offset Control attach- 
ment, you can readily separate the four recording 

*2.B l GPTl 50 Unitsl/ml. Ir i:;:::^:?: i traces, assuring clear, error-free readings. True 
linear slopes can be determined from one-minute 

Illlllilllllll^l^~ :~ ~segments, avoiding the averaging of rates over long 
fixed time intervals. 

The direct absorbance reading is linear from 
*IE^::;:^14 ? .:} :;:lp. 1:1 0.000 to 3.000 Absorbance Units iA) with 0.001 A 

*(i^:;^ ^^^^^^ resolution throughout-fully sensitive to small 
Pt i B? :::' Te:^ ^ 2 : :t o changes in absorbance, even in the presence of 

^ Te^mp. 260 
; I high background-with unmatched stability and 

low noise. 
UJm 'It4 W t Q<'^^I=B ^Exact automatic cuvette positioning, plus a full 

20**^*^b 33LDH 375 Units/m. line of compatible accessories - including flow- 
through cells, temperature control and sensing, and 
dual wavelength mechanism. This versatility, accur- 
acy and convenience have won the Gilford Model 

4 , ay and?2000 world-wide acceptance for enzyme kinetics, 
column chromatography, RNA-DNA thermal dena- 
turation and sucrose gradient analysis. Request 
brochure and prices. 
Conventional spectrophotometric measure- 
ments are also more accurate and convenient 
with the Gilford 2000, even for manual han- 
dling of single samples. Sensitivity, shutter 
and dark current adjustments are eliminated. 
The system is completely line-operated. 

SALES AND SERVICE OFFICES 
IN PRINCIPAL CITIES 
THROUGHOUT THE U.S.A. 
LABORATORIES INCORPORATED 

OHIO * 44074 

II 
28 AP I 196 

449 I ?'r I' 

i I I -r ? rr ?1 ? r I 1 ?~~~~~~~~~~~~~~~~~~~~~~~~~~~- 

l 
28 APRIL 1967 449 



: ::: :: : ^ :: : :: .X: : 

':DIGITAL started time -sharing some r 
Hardware and software. PDP-1Ois'Oo 
The reason that's imp ortant: i th isou 

Two, years' continuou: work on t he 
doze n install ations us n g it. I mp:rov inr 
.allI* done:. :: 

When the PDP-1O hardware arrives," 

: . 

sions, five software: packages, ::upw: 
: modular), it wil bemore tha: ::::: in:::: 

:It will 'e a working, problemsvi :n: 

memory from 8 to 262 thousand word 

Two of those versions will offertime- si 
tion time-sharing. Comple-sharte,ing genera 

DIGITAL 0QUIPMENT CORPORAIONMaynard 
NJ. * Rochester, N.Y. .Philadeiga HuintsvilleI 
Ont. H Reading, England sofrwar'e is.DPae is'i 

..-...-. - - - - .: - --- - :' .:: :: XaWn,.,,,,,,.,:; 
.. 

............................... ,............ 

. 
' :: 

..... :-ii... .. ... 

3} ' time-slicint 

nin:r R+rt-h r 3. -Ar 

1 

f?. ? . - .?.-- .-.-.? 
1 

i 

f ' 
?: :: 

: --- ::?.?......i 
::-? ???-:: i 

- 1 
- : 

i 
i-- - :::i-l::l:.:: :::'1::I' :i : :i--. .. : . 

.:I :i::i 

i_rrl 
-..--..-- i i= i-l- : ttsn:at:r.t7 

NO 



laxntmzea 

'Value... 

Our Reason 

For Being. 

laxntmzea 

'Value... 

Our Reason 

For Being. 

In accordance 
AEC TID-20893 

In accordance 
AEC TID-20893 

For Instance: 
0 Model 700 6 decade 

Microcircuit scaler, 1 0 MHz, 
discriminator ....... $575.00 

* Model 750 5 decade 
Microcircuit timer... .$550.00 

There are others. 

More Information..? 

CALL COLLECT 

lAREA CODE 312 

IX 344-2212 

[ECH-TRONICS IICLEAR CORP. 
1723 North 25th Avenue 
Melrose Park, Illinois 60160 
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Greenberg referred to Mississippi 
as "one of the underdeveloped lands," 
apparently the inference being that this 
state is not really a part of these United 
States. If one limits his view to our 
country, looks at mass statistics na- 
tionally, and uses journalistic license 
freely, this might be a rough approxi- 
mation of fact. Mississippi is rich rela- 
tive to most of the world, and if one 
really studies the state in some depth, 
he will find that both the poverty and 
ignorance here are concentrated in cer- 
tain -areas and groups. The situation in 
Mississippi is quite analogous to that in 
Washington, D.C. These conditions are 
not . . . descriptive of Jackson or of 
Millsaps College. This city, in fact, has 
one of the highest educational levels 
in the United States, measured by 
average years of schooling completed 
by its populace. Its per capita income 
approaches the national average. Fur- 
thermore, Millsaps can hold its head 
high among the better schools of this 
nation. 

McNamara was invited here to par- 
ticipate in a 2-day academic convoca- 
tion. The other principal speakers were 
the chairman of the board of United 
States Steel, Roger Blough, and the 
governor of Tennessee, Buford Elling- 
ton. This convocation was conducted in 
the highest academic tradition and was 
in no sense a cheap commercial ven- 
ture. It is true that it occurred just 
prior to a major fund-raising effort 
to be undertaken by Millsaps in 
response to a Ford Foundation Chal- 
lenge Grant. These grants are recogni- 
tion of the institution's potential as a 
center of educational excellence. But 
no one attending these events was asked 
for money. Only passing reference was 
made to the Ford grant in the course 
of the program at which Mr. Mc- 
Namara spoke. Certainly, we would 
not be a part of a scheme to invite him 
here to make a personal gift or to 
award some largesse from the Defense 
Department. He was invited because 
of his position of high distinction in 
this nation. The convocation provided 
the area with an educational uplift 
which few of its people have ever 
experienced. 

BENJAMIN B. GRAVES 
Millsaps College, 
Jackson, Mississippi 39210 

Greenberg referred to Mississippi 
as "one of the underdeveloped lands," 
apparently the inference being that this 
state is not really a part of these United 
States. If one limits his view to our 
country, looks at mass statistics na- 
tionally, and uses journalistic license 
freely, this might be a rough approxi- 
mation of fact. Mississippi is rich rela- 
tive to most of the world, and if one 
really studies the state in some depth, 
he will find that both the poverty and 
ignorance here are concentrated in cer- 
tain -areas and groups. The situation in 
Mississippi is quite analogous to that in 
Washington, D.C. These conditions are 
not . . . descriptive of Jackson or of 
Millsaps College. This city, in fact, has 
one of the highest educational levels 
in the United States, measured by 
average years of schooling completed 
by its populace. Its per capita income 
approaches the national average. Fur- 
thermore, Millsaps can hold its head 
high among the better schools of this 
nation. 

McNamara was invited here to par- 
ticipate in a 2-day academic convoca- 
tion. The other principal speakers were 
the chairman of the board of United 
States Steel, Roger Blough, and the 
governor of Tennessee, Buford Elling- 
ton. This convocation was conducted in 
the highest academic tradition and was 
in no sense a cheap commercial ven- 
ture. It is true that it occurred just 
prior to a major fund-raising effort 
to be undertaken by Millsaps in 
response to a Ford Foundation Chal- 
lenge Grant. These grants are recogni- 
tion of the institution's potential as a 
center of educational excellence. But 
no one attending these events was asked 
for money. Only passing reference was 
made to the Ford grant in the course 
of the program at which Mr. Mc- 
Namara spoke. Certainly, we would 
not be a part of a scheme to invite him 
here to make a personal gift or to 
award some largesse from the Defense 
Department. He was invited because 
of his position of high distinction in 
this nation. The convocation provided 
the area with an educational uplift 
which few of its people have ever 
experienced. 

BENJAMIN B. GRAVES 
Millsaps College, 
Jackson, Mississippi 39210 

McNamara appears to have been 
misinformed when he compared uni- 
versity enrollments in Europe with 
those of the United States. Specifically, 
he stated: "Here we have more than 

McNamara appears to have been 
misinformed when he compared uni- 
versity enrollments in Europe with 
those of the United States. Specifically, 
he stated: "Here we have more than 

452 452 

four million students in college and 
this represents some 40 percent of our 
college-age population." 

For the comparison to be valid, one 
must restrict the data to universities. 
Indeed, the Secretary spoke of students 
"at the university level" when present- 
ing his enrollment figures of 10, 7, and 
7 percent of college-age populations in 
the United Kingdom, Germany, and 
Italy, respectively. The facts as reported 
by the Bureau of Census and the U.S. 
Department of Health, Education, and 
Welfare ("Digest of Educational Sta- 
tistics," publication OE-10024-63) ap- 
pear to be that in 1962 we had in the 
United States 2043 "institutions of 
higher education" with an enrollment 
of about 4,207,000. Included in these 
totals were 142 universities with an 
enrollment of about 1,725,000. Of our 
total population, about 20 million may 
be considered as a fair estimate of our 
college-age population (18 to 25 in the 
United States; 20 to 27 in Europe). 
From this it follows that 8 to 9 percent 
of our college-age population was in 
universities-a figure of the same order 
of magnitude as the percentages re- 
ported by the Secretary for four Euro- 
pean countries. 

If the Secretary wishes to boast about 
our facilities for higher education and 
the opportunities afforded to our young 
people for advanced study, he should 
not equate HEW's "institutions of high- 
er education" and universities. In fact, 
the 2043 institutions of higher educa- 
tion on the HEW list (publication DE- 
54003-60) include innumerable junior 
colleges, religious seminaries, Bible col- 
leges, and institutes of physiatrics, 
chiropody, and others. Admittedly, 
these institutions of higher education 
are higher than something, but they 
are appreciably lower on the educa- 
tional totem pole than any European 
university. 

A more meaningful comparison 
might have emerged from data on 11 
West European universities collected 
in Switzerland by the Labhardt Com- 
mission (Eidgeniissische Expertenkom- 
mission fiir Fragen der Hochschulfiir- 
derung, Bern, 29 June 1964). For 
the population segment 20 to 29 years 
of age, the Swiss study revealed that 
only 1.44 to 4.09 percent of the college- 
age populations in the West European 
countries were attending universities, as 
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WHY UNITRON MICROSCOPES ARE SEEN IN 
Most brands of microscopes promise quality . . . But UNITRON really delivers it. 

Some other brands imply economy . . . UNITRON proves it ... check our prices! 

And a few others claim both quality and economy . . . But UNITRON is the brand that guarantees both. 

What's more, this guaranteed UNITRON quality and economy are offered in a complete line of 
microscopes, to meet the routine and research needs of modern labs. Choose from brightfield, dark- 
field, and phase contrast models . . . monocular or binocular . . . familiar upright or unique inverted 
stands . . . with attachable or built-in cameras and illumination systems. 

The extraordinary features of many other brands are the ordinary in UNITRON Microscopes. Com- 
plete optical and mechanical accessories are standard equipment, rather than hidden extras "at 
slight additional cost". Coated optics are second to none. Original designs provide easy operation, 
versatility, lab-proven ruggedness and guaranteed performance. All of these are just routine, normal 
advantages that customers have learned to expect when they specify UNITRON Microscopes --plus attractive prices which are so easy on your budget. 

UNITRON MEANS MORE MICROSCOPE for the MONEY. Leading labs throughout the world know 
this. It's the reason, really, why "UNITRON Microscopes are seen in the best of circles". But why take 
our word? It's easy to prove for yourself, the advantages and value that UNITRON can offer you. Borrow 
any model (or models) for a free 10 day trial in your own lab. No cost . . . no obligation to buy 
... not even any shipping charges. Why not use the coupon to ask for a free trial, the chance to try 
before you decide whether or not to purchase. Or, ask us to send a catalog that will give you full details. 

THE BEST OF CIRCLES 

OE Please send UNITRON'S Microscope Catalog. 4-G 
El I accept (without cost or obligation) your invitation 

to try UNITRON Model . for 10 days. 

NAME 

ADDRESS 

I,IT STATE 
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BOUNCEABLE 
BEAKERS 

BOUNCEABLE 
BEAKERS 

Drop one ... it bounces, won't 
break! Nalgene? beakers in a vari- 
ety of materials and sizes meet 
every lab application. Griffin low 
forms of polypropylene for general 
lab use. Polyethylene beakers 
graduated in pints and milliliters, 
with rectangular handles. Griffin 
low form beakers molded of 
Teflon? FEP are virtually inde- 
structible and handle wide temper- 
ature extremes. 30-4000 ml sizes. 

The Nalgene name is molded 
right in-your assurance of highest 
quality. More labs specify Nalgene 
Labware than all other brands of 
plastic labware combined. How 
about you? Specify Nalgene Lab- 
ware from your lab supply dealer. 
Ask for our 1967 Catalog or write 
Dept. 21041, Nalgene Labware Di- 
vision, Rochester, N.Y. 14602. 

NALGE 
RITTER PFAUOLER CORPORATION 
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Frustrations of Eastern Science Frustrations of Eastern Science 

As head of a university department 
for several years in East Germany, 
I read with interest Jordan's article, 
"Coordinated planning in science in 
Communist Europe" (17 Feb., p. 796). 
Although scientific work is respected 
and encouraged in the Eastern coun- 
tries, I found it seriously handicapped 
by generally poor living conditions, 
lack of freedom, restriction of travel- 
ing, lack of equipment and Western 
publications, and interference by party 
and state. 

The authorities are ignorant of the 
requirements of research. They think 
that all problems can be solved by 
"planning" and by "collective" work. 
The latter concept involves endless for- 
mal discussions. "Planning" involves 
prognosticating minute details; that is, 
the smallest amounts of chemicals re- 
quired in the future. The thought proc- 
esses of the scientist should be based 
on "dialectic materialism." All mem- 
bers of the department-including the 
charwoman-should participate in 
forming the plan. Then the plans are 
permanently changed, approved, or dis- 
approved by anonymous boards, and 
very often directed toward impossible 
aims, such as making the country in- 
dependent of Western imports. Never- 
theless, the scientist works as an in- 
dividual, though under much more dif- 
ficult conditions than in the West. 

On international levels, generalized 
programs exist, but the individual scien- 
tist knows very little about them. Fur- 
thermore, especially recently, the cen- 
trifugal forces of the Eastern camp are 
felt: planning on an international level 
becomes more and more difficult. Each 
state looks after its own interests and 
the resolutions are rarely implemented. 
Indeed, contacts exist mainly on the gov- 
ernment level. It is difficult for the 
scientist to travel, and, for all practical 
purposes, contacts are based on per- 
sonal relationships. Yet these personal 
relationships are much rarer than in 
the West. Each journey requires the 
sanction of the government, which is 
difficult to obtain. I traveled once to 
Moscow after waiting 7 months for 
my visa which restricted me to the 
area of that city. I was invited to visit 
Moscow State University but, when I 
attempted to visit departments of the 
Academy of Sciences, I was not per- 
mitted to contact the scientists directly. 
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PERFORM CHEMICAL TESTS 
FASTER, MORE ACCURATELY 

Just drop L/I Automatic REPI- 
PETS* and Automatic Dilutors 
into your reagent bottles and leave 
them there. These two instruments 
sample, dispense, dilute, transfer 
and mix with a guaranteed accu- 
racy of 1%, reproducibility 0.1%. 
You'll save between 50-95% of 
your analysis time! 

L/I instruments give you complete 
freedom from contamination, can 
handle any reagent, require no 
change in your methods, and 
never need cleaning. Volumes? 
From microliters to deciliters. 
Available in 1, 10, 20 and 50 ml 
sizes. Prices: REPIPETS $47.50, 
Dilutors $89.50. Write for details. 
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WATER DETERMINATIONS 
IN 4 MINUTES! 

Use L/I Aquametry Apparatus to meas- 
ure water content in foods, drugs, or- 
ganics-all materials. Range 1 ppm. to 
100% water without adjustment. 1% 
accuracy over entire range. Price $235. 

tradermark-(REpetitive PIPETS) 

LABINDUSTRIES 
1802H Second Street 
Berkeley, California 94710 

See us at FASEB 
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with TMC's CAT, Computer of Average Transients 

Investigating chemical, electric, elec- 
tronic, geophysical or other phenomena? 
Chances are, you're having difficulty isolat- 
ing response from background noise and 
extraneous signals. CAT has the answers to 
your problems. 

CAT-Computer of Average Transients- 
is a digital computer which rapidly increases 
signal strength by accumulating and adding 
repetitive samples, while the random nature 
of background noise causes it to be accumu- 
lated at a much smaller rate. 

CAT can give you results "on line"-with- 
out disturbing systemn operation-letting you 
adjust parameters and monitor effects at 
will on the oscilloscope screen, and keep 
a simultaneous record for presentation in 
virtually any desired digital or analog form. 

CAT's many other capabilities include 
histogram analysis, auto- and crosscorrela 
tion computations, and power spectral den 
sity analysis. 

For help in the solution of your problerr 
send us a brief description, or call you 
nearby TMC applications engineer. CAT wi 
take it from there. 

Write to Technical Measurement Corpc 
ration, 441 Washington Avenue, Nort 
Haven, Connecticut, or call collect: (202 
239-2501. 

TEC H NICAL 
MEASUREMENT 
CORPO RATION 



visit departments of the Academy?" In 

spite of state and international plan- 
ning, there is, in practice, much less 
scientific cooperation between the so- 
cialist states than between the capitalist 
ones. 

K. DEUTSCH 
Department of Biological Sciences, 
University of Aston, 
Birmingham, England 

Prior Preparation Pays 

I should like to suggest the follow- 
ing addendum to Bragg's recommenda- 
tions ("The art of talking about 
science," 30 Dec., p. 1613) for im- 
proving the quality and efficiency of 
seminars. At the bottom of the usual 
seminar announcement there should be 
listed one or two references to recent 
journal articles relevant to the seminar 
topic. This opportunity to brush up on 
an old, or be introduced to a new, area 
of research would greatly assist stu- 
dents who often lose the train of 
thought at seminars because they are 
unfamiliar with terms or ideas which 
the speaker assumes everyone knows 
and understands. I am sure that this 
small modification of standard practice 
would greatly increase the efficiency of 
seminars and attention of participants. 

ALBERT' TONCHEE 
University of California at San Diego, 
Post Office Box 109, La Jolla 92037 

Canada's Science Council: 

Incomplete Representation 

Most Canadian scientists will greatly 
appreciate Carter's article ("Canada: 
science advisors to propose priorities," 
2 Sept., p. 1083) in which the organiza- 
tion and responsibilities of the Science 
Council and Scientific Secretariat of 
Canada were outlined. However, there 
is a considerable gap in the representa- 
tion of the Council; in spite of the fact 
that the province of Alberta is one of 
the leading provinces in Canada and 
that it has two active universities and 
an internationally recognized Research 
Council, it has not a single representa- 
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tive on the Science Council. As Carter 
pointed out, the representation from 
Quebec is considerable: seven council 
members. Apart from demographic im- 
plications, this emphasizes the peculiar 
political overtones which the organiza- 
tion and functions of the Council may 
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NEW from PHARMACIA 

SEPHADEX LH-20 
extends gel filtration 
to organic solvents 
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SEPHADEX LH-20 
extends gel filtration 
to organic solvents 

Pharmacia Fine Chemicals now 
introduces the first lipophilic 
derivative-Sephadex LH-20-to 
extend the use of Sephadex to 

f organic solvents. Since it swells 
in water, polar organic solvents 
and in mixtures of these solvents, 
Sephadex LH-20 makes it pos- 
sible to apply the conventional 
Sephadex gel filtration technique 
in fields such as lipid chemistry, 
polymer chemistry and other 
areas of organic chemistry and 
biochemistry where organic sol- 
vents must be used. 

Sephadex Solvent-Resistant Columns 
The only laboratory columns es- 
pecially designed for use in chro- 
matographic separations with 
organic solvent systems. The col- 
umns are equipped with two spe- 
cially designed adjustable flow 
adaptors for use with various 
bed heights and for ease of sam- 
pie application.The columns have 
the advantage of allowing either 
descending, upward flow or re- 
cycling chromatography as one 
of their many features. 
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cycling chromatography as one 
of their many features. 
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Water 2.1 4 
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Chloroform* 1.8 3.0-3.5 
n-butanol 1.6 3 
Dioxane 1.4 2.5-3.0 

Tetrahydrofuran 1.4 2.5-3.0 
Acetone 0.8 1.5 

*Containing 1% ethanol. Particle size: 25-100/E 
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For additional technical information, including the 
booklets Sephadex LH-20 and The Sephadex Sol- 
vent-Resistant Columns, write to: 

r PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue 
Piscataway, New Jersey 08854 
Pharmacia (Canada) Ltd., 110 Place Cr6mazle, 
Suite 412, Montreal 11, P. Q. 

(Inquiries outside U.S.A. and Canada should be 
directed to PHARMACIA FINE CHEMICALS, 
Uppsala, Sweden.) 

See us at the Federation Meeting 
Booths 63, 64, 79 and 81 
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yet express. The prairie provinces are 

notably under-represented in Parlia- 
ment by members of the Liberal party, 
the party presently in power in Ottawa. 

The omission from the Science Coun- 
cil of representatives from Alberta is 
even more puzzling because the Univer- 
sity of Alberta at Edmonton was the 
third largest recipient of research grants 
for operating funds, which are awarded 

by the National Research Council. It is 

logical that research in the processing 
of raw materials should be undertaken 
in this province which is Canada's 

major producer of oil and natural gas 
and is the site of an extensive petro- 
chemical industry. The conventional 
sources of oil and gas may well be 

supplemented in the future through the 

processing of northern oil sands. Al- 
berta also contributes significantly to 
the agricultural yields of the country. 

Carter notes that the Council may 
devote itself to social and economic 

problems, which include the northern 

regions.' The University of Alberta is 
the most northerly university in Can- 
ada, with a great concern for the prob- 
lems of development of industries and 
communities in the north, and Edmon- 
ton is the southern terminus of the 
Alaska Highway. If, in fact, as stated 
in the article, there is a strong senti- 
ment in the Council for increasing sup- 
port for R & D work in industry and 
universities, the omission from the 
Council of representation from this 
science-rich province is a deplorable 
oversight or ploy. 

WILFRED E. RAZZELL 
ROBERT K. BROWN 

JOHN R. MCGREGOR 
THOMAS M. NELSON 

University of Alberta, 
Edmonton, Canada 

Rabbits First-Then Humans 

In reference to Reynolds' claim that 
Sturgis was the first to discover and 
describe the fact that administered estro- 
gens can suppress ovulation (Letters, 17 
Mar.), I would like to point out that 
Makepeace, Weinstein, and Friedman 
(Amer. J. Physiol. 119, 512) described 
this fact in 1937, or 3 years earlier 
than Sturgis did. However, Make- 
peace et al. worked with the rabbit, 
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-.... ... in an average work day, another per- 
ceptive analyst buys a Bausch & Lomb 
Spectronic 20?. That's why it's the most 
widely used colorimeter-spectrophoto- 
meter . . . with over 50,000 in the field. 

It handles so many photometric tests faster and at a lower cost per 
sample than any other make. And it also has the wide continuous range 
of a spectrophotometer (from 340-950 m,u with infrared phototube and 
filter). Only Bausch & Lomb uses Certified-Precision Diffraction Grat- 
ings to give you unequalled range and spectral purity in an instrument c 

priced as low as $333. It's the easiest to use . the fastest to read ... . 

with remarkable stability, high sensitivity and has better reproducibility, 3 
too. Available separately or as part of a Data Acquisition System cap- m 

able of processing 4 samples a minute. Attach our new Concentration . 

Computer and you get direct concentration readings. Write for Catalogs ^ 
33-266 and 33-2215. Or ask us to demonstrate it. We wager you will join . 

the other 50,000 owners. Bausch & Lomb, 77440 Bausch Street, Roch- 
ester, New York 14602. 

BAUSCH & LOMB 
In Canada, Bausch & Lomb Optical Co., Ltd., 16 Grosvenor St., Toronto, Ontario. j 
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separate: 
POL YPEPTIDES 

ALL AM/NO ACIDS 

NUCLEO TIDES 

MANY OTHER COMPOUNDS 

MODEL D 

high-voltage 

]' II] 1 1 
t 

, 

* Easy loading with folding r 

* 5,000 volts at 300 ma. 

ELECTROPHORESIS IN ONE DIMENSION 
on 181/4" x 221/2" sheets of filter paper (Chromatography may be done in second 
dimension). Many complex mixtures can be rapidly resolved by electrophoresis 
in one dimension on papers up to 4 feet long. 
Developed in the Laboratory of Cellular Physiology and Metabolism, National 
Heart Institute, National Institutes of Health, Bethesda, Maryland. Special 
thanks are due to Dr. William J. Dreyer, whose co-operation and suggestions 
are gratefully acknowledged by Gilson Medical Electronics. 

ack * Safety features: 

* Paper immersed in bifurcated fiberglass tank con- 
taining Varsol 

* Varsol, a light petroleum fraction, has a high flash 
point (over 100? C.), does not conduct electricity, 
and has the proper degree of volatility 

* Cold tap water run through stainless steel coils at 
top of tank is only coolant necessary 

Strong, joint-free fiberglass tank eliminates elec- 
trical and fluid leaks 

High voltage connected to inside of tank by Nylon 
and stainless steel plugs attached to edge of tank 
Highly reliable interlock provided by an extension 
of the cover handle 
When cover is removed, high voltage is ipso facto 
turned off 
No capacitors to sneakily store electricity in ap- 
paratus 

GILSON MEDICAL ELECTRONICS 
Middleton, Wisconsin 53562 ? Telephone 608/836-1551 

GILSON products are also manufactured in Europe: 
GME ? 69, Rue Gambetta - 95, Villiers-Le-Bel, FRANCE 
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The Succession at NIH 

The choice of a worthy successor to James Shannon, director of the 
National Institutes of Health, is a matter of profound importance to 
medical research scientists. It is also a matter of concern to other 
scientists and of consequence to all humanity. Research funded by NIH 
brings knowledge and medical progress that gradually will be applied 
everywhere. Such progress can relieve suffering not only in this genera- 
tion but in generations to come. Measured against the annual cost of all 
medical care in this country ($43 billion), the amount NIH devotes to 
support and conduct of medical research is not large (about $0.8 
billion). Of this, a smaller sum is used for support of research at medi- 
cal schools and in universities. These funds, however, constitute a sub- 
stantial fraction of all the money available for support of all academic 
research. 

Finding a proper replacement for Shannon will be especially difficult 
because his directorship is a tough act to follow. Shannon has been 
able to bring about an exponential expansion in the total budget of NIH, 
from $82 million in 1955 to $1.2 billion in 1966. A key factor in 
achieving this has been his facility in the art of the possible. 

Shannon has done more than increase quantity. He has built quality. 
This is evident in the extramural program at academic institutions and 
was obvious in the excellent program for support of research overseas 
which for a time included many of the best foreign investigators. It 
is especially evident in the intramural research program at Bethesda. 
Shannon has been able to build good research teams and programs be- 
cause he understands research, has judgment as to what is significant, 
and can quickly perceive where new opportunities lie. He has these 
abilities because early in his career he devoted nearly 2 decades to 
distinguished personal research activities. 

During most of his regime Shannon was able to keep detailed gov- 
ernment management of grant funds to a minimum. He preferred to 
operate on what amounted to an honor system. However, university 
administrators and faculties were not always diligent, and there was 
slight but highly visible carelessness. It became necessary to institute 
more control over funds. Overzealous accountants at universities have 
used the new regulations as an excuse for prodigious empire building. 
One of the pressing tasks of the next director of NIH will be to arrest 
and reverse this agency's contribution to the bureaucratization of the 
universities. 

The next director will also face the difficult problem of trying to 
strike the right balance between increasing knowledge and applying it. 
Shannon has been energetic in fostering applications, but he has also been 
deeply convinced that the key to medical progress is better understanding 
of biological processes. Today there are widespread demands for quick 
solutions of difficult medical problems. A successor succumbing to the 
political pressures of the moment could, with a few ill-judged moves, 
destroy much of what Shannon has built. 

The choice of a successor to Shannon will not be easy. It is one of 
the most important tasks John Gardner will face during his tenure as 
Secretary of Health, Education, and Welfare.-PHILIP H. ABELSON 
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for long service life. 
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International Radiation Protection 

Association Congress 

Opening ceremonies of this congress 
included two invited papers: one, an 
historical paper by K. Z. Morgan out- 

lining the development of health physics 
as a profession; and the other by E. E. 
Pochin outlining the concept of permis- 
sible dose rates for tissues and organs 
with respect to genetic and neoplastic 
effects, and pointing out how these, 
rather than other impairments, might be 
limiting with respect to establishment 
of permissible concentrations of radio- 
nuclides in specific tissues. 

A detailed report was made on a 

criticality at the Venus reactor at Mol, 
30 December 1965. The reactor is a 
D2O-moderated nuclear model of the 
Vulcan reactor. The criticality sup- 
posedly occurred when a technician 
failed to follow verbal instructions given 
him shortly beforehand. Of interest 
were the orders themselves, for these 
were in violation of the written operat- 
ing procedures of the reactor. The criti- 

cality spike consisted of about 15 Mw- 
sec (4.5 X 1017 fissions), and resulted in 
no special damage to the reactor. The 
technician involved in the accident was 

pulling out one of eight hand-regulated 
control rods when the prompt criticality 
occurred; he noted the Cerenkov glow 
and heard the criticality alarms. By 
dropping the rod, he effectively halted 
the prompt criticality. He was the only 
person exposed. 

The initial dosimetry evaluation was 
made by the criticality badge worn by 
the technician. The film portion of this 
badge indicated an exposure of about 
700 roentgens to the trunk; the 
threshold foils indicated a fast-neutron 
dose, based on sulfur, of 55 radiation 
absorbed doses (rad). The thermal- and 
intermediate-neutron dose was far low- 
er than the latter value. Final dosimetric 
data revealed the following: Entry dose, 
thorax: 400 rad; exit dose, thorax: 275 
rad; midsection dose: 700 rad; gonadal 
dose: 1000 rad; marrow dose: 500 to 
1000 rad to 48 percent of marrow; and 
maximum dose to left foot: 4700 r. 
These dose estimates are for electro- 
magnetic radiation only; the neutron 
contribution was an additional 10 per- 
cent. The necessity for phantoms for 
duplicating exposure conditions was 
particularly emphasized; also, the film 
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the classical radiation syndrome and 
was hospitalized for 120 days, primarily 
because of the damage to his foot. A 
frank burn resulted shortly after the 
exposure, and in spite of all efforts, it 
was necessary to amputate the foot 25 
weeks after exposure. Less than 9 
months after the accident, the patient 
could not be located and was believed 
to have left the area. Attempts to find 
him have not been successful, although 
the presumption is made that he is still 
living and in reasonably good physical 
condition. Thus, future study of this in- 
dividual was precluded. 

External personnel dosimetry was a 
subject of prime interest during the 
technical sessions. Two comparisons of 
the film badge and thermoluminescent 
dosimeters (TLD) were cited. Gener- 

ally, the only conclusions that were 
reached regarding the use of TLD 
(LiF) for personnel monitoring were 
that this system is not yet ready for 
widespread operational use and that it 
probably should be used in conjunction 
with other systems. It was felt that the 
systems of thermoluminescence dosim- 
etry need additional study. 

Papers on film dosimetry emphasized 
sophisticated instrumentation for cali- 
bration and readout. Such instrumenta- 
tion implies that film dosimetry is still 
firmly entrenched as the primary per- 
sonnel dosimeter. Surprisingly, no one 
specifically pointed out errors and inac- 
curacies associated with film dosimetry. 

More significant were the papers 
dealing with internal dosimetry. C. R. 
Richmond and J. E. Furchner (Los 
Alamos Scientific Laboratory) compared 
differences between species with re- 
spect to radionuclide metabolism. They 
related the retention integral (or equi- 
librium factor) for a given radionuclide 
to body weight, basal metabolic rate, 
and the calories per gram per day. In 
all cases, smooth curves were obtained, 
implying that data from smaller mam- 
malian species could be extrapolated to 
humans. Of particular importance was 
the statement that young animals have 
faster metabolic rates, and hence short- 
er effective residence time. If this can 
be extrapolated to humans, then a bet- 
ter quantification of the effects of in- 
ternally deposited nuclides can be ob- 
tained, particularly for the accident 
situation involving a mixed population. 

The dosimetry of 3-emitters deposited 
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The dosimetry of 3-emitters deposited 
in bone was discussed by F. W. Spiers 
(Leeds University, U.K.). In view of 
the fact that the relevant tissues lie 
within or close to the trabeculae, the 
importance of an accurate dosimetric 
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model was cited. By using such a 
model, it was shown that Maximum 
Permissible Body Burden (MPBB) for 
critical tissues may be too restrictive 
in several cases; specifically mentioned 
were Ca45 and Sr90. 

Two noteworthy presentations re- 
garding pulmonary clearance of PuO2 
were made. L. J. Casarett (University 
of Rochester) showed how retention 
time varies as a function of particle 
size. As an example, the Mass Median 
Diameter (MMD) of particles within 
rat alveoli was cited as being log-normal 
with time, with 0.14-t particles being 
retained the longest. For dogs, the com- 
parable value was 0.11 u. 

The translocation from lung and ex- 
cretion of Pu were greater by an order 
of magnitude for PuO, prepared by 
calcination at 350?C as opposed to 
950?C, according to a study made by 
W. J. Bair (Battelle). Similarly, metals 
oxidized at 123? and 450?C showed 
greater translocation than the PuO, pre- 
pared by calcination at 950?C. Fecal 
excretion was greatest for the oxide 
calcined at 350?C, and least for that 
calcined at 950?C; the two directly oxi- 
dized metals were intermediate. Urinary 
excretion varied by nearly two orders 
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of magnitude for the four materials 
studies. The results of this study point 
out that large errors in estimates of 
lung burden can be made on the basis 
of excretion data unless the chemico- 

physical state of the material and the 
physiology of the material in that state 
are known. 

Results of studies by B. A. J. Lister 
(Harwell, U.K.) on the practical evalu- 
ation of inhaled radioactive materials 
were based primarily upon actual data. 
He found a correlation between alpha 
activity in nose blowings and in fecal 
samples after inhalation of insoluble a- 
emitters. These data suggest that lung 
burden can be predicted on the basis 
of nose blowings or nose wipes immedi- 
ately after the exposure. According to 
Lister, the ratio of the nose blow to 
lung burden would be 500, or 80 micro- 
curies on a nose blow sample would 
correspond to 0.16 microcurie in the 
lung, which was considered the maxi- 
mum permissible lung burden. (This 
latter consideration would be correct 

only if the material is assumed to re- 
main in the lungs, and if it is uniformly 
distributed in a mass of 103 g. New 
data would imply that this level is too 
great by a factor of 8, since a portion 
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of these insoluble particles ultimately 
deposit in the pulmonary lymph nodes, 
with a much smaller mass.) 

Lister also pointed out that a better 
estimate of lung burden could be made 
on the basis of fecal excretion, in the 
so-called plateau region of the excretion 
curve. This occurs from 10 to 50 days 
after exposure. The ratio of retained 
lung burden to average daily fecal ex- 
cretion was found to be 2000. 

Support for the very recent lung 
model of the International Congress of 
Radiation Protection (ICRP) was pre- 
sented by P. L. Zeimer and co-workers 
(Purdue University) who studied two 
cases of inhalation exposure to euro- 
pium oxide. The observed somewhat 
more rapid excretion from the first com- 
partment, but in general their data 
agreed quite well with that of the ICRP 
Task Group. Excretion followed a t-?.9 
power function (t, days). 

A report of an accidental exposure 
of three men to an insoluble mixture 
of Pu-Am was reported by A. Brodsky 
and N. Wald (University of Pittsburgh). 
Whole body counts, based on the 60- 
keV Am241 x-ray, were used to esti- 
mate the lung burden. Diethylenetria- 
mine-pentaacetic acid (DTPA) was ef- 

of these insoluble particles ultimately 
deposit in the pulmonary lymph nodes, 
with a much smaller mass.) 

Lister also pointed out that a better 
estimate of lung burden could be made 
on the basis of fecal excretion, in the 
so-called plateau region of the excretion 
curve. This occurs from 10 to 50 days 
after exposure. The ratio of retained 
lung burden to average daily fecal ex- 
cretion was found to be 2000. 

Support for the very recent lung 
model of the International Congress of 
Radiation Protection (ICRP) was pre- 
sented by P. L. Zeimer and co-workers 
(Purdue University) who studied two 
cases of inhalation exposure to euro- 
pium oxide. The observed somewhat 
more rapid excretion from the first com- 
partment, but in general their data 
agreed quite well with that of the ICRP 
Task Group. Excretion followed a t-?.9 
power function (t, days). 

A report of an accidental exposure 
of three men to an insoluble mixture 
of Pu-Am was reported by A. Brodsky 
and N. Wald (University of Pittsburgh). 
Whole body counts, based on the 60- 
keV Am241 x-ray, were used to esti- 
mate the lung burden. Diethylenetria- 
mine-pentaacetic acid (DTPA) was ef- 

lenum 
UBLISHING CORPORATION 

handbook of the physicochemical 
properties of the elements 
edited by Grigorii Valentinovich Samsonov, Director, Lab- 
oratory of Metallurgy of Rare Metals and Refractory Compounds, Insti- 
tute of Cermets and Special Alloys, Academy of Sciences of the USSR 
Translated from Russian 

Extensively revised by the editor for the American edition. 

A major new reference book presenting a compact 
and comprehensive tabulation of the atomic, crystallo- 
graphic, nuclear, physical, thermodynamic, thermal, 
electrical, magnetic, optical mechanical and electro- 
chemical properties of the elements. 
CONTENTS: Atomic Structures and Crystallochemical Properties of 
Elements. Nuclear Physical Properties of Elements. Thermodynamic 
and Heat Properties of Elements. Electrical and Magnetic Properties 
of Elements. Optical Properties of Elements. Mechanical Properties of 
Elements. Electrochemical Properties of Elements. Chemical Proper- 
ties of Elements. 
APPROX. 850 PAGES PP SPRING 1967 $40.00 

PLENUM PUBLISHING CORPORATION 
227 WEST 17th STREET, NEW YORK, N. Y. 10011 
Please send me: 
- 

Handbook of the Physicochemical Properties 
of the Elements 

N am e ....................................................... 
Address ..................................................... 
City ........................ State .............. ZIP ...... 
New York residents add sales tax. 

548 

lenum 
UBLISHING CORPORATION 

handbook of the physicochemical 
properties of the elements 
edited by Grigorii Valentinovich Samsonov, Director, Lab- 
oratory of Metallurgy of Rare Metals and Refractory Compounds, Insti- 
tute of Cermets and Special Alloys, Academy of Sciences of the USSR 
Translated from Russian 

Extensively revised by the editor for the American edition. 

A major new reference book presenting a compact 
and comprehensive tabulation of the atomic, crystallo- 
graphic, nuclear, physical, thermodynamic, thermal, 
electrical, magnetic, optical mechanical and electro- 
chemical properties of the elements. 
CONTENTS: Atomic Structures and Crystallochemical Properties of 
Elements. Nuclear Physical Properties of Elements. Thermodynamic 
and Heat Properties of Elements. Electrical and Magnetic Properties 
of Elements. Optical Properties of Elements. Mechanical Properties of 
Elements. Electrochemical Properties of Elements. Chemical Proper- 
ties of Elements. 
APPROX. 850 PAGES PP SPRING 1967 $40.00 

PLENUM PUBLISHING CORPORATION 
227 WEST 17th STREET, NEW YORK, N. Y. 10011 
Please send me: 
- 

Handbook of the Physicochemical Properties 
of the Elements 

N am e ....................................................... 
Address ..................................................... 
City ........................ State .............. ZIP ...... 
New York residents add sales tax. 

548 

No Corrosion * No Contamination 
This new model AL Kinetic Clamp Pump will handle flow rates from 
.01 to 400 cc per minute. Practically any liquid, gas or slurry can be 
handled by selecting the right tubing. A loop of the tubing is held 
between two plates, one is stationary and the other operates eccen- 
trically, forcing material along the flexible tubing. Two models and 
a choice of 50 different gear motors provide almost any flow rate 
required within the capacity. Write for catalog. 

SIGMAMOTOR, Inc. 
68 North Main Street ? Middleport, New York 

No Corrosion * No Contamination 
This new model AL Kinetic Clamp Pump will handle flow rates from 
.01 to 400 cc per minute. Practically any liquid, gas or slurry can be 
handled by selecting the right tubing. A loop of the tubing is held 
between two plates, one is stationary and the other operates eccen- 
trically, forcing material along the flexible tubing. Two models and 
a choice of 50 different gear motors provide almost any flow rate 
required within the capacity. Write for catalog. 

SIGMAMOTOR, Inc. 
68 North Main Street ? Middleport, New York 

SCIENCE, VOL. 156 SCIENCE, VOL. 156 



Put some zip 

inySour 

Dli~~~chemical 

reactions. 

(It's easy since Blackstone boosted 
its ultrasonic probes to 1000 watts.) 

Blackstone introduces a new series of ultrasonic probes with 
a tremendous increase in power ranging from 100 to 1000 
watts output for a broader research and production potential 
in emulsification, dispersion, degassing and acceleration of 
chemical reactions. 

Available with a wide variety of accessories ranging from 
various size tips to sealed processing chambers and cups with 
cooling arrangements, Blackstone probes can also be used 
for processing pathogenic and non-pathogenic organisms by 
batch or continuous flow. 

Blackstone probes are portable and are provided with sup- 
port stands and clamps for operation in any position. 

The U-20: low-cost way to 
continuous-flow cell disruption. 

wImira 

Blackstone's U-20 ultrasonic cell disrupter is a highly flexible 
unit designed for continuous or batch routine processing of 
cell suspensions, chemicals and solutions common to research 
in biochemistry, microbiology and related fields. 

Laboratory tests show that employing a 70 ml. volume of 
a 20% suspension of Escherichia coli, 98 % disruption was 
achieved by the U-20 unit in 12 minutes with no loss of 
activity of enzyme Beta Galactosidase. 
Both the Probe and U-20 allow 0 to 100% power control. 
Here's another Blackstone exclusive that permits researchers 
to process any sample regardless of the organism, percentage 
of suspension or desired percentage of disruption. It's worth 
looking into. 

BLACKSTONE ULTRASONICS, INC. 
600 Howard St. . Sheffield, Pa. 

or contact your local laboratory supply distributor 
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(~U ,30 YEARS OF SCIENTIFIC ACHIEVEMENT 

ULTRAVIOLET VISIBLE NEAR-INFRARED 

One of the world's major suppliers of multilayer, all- 
dielectric, optical interference filters, Baird-Atomic offers 
the most efficient means of filtering in the ultraviolet, 
visible, and near-infrared regions of the spectrum! 

Immediately available in a wide range of shapes and 
sizes, these reasonably priced Optical Interference Fil- 
ters offer many advantages over absorption and other 
types of filters including: 
* VERY HIGH TRANSMISSION 
* NARROW BANDWIDTHS 
* SHARP CUT-OFFS AND CUT-ONS 
* SYMMETRICALLY SHAPED PASS-BANDS 
* EXCELLENT BLOCKING 
* LOW REJECTION 

Filter applications include space and military programs, 
interferometry, detection systems, navigational aids, 
flame photometry, colorimetry, laser applications, astron- 
omy, color densitometry, microphotography, photomicro- 
photography, biology, psychology, and medical research. 

Delivery is either from stock or within 2 weeks after 
receipt of order. Accelerated delivery schedules can be 
arranged. Comprehensive literature is immediately avail- 
able on request. 
SCIENTISTS: Investigate challenging career opportunities at 
Baird-Atomic - an equal opportunity employer. 

ELECTRONIC PRODUCTS AND COMPONENTS DIVISION 

* BAIRD-ATOMII] 
33 UNIVERSITY RD.. CAMBRIDGE, MASS. 02138, Tel: 617 864-7420 
OFFICES: ATLANTA BOSTON CHICAGO DALLAS DETROIT LOS ANGELES 
NEW YORK PHILADELPHIA PITTSBURGH SAN FRANCISCO WASHINGTON, D.C 
EUROPE: BAIRD-ATOMIC (EUROPE) N.V., 2627 VEENKADE, THE HAGUE. HOLLAND 
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fective only in removing the soluble 

portion of the contaminant from the 
lung. 

Perhaps the most valuable single 
presentation was the invited paper of 
F. D. Sowby (ICRP representative, 
U.K.) entitled "The 1965 Recommen- 
dations of the ICRP." In a rather can- 
did presentation, Sowby pointed out 
certain changes in philosophy which 
led to the 1965 recommendations. Such 
changes are: 

(i) a more general concept (in rec- 
ognition of the growing number of ex- 
perts in the field of radiation protec- 
tion); (ii) the assumption of linearity, 
rather than (as previously) a threshold; 
(iii) the concept of dose limit, as ap- 
plied to members of the population, and 
inclusion of population exposures in 
the general fabric of the recommenda- 
tions; and (iv) a redefinition and more 
encompassing definition of occupational 
exposure. 

RONALD L. KATHREN 
Lawrence Radiation Laboratory, 
University of California, 
Livermore 94550 

Calendar of Events 

Courses 

Built-In Test Equipment for the Main- 
tenance of Complex Electronic Systems. 
New York, N.Y., 24-28 July. Tuition, 
$225. (D. M. Goodman, School of En- 
gineering and Science, 401 W. 205 St., 
New York 10034) 

Cancer Chemotherapy. Memorial and 
James Ewing Hospitals and Sloan-Ket- 
tering Instiltute for Cancer Research, New 
York, N.Y., 23-28 October. Designed for 
physicians; limited to 100 participants. 
Tuition, $100. (D. A. Karnofsky, Memo- 
rial Hospital, 444 E. 68 St., New York 
10021) 

Coelenterate Ecology. University of 
Hawaii, 19 June-8 Sept. Designed for 15 
students fulfilling minimum requirements 
for graduate division at the University. 
Participants will receive $300 stipend 
and round-trip airfare from place }of 
residence in United States. Six graduate 
credits in Zoology 600. Deadline: 1 May. 
(P. Helfrich, Summer Training Program, 
Hawaii Inst. of Marine Biology, Univ. of 
Hawaii, 2538 the Mall, Honolulu 96822) 

Color Measurement. Clemson Univ., 31 
July-4 Aug. For participants with back- 
ground in colorants and basic knowledge 
of physics and mathematics. Tuition, $125. 
(H. J. Keegan, Color Measurement Semi- 
nars, School of Industrial Management and 
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Can do for You 

Interference Contrast (Nomarski) 
This new contrast technique reveals specimen 
details not obtainable by any other contrast method. 

Contrast Fluorescence Microscopy 
This technique enables examination of fluorescent 
specimens in positive and negative phase contrast 
(simultaneous contrast fluorescence). 

Microphotometric Measurements 
For the quantitative determination of reflectivity, 
absorptivity and extinction or fluorescence intensity 
and their variation with wave length by means of 
the new Reichert microphotometer 
(spectrophotometer) in combination with the 
"Zetopan." 

Automatic Photomicrography 
The new Reichert "Photo Automatic" is a fully 
automatic photomicrographic camera. 

These and other advanced techniques in optical 
microscopy are available to you with the . . . 

REICHERT RESEARCH MICROSCOPE "ZETOPAN" 

The "ZETOPAN" has built-in illuminating 
systems for reflected, transmitted and mixed light. 
Separate independent tube for convenient 
photomicrography. Automatic and semi-automatic 
exposu remeters. 

Request literature and demonstration of the "ZETOPAN" 
Write to: 

William J. Hacker & Co., Inc. 
Box 646, West Caldwell, New Jersey 07006 
(201) 226-8450 
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can you afford 
to order 

radioactive 

compounds 
nuclides 

sources 

and services 

Write for it now 

1 TRA CERLAB 
A Division of Laboratory For Electronics, Inc. 

WALTHAM, MASSACHUSETTS 02154 

Lourdes Beta-Fuge TM. A-2 * 

4,000 ml to 12,500 x G. Automatic. Refrigerated. For batch 
or continuous flow. Takes 15 interchangeable heads. 

... $2,570 with rotor. 

Lourdes Clini-FugeT M. 30-R 
Automatic. Refrigerated. For batch and continuous flow. 
Combines low speed, super speed and ultra speed capaci- 
ties in one unit ... Refrigerated (No. 30-R) $2,550 

.. Non-refrigerated (No. 30) $995 

Lourdes Versa-Fuge Bench Type 
For batch and continuous flow. Super speed. Versatile. 
Speeds to 17,000 rpm. Forces to 34,800 x G. ... $420 

Lourdes Model AX Bench Type 
16,500 rpm with up to 400 ml. Forces to 34,800 x G. 

. . . $265 
Lourdes Continuous Flow System 
Increased efficiency in separating solids from large 
volumes of liquids. 

These Lourdes Centrifuges 
will do the work 

you want easier and 

faster because they 
are more versatile 
Greater Capacity 4,000 ml to 12,500 x G. 

(Lourdes Beta-Fuge A-2) 

Increased Versatility Wider speed ranges, combining low- 

speed, super and ultra-speed in one unit. (Lourdes Clini-Fuge 30-R) 

Rotors are interchangeable without adaptors. 

Detailed data sheets available on request. Write to Dept. S-428 

LOURDES 148 Sweet Hollow Road, 
Old Bethpage, N.Y. 11804 
(516) 694-8686 
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Elements of Simulation. State Univ. of 
New York at Buffalo, 5-9 June. Intended 
for those with bachelor's degree in en- 
gineering, mathematics, or statistics. Course 
fee, $175. (Office of Continuing Educa- 
tion, SUNY at Buffalo, N.Y. 14214) 

Engineering Economics, I and II. Inst. 
of Gas Technology, 8-19 May and 11-22 
Sept. Designed for engineers and account- 
ants who prepare analyses for corporate 
decision-making on capital goods acquisi- 
tion and replacement. No background in 
accounting or economics neccessary. Fee 
for each session, $400. (Engineering 
Economics, Inst. of Gas Technology, 3424 
S. State St., Chicago, 111. 60616) 

Estuarine Science. Chesapeake Biologi- 
cal Laboratory, Univ. of Maryland, 26 
June-4 August. Courses for credit in ich- 
thyology, invertebrate zoology, and special 
problems in zoology. (D. Flomer, The 
Laboratory, Box 38, Solomons, Md. 
20688) 

Fundamentals of Optics. Univ. of 
Rochester, 10-21 July. For persons with 
bachelor's degree in physics or engineer- 
ing. Tution and academic expenses, $400. 
(Fundamentals of Optics, Inst. of Optics, 
Bausch & Lomb Bldg., Univ. of Rochester, 
Rochester, N.Y. 14627) 

Fundamental Problems in Statistical 
Mechanics. Noordwijk ann Zee, Nether- 
lands, 20 June-8 July. For Ph.D. level 
students. [Course Registrar, Netherlands 
Universities Foundation for international 
Cooperation (Nuffic), 27 Molenstraat, 
The Hague] 

Genetics and Physiology of Bacterial 
Viruses. International Laboratory of Ge- 
netics and Biophysics, Naples, Italy, 21 
Aug.-16 Sept. Limited to 16 postgraduate 
students in mathematics, physics, chemis- 
try, and biology. Fellowships covering 
travel and living expenses available. (The 
Laboratory, Casella Postale 3061, Naples) 

Inorganic Materials Preparation and 
Characterization. Pennsylvania State Univ., 
18-29 Sept. Designed for solid-state 
physicists, chemists, and engineers at 
postdoctoral level. (Conf. Center, Penn- 
sylvania State Univ., Univ. Park) 

Integrated Circuits. Univ. of Michigan, 
29 May-2 June. Course describes inte- 
grated circuit fabrication, design, evalua- 
tion, and application. Non-credit course 
designed for scientists and engineers. Fee, 
$175. (Engineering Summer Conf., West 
Engineering Bldg., Univ. of Michigan, Ann 
Arbor 48104) 

Lasers-Theory, Technology, and Ap- 
plications. Univ. of Michigan, 7-18 Aug. 
Fundamentals of gas lasers, impurity lasers, 
semiconductor lasers, coherent optics and 
holography; detailed consideration of 
specific lasers and their applications. Non- 
credit course designed for scientists and 
engineers. Fee, $300. (Engineering Sum- 
mer Conf., West Engineering Bldg., Univ. 
of Michigan, Ann Arbor 48104) 

Magnetic Thin Films. Univ. of Calif., 
Los Angeles, 19-23 June. Designed for 

Elements of Simulation. State Univ. of 
New York at Buffalo, 5-9 June. Intended 
for those with bachelor's degree in en- 
gineering, mathematics, or statistics. Course 
fee, $175. (Office of Continuing Educa- 
tion, SUNY at Buffalo, N.Y. 14214) 

Engineering Economics, I and II. Inst. 
of Gas Technology, 8-19 May and 11-22 
Sept. Designed for engineers and account- 
ants who prepare analyses for corporate 
decision-making on capital goods acquisi- 
tion and replacement. No background in 
accounting or economics neccessary. Fee 
for each session, $400. (Engineering 
Economics, Inst. of Gas Technology, 3424 
S. State St., Chicago, 111. 60616) 

Estuarine Science. Chesapeake Biologi- 
cal Laboratory, Univ. of Maryland, 26 
June-4 August. Courses for credit in ich- 
thyology, invertebrate zoology, and special 
problems in zoology. (D. Flomer, The 
Laboratory, Box 38, Solomons, Md. 
20688) 

Fundamentals of Optics. Univ. of 
Rochester, 10-21 July. For persons with 
bachelor's degree in physics or engineer- 
ing. Tution and academic expenses, $400. 
(Fundamentals of Optics, Inst. of Optics, 
Bausch & Lomb Bldg., Univ. of Rochester, 
Rochester, N.Y. 14627) 

Fundamental Problems in Statistical 
Mechanics. Noordwijk ann Zee, Nether- 
lands, 20 June-8 July. For Ph.D. level 
students. [Course Registrar, Netherlands 
Universities Foundation for international 
Cooperation (Nuffic), 27 Molenstraat, 
The Hague] 

Genetics and Physiology of Bacterial 
Viruses. International Laboratory of Ge- 
netics and Biophysics, Naples, Italy, 21 
Aug.-16 Sept. Limited to 16 postgraduate 
students in mathematics, physics, chemis- 
try, and biology. Fellowships covering 
travel and living expenses available. (The 
Laboratory, Casella Postale 3061, Naples) 

Inorganic Materials Preparation and 
Characterization. Pennsylvania State Univ., 
18-29 Sept. Designed for solid-state 
physicists, chemists, and engineers at 
postdoctoral level. (Conf. Center, Penn- 
sylvania State Univ., Univ. Park) 

Integrated Circuits. Univ. of Michigan, 
29 May-2 June. Course describes inte- 
grated circuit fabrication, design, evalua- 
tion, and application. Non-credit course 
designed for scientists and engineers. Fee, 
$175. (Engineering Summer Conf., West 
Engineering Bldg., Univ. of Michigan, Ann 
Arbor 48104) 

Lasers-Theory, Technology, and Ap- 
plications. Univ. of Michigan, 7-18 Aug. 
Fundamentals of gas lasers, impurity lasers, 
semiconductor lasers, coherent optics and 
holography; detailed consideration of 
specific lasers and their applications. Non- 
credit course designed for scientists and 
engineers. Fee, $300. (Engineering Sum- 
mer Conf., West Engineering Bldg., Univ. 
of Michigan, Ann Arbor 48104) 

Magnetic Thin Films. Univ. of Calif., 
Los Angeles, 19-23 June. Designed for 
persons with bachelor's degree in engiineer- 
ing or science. Fee, $225. Deadline: 12 
June. (Engineering Extension, Room 
6266, Boelter Hall, Univ. of California, 
Los Angeles 90024) 

Mechanics of Fibrous Structures. Uni- 
versity of Manchester, England, 3-7 July. 
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Our precision resistors are aged to 
improve reliability, and we guard the 
process like a vintage champagne 
maker. Ageing is just one of many 
extra steps that make our precision 
components the most reliable you 
can specify. A few of our components 
are described briefly below. 
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components the most reliable you 
can specify. A few of our components 
are described briefly below. 

1. Precision Wire-Wound Card Resistors 
Consider ESI resistors whenever 
small changes in the resistive element 
can affect the performance of the final 
assembly. Initial accuracy 
to _0.0015%. Yearly |1 | 
stability to ? 10 ppm. 

2. Dekastat? Decade Resistors 
Designed for use with dc and at audio 
frequencies, these multi-decade 
resistors feature an accuracy of 
--0.02%. All units carry 
a two-year guarantee. 

3. Dekapot? Resistive Voltage Dividers 
These rapid-setting potentiometers 
have a terminal linearity up to 
0.002%. Kelvin-Varley circuitry 
provides constant 
input impedance. 

4. Dekatran Transformer Voltage Divider 
The patented coaxial dial is easy to read 
and adjust. Accuracy of 0.001% and 
long-term stability are achieved through 
gapless toroidal cores of 
very high permeability. 

Electro Scientific Industries, Inc. 
13900 NW Science Park Drive 
Portland, Oregon 97229 
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(Registrar, University of Manchester, In- 
stitute of Science and Technology, Sack- 
ville St., Manchester) 

Operations Research for Public Systems, 
Massachusetts Inst. of Technology, 5-9 
Sept. Methodology discussion in public 
health, education, transportation, and ur- 
ban planning. (Director, Summer Session, 
Room E19-356, M.I.T., Cambridge 02139) 

Physical Measurement and Analysis. 
Massachusetts Inst. of Technology, 13-23 
June. Tuition, $400. (Director, Summer 
Session, Room E19-356, M.I.T., Cam- 
bridge 02139) 

Practical Astrodynamics. Univ. of Cali- 
fornia, Los Angeles. 10-21 July. Fee, 
$300. (R. E. Garrels, Room 6532, Boelter 
Hall, Univ. of California, Los Angeles 
90024) 

Radiation Effects of Semiconductors. 
Univ. of Michigan, 5-16 June. Study of 
effects of nuclear and space radiations in 
semiconductors and effects upon semi- 
conductor circuit components. Non-credit 
course designed for scientists and engineers. 
Fee, $300. (Engineering Summer Conf., 
West Engineering Bldg., Univ. of Michi- 
gan, Ann Arbor 48104) 

Radiation Shielding. Kansas State Unv., 
26 June-28 July. Designed for university 
staff members in nuclear engineering, ap- 
plied mathematics, and physics depart- 
ments and advanced graduate students or 
industrial and government personnel. (W. 
R. Kimel, Dept. of Nuclear Engineering, 
Kansas State Univ., Manhattan 66502) 

Semiconductor Circuits. Univ. of Michi- 
gan, 22-26 May. Presents tools for analysis 
and design of electronic circuits using 
newer semiconductor devices. Fee, $175. 
Non-credit course designed for :scientists 
and engineers. (Engineering Summer 
Conf., West Engineering Bldg., Univ. of 
Michigan, Ann Arbor 48104) 

Statistical Communication Theory. Univ. 
of Michigan, 7-18 Aug. Includes theory 
of probability, and random processes and 
application to communication systems. 
Topics include least-squares filtering, 
detecting theory, modulation theory, in- 
formation theory, and coding. Fee, $300. 
Non-credit course for scientists and en- 
gineers. (Engineering Summer Conf., West 
Engineering Bldg., Univ. of Michigan, Ann 
Arbor 48104) 

Theoretical Physics. Brandeis Univ., 19 
June-28 July. Subject is scattering theory. 
(Secretary, Physics Summer Inst., Bran- 
deis Univ., Waltham, Mass. 02154) 

Forthcoming Meetings-May 

8-9. "Power-Play for Control of Edu- 
cation," Education Commission of the 
States, Denver, Colo. (The Commission, 
Suite 822, Lincoln Tower Bldg., 1860 
Lincoln St., Denver 80203) 

8-10. International Conf. of Mechan- 
ics of Composite Materials, Philadelphia, 
Pa. (T. Ryan, Space Sciences Lab., Gen- 
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Four Thelco Sero-Utility.constant 
temperature baths, in fact! And 
completely restyled them to give 
you a broad selection of up-to-the.. 
minute lab baths. Then, to round 
out the line we added two new 
low-profile (7" high) serological 
baths expressly designed for 
clinical applications. 
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El Uniformity +?0.30 C or better at 37? C, 

rl Temperatures from ambient to 100Q C, 

Thelco Constant Temperature Baths look 
better, work better, last longer. Ask 
your Precision Scientific Dealer or write 
for Bulletin 617. 
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8-1O. Static Electrification, 2nd conf., 
Inst. of Physics and Physical Soc., Lon- 
dcon, England. (Meetings Officer, The So- 
ciety, 47 Belgrave Sq., London, S.W.1) 

8-11. G-MTT 1967 Intern. Microwave 
Symp., Boston, Mass. (Inst. of Elec- 
trical and Electronics Engineers, 345 E. 
47 St., New York 10017) 

8-11. Molecular Association in Biology, 
intern. symp., Paris, France. (B. Pullman, 
Director, Institut de Biologie Physico- 
Chimique, 12, rue Pierre Curie, Paris 5e) 

8-12. American Soc. of Civil Engineers, 
Seattle, Wash. (W. H. Wisely, The Soci- 
ety, 345 E. 47 St., New York 10017) 

8-12. Color Measurement Seminar, 
Clemson Univ., Clemson, S.C. (H. J. 
Keegan, School of Industrial Management 
and Textile Science, Clemson Univ., 
Clemson 29631) 

8-13. Nuclear Activation Techniques 
in Life Sciences, symp., Intern. Atomic 
Energy Agency, Amsterdam, Netherlands. 
(J. H. Kane, Conferences Branch, Div. of 
Technical Information, Atomic Energy 
Commission, Washington, D.C. 20545) 

9-11. Electron, Ion, and Laser Beam 
Technology, 9th annual symp., Institute 
of Electrical and Electronics Engineers, 
Berkeley, Calif. (C. Susskind, Electrical 
Engineering, Univ. of California, Berke- 
ley 94720) 

9-11. Packaging Industry Technical 
Conf., New York, N.Y. (Office of Tech- 
nical Activities Board, Inst. of Electrical 
and Electronics Engineers, 345 E. 47 St., 
New York 10017) 

11-12. Canadian Operational Research 
Soc., 9th annual conf., Ottowa, Ont., 
Canada. (Chairman, The Society, Box 
120, R.R. No. 1 Ottawa, Ont.) 

12-13. Association of University Ra- 
diologists, annual mtg., Philadelphia, Pa. 
(S. Rogoff, Dept. of Radiology, Univ. of 
Rochester Medical School, Rochester, 
N.Y. 14620) 

12-13. North Carolina Acad. of Sci- 
ence, Duke Univ., Durham. (J. A. Yar- 
brough, Meredith College, Raleigh, N.C. 
27602) 

12-13. Northern and Southern societies 
for Electron Microscopy, joint mtg., An- 
aheim, Calif. (R. F. Bils, Hancock Foun- 
dation, Univ. of Southern California, Los 
Angeles 90007) 

14-19. Institute of Food Technologists, 
27th annual, Minneapolis, Minn. (The 
Institute, 221 N. LaSalle St., Chicago, 
I11. 60601) 

14-19. Society of Photographic Scien- 
tists and Engineers, annual conf., Chicago, 
Ill. (W. S. Dempsey, Itek Corp., 1735 
Eye St., NW, Washington, D.C. 20006) 

15. Biomacromolecules, symp., New 
York Soc. of Electron Microscopists and 
New York Univ. School of Medicine, 
New York, N.Y. (S. S. Breese, Jr., Plum 
Island Animal Disease Lab., Box 848, 
Greenport, Long Island, N.Y. 11944) 

15-17. Aerospace Electronics Conf., 
19th annual conf., Dayton, Ohio. (Inst. 
of Electrical and Electronics Engineers, 
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Introducing the ROTOCAGE 
A new semicircular cage for primates. 

The rotating "squeeze-door" 
is easily operated by a long 
horizontal handle that 
provides considerable 
leverage in restraining the 
animal. Rotating smoothly, 
the door sweeps the entire 
cage in a 180? arc to guide 
the animal to the desired 
position at the front of 
the cage. 

A new half-moon concept has been 
developed for primate cages 
featuring a rotating "squeeze-door" 
that simplifies the restraint of 
primates for treatment and safe 
handling. Operating with ratchet- 
type action, the door is designed for 
one-way operation to overcome the 
resistance of the strongest primate. 
Corners and crevices are eliminated 
by a one piece, semicircular rear 
wall which is welded to a strong 
structural frame. Removable floor 
and pan accessories rotate 
independently in a "lazy-susan" 
fashion for convenience in cleaning. 
Semicircular construction adds 
extraordinary strength and rigidity 
to the cage which can withstand the 
abuse of the most energetic monkey 
while reducing noise level. 
Write for New Catalog. 

The company that cares for animals... 

PORTER MATHEWS SCIENTIFIC COMPANY 
A New Brunswick Scientific Co., Inc. Subsidiary 

U.S. Route 1, Princeton, New Jersey 08540 / Telephone (609) 921-2550 
22A 

Obtain Well Defined Spectra from Highly Turbid Media 

A 

cB 

yv 

Absorbance Range 0~1.0 

a 
b s 

Absorbance Range 0N0.2 

350 400 450 500 550 600 650 700 
Wavelength (mr) 

DIFFERENCE SPECTRA BETWEEN OXIDIZED AND REDUCED FORMS OF 
MITOCHONDRIA IN SUSPENSION. Curve A: Recorded in the absorb- 
ance scale of 0,1.0; Curve B: Recorded in the scale of -0.1,+-0.1 
(Small letters show absorption bands of cytochromes a, b and c.) 
Recorded on the Shimadzu MULTIPURPOSE RECORDING SPECTRO- 
PHOTOMETER (MPS-50L). 

Provides distinct absorption bands of over the en 
highly turbid, translucent, and opaque, by easily 
as well as transparent, materials, over a Makes po 
range of 190 to 2500m-. high absor 
A double detection system utilizes two Records d 
large end-on photomultiplier tubes lo- panded ab 
cated in close proximity to the sample * Microsp 
and reference cells. This configuration that utilize! 
increases greatly the fraction of light in- own separ; 
cident upon the photomultiplier, permit- justing sys 
ting the analysis of highly turbid media. unique cap 
FEATURES: . Baseline compensation ning a sing 

S dmxx< A MPS-50L 
Multipurpose Recording 

Spectrophotometer 

Shimadzu MPS-50L with 
tiicrospecfrophotomefric 

offachmenf 

tire range (190mc to 2500mg) 
adjustable potentiometers I 
ssible the measurement of 
'bance values (A- =O .5.0) 
ifference spectra on an ex- 
)sorbance scale (A =O .0.2) 
)ectrophotometric attachment 
s reflecting optics, and has its 
ate detector and baseline ad- 
tem. This accessory provides 
)abilities; e.g., it permits scan- 
le red blood cell as it is moved 

.> AAMERICAN INSTRUMENT CO., INC. 
8030 Georgia Avenue, Silver Spring, Maryland 20910 
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across a light beam of fixed wavelength, 
or recording the absorption of a portion 
of a cell as the wavelength is varied. 
Other accessories available for derivative 
spectrophotometry, chromatogram scan- 
ning, double-beam fluorometry, absolute 
turbidimetry, photometric titration, etc. 
The Shimadzu Model MPS-50L Spectro- 
photometer is distributed exclusively in 
the U.S. and Canada by the American In- 
strument Co., Inc. To arrange for a 
demonstration and/or demonstration 
sample analysis, contact the Analytical 
Instruments Applications Laboratory at 
Aminco. Write Aminco to receive litera- 
ture describing the MPS-50L in full detail. 
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Liquids and 
-'e^^^ _ semi-liquids are 

l . transferred by 
peristaltic action on any size 
plastic or rubber tubing. Dual 
tube channels permit multi- 
circuit operation or virtually 
pulse-free pumping when used 
in parallel. Tests indicate low 
hemolysis. 

MODEL RATES (ml./min.) ACCURACY 
600-1200 0.0042 to 228 +0.1% 
500-1200 1.4 to 760 ?3% 
505-1200 1 to 2280 ?3% 

ASK FOR YOUR FREE COPY 
OF BULLETIN 1200 
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mentation Symp., 8th natl., Instrument 
Soc. of America, St. Louis, Mo. (S. A. 
Young, Honeywell, Inc., 2146 Hampton 
St., St. Louis 63139) 

15-17. Biomedical Sciences Instrumen- 
tation Symp., 5th natl., Instrument Soc. 
of America, Albuquerque, N.M. (The So- 
ciety, 530 William Penn PI., Pittsburgh, 
Pa. 15219) 

15-17. Radioecology, 2nd natl. symp., 
Univ. of Michigan, Ann Arbor. (F. C. 
Evans, Dept. of Zoology, Univ. of Mich- 
igan, Ann Arbor) 

15-17. Technical Literature Abstracting 
and Indexing, 3rd annual institute, Wash- 
ington, D.C. (Director, Center for Tech- 
nology and Administration, American 
Univ., 2000 G St., NW, Washington, D.C. 
20006) 

15-18. Mid-America Syrmp. on Spec- 
troscopy, 18th annual, Chicago, I11. (W. 
K. 'Baer, Nalco Chemical Co., 6216 W. 
66 Place, Chicago 60038) 

15-18. Society of Plastics Engineers, 
25th annual technical conf., Detroit, 
Mich. (R. D. Forger, The Society, 65 
Prospect St., Stamford, Conn. 06902) 

15-19. Society of Photographic Scien- 
tists and Engineers, annual conf., Chi- 
cago, I11. (R. J. Mazor, Nugent-Williams 
Studies, Inc., 120 N. Pulaski Rd., Chi- 
cago ) 

15-20. Space Technology and Science, 
7th intern. symp., Tokyo, Japan. (S. No- 
zawa, ISTS-Tokyo, 1967, Japanese Rocket 
Soc., Yomiuri Newspaper Bldg., 1, 3- 
chome, Ginza-Nishi, Chuo-ku, Tokyo) 

15-26. Workshop in Heat Transfer 
Computer Programs, Univ. of California, 
Los Angeles. (Engineering Extension, 
Room 6266, Boelter Hall, Univ. of Cali- 
fornia, Los Angeles 90024) 

16-18. National Telemetering Conf., 
San Francisco, Calif. (L. Winner, 152 W. 
42 St., New York 10036) 

16-19. Society for Experimental Stress 
Analysis, Ottawa, Ont., Canada. (B. E. 
Rossi, The Society, 21 Bridge Sq., West- 
port, Conn. 06882) 

16-20. Solid Inorganic Phosphates, in- 
tern. colloquium, Toulouse, France. (Sec- 
re,tariat du Colloque International sur les 
Phosphates Mineraux Solids, Dept. de 
Chimie Inorganique, Facult6 des Sciences, 
38, rue des Trente-Six Ponts, 31-Tou- 
louse) 

i7-22. Fresh Water from the Sea, 2nd 
European symp., Athens, Greece. (A. A. 
Delyannis, P.O. Box 1199, Athens- 
Omi,onia) 

18. Washington Acad? of Sciences, mtg., 
Washington, D.C. (R. P. Farrow, Natl. 
Canners Assoc., 1133 20th St., NW, Wash- 
ington, D.C. 20036) 

18-19. Midwest Synmp. on Circuit The- 
ory, Purdue Univ., West Lafayette, Ind. 
(B. J. Leon, School of Electrical Engi- 
neering, Purdue Univ., West Lafayette) 
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18-19. Southern Textile Research Conf., 
Hilton Head Island, S.C. (A. L. Smith, 
Chatham Manufacturing Co., Elkin, N.C. 
28621) 

20-24. Recent and Ancient Deltaic De- 
posits, seminar, Louisiana State Univ., 
Baton Rouge. (J. M. Coleman, Coastal 
Studies Ins,t., Dept. of Geology, Louisiana 
State Univ., Baton Rouge 70803) 

21-24. American Inst. of Chemical En- 
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