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When your work demands 

a recording titrator 
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that has to be remarkably 
accurate (mv or pH accuracy= 
0.25%; burette and volume 
accuracy = 0.1%) and precise 
(with a 240-mm chart span 
readable to as little as 
0.002 ml and to 0.01 pH 
units when the 10-ml 
burette is used), 

and that is designed for 
automatic operation (con- 
venient, front-panel settings 
for chart span, titrant delivery 
rate, stirring rate, burette 
rapid flush-and-fill) with 
built-in titrant deceleration as 
endpoint is approached, 

and that is versatile (accom- 
modating any electrode, for 
aqueous or nonaqueous 
media, for semi-micro, micro, 
or macro work) to perform 
all potentiometric titrations, 
including those carried to 
predetermined endpoints, or 
indicated by the first derivative 
of the titration curve, 

then the automatic recording 
titrator for you is the Model D 
(designed and manufactured 
by E. H. Sargent & Co.). 
It has two independent 
titrating stations and costs 
$2850, less electrodes. 
To see the Model D at work 
in your lab, call your Sargent 
man for a demonstration 
at your convenience. 

S A R G E N T 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 



Fetrazohi um S alts wetre first described in 1892 but not studied exten sively until 1.94 l 
Recent study, however, has cotnfirmlied thleir great value ftor researcbh investigatioins in enczymologoy, histo- 

chemnistry, bactetriology, plant biology and radiatlon effects due to their ability to be reduced to an easily 
identifiable color in viable tissue, 

Novw, your lab can acqutir om e plete initial stock of all available Tetrazolium Salts in 100 nmg containe.rs 
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A Mexican freetail bat (Tadarida 
brasiliensis mexicana as it emerges 
from Carlsbad Caverns at dusk. The 

V Ps krnT ftosed-ti ~ ttgrcamera was timed by a signal from a 
photomultiplier tube when the bat 
intercepted a beam of light. See page 
201. [Harold E. Edgerton, Massa- 
chusetts Institute of Technology] 
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New opportunity for 
heavy element research: 

Uranium ions accelerated 

to 200 MeV by 
HVEC Emperor Tandem. 

Uranium ions have been accelerated 
to record-high energies exceeding 200 
MeV during heavy-ion performance 
tests of the first completely assembled 
Model MP "Emperor" Tandem. The 
tests were carried out at HVEC's MP 
Tandem Test Facility at Burlington. 

Calculations indicate that uranium ions 
at the energies achieved can create 
coulomb excitation in the nucleus of 
stationary uranium atoms. This is the 
first instance of uranium ion accelera- 
tion to energy levels sufficiently high 
for bombardment and examination of 
the nuclei of even the heaviest naturally 
occurring elements. 

The MP heavy-ion performance tests 
were initial. We believe that further 
optimization of the system will allow 
demonstration of the machine's capa- 
bility to accelerate uranium ion beams 
to energies of several hundred MeV .. . 
and the possibility of causing other 
interactions, including nuclear fission. 

Such significant achievements are 
opening up entirely new fields of heavy 
element research . . . and offer the 
promising prospect that, with the Tan- 

dem Van de Graaff, nuclear scientists .. 
will soon be free to choose any spe- 
cific pair of nuclei from among the mul- .... .. ..... 
titude of possible pairs for controlled 
collisions and precise experimental . ... 
examination. 

Seven MP Tandems have already been 50so photomicrograph of uranium ions 
ordered from HVEC. Five are now being accelerated by MP Tandem striking 

photographic emulsion plate at 10 installed. They will join the more than degree incidence. Note frequent col- 
30 Tandem Van de Graaffs now lisions with atomic nuclei in emulsion. 

engaged in important research through- 
out the world. This wide acceptance of 
the Tandem as a basic tool for nuclear 
research is due to its inherent preci- 
sion, versatility and ease of particle 
choice for nuclear experimentation. 
The MP Tandem is the most recent 
embodiment of the Tandem concept. led at Yale University has accelerated 
It offers, for the first time, a proven and proton beams of 20 microamperes in 

the range from 10 to over 20 MeV 
comprehensive approach to heavy ele- Acceptance tests are now in progress 
ment research. 

A new booklet describing the MP heavy- 
ion performance tests contains a num- 
ber of very interesting photomicro- 
graphs of recorded particle tracks. For 
a free copy and detailed information 
about HVEC particle accelerator sys- MP Tandem accelerator being instal- tems and components, write to our led at Atomic Energy of Canada Ltd. 
offices at Burlington, Massachusetts or Chalk River Laboratories achieved 15 

MV terminal voltage during initial 
Amersfoort, The Netherlands. test of the electrostatic structure. 
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AP 
FIBER OPTICS: Principles and AppClictions 
by N. S. Ka pany, Optics Technology, Inc., Palo Alto, Calif. 

Beginning with the basic principles, the text presents a 
comprehensive discussion of the geometrical and physical 
optics of fibers with the theoretical development of wave- 
guide effects. Fiber optics technology, fiber drawing, as- 
sembly and testing are discussed, and specific applications 
in the fields of medicine, photography, high'-speed photog- 
raphy, photoelectronics, infrared fiber optics, lasing and 
luminescent fibers are treated extensively in separate 
chapters. 
November 1966, about 400 pp., approx. $12.50 

VOLUME 1: Annual Conferences 1962, 1963, 1964 

SOME RECENT ADVANCES IN THE 
BASIC SCIENCES 
edited by A. Gelbart, Yeshiva University, New York 

Contains papers presented at the first three annual science 
conferences of the Belfer Graduate School of Science. 
Sections include: Foundations of Quantum Mechanics, A 
Quasar Model Based on Relaxation Oscillations in Super- 
massive Stars, Harmonic Analysis on Semisimple Lie 
Groups, Forms of Algebras, High-Energy Scattering, The 
Interaction of Intense Light Waves and Mechanical Mo- 
tions in Extended Media, Local Harmonic Analysis With 
Some Applications to Differential Operators, Geometric 
Structures on Manifolds and Submanifolds, The Theory 
of Harmonic Intervals, The Mass Formula of SUn, and 
Equisingular Points on Alegbraic Varieties. General Rela- 
tivity in Contemporary Physics, Appendix: Weather Modi- 
fication: Prospects and Problems. 
September 1966, 228 pp., $8.50 

PRECIS OF SPECIAL RELATIVITY 
by 0. Costa de Beauregard, Institute Henri Poincare, Paris 
Translated from the French 

A detailed exposition covering all the non-spinorial as- 
pects of the special theory of relativity. Such topics as 
the physical implications of iasymmetric energy tensors and 
the relationship of the Wheeler-Feynmann emitter-ab- 
sorber theory to the theories of Dirac and Wigner are 
included. 
August 1966, about 125 pp., approx. $5.00 

VOLUME 2 

ADVANCES IN ATOMIC AND 
MOLECULAR PHYSICS 
edited by D. R. Bates 
The Queen's University of Belfast, Belfast, Northern Ireland 

and Immanuel Estermann, 
The Technion, Haifa, Israel 

CONTENTS: A. DALGARNO and W. D. DAVIDSON, 
The Calculations of Van der Waals Interactions. E. A. 
MASON, R. J. MUNN, and FRANCIS J. SMITH, 
Thermal Diffusion in Gases. W. S. GARTON, Spec- 
troscopy in the Vacuum Ultraviolet. JAMES A. R. 
SAMSON, The Measurement of the Photoionization 
Cross Sections of the Atomic Gases. R. PETERKOP and 
V. VELDRE, Theory of Electron-Atom Collisions. F. J. 
de HEER, Experimental Studies of Excitation in Col- 
lisions between Atomic and Ionic Systems. S. N. FONER, 
Mass Spectrometry of Free Radicals. Author Index- 
Subject Index. 
August 1966, about 475 pp., $16.50 

FOR TIHE LATEST INFORMATION. . . 

MAGN 'ETISM 
A Trecatse on Modern Theory and Materials 
edited by Ceorrie T. Rado and Harry Suhl 

VOLUME 4: EXCHA.NGE INTERACTION AMONG 
ITINERANT ELECTRONS 

by Cznyers He,-Nin-la 
Bell Telephone Laboratories, Murray Hill, New Jersey 

Presents the amost diverse aspects of ferromagnetism, 
ferrimagnetism, and antiferromagnetism in insulators as 
well as in metals. Included are discussions on quantum 
mechanical and abstract statistical models, analysis of 
actual magnetic structures, theory of spin interactions in 
solids, phenormenology of ferromagnets, electronic and 
nuclear resonance effects, and neutron diffraction and 
optical phe'nomena in magnetically ordered materials. 
Both theoretical and experimental points of view are 
represented. 
July 1966, 407 pp., $14.50 

PHYSICAL ACOUSTICS: Principles and Methods 
VOLUME 4 A: Applications to Quantum and Solid State Physics 
edited by Warren P. Mason 

ULTRAVIOLET AND VISIBLE ABSORPTION SPECTRA 
Index for 1960-1963 
by Herbert M. Hershenson 

DISTRIBUTIONS AND THE BOUNDARY VALUES 
OF ANALYTIC FUNCTIONS 
by E. J. Beltrami and M. R. Wohlers 

Proceedings of the First International Conference on 

PHYSICS OF SOLIDS AT HIGH PRESSURES 
edited by C. T. Tomizuka and Roy M. Emrick 

VOLUME 1 

ADVANCES IN MAGNETIC RESONANCE 
edited by John S. Waugh 

VOLUME 1 

ADVANCES IN OPTICAL AND ELECTRON MICROSCOPY 
edited by V. E. Cosslett and R. Barer 

APPLIED OPTICS AND OPTICAL ENGINEERING: 
A Comprehensive Treatise-in 5 Volumes 
edited by Rudolf Kingslake 

HANDBOOK OF SERIES FOR 
SCIENTISTS AND ENGINEERS 
by V. Mangulis 

AN INTRODUCTION TO 
COHERENT OPTICS AND HOLOGRAPHY 
by George W. Stroke 

WAVELENGTH STANDARDS IN THE INFRARED 
by K. Narahari Rao, Curtis J. Humphreys, and D. H. Rank 

VOLUME 4 

ADVANCES IN ASTRONOMY AND ASTROPHYSICS 
edited by Zdenek Kopal 
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To nuclear instrumentation, Hewlett-Packard 
brings over 15 years' experience in electronic 
counters and other measuring equipment. With 
nuclear instruments from hp, results are more ac- 
curate and repeatable. Unique design and pack- 
aging concepts assure reliability, versatility and 
convenient use in detecting and counting. A wide 
variety of recording devices are also available. 

Scintillation Detectors Premium selected Nal 
(TI) crystals and photomultiplier tubes permit 
Hewlett-Packard to be the only manufacturer to 
guarantee detector stability (?1% or ?2%) and 
resolution (?8% or ?10%). 0-ring seals offer re- 
liable performance in adverse environments. Pre- 
amp, amplifier and focus control are built in. Series 
10600 Scintillation Detectors are priced from $835. 
Preamp-amplifier section for assembling special 
gamma and X-ray detectors available separately 
(Model 10615A), as is a lead shield (Model 10650). 

Scaler-Timer-Pulse Height Analyzers Model 
5201L Scaler-Timer allows exceptionally wide flex- 
ibility. The instrument has single-channel pulse 
height analyzer for manual or automatic spectrom- 
etry, excellent linearity (0.25%), stability (better 

than 0.01%/ ?C) and settability (to 1 mv by means 
of odometer-type dials). Instrument has an in-line 
numerical readout with storage, 200 nsec pulse 
pair resolution, and wide-range preset count, time 
controls and printer output. Model 5201L Scaler- 
Timer, $1950. Other models available from $950. 

High Voltage Supply Model 5551A, highly regu- 
lated, low ripple supply provides output of 170 to 
1615 volts. Features both stepped and vernier con- 
trols for rapid, accurate voltage setting. 

Hewlett-Packard nuclear instrumentation is 
backed up with expert world-wide service and sales 
facilities-that offer more services than any other 
manufacturer of nuclear instrumentation. Write 
today for complete data, or contact your nearest 
field sales office. Hewlett-Packard, Palo Alto, Cali- 
fornia 94304, Tel. (415) 326-7000; Europe: 54 
Route des Acacias, Geneva. 
Data subject to change without notice. Price f.o.b. factory. 

HE WLETT PACKARD 
An extra measure of quality 

1532 

110' -- _ r- ~ I?' = =~~ 3~?l C - SIENE VOL 153 

I 

- ------ .---.-- - . ---- eM,. -----~ 

.. ... ..... ...~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.~-..?- ~n:: ? .::::::: .............S... ......i ......... 
...ii .iii: ......i~ii~i: !Z !iiii!!!~!~i:i~i:h::!~i?~iii~i~Z :~:!i~!i~:!i~i~:i~iiiiiiiiii 

U '14 S U R P. A-S S E D ................. . -:.::?:::::.''?:..::lI::a .. . ....... ... .. ....... . . .... .... . ..... : ;-: ??::?- ;;i l u ???:-:??:-::-:-:: ?- ?? : ??????--:???? : ?: ?:':: :: ? : j:::: :::: 

ACCURACY 
AND RELIABILITY 

-p~~~~~c-1L1---- IIII~~~~~~~~~~~~~~~~~~~~' Is , ___ ~~~~~~~~~~~~~~~~~s~~~- -e -?I- -cl I ~~~~~~~~~~~~~~~~~~~~~~~~LL _ I e rall II -~~~~~~~~~~~~~~~~~~~~~~~~1 

.. . . . . . . . 

- - ------------------------ 

~- 

-r 

110 SCIENCE, VOL. 153 

IN 
NUU$CLEAR 

INISTRUMENTATIONB~ 



Our research lab at Morristown keeps the B&A 
reputation for quality up to snuff. Not only for 
the hundreds of standard products in our cata- 
log. But for the new ones still in R&D. 
Our new Instrument Grade Solvents are a 
good illustration. We didn't introduce them 
until Research was sure we had a single grade 
of solvent you could use with all three instru- 
ment techniques...gas chromatography, ultra- 
violet and infrared. And we have! Does anyone 
else? 

B&A research does make a difference. In the 
confidence you can always place in our lab 
chemicals. You can count on B&A! For infor- 
mation, write to B&A Laboratory Chemicals, 
Allied Chemical Corporation, P.O. Box 353, 
Morristown, N.J. 

e *e ..o. elveeee ooeoeeoe *** 

ALLIED CHEMICAL MAKES 

|B&Ag Reagents 
AND THAT MAKES A BIG DIFFERENCE 
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switch 

UP 10 

ive 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 CARY 15 and 
automatic sample changer. Your best ef- 
forts deserve the best equipment. 
For details, request Data File E603-76. 

I _t~ I N SINSTRUMENTS 

APPLIED PHYSICS CORPORATION 
2724 S. PECK RD., MONROVIA, CALIF. 

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

Vibrating Reed Electrometers & Amplifiers 

samples, 

automailcallv 



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. Conm- 
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 

E Please send UNITRON'S Microscope Catalog. 4-X 
EI I accept (without cost or obligation) your invitation 

to try UNITRON Model . . for 10 days. 

NAME 

r.nMPANV 

ADDRESS 

C11Y STATE 

EIiiIIIIE 
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Inside: 
biological 

S 
-completely 

frozen 

-shipped 3 days 

ago from 
5,000 miles 

away. 

Unusual? Not today! Such shipments are 
now routine for a number of research and 
commercial laboratories-thanks to LINDE 
Biological Transports. 
It's easy to see why. A LINDE Biological 
Transport holds specimens below -130?C 
up to a week. Rugged, lightweight, the 
Model BT-3 shown weighs only 11 lb. fully 
charged with liquid nitrogen. Special 
porous specimen holder block absorbs 
liquid nitrogen completely, eliminating 
spillage during shipment-which can be 
made via postal service or common 
carrier. Patented LINDE Super Insulation 

assures high thermal efficiency. 
LINDE Biological Transports were 
developed to the exacting requirements 
of the National Cancer Institute. They 
were field-proved in tropical New Guinea 
where, in a search for the cause of the 
rare neurological disease, Guru, brain 
specimens had to be shipped frozen to 
a central location for study. 
Want to learn more about these unique 
Biological Transports-or any of the large 
family of LINDE brand cryogenic products? 
Fill out the coupon, attach to your 
letterhead, and mail to us. 

CHECK COUPON-CLIP-ATTACH TO BUSINESS LETTERHEAD 

Dept. SC-72, Linde Division 
Union Carbide Corporation 
270 Park Avenue, New York, N. Y. 10017 
Please send me information on: 
Il LINDE Biological Transports, (F-2243). 

Other cryogenic equipment: 

D PLEASE ADD MY NAME TO 
YOUR MAILING LIST. 

?*) 
CRYOGENIC 
PRODUCTS 

LINDE is a registered trade mark of Union Carbide Corporation. 
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They haven't tried it yet! 
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Send for 
new Instatherm 
Brochure! 

Ace INSTATHERM, the heat without a mantle, is a self-heating, fused-to-glass 
heat source that adds speed, accuracy and convenience to every reaction requir- 
ing heat. You will get reproducible results. There is no hot mantle to detach. 
There is better observation and there is less current used. INSTATHERM provides 
convenience and assures better results and economy for every lab. Find out all 
about it-send for the Ace Instatherm Brochure. 

AC E LASS INCORPORATED 

Vineland,New Jersey 

LOUISVILLE, Ky. SPRINGFIELD, MASS. 
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WITH ONE READOUT UNIT! 
You now have the convenience of a single instrument for all of your precision 
pressure measurements. With a small number of easily interchangeable pres- 
sure sensing capsules, you can measure the full range from 1 micron to 20,000 

psi. The gage's frictionless optical readout gives you resolutions as high as 1 

part in 100,000, with repeatabilities to 2 parts in 100,000. 

No other instrument is so easy to use, compact or portable. The Precision 
Pressure Gage is many times faster than mercury manometers or dead weight 
testers of comparable accuracy. Gages may be used with TI Precision Pres- 
sure Controllers, in precision calibration systems-are ideal for laboratory 
or production line applications. For information, write for Bulletin S-141A. 

INDUSTRIAL TEXAS INSTRUMENTS 
PRODUCTS I N C O R P O R A T ED 
GROUP / P. 0. BOX 66027 HOUSTON, TEXAS 77006 

118 RUE du RHONE GENEVA, SWITZERLAND 757 
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after ashing the delicate inor-. 
ganic structure remains unaltered for 
precise quantitative analysis. 
Tracerlab's new LTA-600 oxidizes sam- 
ples with a cold plasma of atomic 
oxygen to leave inorganic constituents 
unaltered. 
Permits more accurate quantitative ele- 
mental and structural analyses of plant 
and animal tissues, bones, coal, oil well 
cores, polymers, and radioactive mate- 
rials. Prepares pure samples for atomic 
absorption spectrophotometry, mass 
spectrometry, emission spectroscopy, 
X-ray diffraction, and electron micros- 
copy. 

send for literature on equip- 
ment, techniques and services. 
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(Simpson thinks R = 100 is a conven- 
ient choice.) The equation is, of course, 
the same as Calloway's, with the unit of 
time taken as A, ,.,l/R - A,t. It can 
also be put into the familiar form 

A, = At(a e"X, 

with X = (lnR)/N. (With Simpson's 
choice of R = 100, A,, = 0.01 An,ae", 
A = 4.605/N.) 

The following table shows the ages 
of the members of a set for which 
Aimax = 70 years, R- 100, and N = 
10. (Note that the Calloway unit of 
time for this case is 0.70 year.) 
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A, A,, 
(yr) 

1 
(yr) 

1 1.10 6 11.0 
2 1.75 7 17.5 
3 2.80 8 28.0 
4 4.40 '9 44.0 
5 7.00 10 70.0 
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Computer-Time Allocation 

In suggesting that a computation 
center, like a library, should provide 
its services free, Anthony Ralston (Let- 
ters, 29 April) has oversimplified a 

complex and increasingly important 
problem. 

The demand for computing on any 
university campus is virtually unlimited 
if the service is free. When a univer- 

sity's computing power is multiplied by 
an order of magnitude, the new facili- 
ties are saturated within 2 or 3 years. 
Therefore, computing services must be 
allocated-the price mechanism being, 
of course, only one of several pos- 
sible mechanisms. To simplify the prob- 
lem, the "library" principle may be 

applied up to a limit: say everyone 
could be allowed $100 worth of free 
service per year. Allocation would then 
limit only large users. Some such poli- 
cies are already in effect on many 
campuses. 

The real question about large users, 
however, is not whether the account- 

ing should be done in dollars or hours 
but who should make the allocations. 
One alternative is to create a process 
on the campus for weighing the com- 

peting claims of quantum calculations 
for large molecules, research in artifi- 
cial intelligence, statistical analysis of 
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the business cycle, and concordances 
of Goethe's works. Spare me from par- 
ticipation in that process! 

A second alternative is to have the 
value of computing judged in relation 
to its value to the research projects 
it is supposed to serve-that is, as part 
of the regular foundation and govern- 
ment processes for making research 
grants. Chemical computing would then 
be evaluated by chemists, construction 
of concordances by humanists. There 
needs to be (and already is, of course) 
a substantial allocation for the develop- 
ment of computer science itself. This 
alternative is in the spirit of "program 
budgeting" or "cost-benefit analysis," 
now popular in the federal government. 

It may be objected that the problem 
of balancing the chemist against the 
humanist simply reappears at a higher 
level-at the level of the federal budget 
for NSF and the Humanities Founda- 
tion. So it does, but that is unavoid- 
able, and it is better that we make 
use of existing arrangements for these 
political decisions than that every cam- 
pus duplicate such arrangements. 

HERBERT A. SIMON 
Graduate School of Industrial 
Administration, Carnegie Institute of 
Technology, Pittsburgh, Pennsylvania 

Safety: A Parallel 

Many individuals who have been fol- 
lowing the accounts in Science of the 
current controversy over automobile 
and traffic safety will, I believe, be 
interested in reading "Bursting boilers 
and the federal power," by John G. 
Burke [Technology and Culture 7, No. 
1, 1-23 (winter 1966)]. 

The story in a nutshell is this: "Ma- 
rine boiler explosions . . . provoked 
a crisis in the safe application of steam 
power, which led to a marked change 
in American political attitudes. The 
change, however, was not abrupt but 
evolved between 1816 and 1852" and 
culminated in Congress passing "the 
first positive regulatory legislation and 
[creating] the first agency empowered 
to supervise and direct the internal 
affairs of a sector of private enter- 
prise." 

I found Burke's detailed account of 
the story to be fascinating reading 
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prise." 

I found Burke's detailed account of 
the story to be fascinating reading 
against the background of current 
events. 
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Derating of ultracentrifuge rotors is a necessity 
brought about by the development of progressive metal 
fatigue as a consequence of long-continued or repeated 
stressing under extremely high centrifugal forces. This 
is usually expressed as successive limitations in per- 
missible top speeds. 

A key factor in derating is the original strength of the 
rotor which is largely determined by the nature of the 
material used, manufacturing processes and design. 

IEC ultracentrifuge aluminum and titanium rotors 
represent a technological breakthrough in which opti- 
mum design was achieved through computer techniques. 
Our manufacturing processes involve advanced forging 

8 JULY 1966 

techniques, stress relieving, specialized alloys, and 
custom developed machinery. 

As a result, IEC rotors withstand repeated stressing 
over such a protracted period without impairment, de- 
rating is eliminated as a factor to consider in use. That's 
why we say, no derating. You buy one of each type you 
need and that's it. Many years and thousands of use- 
cycles later, you can still run these rotors at their top 
rated speed. Just keep them free from corrosion - IEC 
guarantees them unconditionally without time limit. 

No derating. One more significant reason why, if you 
work anywhere in the ultracentrifuge spectrum you 
should be prepared to change basic thinking about 
equipment. Send for brochures on Models B-35 and B-60. 

INTERNATIONAL ( EQUIPMENT CO. 
300 SECOND AVENUE, NEEDHAM HEIGHTS, MASSACHUSETTS 02194 
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Measure... Check... Calibrate.. .Test... 
with L&N's new Panel-Mounted Bridges and Potentiometers. 

We've just developed a new line of 
19-inch-wide rack- or panel-mounted 
instruments-13 in all. 

They combine the basic circuit fea- 
tures of our widely-used potentiometers 
and bridges (resistance and tempera- 
ture) with convenience features for 
panel-mounting. 

Line-operation, for example, to elim- 
inate the need for batteries or standard 
cells. Detector terminals to provide the 
choice of an external galvanometer, null 
detector, null-balance recorder or con- 
trol amplifier. Rear-mounted terminals 
to permit neat back-of-panel connec- 
tions. Multi-point switching (and mul- 
tiple input terminals) on potentiom- 
eters. Accessories (shunt, volt box, 
run-up box) redesigned for rack mount- 
ing-three to a rack. 

The result? A new family of instru- 
ments that offer unusual possibilities in 

combination. We can suggest a few: 
ProcessMeasurements: Fordifferential 

measurements, using a zero-center re- 
corder or a digital voltmeter as continu- 
ous "readout" of the difference from 
input. For supervisory measurements- 
selected periodic indications from one 
or more remote locations. For produc- 
tion measurements-in plating, molding, 
mixing, drying, baking, etc. 

Check-out and Calibration: For trans- 
ducer calibration and thermocouple 
checking. For recorder check-out. For 
wattmeter, ammeter, and voltmeter cal- 
ibration. In calibration stands for ampli- 
fiers, power supplies and oscilloscopes. 

Research and Development: For 
highly precise laboratory temperature 
control. For auxiliary, supplementary or 
ambient measurements in physical, 
chemical and biological research. As 
ranging devices for AZAR (adjustable- 

zero, adjustable range) recorders. 
Testing: As elements of pilot-plant' 

instrumentation. For dynamic measure- 
ments in mobile vehicles. For efficiency 
measurements in heat exchangers and 
cryogenic installations. For motor, gen- 
erator and bearing temperature meas- 
urements. For life tests of electronic 
components. For repetitive product test- 
ing (of resistors, etc.) by percent devia- 
tion. 

Sound interesting? We think so. If you 
agree, just call your nearby L&N Field 
Office for full information... or write us 
directly for descriptive literature, at4926 
Stenton Avenue, Philadelphia, Pa.,1 9144. 

LEEDphia 44 Neers in PrTH Uecision 
Philadelphia 44 * Pioneers in Precision 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for 
the presentation and discussion of impor- 
tant issues related to the advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
all articles published in Science-including 
editorials, news and comment, and book 
reviews-are signed and reflect the indi- 
vidual views of the authors and not official 
points of view adopted by the AAAS or 
the institutions with which the authors are 
affiliated. 
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Stable Federal Support 
Has the Federal Government acquired any responsibility for the 

continuing and general support of higher education in the United 
States? The answer may be debatable, but the amount of federal money 
going to institutions of higher education has reached a level that makes 
it necessary to consider the question. 

Federal assistance provides research support, new equipment, building 
aid, library improvements, student assistance, and other forms of help 
to a college or university that can qualify. Other federal money flows to 
universities that assist federal agencies in meeting their obligations for 
training programs, demonstrations, assistance to other countries, and 
other services or action programs. 

Despite important differences, the financing of all these activities 
comes in the form of individual grants or contracts that are made for 
specific purposes, for a limited period, without commitment for the 
future, and with some restrictions on use. Such funds have often had 
an emergency character and have been appropriated to meet needs that 
were considered temporary. The result is that a university often includes 
a substantial number of independently planned and temporarily financed 
extensions or "subagencies" of a variety of federal agencies. 

This kind of financing is in marked contrast with the reasonably stable 
funds that colleges and universities have traditionally counted on for 
most of their annual budgets. State appropriations, student fees, and 
income from endowment, in varying proportions, have provided the 
solid core of academic budgets. Although none of these sources has 
been fully guaranteed for the future, all have been sufficiently stable to 
permit long-term commitments and planning. Moreover, the nature of 
these sources has encouraged prudent use of the funds. Income from 
fees and endowment can be used where needed most, and if not spent 
this year is available next. Many state colleges and universities receive 
lump-sum appropriations, and those states which require more detailed 
budgets usually allow appropriations to be used quite flexibly. 

These more flexible funds now provide for about three-fourths of 
higher-education expenditures. The more inflexible federal grants and 
contracts supply about a quarter of the national total. The percentage 
varies greatly from one institution to another, however. In some it is 
close to zero; in others it is far more than half. 

Higher education and the Federal Government have both benefited 
greatly from their financial and intellectual collaboration. The partner- 
ship will continue. But the amount of money now involved and its highly 
segmental character strain the ability of many institutions to plan and 
use their other resources most constructively, and these strains are most 
acute in the institutions that receive the most federal dollars. 

The question therefore arises: has the Federal Government acquired 
a responsibility for contributing to the continuing and general support 
of higher education? The institutional grant programs of some agencies 
indicate a limited acceptance of such responsibility. But no general 
policy decision has been made, and no very effective one can be made 
by individual agencies. Decision at a higher level will be necessary, and 
that decision will be difficult, for constitutional, religious, regional, and 
educational issues are all involved in a matter of national policy. This 
whole problem is likely to become more vexatious before it is settled. 
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A user 3,250 miles from 
London comments: I 

'With modern methods of air 
express transport.................... 
consignments are almost in- 
variably punctual to the hour 
from the Radiochemical Centre 
at Amersham'. 

Last year the Radiochemical Centre made over 
56,000 consignments of radioactive material 
and more than 30,000 were despatched via 
London Airport. The Centre's proximity to an 
international airport enables it to maintain a 
swift, thoroughly dependable, truly world- 
wide delivery service for radiopharmaceuticals 
and research radiochemicals. 
A comprehensive catalogue 'Radioactive 
Products' is available free to radioisotope 
users. For details of our carbon-14 and tritium 
compounds, U.S. users should write to: 
Nuclear-Chicago Corporation, 333 East 
Howard Avenue, Des Plaines, Illinois, 60018. 

THE RADIOCHEMICAL CENTRE 
Amersham, Buckinghamshire, England 

Tel: Little Chalfont 2701 Telex: 83141 Active Amersham 
Cables: Activity Amersham Telex 

THE WORLD CENTRE FOR DEPENDABLE RADIOCHEMICALS 

TAS/RE.143 
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Put some zip 
in your 

.. 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. 

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. 

BACBLACKSTONE ULTRASONICS, INC. 
600 Howard St. ? Sheffield, Pa. 

or contact your local laboratory supply distributor 
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cycle and during development. Brown 
summarized data from a variety of de- 
velopmental systems in which early 
stages of embryogenesis are charac- 
terized {by the absence of a nucleolus 
and lack of synthesis of ribosomal 
RNA. In these systems there appears 
to be a sufficient supply of maternal 
ribosomes to satisfy the early meta- 
bolic needs of the embryos. When nu- 
clei from later stages are transplanted 
into unfertilized eggs, there is a disap- 
pearance of nucleoli and no further 
synthesis of ribosomal RNA until the 
embryo again reaches the later stage. 
Such experiments are believed to con- 
stitute evidence of a cytoplasmic con- 
trol over the expression of the ribo- 
somal cistrons. H. Barr (Wisconsin) 
speculated that this might be related to 
the much higher concentration of mag- 
nesium ions in unfertilized eggs as com- 
pared to the later stages. Adrienne Ficq 
(Brussels) described how the synthesis 
of cytoplasmic RNA, presumed to be 
predominantly ribosomal, occurs in the 
nucleolus of echinoderm oocytes prior 
to maturation and dissolution of the 
germinal vesicle. 

Evidence that the nucleolus is active 
in RNA synthesis throughout most of 
interphase, with the possible exception 
of a brief period in early S phase, was 
provided by F. Kasten (Pasadena 
Foundation for Medical Research). 
N. Das (Berkeley) found that in cer- 
tain organisms nucleoli continued to 
actively synthesize RNA well into mito- 
tic or meiotic prophase. 

In the closing session C. H. Wad- 
dington (Edinburgh) provided an in- 
cisive and much appreciated summary 
of the symposium. Swift presented the 
report of a special nomenclature com- 
mittee who undertook the task of at- 
tempting to assimilate the totality of 
morphological and biochemical data 
into a unified terminology. Final re- 
marks were made by A. Hollaender 
(Oak Ridge) and F. Saez (Monte- 
video), president and vice president of 
the symposium. 

This conference was the fifth in a 
series of biological meetings sponsored 
by various Latin American institutions 
with the cooperation of the Biology 
Division of the Oak Ridge National 
Laboratory. Sponsors for the Monte- 
video meeting were the Departmental 
Council of Montevideo, National 
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University of Pittsburgh. Proceedings 
of the conference, including a full 
transcript of the discussions, will be 
published as a monograph of the Na- 
tional Cancer Institute. It is intended 
that this volume, which is scheduled 
to appear before the end of the year, 
will serve as a valuable reference 
source and guide for present and fu- 
ture generations of nucleolophiles. 

ROBERT P. PERRY 

Institute for Cancer Research, 
Philadelphia, Pennsylvania 19111 

Forthcoming Events 

August 

10-11. European Assoc. for Animal 
Production, study commissions, mtgs., 
Edinburgh, Scotland. (K. Kallay, Corso 
Trieste 67, Rome, Italy) 

10-12. Applications of X-ray Analysis, 
15th annual conf., Denver, Colo. (J. B. 
Newkirk, Metallurgy Div., Denver Re- 
search Inst., Univ. of Denver, Denver) 

11-18. Animal Production, 9th intern. 
congr., Edinburgh, Scotland (Congress 
Secretary, 5 Hope Park Sq., Edinburgh 8) 

14-17. Cryobiology, intern. conf., Sap- 
poro, Japan. (Z. Yosida, Inst. of Low 
Temperature Science, Hokkaido Univ., 
Sapporo) 

14-17. Soil Conservation Soc. of Amer- 
ica, Albuquerque, N.M. (H. W. Pritchard, 
7515 NE Ankeny Rd., Ankeny, Iowa) 

14-18. Canadian Pharmaceutical Assoc., 
59th conv., St. John, New Brunswick. 
(P. W. Bell, 175 College St., Toronto 2B, 
Ont.) 

14-19. American Inst. of Biological Sci- 
ences, 17th annual, Univ. of Maryland, 
College Park. (AIBS, 3900 Wisconsin 
Ave., Washington, D.C.) 

University of Pittsburgh. Proceedings 
of the conference, including a full 
transcript of the discussions, will be 
published as a monograph of the Na- 
tional Cancer Institute. It is intended 
that this volume, which is scheduled 
to appear before the end of the year, 
will serve as a valuable reference 
source and guide for present and fu- 
ture generations of nucleolophiles. 

ROBERT P. PERRY 

Institute for Cancer Research, 
Philadelphia, Pennsylvania 19111 

Forthcoming Events 

August 

10-11. European Assoc. for Animal 
Production, study commissions, mtgs., 
Edinburgh, Scotland. (K. Kallay, Corso 
Trieste 67, Rome, Italy) 

10-12. Applications of X-ray Analysis, 
15th annual conf., Denver, Colo. (J. B. 
Newkirk, Metallurgy Div., Denver Re- 
search Inst., Univ. of Denver, Denver) 

11-18. Animal Production, 9th intern. 
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American Soc. of Professional Biologists 
(A. Dickman, 1415 W. Erie Ave., Phila- 
delphia, Pa.) 

American Soc. of Zoologists (L. E. De- 
Lanney, Wabash College, Crawfordsville, 
Ind.) 

Animal Behavior Soc. (E. M. Banks, 
Dept. of Zoology, Univ. of Illinois, Ur- 
bana) 

Biometric Soc.-ENAR (J. Meade, Univ. 
of Arkansas Medical School, Fayetteville) 

Botanical Soc. of America (W. A. Jen- 
sen, Dept. of Botany, Univ. of California, 
Berkeley) 

Ecological Soc. of America (G. M. 
Woodwell, Dept. of Biology, Brookhaven 
Natl. Lab., Upton, L.I., N.Y.) 

Mycological Soc. of America (P. L. 
Lentz, Crops Research Div., USDA, Belts- 
ville, Md.) 

Natl. Assoc. of Biology (W. K. Stephen- 
son, Earlham College, Richmond, Ind.) 

Nature Conservancy (Local Representa- 
tive: W. Van Eck, Dept. of Agronomy and 
Genetics, West Virginia Univ., Morgan- 
town) 

Phi Sigma (Local Representative: R. G. 
Stross, Dept. of Zoology, Univ. of Mary- 
land, College Park) 

Phycological Soc. of America (B. C. 
Parker, Dept. of Botany, Washington 
Univ., St. Louis, Mo.) 

Society for Industrial Microbiology (J. 
Coats, Upjohn Co., Kalamazoo, Mich.) 

Society of Protozoologists (R. W. Hull, 
Dept. of Biological Sciences, Florida State 
Univ., Tallahassee) 

Tomato Genetics Cooperative (Local 
Representative: F. Angell, Dept. of Horti- 
culture, Univ. of Maryland, College 
Park) 

Wildlife Disease Assoc. (C. Herman, 
Patuxent Wildlife Disease Assoc., Laurel 
Md.) 

American Soc. of Professional Biologists 
(A. Dickman, 1415 W. Erie Ave., Phila- 
delphia, Pa.) 

American Soc. of Zoologists (L. E. De- 
Lanney, Wabash College, Crawfordsville, 
Ind.) 

Animal Behavior Soc. (E. M. Banks, 
Dept. of Zoology, Univ. of Illinois, Ur- 
bana) 

Biometric Soc.-ENAR (J. Meade, Univ. 
of Arkansas Medical School, Fayetteville) 

Botanical Soc. of America (W. A. Jen- 
sen, Dept. of Botany, Univ. of California, 
Berkeley) 

Ecological Soc. of America (G. M. 
Woodwell, Dept. of Biology, Brookhaven 
Natl. Lab., Upton, L.I., N.Y.) 

Mycological Soc. of America (P. L. 
Lentz, Crops Research Div., USDA, Belts- 
ville, Md.) 

Natl. Assoc. of Biology (W. K. Stephen- 
son, Earlham College, Richmond, Ind.) 

Nature Conservancy (Local Representa- 
tive: W. Van Eck, Dept. of Agronomy and 
Genetics, West Virginia Univ., Morgan- 
town) 

Phi Sigma (Local Representative: R. G. 
Stross, Dept. of Zoology, Univ. of Mary- 
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Dept. of Biological Sciences, Florida State 
Univ., Tallahassee) 
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Representative: F. Angell, Dept. of Horti- 
culture, Univ. of Maryland, College 
Park) 

Wildlife Disease Assoc. (C. Herman, 
Patuxent Wildlife Disease Assoc., Laurel 
Md.) 

15-19. American Statistical Assoc., Los 
Angeles, Calif. (D. C. Riley, The Associa- 
tion, 810 18th St. NW, Washington, D.C. 
20006) 

16. International Assoc. for the Pre- 
vention of BBindness, general assembly, 
Munich, West Germany. (J. P. Baillart, 
47, rue de Bellechasse, Paris 7, France) 

16-17. Central Nervous System Effects 
of Analgesic Drugs, symp., Santiago, 
Chile. (J. Mardones, Inst. of Pharma- 
cology, Univ. of Chile, Casilla 12967, 
Santiago) 

16-19. International Assoc. of Milk, 
Food, and Environmental Sanitarians, 
Minneapolis, Minn. (H. L. Thomasson, 
P.O. Box 437, Shelbyville, Ind. 46176) 

16-26. Mathematicians, intern. congr., 
Moscow, U.S.S.R. (V. G. Karamanov, 
Acad. of Sciences of the U.S.S.R., Lenin 
Prospekt, Moscow) 

17-19. Joint Automatic Control Conf., 
7th annual, Univ. of Washington, Seattle. 
(G. Kovatch, NASA, Electronics Research 
Center, 575 Technology Sq., Cambridge, 
Mass. 02139) 

19-26. Applied Geography, symp., In- 
tern. Geographical Union Commission on 
Applied Geography, West Greenwich, 
R.I. (P. H. Nash, Graduate School, Univ. 
of Rhode Island, Kingston 02881) 

19-28. Geology, 23rd intern. congr., 
Prague, Czechoslovakia. (Organizing Com- 
mittee, Ustredni ustav geologicky, Malo- 
stranske namesti 19, Prague 1) 
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deliver the exact quantity again 
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one microliter units. Spring driven. 
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10-200 >l capacities. 
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20-24. American Phytopathological 
Soc., Denver, Colo. (C. J. R. Shay, Dept. 
of Botany and Plant Pathology, Purdue 
Univ., Lafayette, Ind. 47907) 

20-25. Diseases of the Chest, 9th in- 
tern. congr., Copenhagen, Denmark. (M. 
Kornfeld, American College of Chest 
Physicians, 112 E. Chestnut St., Chicago, 
Ill. 60611) 

21-24. Free Radicals in Solution, in- 
tern. symp. Ann Arbor, Mich. (R. C. 
Elderfield, Dept. of Chemistry, Univ. of 
Michigan, Ann Arbor 48104) 

21-25. American Soc. of Agronomy, 
Oklahoma State Univ., Stillwater. (M. 
Stelly, The Society, 677 S. Segoe Rd., 
Madison, Wis. 53711) 

21-25. Electron Microscopy Soc. of 
America, San Francisco, Calif. (G. 
Thomas, Dept. of Mineral Technology, 
Univ. of California, Berkeley) 

21-26. Hematology, 11th intern. congr., 
Sydney, Australia. (F. P. Walsh, 1 York 
St., Sydney) 

21-26. Illuminating Engineering Soc., 
natl. technical conf., Minneapolis, Minn. 
(A. D. Hinckley, The Society, 345 E. 47 
St., New York 10017) 

21-7. British Assoc. for the Advance- 
ment of Science, 128th annual mtg., Not- 
tingham, England. (Secretary, 20 Great 
Smith St., 3 Sanctuary Bldg., London 
S.W.1) 

22-24. Computer and Information Sci- 
ences, symp., Columbus, Ohio. (J. T. Tou, 
Communication Science Research Center, 
Columbus Laboratories, Battelle Memorial 
Inst., 505 King Ave., Columbus, Ohio 
43201) 

22-24. Physiology, 12th Scandinavian 
congr., Turku, Finland. (K. Hartiala, 
Dept. of Physiology, Turku Univ., Turku) 

22-26. Society of Photo-Optical Instru- 
mentation Engineers, 11th annual techni- 
cal symp., St. Louis, Mo. (R. T. Hedden, 
16 Harneywold Dr., St. Louis 63136) 

22-26. Poultry Science Assoc., Utah 
State Univ., Logan. (C. B. Ryan, Dept. of 
Poultry Science, Texas A&M Univ., Col- 
lege Station 77843) 

22-27. Food Science and Technology, 
2nd intern. congr., Warsaw, Poland. (A. 
Borys, Inst. Przemyslu Miesnego, Rako- 
wiecka 36, Warsaw 12) 

22-27. History of Medicine, 20th in- 
tern. congr., Berlin, Germany. (Secre- 
tariat, Augustastr. 37, 1 Berlin 45) 

22-27. Pan American Federation of As- 
sociations of Medical Schools, 1st general 
assembly, Bogota, Colombia. (E. Braga, 
Caixa Postal 26-ZC-39, Rio de Janeiro, 
GB, Brazil) 

22-10. Science, llth Pacific congr., To- 
kyo, Japan. (Pacific Science Assoc., Bish- 
op Museum, Honolulu, Hawaii 96819) 

23-25. Biological Photographic Assoc., 
36th annual mtg., Lexington, Ky. (P. 
Brook, The Association, Cornell Univ. 
Medical College, 1300 York Ave., New 
York, N.Y.) 

23-26. Electronics, western show and 
conv., Los Angeles, Calif. (S. Sensiper, 
WESCON, 3600 Wilshire Blvd., Suite 
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23-30. Luminescence, intern. congr., 
Budapest, Hungary. (G. Szigeti, Research 
Inst. for Technical Physics, Hungarian 
Acad. of Sciences, P.O. Box Ujpest 1, No. 
76, Budapest) 
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of the time required for their determinations. It's logical, because these 
instruments dispense, transfer, mix, aspirate or dilute in seconds instead 
of minutes. Use them to automate any test with no change in procedures 
and complete freedom from contamination. Economical for 1 or 1,000 tests! 
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Chloroform, toluene, 
xylol... a wide variety of 
acids... MINI-PET 

dispenses them all quickly, 
simply, with one-handed 
ease. And MINI-PET's 
Teflon plunger and "O" ring 
eliminate "freezing." Ideal 
for automatic pipetting, tissue 
culture dispensing from 
remote containers: 

completely autoclavable, 
easily disassembled. 

Interchangeable syringe 
barrel to federal 
specification. 
From $21.50 complete. 
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PRECISION PIPETTING INSTRUMENT 

dii-pet ii 
DuiGI- PET is a 
precision liquid 
dispensing 
instrument for 
the laboratory. 
No calculations are 
required! Counter gives 
quick, highly accurate 
direct reading of volume ' 

:f 

dispensed. High precision and 
sensitivity lets you perform 
repeated titrations with a 
single filling. 
ACCURACY. Up to 0.1% of 
dispensed volume! s. 
SENSITIVITY. Four digit$ 
direct readout gives you 
sensitivity of .01%! 
UNIQUE PUSH-BUTTON 
RESET. You can dispense 
and reset with one hand! 
EASY GRIP. Specially 
designed for comfortable 
hand operation! 
INTERCHANGEABLE TIPS. 
Straight, luer, or right : 
angle bend available! 
WIDE RANGE OF SIZES. 
Available in 0.01 ml, 0.1 ml, 
1.0 ml and 10.0 ml sizes. 
LOW PRICE. From $139.50! 

Available through your laboratory supply dealers 

20 N. MOORE ST., DEPT. 524, N.Y. 13. N.Y. 
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Straight, luer, or right : 
angle bend available! 
WIDE RANGE OF SIZES. 
Available in 0.01 ml, 0.1 ml, 
1.0 ml and 10.0 ml sizes. 
LOW PRICE. From $139.50! 

Available through your laboratory supply dealers 

20 N. MOORE ST., DEPT. 524, N.Y. 13. N.Y. 

23-1. Radio Astronomy and the Galac- 
tic System, symp., Noordwijk, Nether- 
lands. (J. H. Oort, University Observatory, 
Leiden, Netherlands) 

24-26. Principles of Radiation Protec- 
tion, conf., Oak Ridge, Tenn. (Special 
Projects Office, Oak Ridge Associated 
Univs., P.O. Box 117, Oak Ridge, Tenn. 
37830) 

24-29. International Soc. of Blood 
Transfusion, 11th biennial congr., Sydney, 
Australia. (G. T. Archer, 1 York St., Syd- 
ney) 

24-29. Prehistoric and Protohistoric 
Sciences, 7th intern. congr., Prague, 
Czechoslovakia. (S. J. De Laet, Seminaire 
d'Archeologie de l'Universite, 2 Blandijn- 
berg, Ghent, Belgium) 

25. Scandinavian Pharmacologists, mtg., 
Turku, Finland. (K. Hartiala, Dept. of 
Physiology, Turku Univ., Turku) 

25-27. Inter-Union Commission on 
Solar and Terrestrial Relationships, mtg., 
Belgrade, Yugoslavia. (C. W. Allen, Univ. 
of London Observatory, Mill Hill Park, 
London N.W.7, England) 

26--29. Low Temperature Calorimetry, 
conf., Otaniemi, Finland. (O. V. Loun- 
asmaa, Dept. of Technical Physics, Inst. of 
Technology, Otaniemi) 

26-29. Rural Sociological Soc., annual 
mtg., Miami, Fla. (J. A. Beegle, Dept. of 
Sociology and Anthropology, Michigan 
State Univ., East Lansing) 

26-2. Biometeorology, 4th intern. congr., 
Rutgers Univ., New Brunswick, N.J. (F. 
Sargent, II, 524 Burrill Hall, Univ. of Il- 
linois, Urbana 61801) 

27. American Assoc. of Electromyog- 
raphy and Electrodiagnosis, San Fran- 
cisco, Calif. (M. K. Newman, 16861 Wy- 
oming Ave., Detroit 21, Mich.) 

27-28. Society for the Study of Social 
Problems, annual mtg., Miami Beach, Fla. 
(F. F. Lee, Dept. of Sociology and An- 
thropology, Northeastern Univ., Boston, 
Mass. 02115) 

28-1. Association of American Geog- 
raphers, Toronto, Ont., Canada. (J. K. 
Hart, 1146 16th St., NW, Washington, 
D.C. 20036) 

28-2. Hormones, Laurentian conf., 
Mont Tremblant, P.Q., Canada. (J. San- 
ford, 222 Maple Ave., Shrewsbury, Mass. 
01545) 

28-4. Electron Microscopy, 6th intern. 
congr., Kyoto, Japan. (Chairman of the 
Organizing Committee, Inst. for Virus Re- 
search, Kyoto Univ., Kyoto) 

29-1. Technical Information Center Ad- 
ministration, 3rd annual conf., Philadel- 
phia, Pa. (M. Warrington, Graduate School 
of Library Science, Drexel Inst. of Tech- 
nology, Philadelphia 19104) 

29-31. Preparation and Properties of 
Electronic Materials for Control of Ra- 
diative Processes, conf., Boston, Mass. 
(E. P. Warekois, MIT Lincoln Laboratory, 
Lexington, Mass. 02173) 

29-31. Electronic Materials, conf., Bos- 
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Clemens, VKF/AP, Arnold Air Force 
Base Station, Tenn.) 
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Sure Cure for 
Electronic Frustration 

Through solid state digital logic pack- 
ages (called DigiBits) we have taken a 
great deal of the old frustration out of 
electronics in the research lab. Reli- 
ability is a prime example. Once a Digi- 
Bit system is properly programmed it 
just goes and goes and goes. No moving 
parts, no points to burn out and most 
important, no equipment failure midway 
through an experiment. What could be 
more frustrating than seeing a whole 
experiment washed out due to faulty 
equipment? 

Consider versatility too. With DigiBit 
logic modules you decide what the 
equipment should do to fit your experi- 
ment. Using techniques borrowed from 
the computer field, an infinite variety 
of networks can be established quickly 
by interchanging or plugging in differ- 
ent modules. In fact by utilizing a cer- 
tain amount of permanent pre-wiring, 
networks can be changed in seconds. 
How many new horizons does that open 
up? Used to be you'd have to settle 
for solutions governed by the capability 
of the equipment. With DigiBits you're 
restricted only by your own imagination. 

Looking for a new way of life? Ask 
BRS to give you the complete story on 
DigiBit Systems. Ask too about the BRS 
free Design Assistance Service-valuable 
advice that's appreciated by the engi- 
neer and non-engineer alike. 
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Rutgers Univ., New Brunswick, N.J. (H. 
M. Gehman, State Univ. of New York at 
Buffalo, Buffalo 14214) 

29-31. Metallurgists, 5th annual conf., 
Toronto, Ont., Canada. (Canadian Inst. of 
Mining and Metallurgy, 906 Drummond 
Bldg., 117 St. Catherine St., W., Montreal 
2, P.Q.) 

29-31. Physical Chemistry of Solids, 
symp., Univ. of Montreal, Montreal, P. 
Q., Canada. (W. C. Cooper, Noranda 
Research Centre, 240 Hymus Blvd., 
Pointe Claire, P.Q., Canada) 

29-3 . Solvent Extraction Chemistry, in- 
tern. conf., G6teborg, Sweden. (The Con- 
ference, Dept. of Chemistry, Gibraltar- 
gatan 5 H, Goteborg S) 

29-31. Textiles, Canadian seminar, 
Queens Univ., Kingston, Ont. (Textile 
Technical Federation of Canada, 4795 St. 
Catherine St., W. Westmount, Montreal, 
P.Q.) 

29-1. American Sociological Assoc., 
Miami Beach, Fla. (E. H. Volkart, 1001 
Connecticut Ave., NW, Washington, D.C. 
20036) 

29-2. Internal Medicine, Czechoslovak 
congr., Prague, Czechoslovakia. (O. Riedl, 
4th Medical Clinic, Faculty of General 
Medicine, Charles Univ., U Nemocnice 
2n, Prague 2) 

29-2. American Mathematical Soc., Rut- 
gers Univ., New Brunswick, N.J. (G. L. 
Walker, The Society, P.O. Box 6248, 
Providence, R.I.) 

29-2. Neutron Monitoring for Radio- 
logical Protection, symp., Vienna, Austria. 
(S. Somasundaram, Div. of Health, Safety, 
and Waste Disposal, Intern. Atomic En- 
ergy Agency, Vienna) 

29-2. Operations Research, 4th intern. 
conf., MIT, Cambridge, Mass. (K. D. 
Tocher, United Steel Co., Cybor House, 
1-5 Tapton Hall Rd., Sheffield, England) 

29-2. American Physiological Soc., fall 
mtg., Baylor Univ., Houston, Tex. (The 
Society, 9650 Wisconsin Ave., Wash- 
ington, D.C. 20014) 

29-2. Solar-Terrestrial Physics, inter- 
Union symp., Belgrade, Yugoslavia. (E. 
Herbays, Intern. Scientific Radio Union, 7, 
pl. Emile Danco, Brussels 18, Belgium) 

29-3. Problems of Animal Nutrition and 
Feed Production, symp., Brno, Czechoslo- 
vakia. (Vlad. Sevcik, Research Inst. for 
Animal Nutrition, Feed Science and Tech- 
nology, Ministry of Agriculture, Poho- 
relice, Czechoslovakia) 

29-3. Palynology, 2nd intern. conf., 
Utrecht, Netherlands. (F. P. Jonker, State 
Univ., Botanical Museum and Herbarium, 
Lange Niewatraat 106, Ultrecht) 

29-23. Photogrammetry in the Measure- 
ment of the Earth's Surface, symp., 
Prague, Czechoslovakia. (L. Skladal, In- 
tern. Soc. for Photogrammetry, Hybern- 
ska 2, Prague 1) 

30-1. Association for Computing Ma- 
chinery, 21st natl. conf., Los Angeles, 
Calif. (B. R. Parker, P.O. Box 4233, Pano- 
rama City, Calif. 91412) 

30-1. Society of General Physiologists, 
Marine Biological Laboratory, Woods 
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30-1. Society of General Physiologists, 
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30-2. Collection and Processing of Field 
Data, symp., Canberra, Australia. (E. F. 
Bradley, Div. of Plant Industry, P.O. 
Box 109, Canberra) 
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WIDE MOUTH' 11^s `ti sa 

JA R .1'i _ji._.).. _), 
* SPACE-SAVER SQUARE DESIGN! 

* EXCLUSIVE MOLDED HANDGRIPS! 
Now, a better wide mouth jar from Nalge! Store a series of these 
"space saver" square jars in close order ... save valuable shelf 
space! Exclusive molded-in handgrips are designed for safe, easy one 
hand operation-even at full 1-gallon capacity. 

Precision blow-molded of polypropylene, these new wide mouth 
jars are unbreakable, autoclavable and easy to clean. Use them for 
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Assortable with other Nalgene Labware for maximum discounts. 
Order from your lab supply dealer or write for our new Catalog P-166. 
Department 273!, The Nalge Co., Inc., Rochester, New York 14602.' 
Another product of Nalge Research. 
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Leader in quality plastic labware since 1949 
Visit our Booth #A5, FASEB show, Atlantic City, April 12-16. 
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MINIMUM CONTACT-MAXIMUM SAFETY 

with self-sticking 
TIME LABORATORY 

AA;~ ii~ii?: .......... i 

TAPES and LABELS 

Self-sticking tapes and labels eliminate 

a direct source of personal contami- 

nation in laboratories. Pre-printed or 

plain tapes and labels provide a quick 
means of marking laboratory equip- 
ment. Just write necessary data on 

label (use pencil, pen or grease mark- 

er) and place it on any surface - 

glass, metal or plastic. Labels stick 

tight through autoclave (up to 25 0 ), 
deep freeze (to -70?), or water bath. When no longer needed these tapes 
and labels can be quickly removed leaving no sticky residue, Vinyl Coated 
available in white or colors. 

See your laboratory or hospital supplier for a 
complete selection of Time Tapes and Labels. 

1ISESIS PROFESSIONAL TAPE CO.., INC. 
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30-2. Institute of Mathematical Statis- 
tics, annual mtg., Rutgers Univ., New 
Brunswick, N.J. (J. R. Rosenblatt, A337 
Admin., Gaithersburg, Natl. Bureau of 
Standards, Washington, D.C. 20234) 

30-3. International Mineralogical Assoc., 
5th general mtg., Cambridge, England. (C. 
E. Tilley, Dept. of Mineralogy and Pet- 
rology, Downing PI., Cambridge) 

31-2. Synthesis, symp., Chemical Inst. 
of Canada, organic div., Banff, Alta. (R. 
W. Bachelor, Dept. of Chemistry, Univ. of 
Alberta, Calgary) 

31-3. German Soc. for the History of 
Medicine, Physical Science, and Technol- 
ogy, 49th annual mtg., Braunschweig, West 
Germany. (A. Hermann, The Society, 
Deutsches Museum, 8 Munich 26, West 
Germany) 

31-3. Society of General Physiologists, 
annual mtg., Marine Biological Labora- 
tory, Woods Hole, Mass. (Miss E. E. 
Clark, The Society, Marine Biological 
Lab., Woods Hole 02543) 

31-6. Low Temperature Physics, 10th 
intern. conf., Moscow, U.S.S.R. (V. P. 
Peshkov, Inst. for Physical Problems, 
Acad. of Sciences of the U.S.S.R., Lenin 
Prospekt, Moscow) 

31-7. High Energy Physics, 13th intern. 
conf., Univ. of California, Berkeley. (T. 
H. Chenoweth, Lawrence Radiation Lab- 
oratory, Univ. of California, Berkeley 
94720) 

September 

1-3. Genetics Soc. of America, Chicago, 
Ill. (R. P. Wagner, Dept. of Zoology, 
Univ. of Texas, Austin) 

1-5. International College of Angiology, 
8th annual mtg., Madrid, Spain. (H. E. 
Shaftel, 50 Broadway, New York, N.Y. 
10004) 

2-4. Czechoslovak Soc. of Arts and 
Sciences in America, 3rd congr., New 
York, N.Y. (R. Sturm, Skidmore College, 
Saratoga Springs, N.Y. 12866) 

2-6. American Psychological Assoc., 
74th annual mtg., New York, N.Y. (A. H. 
Brayfield, 1200 17th St., NW, Washing- 
ton, D.C. 20036) 

2-6. Psychometric Soc., mtg., New 
York, N.Y. (W. G. Mollenkopf, Procter 
and Gamble Co., Box 599, Cincinnati, 
Ohio 45201) 

3-5. International Soc. for the History 
of Pharmacy, 40th conf., Heidelberg, Ger- 
many. (W. Luckenbach, Friederich-Ebert- 
Anlage 23a, Postfach 1109, 69 Heidelberg 
1 West Germany) 

3-7. Solid State Science, intern. conf., 
American Univ., Cairo, Egypt. (A. Bishay, 
Dept. of Physical Sciences, American 
Univ. in Cairo, 113 Kasr El Aini St., 
Cairo, UAR) 

4-9. American Phytopathological Soc., 
Caribbean Div., 6th annual mtg., Maracay, 
Venezuela. (G. Malaguti, Centro de In- 
vestigaciones Agronomicas Apartado Pos- 
tal 4690, Maracay) 

4-11. Sociology, 6th world congr., 
Evian, France. (G. G. Reader, Dept. of 
Medicine, Cornell Univ. Medical College, 
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Because they mean a lot to you, they mean a lot to us. That's 
why S/P maintains 16 distribution centers, offers more than 
30,000 items. For example-new S/P TekTool Kits for simple 
instrument adjustment. These routinely used tools, selected 
after consultation with S/P instrument service specialists, 
meet the need for on-the-spot maintenance and adjustments as 
described in instrument manuals. They can mean a lot in your 
laboratory. 

No. T5075X-S/P TekTool Kit. Set............. .$29.50 
Order today-satisfaction guaranteed 
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New Environmental 
Rooms & Incubators 
For cultures, biologicals, animal rearing, food sam- 
pling, etc., Tenney space age technology now 
produces a new line of environmental rooms and 
incubators. These new rooms and incubators give 
precise temperature control from -40? C to +600 C 
in one of four ranges. They range in size from 
2' x 3' x 5' to 12' x 18'x 7'. Write today for complete 
information. 

10SPrinfeld4i efy 
ENGCINEEING, INC. 

1090 Springfield Road * Union, New Jersey 07083 

RESEARCH MICROSCOPE 
AT LABORATORY 
INSTRUMENT PRICE 

The Model LN microscope has 
a pre-aligned 6V-15W illumi- 
nation system built into the 
base. The inclined binocular 
head is an integral part of the L 
arm assuring alignment at all 
times. A straight tube is pro- 
vided for observation or pho- 
tography and accepts cameras 
of different types. 

Standard optics are: Achro- a 
matic objectives 3X, 10X, 40X . . 
and 100X corrected for flatness II 
of field and high resolution. 
Paired Huyghenian compensated 
eyepieces 5X and 10X. 

Optical accessories available 
for phase contact, dark field _ 
illumination, polarization, fluo- 
rescent microscopy and photo $680.00 F.O.B. New York 

microscopy. 

Some territories available for sales representatives 

I 

86Write or catalog S-7 

8 JULY 1966 

~iIiatitaIiv~ 
fZi~iIf3FtY 

The quantitative peaks we refer to are those recorded by 
our ultraviolet flow stream monitors. ISCO's monochro- 
matic Model UA-2 and Model 222 are the only low cost 
UV monitors which conform rigorously to Beer's absorp- 
tion law. Other analyzers are sensitive to adjacent mercury 
vapor spectral lines but with ISCO analyzers precise 
quantitative results will be obtained if the flow stream 
absorbs any light at 254 mu, regardless of the wavelength 
of maximum absorption. 
The Model UA-2 has a built-in recorder which monitors 
true linear absorbance (not percent transmittance) at 
254 ml in two ranges; 0 to 0.5 and 0 to 2.5. An inter- 
changeable dual-beam optical unit operates at both 254 
and 280 mu. The Model UA-2 will also actuate an associ- 
ated fraction collector at the beginning and end of each 
UV-absorbance peak, depositing each UV-absorbing 
fraction in a separate collecting tube. 
Prices for a complete ISCO absorbance monitoring, 
narrow bandwidth analyzer start at $650.00. 

I SC INSTRUMENTATION 
SPECIALTIES COMPANY, INC. 
5624 SEWARD AVE. PHONE (402) 434-8265 

LINCOLN, NEBRASKA 68507, U.S.A. CABLE ADDRESS: ISCOLAB LINCOLN 
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S&S MICRO-FILTER APPARATUS 
for vacuum filtration 
of small volumes and 
collection of cells, etc. 
on small surface areas 

This new apparatus is also recommended 
for the new, faster and more quantitative 
method for detection of RNA-DNA com- 
plexes using S&S Membrane Filter Type 
B-6 (formerly designated as TypeA-Coarse). 
The entire unit is precision made, and 
designed for convenience and speed in 
use. A complete seal is quickly obtained 
by a simple turn of the threaded glass 
funnel and a special Halon plastic base 
connector. The filter unit itself is made of 
Teflon, with a built-in fritted glass disc. 

Distinct Advantages of the S&S Design 
The new S&S Micro-Filter Apparatus is 
easier to disassemble, change filters and 
reassemble than other designs. No hooks, 
springs or clamps are used. Funnel and 
stem are replaceable. The entire unit is 
sturdy, durable,and of neat, modern design. 
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Ne'd like to send you an 
Ilustrated data sheet on the 
lew S&S Micro-Filter Apparatus, 
:omplete with all specifications. 
ust mail the coupon below. 
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pp. Illus. Paper, $3.50. The Common- 
wealth and International Library. 

Dynamic Programming and Modern 
Control Theory. Richard Bellman and 
Robert Kalaba. Academic Press, New 
York, 1966. 126 pp. Illus. Paper, $2.95; 
cloth, $5.50. 

Electronics Reliability-Calculation and 
Design. Geoffrey W. A. Dummer and 
Norman B. Griffin. Pergamon, New York, 
1966. 248 pp. Illus. Paper, $4.50. The 
Commonwealth and International Library. 

Essays in Geomorphology. G. H. Dury, 
Ed. Elsevier, New York, 1966. 416 pp. 
Illus. $14. Nine papers: "Pleistocene 
shorelines" by N. Stephens and F. M. 
Synge; "Slope failure and morphogenetic 
regions" by R. Common; "Landforms of 
the western Macdonnell Ranges" by J. A. 
Mabbutt; "The landforms of low lati- 
tudes" by J. C. Pugh; "Stratigraphical 
geomorphology: A review of some East 
African landforms" by W. W. Bishop; 
"The weathering of limestones, with par- 
ticular reference to the carboniferous 
limestones of Northern England" by M. 
M. Sweeting; "The concept of grade" by 
G. H. Dury; "Morphometry from maps" 
by John I. Clarke; and "The application 
of statistical methods to geomorphology" 
by Richard J. Chorley. 

FORTRAN II and IV for Engineers and 
Scientists. Hellmut Golde. Macmillan, New 
York, 1966. 240 pp. Illus. Paper, $4.50. 

Foundations of Algebra and Analysis: 
An Elementary Approach. Anthony R. 
Lovaglia and Gerald C. Preston. Harper 
and Row, New York, 1966. 516 pp. Illus. 
$8.95. 

Fundamentals of Geology. John J. W. 
Rogers and John A. S. Adams. Harper 
and Row, New York, 1966. 446 pp. Illus. 
$9.75. Harper's Geoscience Series, edited 
by Carey Croneis. 

General College Chemistry. Charles W. 
Keenan and Jesse H. Wood. Harper and 
Row, New York, ed. 3, 1966. 826 pp. 
Illus. 

Handbook of Physical Constants. Syd- 
ney P. Clark, Jr., Ed. Geological Soc. of 
America, New York, ed. 2, 1966. 595 pp. 
Illus. $8.75. The twenty-nine chapters 
were contributed by thirty authors. 

Hydrogeology. Stanley N. Davis and 
Roger J. M. DeWiest. Wiley, New York, 
1966. 475 pp. Illus. $12.50. 

Integral, Measure and Derivative: A 
Unified, Approach. G. E. Shilov and B. L. 
Gurevich. Translated from the Russian 
by Richard A. Silverman. Prentice-Hall, 
Englewood Cliffs, N.J., 1966. 247 pp. Illus. 
$11.35. 

An Introduction to Electron Paramag- 
netic Resonance. Malcolm Bersohn and 
James C. Baird. Benjamin, New York, 
1966. 286 pp. Illus. $13.75. Frontiers in 
Chemistry, edited by Ronald Breslow and 
Martin Karplus. 
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Introduction to Soil Behavior. Raymond 
N. Yong and Benno P. Warkentin. Mac- 
millan, New York, 1966. 463 pp. Illus. 
$12.95. Macmillan Series in Civil Engi- 
neering, edited by Gene Nordby. 

Introduction to Topological Groups. 
Taqdir Husain. Saunders, Philadelphia, 
1966. 230 pp. Illus. $7.50. 

Introductory Calculus: With Algebra 
and Trigonometry. Stoughton Bell, J. R. 
Blum, J. Vernon Lewis, and udah Rosen- 
blatt. Holden-Day, San Francisco, 1966. 
335 pp. Illus. $8.50. 

The Investigation of Organic Reactions. 
Ross Stewart. Prentice-Hall, Englewood 
Cliffs, N.J., 1966. 139 pp. Illus. Paper, 
$2.50; cloth, $4.50. Prentice-Hall Founda- 
tions of Modern O,fganic Chemistry Series, 
edited by Kenneth L. Rinehart, Jr. 

Laboratory Studies in Geology. John P. 
Miller and Robert Scholten. Freeman, 
San Francisco, ed. 2, 1966. 202 pp. 
Illus. Map. Paper, $3.75. A Series of 
Books in Geology, edited by James Gil- 
luly and A. O. Woodford. 

Laminated Plastics. D. J. Duffin. Chap- 
man and Hall, London; Reinhold, New 
York, ed. 2, 1966. 259 pp. Illus. $12. 
Reinhold Plastics Applications Series, edit- 
ed by Herbert R. Simonds. 

Lectures on Choquet's Theorem. Rob- 
ert R. Phelps. Van Nostrand, Princeton, 
N.J., 1966. 136 pp. Illus. Paper, $2.50. 
Van Nostrand Mathematical Studies, edit- 
ed by Paul R. Halmos and Frederick W. 
Gehring. 

Liquid Mixing and Processing in Stirred 
Tanks. F. A. Holland and F. S. Chapman. 
Reinhold, New York, 1966. 325 pp. Illus. 
$15. 

La Lune l'a ere spatiale. Jean Coulomb, 
Ed. Presses Universitaires de France, Paris, 
1966. 197 pp. Illus. Paper. 

Methoden der Organischen Chemie 
(Houben-Weyl). vol. 6, pt. 4, Sauerstoff- 
ierbindungen I. G. Baumeyer, G. Dittus, 
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E. Muller, J. Sand, H. D. Spanagel, and 
B. Zeeh. Thieme, Stuttgart, 1966. 835 
pp. Illus. DM. 220. 

Les Minerais Uraniferes Franqais. vol. 
3. Marcel Roubault, Ed. Institut national 
des Sciences et Techniques nucleaires, Sa- 
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Elsevier, New York, 1966. 372 pp. Illus. 
$18. Methods in Geochemistry and Geo- 
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your complex, 
small, noisy, difficult signals. 

We'll give you traces that show them for what they really are. 
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Determine exact phase of servo Precisely record changes as small 
error with respect to reference as .001% in DC-100 Hz signals by 
signal of 60 Hz to 5 kHz while using calibrated zero suppres- 
maximizing rejection of quadra- sion. 
ture component. 

Determine exact phase of servo Precisely record changes as small 
error with respect to reference as .001% in DC-100 Hz signals by 
signal of 60 Hz to 5 kHz while using calibrated zero suppres- 
maximizing rejection of quadra- sion. 
ture component. 

See critical variations as small 
as 10 uV rms from strain gages, 
other AC-excited transducers. 

See critical variations as small 
as 10 uV rms from strain gages, 
other AC-excited transducers. 

When you need the greatest possible 
degree of signal-conditioning precision 
and operational control, Sanborn 7700 
Series oscillographs with solid-state 
"8800" plug-ins will give you chart re- 
cordings of maximum resolution and 
intelligibility. 
Seven highly versatile signal condi- 
tioners offer unique performance capa- 
bilities: three DC types with a 1 uV- 
250 V dynamic range, floating differen- 
tial input and calibrated zero suppres- 
sion . . . an AC-DC Converter with 
calibrated zero suppression and scale 
expansion permitting resolution better 
than 0.1%, 10 ms response and isolated, 
1 meg. input... a phase-sensitive de- 
modulator with calibrated reference 
phase shift, 90? calibrated dial with 
four quadrant selections, and a fre- 
quency range of 60 Hz to 5 kHz ... a 
carrier preamplifier with 2400 Hz in- 
ternal transducer excitation supply, 
calibrated zero suppression, cal. factor 
control and conversion gain of 10,000 
... and a general-purpose DC preamp 
particularly useful for 100 mm wide 
chart recording. 
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Resolve 50 Hz - 100 kHz ampli- 
tude information to 0.02% of full 
scale signals from 1 volt to 500 
volts. 
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Use any of these "8800" plug-ins in 
the 7700 thermal writing oscillograph 
matched to your packaging and chan- 
nel requirements -4-, 6- and 8-channel 
7704A, 7706A and 7708A console types 
...2-channel 7702A system in rack- 
mount or mobile cart versions ... sin- 
gle-channel 7701A wide chart (100 mm) 
portable system. Every one of these 
thermal writers will give you perma- 
nent, rectangular-coordinate recordings 
whose resolution and accuracy make 
all your measurements more useful. 
For a new brochure describing the ad- 

vantages and wide choice 
of Sanborn thermal writing 
oscillographs, write 
Hewlett-Packard Company, 
Sanborn Division, 175 Wy- 
man Street, Waltham, 
Mass. 02154. 
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oscillographs, write 
Hewlett-Packard Company, 
Sanborn Division, 175 Wy- 
man Street, Waltham, 
Mass. 02154. 
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BUILDING SPACE INSTRUMENTS? 
AS&E offers you a complete service 
in transforming your breadboards 
and ideas for scientific instrumenta- 
tion into flight qualified hardware. 
We will design, construct, test and 
integrate your instrument using our 
facilities under the direction of a 
senior scientist knowledgeable in 

. 

your scientific objectives. Thus, you 
are assured of finished hardware 
that will perform the experiment you 
want and meet the most stringent 
government quality requirements. 
We have extensive experience in de- 
signing and building instruments for 
sounding rockets and satellites in 
the fields of particle and photon 
physics, geophysics and weapons 
effects. For further information write 
or call: .n 
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Modern Trigonometry. Kaj L. Nielsen. 
Barnes and Noble, New York, 1966. 287 
pp. Illus. Paper, $1.75. College Outline 
Series. 

The New Math Made Simple. Albert F. 
Kempf. Doubleday, Garden City, N.Y., 
1966. 159 pp. Illus. Paper, $1.45. 

Number Theory. Z. I. Borevich and 
I. R. Shafarevich. Translated from the 
Russian edition (Moscow, 1964) by New- 
comb Greenleaf. Academic Press, New 
York, 1966. 447 pp. Illus. $7.50. 

Optimal Adaptive Control Systems. 
David Sworder. Academic Press, New 
York, 1966. 199 pp. Illus. $8.50. Mathe- 
matics in Science and Engineering, vol. 
25, edited by Richard Bellman. 

Organic Chemistry. Henry Rakoff and 
Norman C. Rose. Macmillan, New York, 
1966. 893 pp. Illus. $11.95. 

Organic Chemistry. L. Oliver Smith, 
Jr., and Stanley J. Cristol. Reinhold, New 
York, 1966. 982 pp. Illus. $12.50. 

The Origin and Evolution of the Uni- 
verse. Evry Schatzman. Translated from 
the French edition (1957) by Bernard 
Pagel and Annabel Pagel. Basic Books, 
New York, 1965. 288 pp. Illus. $8.50. 

Oxidation in Organic Chemistry. pt. A. 
Kenneth B. Wiberg, Ed. Academic Press, 
New York, 1965. 455 pp. Illus. $14. Or- 
ganic Chemistry: A Series of Monographs, 
vol. 5, edited by Alfred T. Blomquist. Six 
papers: "Oxidation by permanganate" by 
Ross Stewart; "Oxidation by chromic acid 
and chromyl compounds" by Kenneth B. 
Wiberg; "Oxidation by vanadium (V), Co- 
balt (III), and Manganese (III)" by W. A. 
Waters and J. S. Littler; "Ceric ion oxida- 
tion of organic compounds" by William 
H. Richardson; "Oxidations with lead 
tetraacetate" by Rudolf Criegee; and "Gly- 
col cleavage and related reactions" by 
C. A. Bunton. 

Photo-Elastic Analysis. A. W. Hendry. 
Pergamon, New York, 1966. 163 pp. Illus. 
Paper, $3.50. The Commonwealth and In- 
ternational Library. 

Physics of High Temperature Plasmas: 
An Introduction. George Schmidt. Aca- 
demic Press, New York, 1966. 350 pp. 
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Polyamide Resins. Don E. Floyd. Chap- 
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Principles of Magnesium Technology. 
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dishes, capsules and plates for laboratory 
evaporation. These pieces have been created 
to match the exacting requirements of work- 
ing chemists who require especially high 
quality, uniformity and reliability. Standard 
items include flat bottomed dishes, such as 
the #160 capsules, #182 casseroles, #431 
and #470 dishes. A wide variety of shallow, 
curved bottom dishes are also available. 
These include the #430 regular evaporation 
dishes, #170 capsules, #180, #181, #190 
casseroles, and the #440 and #450 dishes. 
For dry organic precipitates by evaporation 
and absorption, the #760 porous plate is 
offered. A complete selection of Coors lab- 
oratory evaporation equipment is immediate- 
ly available through your laboratory dealer. 

INSIST THAT YOUR LABORATORY PORCELAIN 
WARE CARRY THIS MARK OF DEPENDABILITY 

COORS 

U.S.A. 
COORS PORCELAIN COMPANY, GOLDEN, COLORADO 
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New York, 1966. 90 pp. Illus. Paper, $4. 
Qualitative Analysis and Chemical Equi- 

librium. T. R. Hogness, Warren C. John- 
son, and Alfred R. Armstrong. Holt, Rine- 
hart, and Winston, New York, ed. 5, 1966. 
602 pp. Illus. $9.50. 

Quantum Theory of Angular Momen- 
tum. L. C. Biedenharn and H. van Dam. 
Academic Press, New York, 1965. 342 pp. 
Illus. Paper, $4.95; cloth, $8.50. Nine- 
teen original and reprinted papers con- 
tributed by W. Pauli, E. P. Wigner, 
P. Gtittinger, G. Racah, L. C. Bieden- 
harn, J. M. Blatt, M. E. Rose, J. P. 
Elliott, J. Schwinger, H. A. Jahn, J. Hope, 
A. Arima, H. Horie, Y. Tanabe, T. Regge, 
and V. Bargmann. 

River Engineering and Water Conserva- 
tion Works. Roland Berkeley Thorn, Ed. 
Butterworth, Washington, D.C., 1966. 534 
pp. Illus. $27. The twenty-eight chapters 
were contributed by twenty-four authors. 

The Safe Transport of Radioactive Ma- 
terials. R. Gibson, Ed. Pergamon, New 
York, 1966. 302 pp. Illus. $12.50. Nine- 
teen papers. 

Semiconductors and Semimetals. vol. 2, 
Physics of III-V Compounds. R. K. Wil- 
lardson and Albert C. Beer, Eds. Aca- 
demic Press, New York, 1966. 446 pp. 
Illus. $18. Fourteen papers contributed 
by F. G. Allen, E. Antoncik, J. R. Drab- 
ble, M. Gershenzon, G. Giesecke, G. W. 
Gobeli, Bernard Goldstein, M. G. Hol- 
land, A. U. Mac Rae, Robert Lee Mieher, 
T. S. Moss, S. I. Novikova, P. S. Pershan, 
U. Piesbergen, Frank Stern, and J. Tauc. 

Semiconductors and Their Circuits. vol. 
1, Selected Semiconductor Theory. N. F. 
Moody. English Universities Press, Lon- 
don, 1966. 375 pp. Illus. 

Sequential-Circuit Synthesis: State As- 
signment Aspects. Donald R. Haring. 
M.I.T. Press, Cambridge, Mass., 1966. 
364 pp. Illus. $12. 

Silicate Science. vol. 5, Ceramics and 
Hydraulic Binders. Wilhelm Eitel. Aca- 
demic Press, New York, 1966. 632 pp. 
Illus. $24. 

Solid State Chemistry. R. L. Myuller 
and faculty of the Leningrad State Uni- 
versity. Z. U. Borisova, Ed. Translated 
from the Russian edition (Leningrad, 
1965). Consultants Bureau, New York, 
1966. 268 pp. Illus. Paper, $25. 

Special Relativity. W. Rindler. Oliver 
and Boyd, London; Interscience (Wiley), 
New York, ed. 2, 1966. 208 pp. Illus. 
$2.95. University Mathematical Texts Se- 
ries, edited by A. C. Aitken and D. E. 
Rutherford. 

The Statistical Analysis of Series of 
Events. D. R. Cox and P. A. W. Lewis. 
Methuen, London; Wiley, New York, 
1966. 293 pp. Illus. $7.75. Methuen's 
Monographs on Applied Probability and 
Statistics, edited by M. S. Bartlett. 

The Structure of Number Systems. 
Francis D. Parker. Prentice-Hall, Engle- 
wood Cliffs, N.J., 1966. 151 pp. Illus. 
$3.95. Teachers' Mathematics Reference 
Series, edited by Bruce E. Meserve. 
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Integrator 
The Summatic Integrator is a 
new tool to automatically com- 
pute and present on printed tape, 
in digital form, peak areas which 
are a function of mass, concen- 
tration or structure. 
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Integrator 
The Summatic Integrator is a 
new tool to automatically com- 
pute and present on printed tape, 
in digital form, peak areas which 
are a function of mass, concen- 
tration or structure. 

The Summatic Integrator incorpo- 
rates small peak accuracy, wide 
dynamic range and low cost. These 
three desirable requirements have 
not been available in competitively 
priced integrators until now. Nesterl 
Faust's Summatic assures you of 
the following: 

I Automatic count of each peak at 
a rate which gives approximately 
the same high statistical relia- 
bility-regardless of peak height 
up to a maximum signal of one 
volt. 

11 Proven and reliable voltage to 
frequency conversion technique 
to convert the input signal to a 
number of pulses that is pro- 
portional to the area. This tech- 
nique in conjunction with a novel 
Auto-Ranging* device gives 
good statistics on small peaks 
(?+3% on 100luv peaks of 3 
seconds duration) and a dynam- 
ic range of 0 to 1 volt DC auto- 
matically. Precision on larger 
peaks is about +0.7% for 20 
mv peaks 10 seconds long. 

1II Low cost since the Summatic's 
Auto-Ranger allows the use of a 
narrow range 0 to 1 mv stabilized 
amplifier, a narrow range Oto 100 
cps voltage to frequency con- 
verter, and a fast mechanical 
counter-printer that does not re- 
quire provision for memory. The 
Auto-Ranging circuit attenuates 
the input signal by a factor of ten 
at 3 decades of signal amplitude 
(1,10 and 100 mv) and directs the 
output from the converter to the 
next higher counting wheel in the 
counter-printer. 

A recorder output with attenuator 
is supplied. It operates through the 
Auto-Ranger so that the pen of a 1 
mv recorder will remain on scale 
with signals into the Summatic up 
to 1 volt DC. 

Electronic construction is all solid 
state for long life and reliability. The 
cost of the Summatic Integrator is 
under $2500. Write for full technical 
literature. Nester/Faust Instru. 
ments Products Division, 2401 
Ogletown Rd., Newark, Delaware. 
*Patents pending. 
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$5,000 
Mathatron digital computer 

uses a new 
computer language... 

... algebra 

Tap in the problem, digit by digit, sign by sign, with decimal 
points and parentheses and power of 10 exponents, just as if 

you were writing it out. The Mathatron prints the problem 
on paper tape, then prints out the answer. As simple as that. 

Four or eight independent storage registers, 24 or 48 
step ferrite core memory, 100 column number capacity, 

8 to 9 significant digit accuracy, automatic decimal placement, 
electronic speeds, optional pre-wired programs, all solid 

state logic and circuitry. It won't solve everything, of course. 

If you already have a large data processor, consider this: 
80% of the Mathatron owners have big computers, too. 

But they can't stand the time lag, or the hourly cost, 
or the gaff. The Mathatron is twice the size of a typewriter 

and is accessible, immediately, to the whole department. 
Write for further information. 

MATHATRONICS, INC. 
257 Crescent St., Waltham, Mass. 02154 (617) 894-0835 
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endorf, and B. Pellmont; pt. 2B, 6,7 Ben- 
zomorphans, Nathan B. Eddy and Ever- 
ette L. May, Pergamon, New York, 1966. 
198 pp. Illus. $12. International Series of 
Monographs in Organic Chemistry, vol. 8, 
edited by D. H. R. Barton and W. von 
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