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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 108 electrons per electron in pulse count- 
ing-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-I 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. 
4000 C in vacuum), lightweight (21/2 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-I 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 1 1/2" high) for mounting in close proximity 
to the MM-1. 

HV-2 High Voltage Power Supply 
A small package (a mere 4" long by 31/4" 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-i and 
HV-2 units. Current measurements may be made using the 
MM-1 and the HV-2 combination. 

A final measuring 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 
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Heath Malmstadt-Enke EUW-402M Heath Malmstadt-Enke EUW-301M 
Polarography Laboratory ... a corn- pH Recorder & Recording Electrom- 
plete lab for controlled potential eter provides better than 0.5% ac- 
polarography, amperometric titra- curacy for pH measurement, moni- 
tions, controlled potential electroly- tor, & control, for manual & auto- 
sis, controlled current electrolysis, matic titrations, and for pK & pNa 
chronopotentiometry, oxygen analy- determination with specific glass 
sis, and more. electrodes. 21 chart speeds. 

Factory -assembled & tested for just Factory assembled & tested for just 
$695.00 ~~~~~~$369.00 

*eIncludes all apparatus (electrodes, capillary tubing, control valves, elec- e A pH meter and pH recorder with 10", linear scale *Five pH ranges: 
tronic instrumentation, multi-speed recorder readout, chart paper, pen, and 14, 10, 5, 2, and 1 e Better than 0.5% accuracy - 0.005 pH on the 1 pH 
connecting cables) for 3-electrode controlled potential polarography e Suit- range e Control for temperature compensation with provision for auto- 
able for exact qualitative and accurate quantitative analysis In aqueous and matic temperature compensation by thermistor probe e Accepts all common 
high-resistance organic media e Capable of analysis of ion concentrations glass, calomel, and combination electrodes * Switch selection for 5 elec- 
as -low as 10-7 molar e Easy to set up and operate e Spring-loaded cell trometer ranges: ? 50, 100, 200, 500, 1000, and 1400 millivolts e 21 ac- 
holder for quick change of test solutions e Provided with complete, de- curate recording speeds from 12"1 per minute to 1/2", per hour * Factory. tailed instruction manuals assembled, tested, and complete with manual 
The Heath Malmstadt-Enke EUW-402M Polarography Labora- The Heath Malmstadt-Enke EUW-301M Multi-Speed pH Re- 
tory . . . (developed by Dr. Christie Enke of Michigan State corder and Recording Electrometer Fulfills Many Roles . . . it 
University) consists of a highly versatile Dropping Mercury can be used as a general purpose laboratory pH meter with ac- 
Electrode Apparatus (Heath EUA-19-6); a combination of a curacy as high as 0.005 pH -- - it can be used as a Multi-Speed 
Polarography Module (Heath EUA-19-2) and Operational Am- Recording pH Meter for titrating, monitoring chemical reactions, 
plifier System (Heath EUW-19B), which produces the precision 

contolle elctroe vltags ad acurat curentreaout;and or for controlling laboratory apparatus . . . and it can be used 
a Multi-Speed Servo Chart Recorder (Heath EUW-20M), which ascaahighly accrat mupyn easoutrigor lbrecordin electromenter 
provides accurate display of the readout signals over a wide picoammpetaner for suplingh radout from lbrTorye insbiltru ens 
range of time bases. The electronic control instrumentation wiusthe wimpedances as hiharts 10,00 m nbegohms. Thesetcaabilties' produces a sweep potential in six 1 % calibrated sweep rates plstewdragofcrtpesenbehiisru nto 
from 0.05 to 2 volts/mmn. and enables d.m~e. currents from os5 perform- data readout from a myriad of chemical processes . . . 
to 1000 microamperes full scale to be accurately measured. The acid-base titration curves, reaction-rate curves, oxidation-reduc- 
Heath EUW-402M Polarography Laboratory includes many tion titration curves, stability curves, Karl Fischer titrations, and 
additional features not found in the most -expensive polaro- precipitation and complexation titratio'ns to name a few. Write 
graphic systems. to Heath for a more complete description of this instrument. 

EUA-19-6, Dropping Mercury Electrode.- .$149.00 IE?UW-301M, Multi-Speed pH Recorder-..$369.00 
EUA-19-2, Polarography Module-......$185.00 " 

EUW-19B3, Operational Amplifier System. - -.$135.00 EUA-20-16, Thermistor Temperature Probe.... $18.00 
EUW-20M, Multi-Speed Servo Chart ~~EUA-20-12, pH Test Unit (for alignment and check- Recorder $289.00 ~~~~~~~~~~~~~~out of pH meters)-.............$25.00 EUW-402M, Complete Laboratory (all of the 
above instruments)-$695.C3 ~~~~~~~Send to Heath for FREE brochures -describing the 

Send to Heath for FREE brochures-describing the .. ..~. .... pH Recorder/Electrometer and accessory items. 
EUW-402M Polarography Laboratory. 



(iQC Fast Response-50 jis 

(i) Low Distortion-<02500 

(Q) Isolation-100 db 

? Precise Regulation-?0.050o 

?W I de Frequency Range-+3 c/s 

S _1E~E 

-E** 
....aaa........... 

~- 
-". . ...... . .. ..... 

Sorensen High Precision 
AC Line Regulators 

The Sorensen FR Series AC Line Regulators provide pure Vac for FRIOlO and FR1030. Temperature Range O-55o C. 
power for critical circuitry; applications include powering of Check the rest of our specifications in the chart below and 
pulse-type circuits for analog and digital computers where you'll find that spec for spec, dollar for dollar, the Sorensen 
false triggering is not permissible, powering of medical in- FR Series is your best value in precision line regulators. For 
Strumentation, ansd control of line voltage for spectrographic additional details on the FR Series, or for data on other 
equipment. Output power is 0 - 1 kVA * Power factor is 0.7 standard/custom AC line regulators, DC power supplies, 
lagging to 0.7 leading * Three switchable input ranges are high voltage supplies or frequency changers, call your local 
provided for each model-95-115, 105-125 and 115-135 Sorensen representative, or write: Raytheon Company, 
Vac for FR1000 and FR1020; 190-230, 210-250 and 230-270 Sorensen Operation, Richards Ave., Norwalk, Conn. 06856. 

en ELECTRICAL SPECIFICATIONS 

| ~~~~~Output Rtegulation Distortion Response Input Isolation 
I Modlel Voltage Line & Load w/1O%6 Input Time Frequency In/Out Price 
| ~~ ~ ~~Vac Combined1 Harmonics cu /s db 

| FR1000 115 ? 0.05%1 < 0.25%1 50 57-63 100 $1425 | 

| FRi 010 230 ? 0.050/ < 0.25%/ 50 47-53 100 $1650 | 

| FR1020 115 ? 0.05%/ < 1.0% 50 380-420 100 $1525 

| FRi 030 230 ? 0 5%/ < 0.25%/ 50 57-63 100 $1650 l 



New T8/50 Accelerators offer both tandem and single-stage operation in neutron and charged particle work. 

HVEC Van de Graaff systems 
for many kinds of research: 

Ths one offers 
previously unattainable currents 

at proton energies up to 

8eMeV wttandem precision. 

High Voltage Engineering Corporation, protons at 8 MeV in the tandem opera- The T8/50 is compatible with present 
recognized leader in the design 'and tion with a design aim of 200 AA; and in and planned developments from HVEC, 
development of particle accelerators, single-stage operation, a guaranteed such as improved power supplies, strip- 
now offers a new, high-precision sys- performance rating of 600 AA of protons ping techniques, and sources. 
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Measure Check ... Calibrate ... Test.,, 
wl'th L&NIs 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: 
Process Measurements: Ford ifferential 

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.,19144. 

LEEDSde c NORTHRUP 
Philadelphia 44 * Pioneers in Precision 



Recent AAAS Symposium Volumes 
#82. Civil Defense 

1966. 154 pages, paper. Editor: Henry Eyring. Scientists 
report their findings on problems related to modern 
warfare and passive civil defense systems. 

Price: $4.00. AAAS Member's Cash Price: $3.50. 

#81. Environmental Variables in Oral Disease 
1966. 328 pages. Editors: S. J. Kreshover, F. J. Mc- 
Clure. Contents: Geographical and clinical considera- 
tions; the oral environment-nutrition and dental caries; 
experimental considerations in oral soft lesions; pre- 
natally occurring influences. 

Price: $8.75. AAAS Member's Cash Price: $7.75. 

#80. Air Conservation 
1965. 348 pages. "The result of a 2-year study by the 
AAAS Air Conservation Commission, all aspects-socio- 
logical, technical, political and biological-of air pollu- 
tion are considered concisely." (Chemical Processing 
for Operating Management, May 1966) 

Price: $8.00. AAAS Member's Cash Price: $7.00. 

#79. Science in Japan 
1965. 496 pages. Editor: Arthur H. Livermore. A broad 
and detailed review of recent scientific and technological 
developments in Japan. 

Price: $13.00. AAAS Member's Cash Price: $11.00. 

#78. Man, Culture, and Animals 
1965. 304 pages. Editors: Anthony Leeds and Andrew 
P. Vayda. "This volume contains articles pertaining to 
the relationship between man and animals in different 
parts of the world, covering the influence of domesti- 
cated and non-domesticated animals on a variety of 
cultures." (Biological Abstracts, 1 February 1966) 

Price: $8.00. AAAS Member's Cash Pi-ice: $7.00. 

#77. Food Quality 
1965. 306 pages. Editors: George W. Irving, Jr., and 
Sam R. Hoover. "It is an excellent, well-edited review 
of the agronomical production and processing problems 
of the basic commodities, fruits and vegetables, cereals, 
dairy products, poultry and eggs, and meat products." 
(Cereal Science Today, November 1965) 

Price: $8.50. AAAS Member's Cash Price: $7.50. 

#76. Agricultural Sciences for the Developing Nations 
1964. 230 pages. Editor: Albert H. Moseman. "The 
book . . . is especially useful because of the author's 
combined experience with the situations and problems 
of agriculture in the less developed countries. . . . This 
book will be a valuable reference for many years." 
(BioScience, March 1966) 

Price: $6.75. AAAS Member's Cash Price: $6.00. 

#75. Mechanisms of Hard Tissue Destruction 
1963. 776 pages, 430 illustrations. Editor: R. F. 
Sognnaes. "Scientists in the fields of dentistry, medicine, 
and zoology presented a multidisciplinary symposium 
in 1962, dealing with varied but cognate topics such 
as coral reefs, dental caries, deer antlers, osteoclastic 
diseases, bone metabolism, chelation. It is a refreshingly 
well-planned, well-edited, and interesting symposium." 
(Journal of the American Medical Association, July 
1964) 

Price: $13.00. AAAS Member's Cash Price: $11.00. 

#74. Aridity and Man 
1963; 2nd printing, 1965. 604 pages, 98 illustrations. 
Editors: Carle Hodge and Peter C. Duisberg. "Best col- 
lection of background material . . . well balanced and 
highly readable . . . probably the broadest and most 
nearly complete treatment of arid lands yet published." 
(Journal of Forestry, May 1964) 

Price: $12.00. AAAS Member's Cash Price: $10.00. 

# 72. Spermatozoan Motility 
1962. 322 pages, 113 illustrations. Editor: David W. 
Bishop. "This book is an excellent assemblage of recent 
findings and reports of new data relative to the perplex- 
ing problem of sperm motility and includes the opinions 
and ideas of cytologists, biophysicists, biochemists and 
physiologists." (Journal of Animal Sciences, March 1963) 

Pr-ice: $7.50. AAAS Member's Cash Price: $6.50. 

#71. Great Lakes Basin 
1962. 320 pages, 92 illustrations. Editor: Howard J. 
Pincus. "It is difficult to do justice to all the topics 
covered in a book as rich as this one in content, inter- 
pretation, and discussion. . .. . Highly recommended to 
scientist and layman alike." (Transactions, Amer. Geo- 
physical Union, December 1963) 

Price: $7.50. AAAS Member's Cash Price: $6.50. 

#70. Fundamentals of Keratinization 
1962. 202 pages, 136 illustrations. Editors: E. 0. 
Butcher and R. F. Sognnaes. "This book . . . makes fas- 
cinating reading for all clinicians and research workers 
interested in keratinising tissues" (British Dental Jour- 
nal, 15 January 1963) 

Price: $6.50. AAAS Member's Cash Price: $5.75. 

#67. Oceanography 
1961; 4th printing, 1966. 665 pages, 146 illustrations. 
Editor: Mary Sears. "Oceanography is a milestone in 
oceanographic advance, a worthy publication to come 
out of the first international congress of its kind." 
(Geographical Review, Vol. 52, No. 3) 

Price: $14.75. AAAS Member's Cash Price: $12.50. 

British Agents: Bailey Bros. & Swinfen, Ltd., Warner House 48 Upper Thames Street, London, E.C.4 
Clip out this Form. Fill in and Mail Today 

Circle Volumes American Association for the Advancement of Science 
You Wish To 1515 Massachusetts Avenue, NW 
Order . . 82 Washington, D.C. 20005 

81 80 79 Please send the symposium volumes circled on this form, tow- 

78 77 76 I 
Name... I 

1 7 5 74 721 ....................................... 
71 70 7 Address ....................................... 
71 70 67 

City .State .Zip Code . 

Note: Special prices are allowed only to AAAS members for orders submitted directly to AAAS with payment. 
Individual membership at $8.50, per year includes a subscription to SCIENCE. 
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WOULD YOU BELIEVE...~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...... . 

08000, handles all currently used media-paper, starch Safety is built in-you can't get a shock. A new rack 
block, agar gel, thin-layer plates, and cellulose acetate adapter and cover make possible the use of up to ten 
strips. A proven performer in research laboratories, the 1" x 6" cellulose acetate strips for hemoglobin, protein. 
Warner-Oh ilcott E lectrophoresis system has now been and LDH isoenzyme fractionations. 
adapted for such routine separations as proteins, hemo- The other half of the Warner-Oh ilcott Electrophoresis 
globins, isoenzyme fractionations, and immuno-electro- system, the Model 01910 power supply, delivers up to 
phoresis. No other electrophoresis system is as versatile. 600 volts regulated to less than 10/ change in output 
No other system is as economical if you use more than within line voltage variations of 10%/. For accurate con- 
one medium. trol of test conditions a dual-purpose meter allows moni- 
Key to versatile operation of this system lies in the toring of both voltage and current. 
Model 08000 migration chamber which is large enough Please send for details on equipment (plate sizes, etc.) 
to accommodate all presently-used media, yet also and specific separation methods for various media. 
designed for convenient use of cellulose acetate for Write to: 
routine separations. Warner-Chilcott Laboratories Instruments Division, 
Continuous cooling of the media by means of a water 200 South Garrard Blvd., Richmond, California, 94804. 

WARNER-CHILCOTT LABORATORI ES INSTRUMENTS DIVISION 
Richmond, California / Morris Plains, New Jersey available from your authorized Warner-Chilcott instruments distributor 

17 FEBRUARY 1967 745 
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A produced by a conventional spectrophotometer 
B produced by the 

S5acz MPS-5O 

Multipurpose Recording 
Spectrophotometer 

The Shimadzu Model MPS-50 Multipurpose Recording 
Spectrophotometer provides distinct absorption bands 

of highly turbid, translucent, and opaque, as well as Shimadzu MPS-50 with 
transparent, materials, over a range of 190 to 2500mg. microspectrophotometric attachment 

An important feature is the double detection system, 
utilizing two large end-on photomultiplier tubes located FEATURES: 
in close proximity to the sample and reference cells. 

This configuration increases greatly the fraction of * Baseline compensation .over the entire range .(19OmM to 
light incident upon the photomultiplierpermitting the analy- 2500msby easily adjustable potentiometers 
sis of highly turbid media.* Makes possible the measurement of high absorbance 

An equally important feature is a microspectrophotometric values (A= 0 - 5) 

attachment (shown mounted on instrument) that utilizes * Records difference spectra on an expanded absorbance 
reflecting optics, and has its own separate detector and base- scale (A 0.2) 
line adjusting system. This accessory provides unique capa- 
bilities, e.g., it permits scanning a single red blood cell as * Accessories are available for microspectrophotometry, de- 
it is moved across a light beam of fixed wavelength, or record- rivative spectrophotometry, chromatogram scanning, 
ing the absorption of a portion of a cell as the wavelength is double-beam fluorometry, absolute turbidimetry, photo- 
varied. metric titration, flow dichromism, etc. 

AMINCO IS SOLE DISTRIBUTOR IN THE U.S. AND CANADA 
The Shimadzu Model MPS-50 Spectrophotometer is distributed exclusively in North America by the America~n Instrument Co., 
Inc. To arrange for a demonstration and or demonstration sample analysis contact the Analytical Instruments Applications 
Laboratory at Aminco. 

Write Amninco to receive literature describing the MPS-50 in full detail. 

4ialQ AMERICAN INSTRUMENT CO., INC. 
~~~~~8030 Georgia Avenue, Silver Spring, Maryland 20910 

746 SCIENCE, VOL. 155 



tI e 'i4 u u - ro o i D O IO X -50 :0:0::t';'05 ''a ;',:.t,.''ie0... 
So many people have told us that our Rex-4 16mm camera three or four extra magazines without breaking your back .(It' 
takes such great pictures, we hated to see them stop shoot- also lets you buy them without denting your wallet.) 
ing. Even if it was just to reload. Our electric grip makes "hand-held" filming easier on the 
That's why we decided to create the 400-foot Bolex. hands. 

We simply designed the Rex-s so that it accommodated our The 400-foot Bolex comes equipped with a sync-sound motor 
400-foot magazine. And we did it without upsetting a hair of and lightweight rechargeable power pack.You.can also build 
the precision and versatility of the traditional Bolex 16. it into the most complete system you can buy. With prime 

lenses from 10mm to isomm. Macrotelephotos. A full range 
In fact, we made 400-foot cameras more manageable. of zooms, including automatic zoom. And anything else.yo.u 
Our magazine is lighter and adds very little bulk or weight to can think of. (You can even use it as a 1oo-footer.) 
the camera. Think about it. With the 400-foot Bolex, you might even plan 
Our separate interchangeable take-up motor lets you carry to film your next spectacular non-stop. 

_ ~~~~~~~~~~~~~For free 16 page Industrial or Medical Bulletin and 16mm Bolex catalogue, 
1-- : _ ~~~~~~~~write Paillard Inc., 1900 Lower Rtoad, Linden, New Jersey 07036. 

_ ~~IL 
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PDP-10 ~~~~~~~~~~~~~~~is silthledr 

DIGITAL started time-sharing some time ago. With the PDP-6. 
Hardware and software. PDP-1O is our second step. 

The reason that's important is this: our first step is behind us. 
Two years' continuIous work on the software. Nearly two 
dozen installations using it. Improving it. Refining it. That's 
all done. 

When the PDP-10 hardware arrives in September (five ver- 
sions, five software packages, upwards compatib le, truly 
modular), it will be more than cabinets filled with electronics. 
It will bDe a working, problem-solving, 36-hit word, 1 gsec, 
expandable, scientifically oriented computing system with 
memory from 8 to 262 thousand words. 

Two of those versions will offer time-sharing. Second genera- 
tion time-sharing. Complete, general purpose, simultaneous 

multiusage, '"time-slicing", "'time-splicing"' time-sharing. 

Disc swapping. Batch processing. And in the hardware, 
365 powerful instructions. 16 general purpose registers. 
7 fully nested interrupt levels. 16 accumulators. 15 index 
registers. High speed multiplexer channels. 64 programmed 
operators. Modular mnemonics. Flexible I/0 bus structure. 
Programmed priority-interrupt system. All 16 Boolean opera- 
tions, each in four modes. 

PDP-10 is big. Powerful. In the several million dollar class 
just a few years-ago. But it's little, too. Little enough for a. 
scientist to put the system on-line with his experiment as his 
personal research tool. Little enough for a physics depart- 
ment with time-sharing needs. And little in price,too. Nearest 
competitor wants 50% more. Write. 

COMNPUTERS Mor)UJLLS 

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754. Telephone: (617) 897-8821 Cambridge, Mass. * New Haven - Washington, D. C. - Parsippany, 
NJ. -Rceter, N.Y. Philadlphia - Huntsville * Pittsburgh C Chicago * Denver -Ann Arbor - Houston * Los Angeles 'Palo Alto * Seattle . Carleton Place and Toronto, 
Ont. * Readino, England * Paris, France * Munich and Cologne, Germany * Sydney and West Perth, Australia . Modules distributed also through Allied Radio 



Think what you 
may want to measure tomorrow 

...before you buy a research recording system today 
Hewlett-Packard recording systems give you the great- 
est long-term value for your investment because of two 
important characteristics: (1) you have the choice of the 
specific combination of signal conditioning, tape and 
chart recording, and display instrumentation most suit- 
able for your present investigations ... and (2) entirely 
different or additional phenomena can be measured 
and analyzed in the future without "rebuilding" the 
system or obsoleting major elements of the system. 
Simplified operation and "custom" capabilities carry 
no penalty of limited applicability when you change to 
new input signal levels, want to perform different oper- 
ations on the data-or alter the type of readout or 
display. 

This freedom of instrumentation choice from HP 
means: 9 different series of transducers ... heat, photo- 

graphic and ultraviolet-writing oscillographs . . . 21 
plug-in signal conditioners specifically for medical and 
biophysical phenomena... scopes for one to 8 chan- 
nels, with 3" to 17" screens, and a variable-persistence 
"image retaining" model . . . FM and Direct Record! 
Reproduce magnetic tape systems with 7 or 14 chan- 
nels, bandwidths to 100 and 250 kHz. All are standard 
HP products, compatible with each other -manufac- 
tured, installed, warranted and serviced by a single 
source serving you locally through 47 field offices in 
the U.S. alone, more than 100 throughout the free 
world. Call your local HP medical field engineer for 
complete information and knowledgeable application 
assistance. Hewlett-Packard Company, Sanborn Divi- 
sion, Waltham, Mass. 02154. In Europe: 54 Route des 
Acacias, Geneva. 

HEWLETT h PACKARD 

16W 
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$3.00 
We say "only" because that's half the cost of any other 
reusable pipet. 
Figure it out. 
A COREX pipet, made in our exclusive chemical 
tempering process, lasts in your lab a full 6 times 
longer than any other pipet. 
Yet, the price of a CO REX pipet is only 3 times 
that of any other pipet. 
So you save half with this new standard. 

The new standards come from CO R NINGM| 
LABORATORY PRODUCTS 
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automatic pipete 

\Aong other tings 
idoesn' touch te 

' liui it piettes. 

(ow's tat again? 
When using the BIOPETTE automatic p ipette, 

v I 1 I ll ........................ .......~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... .... 

all of the measured aliquot is held in the 
disposable plastic tip. The liquid never has 
to enter the housing of the BIOPETTE itself. 
Hence, the BIOPETTE stays clean, can't 
contaminate anything else, and doesn't need 
washing. And to switch from one liquid to 
another: just put in a new disposable tip. Period. 

Fast? It takes approximately 2 seconds for both 
filling and discharging. Without sacrificing accuracy. 

Safe? Safety is inherent in the design. Liquid: does. 
not come in contact with operator. 

Reproducible delivery volume? Using the same instru- applications include, for example, forced feeding, artificial 
meant: ?1%. insemination blood dilutions and so forth. 

Easy to use? Yes. With virtually no training 'Requires Guarantee'? A real Ione, lasting ten years. If a problem 

no spca I tuh or1 tehiqe (Gody meicu. deeos(nieyeilimeitledoarpae 
Wegh les tha 2 oz wit tip metBOET uoai ietewiew ioro 

Ecnmcl If tim is moey yes Tw was gral o.O el ho or wyadltyuke h 
redce tim fo pietig toal elmnae tim reurd rpaeet 
fo h ahn iul. (Spcil bns:norkeor FrfthrInomtnadprcs ples wrte La 
cotmiae gls piete. Cae In. 12 Joh St HaknakNwJrsy062 

~~~~~~~~~~~~~lancaus Inc. ** 
BiOP~~lTE is a trademark of Becton, Dickinson and company.... . A_ SUSDIR OF BETN DIKISNNDCMPN 



.4. 

IRIBOLIUM CONFUSED (FLOUR BEETLE)-300X NYLON STOCKING-650X COPPER OXIDE-13000X .... .. 

EXPLORE SURFACES~~~~~~~~~~~~~~~~~~~~~~~~ DIRECT ..... "N-EPH 

MICROSCOPE.. . . ..... 
forthestuy f secien in.hefild.o.bolgy 
ceramics,. ... eno ooy geology,...metallurgy,....micro-. 

cRO i rMCONUitry papeUR , pEE plastic, texties, Stc. IG xCPE XIE10O 

*uAcaeleratin potentialWhifromGr1wkV 
(Especially useful for non-conducting uncoated specimens) / ~ ~ ~ ~ ~ 26-1 

*EDuL ctOdE SRFAyCuES display"INDE 

imm testdiate selectioensntefedfbooy 
*erUnivesal seiomenogstageolgmtlugmco 

Xiruity, Zpmotio, rotastion, andxtiles tc 

Instrument detationfi foru tlat3O ... . 
Publication 12-ontial insSeesasannlcrnmcroscopeIa. 

detaieledifrmatinpotntiand frmk 
apsplcicationus.eauprodutofcCambridgegInstrumentsCo.,mLtd. 

Th Engis mcrothopograpy inuheUe A ydngspEuimetyCmpny 

labormatortyi prepared to essytm 

proUciera specimen micrgeah 

8035umenaution Aive., forto rvI 05 hn:329650 

752c to 10 - o t i sq ,r nz n _Q~n i u pt n SmiENoCD E , oL 5 
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S/P TekTimers(TM) 

tell time backwards so you don't have to figure ahead 
The S/P TekTimers show the time remaining instead of 
the time elapsed. And they show-it in large, clear figures 
that can be read across the room. When the time is up, 
the adjustable buzzer alarm signals above busy labora-- 
tory background noises. The TekTimer is available in 
two models that may be set in minute segments up to 
999 minutes (over 16 hours). The standard model, shown 
at the right, is designed for routine timed procedures. 
The S/P TekTimer S, shown above, is also a time switch 
with the added capability of automaticallyturning equip- 
ment of less than 1700 watts on or off at a preset time. 
Attractive bronze colored metal case. One year warranty. 
115 volts, 60 cycles AC. 
No. C6490-S/P TekTimer Interval Timer ....... $25.00 
4Y2" d x 4Y2" w x 414" h. with cord and 3-wire plug. 
No. C6492-S/P TekTimer S. $37.50 
4W' d x 53h" w x 4W' h. with cord and 3-wire plug. 

TekTimetr 

.. .. .. .. 

O scientific products 
DIVISION OF. AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES: 1210 LEON PLACE. EVANSTON. ILLINOIS 
Regional Stocking Locations: Atlanta * Boston * Charlotte * Chicago * Columbus * Dallas * Detroit * Kansas City 
* Los Angeles * Miami * Minneapolis * New Orleans * New York * San Francisco * Seattle * Washington, D.C. 
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Nikon EFM Microflex brings*^ 
new ease and versatility to 

The Nikon EFM will adapt any standard micro- 
scope for photography, and will produce high 

- if . . # ~~~~~~~~~~~~~~~~~~~~~~~~quality, vibration-free photomicrographic neg- 
atives, prints and projection slides, as well as 
movies, in color or black-and-white. 

It has a built-in electric eye system which vir- 
tually eliminates the uncertainties of exposure 
determination, reducing the entire operation 
to an almost automatic procedure. 
The "eye," a sensitive CdS cell, measures the 
aggregate light passing through the specimen. 
It is coupled to the shutter speed selector ring 
and a-meter needle. As the ring is rotated, the 
needle moves. The correct setting is indicated 
when the needle is centered, at which point 
the exposure is made. 
The EFM accepts Nikon F and Nikkormat.cam- 
era bodies, and the Nikon M-35 camera back. 
It can. be adapted for use with other 35mm 
cameras, as well. Three large-format camera 

backs. are also available: a Graflok back 
which accepts 4 x 5 film pack and sheet 

film holders, a 120 roll film back for 
2 21/4 x 31/4, and the Polaroid M-100 back 

for making instant 31/4 x 41/4 photomicro- 
graphs. 

Another unique and ingenious accessory 
for the EFM, ..known as the EFM Bicam 

X ' _ Adapter, permits two 35mm camera bodies or 
two M-35 camera backs to be mounted in tan- 
deem. One may be loaded with color and the 
other with black-and-white, or with any other 

...... ... two emulsion types desired. A rotating, inter- 
nal prism reflects the' mage rays into one cam- 
era body or the other, permitting both to be 

.......... exposed in quick succession with minimum 
w J .. 1 ...................... Iapse of t me4 ......... . ~~~~~~~~~~~~~~~~~~~~~.................. lapse of time. 

The EFM is also applicable to cine-photomi- 
....... _aS u rorphy. It is equipped with inter 

changeable relay lenses for the various 
___________________________ -! .formats. A finder telescope is furnished 

or focusing and orienting the 
. .... s..pecimen image in the 

........... . ........... ictu re area. 

| - _ ..~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...... 

ForRcomplete details,,nwrite: Nikon an., Instrument D ,_ 

susdir ofErnec.htoOtclIdsris.n.Gre.ctNY13 



Here's an engineer s~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Aeias 

magazine even~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.... . 

your wife will love~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~....... 
It's the portable chart paper maga- 4 pressurized inking system. Owners~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .. .... .... 
zine from our new Mark 250 Strip say there's no other strip chart~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ..... 

Chart Recorder. Now you can take recorder in the same league.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. ..... 

the record home with you, or any Words just don't do it. You have to~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. .... 

tae-up's automaticAndeoe anSlsrniee'rngs ar 5 
reodtemagazine ivn sens.rgttyorofcorlbGoaad 
(ay usrgeanetamgznEvnour wives will loveyofrtht 

But' the world'se sckest chaprt maga- 
zine isrjus ournewo h Mark 250'Sti 

great new features. Step responseeres n oterstrp car 
over the full 4?-inch span (10% tooderin he ameleaue 

90%) isco40 hmillisecyond.. reordsn 
up to 100 cps. . . flat to 10 cpsods fullont d it Yo hae t slcae! Choic ofa 21aiterchMangeabletrn 

preamps. Pushbutton selection oforerforthepefecioist o 
12chart spdees coprisp, .Cleartec 

tilinear presentation. Patented,~~ve or ive w I lve oufo tat 



UNSURPASSED...~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.... ....... . ..................... 

for critical clinical and 
research pH determinations!' 

Here, for the first time, is a digital pH meter with 
a completely electronic, display system for the pre- 
cise measurement of pH and specific ion electrode 
potentials. In fact, the "801" is so truly digital, it 
can be interfaced with digital printers, computer 
typewriters, or time-shared computers, if you wish. 
The numbers on this sophisticated instrument are 
an inch high - clearly visible even at a distanceOR NMDE 80 AlSoi-te 
thirty feet away ... in pitch darkness or in broad 
daylight. 0 IGITAL DISPLAY pH METER 
Continuous millivolt readings are taken without 
polarity switching, range s election or scale inter- 
polation. Polarity indication is automatic. 

You can ary thedisplaytime to uit you con- - Range (Continuous): 0.000 to 13.999 pH-, --999.9 to 
venience -. - from 0.6 to 6.0 seconds, or until you +999m 
have an opportunity to record the reading. There Repeatability:- + 0 001 p'1. +- 0.1 my. 
are no moving parts in she entire display system. -'Relative Accuracy- + 0.002 pH1 units 
Because of the outstanding repeatability obtained Amplifier Drift: less than 0.002 pH- units/day, non-cwnu- 
with Model 801, it cannot be surpassed for critical ltv 
clinical and research pH determinations - or for- Input Impedance: 1014 ohms 
accurate specific ion activity measurements, espe- - Numerical Display: 1 " high 7-segment, long-life neon 
cially when Orion's new series of electrodes are lamps; automatic decimal point indication' 
used. Why not ask us f or details on this revolution- m Karl Fischer Polarizing Current: -10 microamperes 

ary new pH meter? m ~~~~~~~Recorder-Output: Adjustable 10-100 my for ? 1000 my 

H--4480X Orion Model 801 Digital Display pH Meter.or? p-Iuisotutnmalyzoatp7 
Overall dimensions: 15%"/ x 1 2" x 634"`. Digital Output: 8-4-2-1 binary-coded decimal true and' 
Weight 16 pounds. For 1 15/230 volts, complementary; 5 v nominal level; 4 bit code indi- 
50/60 cycles, 25 watts. Price (without elec- cates function, sign, over or under range. Input for 
trodes) .............................$995.00 computation inhibit 

OPERATES ON TWO 8O0 RADIO BATTERIES 
FOR 6-12 MONTHS 

measures total water hardness* fluoridation levels e calcium, 
cupric, chloride, bromide, perchlorate and iodide ions *pH and 

redox potentials 
4i ~ ~ ~ ~ ~ hsal oi-state meter is designed especially for use with Orion's grow- 

ing series of specific ion electrodes. It can be used either in the "lab" or 
in the field- both winter and summer. Boasts many features found only 
in the best expanded pH meters. Repeatability is ?+0.015 pH and ?-0.15 
my on expanded scale. Comes in a handy carrying case with two bat- 
teries, support rod, electrode holder, bottles and plastic beakers. Ask us 

ORION MODEL 401 for~.C- bultn 41 



NEW! WARING'S ONE-GALLON LABORATORY BLENDOR~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.... ...... 

-III~~~~~~~~~~~~~~....... IS THE ONLY ONE OF ITS KIND IN THE WORLD!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... .... 
This is the first and only one-gallon blendor engineered specifically for use in the~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. ..... laboratory. It will mix, grind, blend, emulsify or homogenize-all in seconds. Designed for~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... ...... perfect mass processing or for experimental use, its Cloverleaf shaped stainless steel container gives total~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~........... blending action on low, medium or high speed. Two-piece lid with molded vinyl gasket provides a complete seal.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.......... Removable center allows sampling or adding ingredients. This superbly constructed Waring Blendor answers~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... ... 
every laboratory blending problem efficiently, quickly, safely. Depend upon it. $295.00 (No. CB-5)~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... ... 

NEW! BLENDOR~~~~~~~~~~~~~~~~... CONTINE. AN 4i~~~~~~~hllr T~~~~~~~~~~~~~iS 32 OZ. WARING COMMERCIAL BLENDOR ACCESSORIES FOR SS51O SERIES CONTAINERS~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.... .... 
iS USED 4 TO 1 (A) STAINLESS STEEL CONTAINER NO. SS51OCB WITH~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. ...... 

excessive heating~~~~~~~~~~~~~.... Tempratue. cotro 
- * Cloverleaf design and whirlpool action is positive. $79.95~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. . ....... .... 

NO. SS51OTCC~~~~~~~~~~...... 
* * 0 Eliminates "Blind Spots," blend- SLS All stainless steel coil accessory for~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...... 

~~~~~i n r n temperature control~~~~~~~~~~~~~~~~~~~~~~~ of. conaiercotets resistant eddies and stratification. Construction allows free flow of material to~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. .... * Container can be ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~utociaved f l blades for unhindered blending action. $49.95~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.... ... (C) STAINLESS STEEL FOAM ARRESTER NO. SS51OF....... All stainless steel~~~~~~~~~~~~... accssoy. revnt * Two-speed superpower perforn~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ance. introduction or atmospheres into mixtures~~~~~~~~~~~~~~~~~~~~~~~~~~~~... ....... where excess foaming~~~~~~~~~~~~... isno. dsiabe.$1.9 

,NEW! WARING'S. ONE-GALONAMEROC A TOWINSTENDONNRrfrasesoayqetos 
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Worthington Biochemical Corpora- 
tion has added three new specially 
purified enzymes to its broad list of 

WORTHINGTON products for biochemical research: 
Iji - ~~~~~~~XANTHINE OXIDASE (XOP) 

has minimum specific activity of 
0.30 units per milligram protein and 
a 280 m,'/450 mpt absorbency ratio 
of approximately 6.0. Chromato- 
graphically prepared, it is not less 
than 90% homogeneous on poly- 
acrylamide gel disc electrophoresis. 

-ACETYLCHOLINESTERASE 
(ECHP) has minimum specific ac- 
tivity of 1000 units per milligram. 
It is an authentic acetylcholinester- 

X (IL' E~3I-IP R.'LX as e from Electrophorous electricus 
purified by chromatography as well 

W~orthington adstreas by gel filtration. adds three -RIBONUCLEASE Tit (RTi-) has 
new high-purity specific activity of approximately 

3 x io5 units per milligram, twice 
research enzymes that of other commercial products. 

It is homogeneous and has its pur- 
to U lis of187 ity verified by enzymatic, chromato- 

graphic, electrophoretic and amino 
acid analyses. 
Technical data sheets on these spe- 
cially-prepared enzymes are avail- 
able on request to update your copy 
of the comprehensive Worthington 
manual. Use the following coupon 
to -request copies of these or the 
complete list of Worthington prod- 
ucts for biochemical research. 

Worthngto BichmialCopoato 

X.. ...... .....~De t. 
Freehold, New Jersey 07728~~~~~~~~' 

..........X. ~ ~ ~ ~ ~ ~ ~ Pesesndte olo ig uleis 
... .....XOP QEC..P aRT 

.......... Haiti'~~~~~~~~~~~~~it 

't".k.Z ie 
......... .Sta e ZI 

17 FEBRUARY 196 ......5...... 



ope flm sho growth of 7 

spattered microorganisms; those ; lj 

safely inicinierated deep in the1Ao 

shielded~~ ~~ tubing. 

'N \W!/ es 
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* Stop Cross Contamination -Safeguard Laboratory Personnel 

* Safely Sterilize Loops, Needles and Culture Tube Mouths 

With the new Sensaur Bacti-Cinerator, sterilization of loops and 

needles is possible without the dangerous, widespread spattering of 

microorganisms, and because the opening of the Bacti-Cinerator is 

now flared outward into a funnel, you can also sterilize culture tube 

mouths. Complete sterilization by infrared heat is accomplished within 

5 to 7 seconds. 

Coors Series AD99 ceramic tubing, which is inert in a carbonaceous 

atmosphere and highly resistant to alkaline and other fluxes, allows 

rapid and uniform heat transfer. Optimum sterilizing temperature 

(16000F) is reached within 10 to 12 minutes. Stainless steel, perforated 

guard rapidly dissipates heat. Cast aluminum stand is finished in 

baked hammerloid enamel. Stability is provided by the extra-heavy 

base which also provides handy storage for 6 needle holders. Original 

price and operating expense are low. Uses less than 0.9 amps. Power 

consumption is 110 watts at 120 volts. Only $45.00. For further infor- 

mation, write: Aloe Scientific, Dept. RK, 1831 Olive Street, St. 

Louis 3, Missouri. 
HEALTH AND SCIENCE DIVISION @ BRUNSWICK CORPORATION 

HALOES 
SCIENTIFIC 
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Get this kind of 

1-150 amu in one mass range XT+ 1 /r^T 4000C, and operable to 2500C) and 
*Greater than unit resolution' at Ale , >L a controller unit which can be re. 

150 amu moved from cabinet and mounted in 
*5xlO '-4 torr partial pressure sensi- n T TM?S ~ a standard 19"' rack. The QUAD 150 
tivity A d is manufactured by ElectronicAssoc 

*130 millisecond scan with linear iates incorporated and marketed ex- 
mass separation elusively by Ultek. Send for complete 

The new QUAD 1*50 Residual Gas Analyzer can sweep specif ications. Write Ultek Corp., Box 10920, Palo 
the entire mass range from mass 1 to mass 150 in Alto, California 94303. 
130 milliseconds. This high speed scan permits the . ... ..... 
user to analyze the kinds and quantities of the var- ............ 
ious molecules contributing to the system pressure,X_ 
and follow their dynamic pressure changes. A con- i 0; 

sweefrompatil Quthadyruoecodn systemusdX 

up 1t15 a10miut sepThsingone mass rage onitoI 'CAY 400 , and opral to I5C and 
*n Greatur ermt than uni reeoluin at U I oflf? IZ an contrleruiwhc cans bea r- 

150 amu meovded fom cabinetvdo and mountlooed in l|l*_ 
*on periods torf patial. presysurem sensist ofTT T um a standard 19 rak Th QUA 150 

tivl aity beam1. isnze manufcture bykebl Elcroi Assoc-2^ ; ,00 

Th Reouin iew ie Q aD 150 Residua Gn ass Analyzeart cando seepa spcfctos Wrt Ule Cop. Bo_02,Pl 

userghto andwtavallyeyewe themkns n quniti est of 90fthe var- 
nious mol teculeas.cnrbtn otesse rsue 
QAnDflo i thaeiar dyEecrnaics prssuriaes chn ges A con-_ 
tiuosl variable scan spe7low6h1etigo 



-safe, controlled heating for afl micro flasks 

'Patents Pending 

You can distill virtually to the last drop. ... without superheating the bare 
flask wall above liquid level. 

The new Glas-Col Microtherm heater will fit any micro flask, sizes up 
to 50 ml, spherical or pear shape. Area of heat input less than 0.4 square 
inches, yet provides ample heat for most micro distillations. 

Simple construction-a hot well, formed from a small inconel tube, flared 
for snug flask fit. It is the nearest practical approach to the ideal of a point 

sourceof het at ottomcente of fask 
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This is a hundred pipettes.. .even more. 
This is a Warner-Chilcott AUTO SPENSERT. Pipetter. And 
what a welcome change from that drawerful of pipettes-all 
extremely fragile, all different sizes, and all slightly different 
from each other, even those that should be identical. 

50% FASTER. The AUTO-SPENSER pipetter enables you 
to pipette and dispense at least 50% faster than you can by 
comparable manual methods. Not merely a diluter-although 
it can be used as one-the AUTO-SPENSER Pipetter is ideally 
suited for semi-automatic chemistries because it eliminates van- 
ations in individual pipetting techniques. Micrometer-con- 
trolled pumps draw in and deliver precise volumes-over and 
over again. And, no visual meniscus-reading is required. 

FAST CHANGE-OVER. You can change over to a com- 
pletely new group of chemical procedures with different re- 

,agents and volumes-in only 10 seconds-by making two sim- 
ple adjustments on the micrometer pumps. That means you 

can use the AUTO-SPENSER Pipetter for such tests as glu- 
cose, calcium, and preparation of protein-free filtrates -a hun- 
dred different tests in an afternoon. 

Don't buy pipettes-buy the AUTO-SPENSER Pipetter for 
semi-automatic chemistries. Price $195. 

BRIEF SPECIFICATIONS 

Volume Ranges Reproducibility 
Sample 20-250 tdl + 0.5 [cl or + 1 % 

(whichever is greater) 
Reagent 0.5-5 ml + 0.005 ml or ? 0.5% 

(whichever is greater) 

For more details write Warner-Chilcott Instruments Divi- 
sion, 200 South Garrard Blvd., Richmond, California. 

WARNER-CHILCOTT INSTRUMENTS DIVISION 



looking over - 

nuclearl 
nuclear ~~~PERSONNEL 

instruments? OFCE 

A..... .... - :. 

.. ....... :; n 

oneofthese top researchers.' 

belongs on yur staff 

RESUME: 
GAMMA/GUARD CONSOLE WELL 

COUNTING SYSTEM 

OCCUPATION: 
Automatic gamma scintillation test 
tube counting. 
SPECIAL TALENTS: 
100-sample capacity. Completely 
transistorized electronics, data 
printout of sample number, count, 
time and count rate. Three inches of 
top and side lead shielding, two or 
three inch scintillation detectors, 5 ml 
or 15 ml vials. Special circuits to 
ensure single tube operation and to 
prevent tube tipping. 
FAMILY: 
From the oldest, from the first family 
in nuclear instrumentation - 

For more information on the 
Nuclear Instrument story, phone 
your local sales office, or write 
direct to Waltham. 

764 

RESUME: 

4x AND 2x CHROMATOGRAM 
SCANNERS 

OCCUPATION: 
Complete scanning systems for 
paper or thin layer chromatography. 
SPECIAL TALENTS: 
Can integrate areas under curve 
(recycling integrate) * ratemeter 
output connector for system 
expansion * improved background 
and tracking ability. 
VERSATILITY: 
Buy the system for either scanning 
mode, and convert in minutes to 
alternate mode through attachments 
purchased as required. 
FAMILY: 
From the oldest, from the first family 
in nuclear instrumentation 

RESUME: 
OMNI/GUARD SCALER 

OCCUPATION: 
Works as part of ultra-low 
background counting system in 
conjunction with detector and sample 
changer. 
SPECIAL TALENTS: 
Anti-coincidence circuits, decade 
scaler, electronic timer, stable high 
voltage, data printout - lister or 
computer, transistor circuits 
throughout. 
FAMILY: 
From the oldest, from the first family 
in nuclear instrumentation- 

I i TRACERLAB 
A Division of Laboratory For Electronics, Inc. 

WALTHAM, MASSACHUSETTS 02154 

Richmond, California * Houston, Texas . Malines, Belgium * Sales Offices in Principal Cities 

Film Badge Service * Health Physics * Bioassays * Sources * Nuclear Instrumentation * Radiochemicals 

Radioactive Waste Disposal * Radiation Monitoring Instrumentation * Isotope Applications 
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Cut cost of ultra-pure separations 

to two cents per ml of throughput 

with new flame detector 

Now that it is available with a flame ionization Remember that the 775 is the most versatile of 
detector, the Model 775 Preparative Gas Chroma- all prep gc's, equally effective for high-resolution 
tograph performs completely satisfactorily with and trace-component as for large-capacity sepa- 
nitrogen carrier gas, eliminating the need for ex- rations, because it accommodates any column from 
pensive helium. Because of its unique combination % to 4 inches OD. 
of high capacity and flame detection, the Model Remember that the 775 has built-in analytical 
775 now steps to the head of the class as the most capability so that you can use it to do all your 
economical-to-operate of all prep instruments. scouting work before doing the prep separation. 

Here are the facts. You can now operate the Remember also that the 775 is a fully automatic 
Model 775 equipped with four-inch OD columns instrument, uniquely equipped with the sample 
for a full 24 hours on less than $10.00 worth of and collection capacity required for truly unat- 
forrier gasful 2 ursong less thanr$10.0 wourt o5 w tended operation even over weekends. carrier gas. During this period, your 775 will Write for our new Data Sheet 775/6 for a full 
separate as much as 21/2 liters of sample into its discussion of the characteristics and advantages 
pure components at an operating cost of about two of the Model 775 . . . and its manual version, the 
cents per ml of throughput. Model 776. Or call the chemical instrumentation 

Compare this with the cost of making separations sales representative at the nearest H-P sales office. 
with any other instrument or even any other method Hewlett-Packard, F & M Scientific Division, 
. . . and you will agree that the 775 has no equal in Route 41, Avondale, Pennsylvania 19311. In Eu- 
operating economy. And the new flame detector rope: F & M Scientific Europa N. V., Basisweg, 
tells only part of the story. Amsterdam, Holland. 

HEVWLETT__ 
PACKARD li F& M SCIENTIFIC 

FDI VISION 

... .. ...... .. .. I ' 

.x:'' 
. . 

...~~~~~~.... ........ .E I 



Fast, new 

UV-Visible spectrophotometer 

under $1700 
Coleman demonstrates an excellent instrument for parts- 
per-million analysis, trace contaminant detection and 

routine industrial control. 

~~~~~~~~~~~~~~~~~~~~~~~~~~. ... ,....tl...-s* 
's:'..: :: :: . ....... : . , . :R;,.;'. ::: ......... : Chip I ~~~~~~~~~~~~~~~~~~~~~~~~....... 

Sf 
}~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

..S3.: ...... 

a~~~~~~~~ 

New Coleman Model 101 Hitachi Spectrophotometer covers 
the range from 220 to 900 mA, where 95% of all analytical 
spectrophotometric data is obtained. Its photometric accuracy 
and stray light characteristics are the equal of instruments 
costing twice as much. 

.~~~~~~~~. ... . -...... 

ts <dsi ~tdtc >.-.'ig 

sample compartihent. Wavelength scale is linear. The digital 

6, ,). < + ... +~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~........ 

Then shut the compartment, set 100 % T and run three 
determinations in rapid sequence without re-opening the 
sample compartment. Wavelength scale is linear. The digital 
wavelength readout is located right next to the transmittance/ 
absorbance meter. 

Operation is simple. When you open the sample compartment, 
an interlock mechanism automatically protects the optical 
system. You insert the cell holder, containing reference and 
three sample cells, and adjust for zero without any further 
manipulations. 

j 1 4-! A ,- 

~~~~~~~~~~~~~~~~~~~~~~.......... . . ........ . 

of Mode l 101', eliminatestime-consumingstopsin the middle 

A_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ... .... . 
.~ ~ ~ ~ ~ ~ ~ ~ .n ....... ... . 

| ...,_ . . . | |~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...... 

| A~~~~~~~~~~-- . . . ..... 

And there's no detector switching. This exclusive Hitachi 
dual-range phototube covers the complete UV-Visible range 
of Model 101, eliminates time-consuming stops in the middle 
of an operation. It prevents errors due to faulty tube 
positioning. 

Coleman Model 101 will fit handily on your Other interesting features: Accommodates 
workbench. Its largest dimension is only four, 5, 10, or 20 mm light path cells, avail- 
16". The monochromator weighs just 28 lbs. able from Coleman; 10 mv recorder output 
Call your Coleman distributor. He'll be jack. Can be purchased three ways: For UV 
glad to tuck one under his arm and bring work only, for Visible work only, or com- 
it in for a demonstration. plete for full-range operation. 

Send for brochure SB-305 

COLEMAN INSTRUMENTS * 42 MADISON ST. * MAYWOOD, ILLINOIS 60153 
A Division of The Perkin-Elmer Corporation 
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Shown above: UJNITRON Monocular Lab Phase Model MPH -$315 complete_ __ 

There are 3 microscopes in this picture 
. . . at a distinctly singular UNITRON price 

Most lab microscopes are used for ordinary brightfield 
studies. 

So is UNITRON's MPH. 
Some lab microscopes can also be used for darkfield. 
So can UNITRON's MPH. 
Still other lab microscopes offer phase contrast to aid in 

the study of living, unstained material. 
So does UNITRON's MPH. 
Until now, no lab microscope has provided all 3 for the 

price of 1. 
UNITRON's MPH does. The 3 most important techniques 

of microscopy are built-in, yet the MPH costs less than 
many single-purpose microscopes. 
That's not all. UNITRON's MPH gives you more than just 
the advantages of 3 specialized microscopes. It unites them 
in "Continuous-Transition Microscopy." With a turn of the 
condenser knob, you change from brightfield to darkfield 
to phase contrast, all in rapid succession. Operation is so 
easy, it's almost automatic. There are no accessories to 
attach and no time-consuming adjustments to make. Every- 
thing has been factory-centered for you. Even the light 
source is built-in and permanently aligned 
Have cost and complexity kept you in the dark about 
phase? If so, you're in for a treat UNITRON phase con- 
trast will impress you all the more if you've tried to study 
unstained, living material with ordinary brightfield micro- 
scopes. There's no need to close the iris to pinhole size, 
reducing resolution and detail. Gone are those ghostly 
artificial images. 
UNITRON Phase Contrast provides optical staining. You 
get the benefits of chemical staining, without the time- 
consuming preparation. And what's more, you see material 
daive with vivid contrast and pin-point detail. With phase, 
even your stained slides show unsuspected details. All this, 
without any special effort. 
There's more. UNITRON's built-in illuminator provides five 
intensities ... more than enough to meet your visual and 
photographic needs. Even the eyepieces are special ... the 
widefield type for comfortable viewing. 

And now, the moment of truth. The price. Only $315 for 
UNITRON's Monocular Laboratory Phase Model MPH . . 
less than you pay for many ordinary brightfield lab micro- 
scopes. The Binocular Model BPH, with several additional 
features of its own, costs only $527. 
UNITRON prices include everything but the specimens. 
In addition to all the special features of our phase models, 
you'll find everything else you expect in a good lab micro- 
scope. Four achromatic objectives (including high-power 
oil-immersion), mechanical stage, focusable substage con- 
denser with iris diaphragm and filter system, fitted cabinet, 
etc. These, and all the other features we've described, are 
standard equipment with UNITRON. There are no hidden 
extras to buy, 
Too good to be true? You needn't take our word for it. 
Borrow a UNITRON Monocular MPH or Binocular BPH for 
10 days. No cost or obligation. (We'll even pay shipping 
charges for a chance to let you put our microscope through 
its paces.) Give this UNITRON an opportunity to prove its 
value in your lab. We think it will sell itself. 

Teachers will be interested to learn that UNITRON 
even offers student phase models for as little as $99. 
To introduce phase to the student lab, and to other 
areas where it has been a stranger, UNITRON has ri ,FI 
published a fully illustrated 64-page booklet, Under- 
standing and Using the Phase Microscope. The text l. I.4,J.I 
includes a special chapter of experiments written by 
Professor Julian D. Corrington of the University of 
Miami. Other subjects are covered, including the 
optical theory of microscopes in general. The book- j4, 
let normally sells for $1 00 but we will be glad to 
send a free copy to any interested teacher or 
researcher. 

Ask for a free 10-day trial. Please specify whether you want 
to try Model MPH or BPH. A phase booklet is shipped with 
each microscope . . or, you may request the booklet 
separately. 

L/hw'..1l 7T/j INSTRUMENT COMPANY 
MICROSCOPE SALES DIVISION * DEPARTMENT 4-E 
66 NEEDHAM STREET, NEWTON HIGHLANDS 61, MASS. 



Some people believe 

you should be able to 

get a better centrifuge 

...and pay a little less. 

They are right. 
You can.. . if you specify LOURDES. 

LOURDES CliniFuge 30*R LOURDES Beta*Fuge Ad2 
Combines low speed, super Capacity to 3,300 ml; 
speed and ultra speed forces to 41,300 X G. 
operations in one unit. Automatic, Refrigerated. 

............ -Only one attachment is Temperature control -1? C. 
needed to increase Many safety features such 
maximum rpm from 6,000 as "Fail-Safe" brush life 

Ito 25,000. Automatic, - ,~~ control to prevent motor 
Refrigerated. Contains all damage, automatic 

z safety features as in I | | imbalance trip to stop the 
saBeta-Fuge. The 

in 
unit if there is excessive 

price is $2,775.00; high vibration, double 
speed attachment only independent shafts so 
$385.00. Non-refrigerated rotors cannot fly off, etc. 
model (No. 30)-$840.00. The price is $2,570.00 

with rotor. 

LOURDES Series LC LOURDES Versa-Fuge 
Bench type Centrifuges, Super speed, versatile 
automatic and bench type centrifuge for 
non-automatic, with speed, batch and continous flow 
volume and force operations. Speeds to 
combinations for every 17,000 rpm; forces to 
requirement. Prices- 34,800 x G. Only $420.00. 
$760.00 and $925.00. 

LOURDES Model AX 
16,500 rpm with up to 400 
ml; forces to 34,800 x G. sedim eSupernatant 
Only $265.00. in plastic bags. //\ 

Greater capaciy I 

LOURDES Continuous Flow System 
increased efficiency in separating solids 
from large volumes of liquids. Faster 
separation; larger sediment capacity; 
simpler operation. 

SEND FOR THE FACTS. Detailed data sheets available on request. Ask for Bulletin S.2-7 

L 0 U R 0 E S 148 Sweet Hollow Road, Old Bethpage, N. Y. 11804 * (516) 694-8686 
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liquid scintillation counter.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.imlcty 
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Laid~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..ntlsto .a~a ....... 

1. Buy it without a major grant or a convocation of your 
Board of Directors. 
2. Put it on a laboratory bench even if you don't have much 
room left. 

3. Count a single or double labeled sample manually at 
ambient temperatures. 

4. Move it, without undue strain, if you want to. 
5. Teach students with it. 

6. Use it without waiting for the automatic liquid scintilla- 
tion counter down the hall to become available. 

7. Employ it for quick checks before committing manifold 
samples to your automatic system. 

8. Adapt it (easily) for continuous flow monitoring. 
9. Admire its features: external standardization for quench.... 
correction, log amplification for simple operation, preset 
count and preset time operation, timer and scaler display, 
and counting on both channels simultaneously. 
10. Remember its name: AnsitrontM BTC-and tell your 
friends about it. 

Complete details? Ask for file 105 

PL G7-105 Picker Nuclear: 1275 Mamaroneck Avenue, White Plains, New York 10605 PIkR t1 1 
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A 
Adenylic AP 

Acid 

C 

Acyidyi 

Acid 

Unsii 
Acid 

Guanylic 
Acid-- 

Also available: Poly AUG (other 3-base copolymers coming; keep in touch) NB: All of above available unlabeled and labeled as indicated 

Polyri bon ucleot ides 
(synthetic template RNAs from Schwarz) 

The checkerboard above shows the polyribonucleotides nucleotide phosphorus present' (which helps eliminate 
that we are now manufacturing. (Forgive the checker- several, unnecessary ambiguities). Each vial contains 2.5 
board's redundancy, this being the inevitable naIture of 1AMoles of polynucleotide phosphorus per milligram of 
such grids.) In any case, note that the first item in the first nominal polymer weight. 
column-either horizontally or vertically-is a homopoly- To reduce other possible ambiguities, we give you a 
mer, as is the second item in the second column, the third reassuring Product Analysis Report which recounts the 
in the third, and, finally, the fourth in the fourth. All others, analytical data that we've developed on the specific ma- 
of course, are copolymers. Everything shown is available terial you receive. For example: the exact base ratios of 
unlabeled. But some are also available labeled with 01 4 the isolated cop~olymers. And a great deal more. 
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One Minute 

Away~ From 

Automated 

Labwash ing 

Patent Pending 

Attach the Labwasher's quick discon- 
nect coupling, with universal adapter. 
to any water tap. Plug in three-wire, 
eight foot cord to any nearby 115 volt, 
60-cycle A.C. outlet. That's it! One 
plug. One connection. One minute. 
And your lab is equipped for autoX 
mated labwashing. 

The CRC Labwasher handles most 
lab glassware. Efficiently. Conveni. 
ently. And inexpensively-beca use it 
soon pays for itself in man-h ours 
saved.- Fifteen different stainless 
steel racks are available for volume 
washing. 

Request Bulletin No. S 721 for morg 
information. 

find outa more Wruitped frto: 

lab glsswar .Efiinl.Cvei 
Deatent572 2310 inxesieybcupero Ave 

CleelndOhon411 
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8) The entire spirit of the contracts 
is now so ambiguous that people have a 
terrible time determining whether what 
they are doing is compatible with them. 
This is quite independent of effort 
or time reporting, and even though 
one may have found it convenient for 
10 years to operate in this ambiguity, 
things have progressed to a point where 
it cannot be tolerated anymore. 

Various people are struck in differ- 
ent ways by the above points, and 
give them different emphases, but I be- 
lieve they are all worth mentioning. 
Furthermore, they involve much more 
than the immediate problem of effort 
and time reports. They involve the na- 
ture and extent of government subsidies 
to universities in the foreseeable fu- 
ture. There is no doubt that if the uni- 
versities of this country are to con- 
tinue at the same level of achievement 
and intellectual productivity as in the 
past 10 years, then there will have to 
be a large financial contribution to 
their budgets from tax money. It does 
not follow, however, that this should 
imply a corresponding loss of intel- 
lectual and political freedom, although 
we may well be forced to reconsider 
the very basic structure of the present 
means of channeling tax money into 
the universities. This, of course, can 
be done by dialogue, and I don't see 
anyone needing to accuse anyone else 
of treason or sinister designs for sug- 
gesting the need for such considera- 
tions. 

The need does exist, and it is urgent. 
The situation has evolved to the point 
where professors who refuse to sign a 
meaningless document, which is noth- 
ing but double-talk, are pressured by 
their administrations for financial rea- 
sons. As Palais wrote to the coordina- 
tor of sponsored research at Brandeis: 
"We are greatly disturbed by the fact 
that the Universities have allowed them- 
selves to be maneuvered into a posi- 
tion where their professors can be 
blackmailed into an action contrary 
to their institutions' traditions and to 
their own best interests. We now feel 
that we must fill out these effort re- 
ports, retroactively and for the immed- 
iate future, in order to protect Bran- 
deis from the possibility of having to 
pay back large sums which it has re- 
ceived from the government and al- 
ready disbursed' or committed. We wish 
to make it clear that this is done under 
strong protest, and as a temporary 
measure to protect the University's 
financial interests. It does not imply 
on our part an acquiescence to the 

principle of effort reporting." At Berke- 
ley, the chairman of the department 
of mathematics, Leon Henkin, refused 
to fill out the forms, and stated: "When 
the University or supporting agencies 
require preposterous forms to be com- 
pleted, it inevitably weakens the re- 
spect with which their serious policies 
are treated." 

Various math departments are serious- 
ly considering substantial curtailments 
of their activities because of the ob- 
noxious accounting practices now im- 
posed. The problem obviously tran- 
scends the present crisis provoked by 
the revision of A-2 1, dated March 
1965. But if the only choice given to 
us is to curtail, or lose past freedoms, 
then let us curtail. 

SERGE LANG 
Department of Mathematics, 
Columbia University, 
New York 10027 

The Genesis of Creativity 

Students are the best judges of an 
instructor's ability to present the subject 
matter in a clear and interesting manner 
as Denenberg has suggested (23 Dec., 
p. 1504). But is lucidity of presentation 
a sufficient or even a necessary condi- 
tion for the development of creativity? 

The primary function of a scientist 
is to solve problems, not merely to rec- 
ognize relationships that have been 
elucidated by others. Too frequently 
students bemoan the effort they must 
exert in a given course and in the proc- 
ess they postulate an inverse propor- 
tionality between the pedagogical skill 
of their instructor and the magnitude of 
the effort they must expend to learn a 
subject. Actually, it is by this very ex- 
penditure of effort that students develop 
the ability to solve problems. 

The ideal teacher is one who can stim- 
ulate the student to make this effort. 
He will know when to leave certain con- 
cepts unemfphasized and then assign 
problems whose solution requires a 
comprehension of these concepts. 

The question remains, however, 
whether his contribution to the intellec- 
tual development of his students will be 
appreciated, or even recognized by 
them. "The undisturbed oyster produces 
no pearl," but is the oyster aware of 
this? 

GEORGE J. BEICHL 
Department of Chemistry, 
Saint Joseph's College, 
Philadelphia 31, Pennsylvania 
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Benefactor for Science in the 

Liberal Arts Colleges 

Wolfle's editorial (12 Aug., p. 697) 
notes this foundation's long interest in 
the liberal arts colleges, and his thought- 
ful and succinct analysis has led us 
to a review and projection of Re- 
search Corporation's activities directed 
specifically toward aiding science pro- 
grams in the liberal arts colleges dur- 
ing the decade of the sixties. 

Since 1960, when the foundation be- 
gan its broad program of grants to 
strengthen science departments, grantee 
institutions have acquired additional 
faculty and research equipment, achiev- 
ing both numerical and qualitative gains 
in the sciences. Many of the colleges 
have been able to attract faculty of high 
caliber and to provide new opportuni- 
ties for research and creative scholar- 
ship. Some reports indicate an infusion 
of research-orientation into academic 
departments other than the sciences fol- 
lowing the spur of these grants. 

In the period 1960-66, grants of $3.4 
million have been made for science de- 
partments in about 80 liberal arts col- 
leges, and project grants of slightly 
over $1 million were made to 172 
liberal arts colleges. In the next 3 years, 
at the cost of invading its limited re- 
sources, the foundation has budgeted 
about $2.6 million for further contribu- 
tions to the science departments of the 
liberal arts colleges. Thus, in this dec- 
ade, about $7 million will be committed 
by the foundation in the conviction that 
strong science -is an integral aspect of a 
vigorous liberal education, and that the 
liberal arts colleges are vital to higher 
education in this country. With others 
now turning to this area, Research Cor- 
poration looks to the seventies as a 
decade of new challenges. 

CHARLES H. SCHAUER 
Research Corporation, 
405 Lexington Avenue, 
New York 10017 

History's Grant Swingers 

The enchanting adventures of Grant 
Swinger described by Greenberg (News 
and Comment, 16 Dec., p. 1424) are 
an injustice to the scientist who has 
been an asset to science. Promoters 
of scientific enterprise should not be 
looked upon askance. Francis Bacon 
had a grand scheme for scientific re- 
search. A recent biographer of Galileo 
[L. Geymonat, Galileo Galilei (Mc- 

Graw-Hill, New York, 1965)] calls 
him the Tom Paine of science. Count 
Rumford may have been a scoundrel 
in other affairs but he was a grant 
swinger, a promoter of science. George 
Ellery Hale never met ridicule in pro- 
moting the construction of large tele- 
scopes. On the basis of the success 
of their projects, most scientists are 
grant swingers; only a very small per- 
centage of research comes to a success- 
ful conclusion. That many institutions 
are blessed with people who know how 
to acquire grants is a discredit neither 
to the institution nor the person. If the 
projects are faulty from the start, it 
is the disbursing agency and the review 
boards who are to blame. 

MORRIS GORAN 
Roosevelt University, 
430 South Michigan Avenue, 
Chicago, Illinois 60605 

Reprints Unlimited 

In a recent editorial (7 Oct., p. 74) 
Abelson commented on the services 
made available commercially by the In- 
stitute for Scientific Information, which 
publishes, among other things, Cur- 
rent Contents, to which I subscribe 
(out of my own pocket) and which 
provides extremely useful information 
about the existence of work of pos- 
sible interest to me. By this means I 
can keep a comprehensive current bib- 
liography, and I send for reprints only 
when I expect to have frequent and 
continuing occasion to consult the 
works in question. 

I also personally pay for reprints of 
my own publications (as do many of 
my European colleagues), although 
postage is generally met by the uni- 
versity. The title of a recent article of 
mine appeared in Current Contents 
and shortly after, reprint requests be- 
gan to arrive in far larger numbers 
than I had expected. A particular error 
in my address occurred in two-thirds 
of the request cards and it was the 
identical error which appeared with the 
citation of my article in the ISI list. 
Also, half of the reprint requests came 
from medical schools or hospitals, de- 
spite the fact that the paper concerned 
observations on a marine invertebrate, 
which suggests that the writers had not 
seen the original paper, but were only 
using such key words in the title as 
"histochemical," "monoamines" or 
"nervous system" as sufficient clues to 
warrant sending for a reprint. I am not 
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THE MOST ACCURATE MANUAL SPECTROO 

PHOTOMETER ON THE MARKET IS THE NEW CARY MODEL 16. 

Why? 0.00024 absorbance near zero,0.001 
near onethat's why. Five times better than 

U 
Ad | | | ffi w | | 

~~~~~~~~~~~the present state of the art. For an $8400 
instrument, that's something. 

pt| Al What else? Deep UV penetration.. .down to 
Spect~l U |_ro* 1700A.The deepest of any manual spectroa 

IhO10 .... ....e photometer. Atthe leastthat means highly 
........... ificient operation from 18ooA to 2000A. 

There's more:The CARY 16 is the only man* 
. _ _ < : 0_= ~~~~~~~~~~~ual spectrophotometer with double beam 

and double-monochromator system. You 

It..... .. .....Ail _ l get low stray light for working with highly 

dilutions.Ampleaccuracywithoutfrequent 
zero absorbance rechecks. And, continu* 

. . ...... .. . .. ... .....ous blank compensation. Automatically, 
The CARY 16's unique beam geometry al- 
lows normal sample handling down to one. 
half milliliter.With beam masking, samples 
can be reduced to micro-volume. Moreover, 
beam reduction by 8 produces a reduction 
of signal-to-noise of only 2. Result: retene 
tion of extremely high accuracy. 
Controls? Simplified. To save you several 
extra steps. Every hour. Every day. 
Versatility is extended even further by a 
broad selection of attachments and sample 
handling devices. 
For 20 years, quality instrumentation has 
been the cornerstone of the CARY philos- 
ophy. This concern for quality has been 
paramount in the CARY 16's development. 
Send for the CARY 16 brochure E-601-27 

11B1 1 _ 
~~~~~~~instruments . a varian subsidiary 

_ ~~~~~~~~~~~~~~~2724 South Peck Road, Monrovia, Calif. 91016 
UV/VIS I IR I Raman Recording Spectrophotometers 

jManual Spectrophotometers * Spectropolarimeters 
Vibrating Reed Electrometers & Amplifiers 



SPEED UP 

YOUR RESEARCH 
Just drop L/I Automatic RE- 

PIPETS* and Automatic Dilutors 
into your reagent bottles. They'll dis- 
pense, transfer, mix, aspirate and di- 
lute with a guaranteed accuracy of 
1% and 0.1% reproducibility. Be- 
cause these two automatic L/I instru- 
ments complete any operation in only 
a few seconds, you cut your analysis 
time 50-95%. And you eliminate the 
hazards of mouth pipetting and trans- 
fer of reagent from bottle to bottle. 

L/I's versatile instruments handle 
any liquid-acids, alkalies, solvents 
and volatiles included-with viscosi- 
ties as high as 45 centipoises. Because 
there's no drainage error, you'll get 
1% accuracy and 0.1% reproduci- 
bility even with viscous liquids. 

L/I instruments give you complete 
freedom from contamination, require 
no change in your methods, and never 
need cleaning. Integral air filters keep 
reagents pure. Volume? From micro- 
liters to deciliters. 

Dilutors $89.50, including com- 
plete set of tips for highest precision 
in all ranges. REPIPETES $47.50. 
Immediate delivery in 1, 10, 20, and 
50 ml sizes. Please write for details. 

* Trademark-CREpetitive PIPETS) 

4* LABINDUSTRIES 
1 802-H Second Street 

Berkeley, California 94710 
TH 3-0220, Cable LABIND 
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trying to single out any group as worse 
than another in making indiscriminate 
reprint requests, and no doubt some of 
those researching in medical centers 
are doing broadly-based comparative 
work. Moreover, small libraries don't 
carry many journals, and reprints are 
especially useful to some people for this 
reason. But how does one identify those 
who are really interested when no in- 
formation comes on the card? I honest- 
ly want to send reprints to those who 
are going to use them, but I can't af- 
ford to supply everyone who thinks 
he might just possibly be interested. 
Has anyone else solved this problem? 

MARY E. CLARK 
Department of Zoology, 
University of Newcastle upon Tyne, 
Newcastle upon Tyne, England 

Progress in Academic Freedoms 

In "Academic freedom: lessons from 
the crisis at St. John's," (16 Dec., p. 
1428) Carter states: "In October 1965, 
the AAUP chapter [American Associa- 
tion of University Professors], though 
it was later to fall under the domination 
of administration sympathizers. 

As president of the AAUP chapter 
at St. John's University, I disagree with 
the implications of the statement. When 
the 1965-66 executive committee of 
the AAUP chapter at St. John's resigned 
at the 2 February 1966 meeting, a new 
group of officers was elected in ac- 
cordance with the national and local 
AAUP constitution. Furthermore, a 
new executive committee was elected 
at the June 1966 meeting for the 
academic year 1966-67. 

Some of these elected officers were 
hardly what one might term "adminis- 
tration sympathizers." There were then 
and are now many shades of opinion 
as to the action taken by the board 
of trustees of St. John's, not to men- 
tion some of the administration policies 
prior to December 1965. Merely to 
agree with the administration of an in- 
stitution when such agreement is justi- 
fied does not imply that one is an 
"administration sympathizer." On the 
other hand, to indicate justifiable dis- 
agreement with an administration poli- 
cy or procedure does not imply that 
one is "anti-administration." 

When the February 1966 meeting 
took place, there were over 250 faculty 
members of the AAUP chapter at St. 
John's and, except for those who were 
also members of the United Federa- 
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NAMEX 

JUST THREE 

LARDORATORKY 

APPLICATIONS -- 
FOR OUR -U 
AGI LE 

.....-. - TANKS 
,..... ........ . . ...... .e ........ ... 

... . . .... .................. 

Molded of polyethylene, there's a lot 
to recommend them for laboratory 
use . . . they are 

* Corrosion-resistant, chemically in- 
ert, nontoxic, non-contaminating. 

* Unbreakable, stress-free, leak- 
proof (no seams). 

* Light in weight, and easy to handle. 
* Available from stock in rectangu- 

lar and cylindrical configurations 
-sizes from 5-500 gallons. 

We're sure there are 1001 laboratory 
applications for these tanks. Name 
just three, and we'll send you a 125 
ml Nalgene Unitary Wash Bottle free. 

Send your entries to Dept. 
21021, Nalgene'Labware Di- 
vision, 75 Panorama Creek 
Dr., Rochester, N.Y. 14602. t-u. 

NALGE 
RIflER PFAUDLER CORPORATION 
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tion of College Teachers, many mem- 
bers of the AAUP were opposed to 
the chapter's "political maneuvers" at 
St. John's. For example, not a single 
general membership meeting of the 
AAUP was called from October 1965 
to February 1966. During this time, 
one need not review what hap- 
pened at St. John's. However, though 
opposed to administrative policies, 
many AAUP chapter members are 
working to improve the situation by 
participating in the University Senate 
(since March 1966), departmental com- 
mittees, and other university commit- 
tees. 

ANTHONY H. SARNO 

Department of Mathematics, 
St. John's University, 
Jamaica, New York 11432 

Readers of Carter's article may be 
interested in the policy statement, 
adopted in October 1966, by the 
Federation of Regional Accrediting 
Commissions of Higher Education for 
the guidance of the regional commis- 
sions in their work of evaluating col- 
leges and universities: 

"By academic tradition and by philo- 
sophical principle an institution of 
higher learning is committed to the 
pursuit of truth and to its communica- 
tion to others. 

To carry out this essential commit- 
ment calls for institutional integrity in 
the way a college or university man- 
ages its affairs-specifies its goals, se- 
lects and retains its faculty, admits stu- 
dents, establishes curricula, determines 
programs of research, fixes its fields 
of service. 

The maintenance and exercise of 
such institutional integrity postulates 
and requires appropriate autonomy and 
freedom. 

Put positively this is the freedom to 
examine data, to question assumptions, 
to be guided by evidence, to teach 
what one knows-to be a learner and 
a scholar. Put negatively this is a free- 
dom from unwarranted harassment 
which hinders or prevents a college or 
university from getting on with its es- 
sential work. 

A college or university must be man- 
aged well and remain solvent, but it 
is not a business nor industry. It must 
be concerned with the needs of its com- 
munity and state and country, but an 
institution of higher learning is not a 
political party nor a social service. It 
must be morally responsible, but even 
when church related, it is not a religion 
nor a church. 

17 FEBRUARY 1967 

Especially designed for 
Gel Filtration Chromatography 
Ion Exchange Chromatography 

i k | Lab~~~~~~~~aora or Columns 
A product of over six years' research know-how 
brings you these "exclusive, 
column features: 

I AQUEOUS AND ORGANIC SOLVENT SYS- 
TEM COLUMNS-only columns specially de- 
signed for use in these chromatographic systems 

2 MIXING CHAMBER-of less than 1/10% of 
bed volume minimizes sample dilution to insure 
optimal zone sharpness for critical separations 

3 INERT NYLON OR TEFLON NETTING-on the 
sample applicator, bottom endplece or flow 
adaptor eliminates adsorption of biologic material 

4 DESCENDING TO RECYCLING OR UPWARD 
FLOW-easily converted by replacing both end- 
pieces with new Sephadex Flow Adaptors 

5 SAMPLE APPLICATOR-distributes the sam- 
ple evenly over the bed surface to insure sharp 

STANDARD zones for critical separations and protects as 
SEPHADEX l& 
LABORATORY RECYCLING well as stabilizes the bed 
COLUMN FOR UPWARD FLOW 
DESCENDING CHROMATOGRAPHY 6 ~ A EINBDSPOTeii 
CHROMATOGRAPHY WITH NEW 6 SPECIAL DESIGN BED SUPPORT-ellmlo 

FLOW ADAPTORS nates troublesome sintered glass disc 

AVAILABLE SEPHADEX COLUMNS AND ACCESSORIES 

SEPHADEX COLUMNS 
AQUEOUS SYSTEMS 

ACCESSORIES 

Size Cooling Sample Flow 
Type cm Jacket Applicator Adaptors 

K 15/30 1.5x30 - - - 
K 15/90 1.5x90 - - - 

K 25/45 2.5x45 - S 0 
K 25/45 "Jacketed' 2.5x45 S S 0 
K 25/100 2.5xl0 - 5 0 
K 25/100 "Jacketed" 2.5xl00 S S 0 
K 50/100 "Jacketed" 5.0x100 S - S 

SEPHADEX COLUMNS "SR" 
RESISTANT TO ORGANIC SOLVENTS 

SR25/45 2.5x45 - - S 
SR25/100 2.Sxl00 - - S 

S=Standard Accessories O=Optional Accessories 
FLOW ADAPTORS* 

Flow Adaptors To fit all K 25 Sephadex Lab. Columns 

'Two Flow Adaptors should be used when conducting upward flow or recycling chromatography. 

Information Service A comprehensive reference list, abstract cards, and other Informa- 
-tion on Sephadex products are available. Direct inquiries on your letterhead to the local} 
Pharmacia representative or to:| 

tz PHARMACIA FINE CHEMICALS INC.| 
I t1800 Centennial Avenue, Piscataway, N. J. 08854 

A-Pharmacla (Canada) Ltd., 110 Place Cremazle, Suite 412, Montreal 11, P. Q. l 
(Inquiries outside U.S.A. and Canada should be directed to PHARMACIA FINE CHEMICALS, Uppsaia, Sweden.) 
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A college or university is an institu- 
tion of higher learning. Those within 
it have as a first concern evidence and 
truth rather than particular judg- 
ments of institutional benefactors, con- 
cerns of churchmen, public opinion, 
social pressure, or political proscrip- 
tion. 

Relating to this general concern and 
corresponding to intellectual and aca- 
demic freedom are correlative respon- 
sibilities. On the part of trustees and 
administrators there is the obligation to 
protect faculty and students from inap- 
propriate pressures or destructive ha- 
rassments. 

On the part of the faculty there is 
the obligation to distinguish personal 
conviction from proven conclusions and 
to present relevant data fairly to stu- 
dents because this same freedom asserts 
their rights to know the facts. 

On the part of students there is the 
obligation to sift and to question, to 
be actively involved in the life of the 
institution but involved as learners at 
appropriate levels. The determination 
and exercise of proper responsibilities 
will be related to the students' status 
as undergraduate, professional, or grad- 
uate students. 

Intellectual freedom does not rule 
out commitment; rather it makes it pos- 
sible and personal. Freedom does not 
require neutrality on the part of the in- 
dividual nor the educational institu- 
tion-certainly not towards the task 
of inquiry and learning, nor toward the 
value systems which may guide them 
as persons or as schools. 

Hence institutions may hold to a 
particular political, social, or religious 
philosophy as may individual faculty 
members or students. But to be true 
to what they profess academically, in- 
dividuals and institutions must remain 
intellectually free and allow others the 
same freedom to pursue truth and to 
distinguish the pursuit of it from a 
commitment to it. 

All concerned with the good of col- 
leges and universities will seek for ways 
to support their institutional integrity 
and the exercise of their appropriate 
autonomy and freedom. In particular, 
the Federation and the regional commis- 
sions, which have a particular respon- 
sibility to look at an institution in its 
totality, will always give serious atten- 
tion to this aspect and quality of in- 
stitutional life so necessary for its well- 
being and vitality." 

E. J. DRUMMOND 
St. Louis University Medical Center, 
St. Louis, Missouri 63104 
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A SHOT IN THE ARM 
FOR AMINO ACID 
ANALYSIS 

We have a new instrument and a new 
method for doing amino acid analyses 
faster, with better separation and sensitivity. 

The instrument: The Hitachi Perkin-Elmer 
Model KLA-3B Amino Acid Analyzer. 

The method: Ligand Metal-Complex Ex- 
change-a unique liquid chromatography 
system based on columns using highly selec- 
tive resins. 

Two columns are used. One separates al- 
kaline amino acids and the other acidic and 
neutral components. The number of buffer 
solutions is reduced, so cost per analysis 
goes down. You can record the complete 
range of hydrolyzates including cysteic acid 
in 105 minutes, with full separation of threo- 
nine from serine and tyrosine from phenyla- 
lanine. 

The KLA-3B is programmed to run com- 

pletely unattended. You can analyze 8 or 
more protein or peptide hydrolyzates per 
day. Switch to seven different types of 
columns for all kinds of analyses. Do ana- 
lytical or preparative work. Analyze free 
amino acids in blood and other physiolog- 
ical fluids, tissue extracts, food, pharmaceu- 
ticals, microbiological preparations and 
many natural substances. 

The instrument offers many fine features. 
The detector system assures baseline sta- 
bility. We employ continuous flow pumps to 
eliminate pulsation. You have the option of 
adding a low-cost printing integrator with 
a count rate of 6000 counts per minute to 
obtain precise quantitative values for small 
samples. 5X ordinate scale expansion for 
microsamples is built in. 

Price?-$17,500 and well worth it for an 
instrument that does the work so automati- 
cally and precisely. We'd like to tell you 
more and send you some sample runs. 
Write to: Liquid Chromatography Dept., 
Perkin-Elmer Corporation, 723 Main Avenue, 
Norwalk, Connecticut 06852. 

SCIENCE, VOL. 155 
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This complete separation of amino acids 
in a protein hydrolyzate is made in 105 min- 
utes using the Ligand Exchange System ex- 
clusive with Hitachi Perkin-Elmer's new Model 
KLA-3B Liquid Chromatograph. Unprece- 
dented speed of analysis, excellent resolu- 
tion, and a reliable flat baseline are all 
demonstrated in this run. 

17 FEBRUARY 1967 

Summer Research Subsidies 

Wolfle's editorial (12 Aug., p. 697) 
pointed out the difficulties that "under- 
nourished small colleges" have in ob- 
taining financial assistance for improv- 
ing their staffs and facilities. As a 
teacher in one of the lowest categories 
of "college" (a California junior col- 
lege), I would like to add that there 
is even more difficulty encountered by 
a junior college teacher who desires 
to do research. The school district from 
which I write has loudly proclaimed 
its antagonism to "federal aid," there- 
by curtailing many programs. Likewise, 
it is apparently opposed to research by 
the faculty (it refuses to reply to ques- 
tions on the subject, and it rejected a 
sabbatical leave for research). As Wolfle 
said, " . . . the administrators of some 
small colleges were uninterested in 
faculty research. Some were even hos- 
tile." Perhaps this attitude is to be ex- 
pected when there is not a single Ph.D. 
in the administration of the entire 
school district under discussion. 

If the latter are any criteria, then it 
would seem advantageous to institute 
financial support for research during 
summers only. If a teacher could be 
given a year's leave, he might apply 
for NSF grants for scientific research, 
but my state education office has not 
answered two letters requesting infor- 
mation about such a leave. Further, a 
junior college with emphasis entirely 
on teaching is not considered an "ap- 
propriate" institution for purposes of 
research association. Perhaps NSF 
Senior Postdoctoral or Science Faculty 
Fellowships could be used, but, "It is 
not . . . the purpose of these fellow- 
ships to provide support for research 
projects as such." Inquiries to the Na- 
tional Research Council, National 
Academy of Sciences, and the Research 
Corporation have all been fruitless. 

Since there are undoubtedly many 
worthwhile research projects in progress 
or envisioned, it seems senseless not to 
have some source of support avail- 
able. Therefore, I recommend that some 
agency establish a "consecutive sum- 
mers" support plan for those teachers 
who have no other time or help for 
their research. Such a plan may be 
a part of the Research in Washington: 
plans afoot for advanced study center" 
(23 Dec., p. 1530)) project, but that 
is in the far future. 

CHAR LES G. DANFORTH 
Glendale College, 
Glendale, California 91208 

The Original "Krow" 

It was with a singular sense of honor 
that I read the recent suggestion (Let- 
ters, 6 Jan.) that my work be used as a 
model for evaluating research produc- 
tivity ("Krow" units: a new evaluation). 
As I hope to complete my thesis this 
year, the sought-after standard for re- 
search output should soon be universal- 
ly available. 

GRANT KROW 
Frick Chemical Laboratory, Princeton 
University, Princeton, New Jersey 

Wanted: Seasonal Naturalists 

The opinions of Calder (Letters, 2 
Dec.) on the National Park Service 
were very similar to those I formed while 
spending three summers as a seasonal 
naturalist. I am not certain that the de- 
sire to do, or competence in scientific 
research is a prerequisite to a success- 
ful park naturalist. That progress in 
the naturalist programs has lagged be- 
hind progress in other fields of biology 
and geology may be due to the quality 
of personnel available for employment 
-particularly the seasonal naturalist. 
The job does not appeal to high school 
and college teachers primarily because 
of the GS-4 salary scale and the gen- 
eral lack of facilities for married in- 
dividuals with families. If the parks 
are to be staffed with high-quality sum- 
mer personnel, they must be graduate 
and undergraduate students. But talented 
students in "field biology" are attracted 
to other summer programs and the ex- 
perimental or "laboratory biologist" 
seems to consider such experience out- 
side his field and of little value. 

I agree with Calder that the colleges 
and universities need to encourage stu- 
dents to consider this sort of experi- 
ence. For anyone eventually intending 
to teach, whether as a "field or labora- 
tory" specialist, experience as a sea- 
sonal naturalist is easily worth the sacri- 
fices. On the other hand, the NPS 
needs to introduce a program which 
keeps college students aware of the em- 
ployment opportunities by advertising 
on college bulletin boards for their sea- 
sonal personnel. If the schools don't en- 
courage such employment and the 
NPS doesn't advertise it, how can we be 
assured that our national heritage will 
be in the hands of our best personnel? 

JOHN E. BUTLER 
Department of Zoology, 
University of Kansas, Lawrence 66044 
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Ours. And ours. 
The systems shown are unique: they are the only ones 
available that combine tritium air and gamma area moni- 
tors with calibrators and remote alarm stations. (But be- 
fore we go on, please note that calling these systems 
"tritium air and gamma area monitors" really gives you 
no hint as to their true and unusual versatility. Both of 
these systems can also monitor argon-41, carbon-14, chlo- 
rine-36, fluorine-18, krypton-85, radon-222, sulfur-35, 
xenon-133 and xenon-135. And we provide conversion 
tables with either instrument which readily enable you to 
use them in this way.) Also: both systems feature ad- 
vanced design which provides primary gamma compensa- 
tion and insensitivity to cigarette smoke and airborne 
dust. Finally, the accuracy and reliability of these instru- 
ments provide a maximum of confidence when monitor- 
ing: nuclear reactors, neutron generators, stack gas, iso- 
tope laboratories, and the like. Now the systems. 

Triton 755 B System (shown on left). 
The model 755 B Triton accurately monitors airborne 
tritium or ambient low-level gamma radiation. (Or the 
other beta-emitting isotopes shown above.) The design 
of this instrument eliminates the errors usually associated 
with tritium air monitors and provides a new high level 
of accuracy and reliability. Its exceptional stability and 
sensitivity also permit analytical applications when incor- 

porated into the closed atmospheric circuits of controlled 
environmental experiments. As a low-level gamma moni- 
tor it has much higher sensitivity than most gamma survey 
meters. The calibrator is shown attached to the right side 
of the console, while the remote alarm with visual and 
audible signals is on the left. 

Triton 855 System (shown on right). 
The model 855 Triton is more sensitive than its progenitor 
above and is ideal where the monitoring of extremely 
small amounts of gaseous radioactive contamination is a 
necessity. This instrument is particularly suited for moni- 
toring the maximum permissible concentration of tritium 
in air (5,Ac/M3) since the sensitivity is 10 ,uc/M8 full 
scale. It can also serve to measure other beta emitters and 
is a very sensitive gamma area monitor too (0.05 mr/hr. 
full scale). 

For complete information on these tritium air and 
gamma area and argon-41 and carbon-14 and chlorine-36 
and fluorine-18 and krypton-85 and radon-222 and sul- 
fur-35 and xenon-133 and xenon-135 monitors, please 
write and request file Triton-S. 

JOHNSTON LABORATORIES, INC., 4 
3617 Woodland Avenue, Baltimore, Maryland 21215 
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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- 
norfty 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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European Discontent with the "Technology Gap" 

When Charles de Gaulle began his anti-American campaign, leaders of 
other Western European states were slow to join. Recently, however, a 
focus for common discontent has appeared in the slogan "technology gap." 
In many fields, Europe's technology is at least equal to that of the 
United Sitates, but in some highly visible areas, such as aerospace, 
electronics, (and computers, America is preeminent. European leaders 
feel that the technology gap is growing, and some foresee an "under- 
developed continent" dependent upon the United States. 

Many factors contribute to American success, but in Europe two 
are emphasized. The large U.S. market encourages investments, such as 
the $130 million that RCA poured into color television, and the U.S. 
devotes a greater fraction of its large gross national product to research 
and development than Western Europe does. 

Less talked about are other differences between us. One is la matter 
of education. In Germany only 8 percent of college-age youths enter 
universities, while in the United States 40 percent do so. This contrast 
contributes to a difference in managerial skill. Middle levels of Ameri- 
can management are more competent than their European counterparts. 

Some of the most important factors in the technology gap are dif- 
ferences in social attitudes. An illustration was provided me by an of- 
ficial of a large European-based oil company that operates laboratories 
on both sides of the Atlantic. The company had discovered that the cost 
of performing comparable work on the two continents was the same 
despite much higher salaries being paid in the United States. The man's 
explanation was this: in Europe scientists directed the work of techni- 
cians while in the United States scientists personally made the measure- 
ments. Moreover, in America top scientists were willing to eat cafe- 
teria-style. In Europe, a leisurely lunch must be served, on a white 
tablecloth. 

In a consideration of the technology gap, developments in Japan 
are relevant. For more than a decade the Japanese have achieved the 
fastest economic growth of any major nation (about 10 percent per 
year). Japan has become strong in the production of electronics devices, 
optical instruments, steel, and chemicals. Today Japan is the leading 
shipbuilder, and the Japanese have been pioneering in the construction 
of gigantic oil tankers and bulk carriers. Japan has become a leading 
exporter of steel, despite the fact that it must import iron ore from 
overseas and much of its coking coal from West Virginia. Japan did 
not discover or develop any principal plastic material, yet today it is 
second only to the United States in the production of plastics. In achiev- 
ing this progress Japan utilized foreign R & D, purchasing technical know- 
how and encouraging the establishment of foreign-owned subsidiaries. 

In part, the Japanese success is due to a willingness-even an eager- 
ness-to work. In part, it is due to, a policy of using and improving 
on the best ideas of others. Another important factor is educational 
policy. The Japanese educate a larger proportion of their youth than 
the Europeans do. More than 80 percent of the top industrial managers 
in Japan have a university education, as compared with 30 percent 
in Britain. 

European politicians are looking for easy ways to fill the technology 
gap. They talk of forming a European Technological Community, but this 
will not suffice. They should consider an additional course-study of and 
improvement on the best elements of Japanese and American procedures. 

-PHILIP H. ABELSON 
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See it first in Science 

Science is one of the world's most quoted 
publications-both in the scientific litera- 
ture and in the daily press. Each week 
Science makes news because it brings you, 
quickly and authoritatively, reports of im- 
portant new research findings. 

Researchers all over the world are 
choosing Science for publication of im- 
portant results because: 

* Science now reaches 130,000 workers 
* Fast handling assures rapid publication 
Science is included along with many 

other benefits in annual AAAS member- 
ship dues of only $8.50. Scientists in other 
countries are cordially invited to join at 
the same annual dues as that paid by sci- 
entists in the U.S. For benefits, see the 
other side of this page. 

Many of the world's most productive 
scientists find Science indispensable. Why 
not join them? 

American Association for the 
Advancement of Science 

1515 Massachusetts Avenue, NW 
Washington, D. C. 20005 

I apply for AAAS membership at $8.50 
annual dues: 

Full name ............................ 

Address .............................. 

City .State .. ZIP . 

L Please bill me aI Check enclosed 

Your signature ........................ 

) I propose for AAAS membership: 

Full name ............................ 

Address ............................. 

City .State .. ZIP . 

An invitation to join AAAS will be sent to 
any colleague you may wish to propose. Sign 
below if we may use your name in extending 
this invitation. 

Your signature ........................ 

D 
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The most eminent men of science have been 
members of the American Association for the 
Advancement of Science since its origin in 1848. 
More than 75 % of the members of the National 
Academy of Sciences are AAAS members, as 
are 70% of all U.S. Nobel Laureates in science. 
Among the many benefits in which members 
share, at an annual dues of $8.50, are: 

52 issues of Science, including more than 
* 1000 brief reports of new research findings in 
all the major fields. * 160 review articles, writ- 
ten by innovators in specific lines of research. 
* 400 book reviews, each prepared by a special- 
ist whose appraisal is a reliable guide to the 
value of the book to you. * Nobel lectures of all 
the prize winners in science. * News & Comment 
-weekly analysis by science-oriented reporters 
of the mutual impact of science and politics. 

Annual meetings, known as the "world series 
of science." The 1967 meeting will be in New 
York City, December 26-31. 

Fellowship in the AAAS, honoring meritori- 
ous contributions to science. Fellows are nomi- 
nated annually from among the membership. 

The satisfaction of sharing in the purposes of 
AAAS membership. These are to: * Further the 
work of scientists. * Facilitate cooperation 
among scientists. * Improve the effectiveness 
of science in the promotion of human welfare. 
* Increase public understanding and apprecia- 
ation of the importance and promise of the 
methods of science in human progress. 

You are cordially invited to join AAAS by 
sending in the card. 



A NEW SERVICE FOR 
SCIENCE READERS 

If you have an instrument problem 
which is not covered by the ads in this 
issue write to us directly, giving full de- 
tails. We will see that you receive the 
information you need. 

PLANNING A NEW 

LABORATORY OR 

SCIENCE BUILDING? 

Let us help you by putting you in touch 
with the manufacturers whose equip- 
ment you will need. Write a letter on 
your organization letterhead to the ad- 
dress below. We will forward copies of 
it to all appropriate manufacturers. 

SCIENCE MAGAZINE 
Room 1740 
1 1 West 42 Street 
New York, N.Y. 10036 

.. . ..... ~~~~for 
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:,%ftnx& SeaKemn Brand 
Aga rose 
EXCLUSIVE DISTRIBUTOR 

BAUSCH & LOMB 

Manufactured by Marine Colloid, Inc., distributed ex- 
clusively through Bausch & Lomb in the laboratory and 
clinical fields. 

Agarose, strongly-gelling Agar extract (powder form), 
non-ionic, with minimal absorption and electroendos- 
mosis, is supplied in standard units of 25, 100 and 250 
grams. Larger quantities available on request. 

For information about Spectrophor I . . . the Bausch 
& Lomb electrophoresis equipment, write for Catalog 
34-2138. Bausch & Lomb, 20738 Bausch Street, Roches- 
ter, New York 14602. 

Sheet 34-2090 B U C O Bi 

Circle 833 on Readers' Service Card 

rW U 
I 

S , , ,S I S S S t e, Z 

UWUUWo W' " I L ? o 
a . "I ez MM 0 I Zo Z 

I *!IQ n VL 

0 zr V 2 or O o 0, z vg 

n 2 ;t > n S ' Q C 

I r @"U9UuwbuubelO0& b~ozwhewlvwl~fw~uwb-4 MM W 0" .0 

I 0 * 

I c SS@ @ @ 888888008088W O W0SgSW""o .W4 _ 

I 
C< 

n 3 -.0 x ,Cr' 00 - c I ~~ SS~S~bWI~~stmOSS~ P 2m& w0Jsm 05 ~.sob~ ~ 

I ~~~~~~~~~ r8 

I Z j3 C C 

O cr 

I g f 2 a | 'o w " o 

I ra, 0 "a2" 'o" " ""= _ . 

I a CN V"""oototoooeotzz !!-, ffi 

3 -5 ii~~~~~~~030431F ; 

I 3" 

I -----___ 

I bWW"OSS"4SS&W"JgtOSS"4SW QSS '" o 0 

I . z a - 

I~~~~~~~0 ox rqUW"~9b"O q9U&W""* 

1 3 ~~~~~n 
I Q 8 

Q~~~ *m 3 t Q 3,o 
" *3xs - . ^s 

I _. s3 Ag w!. 

c 0W 0~~~~~~~~~~~~~ 

I _. >I 

j nS 055.4.45 3~t320i3 am L a 

I z 3.; Uv , US= ;ZUt 5.Uut;..4o 
Z03 0 * 

O r 

I & : " ~o b "os ui 99Po 

0~~~~~~~~~~~~~~~* 
1L 0 22 2 WZ 

be be ~ ~ ~ ~ ~ ~ 

c e4 0(A W A 4 

W """"0040 &WO0004mawe@444nm OS C) 

nrer C I uw."oso~soubw""o6"soubw""6 * I 

Z~~~Z 
*S.4SS&W~~w@.p.4,S~uM0.0..5 W~49 03~~~~~~~~~~~ 



I~~~~~~~~~ ~~~~~~~~~*'~ ~ ~ ~ ~ ~ ~ 

0/ 

LU 
1. 

1U 0I 
0 

(IN 

.to -o o 1* * < 

Z E Z 

> jq 0~~~ z 

- ON .."A SVVV 0q4 #O lqwew D noA *9iy 

*------ duZ ................................ ssippV P 

.i.....................------------------ JeAoldw3 

.*-------------- uow4Jodoa ................ UO4!SMOd 

01 *OpnAUa pUD 4uud ""Ild 

2c~~~~~~~~~~~~~- 

0. 

1.0 
C42 ~ ~ * 

1 H s A LU o 
-] ;c ;n Z 

0 - 
Z ? D 

~~~ ~z 

*---d!Z *-s-sss ~i*---*-*-seippy I 

.~~ss-ss--- * 
J.Aoldw3 

. * uew..odea *-uo.;---- ?usod | 

0141 *PBPUI pUr ,U!Jd "D0* d 

measure smooth muscle 
contraction with the 

PHIPPS & BIRD 

LINEAR MOTION 

TRANSDUCERS L AE S1T2 

1. Allows linear 
recording of motion 

2. Ideal for measuring 
a minimum of motion 5 

at low frequency L 4 ,j 
3. Low friction (50 mgcm) 

* Mmlii 4. High sensitivity 
. 

5. Reliable and accurate 

6. The ST2 can be connected to 
any suitable recorder 

ST2 Linear Motion Transducer 
without micrometer-Isotonic or 
Isometric Measurement 

Cat. No. 7053-460 
Converter-An exciter-demodulator 
for use with D.C. or Servo type re. 
corders Cat. No. 7053-470 

FOR RESEA RCH 
AND 

TEACHINGG 

.' dlL'N,:'te~~~~~~~... . '.:.. :...::.:.'::.3 
*::.,,~~~~~~~~~~~~~~. .. .. .. . .. . 

Catalog No. 7053-400 

* Designed for the purpose of studying the effect of drugs 
or electrical stimul on Isolated organs and smooth muscle 
segments. 

* For use with mechanical or electronic recording systems. 

* Allows quick, easy attachment of tissue 

* Tissue can be washed without exposure to air or chamber can 
be drained. 

* Diffusion between chamber and reservoir prevented by check 
valve. 

* Allows accurate recording of tissue contraction. 

* Water temperature precisely controlled. 
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More FIRSTS for Sigma 

Now Produced by Sigma at Higher Purity: 

PYRUVATE KINASE 

Type 11, Crystalline From Rabbit Muscle 

Ammonium Sulfate Suspension 

Activity: 1 mg will convert approx. 350-500 AtMoles of 

Phospho(enol) Pyruvate and ADP to Pyruvate 

and ATP per minute at pH 7.6 at 370C. 

Substantially free of Lactic Dehydrogenase and Crea- 

tine Phosphokinase and Phosphoglucomutase. 

2 mg $ 3.50 50 mg $59.00 

10 mg 12.75 100 mg 84.75 

myo-INOSOSE-2(sCyllo-Inosose) 
Grade Ill-Purified, Approx. 98-100% 

By Bio-oxidation of myo-inositol in the 2- position. 

10 mg $4.00 100 mg $20.00 

25 mg 8.00, 500 mg 60.00 

We pay the postage anywhere. 

GLUTATHIONE REDUCTASE 
From Yeast Type III 

Highly Purified Suspension 

Ammonium Sulfate Solution 

1 mg (0.5 ml) $ 6.30 Activity: 1 mg will reduce approx. 

5 mg (1.0 ml) 23.40 80-100 puMoles of Glutathione 

per minute @ pH 7.6 @ 25 C. 

Substantially free of Glucose-6-Phosphate Dehydrogenase, 

6-Phosphogluconic Dehydrogenase, Isocitric Dehydrogenase 

and TPNH Oxidase. 

ORDER DIRECT TELEPHONE COLLECT 
from ANYWHERE in the WORLD 

Day, Station to Station, PRospect 1-5750 

Night, Person to Person, 
Dan Broida, WYdown 3-6418 

TWX (Teletype) Day or Night: COLLECT-314-556-0594 
TELEGRAM: SIGMACHEM, St. Louis, Missouri 

The Researech Lboorterles of 

S I1 NAIP AcECHEMICAL COMPANY 

3500 DEKALB-ST. * ST. LOUIS 18, MO. * U.S.A. 

Distributed in the United Kingdom through 
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng. 

. 
= 

~~Phone RENown 5823 (Reverse Charges) 
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Put Precision 

in Your 

hromtatography 

CUse a luc h er 

g VARI GRAD .; 
For simultaneous preparation of independent elution g 

gradients of varying molecular structures, pH values 
and solvent concentrations . . . with high degree of 

precision . . . a dependable Buchler Varigrad is at 
| g your service. Each compact, convenient-to-use unit em- 

.| g bodies design improvements already tried-and-proven S 

in numerous laboratories throughout the world. 

CYLINDRICAL 
~~ ..~ VABAIGRAD 

Comprises a cylindrical system of 
~~~~~ ~~~9 glass tubes of 400 ml capacity 

each * Tubes in adjustable V. 
bracket mountings provide easy 

'g p;disassembly and mounting * In- 
terconnections by ball joints and 
3-way stopcocks assure easy 
drainage and filling from bottom 

X w.,,,.n ., , , ,,.|. by separatory funnel-eliminat- 
. | ,;ing bubbles * Rotating bracket 

>r) g M UC.D~l, assembly permits filling from one 
convenient position. Designed for 
use with organic solvents. 

g RECTANGULAR VARIGRADS 
B Made of acrylic plastic and consists of 9 interconnecting 
|4$ rectangular chambers * Designed specially for aqueous 

A. solvent-systems * Compact and rugged, plastic construction 
S. permits easy disassembly and assembly * Fluid flows be- 
g tween chambers by interconnecting passages controlled F 

by Teflon stopcocks * Available in one liter or four liter- 

> capacity. 

IT ZZ7 LUORAT ORY APPARATUS P*01 PECBON INBTFRUMENTS 

| S~~tER)|BUCHLER INSTRUMENTS, INC. 
|RM |1 1327 115TH STREET, FORT LEE. NEW JERSEY 0:7024~l 
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Only Labconco makes 21 
different laboratory carts 

This is the only line of bestows, and polyvinyl.These 
carts designed specifically materials are chemically in- 
for use in the laboratory. ert, easy to maintain. 
They're made of heavy Labconco carts start as 
steel, welded for extra low as $45. For a fully-illus- 
strength. There are no riv- trated brochure, write Lab- 
ets or bolts to work loose. conco Corporation or see 
All steel parts are light your laboratory supply 
green epoxy coated. dealer. 

Typical materials used in 
making Labconco carts are I-J B EB 
fiberglass, compressed as- 8805 Prospect, K.C., Mo. 64132 

TIME YOUR TESTS 
IN SPLIT-SECONDS! 

o5. ALL PURPOSE 
4' .; 5 LABORATORY 

>40tS 217 <3Q2 TIMERS 
25 

3 3 
MODELS AT 

$26.00 to $33.00 

You can set the large 8" dial for any desired time period within 
an unusually wide range of 3600 possible settings, (ie., 1 sec. 
to 60 min., 1 min. to 60 hrs., etc.). At end of preset interval, 
alarm sounds and external load is automatically switched on or 
off. 

GRA-LAB MICRO TIMERS, Electric Stop Clocks, are DI 
available in 1/10 sec. or 1/1000 min. graduations . s 
for split-second measurements of elapsed time in ; 
laboratory or production operations. Price $42.00 X 

WRITE FOR COMPLETE CATALOG! = 

DIMCmO-GRAY COMPANYl 203 E Sixth St. 
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S C H O T T 
Narrow-Band Optical Interference Filters 

310 to 2000nm. Transmission up to 60%. 
Half-band width down to 5nm. 

All Schott narrow-band metal filters are furnished with cemented 
solid-colored (absorption type) glasses to remove undesired 
side-band transmission. Standard size 2" by 2" or 2" diam. 
Special sizes available, prices on request. (fob New Rochelle) 
Ultraviolet "IL" 310-349nm $64. each; 350-389nm $37. each. 

Infrared Filter "IR-AL" 1000-2000nm $68. each. 
The "IL" (Line Filter) is available in wavelengths between 

390-800nm, nominal value tol. 1%o but at least ?5nm, 
Tmax 30%; HW abt. 10nm; TW/HW 1.7, $31. each. 

Continuous WEDGE Variable Filter 
Range: 400-700nm type S-60 (25 x 60mm) $42; 

type S-200 (25 x 200mm) $177. 
Range: 700-1200nm type SL-200 (25 x 60mm) $185. 

Prices include calibration certificate. 
A full range of metal transmitting-type filters is available in 
various half-band widths and transmission tolerances. 

Write for Bulletin 3701-E 
UV-R-250 REFLECTING-TYPE FILTER 

in ultraviolet region peaked at 250, 280 and 310nm. While this 
filter works on a reflecting principle, it results in an in-line trans- 
mitter in ultraviolet and opaque in the visible and infrared. 

Write for Bulletin 3700-E 
NEUTRAL DENSITY SOLID GLASS FILTERS 

Made of Schott Glass, for use with high energy lasers without 
bleaching or damaging effect when irradiated with lm sec. pulses 
of 300 joules per square cm. Density: 1-1.0 in increments of 
0.1, also 2.0, 3.0 & 4.0. 2" square or round. Set of 10: $150. 

Write for Bulletin ND-419 
U.S. Importers and Distributors of Schott Glass for over 40 years. 

FISH-SCHURMAN CORPORATION 
74 Portman Road, New Rochelle, N.Y. 10802 

RshSchurina 

Klett Summerson 

Photoelectric Colorimeter 
T i u 
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lagen and elastin with especial attention 
to involvement of aldehyde components 
in such processes. The symposium was 
summarized by P. Person who con- 
cluded that the dental profession was 
coming to realize that the mouth was 
too important for it to rely solely 
upon its own efforts for advances 
and new knowledge, and that this meet- 
ing represented an attempt to recruit 
new research colleagues from other dis- 
ciplines in all the sciences. 

The respective presiding officers at 
the sessions were A. A. Dahlberg, M. L. 
Moss, B. Eichel, M. B. Engel, and 
M. U. Nylen. The meeting was sup- 
ported in part by a grant from the 
Warner-Lambert Research Institute and 
American Chicle Research Department. 

PHILIP PERSON 

Veterans Administration Hospital, 
Brooklyn, New York 

Pharmaceutical Sciences (Np) 

Section Np held eight sessions which 
included 26 contributed papers, one 
symposium, the vice-presidential ad- 
dress, and the distinguished lecture. 

There were 11 contributed papers in 
the general area of hospital pharmacy. 
W. L. Guess (University of Texas) dis- 
cussed the use of cell culture in in- 
vestigating the subtle toxicity of cer- 
tain plastic components used in the 
manufacture of polyvinyls for poten- 
tial use as packaging material for foods, 
drugs, and devices used as supportive 
therapy in the treatment of disease. 
His group demonstrated that toxic ef- 
fects of certain compounds could be 
demonstrated on cells in culture, where- 
as the usual animal tests indicated that 
these substances were relatively non- 
toxic; they concluded that there was a 
great need for further research into 
the relationships between various levels 
of toxicity evaluation to potential harm 
in the human subject. 

George Archambault (pharmacy li- 
aison officer to the Office of the Sur- 
gean General) discussed (i) the dangers 
in making comparisons in reported 
pharmacy costs without adequate defini- 
tions of what constitutes the cost and 
work load elements, (ii) the showing of 
values in specific reports when properly 
used, and (iii) the presentation of a 10- 
year drug and workload cost analysis 
of a chain of hospitals. 

A. G. Isack (U.S. Public Health 
Service) discussed the opportunities for 
the advancement of quality through 
Medicare and indicated that Congress 

17 FEBRUARY 1967 

0:0 

Only SPECTROPHOR I can do 

routine Serum Protein Electrophoresis 
without staining, without counting pips 

Qualitative and quantitative determinations of 8 samples of serum pro- 
tein in 90 minutes or less ... and operator time is never more than 30 
minutes per run. You're assured more reliable results with far greater 
simplicity of procedure than you can get with any other system. Repeat- 
ability is within 2 %. No staining. No difficult preparations. No pip 
counting or calculations necessary. 

Some Spectrophor I procedures can indicate albumen loss in wasting 
diseases, gamma globulin increase in hepatic conditions, disappearance 
in agammaglobulinemia. Diagnoses multiple myeloma. Separates 
hemoglobin for Sickle Cell disease and Hemoglobin F. LDH determina- 
tions diagnose and follow the course of treatment of a wide variety of 
clinical disorders . .. myocardial infarction, liver disease, etc. 

Write for Catalog 34-2138, Bausch & Lomb, 20838 Bausch Street, 
Rochester, N. Y. 14602. 

BAUSCH & LOMB (Yj 
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e~iultifuge 

Many heads are better ment, you reach 23,400 
than one. The UV offers -7rpm and 37,950 g. Your 
over thirty. Plus hundreds I EC dealer has the UV in 
of accessories for unlimited appli- stock. Get the one centrifuge that 
cations. Volume lab work? Precision does the work of many. In the mean- 
research? The fast and versatile UV time, write us for Bulletin UV. 
handles both. You get 5600 rpm INTERNATIONAL 
and 4750 g with large capacity IC EQUIPMENT CO. 
heads. With m ulti-speecd attach- 300 SECOND AVENUE.- NEEDHAM HEIGHTS, MASS. 02194. 

CONTROL UNIT 

NEW 1970-PR 

MODEL - 

SPECTR~A? Pritchard Photometer 
The NEW 1970-PR MODEL has a wider range of brightness measurement 
than any other photometer. Angle of acceptance is variable from 20 to 2' 
of arc. Write Today for Complete In formation 

PHOTOMETRIC SERVICES AVAILABLE 

PHOTO~ REEAC corp 
Karl~ Frud prsdn Phtmti ntuet frSineadIdar 

837No.cauena Bvd .* Holwod c lfri 903, 23 6.63cbepcr 
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has given and will continue to give 
new incentives to move with the main- 
stream of modern medical care through 
the efforts of governmental and volun- 
tary agencies working as a team, and 
that the main result of the health in- 
surance program for the aged will be a 
definite and positive effect on health 
care not only for the aged but also for 
the entire population. 

Andre Archambault presented the 
vice-presidential address entitled "Phar- 
maceutical education: a dual challenge." 
He stressed the need for all pharma- 
ceutical scientists and all pharmacists 
to do more thinking and more re- 
search with the problems that emerge 
from the professional and social 
changes which affect pharmacy and 
which may therefore influence pharma- 
ceutical education. He emphasized that 
it was not only the challenge of the edu- 
cator to prepare the graduates in the 
pharmaceutical sciences for the fu- 
ture, but also to help them to identify 
the specifics of quantity, quality, and 
content of what should be taught, and, 
in particular, of what they should learn, 
and that the responsibilities of the 
health workers do not only consist of 
providing professional services to the 
patient but also involve the problems 
and interests of the whole community 
and even the future of mankind. 

Fifteen contributed papers in the 
areas of pharmacology, physical phar- 
macy, pharmaceutical chemistry, and 
clinical pharmacology were presented 
during the sixth session. L. H. Block 
and P. P. Lamy (University of Mary- 
land) reported that the effect of poly- 
mers on the transfer rate was postu- 
lated to be the result of viscosity, an 
interaction with drugs, or a change in 
interfacial properties: data suggested 
that the substantial increase in viscosi- 
ty, after the addition of macromole- 
cules, plays a dominant role in the 
depression of drug transfer within the 
gastrointestinal tract fluid. R. L. Powell 
and J. P. Buckley (University of 
Pittsburgh) reported that phenformin 
HCl protected experimental animals 
subjected to chronic exposure to an 
altitude of 29,000 feet. They suggested 
that the compound may not only be of 
value in situations of exposure to low 
oxygen tension at high altitudes but 
also in many clinical conditions where 
the disease state leads to oxygen 
deficiency. F. T. Galysh and B. M. 
Regan (Baxter Laboratories, Inc., Mor- 
ton Grove, Illinois) reported that 2-(3'- 
benzamidopropyl )-l-cyclohexyl -2 -thio- 
pseudourea HCl is a potent, local an- 
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YOURS FOR THE ASKING! 

a. 
- ~brand 

new 

cataloD~ 
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on 
DigiffitO 

Solid State 
modules 

(and related equipment) 

an easy to read 
easy to use 

catalog 
with complete 
specifications 

schematics 
and prices 

DigiB~it? logic modules enable research. 
ers to design and build specialized one- 
of-a-kind equipment for programming, 
reading -and analyzing data. 
All DigiBit modules carry an unlimited 
time guarantee against defects. If any 
element ever fails, BRS will repair or 
replace it without additional cost. 
THE WHOLE STORY IS IN THE BRS CATALOG. 

WRITE FOR IT TODAY. 

545 HOLADDIE 

ETSILE MARLAN 2070 
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esthetic extremely effective on topical 
application with a higher therapeutic 
index than local anesthetics currently 
in use. D. Gorde and R. A. Heiser 
(Squibb Institute for Medical Research) 
reported- on the clinical effectiveness 
of intraoral bandages as a surgical or 
protective dressing on oral surfaces 
after surgical procedures. 

A. Grollman (University of Texas 
Southwestern Medical School, Dallas) 
presented the Section Np distinguished 
lecture on hypertension. He discussed 
the role of the kidney in maintaining 
a normal blood pressure and the im- 
portance of the kidney in preventing 
the development of hypertension. He 
indicated that cardiovascular hyperten- 
sion is currently one of the major 
causes of death in the United States and 
although the cause may be listed as 
congestive heart failure or cerebral ac- 
cident, the actual cause of death is 
chronic hypertension. 

The last session was the symposium 
entitled "Therapeutic incompatibilities 
involved in drug dosage" arranged by 
W. J. Kinnard, Jr. (University of 
Pittsburgh). J. D. McEvilla (University 
of Pittsburgh) discussed recent surveys 
on the incidence of adverse drug re- 
actions and noted the need for more 
exact measurements of the problem. 
J. R. Gillett (National Heart Institute) 
discussed in, detail actions of drugs on 
various enzyme systems within the body 
and the mechanisms by which one drug 
can either potentiate or inhibit the 
pharmacological or therapeutic activity 
of another drug. K. H. Beyer (Merck, 
Sharp & Dohme Research Laborato- 
ries) discussed the importance of pre- 
clinical predictiveness of abnormal drug 
interaction, and emphasized the impor- 
tance of altering drug dosages when 
one compound has been demonstrated 
to potentiate the action of a second 
compound on laboratory animals. 
He specifically emphasized the actions 
of the thiazide diuretics on electrolyte 
metabolism and the control of the con- 
gestive heart failure patient with digi- 
talis drugs. L. E. Cluff (University of 
Florida) discussed the adverse reac- 
tions occurring at the Johns Hop- 
kins Medical Center and indicated that 
these occur mainly in those patients 
who were receiving large numbers of 
therapeutic agents (12 to 22 different 
compounds). 

The officers and representatives of 
the sponsoring societies met to elect 
new officers and to formulate the 1967 
meeting in New York. Curtis Waldon 
(Brooklyn College of Pharmacy) is 
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Microprojection and Photomicrography 
with the M15C Research Microscope 
The Vickers system for illustration and 
group display of microscope images 
gives you a versatile capability for high I 
performance projection and projection 
drawing, combined with instant con- - :6 

vertibility for photomicrography, either 
manual or fully automated, in all pop- 

ular film formats. Very high intensity 6 = , 
100 watts, at 12 volts, sufficient for - * I 

projection of high power phase and : -R 
polarizing images - is available from i*w 
the new quartz iodine illuminator base, 
supplied with complete facilities for _ A_ 

sensitive and convenient control of the 
illuminating beam. Color temperature is 
31000K in normal operation, up to 33000dK 

LIZZL{~1I at full voltage., A continuously variable 
transformer and voltmeter are built into 
the basetogether withbulbcentering 
motions, a condensing lens focusable by 
rack and pinion and gear-actuated con- 
mirrorunittrol of the field iris aperture. A joys 
daig(yadtcontrol mirror is mounted in the micro- 
scope base, making beam alignment mar- 
velously precise and convenient. The 

M15C microscope includes a unique "con- 

_ wax scrtbeen tisosupliebdy which allows preo- 

jection of the image either vertically or syst ) (vertible trinocuarzn body which allo wpst pyr 
swinging in pillar-mound c binocular and monocular bodies on a 

100% reflectance trip-mirror unit. This de- 
sign gives you complete versatility in set-up 

the sketches illustrate. (1) Horizontal 

*~~ -~ projection in any direction (since the trip- 
a/It N S mirror unit is rotatable). (2) Projection 
V ~~~~~~drawing (by addition of a mirror to throw 
I imi ~~~~the image to the table top). Images are 

\ / Surprisingly bright even in a well-lighted 
room. (3) Vertical projection to a rotatable 

, projection head (a unique micro-crystalline 
wax screen is supplied which gives reso- 
lution superior to the ground glass and 

Fresnel systems). (4) Instant changeover to photomnicrography of all types, by 
swinging in pillar-mounted cameras (send for our complete camera catalog 
describing the Wide selection available). The Vickers M15C microscope has 

V ~~~75 WAITE COURT, MALDEN, MASS. 021Z48 * (617) 324-6666 
Member of the Wickers Groop iN CANADA: 1570 MIDLANID AVE., SCARBOROUGH, ONTARIO'* (416) 7S 1-4360 
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the new vice president and chairman 
of Section Np for 1967; and W. L. 
Guess (University of Texas) was elected 
committeeman-at-large. 

Luncheon and dinner were spoii- 
sored by E. R. Squibb & Sons and 
McKesson & Robbins, respectively. 

JOSEPH P. BUCKLEY 

University of Pittsburgh, 
Pittsburgh, Pennsylvania 

Agriculture (0) 

Agriculture and the Quality 

of Our Environment 

The thirty-five papers presented in 
the symposium on "Agriculture and the 
Quality of Our Environment" were 
nearly equally divided among three 
aspects of environmental quality. A 
large number of papers were presented 
on the effects of environmental pol- 
lution on the soil, on crops, and on 
livestock. The deleterious effects on 
plants of polluted air from industrial 
firms has been known for more than 
a century. The crops affected include 
almost the entire range from cereal 
grains and grasses to vegetables, or- 
chard trees, and forests. Among the 
important chemicals causing the injury 
are chlorine, sulfur dioxide, ethylene, 
and ozone. Animals too have suffered 
from the effects of toxic gases and 
particularly from the contamination of 
feed crops with fluorides. Two papers 
were presented on the potential and 
actual effects of radioactive fallout on 
plants and animals. The existing and 
recommended controls to prevent or 
minimize the injury to agriculture from 
environmental pollutants were dis- 
cussed. 

On the other hand, another group 
of papers presented the evidence or 
lack of it which indicated the extent to 
which agricultural contributes to en- 
vironmental quality. The positive con- 
tributions of agriculture in the form 
of a plentiful and varied food sup- 
ply, in the ornamentals that decorate 
our homes and parks, and in the beau- 
tiful national forests and recreational 
parks were pointed out. The dust 
storms of the past resulting from poor 
soil conservation practices were re- 
called. The present-day problems grow- 
ing out of the widespread use of pesti- 
cides were thoroughly presented. The 
extent to which fertilizers contribute to 
the excessive nitrate content of the 
water was debated. 

One paper indicated cattle feedlots 
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The answer depends on your needs and not on 
an attempt to dimensionalize sensation. That is, 
do you want it small, medium or large? Mini- 
freezer solves the small requirement. An island 
of cold in a tiny container, Minifreezer is a con- 
trolled temperature chamber that can be used 
anywhere to save time, effort, money and space. 

Consider the advantages of having a self-con- 
tained freezer that will take the temperature as 
low as -550C and yet is about the size of a 
standard thermos bottle. No trips to a big freezer 
- quick freezing of samples where they are 
gathered - environmental testing - storage 
you name it. Capacities range from 80 ml to 1500 
ml and you can control the temperature set point 
di rectly. 

If the dimension of cold for your needs runs 
around the size of a cocktail shaker, you ought 
to see the Minifreezer. Catalogs on request. Cock- 
tails, if you are brave enough to ask for a 
demonstration. 
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There it goes... 
another radiochemical shipment 

from Tracerlab 
Our records show that our current speed record from receipt 
of order in Waltham, Mass. to delivery in Berkeley, Calif. now 
stands at 19 hours. The way we're going, it isn't going to stand 
very long. Speed is just naturally part of the Tracerlab radio- 
chemicals service - along with superlative purity, widest range 
(more than 900 stock compounds at last count), and friendly, 
personal attention to your every need. 
Prove it to yourself. Call Dr. John Leak at TW 4-6600, area code 
617 . . . and help us break a new record in speed and service. 

~~ I ~~~A Division of Laboratory For Electronics, Inc. 
WALTHAM. MASSACHUSETTS 02154 

fim Badge Service * Health Physics * Bioassays * Sources * Nuclear Instrumentation * RadiochemicalS 
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Measuring 
low light 
levels 
... requires extremely low 
dark currents coupled with 
maximum useful sensitivity. 
The EMI 6256, a 13-stage 
venetian blind 2" photomul- 
tiplier tube has the essential 
characteristics that are nec- 
essary for low light level ap- 
plications. The unique 10mm 
cathode-DI geometry, togeth-. 
er with the ultra-stable EMI k 
venetian blind design, has re- 
sulted in its widely success- 
ful use in astronomy, biology 
and spectrophotometry. The EMI 6256B has 
a quartz window and the S-li cathode (S-13) 
which has a peak quantum efficiency of 
17% at 4,200 A. The EMI type 6256S has 
5 to 10 times lower dark current than the 
6256B, and should be used when system per- 
formance is dark current limited. This type 
is also available for visible light applications 
as 9502B/9502S, or with 11 dynodes as 
6094B/6094S. Many other EMI photomulti. 
plier tubes are available for special applica- 
tions from stock in sizes from 1" to 12". 
EMI photomultiplier tubes are available 
through qualified engineering representa- 
tives located in major marketing areas 
throughout the United States. A request on 
your company letterhead will bring you the 
name of your nearest representative as well 
as a copy of our latest catalog. 

GENCOM DIVISION 

80 Express St., Plainview, L I., N.Y. 
51 6-433-5900 TWX 51 6-433-8790 

*EMI ELECTRONICS, LTD. 
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and other livestock installations as the 
more important sources of nitrate in 
water supplies. A session of the sym- 
posium concentrated primarily on the 
disposal of the livestock wastes. The 
enormity of the problem was empha- 
sized. No satisfactory chemical or 
bacteriological methods for reducing 
or disposing of these wastes has been 
found to date. Incineration produces 
odor problems. The most generally ac- 
cepted procedures involve methods of 
putting the manures back on the land. 
Soil is considered by several to be the 
natural and thus far the best filter for 
animal wastes. 

The third type of papers was con- 
cerned with the overall problem of en- 
vironmental pollution, both rural and 
urban. Air pollution in the cities was 
discussed in terms of its being a con- 
tributor to the respiratory disease com- 
plex of humans. The sediment load of 
the country's streams and rivers was 
shown to be largely from sheet ero- 
sion, some from gully erosion, and an 
important portion from construction for 
industry or residences. Data on the 
salinity contributed by midwest and 
eastern rivers indicates that these wa- 
ters collectively carry more salts than 
the major western rivers even though the 
salinity problem has been more acute 
in the West. The role that automo- 
biles play in air and soil pollution was 
dramatically portrayed by the results 
of time-lapse photography and analyti- 
cal data. One speaker stated that the 
conventional auto engine must be modi- 
fied beyond what appears presently 
feasible if the pollution effects are to 
be controlled. The impact of pollution 
on recreation and commercial fishing 
in lakes, estuaries and coastal marine 
waters was presented. The need was 
expressed for experimental cities in 
order to try out new ideas of pollu- 
tion control and other aspects of urban 
planning. 

The attendance at the seven half- 
day sessions averaged more than 100. 
N. C. Brady (Cornell University) ar- 
ranged the program. 

NED D. BAYLEY 
U.S. Department of Agriculture, 
Beltsville, Maryland 

Industrial Science (P) 

Operations Research in Branches 
of the Government 

The Operations Research Society of 
America and the Institute of Manage- 

3-DIRECTIONAL 
HIGH RESOLUTION 
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MANIPULATORS 

Offering resolutions of 
0.0001" in the vertical plane 
and 0.004"1 in the two hori- 
zontal planes, the Micro- 
manipulator-has both coarse 
and vernier controls in all di- 
rections. Available acces- 
sories include Ball & Socket 
Joints and Adjustable 
Needle Holders. 

Right or left hand unit complete 
with 3-D tool holder ........ $175 

With magnetic base and ON-OFF 
slide switch ............... $200 

Tilt Movement Unit, complete with 
3-D tool holder ............. $200 

Tilt Movement Unit, complete with 
3-D tool holder and magnetic base 

$225 

)I( cmpany, inc. 
110 Finn Ct., Farmingdale, N.Y. 11135 (516) 293.9212 
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meant Sciences, in cosponsorship with 
Section P, held several symposia. Ac- 
cording to this symposium (27 Decem- 
ber 1966), operations research, systems 
analysis, and multidisciplinary problem 
solving have carried the approaches 
into the nondefense agencies of the 
Federal Government. This extension of 
operations research techniques to other 
areas of public expenditure promises 
new surprises, both in substance and 
method. 

In the nondefense agencies of the 
Executive Branch of the federal gov- 
ernment, there is an emerging but dis- 
persed investment in operations re- 
search. The Legislative Branch is 
providing further impetus in the form 
of initiating bills to give financial sup- 
port to the application of systems 
analysis to pressing public problems. 
Although the Judiciary has gone on 
record as indicating a desire to use 
these techniques, developments are still 
at a primitive stage, with emphasis on 
court calendaring being predominant. 
Finally, state governments are becom- 
ing aware of the need for operations 
research, and have been able to initiate 
some work as a result of the availabil- 
ity of federal planning grants. Because 
so much of the action program of the 
Federal Government is actually ad- 
ministered at state, county, and local 
levels, it becomes increasingly appar- 
ent that analyses of federal programs 
and development of measures of ef- 
fectiveness will require innovation 
beyond that which characterizes de- 
fense and industrial studies. 

Prospects and Problems for Improved 

Health Systems in the United States 

A great deal of introductory research 
has been conducted on systems anal- 
ysis of health programs in the United 
States. The time is now ripe for an 
early synthesis. The speakers in this 
session (29 December 1966) proceeded 
rapidly from an exciting description of 
a production line physical examination 
procedure for a West Coast health plan 
to a consideration of ways in which 
health systems could be better studied. 
In the third year of operation of the 
health plan, some 100,000 health rec- 
ords had been generated and a large 
volume of the diagnostic work was be- 
ing performed automatically. Questions 
of information processing and proce- 
dures for clinical decision-making rep- 
resented great fields for new discoveries. 
The concluding paper described the pro~ 
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manipulators 

Brinkmann Micro Manipulators are available in 
over 40 basic models. All are in stock for im- 
mediate delivery. 

We offer the widest choice of calibrated me- 
chanical drives in various sensitivities, plus 
numerous accessories, including optional tilting 
and rotating devices, dual assemblies on com- 
mon baseplates, magnetic chucks, and instru- 
ment holders. 

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

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

Over 40 basic models to choose from. 
All available for immediate delivery 
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fmom Blackstone does 
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And in very short order. 

This kit is the perfect laboratory combination 
of ultrasonic probe and cleaner with an inter- 
changeable single generator. 
BPO Ultrasonic Probe is ideally suited for cell disruption of 
small biological samples, dispersal of steroids, degassing and 
deaeration of oils and other viscous fluids, emulsification of 
liquids and acceleration of chemical reactions. Compact de- 
sign allows operator complete freedom of movement in reach- 
ing all areas of his work. 
CT.5 Cleaning Tank, developed for use with a water-base 
detergent, enables precision ultrasonic scrubbing for contam- 
inated small parts and instruments. Tank is detachable from 
transducer housing for ease in filling, emptying and cleaning. 
Solid State Generator can be used interchangeably with either 
the BPO Probe or the CT.5 Cleaning Tank. 0 to 100% power 
control allows you to select the most efficient power output 
for your work, or for maximum cleaning efficiency. 
Here are some actual applications: 
* Probe: Disrupts pills with water-insoluble coating in one minute 

with 100% recovery for analysis. 5%-10% is lost in mortar and 
pestle grinding. 

* Cleaning Tanks: Precision cleaning of delicate objects such as 
micro pipets, syringes, needles, clogged micro sieves, and spec- 
trophotometer cells. 

Tell us what you propose to do with the BPO/CT.5 kit, so we can 
tell you more about its capabilities for your laboratory. 

vBLACKSTONE ULTRASONICS, Inc. 
600 Howard St. * Sheffield, Pa. 
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gram planning activities of The Surgeon 
General in determining resource al- 
locations strategies for the improve- 
ment of health levels in the United 
States. 

W. E. CUSHEN 
National Bureau of Standards, 
Washington, D.C. 

Quantitative Studies in Research and 

Development Management 

This session (29 December 1966) 
consisted of presentations by four out- 
standing research workers who are con- 
cerned with representative types of 
problems of a quantitative nature fac- 
ing the R&D manager. 

The application of quantitative tech- 
niques and methods of analysis to 
management problems has been an ac- 
cepted practice for many years now. 
Virtually every major industrial orga- 
nization and most components of the 
U.S. government have operations re- 
search or management science activi- 
ties to do just this job for various 
levels of management.. Most forward 
looking managers use this type of as- 
sistance as inputs to their decision- 
making activities. 

In the area of research and develop- 
ment management, however, it has only 
recently been seriously suggested that 
similar quantitative techniques might 
be available to assist the manager in 
making decisions. Much has been writ- 
ten and discussed about R&D man- 
agement since World War II, but most 
of this has been of a general qualita- 
tive nature, placing the field in the 
category of an art. 

However, it is the opinion of an in- 
creasing number of managers, scien- 
tists, engineers, and analysts that quan- 
titative techniques should prove to be 
of assistance to the manager in making 
his decisions. Many of the decisions 
that the manager must make can cer- 
tainly be expressed in quantitative 
terms-indeed they must be. Do we 
support a particular project or don't 
we? If so, how long should it be sup- 
ported? At how much money? How 
many people? These questions re- 
quire quantitative answers. Quantitative 
techniques should be applicable to 
guide the decision makers. The fact 
that the problems are very complex and 
not yet completely understood should 
not preclude the use of models and 
perhaps simulations as a guide. 

There are many large and small 
problems with regard to the develop- 
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The new YSI Model 54 an- 

swers the need for a quickly 
calibrated, temperature com- 

pensated instrument with re- 

corder output for accurate 

single measurements or short- 
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both lab use and field sampling 
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agitating motorized accessory 

probe permits BOD bottle 
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ment of research and development pro- 
grams to which analytical scientific 
methods might well be applicable. There 
are a considerable number which are 
currently under study by various in- 
vestigators. 

Burton V. Dean (Case Institute of 
Technology) discussed the use of mathe- 
matical models in helping to allocate 
R&D funds. Models were discussed 
which assist in the selection of techni- 
cal alternatives, the funding of sys- 
tem component development, and the 
allocation of costs across systems. 

Richard S. Rosenbloom (Harvard 
University) and W. J. Abernathy (Uni- 
versity of California, Los Angeles) dis- 
cussed the economics of parallel and 
sequential strategies in R&D. They 
pointed out that it is common in tech- 
nological development to identify and 
explore several approaches to a par- 
ticular objective so that the best ap- 
proach may be chosen. The outcome 
of any approach is uncertain; hence 
it is difficult to choose the best ap- 
proach at an early date. To deal with 
this uncertainty, Rosenbloom and Aber- 
nathy suggest that two or more ap- 
proaches to the identified objective may 
be continued in parallel until a clear 
choice between approaches can be 
made, that is, a parallel strategy. Such 
a strategy can serve the functions of 
providing better information for a de- 
cision, maintaining options, or hedging 
against the occurrence of an unsatis- 
factory outcome. 

Herman D. Lerner (Bethesda, Mary- 
land) discussed and appraised several 
recent important studies concerned with 
communication among research scien- 
tists. He pointed out that much of the 
data used in these studies are incon- 
clusive, that much of the results are 
inapplicable to the design of informa- 
tion systems, and that little has been 
done with regard to theoretical ad- 
vances into the nature of this type of 
communication. 

Professor Edward B. Roberts of 
M.I.T. discussed the dynamics of R&D 
organizations. Several feedback models 
were suggested which approximate the 
R&D process in a laboratory. Man- 
agerial actions taken to solve one 
problem may have much greater im- 
pact on other facets of the laboratory's 
operation. Empirical data from a gov- 
ernment laboratory are currently being 
gathered to use in the development of 
these models. 

MARSHALL C. YovITs 
Ohio State University, Columbus 

Invertebrate Zoology 
By PAUL A. MEGLITSCH, Drake University 

The basic processes of all the invertebrates, 
from the Protozoans through Insects and 
Myriapods, are covered in this introduc- 
tory text, suitable for use in either a one- 
semester or full-year course. Considerable 
attention is given to comparative physiol- 
ogy, though all discussions are compre- 
hensible to the student of general zool- 
ogy. Included in the work are outstanding 
illustrations, a glossary, extensive refer- 
ences and an index. 

1967 990 pp. 400 illus. $11.00 

Heterocyclic 
Chemistry 
Second Edition 
BY ADRIEN ALBERT, Australian National 
University, Canberra 

Brought thoroughly up-to-date in the Sec- 
ond Edition, this work features a new 
chapter on tautomerism, revised and ex- 
panded chapters on paraffinic and ethyl- 
enic heterocycles, and fuller discussions of 
aromaticity, infrared spectroscopy, and 
nuclear magnetic resonance. Figures, ta- 
bles, and an index are included. 
June 1967 848 pp. prob. $15.00 

Inorganic Chemistry 
Bv C. S. G. PHILLIPS and R. J. P. WIL- 
LIANMS, Oxford University 

"Both Volume I and Volume IL represent 
major contributions to the pedagogy and 
practice of modern inorganic chemistry. 
They represent clear, penetrating, and in- 
teresting expositions of a field of major 
importance."-James N. Pitts, Jr., Uni- 
versity of California, Riverside 

Volume I: Non-Metals 1965 700 pp. 
illus. $8.00 

Volume 1I: Metals 1966 696 pp. 
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An Introduction to 
Modern Chemistry 
By MICHAEL J. S. DEWAR, University of 
Texas 

1965 218 pp. illus. paper $2.95 

The Mystery of Matter 
Prepared by the American Foundation for 
Continuing Education. LOUISE B. YOUNG, 
Editor. 

1965 728 pp. illus. text ed. $7.50 

Oxford University Press 
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Education (Q) 

The pervading interrelationships be- 
tween the biological sciences, agricul- 
ture, and renewable natural resources 
were emphasized during the symposium 
(27 December 1966) sponsored by the 
Commission on Education in Agricul- 
ture and Natural Resources of the 
Division of Biology and Agriculture 
of the National Research Council and 
Section Q. Undergraduate biological 
education for the future agricultural 
scientists should differ little from that 
for the biology major, according to 
P. B. Siegel (Virginia Polytechnic In- 
stitute). However, rigid core curricula 
for all agricultural undergraduates, in- 
cluding those who will terminate with 
the B.S., should not exceed two years, 
and in Land-Grant universities might 
appropriately not exceed one year. In- 
troductory biology should illustrate both 
unity and diversity, and be founded 
on concepts in chemistry, physics, 
and mathematics. 

Agricultural scientists should be in- 
volved in planning and, indeed, in 
teaching, biology core programs. 

Agricultural faculty members fre- 
quently argue that biology professors 
should utilize economic rather than 
exotic "mountain-top and seashore" 
species more frequently to illustrate 
principles (George A. Gries, University 
of Arizona). It is difficult to predict 
which will be the most important eco- 
nomic species in the future. However, 
all students should be exposed to cer- 
tain biological concepts which may have 
long-term implications for food pro- 
duction. 

Agricultural students might be moti- 
vated by one-unit courses, taught con- 
currently with courses in the biological 
and physical sciences and mathematics, 
during which the concepts under study 
in these courses could be related to 
agriculture. 

The field of "conservation," more 
appropriately termed "renewable nat- 
ural resources management," is chang- 
ing rapidly (L. S. Hamilton, Cornell 
University). However, many resource 
professionals are not able to grasp 
the dimensions of contemporary re- 
source management problems. Too fre- 
quently, graduates of baccalaureate 
programs are performing technician- 
level tasks; making management rec- 
ommendations and decisions inappro- 
priate for the present day and are 
products of curricula that are exces- 
sively specialized and are guided by 
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outmoded professional accreditation and 
employment policies. Hamilton proposes 
a broad, basic three-year program for 
all undergraduates in renewable natural 
resources, with specialization in forestry 
and other resource fields coming during 
the fourth year. 

Among the contributed papers of spe- 
cial interest was a report by J. S. 
Carlson (University of California, 
Riverside) on an experiment involving 
second grade pupils. He sought to in- 
vestigate and resolve the disagreement 
as to the relative importance of direct 
experience and verbal instruction in 
teaching the concept of conservation 
of substance. He found the concept 
to be teachable and that when pupils 
were expected to answer questions with 
comment including reasons for their 
answers, instruction involving high ver- 
bal levels seemed more effective than 
low verbal levels. Direct experience and 
demonstrations were equally effective 
at both verbal levels. 

Of particular interest to those con- 
cerned about assistance to foreign edu- 
cation was the work of Francis E. 
Dart (University of Oregon). In his 
study of the intellectual background 
accompanying science courses in Nepal 
at elementary school levels he found 
that a dual interpretation of nature 
was common and that knowledge 
about natural phenomena was con- 
fined to a closed body of unvarying 
facts. A general lack of familiarity 
with methods of abstraction and ab- 
stract representation assumed by most 
elementary science courses was noted. 
The implications suggested included 
the necessity for the introduction of 
pre-science teaching in the elemen- 
tary school and the proposal that sci- 
ence be presented as a "second culture" 
complementary to that already present 
rather than a replacement for it. 

E. A. Madlon and Warren Wong 
(IBM Corporation) described an up- 
dating educational program in science 
for mature, experienced scientists in 
managerial positions. There was gen- 
eral acceptance of the value of such a 
program taught by college personnel 
when: the teaching was modified to fit 
the population involved; special train- 
ing methods were used; lecture notes 
were presented to the students in ad- 
vance, and there was a de-emphasis on 
competitive grading. 

David Vitrogan (Yeshiva University) 
described the development of a series 
of twenty units of instruction with 
space science as a unifying theme. 
The course was produced with the idea 

SCIENCE, VOL. 155 



BUT YOU CAN i 
CHOOSE FROM 4 COLORS... 
YELLOW/RED/BLUEIGREEN $760 
as well as BLACK each 

Available from your local supply house or contact: 

INlSTRUMEN TATIlON A SSOC(IATEfS, INC. 
17 West 60th St. New York, N.Y. 10023 (212) Cl 5-0840 

Demand the original !/a Propipette -Proven by thousands of users 

NEW LITERATURE FROM METTLER 

Determine Melting 
and Boiling Points 

Automatically 
A new bulletin describes the 
Mettler FP-1, an automated 
instrument for rapid determi- | MErrwERF. 

nation of meIting points and OF MELTQNGMArIc EPOINT. 
boiling points over the range D 

of -200 to +300O C, with pre- 
cision as great as ? O.1o C. 

Through electronic sensing 
of endpoints, the instrument 
makes completely objective 
determinations without the 
operator's constant attention. 
Three determinations can be 
performed simultaneously and 
data is presented in all-digital 
form. 

Request Bulletin FP-I from 
Mettler Instrument Corpora- 
tion, 20 Nassau St., Princeton, 
New Jersey 0S 5 40. 

xsJ AZ1./ 

Ns O. Y * A SIMPLE, DISPOSABLE 

ELECROPHRESI 
WITH 2 DIFFERENT APPLICATIONS: 

1. HYLAND LDH ISOZYM ES TEST 
for semiquantitative differentiation of lactic dehydrogenase isozymes 
2. HYLAND HEMOGLOBIN ELECTROPHORESIS TEST 
for separation, differentiation, and identification of human hemoglobins 

The two tests are separately packaged, each comprising an inte- |? 
grated, easily-set-up system for semiquantitative electrophoresis by Send this coupon NOW to: 
the agar gel method. Kits contain HYLAND LABORATORIES 
referencecontrolsagargel plates, P.O. Box 39672, Los Angeles, Calif. 90039 
and all necessary reagents and 
equipment, except for a power i Please send complete information on ELECTROPHORESIS 
supply, for up to 60 determine g SYSTEM 
tions. A power supply which will N___ ............________________________ 
provide a current of up to 50 ma. 
is available separately. Write for j...... Organization or Firm____________________________ 

complete details. I StreetionorFirm 

HYLAND LABORATORIES City 
S 

tate 
_ 

Zp 
4501 Colorado Blvd., Los Angeles, Calif.90039 - - --I---- --- ---- --- --_- --- --- 

17 FEBRUARY 1967 905 



World's most 
sophisticated 
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Systron-Donner's desk-top analog 
computers are available with built-in 
digital logic that enables you to solve 
problems the way the big computers 
do. You can program sub-routines. Run 
iterative solutions at rates up to 100 
computations per second. Change near- 
ly any parameter automatically during 
a computation. For example, initial 
conditions, coefficients, fixed voltages 
and patchboard connections can be pro- 
grammed to change at a preset time or 
when a variable reaches a preset value. 

Though capable of these sophisticated 
operations, Systron-Donner computers 
are unusually simple to set up. The re- 
movable patchboards are coded to 
match textbook diagrams. A "static 
check" button verifies integrator ampli- 
tude scaling instantly. A "dynamic 
check" button tests integrator time 
scaling without disturbing patching. 

The 20-amplifier computer shown 
here is our smallest. We have 40 and 
100-amplifier models. All use identical 
plug-in components. To get a good, close 
look at what you can do with these extra- 
ordinary computers, send for our abun- 
dantly illustrated 16-page brochure. 

Send for free brochure 

. ........a; 

SYSTRON +3W DONNER 

Systron-Donner Corporation, 
888 Galindo Street, Concord, California 
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of permitting teachers with different 
degrees of ability to adopt as much 
of the material as they are capable 
of expanding and using to enrich 
their current offering at the ninth and 
tenth grade levels. 

During a symposium on perspec- 
tives of research in the natural sci- 
ences before Section Q-Education and 
the American Educational Research 
Association, John A. Easley, Jr. (Uni- 
versity of Illinois, Urbana) stated that 
the use of statistics in educational re- 
search has sometimes been a defense 
that masks the study of interesting and 
significant phenomena. He stressed the 
fact that influential statistics has a 
limited range of applicability in the 
natural sciences; perhaps it is stressed 
unduly in educational research to the 
detriment of more naturalistic views of 
classroom events. He noted the need 
for more informal analyses of the 
pehnomena under study. 

Richard E. Schutz (Southwest Re- 
gional Laboratory, Los Angeles) on the 
other hand accented the experimental 
and self-correcting aspects of natural 
science, suggesting strongly that we 
would do well in the field of educa- 
tional research to attempt emulation 
of these attributes. He points out that 
educational research is seldom experi- 
mental, and it should be with respect 
to its methodology, content, and 
process. 

FREDERIC B. DUTTON 

Michigan State Universit', 
East Lansing 

Teacher Education for the Eighties 

The 29 December afternoon session 
of Section Q stressed teacher educa- 
tion. Clarence Boeck, in the vice-presi- 
dential address, expressed concern over 
the quality of current undergraduate 
science instruction. Rarely does a 
university professor or teaching assist- 
ant, according to the literature and the 
public press, break through to excite 
a student's curiosity and to incite him 
to self-initiated study. Corrective mea- 
sures are in order. Boeck would have 
behavioral scientists develop measures 
of teaching effectiveness and schemes 
for projecting the personality and in- 
sight of productive teacher-scholars. In- 
service training activities for college 
teachers of introductory and intermedi- 
ate level courses have great possibilities 
for sharing the artistry of teaching, and 
the sciences of concept building and 
measurement. Beyond this, committees 

... .... . .. 

We thought 
of putting a false 

bottom on it. 
We toyed briefly with the idea of 

making our PVB (Potentiometric 
Voltmeter-Bridge) bigger than it had 
to be. We were worried about the 
skeptics who wouldn't believe we 
could combine seven high-accuracy 
measurement functions in a portable 
case the size of a typewriter. 

But we resisted temptation. We de- 
signed the PVB as compact as solid- 
state technology permits. And we said 
to the skeptics, "Seeing is believing. If 
you don't think that one $750 instru- 
ment can deliver 0.02% accuracy or 
better on voltage, resistance, current 
and ratio measurements-just watch." 

The skeptics watched and they be- 
came believers. They passed the word 
along to friends and made the PVB 
one of our best sellers. (If word hasn't 
reached you yet, write us direct.) 
They showed us this instrument has 
more uses than even we knew- in- 
cluding potentiometric temperature 
measurement, checking of dc power 
supplies, measuring pH and calibra- 
tion applications galore. 

We should have known that false 
bottoms went out with the bustle. ESI, 
13900 NW Science Park Drive, Port- 
land, Oregon 97229. 

Electro Scientific Industries ololi. 
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on academic promotion should recog- 
nize that creativity is as much a part 
of course design and implementation 
as it is of research and publication. 
Effective teaching and effective re- 
search are not necessarily counter- 
parts of each other. The future of 
higher education demands that atten- 
tion be given to examining the be- 
havior patterns, individualistic as they 
are, of eminent teacher-scholars. Good 
teaching, the speaker insisted, is a 
learned behavior. 

James Rutledge, widely known for 
his Academy Conference activities, 
stressed the evolutionary character of 
secondary school science teacher edu- 
cation programs. Innovations in a pro- 
gram envisioned for 1980 will prob- 
ably be research participation experi- 
ences in science, in-service activities 
sponsored by the school systems, the 
use of intensive microteaching oppor- 
tunities early in the professional pro- 
gram, teacher internships or extended 
student teaching assignments, and 
courses which stress the method and 
structure of science. According to 
Rutledge, students may expect to have 
large blocks of time allocated to the 
study of the humanities and social 
studies, to the sciences in breadth as 
well as in depth, and -to professional 
studies-educational foundations, ad- 
olescent psychology, learning theory 
and practice, and instructional methods 
and materials. The 1980 approach will 
be characterized by attention to the 
need for interpreting science, for de- 
veloping a strategy for scientific dis- 
covery, and for devising a strategy for 
teaching. The rapidly evolving culture 
demands a mastery of generalized skill. 
Instruction in specifics, by this argu- 
ment, may be minimized as the real 
problem is the creative application of 
knowledge to a variety of situations. 

Speaking on the point of teacher 
education in science for the 1980 ele- 
mentary school, Willard Jacobson 
(chairman-elect of the Section) used a 
different line of reasoning. Social mo- 
bility, the exponential growth of knowl- 
edge, the promised technological ad- 
vances, a promised sense of com- 
mitment to the individual, a com- 
puter-based educational technology, a 
higher level of support for public edu- 
cation, and a required science sequence 
through the first two years of the 
community college, he argued, act to 
impose a different set of conditions on 
the professional school emphasizing 
teacher education. Its students will be 
better prepared and more highly se- 
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For the Calorex brochure, prices and distributors, request file 118S 
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lected. Its programs will include op- 
portunities for team teaching, for con- 
tinuing experience with children, for 
studies in the taxonomy of science in- 
formation retrieval, for significant ex- 
periences with the processes of scien- 
tific inquiry, for study of the relation- 
ships between science and society, for 
opportunities to master several styles 
of teaching, for careful observation of 
the developmental tasks and character- 
istics of children, for practice in diag- 
nosing educational difficulties and su- 
pervised remediation procedures, and 
for study of the great number of pro- 
grammed materials and visual assists 
available through television consoles. 
By this model, Jacobson projects a 
different role for the elementary teach- 
er. Relieved through educational tech- 
nology of the necessity for conducting 
drill sessions of prerequisite materials, 
the "Mrs. Ideal Future"-1980 model 
teacher-will spend much time in help- 
ing children expand their horizons. 
She will have had the benefit of critiqu- 
ing her own video recordings, of us- 
ing the teaching simulator, and of en- 
gaging in independent study. The fu- 
ture elementary science teacher educa- 
tion program will be directed toward 
developing strategies for teaching, a 
detailed knowledge of alternatives, 
and practice in the identification of in- 
structional problems. In-service op- 
portunities will be far different from 
the sterile university classroom; they 
may be teacher-organized and board- 
supported; they will surely be at the 
forefront of teacher needs for the next 
century. 

CRAIG SIPE 

George Peabody College for 
Teachers, Nashville, Tennessee 

American Nature Study Society (Q3) 

"Broadened Ecological Perspectives 
for Understanding Man and Nature" 
was the keynote address by Sanford S. 
Farness (Michigan State University). 
Farness emphasized that "we need to 
achieve and apply a more profound eco- 
logical knowledge of man and nature 
that will make possible higher levels of 
human life and meaning, and the sym- 
bolic expression of these values in the 
transformed landscapes and settle- 
ment patterns of the future." "We 
need," continued Farness, "to theorize 
about a higher logic-a higher, multi- 
valued rationalism that can integrate 
truth, beauty and goodness in con- 
crete environmental forms." 
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ISCO's Model SR Spectroradiometer uses a unique wedge- 
interference filter system which enables the entire 
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scanned by simply turning a knob. This system elimi- 
nates filter changing and preselected wavelength in- 
crements which obscure narrow wavelength peaks. 
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available. The first range is well adapted for colori- 

*metry and calculation of tristimulus color values; the 
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photochemical effect of light on biological systems. 
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"Ultimately," Farness said, "the rest 
olution of our environmental needs 
and problems will be dependent upon 
new ecological understanding and in- 
tegration of art, science, and religion. 
This challenge will require a greatly 
expanded awareness of man's inner en- 
vironment, the infinite depths of his 
interior self, as well as extended grasp 
of his multi-dimensional external en- 
vironment. . . . The creative, formative 
cosmic powers have been neglected." 
Farness proposed a "new type of mul- 
tipurpose institution focused upon local 
ecosystems in scale with the human 
span of attention [and] . . . main- 
taining three-dimensional scale models 
of planning units utilizing a range of 
audio-visual methods for concrete, pic- 
torial representation of landscape com- 
ponents and relationships." Similar 
now to nature centers, one could visu- 
alize inner-city interpretive centers de- 
veloped as exponents of what Farness 
was projecting in his paper. Farness 
concluded by stating: "Amended and 
new programs should be devised 
and institutions should be redesigned 
so as to encourage adaptive planning 
of the landscape as a beneficent habitat 
for all biotic life as well as man. 
Ecological criteria should be applied 
to all public laws and programs." 

M. Rupert Cutler (Wilderness So- 
ciety) declared the urgent need for 
teachers and scientists to make sup- 
porting statements at public hearings 
and to undertake research so that the 
intent of recent national legislation on 
wilderness can be firmed. 

Herbert S. Hiller (Nature Conserv- 
ancy) presented an orderly and an, 
notated list of management procedures 
and tools to enhance the use of natu- 
ral areas and offset unwitting destruc- 
tion or degradation of dedicated sites. 

Summarizing a four-year project, 
Carl S. Johnson (Ohio State Univer- 
sity) defined constructive procedures 
which should be helpful to agencies 
and organizations producing inexpen- 
sive conservation publications. 

The need for naturalists and teach- 
ers to work in the field and to make 
first-hand observations and discover- 
ies was emphasized by Paul E. Goff 
(Toledo Metropolitan Park District). 
Goff asked that many current nature 
center programs be reexamined in this 
light. His comments were repeated in 
other manner by several of the speak- 
ers in the ANSS Session III. 

John W. Brainerd (Springfield Gol- 
lege) presented a masterful demon- 
stration of how slides can be used 
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to stimulate observing and recording. 
Through a summer project held at 

Tuskegee Institute and working with 
Negro teachers and rural disadvan- 
taged children, Robert L. Vogl 
(Northern Illinois University) showed 
how the project took on more univer- 
sal significance when it was placed 
into a social and environmental per- 
spective. (Vogl was taped subsequent- 
ly for a Voice of America program 
to be beamed at African nations fac- 
ing similar educational situations.) In 
this same session, William B. Stapp 
(University of Michigan) reaffirmed 
the need to correlate school sites with 
total curriculum implications. A new 
film, "An Approach to School Site De- 
velopment," developed under Stapp's 
direction, was viewed at the ANSS 
"Lenses on Nature" program. 

In cooperation with NABT and the 
Association of Interpretive Naturalists 
and the National Park Service, the 
ANSS field trippers viewed work un- 
derway at the Patuxent Wildlife Re- 
search Center near Laurel, Maryland. 
Here they saw research with species 
closely related to threatened species 
and quantified studies on effects of 
pesticides on wildlife, as well as marsh 
development. The group visited the 
Rock Creek park complex and the 
Nature Center. 

During the annual luncheon, retir- 
ing president Howard E. Weaver (Uni- 
versity of Illinois), offered a eulogy 
to the late C. M. Goethe of Sacramen- 
to and described how Goethe aided in 
getting interpretive programs started in 
parks as early as 1919. Six past presi- 
dents of ANSS were personally 
awarded wall plaques. Weaver in his 
talk as retiring officer of ANSS de- 
scribed the "Past, present and future of 
ANSS." He illustrated many directions 
for the future of ANSS as one of the 
science teaching societies affiliated with 
AAAS. 

All of the ANSS sessions were 
geared to the AAAS meeting theme: 
"How Man Has Changed His Planet." 

DOUGLAS E. WADE 

Northern Illinois University, Oregon 

Cooperative Committee on the 
Teaching of Science and 
Mathematics (Q7) 

Two main themes were discussed dur- 
ing a symposium on "Some Conjec- 
tures with Regard to* the Future of 
Science Education" (28 December 
1966). The evolution of the business- 
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Of course, Mathatron 4280 has all the features that made the 
original Mathatron famous. You tap in algebraic problems and 
decimal numbers just the way you write them - parentheses, 
powers-of-10 exponents, decimal points, and square root. Elec- 
tronic circuits compute answers accurate to 8 digits plus a 2-digit 
power-of-10 exponent and sign. 

Tape printer ouput is a permanent record. Punched tape input 
is a great time and error saver for re-insertion of frequently used 
programs. Optional Teletype provides alpha-numeric page- 
fronted output, paper tape reader, and paper tape punch. 

A companion like Mathatron 4280 can save hours of a tech- 
nical man's day. To get acquainted, ask us to send the brochure. 

mathatron4280: Formula memory 480 steps* 
Addressable number storage, 42 registers; 82 
if Formula storage is reduced * Number range 
?10' to 10+01 * Speed 100 accumulations per 
second * Basic operators: plus, minus, times, 
divided by, left paren, right paren, square root, I 
exponent, log, antilog, sine, cosine, arctan. 

MATHATROMICS 
a division of Barry Wright Corporationc:: 

241 Crescent Street Waltham, Massachusetts 02154, Telephone: 617-893 1630 
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What are the effects of 
neutron radiation on metals? 

NRL invites you 
to help find the answer. 
This is just one of the problems currently being studied at the Naval 
Research Laboratory. There are hundreds of others equally intriguing. 

NRL, the Navy's corporate laboratory, is engaged in research and 
development embracing practically all branches of physical and engineering 
science and covering the entire range from basic investigations of 
fundamental problems to applied and developmental research. 

The Laboratory has current vacancies and a continuing need for physicists, 
chemists, metallurgists, mathematicians, oceanographers, engineers 
(electronic and mechanical), and technical writers and editors for 
challenging assignments. 

Persons appointed receive the full benefits of career Civil Service 
including regular salary increases and liberal retirement. The Metropolitan 
Area offers excellent living conditions and recreational facilities to suit 
a variety of needs. Six local universities provide opportunities for graduate 
study in almost any field. 

The Laboratory encourages its employees to further their professional 
education. Send resume or Standard Form 57 to: 

row n I > n A The DIrector (Code 1818z4) 
I s\ I11 D) 1 *? Naval Research Laboratory 

| | EN | |3ELan | |... Washington, D.C. 20390 Ll MU L-lI 0 ~An Equal Opportunity Employer 
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sponsored compact for educational de- 
velopments and the rapidly increasing 
mechanization. of library facilities 
were noted. The primary aim of the 
typical compact is to improve educa- 
tion for all people. Noting that the 
educational "hardware" already is on 
hand to a satisfactory degree, there is 
great need for a learning technology 
in which all the component elements 
are integrated into the operation most 
suitable for each individual. Applica- 
tion of a systems approach to learn- 
ing will necessitate unheard-of flexibil- 
ity and means for tailoring the educa- 
tion process to each individual, and 
the availability of a host of equip- 
ment and auto-tutorial materials in 
each learning center. However, the plan 
should free the teacher of nonin- 
structional tasks while he becomes the 
source of intellectual stimulus guiding 
the selection of the means and devices 
which will be most appropriate to the 
dynamic educational needs of each in- 
dividual pupil. The handicapped and 
the homemaker will share in the bene- 
fits of these developments, since the new 
individualized instruction will make 
use of as many of the senses as are 
functional within each person and will 
facilitate home study through such 
portable means as instructional tapes. 

The major upsurge in mechaniza- 
tion of libraries is now in only its 
third or fourth year, and the imme- 
diate future holds promise of startling, 
widespread development. Through the 
use of computer tape to produce cata- 
log cards, some libraries are able to 
assemble complete book catalogs 
quickly, which may be distributed to 
others for their reference. This facili- 
tates interlibrary communication, re- 
cently improved even further with 
the coupling of instrumentation for re- 
production onto microfilm. Fully op- 
erational systems involving total tie-in 
with computers are expected in sev- 
eral research libraries within a few 
years. The availability of data collect- 
ing and interrogation terminals now- 
makes possible 'the effective use of a 
satellite system in which departmental 
and college units may have direct ac- 
cess to a major centralized library. 
Successful indexing of documents and 
otherwise improving the various ele- 
ments of information retrieval are un- 
dergoing rapid change, particularly 
with regard to the interaction of the 
researcher and the data. 

EMERY-L. WILL 
State University College, 
Oneonta, New York 
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National Science Teachers 

Association (QIl) 

The National Science Teachers As- 
sociation, independently and in cooper- 
ation with the other science teaching 
societies, presented four sessions-two 
dealing with teaching problems and 
two with science content. One of the 
former, "After BSCS, What?," didn't 
answer its own question, but partici- 
pants predicted more historical aspects 
of biology, more social relevance, and 
more quantitative handling of data in 
the high school biology courses of the 
future. The other teaching program 
discussed the need for new approaches 
for laboratory programs for general 
education science programs in colleges 
and in the increasing number of junior 
colleges. A novel approach to the study 
of human ecology based on social in- 
stitutions was presented to a joint ses- 
sion by Stanley A. Cain (Assistant 
Secretary of the Interior). A symposi- 
um on oceanography pointed out that 
the most important biological charac- 
teristic of our entire planet is the 
presence on its surface of liquid water, 
sketched some aspects of oceanog- 
raphy today, and then discussed the 
important energy relationships between 
the oceans and the atmosphere. As 
Michael Garstang, the speaker on 
"Fueling the Air-Sea System," said, 
"Motions of the atmosphere and 
oceans are sustained not by energy 
received directly from the sun, but 
through a complicated exchange proc- 
ess at the air-sea interface. . . . The 
intermittent bursts of energy supplied 
to the atmosphere by the ocean are 
concentrated in organized atmospheric 
disturbances." Asked by a member of 
the audience whether-from this line 
of reasoning-one might consider hur- 
ricanes as safety valves for the release 
of excess of built-up energy, Garstang 
said that this might be the case and 
that, should it become possible to dis- 
sipate hurricanes in their early stages, 
the energy which they normally would 
transfer to other localities would have 
to "go somewhere," but did not pre- 
dict where. The discussions by all of 
the speakers make it clear that ocean- 
ography is an interdisciplinary area of 
study, research, and action and that 
distinctions between disciplines are 
meaningless in oceanography. 

MARY E. HAWKINS 
The Science Teacher, 
Washington, D.C. 
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We decided to eliminate some 

limitations of Metallurgical Microscopes. 

AQ I 

Now there's the Wild M50 
Unprecedented versatility for investigating surface structures in incident light 
The stability to assure vibration-free observation even in photomicrography. 

Combine these M50 features with 1. The world's finest optics and mechanical precision. 
2. A complete range of accessories for photomicrography, projection, and discussion. 
3. Fingertip switching from darkfield to brightfield. 4. Polarizing feature. 5. Inverted con- 
struction for all size specimens. 

You'll conclude that in Metallurgical Microscopes, there's the Wild M50. 

Write or call for Booklet M50. 
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ONE OF A SERIES 

Poly G is ready 
for delivery from Miles 

Poly G (molecular weight -50,000) is the newest Miles 
tool for applications to research in Molecular Biology. The 
availability of Poly G broadens the scope of possible 
studies on configurations and interactions of polynucleo- 
tide chains and of their functions as template substances 
for coding in protein synthesis. 

Poly G is enzymatically synthesized. Typical preparations 
possess S values near 4. Authenticity of the product has 
been carefully established by end group analysis, con- 
version to Poly X, and comparison of Pi values found on 
synthesis to ribose values found on degradation. 

For further details, complete specifications, and price 
schedule, request Bulletin Bi 7. 

MILES LABORATORIES, INC. 
RESEARCH PRODUCTS DEPT. 

U.S.A.: Elkhart, Indiana 46514 

EUROPE: Stoke Poges, Slough, England 

INTERESTED IN LIGHT-SCATTERING AS AN 
APPROACH TO MOLECULAR CHARACTERIZATION? 
A free literature kit. is now available which contains recent 
articles on unusual approaches to molecular studies 
performed with light-scattering instrumentation. 

I- <i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..........i 

...... ........ a s e 

Also included are brochures featuring the latest light- 
scattering instruments manufactured by Phoenix and 24 
pages of selected references on lig t-scattering. The 
bibliography lists 930 publications in 22 categories from 
aerosols tosynthetic polymers. These articles, all written 
after 1945, were chosen for their contributions to the field 
of light-scattering generally and their value to the study 
of particular systems. 
If you are interested in the light-scaftering approach to 
molecular characterization, send for your free copy of this 
valuable and informative literature kit. 

PHOENIX PRECISION INSTRUMENT COMPANY 
A Subsidiary of C INSTRUMENTS CORP. 

3803-05 N. 5th Street, Philadelphia, Pennsylvania 19140, U.S.A. 
World Wide Sales & Service 

AAAS Symposium Volume 

MAN, CULTURE, AND ANIMALS: 
THE ROLE OF ANIMALS IN 

HUMAN ECOLOGICAL ADJUSTMENTS 
Editors: Anthony Leeds and Andrew P. Vayda 

304 pp., illus., bibliog., indexes, August 1965. Price: 
$8.00. AAAS members' cash orders: $7.00. 

The volume is based on a symposium held at the 
AAAS meeting in Denver, December 1961. It pre- 
sents case studies of the relationships among human 
populations, the animals they use for food or food- 
getting, the plants significant for maintaining both 
animals and men, and the socio-cultural usages by 
which plants, animals, and men are linked in eco- 
systems. 

Anthropologists and geographers discuss animal 
characteristics, populations dynamics, diets. and other 
ecosystem variables, including culture. The case ma- 
terial is used for a unique effort to rethink the logic 
of functional analysis in anthropology in terms of 
general systems approaches. 

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

1515 Mass. Ave., NW, Washington, D.C. 20005 
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Keep up to date with 

PERCIVAL 
Percival's N EW 
Environmental 

- I Labs offer: 
"straight line" temperature 
control with variation of 
? 1/2' F. * Improved 
barrier system for greater 
flexibility of experiments 
* Advanced light program- 
ming and humidity control 
* Lift-top light loft for 

MODEL 
MB-60I-Seolf-contained 

floor easy access to lamps 

48" high. Other models from bench and barrier * Many other 
size to walk-in units. improvements. 

WRITE FOR DETAILS ON PERCIVAL'S 
COMPLETE LINE IE1886 

PERCIVAL REFRIGERATION & MFG. CO. 5 
1442 Walnut St., REEFEICAT1eN 

Des Moines, Iowa 50309 
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Statistics (U) 

Experimental Design in Epidemiology 

Experimental epidemiology flourished 
in the nineteen-thirties and early for- 
ties. Since that time, despite the prom- 
ise of the work of Webster, Topley, 
Wilson, and others, there has been 
little experimentation aside from vac- 
cine trials. Three aspects of epidemi- 
ologic methodology were covered at 
this meeting (27 December 1966). The 
first (L. R. Christensen) reported on ex- 
periments in the classic tradition of the 
thirties, the second (A. R. Feinstein) 
on difficulties encountered in the ob- 
servational studies which represent the 
bulk of current epidemiologic research. 
The third paper, a mathematical mod- 
el for an infection-disease process, rep- 
resents a tool which is just attaining 
real importance in epidemiologic re- 
search. 

Ectromelia virus produces in mice 
an acute, exanthamatous, smallpox 
virus. The present study (L. R. Chris- 
tensen, New York University) pro- 
vides evidence that ectromelia can per- 
sist in mouse populations for extended 
periods without producing obvious dis- 
ease, and that individuals harboring 
such "silent" infections can transmit 
the disease to normal contacts. Of par- 
ticular interest is the evidence indicat- 
ing that such silent infections do not 
transmit from female to female, but 
will transmit from female to male, 
and male to female. This phenomenon 
of silent transmission has undoubtedly 
been responsible for several spontane- 
ous outbreaks. If a similar situation 
can exist with the other animal and 
human pox viruses, the implications 
arc obvious. 

The iatrotropic stimulus, which pro- 
vokes a diseased host to seek medical 
attention, can be a symptom due to the 
disease under survey, or can arise from 
various other causes (Alvan R. Fein- 
stein, Yale University School of Medi- 
cine). Although prognosis depends on 
the stage at which a disease is de- 
tected, the variations due to different 
iatrotropic stimuli are not specifically 
considered in most contemporary sta- 
tistical analyses of treatment. 

Statistics about the occurrence of 
diverse diseases are also generally er- 
roneous because they fail to make pro- 
vision for changes in the iatrotropic 
stimuli to aniatric diseased hosts, and 
for a changing dissemination of fash- 
ions, criteria, and tests used by doc- 
tors to establish diagnosis. 
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Plenty. Like. choice o sizes and material 
and sturdie construction that takes hard us. 

Expect them all in the complete EconoCage ljnge. * :::: :: ::::::: :: . . ........ . . :.: .: . . .: ~~~~~~~~~~~~~~~~~~~~~use............ ...... 

* Naturally, you expect to save money plastic a special dsposablecage, pl 
*.when you choose plastic- over more meta~bolism and restr~ai..Xning cages.YullW1. 

costly steel .cages... But y ou ::.get even 'also get topqualityWe'retheleader 
more value when you choose one from We hae to: make ou cages better and 
the leading manufacturer of plastic ............................ :..: ... ..... cages. For example, you'e. std......... .. er than .anyone else's. Expect .................fast 
tha mhees all you reqyuirements 

Car 
servie, too. Ou distrbutors acrs h 

anything you wanlt -........... permanent cages ............country will .......deliver whatever cag. e you . 
i.. an a wide variety .of. ...sizes andadvanced want.. when you need it...... 

PERMAN ENT ECONO-CAGES DISPOSABLE ECONO-CAGES : 
Best buy in cages. Cost much less than stainless Low-cost disposable cages make 
steel. Stronger and 20%o heavier than competi- ceann obsolete. 
tive cages. . Throwaway cages eliminate labor 

and cleaning equipment costs 
* 20% thicker walls-won't warp like cages with * Let you use new cage for each 

thinner walls experiment . . 
. Take repeated sterilization cycles * exerien t 
* Meet or exceed i tA.R. Standards ECONO-CAGE #21. Clear, polystyrene -> 
. Wide choice of sizes and materials rigid cage for mice. 

* #10 SERIES. Housing hamsters, rats, and mice. il11/i" X 7?/" x 5" deep. > 
11"t x 8'/2"I x 6" deep. 

#20 SERIES. Housing and breeding mice. ECONO-CAGE LIDS 
11?"2' x 7 1/2" x 5" deep. Models available to fit all cages: zinc 
#30 SERIES. Housing and breeding mice. plated steel; single-piece galvanized: 
19" x 10'/z"' x 5'/8" deep. wire mesh; galvanized wire mesh mounted on polycarbonate plastic 
#40 SERIES. Housing and breeding rats and frame stainless steel. - 
hamsters. 19" x 101/2"' x 6?"8' deep. 

.. .... Ei~~~~~~~~~~~~~~~~~~~~~~~~ve w":m~~~~~~~~~~~~~~~~~ke, ou ag~~~~~~~~~~~~~~~~~. 

#50 SERIES. Housing and breeding hamsters and - 

rats. 127/8" x 147/8" X 65/8" deep. ECONO-METABOLISM UNITS 
#60 SERIES. Housing and breeding mice. A plastic metabolism unit with 100% 
137/8" X 85/8" X 5'/8" deep. visibility for less than $40. 

* Complex . ... te searton ofuie es'.E eandst 

#70 SERIES. Housing cage for rats, guinea pigs, fees 
hamsters. 16" x 20" x 8'/z" deep. * Clear, unbreakable polycarbonate 

* Withstands temperatures to 290'F 
All cages available in these materials . . . (143.C) 
POLYCARBONATE. Completely autoclavable, term- ECONO-CAGE #110. For mice and 
peratures to 290- F (143 ~C.) Transparent. Un- hamsters. 
breakable. 

.. ......~~~~~~ ~~~~~~~~~~ . . . ........ ... 

POLYPROPYLENE. Economical, washable and sani- 
tizable at temperatures to 250-F (12L?C). Resists ECONO PLASTIC 
chemicals and solvents. Translucent. Good impact RESTRAINING CAGES 

resistance. ~ ~ Lr . ...... . S.. 

resistance. ~~~~~~~~Provide maximum visibility and easy 
AC RYLON ITRILE. A c lear material at a budget price, access to restrained rodents. Avai l- : 
Temperatures to 180"F (82 'C). able in three sizes. 

Foril oml d l l r EconotCag distributor 
o senti d for our new cpatalg showing thtcompeite Ecoro-Cage lne. 

*. ~ ~ ~ ~~~~~ ~ ~ ~ ~~~~~~~ ~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~.. .. . . ...... .: . ..: 

LOR-RSO 

SPECIAL OFFER 
Try our ECONO SAMPLE KIT U~JjSCIENTIFIC DIVISION 
#215. You get ten #21 Dispos- 

for only $12.90. MARYLAND 1MM'~~~~~~~~~~~~~~~~~... ... .......... 

able Cages plus five #22D Lids PL .. ASTICS, ... 

eor only in12.90. Cotmc lsh nsanless Lo-cs disp|osabe cages make..... 

_________________________ 9 EAST 37TH STREET, NEW YORK, N.Y. 10016 
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BEST 
VALUEog 

FOR YOUR MONEY 
Here is just the right laboratory 
temperature control unit. Light- 
est weight (only 5 Lbs.), compact 
and portable . . . so that any 
container can be converted quickly 
and easily to an efficient constant 
temperature bath. Extremely ac- 
curate (to ? O.010C). Wide range 
(00-1000C). Operates safely even 
in a very shallow immersion 
depth (3 j'"). Direct and simple 
setting of precise temperature 
(utilizes very sensitive Mercury 
contact controls-not bi-metal). 
Adjustable rate of flow from a 
few drops per minute to a 
remarkable 12L/minute. .. And 
priced sensibly . . . compare 
features with less expensive units 
which are much less rugged, less 
accurate, less dependable. Just 
drop us a note and we'll send 
complete details. 

B RO NWI LL 
WSCI ENT1 FIG 

A DIV ISI10N O F WLL SCl ENTI FlC, INC.| 
277 N. Goodman St., Rochester, N.Y. 14601 
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Two distinct febrile syndromes are as- 
sociated with dengue virus types 1-4 
infections; classic dengue fever and 
dengue hemorrhagic fever (DHF) (S. B. 
Halstead and D. Fisher, Yale Univer- 
sity). Studies in Southeast Asia have 
shown that DHF occurs only in areas 
where multiple dengue types exist and 
yearly infection rates are high. Patients 
manifest secondary antibody response. 
It has been postulated that DHF may 
be a response to sequential infection 
with two dengue viruses. A mathemat- 
ical model based on this postulate, 
with constant transmission rates gave 
a good fit to the age specific hospitali- 
zation rates for DHF in Bangkok. 

LILA M. ELVEBACK 

Mayo Clinic, 
Rochester, Minnesota 

Science in General 

Sigma Delta Epsilon (X4) 

In papers presented at the symposi- 
um on cancer and infectious disease by 
Sigma Delta Epsilon members (27 De- 
cember 1966) it was reported that a 
pleomorphic, -acid-fast bacterium iso- 
lated from partially purified Rous virus 
produced a disease in chickens conso- 
nant with Rous disease. Vaccines and 
rabbit antisera prepared against the or- 
ganism protected against challenge with 
Rous virus. 

A similar organism isolated from 
mouse tumors induced an increase in 
tumor protection under experimental 
conditions. This bacterium has filter- 
able forms (PPLO? mycoplasm?) and 
harbors phages that lyse mycobac- 
teria. 

The first indication that chemical 
carcinogens might affect DNA or 
RNA was the discovery that the iso- 
topic carbon of an alkyl group of ad- 
ministered methylnitrosamine could be 
found in an alkyl group attached to 
the 7-nitrogen atom of guanine of tis- 
sue nucleic acid. It has been suggested 
that reaction of a chemical carcinogen 
or a metabolite of the carcinogen may 
react with one or more critical macro- 
molecules to induce neoplasia. 

One of the few classes of com- 
pounds which has enjoyed clinical use- 
fulness in the field of cancer is that 
of dihydrofolic reductase inhibitors. 

Studies on the parasitic wasp, Ha- 
brobracon, are being used to broaden 
the knowledge of the basic mecha- 
nisms whereby changes in the cell are 
induced by ionizing radiation. Studies 

New basic references from CRC! 

ELECTRONIC 

SENSING DEVICES 
158 fact-packed 
pages. This book 
~reviews many of 
the known physi- 
cal-electronic and I ~~~~chem icalI-electron - 
ic effects. Shows 

~,how they're used in 
a variety of indus- 

S trial sensing prob. 
lems. 
Catalog No. S 721 

Price: $13.50 
(OUTSIDE U.S.A. ADD 50) 

POWDER 

METALLURGY 

Reviews how 

and where 
we're using 

v powder 

*metallurgy. 

Here's a handy but complete bench 
reference for metallurgists and engi. 
neers (particularly design engineers). 
It tells you what P/ M is and what it does 
-how it tailors properties to applica- 

tions and remains highly consistent 
from pa rt to part and how high pu rity is 
achieved and machining time cut short. 
261 pages. 

Catalog No. S 722 Price: $19.50 
(OUTSIDE U.S.A. ADD 50) 

PROJECT PLANNING AND CONTROL 
Describes Critical Path Analysis 

and how it's applied 
A simplified, practical version of this 
powerful technique for planning and 
controlling projects. 144 pages. 

Catalog No. S 723 - Price: $24.50 
(OUTSIDE U.S.A. ADD 5O~) 

THE 

tJB EcAL 
CO. 

2310 Superior Avenue 
Cleveland, Ohio 44114 
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of the mitotic stages show that oxygen 
and temperature differences resulted in 
maximum cell damage induced by 
radiation. 

As man resembles the pig in ana- 
tomical structures and physiological 
processes a small pig was desired for 
medical research. Development of a 
pig, one-third the size of convention- 
al swine, solely for research, was in- 
itiated in 1949 by the Hormel Insti- 
tute of the University of Minnesota, 
under the guidance of the late L. M. 
Winters. 

Since 1956 the miniature pig has 
been useful in studies of subcutane- 
ous granulomas and carcinogens pro- 
duced by radiation, of pulmonary 
granulomas produced by beryllium im- 
plants, and of neoplasia in the skin 
produced by chemical agents. 

AGNES HANSEN 
University of Minnesota 

A Coffee Hour held in the Hospitality 
Room (26 December 1966) was at- 
tended by over 50 women in science. 
The first Sigma Delta Epsilon sympo- 
sium, entitled "Cancer and Infectious 
Disease" featured research by mem- 
bers and was attended by over 100 
men and women. Because of its suc- 
cess the Fraternity has decided to 
make the symposium an annual event 
of its national meetings. Plans are al- 
ready under way for 1967. 

The annual luncheon for women in 
science (attended by 48 women on 
27 December) was highlighted by a 
talk by Margaret Stone (second vice 
president of the Fraternity) on "What 
is a Hortorium?" She illustrated her 
talk with colored slides of plants rang- 
ing from the Chamaedorea palm to 
the dainty "upside-down'' orchid 
which attracts insects to it by a ma- 
roon "eye spot." The spot secretes a 
chemical substance which stuns the in- 
sect so that it drops to the pollinia 
where it receives the pollen subsequent- 
ly used to pollinate other flowers of 
this species. The Grand Chapter Meet- 
ing was held on 29 December; Irene 
Corev Diller was installed as Na- 
tional Honorary Member of the Fra- 
ternity. Reports on their research were 
presented for two of the three grantees- 
in-aid in 1966. 

The value of the two vice presidents 
to the Fraternity was demonstrated 
by the reports of the Chapter Estab- 
lishment Committee, chaired by the 
first vice president with the second 
vice president as one member, and the 
second vice president's report on her 
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Q.A. CHECKS IN JUST 20 SECONDS! 
THE BAUSCH & LOMB ABBE 3-L REFRACTOMETER tests any prod- 
uct within an extended range of ND 1.30 to ND 1.71. Reads percent 
total solids from 0% to 85%. Monitors quality assurance right on 
your production line. Helps keep production rolling, too. Takes no 
more than 20 seconds to run a complete test. All you do is load, 
light and look! Horizontal prisms are up front . .. load quickly . . . 
wipe-off easily. Lighting is push-button. Read with top accuracy ... re- 
fractive index to .0005 (estimation to .0001) ... dissolved solids to .2% 
(estimation to .1%). Choose the right refractometer for your own 
specific need-from the most complete line available ..,. an Abbe 3-L, 
a High Range Abbe 3-L, a Precision, Hand, Juice or Dipping model. 
For complete information write for Catalog 33-202, Bausch & Lomb, 
87838 Bausch Street, Rochester, New York 14602. 

BAUSCH & LOMB W 
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Fluid delivery rates.3. 
[..V..tt..... 

Precise .. . S^1 

Consistent"... 

Controlled.... 
with new 
EMDECO Infusion Pumps! 
Choose exactly the peristaltic pump you need - single- or dual- 
head, with single, multiple or variable delivery rates that are 
constant to ? 1 % - even at levels as low as 0.03 and as high as 
7.5 ml per minute. Quiet, contamination-free, they're so reliable 
they can be trusted in the most delicate and demanding applications. 
Send for EMDECO Bulletin EB-3S 

THE ELECTRO-MECHANICAL DEVELOPMENT CO. 
A Subsidiary of Coleman Instruments Corporation 
42 Madison Street * Maywood, Illinois 60153 

slides, tapes, film, DO YOU HAVE AN 
negatives * records 

$^~1 INSTRUMENT PROBLEM... 

All 
Files 
Genuine 
Mahogany A-3500-G which is not covered by the ads 

A-3500-G files 1625 cardboard mounts 
or 750 2 x 2 slides in groups .......... S18.95 in this issue? Write to us directly, 
A-21400-G files 800 2?./ x 21/4 in g-rotips. 
2?3/4 x 23/4 when mounted ........ . '995 . . A-34-350 files 360 31/4 x 4 Lantern Slides. giving full detais and we wll 
Takes Polaroid Mount :632 .......... 23.95 
A-3500t)-RT has 18 comnpartments for 400' 
reels of 8mm/16mm film or tapes ..... 26.95 to see that you receive the in- 
A-3500-REC files 100 10" & 12" Records. 
Removable partitions aind index. 31.95 .s need 
A-3500-FS has 63 single compartments 

9 ormatilon you need, 
for film strips, each 13,$" square ....... 17.95 
A-350-G-t00 files 5400 35 mm exposures 
with index and visible guides ...... .... 67.95 

A-3500-3 x 5 files 2t)0 3 x 5 
cards .. . ....... 24.95 
A-3500-4 x 6 files 2001) 4 x 6 
cards ............. ........... 29.95 

Sectional Hardwood Nega- 
Files are modular units. 
Stack with supplied escutch- SCIE 
eon pins. Build your files as N MAGAZIN E 
the need occurs. 
SEND FOR CATALOG OF 

. 
SCOMPLETE FILING Room 1740 SYSTEMS. 

11 West 42 Street 

NEGA . 1 FILE New York, N.Y. 10036 

work as coordinator for the Chapter 
Liaison Officers. Her work has 
prompted the National Council to 
create a Chapter Relations Committee 
to be chaired by the second vice presi- 
dent with the first vice president as 
one member. Thus, the continuity of 
these two interrelated committees will 
be maintained. 

HARRIET M. BOYD 

The Fairfax, 43rd and Locust Streets, 
Philadelphia, Pennsylvania 

Forthcoming Events 

March 

1-3. Effect of Malnutrition on Mental 
Development, Learning and Behavior, 
intern. conf., Cambridge, Mass. (Dept. of 
Nutrition and Food Science, Massachusetts 
Inst. of Technology, Cambridge 02139) 

1-3. International Particle Accelerator, 
conf., Washington, D.C. (Office of Tech- 
nical Activities Board, 345 E. 47 St., 
New York, 10017) 

1-3. Particle Accelerator, natl. conf., 
American Physical Soc., Washington, D.C. 
(J. A. Martin, Oak Ridge Natl. Lab., P.O. 
Box X, 4500S, S-103, Oak Ridge, Tenn. 
37830) 

2-4. Indian Ocean, symp., New Delhi, 
India. (N. K. Panikkar, Natl. Inst. of 
Oceanography, CSIR, Rafi Marg, New 
Delhi) 

2-4. Nuclear Magnetic Resonance, conf., 
Pittsburgh, Pa. (B. L. Shapiro, Dept. of 
Chemistry, Illinois Inst. of Technology, 
Chicago, Ill. 60616) 

2-10. Radioactive Dating and Methods 
of Low-Level Counting, symp., Vienna, 
Austria. (J. H. Kane, Conference Branch, 
Atomic Energy Commission, Washing- 
ton, D.C. 20545) 

5-9. International Gas Turbine, conf., 
Houston, Tex. (Meetings Manager, 345 
E. 47 St., New York 10017) 

6-7. High Speed Testing: The Rheology 
of Solids, 6th intern. conf., Boston, Mass. 
(R. H. Supnik, Plas-Tech Equipment 
Corp., 4 Mercer Rd., Natick, Mass. 
04760) 

6-10. Analytical Chemistry and Applied 
Spectroscopy, conf., Pittsburgh, Pa. (G. L. 
Carlson, Mellon Inst., 4400 Fifth Ave., 
Pittsburgh 15213) 

6-10. WESTEC, 4th Western Metal 
and Tool Exposition and Conf., Los 
Angeles, Calif. (Director of Engineering 
Conf., 20501 Ford Rd., Dearborn, Mich. 
48128) 

8-10. Viscoelastic Response of Engi- 
neering Materials, mtg., Boston, Mass. 
(R. H. Supnik, 4 Mercer Rd., Natick, 
Mass. 01760) 

8-22. United Nations Regional Carto- 
graphic Conf. for Asia and the Far East, 
Canberra, Australia. (United Nations, 
New York, N.Y.) 

9-11. National Medicolegal Symp., 
Miami Beach, Fla. (Miss B. Spies, Law 
Dept., American Medical Assoc., 535 N. 
Dearborn St., Chicago, Ill. 60610) 
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10-11. National Conf. on Rural Health, 
Charlotte, N.C. (B. L. Bible, Secretary, 
American Medical Assoc., 535 No. Dear- 
born St., Chicago, Ill. 60610) 

10-12. American Assoc. of Pathologists 
and Bacteriologists, Washington, D.C. (J. 
Lowell Orbison, School of Medicine and 
Dentistry, Univ. of Rochester, 260 Crit- 
tenden Blvd., Rochester, N.Y.) 

13-14. Astronautics, symp., Ottawa, 
Ont., Canada. (The Secretary, Canadian 
Aeronautics and Space Inst., 77 Metcalfe 
St., Ottawa 4, Ont.) 

13-15. 32nd North American Wildlife 
and Natural Resources Conf., San Fran- 
cisco, Calif. (Wildlife Management Inst., 
709 Wire Building, Washington, D.C. 
20005) 

13-17. International Laboratory Appa. 
ratus and Materials Exhibition, London, 
England. (U.T.P. Exhibitions Ltd., 3 
Racquet Ct., Fleet St., London E.C.4) 

13-17. Use of Plutonium as a Reactor 
Fuel, intern. symp., Brussels, Belgium. 
(J. H. Kane, Div. of Technical Informa- 
tion, U.S. Atomic Energy Commission, 
Washington, D.C. 20545) 

14-15. American Astronautical Soc. 
5th Goddard Memorial Symp., "The Voy- 
age to the Planets," Washington, D.C. 
(M. B. Lees, General Electric Co., Defense 
Programs Div., 777 14th St., NW, Wash- 
ington, D.C. 20005) 

14-15. Space, nati. mtg., Los Angeles, 
Calif. (D. P. Chandler, 3370 Miraloma 
Ave., Anaheim, Calif. 82803) 

14-15. Temperature Measurements Soc., 
5th conf., Los Angeles, Calif. (R. A. 
Finch, Conf. and Exhibit Chairman, 
Atomics International, P.O. Box 309, 
Canoga Park, Calif. 91304) 

15-17. Instrumentation for the Iron 
and Steel Industry, Natl. Instrument Soc. 
of America, 17th conf., Pittsburgh, Pa. 
(F. J. Barchfeld, Jones & Laughlin Steel 
Corp., 900 Agnew Rd., Pittsburgh 15230) 

16-18. Hydrogeology of the Northeast, 
Geological Soc. of America, Boston, Mass. 
(M. Prinz, Tufts Univ., Medford, Mass.) 

16-17. Hypervelkcity Techniques, 5th 
symp., Denver, Colo. (A. A. Ezra, Re- 
search Inst., Univ. of Denver, Denver 
80201) 

16-19. International Assoc. for Dental 
Research, 45th general mtg., Washington, 
D.C. (G. H. Rovelstadt, c/o Navy Dental 
School, Nati. Naval Medical Center, 
Bethesda, Md. 20014) 

17-21. National Science Teachers As- 
soc., conv., Detroit, Mich. (Executive Sec- 
retary, NSTA, 1201 16th St., NW, Wash- 
ington, D.C. 20036) 

19-24. Southeastern Surgical Congress, 
Bal Harbour, Fla. (A. H. Letton, Execu- 
tive Secretary, 340 Boulevard N.E., At- 
lanta, Ga. 30312) 

19-26. Canadian-American Medical and 
Dental Assoc., Vail, Colo. (T. Trapasso, 
Secretary, 816 Ashmum St., Sault Ste. 
Marie, Mich. 49783) 

20-23. Institute of Electrical & Elec- 
tronics Engineers, intern. cony., New York, 
N.Y. (A. B. Giordano, The Institute, 345 
E. 47 St., New York 10017) 

20. Field-Ion Microscopy, mtg., Cam- 
bridge, England. (Meetings Officer, Inst. 
Of Physics and Physical Society, 47 Bel- 
grave Sq., London S.W.1, England) 

20-22. Physical Electronics, annual 
conf., Cambridge, Mass. (Research Lab. of 
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100 Microns 

10 Microns 

An ARL ELECTRON MICROPROBE X-RAY ANALYZER provides scanning 
electronmicrographs of the type shown above. The specimens are- large 
blood cells of a salamander, the amphiuma, which is only incidental to 
our story. 

The important features of the micrographs are: 
1. Compared to optical micrographs at similar magnifications, the 

depth of focus is practically infinite. 
2. Multielement in situ chemical analysis can be carried out within 

the detail of the cell structure shown-down to volumes in the order 
of several cubic microns. The microprobe is capable of differenti'at- ing the nucleus from the cytoplasm, or one part of the nucleus 
from another part, on the basis of chemical composition. 
The microprobe provides the next step to further progress in 
Biochemistry. Applications work carried out to date includes 
studies related to: 

Cytochemistry 
Histochermistry 
Physiochemistry 
Chemical pathology 
Wwlb hapnpto pDreovde baddit on al cnforma otion. 

APPLeD RESEARCHb LABORAORIES tenxstpofuhrpogssinC 
Biochemis SUBSDIAR Aplctons worSk caridouttM dtncue 

3717ie PrKlte PLCGEDAEoA:ONI 10 8 
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How Rapid 

Is Rapid 
Scanning? 

TheX 
Model 501 
Rapid 
Scanning 
Spectrometer 
Scans 30A/usec. 
with Excellent 
Stability & 
Resolution; 
Covers Broad 
Wavelength 
Region 
in One Scan. 

Write for Bulletin 10866 
or 

Call (212) 461-4200 

CNRL INTUETDVSO 

32.16 Downing Street *Flushing, New York 11354 
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Electronics, Massachusetts Inst. of Tech- 
nology, Cambridge) 

22-24. Astrogeology, symp., University 
of Michigan, Ann Arbor, Mich. (E. W. 
Heinrich, Dept. of Geology and Mineral- 
ogy, Univ. of Michigan, Ann Arbor 48104) 

22-24. Modern Optics, intern. symp., 
New York, N.Y. (J. Fox, Polytechnic 
Inst. of Brooklyn, 333 Jay St., Brooklyn, 
N.Y. 11201) 

23-24. Seismological Soc. of America, 
Santa Barbara, Calif. (D. Tocher, U.S. 
Earthquake Mechanism Lab./ESSA, 390 
Main St., San Francisco, Calif. 94105) 

23-24. Social Facilitation and Imitation 
Behavior, symp., Miami Univ., Oxford, 
Ohio. (E. C. Simmel, Dept. of Psychology, 
Miami Univ., Oxford 45056) 

23-25. Institute of Mathematical Sta- 
tistics, central regional mtg., Columbus, 
Ohio. (G. E. Nicholson, Jr., Dept. of Sta- 
tistics, Univ. of North Carolina, Chapel 
Hill 27515) 

23-25. Society of Toxicology, Atlanta, 
Ga. (C. S. Weil, Mellon Inst., 4400 Fifth 
Ave., Pittsburgh, Pa. 15213) 

26-30. Association of American Geog- 
raphers, 63rd annual mtg., St. Louis, Mo. 
(Executive Officer, 1146 16th St., NW, 
Washington, D.C. 20036) 

27-30. American Physical Soc., Chi- 
cago, Ill. (R. G. Sachs, P.O Box 344, 
Argonne, Ill.) 

27-30. Canadian Inst. of Mining and 
Metallurgy, 69th annual mtg., Ottawa, 
Ont., Canada. (Secretary, 121 Richmond 
St. W., Toronto 1, Ont.) 

28-30. Engineering Aspects of Mag- 
netohydrodynamics, symp., Stanford, 
Calif. (R. H. Eustis, Stanford Univ., Stan- 
ford 94305) 

28-30. Photovoltaic Specialists, 6th 
IEEE conf., Cocoa Beach, Fla. (F. A. 
Shirland, Clevite Research Center, 540 E. 
105 St., Cleveland, Ohio 44108) 

29-30. Building Research Advisory 
Board, research symp., "Performance 
Concept of Building," New Orleans, La. 
(R. W. Spangler, Board, Natl. Research 
Council-Natl. Acad. of Sciences, 2101 
Constitution Ave., NW, Washington, D.C. 
20418) 

29-31. Immunologic Approaches to 
Mechanisms of Cutaneous Disease, New 
York Univ. Medical Center, New York, 
N.Y. (Office of Recorder, New York 
Univ. Post-Graduate Medical School, New 
York 10016) 

29-31. The Origins of Schizophrenia, 
intern. conf., Rochester, N.Y. (J. Romano, 
Univ. of Rochester School of Medicine, 
Rochester 14620) 

29-31. Structural Dynamics and Mate- 
rials, conf., Palm Springs, Calif. (A. 
Kaplan, 1 Space Park, Redondo Beach, 
Calif. 90278) 

29-1. Microcirculation as Related to 
Shock, conf., Boston, Mass. (D. Shepro, 
Boston Univ. Biological Science Center, 
2 Cummington St., Boston 02215) 

30-31. Transport Properties of Super- 
conductors, Canterbury, England. (Meet- 
ings Officer, Inst. of Physics and Physical 
Soc., 47 Belgrave Sq., London, S.W.1, 
England) 

31-5. American Chemical Soc., San 
Francisco, Calif. (B. R. Stanerson, Ameri- 
can Chemical Soc., 1 155 1 6th St., NW, 
Washington, D.C. 2003 6) 

fS66.+~~~~~~~~~~~~~~~~~~~~~~~~.. ..... 

Atomism in England 
From Hariot to Newton 
By ROBERT HUGH KARGON, Johns Hopkins Uni- 
v'ersity. Of all the elements which emerged from 
the Scientific Revolution, the rise of atomism as 
a useful scientific explanation is one of the most 
interesting. This book traces the history of the 
introduction and spread of the atomic doctrine, 
and it presents as a case study those problems 
caused by the establishment of the new learning 
and its methodology. Professor Kargon discusses 
the theories and methods of such leading natural 
philosophers as Hariot, Bacon, Hobbes, Boyle, 
and Newton. $6.75. 

The Biology of Human 
Adaptability 
Edited by PAUL T. BAKER, Pennslyiania State 
Unit ersitv, and J. S. WEINER, Unitversity of Lon- 
don. The Wenner Gren conference in Austria in 
1964 brought together leading geneticists, physi- 
ologists, and anthropologists from all parts of the 
world to discuss problems of man in his natural 
environments and his adaptive responses to them. 
This book is based on that conference. The papers 
presented have been rewritten in the light of the 
conference as a whole and the introductory chap- 
ter presents much of the discussion that took 
place there. Maps, line drawings. $16.80. 

Infra-Red Physics 
By J. T. HOUGHTON, Jesus College, Oxford, and 
S. D. SMITH, University of Reading. Designed for 
advanced undergraduates in physics or chemical 
physics and for the young research worker, this 
is a complete study of the basic principles and 
techniques of infra-red physics. In a theoretical 
introduction, quantum mechanics is applied to 
the interaction of radiation with molecular and 
crystal systems. Subsequent chapters contain ac- 
counts of molecular and solid state spectroscopy 
to illustrate basic processes; these include an 
unusually complete treatment of the optical prop- 
erties of semi-conductors. In a final section the 
wide range of application of infra-red techniques 
is indicated, with particular reference to the 
study of planetary atmospheres. 135 figures. $9.60. 

Growth, Function and 
Regulation in 
Bacterial Cells 

By SIR CYRIL HINSHELWOOD, and A. C. R. DEAN, 
Physical Chemistry Laboratory, Oxford. Advances 
in bacterial genetics are discussed here in terms 
of the kinetics of the cell as an organized entity. 
The authors deal with the key question, the rela- 
tion between structure and form, by observing the 
cell in action, studying its growth and behavior, 
and formulating general propositions about the 
operation of physio-chemical laws within each cell 
system. Topics covered include: variation in cell 
composition, adaptation to drugs, and the decline 
of bacterial populations. 121 figures.. $13.45. 

Oxford University Press 
200 Madison Avenue 

New York, New York 10016 
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NEW BOOKS 

(Continued from page 819) 

mentary, from the French edition by 
Nathaniel Bowditch. Chelsea, Bronx, N.Y., 
1966. vol. 1, 938 pp.; vol. 2, 1008 pp.; 
vol. 3, 940 pp.; vol. 4, 1054 pp. Illus. 
$79.50 per set. Reprint, 1829, 1832, 1834, 
1839 editions. 

Chemotaxonomie der Pflanzen. vol. 4, 
Dicotyledoneae: Daphniphyllaceae-Lythra- 
ceae. R. Hegnauer. Birkhauser, Basel, 
Switzerland, 1966. 551 pp. Illus. F. 106. 

Computer Design. Ivan Flores. Prentice- 
Hall, Englewood Cliffs, N.J., 1967. 477 
pp. Illus. $14. 

Computer Programming and Related 
Mathematics. Richard V. Andree. Wiley, 
New York, 1967. 294 pp. Illus. $6.50. 

Concatenated Codes. G. David Forney, 
Jr. M.I.T. Press, Cambridge, Mass., 1966. 
159 pp. Illus. $8.50. 

The Control of Environment. Lectures 
delivered at the second Nobel Conference 
(St. Peter, Minn.), January 1966. John D. 
Roslansky, Ed. North-Holland, Amster- 
dam, 1967. 124 pp. $5. Six papers. 

Critical Phenomena. Proceedings of a 
conference (Washington, D.C.), April 
1965. M. S. Green and J. V. Sengers, 
Eds. Sponsored by National Bureau of 
Standards, National Science Foundation, 
and Office of Naval Research. U.S. De- 
partment of Commerce, Washington, D.C., 
1966 (order from Superintendent of Docu- 
ments, Washington, D.C.). 256 pp. Illus. 
$2.50. Thirty-four papers. A report of the 
conference appears in Science 150, 229 
(1965). 

Cultural Frontiers of the Peace Corps. 
Robert B. Textor, Ed. M.I.T. Press, Cam- 
bridge, Mass., 1966. 391 pp. Illus. $6.95. 
Sixteen papers. 

Cytological Technique: The Principles 
Underlying Routine Methods. John R. 
Baker. Methuen, London; Wiley, New 
York, ed. 5, 1967. 161 pp. Illus. $4.50. 

Design of Thin Concerte Shells. vol. 2, 
Negative Curvature Index. A. M. Haas. 
Wiley, New York, 1967. 252 pp. Illus. 
$14.95. 

The Development of Medicine as a 
Profession. Vern L. Bullough. Hafner, 
New York, 1966. 133 pp. $7.50. 

Development and Systematics of Some 
Pacific Marine Symbiotic Copepods. A 
study of the biology of the Notodelphyidae, 
associates of ascidians. Patricia L. Dudley. 
Univ. of Washington Press, Seattle, 1967. 
288 pp. Illus. $6.50. 

Diary of the "Discovery" Expedition to 
the Antarctic Regions 1901-1904. Edward 
Wilson, Ann Savours, Ed. Humanities 
Press, New York, 1967. 416 pp. Illus. 
$22.50. 

Dictionary of Inventions and Discov- 
eries. E. F. Carter. Philosophical Library, 
New York, 1966.201 pp. $6. 

Economic Policies Toward Less De- 
veloped Countries. Harry G. Johnson. 
Brookings Institution, Washington, D.C., 
1967. 295 pp. Illus. $6.75. 

Electrical Conduction Mechanisms in 
Thin Insulating Films. D. R. Lamb. 
Methuen, London; Barnes and Noble, 
New York, 1967. 130 pp. Illus. $4.50. 
Methuen's Monographs on Physical Sub- 
jects. 
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gets 

of E~ 

your 

chromatographyV 

tank problems 
What's so different about the bottom of a Shandon Model 500 Parng 
glas? Chromatank~? It's flat absolutely flat' Shandon Chromatank is 
press molded, eliminating the mound found at the bottom of ordinary 
chromatography tanks. You benefit from an even distribution of sol- 
vent throughout the tank, and you save solvent, especially in ascend-. 
ing techniques. 

Press molding also means the Panglas Chromatank is stronger 
with rugged corners and heavy walls. The Panglas Chromatank is 
made entirely of glass ..there are no metal or plastic fittings of any 
kind which eliminates solvent contamination. 

And here is another significant advantage ...the size. The Panglas 
Model 500 Chromatank is the largest tank of its kind ever produced. 
Inside measurements are 20" by 8" by 22" high. (51 cm by 20 cm by 
56 cm). The Model 500 tank will accommodate either sheets or strips 
for ascending or descending chromatography. It will also accept 
46 cm by 57 cm sheet making it ideal for two-way chromatography. 

Get to the bottom of your chromatography problems, rely on Shan-. 
don Panglas Chromatank. For more information on other models of 
Chromatank and other Shandon equipment for Paper Chromatogra-. 
phy, write for Bulletin L383. Shandon Scientific Company, Inc., 515 
Broad Street, Sewickley, Pa. 15143 (Pittsburgh District). 
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DUAL ACTION 
MICRO INFUSION PUMP 
designed especially for 
laboratory use ........ .= ......... _ 

. A> ......~~~~~~~~~~... ................. ....... . 

; SI-^- X * ^ i --I t ZE 7" x 8" X 4" 

New bilateral roller pump PUMPS TWO LIQUIDS AT 
ONCE, up to 2500 cc/hr., with ?t1% accuracy. 
Custom-designed by The Holter Company. Compact 
construction. Light weight (only four poundss. Fully 
warranted. Four battery-operated pumps also avail- 
able starting at $129.50. 

extracorporeal 
and medical specialties 
company, Incorporated 
ROUTE 70, MEDFORD CIRCLE 
MEDFORD, NEW JERSEY 08055 
PHONE AREA CODE. 609-654-5135 

ALSO SPECIALISTS IN SILICONE COMPONENTS 

don't hesitate 
automate 

~ . 

analysis 
with the 

PH OTOVOLT 
Densitometer 

Write for bu~tetin~ 

1115 Broadwayt New York 10, N. Y. 
Joiti tUS at the Pittsbulrgh eonference, MNarch 5-10, fourth floor, F135 and F;130, and see oulr newv pH equipment 

and other analytical instrtumlentation. 
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Electrons, Neutrons and Protons in En- 
gineering. J. R. Eaton. Pergamon, New 
York, 1966. 559 pp. Illus. $15. Inter- 
national Series of Monographs on Inter- 
disciplinary and Advanced Topics in Sci- 
ence and Engineering. 

Elementary Reactor Physics. P. J. 
Grant. Pergamon, New York, 1966. 204 
pp. Illus. Paper, $5. Commonwealth and 
International Library. 

Engineering Kinematics. Alvin Sloane. 
Dover, New York, 1966. 320 pp. Illus. 
Paper, $2.25. Reprint, 1941 edition. 

Environmental Quality in a Growing 
Economy. Essays from the Sixth 
RFF Forum (Washington, D.C.), March 
1966. Henry Jarrett, Ed. Published for 
Resources for the Future. Johns Hopkins 
Press, Baltimore, 1966. 189 pp. $5. Twelve 
papers. 

Essays in Mathematical Economics. In 
honor of Oskar Morgenstern. Martin Shu- 
bik, Ed. Princeton Univ. Press, Princeton, 
N.J., 1967. 495 pp. Illus. $12.50. Twenty- 
seven papers. 

Essentials of Biology. C. Leland 
Rodgers. Barron's Educational Series, 
Woodbury, N.Y., 1967. 557 pp. Illus. 
Paper, $2.50; cloth, $5.95. 

Fluid Mechanics, Thermodynamics of 
Turbomachinery. S. L. Dixon. Pergamon, 
New York, 1966. 227 pp. Illus. Paper, 
$6. Commonwealth and International Li- 
brary. 

Sigmund Freud. Francine Klagsbrun. 
Watts, New York, 1967. 160 pp. $2.95. 
Immortals of Science Series. 

Fundamentals of Quality Control for 
the Food Industry. Amihud Kramer and 
Bernard A. Twigg. Avi, Westport, Conn., 
ed. 2, 1966. 556 pp. Illus. $14.75. 

Genetics and the Future of Man. A dis- 
cussion at the first Nobel Conference (St. 
Peter, Minn.), January. 1965. John D. 
Roslansky, Ed. Appleton-Century-Crofts, 
New York, 1966. 216 pp. Illus. $5. Six 
papers. 

Geologie du Petrole. Alain Perrodon. 
Presses Universitaires de France, Paris, 
1966. 448 pp. Illus. Bibliotheque de 
l'Ingenieur-Geologue. 

Geology of Northern California. Edgar 
Bailey, Ed. California Division of Mines 
and Geology, San Francisco, 1966. 520 
pp. Illus. $6. Thirty-five papers. 

Gnosiology: The Scientific Approach to 
the Theory of Knowledge. Tadeusz Kotar- 
binski. Translated from the Polish by 
Olgierd Wojtasiewicz. G. Bidwell and 
C. Pinder, Translation Eds. Pergamon, 
New York, 1966. 562 pp. Illus. $18.50. 

The Golden Age of Science. Thirty 
portraits of the giants of 19th-century sci- 
ence by their scientific contemporaries. 
Bessie Zaban Jones, Ed. Simon and 
Schuster, New York, 1967. 697 pp. $12. 

Grundriss der allgemeinen Zoologie. Al- 
fred Kuhn. Thieme, Stuttgart, 1967 (order 
from Intercontinental Medical Book Corp., 
New York). 399 pp. Illus. Paper, DM 
9.80. 

A Guide to the Minerals of Switzerland. 
M. Weibel. Interscience (Wiley), New 
York, 1966. 135 pp. Illus. $6.50. 

Handbook of Middle American Indians. 
vol. 4, A rchaeological Frontiers and Ex- 
ternlal Connections. Gordon F. Ekholm 
and Gordon R. Willey, Eds. Univ. of 
Texas Press, Austin, 1967. 375 pp. Illus. 
$ 15. Fifteen papers. 
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MAGNETIC 

STIRRING BARS 
for every purpose 

SPINFINSt 
for round bottom tubes and flasks 

Versatile -. . for that special shaped 
container. Spinfins will agitate liquids 
even where other spinbars cannot be 
used. Exceptionally stable at high rota- 
tional speeds . . . do not wobble. 

Teflon covered Spinfins with perma- 
nent Alnico V magnets are available in 
five sizes 1/4" through 7/81 diameter, all 
1/2", high. 

tPatent Pending; TM applied for. 

A... .... .... ............ ...... ... ..... . .. . ... 

_~~~~~~~~~~~~~: xi. 
......... . . 

SPINMBARS ? 

The world's largest selection 
Spinbars with permanent Alnico V mag- 
nets are seamless, vacuum tested, elec- 
tronically tested and are guaranteed 
leakproof. 

Choice of magnet covered with Pyrex* 
Glass, Teflon*, Kel-F*, Vikem* Vinyl and 
Polyethylene. 120 sizes ranging from 
8 mm through 3" 4ong in various di- 
ameters. 

*Pyrex? Corning Glass; Teflon? DuPont Co.; 
Kel-FO 3M Co.; Vikem? Bel-Art Products 

Clear, modern "blister pack" permits 
immediate visual identification of stir- 
ring bar, maximum protection and ease 
of storage. 

See your nearest laboratory supply dealer. 

Send for our catalog supplement listing 
many NEW items ..,. just off the press! 
For your FREE copy write Dept. E-2 

BEL-ART PRODUCTS 
PEQUANNOCK, N. J. 07440 
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Handbook of Salamanders: The Sala- 
manders of the United States, of Canada, 
and of Lower California. Sherman C. 
Bishop. Cornell Univ. Press, Ithaca, N.Y., 
1967. 569 pp. Illus. $12.50. Reprint, 1943 
edition. 

High-Temperature Oxidation of Metals. 
Per Kofstad. Wiley, New York, 1966. 
354 pp. Illus. $13.50. The Corrosion 
Monograph Series. 

An Historical Atlas of China. Albert 
Herrmann. Aldine, Chicago, 1966. 120 pp. 
Illus. $12.50. Based on Historical and 
Commercial Atlas of China (1935). 

Human Evolution: An Introduction to 
Man's Adaptations. Bernard G. Campbell. 
Aldine, Chicago, 1967. 441 pp. Illus. $8.95. 

Impact of Space Exploration on Society. 
Proceedings of the National Meeting of 
the American Astronomical Society (San 
Francisco, Calif.), August 1965. William 
E. Frye, Ed. American Astronomical Soc., 
Tarzana, Calif., 1966. 382 pp. Illus. $14.25. 
Twenty-nine papers. 

Insect Chemosterilants. Alexej B. Borko- 
vec. Interscience (Wiley), New York, 1966. 
153 pp. Illus. $6.95. Advances in Pest 
Control Research Series, vol. 7. 

International Relations Research: Prob- 
lems of Evaluation and Advancement. 
E. Raymond Platig. Carnegie Endowment 
for International Peace, New York, 1967. 
187 pp. Paper, $1. 

An Introduction to Algorithmic Methods 
Using the MAD Language. Alan B. Mar- 
covitz and Earl J. Schweppe. Macmillan, 
New York, 1966. 445 pp. Illus. Paper, 
$6.95. 

Ionization and Breakdown in Gases. 
F. Llewellyn-Jones. Methuen, London; 
Barnes and Nobel, New York, 1967. 176 
pp. Illus. Paper, $2.35; cloth, $3.75. Re- 
print, 1957 edition. 

An Introduction to Biomechanics. H. M. 
Frost. Thomas, Springfield, Ill., 1966. 159 
pp. Illus. $7.50. 

Introduction to Genetics. Norman A. 
Crowder. Doubleday, Garden City, N.Y., 
1967. 278 pp. Illus. $5.95. Tutor Text 
Series. 

Introduction to Statistical Mechanics. 
Ronald W. Gurney. Dover, New York, 
1966. 276 pp. Illus. Paper, $2. Reprint, 
1949 edition. 

An Introduction to the Calculus of 
Finite Differences and Difference Equa- 
tions. Kenneth S. Miller. Dover, New 
York, 1966 175 pp. Illus. Paper, $1.75. 
Reprint, 1960 edition. 

Introductory Complex Analysis. Richard 
A. Silverman. Prentice-Hall, Englewood 
Cliffs, N.J., 1967. 384 pp. Illus. $8.75. 

Kekule Centennial. A symposium (At- 
lantic City, N.J.), September 1965. Spon- 
sored by Division of History of Chemis- 
try, Division of Organic Chemistry, and 
Division of Chemical Education, Ameri- 
can Chemical Society. 0. Theodor Benfey, 
Ed. American Chemical Soc., Washington, 
D.C., 1966. 206 pp. Illus. $6.50. Advances 
in Chemistry Series, vol. 61. Ten papers. 

Knowledge and Power: Essays on Sci- 
ence and Government. Sanford A. Lakoff, 
Ed. Free Press, New York, 1966. S13 
pp. $9.95. Fifteen papers. 

Laplace Transform Theory and Electri- 
cal Transients. Stanford Goldman. Dover, 
New York, 1966. 455 pp. Illus. Paper, 
$3. Reprint of Transformation Calculus 
and Electrical Transients (1949). 

DO 

you 

KNOW 

* IS IT POSSIBLE TO BEAT THE ODDS 
AT LAS VEGAS? 

* CAN THE BANK BE BROKEN AT 
MONTE CARLO? 

* IS THERE A SYSTEM FOR WIN- 
NING AT CRAPS. ROULETTE, 
BLACKJACK AND OTHER GAMES? 

* CAN THE COMPLEXTIES OF THE 
STOCK MARKET, MILITARY CON- 
FLICT, AND OTHER SOCIAL COM- 
PETITION BE UNDERSTOOD? 

These questions, and the entire realm of 
gambling and statistical logic, have en- 
gendered a multitude of myths, mysteries, 
and misconceptions. To dissipate the fog, 
this book presents a cohesive theory of 
gambling, or decision-making under risk 
conditions, developed in a clear, math- 
ematical context. 

The Theory of 

Gambling 
and 

Statistical 
Logic 

by RICHARD A. EPSTEIN 

Hughes Aircraft Company, El Segundo, 
California 

August 1967, in preparation 

The theoretical treatment of game-theory 
concepts builds to a set of principles per- 
tinent to all phases of the laws of chance, 
and are applied to games, both classical 
and modern in origin. Winning strategies 
and methods for their use are analyzed 
and adapted for the simple one-person 
games of the gambling casino, for statis- 
tical games such as duels and truels, and 
for those games involving only elements 
of pure skill. Included is an account of 
the successful game-playing computers. 
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"DIAL"" ULTRA-THIN SECTIONS? 
Precisely . . . since the new Reichert "Om U2" ultramicrotome is automated. 
Now you just dial for single or continuous ultra-thin sections for electron 
microscopy. With all controls dial or push-button operated, you merely 
"select" speed, sequence and thickness of sections. The completely inertia- 
free thermal advance of the "Om U2" represents a major breakthrough in 
ultramicrotomy. 
The "Om U2" gives you the accuracy of the thermal advance and the ad- 
vantages of a precision, mechanical advance in one instrument. The tedious 
task of producing useful ultra-thin sections is now a thing of the past. 

Request literature and 
a free demonstration. 

William J. Hacker & Co., Inc. 
______r / Box 646 

W. Caldwell, N.J. 07006 
(201) 226-8450 

SAGE INFUSION PUMP OFFERS 

INFINITLY AiABLEIBE 
FLOW RATES. 

plus 
* A range of 5 million 

to 1 
? Reproducibility ~~~~~Three models 
* Reproducibility ~~~~~~of the 255 Series 
of-?0.5% /provide flow rates of: 

Model 255-1 - 0.005 /Al/min to 29 mIl/mn 
Model 255-2 -0.02 Ml/hr to 98 ml/hr 

Sage Series 255 syringe pumps let Model 255.3 - 0.02 MI/day to 118 ml/day 
you dial the precise flow rate you Models offering fixed flow rates as 
want. These versatile pumps offer a well as continuously variable rates are 
flow rate range in excess of five available. lnfusion/withdrawal models 
million to one, and infuse fluids and accessories for two channel 
accurately, reproducibly, and with pumping can also be supplied. Send 
complete reliability. Flow rates are for complete technical data or ask 
unaffected by changes in back pres- your Sage lab-ware dealer. 
sure or variations in line voltage Series 255 $395.00 
(within specifications). (other models from $145.00) 

SAGE INSTRUMENTS, INC. 
2 Spring Street, White Plains, N. Y. 10601 * 914 WH 9-4121 
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Libel: Rights, Risks, Responsibilities. 
Robert H. Phelps and E. Douglas Hamil- 
ton. Macmillan, New York; Collier-Mac- 
millan, London, 1967. 415 pp. $7.95. 

The Life and Death of a Satellite. Alfred 
Bester. Little, Brown, Boston, 1966. 253 
pp. Illus. $5.95. 

Liquid Hydrogen (Properties, Production 
and Applications). Lectures given at 
Grenoble, France, June 1965. Louis Weil 
and Paul Perroud, Eds. Pergamon, New 
York, 1966. 393 pp. Illus. $10. Pure and 
Applied Cryogenics, vol. 5. Twenty papers. 

Magnetic Susceptibility. L. N. Mulay. 
Interscience (Wiley), New York, 1966. 
137 pp. Illus. Paper, $2.95. Reprinted, 
with additions, from Treatise on Analytical 
Chemistry, pt. 1, vol. 4. 

Manpower and the Growth of Producer 
Services. Harry I. Greenfield. Columbia 
Univ. Press, New York, 1966. 160 pp. $6. 

Mappings of the Plane: With Applica- 
tions to Trigonometry and Complex Num- 
bers. H. E. Chrestenson. Freeman, San 
Francisco, 1966. 179 pp. Illus. Paper, $2.50. 

Mechanics of Materials. Archie Higdon, 
Edward H. Ohlsen, William B. Stiles, and 
John A. Weese. Wiley, New York, ed. 2, 
1967. 607 pp. Illus. $10.50. 

Membrane Processes for Industry, Pro- 
ceedings of a symposium (Birmingham, 
Ala.), May 1966. Southern Research 
Inst., Birmingham, Ala., 1966. 275 pp. 
Illus. Paper, $5. Eleven papers. 

Men of Physics: Sir Arthur Eddington. 
C. W. Kilmister. Pergamon, New York, 
1966. 287 pp. Illus. Paper, $5.95. Com- 
monwealth and International Library. 

Microscopy for Chemists. Harold F. 
Schaeffer. Dover, New York, 1966. 274 
pp. Illus. Paper, $2. Reprint, 1953 edition. 

Microwave Spectroscopy. Walter Gor- 
dy, William V. Smith, and Ralph F. 
Trambarulo. Dover, New York, 1966. 460 
pp. Illus. Paper, $3. Reprint, 1953 edition. 

Monopolistic Competition Theory: Stud- 
ies in Impact. Essays in honor of Edward 
H. Chamberlin. Robert E. Kuenne, Ed. 
Wiley, New York, 1967. 397 pp. Illus. 
$8.95. Seventeen papers. 

Network-Based Management Systems 
(PERT/CPM). Russell D. Archibald and 
Richard L. Villoria. Wiley, New York, 
1967. 522 pp. Illus. $16. 

The New Look of the Universe. Patrick 
Moore. Norton, New York, 1967. 126 
pp. Illus. $3.95. 

Nonlinear System Analysis. Austin Bla- 
quiere. Academic Press, New York, 1966. 
408 pp. Illus. $14.50. Electrical Science, a 
Series of Monographs and Texts. 

Numerical Inversion of the Laplace 
Transform: Applications to Biology, Eco- 
nomics, Engineering, and Physics. Richard 
Bellman, Robert E. Kalaba, and Jo Ann 
Lockett. Elsevier, New York, 1966. 259 
pp. Illus. $8.50. 

Odour Preferences. R. W. Moncrieff. 
Wiley, New York, 1966. 357 pp. Illus. 
$14.95. 

Of Molecules and Men. Francis Crick. 
Univ. of Washington Press, Seattle, 1966. 
115 pp. $3.95. John Danz Lectures Series. 

Of Scientists and Salamanders. Victor 
Chandler Twitty. Freeman, San Francisco, 
1966. 190 pp. Illus. $4.50. 

Optical Illusions and the Visual Arts. 
Ronald G. Carraher and Jacqueline B. 
Thurston. Reinhold, New York, 1966. 127 
pp. Illus. $7.50. 
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* - *.*a1 rihtso . 
* .7 

but you save $2150' 
When we got tired of the simple, 
functional lines of our titrator for 
Karl Fischer moistures, we designed 
a new, streamlined one. Did every- 
thing our homely one did, just as 
fast and accurate too. When we 
checked and found the new titrator 
would cost almost $600 to produce, 
we said "Phooey!" 
We think it's silly to charge a lot 
more money for a new model that 
doesn't do anything more. We're 
glad you agree-for you bought more 
WACO titrators this year than in any 
previous year. 
While it still looks the same, our 
titrator shown above now features 
ball joint Pyrex glassware that won't 
drip, a unique drain flask, WACO- 
magnetic stirrer, and many other 

Wrvithci ri/nne for+ ouri + 

* TRATO BULL5ETINW 

c m _~w 
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Organoboron Chemistry. vol. 2, Boron- 
Nitrogen and Boron-Phosphorus Com- 
pounds. Howard Steinberg and Robert J. 
Brotherton. Interscience (Wiley), New 
York, 1966. 588 pp. Illus. $25. 

Overcharge. Lee Metcalf and Vic Reine- 
mer. McKay, New York, 1967. 350 pp. 
$5.95. 

Perturbation Theory for Linear Opera- 
tors. Tosio Kato. Springer-Verlag, New 
York, 1966. 612 pp. Illus. $19.80. 

Pharmacotherapy of Depression. Jona- 
than 0. Cole and J. R. Wittenborn, Ed. 
Thomas, Springfield, Ill., 1966. 201 pp. 
Illus. $8.50. Eight papers. 

The Phase Rule and Heterogeneous 
Equilibrium. John E. Ricci. Dover, New 
York, 1966. 523 pp. Illus. Paper, $3.25. 
Reprint, 1951 edition. 

The Photochemistry of Gases. William 
Albert Noyes, Jr., and Philip Albert Leigh- 
ton. Dover, New York, 1966. 465 pp. 
Illus. Paper, $3. Reprint, 1941 edition. 

Physics and Chemistry of the Earth. 
vol. 7. L. H. Ahrens, Frank Press, S. K. 
Runcorn, and H. C. Urey, Eds. Pergamon, 
New York, 1966. 343 pp. Illus. $17. 
Three papers. 

Planets, Stars and Galaxies: Descriptive 
Astronomy for Beginners. A. E. Fanning. 
American edition revised by Donald H. 
Menzel. Dover, New York, 1966. 189 pp. 
Illus. Paper, $1.35. - 

Plants: An Introduction to Modern 
Botany. Victor A. Greulach and J. Edi- 
son Adams. Wiley, New York, ed. 2, 
1967. 654 pp. Illus. $7.95. 

Practical Guide to Refrigerated Storage. 
Prepared by members of Commission 5 of 
the International Institute of Refrigeration. 
Pergamon, New York, 1966. 241 pp. 
Paper, $10. In English and French. 

Principles of Agronomy. Lorentz C. 
Pearson. Reinhold, New York, 1967. 448 
pp. Illus. $9.50. 

Principles of Color Technology. Fred W. 
Billmeyer, Jr., and Max Saltzman. Inter- 
science (Wiley), New York, 1966. 191 
pp. Illus. $11.95. 

Probability: A Survey of the Mathe- 
matical Theory. John Lamperti. Benjamin, 
New York, 1966. 160 pp. Illus. Paper, 
$3.95; cloth, $8. 

Public and Private Enterprise. John 
Jewkes. Univ. of Chicago Press, Chicago, 
1966. 100 pp. $2.25. Three Lindsay 
Memorial Lectures given at the University 
of Keele, 1964. 

Quantum Mechanics. Alexandre Sergey- 
evitch Davydov. Translated from the Rus- 
sian (Moscow, 1963) by Irene Verona 
Schensted. NEO Press, Ann Arbor, Mich., 
1966. 677 pp. Illus. Paper, $6. 

Race Against Time. Twenty-Third 
Christmas Holiday lectures and discus- 
sions arranged by the Council for Educa- 
tion in- World Citizenship. Terence Law- 
son, Ed. Pergamon, New York, 1966. 103 
pp. Paper, $2.50. 

Review of Child Development Research. 
vol. 2. Lois Wiadis Hoffman and Martin 
L. Hoffman, Eds. Russell Sage Founda- 
tion, New York, 1966. 610 pp. $8. 
Eleven papers. 

Ribonucleic Acid-Structure and Func- 
tion. Proceedings of the Second Meeting 
of the Federation of European Bichemi- 
cal Societies (Vienna), April 1965. H. Tup- 
py, Ed. Pergamon, New York, 1966. 156 
pp. Illus. $5. Ten papers. 

Environmental 

Science 
AN INTERDISCIPLINARY MONOGRAPH SERIES 

edited by DOUGLAS H. K. LEE 
Natural Environmental Health Sciences CenteW 

Research Triangle Park, North Carolina 

E. WENDELL HEWSON 
The University of Michigan, Ann Arbor 

and C. FRED GURNHAM 
Illinois Institute of Technology, Chicago 

Emphasis will be given to monographs which: 
* Are interdisciplinary and establish a 

broad view of the significance and the 
interaction of environmental factors for 
living things. 

* Deal with mechanisms, predictive meth- 
ods or explanations as opposed to de- 
scriptions or statistical presentations. 

* Seek to establish general principles for 
environmental science as a discipline. 

In preparation. 

A NEW JOURNAL 
WORTH WAITING FOR... 

Environmental 

Research 
" . to be published as a quarterly next 

year [1967] by Academic Press, New York 
[Environmental Research] is probably the only 
new publication worth waiting for amid the 
proliferation of new publications in the en- 
vironmental field." 

-Environmental Health Letter 

editor-in-chief: 
IRVING J. SELIKOFF, M.D. 

Mount Sinai School of Medicine 
New York City 

EDITORIAL BOARD: 

E. CUYLER HAMMOND, Sc.D. 
PAUL KOTIN, M.D. 

PATRICK J. LAWTHER, M.B., F.R.C.P. 
DOUGLAS A . K. LEE, M.D. 
JAROSLAY TEISINGER, M.D. 

IAN WEBSTER, M.D. 

In preparation. 

-H E ....i!.. 1^ 

925 


