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hex furnace. Top, bottom and both when you want. From 20000F to 10000F within ?20F, 
sides. Result is ?4 uniformity through- in about one hour. Want to know more-about this or 
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More and more chemists are turning to Hewlett-Packard more efficient instrument and parts service, from offices 
as their primary, reliable source for laboratory instru- and service centers near you. 
ments. When H-P and F & M Scientific joined forces last 
year, their combined efforts gave rise to increasingly New Customer Service-Other H-P customer services 
better service for the chemist, especially in those areas include demonstrations, start-up help, training courses 
that mean most to him: and applications research and assistance. 

New Instruments-A fast pace of new instrument intro- All of these new services are easy to obtain; just call 
duction, each one designed and built to strict H-P quality the chemical instrumentation sales representative at your 
standards. nearest H-P office; he'll take it from there. 

New Technical Representation-A growing nationwide Hewlett-Packard, F & M Scientific Division, Route 41, 
force of technically qualified chemical instrumentation Avondale, Pa. 19311. Europe: F & M Scientific Europa 
sales representatives at the 41 H-P offices. N.y., Basisweg, Amsterdam, Holland. Elsewhere: Hewlett- 

Packard, International Dept., 1501 Page Mill Road, 
New Instrument and Parts Service-Even faster and Palo Alto, Calif. 94304. 

PACKARDT  
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fob. Avondale) number on 
reader  

service card F0 

Automated Highest quality; performance equal Dual flame (Of) - 5751A $330000 
Research GC to the strictest research require- Dual thermal conductivity (Otc) -- 5752A 320000 

ments; simultaneous installation of 
any three detectors and simultane- Electron capture (Ec) 753A 350000 

_____________________________ I ______________ ous operation of any two with dual Of and Otc - 5754A 430000 
column compensation; fully versa- Of and Ec 5155A 435000 
tile and automated. Of and Otc and Ec -. 5756A 530000 -- _________ 

High-Efficiency Dual U-tube glass columns, high- Of 402 370000 
GC efficiency gc system, multiple de- Of and Ec (tritium) 402 ? opt. 02 429500 

tector options --- for the analysis of ______________________________ ______________ ______________ 

hard-to-chromatograph materials Of and Ec (Ni63) 402 + opt. 03 455000 

Modular Low-cost dual-column instrument Dual thermal conductivity 700-00 1100.00 
Laboratory GO with modular design that permits Dual flame it 700- 1099F 1 170000 

easy addition of functional ac- Electron capture I, 700-3099F 1 185000 
cessories. Micro cross-section 700-4099F 165000 

Thermal Fully integrated dual-column in- 
Conductivity strument widely known as a labora- Dual thermal conductivity 720R-2010 392500 - 

Laboratory GO tory workhorse. rer) _________ 

Preparative True prep-scale instruments accom- Thermal conductivity 77 880000 
GO modate various sizes of prep col- recorder) 6 

umns between 3/ and 4" 00, with 
built-in analytical capability; auto- - ______________________________ 

matic (775) and manual (776) ver- Flame ionization 776 350000 7 

Carbon Hydrogen For simultaneous micro-determination of carbon, hydrogen and nitrogen 6000.00 
Nitrogen Analyzer in organic materials; performs a complete elemental analysis in 10 mm- 185 (mcI. balance . 8 

utes; accuracy and precision of results compare favorably with those and recorder) 
___ obtained by classical methods __ __ j _ ____ 

Instruments for Molecular Weight Determination 

Price 
Type Description Temp. Range Model (wilboul Literature 4 

accessories; Key 
fob. Avoodale) 

Vapor Pressure For number-average molecular weight de- 

Osmometer terminations between 100 and 25,000; 250 to 1300C 302 $ 280000 9 
consecutive readings every 2-3 minutes; 
aqueous or non-aqueous operation. 

Membrane For number-average molecular weight Ambient to 650C 501 $4375.00 

Osmometer determinations between 10,000 and 1,000,- - 502 512500 10 000; automatic readings in 3 to 10 minutes; - _______________ I _____________ I _____________ - 

for aqueous or non-aqueous operation. -- 50 to 650C -- 503 J 570000 

Photometer particle size determinations; automatic Ambient to 150"C 701 $10120.00 11 
LightScattering For weight-average molecular weight and 

readings every 5 to 10 minutes. 

Auto-Viscometer For viscosity-average molecular weight .. . 5901B-5910A 
determinations to a precision of 0005%; to  (mcI. 4 detec- $ 414000 12 
completely automated; optional printer- Ambient tors and constant 
programmer. j temperature bath) 
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of all volatile substances quickly, efficiently, safely. Ask your supplier about the 
Waring Explosion-Proof Blendor. Your lab-and your life-may depend on it. $289.00 No. EP-1 

EXPLOSIVE-PROOF SWITCH NO. EPS-2 
STAINLESS STEEL CONTAINER NO. 55510 * Specially designed unit 
Made from 302 Stainless to for 2-speed operation. 
assure greater durability and * May be connected via 
chemical resistance. Surgical conduit for remote control of 
steel blending blades. $24.95 Explosion-Proof Blendor Base. $29.95 

 WARING PRODUCTS CO. Please write for full specifications or for 
I CORPORATION' 

DYNAMICS Division of ... answers to any questions you may have. of AMERICA WINSTED, CON N. *Shown with 55510 Stainless steel container 
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New Mettler FP-1 Determines 

Melting and Boiling Points Automatically 

he Mettler FP-l brings new significance Overall performance is further enhanced ALL-DIGITAL DATA 
nd efficiencyto melting and boiling point by a high speed cooling fan which pro- Digital readout eliminates subjectivi 
eterminations. Once the instrument is vides rapid cool-down between runs. errors associated with reading mercur' 
rogrammed and started, determinations thermometers and interpreting recordin 
re completed and results displayed auto- charts. In addition, it provides greatly im 
iatically. It completely eliminates the OBJECTiVE RESULTS proved speed and accuracy when readin 
eed for an operator's constant attention As the sample in a melting point test results. By means of a hold feature, result 
nd close visual observation, changes from solid to liquid, its light ab- of a determination are retained on th 

sorption decreases and it becomes trans- readout panel until the instrument 
parent. The Mettler FT-I detects changes cleared for its next run. 

- - - in intensity of light transmitted through 

the sample to a precisely-calibrated photo- 
- celIK. This sends an immediate stop signal 

-- - -- - - to its digital counter when the melting 

- - - - - - - K - K - - - - - point is reached. 

All it takes a 

The instrument combines a fully-transis- 

orized linear temperature program and 

;ontrol system, a precision platinum re- Melting sensed electronically. 
istance thermometer, electronic sensing 
)f the endpoint, and all-digital display o All numbers, no eyeball fatigue. 

)f results. It provides greatly improved 
nalytical data, with greater speed and RECORDING CAPABILITY 

recision than any other system for deter- Used with a standard time-base recorde 
nining melting or boiling points. the Mettler FP-1 can provide curves show 

ing changes in light transmission a 

AULTIPLE DETERMINATIONS sample temperature increases. This is useful aid in studying the dynamics c 
Vhe Mettler FP-l can perform three melt- the melting process and in analyzing th 
ng point determinations simultaneously, purity of compounds. 
each with its result displayed in digital _______________________________________ 

form. This not only increases operating - Boiling, too. 

efficiency, but makes the running of __________________________________ 

mixed melting points convenient and 
truly practical. Boiling point determinations are made 80 

according to an adaptation of the classi- - 

- cal Siwoloboff method. Dark field illumi-  I - 

nation enables a calibrated photocell to I 
100 detect bubbles released by boiling. When 0 50 

bubbles are released with sufficient fre- Light transmission (Photocell ouiputl-*. 

quency to indicate true boiling, a digital it even draws pictures. 

counter registers the exact temperature. LITERATURE AVAILABLE 

Both melting and boiling point determi- Ask for literature describing the ne 
nations thus are completely objective. Mettler FP-l or request a demonstratio 
There is no need for individual choice or or trial in your own laboratory. Writ 
estimation on the part of the operator. MettlerlnstrumentCorporation,2oNassa 

Street, Princeton, New Jersey 08540. 

H. F. Stimson, "The International Temperature 

Three at a time Scale", N.B.S. Jour. Res., 42, p. 209-217, (1949). 
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Current Books for the Up-to-Date Library 

Current Topics in Current Aspects of 
Developmental Biology, V.1. 1 Biochemical Energetics 
edited by A. A. MoscoNA and ALBERTO MONROY Fritz Lipo ann Dedicatory Volume edited by NATHAN 0. KAPLAN and EUGENE P. KENNEDY 
Contents: On 'Masked' Forms of Messenger RNA in Early This volume -is dedicated to Fritz Lipmann on the twenty-fifth 
Embryogenesis and in Other Differentiating Systems. The Tran- anniversary of the publication of his classic paper "Metabolic 
scription of Gene-tic Information in the Spiralian Embryo. Generation 'md Utilization of Phosphate Bond Energy." His 
Some Genetic and Biochemical Aspects of the Regulatory contributions greatly clarified the relation between exergonic 
Program. The Molecular Basis of Differentiation in Early De- and endergonic processes in the living cell and opened the 
velopment of Amphibian Embryos. The Culture of Free Plant way to an understanding of the energetic basis of -biosynthetic 
Cells and Its Significance for Embryology and Morphogenesis. reactions. The thirty-four paper-s in this volume are written 
Genetic and Variegation Mosaics in the Eye of Drosophilia. by friends, colleagues and former students of Nobel Prize win- 
Biochemical Control of Erythroid Cell Development. Main- ner, Fritz Lipmann. These stimulating articles by leading bio- 
malian Erythroid Cell Devel -ment. Genetic Aspects -of Skin chemists bring together many aspects of contemporary biology 
and Limb Development. Summary. and chemistry. 

1966, 300 pp., $12.50 December 1966 486 pp., $16.50 

Advances in Oral Biology, Vol. 2 Generalized Functions 
edited by PETER H. STAPL by I. M GFL'FAND, M. I. GRAEv and N. YA. VILENKIN 
Contents: D. J. ANDERSON, Dentinal Sensation. D. C. KROEGER Translated P on the Russian Edition VOLUME 5: INTEGRAL GEOMETRY AND REPRESENTATION THEORY and J. G. WEATHERRED, Plasma Kinnins and Oral Physiology. Volume 5 uses the theory of generalized functions to discuss 
G. N. JENKINS, The Refinement of Foods in Relation to Den- the Radon and other integral transformations on real and 
tal Caries. P. R. N. SUTTON, Stress and Dental Caries. 
T. KOULOURIDES, Dynamics of Tooth Surface-Oral Fluid complex spaces. It then treats S(2, C) and the representations and harmonic analysis of this group. The methods that are Equilibrium. S. M. BIEN, Fluid Dynamic Mechanisms which used can -be applied to other groups. Particular attention is 
Regulate Tooth Movement. Author Index-Subject Index, given to the representations of S(2, R). 
December 1966, 219  $12.00 1966, 449 pp. $17.00 

A MULTkVOLUME TREATISE . Kinetics and Thermodynamics in 
High Energy Physics Biochemistry 
edited by E. H. S. BURHOP 

VOLUME 1 by H. Gro TREY BRAY and KENNETH WHITE Contents: Atoms and Molecules. Particles in Motion. Princinles Discusses the contemporary field of both theoretical and ex- of Thermodynamics. Equilibria in Aqueous Solution. The 
perimental high energy physics. Among the topics included are Rate of Reaction. The Kinetics of Reaction Systems. The 
the basic concepts of elementary particle physics and a detailed Kinetics of Enzymic Reactions. Free Energy and Metabolism. 
account of nucleon-nucleon interaction, pion-nucleon interac- Kinetics nd the Whole Organism. Index. 
tion, and th interpretation of nucleon-nucleon scattering January 1967 about 448 pp., $15.00 
measurements. 
Mardi 1967, about 500 pp., $22.00 Developments in 
Magnetism and Magnetic Materials: Steroid Histochemistry 

by the late A. H. BAILLIE, M. M. FERGUSON 
and D. Mc. K. HART 1966 Digest Contents: General Considerations. The Sebaceous and Preen A survey of the Technical Literature of the Preceeding Year Glands, The Genital Ridge and Indifferent Gonad. The Testis 

edited by C. W. HAAS and H. S. JARRETT and Epididymis. The Ovary. The Adrenal Cortex. The Renal 
1966, 273 pp., $11.00 System. The Alimentary Tract. The Liver. The Placenta, 

Flydatiform Moles, Foetal Membranes and The Yolk Sac. 
Dynamics of Fluids and Plasmas Experimental Modifications. Author Index-Subject Index. December 1966, 186 pp., $9.00 
edited by S. I. PAL (Senior Editor). A. J. FALLER, T. D. and Mechanisms 
LINCOLN, D. A. TIDMAN, G. N. ThYTTEN and T. D. WILKERSON Nervous Hormonal 
Proceedings of the symposium held in honor of Professor 
Johannes M. Burgers, sponsored by the Air Force Office of 
Scientific Research and the Institute of Fluid Dynamics and of Integration 
Applied Mathematics, University of Maryland, October, 1965. Numher 20 of the Symposia of the Society for Experimental Biology 
1966, 511 pp., $24.00 January 1967, about 525 pp., $16.50 

Modern Developments in Progress in 
the Mechanics of Continua Physiological Psychology, Vol. 1 
edited by SALAMON ESKINAZI edited by ELIOT STELLAR and JAMES M. SPRAGUE 

$10.00 Contents: Neurophysiological Correlates of Information Trans- Janua,y 1967, 203  action and Storage in Brain Tissue. Attention and Auditory Electrophysiology. Sensory Deprivation. The Anatomical Locus 
Functional Analysis and Optimization of Reinforcement. The Physiology of Thirst. Response-Modu- lating Fun tions of the Limbic-System: Initiation and Suppres- 
edited by SALAMON ESKINAZI sion. Author Index-Subject Index. 

January 1967, 225 pp., $11.50 January 1967, 285 pp., $9.50 
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This uninterrupted 12-minute scan of phenacetin was run on the Model 257 using a .5mm K8r pellet in a 1x4 Retracting Beam 
Condenser. Sample volume was 1 microgram. A Retracting Beam Cond nser was also placed in the Reference Boom. 

FLEXIBILITY AT THE * Time drive, to permit the quantitative de- thot lets you move quickly from one spec- ermination of kinetic changes in a sample, tral region to another. 

TOUCH OF A BUTTON- ol one significant frequency, over a period You read your results on a flow chart 
time. recording system (linear transmittance vs. 

THE MUOLL 257 * Variable slit control, allowing very nor- linear frequency) which is continuous in 
row slits for high resolution, as well as the presentation. The chart is synchronized with 

Here is a high-resolution double- wide openings required for energy-limited the monochromator drive, and both start 
grating infrared spectrophotometer analyses such os by ATR and micro- with a single pushbutton. 
that gives you flow-chart recording 
and automatic control features not sampling. At the end of the run the monochromator 
found in any other instrument in its * Visual mode and frequency indicators: setting automatically returns to the start 
moderate price range. The Model 257 you always have a positive indication of position while the operator tears off the 
offers mode of operation and frequency position. completed chart prior to recording the next 

spectrum. The chart is pre-calibrated; no 
* A wider range of scan speeds: 5, 12, and The Model 257's large f/fl aperture enables alignment is necessary to start a new re- 
48 minutes per run. you to obtain accurate spectra even with cording. You can make forty complete re- - 

* Automatic reset-at the end of the run, very small samples. You can vary the slit cordings on a single roll of chart paper. - 

monochromator automatically returns to program to suit the requirements of the Because of the unique positive sprocket 
4000 cmt. analysis. Or you can keep the frequency drive, abscissa accuracy is unaffected by 

* Abscissa expansion, by factors of 2.5 and fixed and record the changes in transmit- humidity or temperature fluctuations. 
lOX, to spread out the close, sharp bands tance as a function of time. For full details and sample spectra, write 
typical of grating spectra-particularly in You have a choice of three recording The Perkin-Elmer Corporation, 723 Main 
the analysis of gases. speeds-plus an extra-fast speed control Avenue, Norwalk, Connecticut. 



TAKE YOUR PICK 
THREE SAVANT 

FLAT PLATE 

ELECTROPHORESIS SYSTEMS 
THAT OFFER 

--THE RESEARCHER 

MODEL FP-18 FLAT PLATE 
FOR THlN LAYER ELECTROPHORESIS (TLE) 
LI The only compact flat plate that runs two 8"xS" 
coated glass plates simultaneously (e.g. mirror im- 
ages). 
LI Five to ten times sensistivity means smaller sam- 
ple size. 
LI Running time reduced to approximately ten 
minutes. 
LI Compact spots for greater resolution. 
LI Mass screening easily accomplished. 
LI Plates easily photographed or Xerox copied. 
LI Fingerprinting (two-dimensional separation) - 
MODEL FP-22A FLAT PLATE 
ELECTROPHORESIS SYSTEM 
LI A versatile system for wide and narrow sheets. 
LI The flat plate 1 8"x19" accepts a full size sheet 
18? "x22". 
LI Ideal for fingerprinting or mono-dimensional 
runs. 
LI Adaptable for thin layer plates. 
LI Easily accessible buffer vessels allow for rapid 
buffer changeover if required. 
MODEL FP-30A FLAT PLATE 
ELECTROPHORESIS SYSTEM 
LI The longest plate now available commercially for 
making mono-dimensional runs involving slow re- 
solving mixtures. 
LI Flat plate 12"x30" will accept 36" long paper, - - --- -- -- -- - -- -- --- 

up to 11" wide. 
LI Longer running paths helps to increase resolu- 
tion. 
LI Allows the use of higher voltages. 
Standard features built into each unit, insures the safety 
and dependable results required of the instruments. 
liIi Stainless steel cooling coils Lii Two buffer vessels 
Lii Platinum electrodes El Electrophoretic run can be ob- 
served through transparent lucite cover. 
El A complete listing of aii Savant's Fiat Plate equipment and 
accessories may be obtained by writing for our latest Cataiog 
FP-$74. 

Savant Instruments, Inc 
221 Park Avenue* Hicksville, New York 11801. (516) WE 5-8774 
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this 11-year-old shaker 

has been running 

for 51 years! 

While other equipment sleeps, this New Brunswick shaker 
works overtime. It has been running almost 24 hours a day for 
17 years ... day-in, day-out... at the Rutgers University 
College of Agriculture. This Model "C" sustains three 
times more shaking action than those machines that are 
switched off after a normal 8-hour day. Simple multiplication 
shows that this workhorse has provided 51 years of 
service - . - and it's still going strong! 

During the intervening years, NBS has developed a score 
of new shakers. Some are simply for shaking, others are for 
controlling environment as well as agitation. All 
feature uniform, continuous motion - either gyrotory or 
reciprocal. And they all shake and shake and shake - 

for a long, long time. 

A "Guide to Biological Shakers" has just been published. 
We'll be happy to send a copy to you on request. 

 New Brunswick Scientific Co., Inc. 
1 130 Somerset Street, New Brunswick, New Jersey 08903 

West Coast Office: P.O. Box 5606, San Jose, California 95150 
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In tissue - - - 
culture media 

-- production 

'MR 

h ow b ti pro u irig tissu cultur m dia arid ra, h a ae t fix andarcL o 
I h o asa tiall oritrol p ocedures, To ay o r riali (it. trol Lepartment rates second 

ati e ha se it owrihighlevelof xc I ri e-g-1 ad hroLghyear ofexp rierce. 

art on an w ii k nd pretesting of individu h mi al to ual eli growth, no 
e Ill a look m mber, each lot of Flo fYi di rid' r I ste on nsitive tissue 
ulture an t eli r maintained ov r many generations p irt: to leas to our customers 

(an ur own tissu culture production laboratory). That's why you can be sure that Flow 
media and sera will pe orm as expected. Catalog available on r quest. 

FLOW LABORA TORIES INCORPORATED 
Dept. S-i, 12501 Twiabrook Parkway, Rockville, Md. 20852 Tel.(301) 427-3900 /Oept. S-I, 938 West Hyde Park Blvd., Inglewood, Calif. 90302 Tel. (213 674,2700 

ckin 

fop, Testing for toxicity (on WI-38's); k14 conductivity; ebove,bacteria count of water. 
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iNFORMATION REQUEST FORM 

GUIDE TO SCIENTIFIC INSTRUMENTS 
A SERVICE OF SCIENCE MAGAZINE 

11 West 42nd Street 
New York, N. Y. 10036 

(212) 736-3664 

Date: ___________________________ 

To: ___________________________________________________ 
Name of Company Divisian NAME OF COMPANY 

Lu - 
______________________________________ YOU WISH TO CONTACT. 

Street Address 

0 ________________________________________________ 

__F City&State Zip 
Name Title 

Department Employer 

Street Address City & State Zip Phone No. 

Gentlemen: 
My research problem or specific application is concerned with 

I would very much appreciate receiving information on the following Guide category: 

CATEGORY TITLE OF CATEGORY 

EXAMPLE: 225 Balances, Analytical, Digital Readout 

Check Here: ( ) Please have a company representative call. ( ) Please send descriptive literature. 

Please include price and delivery information. ( ) Please make a formal bid, 

Please send technical application information. 

- Signature 

THIS FORM IS DESIGNED FOR USE IN A WINDOW ENVELOPE 

The manufacturers listed in this Guide are pled9ed to answer prompt ly all inquiries, and personnel have been alerted to the form above. WE 
RECOMMEND THAT YOU DUPLICATE THIS FORM AND USE IT WHEN MAKING ALL DIRECT INQUIRIES TO MANUFACTURERS. PLEASE TYPE. 
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New T8/50 Accelerators offer bath tandem and aingle-stage operation in neutron and charged particle work. 

This one offers 
previously unattainable currents 
at proton energies up to 
8 MeV with tandem 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 1tA; 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 A of protons ping techniques, and sources. 
tem - the T8/50 - for use in expand- at 4 MeV. For a comprehensive, detailed de- 
ing university physics research and The, new T8/50 features High Voltage scription of the T8/50 accelerator, and 
teaching programs. Engineering's direct extraction nega- a copy of our 'Technical Note #16 on 

Designed for tandem and single- tive-ionsource,which has already dem- the diode source, write: High Voltage 
stage operation in neutron and charged onstrated its extraordinary capability in Engineering Corporation, Burlington, 
particle work, the T8/50 has a guar- producing large quantities of heavy Massachusetts 08103, or Amersfoort, 
anteed performance rating of 50 A of ions up to uranium. The Netherlands. 

I 
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The Nikon FL hand or field microscope was designed for just such appli- 
cations. Notwithstanding its diminutive size (it's no larger than a 35mm 
camera) the Nikon H is a sophisticated, precision instrument. It is 
equipped with a lOX screw-in, wide-field eyepiece and a rotating nose- 
piece which accepts any three of the following parfocal, achromatic 
objectives: 4X, lOX, 40X and oil immersion lOOX. The Nikon H also 
has a built-in Abbe double-lens condenser with iris diaphragm. 
Illumination is provided by either daylight, or a built-in incandescent 
lamp powered by two self-contained penlight batteries. All controls for 
fine focusing, nosepiece rotation and slide manipulation are conven- 
iently located, yet recessed to prevent accidental disturbance. 
Among the most obvious applications for the Nikon H microscope is its 
use as an educational tool. There are others, equally self-evident. For 
the benefits to be derived from the capabilities of this unique little 

instrument are manifold. The Nikon H 
is supplied complete with oil applicator, 
carrying case and shoulder strap 

4.. For details and specifications, write 
.. Nikon Inc. Instrument Division Sub 

sidiary of Ehrenreich Photo Optical In 

  dustries, Inc., Garden City, N.Y. 11533 

.... .4 



Here's What Heath Means By Value,.. 
Heath IOW-14 5" DC Oscilloscope . . . features DC to Heath EUW-20M Multi-Speed Servo Recorder.., features 
8 MHz bandwidth * rated for continuous laboratory, 10, 25, 50, 100, & 250 millivolt full-scale sensitivity * 0.2% 
industrial, and bia-medical use * triggered sweep * co- repeatability * 1% accuracy * potentiometric null point 
axial delay lines * calibrated vertical input and time base balancing on all ranges . 21 electronically produced chart 
* factory assembled & tested $399.00 speeds from 12" 1mm. to /2" /hour * factory assembled & tested $289 00 

The Heath lOW 14 Provides The Ultra Stable Low Noise Per- The Heath EUW 20M Multi Speed Servo Chart Recorder Is A 
formance Demanded For Truly Professional Industrial Aca- Product Of The Widely Accepted Heath Malmstadt Enke In 
demic, Engineering And Bio medical Requirements its eight- struinentation Laboratory It offers many unique operational 
ceo 3 V calsbratcd sxxeep rates fiom 0.5 sec/cm to 0.2 uscc/cm features at tremendous dollar savings, providing direct readout 
enable display of a wide range of signal waveforms. The low- 
noise characteristics ofthis instrument make it especially capable of data signals in the range of 10 to 250 millivolts (full scale), 
for operation with high-gain low-noise biological preamplifiers and operating at full performance with signal source resistances 
(such as the Phipps & Bird No. 7092-620 with 7092-630 power as high as 50 k ohms. Conveniently located Zero Position, 
supply). For bio-medical or slow-scan industrial use, Heath Damping, Range Vernier, Range Switch, and Mode Of Opera- 
supplies the IOW-14 with a long persistince P-7 phosphor. .tion controls provide full control facilities for adapting the in- 

10-14 SPECIFICATIONS - (yertical) Sensitivity: 0.05 v/cm AC or DC, Fre- strument to a wide range of data signal characteristics. The 
quency response: DC to 5 mc, -1 db or less; DC to 8 mc, -3 db or less. Rise EUW-20M is commonly used for recording output data from 
time: 40 nsec (0.04 microseconds) or less. Inpul impedance: 1 megohm shunted instruments responding to temperature, strain, pressure, speed, 
by 15 uut. Signal delay: 0.25 microsecond. Attenuator: 9-position, compensated, 
calibrated in 1, 2, 5 sequence from 0.05 v/cm. Accuracy: u3% on each step with pH, metallic ion concentration, percentage of oxygen, light 
continuously voriable control (uncalibroted) between eoch step. Maximum input radiation intensity, and more. 
voltage: 600 volts peok-to-peok; 120 volts provides full 6 cm pottern in least 
sensitive position. (Horizontal) Time base: Triggered with 18 calibroted rates 
in 1, 2, 5 sequence from 0.5 sec/cm to 1 microsecoud/cm with 3% occurocy or Euw-20M SPECIFICATIONS - Chart Paper: Grid width, 10". Length, 120 toot 
continuously variable control position (uncalibrated). Sweep magnifier: XS, so roll. Markings, 0-100, right to left. Chart Speed: 5 seconds per inch to 2 hours per 
that fastest sweep rate becomes 0.2 microseconds/cm with magnifier on. (Overall inch in 21 speeds, with internol signal. Any speed up to S seconds per inch with ester. 
time base accuracy  when magnitier is on.) Triggering capability: Internal, cal signal. Chart-Speed Switch Scale Calibraijon: Calibrated in sec/inch, inch/ 
euternal, or line signals may be switch selected. Switch selection of + or - slope. . mm., inch/hour, mm/inch & hours/inch. Calibrated speeds are, 5, 10, 15, 20, 30, 
Variable control on slope level, tither AC or DC coupling. "Auto" position. Trigger- 50, 60, 100, 120, 200, 300, 500, 600, 900, 1000,1200, 1800, 3000, 3600, 6000 & 7200 
ing requirements: Internal; 2 cm to 6 cm display. External: 0.5 volts to 120 seconds/inch -with additional calibration, 12,6,4,3,2,1,0.5,0.02 & 0.01 inch/ 
volts peak-to.peak. Harizantal input: 1.0 v/cm sensitivity (uncalibrated) can- mm.; and 36, 18, 12, 6, 4, 3, 2, 1, & 0.5 inches/hour, plus intermediate rates ex- 
tinuous gain control. iandwidth, DC to 200 kHz 3db. General: SADP81 or SADF2 pressed in mm/inch and hours/inch. Span: Five fixed ranges: 10, 25, 50, 100, and 
Flat Face C.t.T. interchangeable with any SAD or 5Ai series tube for different 250 my, plus a sensitivity control to permit adjustment for any value from 10 to 
phosphor characteristics. 4250 V. accelerating potential. 6 x 10 cm edge lighted 2 0 my. Also external position available for special plug-in ranges. Pen: Standard 
graticule with 1 cm major divisions & 2 mm minor divisions Power supply: All fountain pen, cartridge.type. Balancing Time: 0.1 second per inch, 1 second full 
voltages electronically regulated over range of 105.125 VAC or 210 250 VAC scale (10"). Error (includes dead zone), Less than 1% of full scale for all ranges, 
50/60 Hz input. (Z Auls) Input provided. DC coupled CtT unblanking for com- 10 to 250 my. Repeatability: 0.2%. Maximum Source Resistance: 50 K ohm, 
plete retrace suppression. Power requirements: 285 watts 115 or 230 VAC Reference System: Mercury cell. Reference Cell Life: 300 hours (approx.). 
50.60 Hz. Cabinet dimensions: 15" H x 10%" W x 22 0 includes clearance Power Requirements: 105-1 25 volts 60 Hz AC; 57 watts. Dimensions: 15', W x 
for handle and knobs. Net weight: 40 lbs. 81/s" H x 13Y5" 0. 

Assembled IOW-14 (P.2 phosphor), 
47 lbs.$399 00 EUW-20M, Multi-Speed Servo Chart Recorder, 
Assembled IOW-145 (with long persistance 26 lbs-$28900. 
P.7 phosphor for bia-modical or industrial use). 
47 lbs.,.... $410 00 Send to Heath for FREE brochure - describes. 
l(it 10-14 (with standard P.2 phosphor), the Heath Servo Chart Recorder and the en- 
53 lbs.$299 00 ' ti's tire Heath Malmstadt-Enke Instrumentation 
Kit PK-1, Low-Capacitance Probe, 1 lb. $4.95 . Laboratory. . . . I 

Send to Heath for FREE specification sheet. . . . 

HEATH COMPANY, Dept. 520-19 
IIEATHKIT 1967 FREE ! World's Largest Benten Harbor, Michigan 49022 

- Electronic Kit Catalog in Canada, Daystrom Ltd. 
lii Please send FREE 1967 Heathhlt Catalog 

/ Includes a wide array of electronic 
instruments for the classroom, lab- LI Please send more information oi (product) 

/ oratory, hobbyist, ham, and serv- 
ice technician. See the Heath Name________________________________________________________________________________________ 
Malmstadt/Enke instruments for Address___________________________________________________________________________________ 
electronics & chemistry - - - and 
the Berkeley Physics Laberatory. City State Zip 

Prices & Specifications Subject to change withoat notice. EK-220 
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OVER 30 YEARS OF SCtENJTIFIC ACHEV MENT 

ATOMIC ACCESSORIES DIVISiON 

DOLUHO 4-Pi 

RDDIOOHRONIOTDORDNI OCONNOR 
WITH TLC CAPABILITIES!! 

SMALL, COMPACT SIZEI' The most versatile 4-Pi system available anywhere, Baird- 

Atomic's MODEL 1-363 Deluxe Radiochromatogram Scanner 
records the exact location and intensity of C-14 and Tritium 

- on paper strips and thin-layer chromatographs (TLC) as well 
as beta emitters of higher energy used in thick gel applica- 
tions. A single console incorporates all features in one 
"package" for maximum versatility and use! 
IMPORTANT: Model 1-363 accommodates either 4-Pi count- 
ing on paper, or 2-Pi counting on TLC plates! 
STANDARD FEATURES: w 
* LINEAR-LOG RATEMETER WITH BACKGROUND SUPPRESS 

ilinear.Log Ratemeter . * NO CONTAMINATION, NO STATIC CHARGE OR LINT 
(included) is ideal for " PROBLEMS - PAPER STRIPS PASS VERTICALLY BETWEEN 
many other applications TWO WINDOWLESS DETECTORS 
including geiger and * AUTOMATIC EVENT MARKER. GAS AND POWER 
scintillation counting. SHUT-OFF AT END OF SCAN 

* 3 SEPARATE GAS-FLOW DETECTORS -2 FOR PAPER STRIPS, 
Digital Integrator (op- 1 FOR GLASS PLATES AND THICK GELS. WiNDOW 
fiona/) is a solid state OR WINDOWLESS OPERATION 
instrument which elec- Write for 80-page AtomIc Accessories catalogi 
tronically determines the 
accumulated counts in 
any region depicted 
on a strip-chart recorder as a result 
of a radio chromatogram scan. Can Also available: RADIOACTIVE SOURCES and ATOMIC 
be used in other applications where INSTRUMENTS catalogs -free on requesti 
integration is required. 

i:i ATOMIC ACCESSORIES DIVISiON 

u-u DAI H II A1O I/I I f 33 UNIVERSITY ROAD. CAMBRIDGE. MASSACHUSETTS 02138. Telephone: 617 864-1420 II errices. ATLANTA tOSTON aecAsa DALLAS DETR5T LOS ANGELES sew ease PHILADELPHIA PITTSBiIt5H RALEIGH iAN PRAI4CtSCO WASHtNGTOK. D.C. 
- _______________________________________________________ EORiPE BAIRD-ATOMIC (cuRare) s.c, a-ta VEENEADE. rsr tIAGiE. leaLAND 
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The. samePolaroid Land ..camera...that. mad  
photomicrograph in 60 seconds can also make black and 

ophotog white  iacr  close-ups, 
ffi . slides, prin. o.f any ar.rk o.riginals. 

.aIm.Os.t any sub.je.ct and Xra.y c.opies in.10.15.sec.onds 

.Infr.ared pictures in 15 sec.onds 

.Black and whtc 4x.5 pr.nts.di eg.atives mf 2.OSseconds 

.nts in 60 s e. 

.2.q1o.rpri _.co.*. 

.And co ... ntm ... u.ou ... s-tone.slides. inI2. minutes 

One c .,. am.era?...n.e ca ... mer ... a.*., .. 

.Writ. for th.full story onth r ... markable.Poksro.id.M }.lriliI.drtal.mera T chnleal 
, ' Sales lIept. 110, Polaroid Corpor tiori, Cambri t;  M SsaChusett 0 139. PolaroIdtl 
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S6rnthing forboth chemistry student and instructors to jnstad't ttme-cnsurmng trialand-error dtahng 
cheer about (whether they be at f-larvardthe State University Up to 80%' faster than conventional single pan balances, 
 Junior College, or central High School.) The most 7any weighing can J pietedin less than  
advanced analytIcal weighing technology at a cost co with your depnrtrnent budget.nsistent All. Sartorius Series. .2700.Student...$ala.nces.. offer. 

imp0rtant feetures of the latest research instruments: 
.only all digital student balance.1000 mg optical range- ta.ble-4eveI controls;.uno.stru. 

with automatic.pre-weighing--4he fastest, simplest ever.eighing.chamber without pana.rrest pin (pan.dampened.11 
developed. You get coarse weight.(to thenesrest gram.fmmbrake.abo.ve.. 

For further intormation, write to. 

- { DivisionolflrinkmannlnstrwTlents. Cantiague Road Westbuiy L L, New York 11590. 
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U 

unto 

HOW? WITH THE NEW 
CARY AUTOMATIC SAMPLE CHANGER 
Makes the GARY 15 Spectrophotometer 

sam ples, even more versatile for life science kinetic x studies. Measures or compares up to five 
;v ' x'  samples gui ckly easily accurately Sample 4 u'. positioning and changing is automatic. automaflcalli u I,. 

Eliminates time-consuming adjustments 
and tedious sample handling by the oper- 
ator. Speeds up your research. 
About the GARY 15: It features continuous 
blank compensation. Low stray light 
(0.00196 over most of the range) permits 

' i valid readings up to as high as 4 absorb- 
ance. Accuracy? Excellent. Even at 2.0 
absorbance, photometric accuracy is 0.008 
with 3A resolution. 
The GARY 15 couples scan and chart drive, 
lets you vary scan speed without affecting 
wavelength presentation. Including the 
automatic sample changer, the total cost 
is less than $14,000. 
Equip your lab now with the GARY 15 and 
automatic sample changer. Your best ef- 
forts deserve the best equipment. 
For details, request Data File E603-17. 

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

uVl VlSI Ri Raman Recording Spectraphotometers 
Manual Spectrophotometers * Spectropolarimeters 

Vibrating Reed Eiectrameters & Amplifiers 



TRIBOLIUM CONFUSED (FLOUR BEETLE)-300X NYLON STOCKING-650X COPPER OXIDE-13000X 
(uncoated at 1 1W) (Note Whtsker Growth) 

26-14 

EXPLORE SURFACES DIRECT.. "IN-DEPTH" 
WITH HIGHEST IMAGE QUALITY AND RESOLUTION! 

STEREOSCAN 

SCANNING 

ELECTRON 

MICROSCOPE. B 

for the study of specimens in the fields of biology, 
ceramics, entomology, geology, metallurgy, micro- 
circuitry, paper, plastics, textiles, etc. 

* Extreme depth of focus.., at least 300X 
better than optical microscope 

1 
* 20X to 50,OOOX practical magnification 
*AcceleratingpotentialfromlkV 

(Especially useful for non-conducting uncoated specimens) / 
* Dual cathode ray tube display 

for simultaneous viewing and recording A* 

* Permanently aligned 3 lens system- 
3 interchangeable apertures for 
immediate selection 

* Universal specimen stage 
X, Y, Z motion, rotation, and tilt 

Write to Engis Scientific 
Instrumentation Div., for - 

Publication S102-Contains -j ;.. Stereoscan, scanning electron microscope, 
detailed information and "" 

applications. , -' a product of Cambridge Instrument Co., Ltd., London, England, is sold and serviced exclusively 
The Engis microtopography -, in the U.S.A. by Engis Equipment Company. 
laboratory is prepared to 
produce specimen micrographs 
- -- direct all inquiries to 
DEPARTMENT 101 

SCIENTIFIC INSTRUMENTATION DIVISION 

ENGIS EQUIPMENT COMPANY 
8035 Austin Ave. * Moe-ton Grove, Ill. 60053 * Phone: 312-966-5600 
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"On  kK. 

Small computers 
are Innovation machines 

The power under the direct control of the scientific in- Second, he can influence the xperiment, either by 
vestig for with small computers is enormous Not just himself or automatically by the computer, based o 
the power to calculat.Not just the power to analyze results he sees emerging, 
But the power.to.innovate. . If he waited to complete the experiment and analyze. 

Small computers - and by that we mean laboratory the results at the computation center, the opportunity 
size or smalle.gene.ral purpose machines - are most to innovate would be gone 
frequently ued.on-line, in re I time, intimately hooked 
up to the experiment. Inputs to the comput r are di- Small, real-time, on-line, general purpose comput rs 
rect from the experiment Outputs are instantaneous ard in.tdnsely person I, highly approachable, respon- 
.detail, or instantaneous sampling, or instantaneous sive scientific innovation machines. It will be the rare 
averaged results, all provided while the exp rim nt laboratory th t will not have one in the n xt few years 
.proceeds. . . ..DIGITAL 15 the largest supplier of small. 

.T.w.things can now happen Fir t, the investigator can computers to the scientific discipline POP- - 

changeth.method of data taking, or the sequence of 8/5, PDP-8, LINC-8, PDP-9, PDP-9 Multi- 
.data..ta.king..,based.on the results he sees em rging. He analyz r, and five versions of the PD.P-1.O,. 
can sample more frequently than he thought neces- Write for the just-published 54P-page Small 

sary, or can look in detail, at an unexpected result,.mputer Handbook and Primer, 

*mun 
Orv1PUT RM MODUL 

DIGITAL EQUIRM NT CORPORATION, Maynard, Massachusetts 01754. Telephone; (617) 697-6021 - Cambridge, Mass. n N.w Haven - Washington, DC n Parsippany, 
hI. 7. * Rochester, N. Y.. Philadelphia - Huntsville. Pittsburgh' Chicago - Denver * Ann Arbor * Hoe ton - Lo Angeles. Palo Alto - Seattle - Carleton Plac and Toronto, 

- - , ' '- - - s .- -r- --vi r>-vv-, Pr rmeov - Sydney nd West Perth, Australia ' Modules distributed also through Allied Radio 
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FISHER PRODUCT REPORT 
News about instruments, apparatus and reagent chemicals that make 
your work quicker, surer, safer and easier. 

Thermogravimetric Analyses- 
they're now feasible for many labs at a TE PERA LiRE 
modest investment for the new TH RMOG AM 

Fisher Model 120 TGA Accessory. 

The new $775 Fisher TGA Accessory , 

is the economical means of coupling, 
without modification, your present 
Fisher Differential ThermalyzerTM to 
a Cahn Model RG Electrobalance? for . ' 

automatically programmed TGA de- 
terminations. Alithis anti-inflationary ; vv-e - - 

price, many laboratories can afford to '{' ' .* 10O2O0 400 600 a0o iooo* 1200 

extend the range and flexibility of -) FISH ER DTA THERMOGRAM: Thermal Change 
their thermal studies beyond DTA to ,'t , SAMPLE CuSO4 * 5 HsO WEIGHT 24 g mg 
include TGA. , ' REFERENCE Alumina HEATING RATE l0'c/minute 

The readout triggered by the new TEMP RANGE Ambient-1200'C 

TGA Accessory indicates the precise W ' -u U RECORDER 1 my (4 in/hr) 

temperature at which a sample un- 
dergoes a reactive change, provides  
quantitative measurement of the 
amount of weight change and the rate micro samples. Transitions are more EGH 
at which the change occurs. sharply defined, transition tempera- HERM GRA 

One outstanding feature of the new tures more accurate and reproduci- 
TGA Accessory is its capacity to run ble; more curves can be run each day. 

Provision is made for controlling the 
nature of the atmosphere surround- 
ing the sample. Temperature range: 

SEE THE FISHER TGA ambient to 120000; program rates: , .. 

ACCESSORY in Booths 105-108 5, 10, 250C per minute. Maximum 
at the Pittsburgh Conference, capacity: 2500 mg; maximum weight 
March 6-10. If you can't wait, change: 1000 mg. 

write for our free After you compare the two thermo- 100'200' 400' 600' 800' 2000' 1200' 

product literature, grams shown and get an idea of the 
Fisher Scientific Company, valuable data you can gain from run- FISHER TGA THERMOGRAM: Weight Change 

1391 Fisher Building, ning both DTA and TGA thermograms, SAMPLE: CuSO4 * 5 HsO 
WEIGHT: 1156 mg Pittsburgh, Pa. 15219. we believe you'll consider the Fisher HEATING RATE: 10'C/minute 
TEMP. RANGE: Ambient-2200C TGA Accessory a necessity . . - and THERMOCOUPLE: Platinel 

F-601 its $775 tab a bargain. RECORDER: 1 my (4 in/hr) 

F FISHER SCIENTIFIC CO* 
Instruments, Apparatus, Furniture and Chemicais for Laboratories 

Complete stocks in all these locations: Atlanta Boston * Chicago * Cleveland Houston New York 
Philadelphia * Pittsburgh * St. Louis * Union, N. J. Washington * Edmonton * Montreal * Toronto * Vancouver 



other; granted that this has not been - 

achieved universally nor without some - 

SPECIFIC friction. The University of Ottawa 
contributes her share to all levels of 
government, including the ministerial 

ION level, and, we believe, holds especial 
importance for the future of Con- 
federation. 

ELECTRODES EDWARD 0. DoDsoN Department of Biology, 

FROM University of Ottawa, Ontario, Canada 

ORION 

Parnassiis Revisited 
FLUORIDE 

After self-administration of a drug, 
CALCIUM in the presence of a group of friends, 

a young English scientist reported: 
WATER 

a thrilling, extending from the HARDNESS chest to the extremities was almost im- 

mediately produced. I felt a sense of 0.. tangible extension, highly pleasurable, CUPRIC ION in every limb; my visible impressions 
were dazzling, and apparently magni- 

SULFIDE fled; I heard distinctly every sound in 
the room, and was perfectly oware of 
my situation. By degrees, as the pleas- 

CHLORIDE urabie sensations increased, I lost all 
BROMIDE connection with external things; trains THAT'S ALL THERE IS TO iT 

of vivid visible images rapidly passed 
through my mind, and were connected with a 
with words in such a manner as to 

IODIDE produce perceptions perfectly novel. I 
of newly-connected r r PERCHLORATE and newly-modified ideas; I theorised, I NAtO cN c 

imagined that I made discoveries. When 
OrIon s new line of AU IUIVIMUb 

- , - I was awakened from this semi-deliri- 
specific ion electrodes ous trance . , . indignation and pride CONSTANT VOLUME 

makes your expanded were the first feelings produced by the 
scale pH meter the sight of the persons about me. My emo- P1 NrTTn N 
most versatile analyt- tions were enthusiastic and sublime, and rEEIu fl 
ical tool in your lab- for a minute I walked around the 
oratory. Ask for a bul- room, perfectly regardless of what wos And you can do it all with one hand- 
letin describing the said to me. As I recovered my former what a pipetting aWl Only $4 50 - - - 

electrode you need state of mind, I felt an inclination to 
communacate the discoveries I had made and extremely accurate tolerance in 
during the experiment - . , with the ml is ? .02, .02, .04 and .06 for the 
most intense belief and prophetic man- 1, 2, 3 and 5 ml sizes, respectively. 
ner, I exclaimed . - . "Nothing exists Use several for procedures requir- 
bui thoughts! the unil'e,-se is composed ing repeated dispensing of different 
of impressioi s, ideas, pleasures, ciiid reagents. Particularly suitable for stu- 

OR1ON' Pains." . dent use in analytical chemistry. 
(01 Nalgene Constant Volume Pipettors 

I Orion Research Incorporated in I "Wild enjoyment" persisted for more are unbreakable, resist most chemi- 
111 Blackstone Street, Dept. D  I than 2 houi-s. Marihuana? LSD? Mesca- cals, disassemble in seconds for 
I Cambridge, Massachusetts 02139 c') I line? No, the drug was nitrous oxide; cleaning or filling. Complete with 8 
I Phone: (617) UN 4-5400 E I the scientist was I-Iumphry Davy; the oz. polyethylene reservoir bottle and 

I time was 1799 (1). Southey and Cole- 1, 2, 3 or 5 ml measuring chambers. 
I NAME I ridge are said to have been inspired Assortable with other Nalgene lab- 

_________________________________ I more to laughter than to poetry at ware for maximum discounts. Order 
I OeGANIZATION I ensuing laughing-gas parties. These an- from your lab supply dealer or write 

I for Cat. P-I 66. Dept. 21011, The Nalge 
I sreccr I ticipated the "ether frolics" of the past Co., Inc., Rochester, N.Y. 14602. 
I CITY 1 century and the "pot parties" and Another Product of Nalge Research 
I ____________________________ I "LDS-trips" of today. 
I STATE I The fact that simple N20 can elicit 
I zm I subjective responses resembling those 1\IPLG E I\I E 
I _________________ I 

ION OF INTEREST I caused by complex molecules, like LSD LABVIAR E L .1 and mescaline, should give added per- 

- spective on the action of hallucinogenic N AL GE COMPANY 
drugs. Researchers hampered by the S division of Ritter Pfeudler Corporation 
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other; granted that this has not been - 

achieved universally nor without some - 
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current "shrouds around LSD" (Let- 
NUCLEAR-CHICAGO ters, 18 Nov.) may wish to reconsider 
RESEARCH QUALITY nitrous oxide for provoking sensory , I U 
RADIO C H EM I CALS perturbations. Nitrous oxide is not like- ly to compete with LSD or mescaline i4' .. 

as an illegal chariot to Parnassus, be- 
cause of its inconvenient form (coin- - 

pressed gas in cylinders), variability of 
action, and unpleasant side effects at 
times. 

ARTHUR CITERKIN 
SCINTILLATION Psychobiology Research Laboratory, 

STANDARDS Veterans Administration Hospital, 
Sepuli'eda, California 91343 

Reference 

I - 5. Davy, Memoirs of the Life of Sir Hum- 
p/it-v Dory, Burt. (Loogman, Rues, Orme, Four sets, two individual scintillation Brown, Green, and Longman, London, 1836), 
np- 98-99. 

standards, and two standardized solu- 
tions for internal calibrating are available. 

SCINTILLATION STANDARDS SETS 
Consist of calibrated samples containing PPO Save Enough Redwoods! 
and POPOP in toluene. Volume of each 
standard is 15 ml, sealed in a 20 ml low- 

activity glass vial. Packaged in foamed-plastic "Save-the-Redwoods" does not im- 
holders which double as storage racks. Stated EED UP activities within 3% of true values. Certifica- ply simply a need to preserve a spe- 
unquenched C14 and H3 Set. Consists of tion of each standard supplied with each set. cies 

RESEARCH as interpreted by Fahnestock (Let- YOUR unquenched samples of carbon-14 and tri- ters, 2 Dec.). The Save-the-Redwoods 
tium labelled toluene plus a toluene blank. league was founded with the idea of 
Model 180040 Set, complete- $65.00 purchasing and setting aside (by means Just drop L/l Automatic RE- 
Quenched H3 and C14 Sets. Accurately assayed of contributions from individual donors PIPETS" and Automatic Dilutors standards. Each has different counting rate 
due to quenching. and matching funds from the state into your reagent bottles. They'll dis- 
Model 180050 Tritium Set (5 standards, of California) remnants of the once pense, transfer, mix, aspirate and di- 1 x 106 dpm nominal each)-$65.00 
Model 180060 Carbon-14 Set (6 standards, I extensive virgin redwood forest for the lute with a guaranteed accuracy of 2 x 10 dpm nominal each). $ 75.00 enjoyment of future generations A I % and 0.1 % reproducibility. Be- 
Model 180070 (both sets)- $125.00 single statistic does not tell the whole cause these two automatic L/I instru- 
Quenched S33 Set. Six accurately assayed ments complete any operation in only quenched standards. acres story: 50,000 (20,250 hectaies) a few seconds, you cut your analysis Model 180080 Sulfur-35 Set (6 standards, of virgin redwoods in existinrr state 

4 x 10 dpm nominal each)- $80.00 time 50-95%. And you eliminate the parks may appear to be a lot of acie hazards of mouth pipetting and trans- INDIVIDUAL STANDARDS 
p32 and S3 Scintillation Standards. Furnished age, but it is a pitifully small fraction fer of reagent from bottle to bottle. in flame-sealed, 20 ml low-activity glass vials. (about 3 percent) of the existing coast L!l's versatile instruments handle Stated activities within 4% of true values. al redwood stand in California and it 
individual certification supplied with each ny liquid-acids, alkalies, solvents standard. is insufficient to absorb in reasonable 
Model 188350 Phosphorus-32 . . and volatiles included-with viscosi- (15 ml, 2 x 106 dpm nominal)- $40.00 fashion the hordes of people who visit ties as high as 45 centipoises. Because 
Model 188240 Sulfur-35 the groves in increasing numbers each there's no drainage error, you'll get 

(15 ml, 4x 105 dpm nominal)- $30.00 year. A visit to a redwood forest is, 1% accuracy and 0.1% reproduci- 
Standardized Solutions of Toluene-C14 and after all, meant to be a unique and bility even with viscous liquids. Toluene-H3. For internal calibration in liquid vital 
scintillation counting. Supplied in flame-sealed experience, not the museum ex- L/J instruments give you complete glass ampoules. Stated activities are within perience which Fahnestock advocates - freedom from contamination, require -'-2% of true values. individual certification by preserving isolated groves, no change in your methods, and never supplied with each standard. 
Model 188270 Toluene-C14 The redwood is remarkably viable, need cleaning. Integral air filters keep (5 ml, 3 x 106 dpm nominal). $20.00 it is true. However, its vaunted ability reagents pure. Volume? From micro- 
Model 188280 Toluene-H3 

(5 ml, 5 x 106 dpm nominal)- $20.00 to survive storm, fire, and flood has liters to deciliters. 
not yet met its full measure in the Dilutors $89.50, including com- 

Detailed specifications are available locust-like depredations of man. Un- plete set of tips for highest precision 
on request, as are current schedules fortunately, California's existing Forest in all ranges. REPIPETES $47.50. 
containing complete radiochemical Practices Act still lacks the teeth re- Immediate delivery in 1, 10, 20, and 
listings and information. Please write, quired to make operators comply with 50 ml sizes. Please write for details. 
or call 312 827-4456 collect. a minimum of good logging practices. A 

Nuc:G-4-27i 
The tendency today to log on ever Trademark-(REpetitive PIPETS) 
steeper slopes with heavy tractors and uanvnmvrrn 
machinery can only lead to a de2ease 4 L11DhIillhJMflll 

NUCLEAR-CHICAGO in slope stability and accelerated ero- 1802-H Second Street 
A OIVISION OF NucLeAR-cHIcAGO CORPORATION sion and runoff. 
349 Howard Avenue, Des Plaines, Illinois 60018 It cannot be stated categorically that Berkeley, California 94710 
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a grove will flourish and regenerate in- Especially designed for 
dependently of its surroundings, as sug- 
gested by Fahnestock. Steep interven- Gel Filtration Chromatography 

ing ridges may be of little avail against 
weather modifications which are in- Ion Exchange Chromatography 

duced by regional deforestation. 
DONALD H. GRAY 

Department of Civil Engineering, 
University of Michigan, 
Ann Arbor 48104 
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stock. One biologist asked me, "What 4 DESCENDING TO RECYCLING OR UPWARD will you try to protect next, the 
Starling?" FLOW-easily converted by replacing both end- 
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There are at least 16 UV monitors already available 
(and one of them is even ours). 

Whatever possessed us to develop number 17? 

Unbounded optimism. That, and the another matter and proved to be that this instrument has a well-de- 
rather firm conviction that it was now somewhat of a strain on the afore- signed detector unit, that the very 
time for a first-rate, fully quantitative mentioned unbounded optimism. The small measuring cells have good flow 
flow analyzer for monitoring UV ab- eventual elegant exclusive solution: properties and are easy to get to, and 
sorption at either 254 or 280 m - the 254 mts from the mercury lamp is that the circuitry is simple, straight- 
This new analyzer, the Uvicord II, is used to excite a transparent rod which forward and dependable. All true. Or, 
now available as a particularly useful has been specially activated to fluo- that the Uvicord II is compatible with 
tool for continuous measurement of resce strongly. This rod then emits UV our entire line of chromatographic 
the UV absorption of electrophoretic in a relatively narrow peak with a devices, fraction collectors, and re- 
or chromatographic effluents contain- maximum at 280 m-t. Unwanted radia- corders. The Uvicord II takes its place 
ing fractions which absorb at 254 or tion is eliminated by using black glass comfortably in our Complete systems 
280 mt. And it is especially suited for and selective interference filters. This (whose individual units are all LKB- 
cold room use because: (1) the light latter interference filter was also de- designed and built), or, alternatively, 
source compartment is insulated and veloped by us and provides unique can perform as a versatile UV analyzer 
has its own built-in heating coil, and assurance of getting the essentially when coupled to other equipment. 
(2) the control unit and/or recorder monochromatic light needed for Incidentally, the Uvicord II follows the 
can be physically separated from the quantitative measurements. Uvicord I but doesn't necessarily dis- 
detector unit, thanks to a very long What is the possibility of harming UV- place it. You might keep the Uvicord I 
cable. (One of several advantages of sensitive materials with the Uvicord in mind if your need is solely for 254 
a separ te recorder.) II? It's unlikely. The maximum UV m,is; it's still very viable. 
The primary source of the 254 m1tt in dose to which a sample can be ex- (So now there are at least 17 UV moni- 
the Uvicord II is a stable, long-lived, posed is a negligible 10 1 Einstein! tors, and two of them are ours.) For 
low-pressure mercury lamp. But then mm, equivalent to 0.09 jAW. complete specifications on the 
getting the desired 280 m was quite Then we should probably also tell you Uvicord II, ask for bulletin 8300511. 

 1KB INSTRUMENTS, INC., 12221 Parklawn Drive, Rockville, Maryland 20852 
LKI3-PRODUKTER AB, P.O. Box 76, Stockholm-Bromma 1, Sweden 
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AMERICAN ASSOCIATION FOR 
TIlE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for The Moral Sense of the Scientists 
the presentation and discussion of impor- 
tant issues related to the advancement of The recent meeting of the American Association for the Advancement 
science, including the presentation of mi- -of Science provided an impressive body of evidence that many scientists 
nority or conflicttng points of view, rather now are indeed worried about their social responsibility. The announced 
than by publishing only material on which 
a consensus has been reached. Accordingly, theme of the week's sessions was "How Man Has Changed His Planet," 
all articles published in Science-including and the phrase provided far more than a take-off point for bragging. 
editorials, news and comment, and book It was a symptom of the unease that permeated the meeting. 
reviews-are signed and reflect the mdi- Thus Thomas F. Malone warned one session that the possible conse- 
vidual views of the authors and not official 
points of view adopted by the AAAS or quences of weather modification must be weighed "before we are called 
the institutions with which the authors are upon to deal with them." Malone, vice president of the Travelers Insur- 
affiliated. ance Company, told his audience: "The point is that ther is still time 

for reflective thought, for setting objectives, for weighing alternative 
Editorial Board courses of action-in short, to act responsibly." 

ROBERT L. BOWMAN EVERETT I. MENDELSOHN In the kind of exhortation that had telling effect on its audience but 
JosEu'io W. CHAMBERLAnN NEAL E. MtLLER could earn little space in newspaipers, Malone went on: "If the ex- 
JOHN T. FOSALL JOHN R. Pnuintc - 

EMIL HAURY KENN5TH s. PITZER ploration of weather modification adds one more small brick to the edi- 
ALEXANDER HOLLARNOER ALEXANDER RIcH fice -that contains world conflict and supports world order, science will 
wtLLARD F. LIBBY DEwITT STETTEN, JR. have served a noble purpose by enriching human life. The burden of 
GORDON J. F. MACDONALD CLARENCE M. ZENER responsibility for seeing that -this happens is, I believe, on scientists." 

Editorial Staff It was not only the prospects of man's modifying weather, however, 
Editor that aroused concern. Other aspects of man's effects on his environment 

PHILIP H. ABELSON -notably air and water pollution-also stirred it up. 
Pciblisher Business Manager Questions from the audience at a session on pest control, for instance, 
DAEL WOLELE HANS NUSSEAUM indicated widespread worry about the use of chemical pesticides whose 

Managing Editor: ROBERT . s.u residues last a long time, such as DDT. The questioners were looking 
Assistant Editors: ELLEN E. MURPHY, JOHN E. for the kind of assurance they got from George L. Mehren, Assistant 

RtNOLE Secretary of Agriculture, that most Government research money in 
Assistant to the Editor: NANCY TEIMOUBtAN pesticides-the 1966 figure was 79 percent-is now going into non- 

chemical means. 
News Editor: DANIEL S. GREENBERO The impact of science on man's social environment drew concern, 
News and Comment: JOHN WALSH, ELINoR 

LANOER, LUTHER 5. CARTER, NAOMI PANUSH, BRYCE too, as the sessions on the races of humankind showed. The most heated 
NELSON, JANE AYRCS, GILLIAN PARRILLO area of dispute was on the question of how scientific inquiry would do 

Book Reviews: SYLVIA EIIERHART least to feed the fires of racial animosity. One school held that the best thing to do was stay away entirely from investigations of the differences 
Editorial Assistants: JOANNE BaLK. ISABELLA between the races, which one scholar 1 beled "pseudoscientific"; the 

BOULDIN, ELEANORE BUTZ, BEN CARLnN, CAROLYN 
CLARK, JANE COLE, GRAYCE EnNoss. NANCY HAMIL- other held that inquiry should go forward but that researchers have the 
TON, OLIVER HEATWOLE. ANNE HOIDSwORTH, KON- obligation to denounce erroneous interpretations drawn from it. Geneti- 
SLYNNJE A HUTCHINSON, EL 'ANOR JOHNSON, KATH cist Theodosius Dobzhansky, an exponent of the latter argument, added: 
ERINE LIvINOSToN, BARBARA SHEFFER 

"And in our world a scientist has no right to be irresponsible." The 
5European Office: Lime Tree Fsrm, East Hag- 

bourne, Berkshire, England. Telephone Didcot 3317 audience applauded his sentiment. 
- Advertising Staff But exactly what is the scientist's responsibility in the matter of racial 

differences? The day of arguments produced no consensus. 
Director -Production Mona,, er 
EARL J. SCHERADO ROSE MARIE ROMAoNOLO Nor were those attending the meeting allowed to forget the historical 

Advertising Sales Manager: RICHARD L. CHARLES examples of how science had hurt, rather than helped, mankind. Loren 
Sales: New York, N.Y., ii w. 42 St. (212-PE- C. Eiseley, a historian of science, taxed the 19th century's evolutionists 

6-0858): ROBERT S. BUOBEE with characterizing races other than those of Western Europe as inferior, 
Scotch Plains, N.J., 12 Unami Lane (201-889- rather than simply different. The tags have persisted, he noted. 

4873): C. RICHARD CALLIS 
Medfield, Mass. 02052, 4 Rolling Lane (617-359- And Lynn T. White, Jr., another historian, argued that "both our 

2370): RICHARD M. EZEQUELLE 
Chicago, III. 60611, 919 N. Michi"an Ave., Room present science and our present technology are so tinctured with Christian 

426 (3i2-DE-7-4973): HERBERT L. BURKLUND arrogance toward nature"-the attitude that it exists for the service of 
Los Angeles 45, Calif., 8255 Beverly Blvd. (213- man-that "the remedy must also be essentially religious." Science and 

653-9817): WINN NANCE 
technology, he said, cannot answer all the questions they raise. 

EDITORIAL CORRESPONDENCE: iSIS Massa- J. V. REISTRUP: 
chuselts Ave., NW, Washington, D.C. 20005. Phone: 
202-387-7171. Cable: Advancesci, Washington. * This editorial is condensed from a column in the 5 January issue of The Washington 
Copies of "Instructions for Contributors" can be Post and is used here by permission of the publisher. 
obtained from the editorial office. ADVERTISING 
CORRESPONDENCE: Rm. 1740, 11 W. 42 51., 
New York, N.Y. i0036. Phone: 2i2-PE 6-1858. 
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Interchangeable, plug-in modules provide 

for future expansion...defy obsolescence 
Long, useful life of an instrument depends on how up-to-date its and virtually all of the electronics are transistorized.., another in- 
capabilities remain as time accumulates. The entirely-new EMU-4 novation in electron microscopes. 
instrument anticipates yet-unimagined electronic innovations by Transistorization and modular construction are but two of many 
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Laboratory Animal Care Products 
from Lab Cages Inc. 
Lab Cages lnc, a subsidiary of Becton, Dickinson and Company, is 
concerned with developing tools for animal experimentation and breeding. 
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- --,- - - - - The complete system consists of 
these three coordinated components: 
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pletely -brittle ceramics fracture in a trix. As this length increases, the Grif- ables will provide a situation where the 
manner similar to glass, a reduction in fith inequality is atisfied and brittle material is ductile as would be the 
flaw size and density is necessary. Tm- failure -occurs; however, the use of de- case where high temperature promotes 
provements in semibrittle ceramics may creased grain sizes -or the refin- ment of the ease of -cross s-lip and an attendant 
be obtained by increased ductility or dislocation or twin -distribution can decrease in grain boundary resistance. 
strength. Solid solution and precipita- further tend to "homogenize" the N. S. Stoloff -(Rensselaer Polytechnic 
tion hardening have been attempted, but plastic flow and to decrease the magni- Institute) reviewed the effects of solutes 
grain size refinement and elimination of tude of the shear zone. Of con- on the fracture behavior of metals, dis- 
porosity appear to be the best avenues siderable importance in the considera- cussing the influence -o-f various alloy 
of approach. Finally, -improvement in tion of plastic resistance is the availa- -additions on the different factors enter- 
the ductile fracture resistance at high bility of favorably oriented slip systems ing the expression of the fracture crite- 
temperatures implies an improved creep in an unsheared crystallite. This factor non. He said that a detailed study -on 
resistance. At present, he -said, it appears takes a semiquantitative form in the such a prohlem -is complicated from the 
that high density polycrystalline cera- expression of the Von Mises criterion, outset, sin-ce it may be difficult to iso- 
mics -containing a second phase may which states that plastic deformation of late individual parameter changes be- 
provide the most satisfactory properties. a polycrystal will proceed with relative cause a given alloying element can 

In an analysis of the brittle-to-ductile ease if each grain possesses five inde- produce multiple (and sometimes coin- 
transition -in polycrystalli-ne metals, T. L. pendent slip systems. In the case of hex- peting) effects. However, since there 
Johnston (Ford) placed major emphasis agonal-close-packed lattices, for exam- has been considerable research in 
on factors related to the plastic resistance ple, if s-lip is confined to basal slip, each this field, several general conclusions 
associated with grain boundaries and the grain will have an average of two sys- can be drawn. It is clear that the 
effects of plastic anisotropy. Utilizing a tems, so that the grain boundaries will Cottrell-Petch theory of fracture, 
generalized form of the Griffith crite- serve as effective barriers for plastic flow including modification-s to take in-to 
non, he s-aid it can be readily shown and brittle fracture may result. He dem- account s-li-p character, provides an 
that several individual factors may be onstrated that if the product of applied adequate qualitative picture of alloying 
made reasonably quantitative and that tensile stress, grain size, and plastic effects, but -it i-s not yet possible to un- 
the nature of plastic response can be shear resistance reaches a value pro- ambiguously predict the influence of a 
predicted. Specifically, it can be shown -portional to modulus a-nd surface ener- given solute on the transition tempera- 
that a critical factor relates to the length gy, brittle fracture will result. Similarly, ture of a base metal. 
of a plastic shear zone which is con- the appropriate variation (in tempera- In his discussion of tensile failure, C. 
strained by an elastically loaded ma- ture) with a-ny of these "intrinsic" van- J. MeMahon (University of Pennsylva- 
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nia) emphasized the role of -microstruc- series of experiments on controlled crack depend, in part, on the rate at which 
ture and the mechanisms of crack -formation -and propagation relates to the crack -tip grows. Thus, -there is a 
initiation and propagation. For brittle the fact that the "crack size," as normal- cyclic prohlem: the size of the region at 
fracture, he demonstrated that the prob- -ly considered in the Griffith relation, any -instant will govern its growth -at that 
abilities of both initiation (P) and prop- must -be modified. Previous work -had instant, -but the growth will in turn deter- 
agation (Pr) must contribute to the suggested that the excess values of sur- mine -the ability to grow in the next in- 
total fracture -probability, and that these face energy (sometimes high -by a factor stant of time, since the stress-concentra- 
factors may affect properties to widely of 100 to 1000) might be rationalized in tion factor will be changing with time. 
differing degrees. For example, in iron- terms of a thin layer of plastic deforma- He concluded that, in general, the rhe- 
containing carbides, cleavage micro- ti-on or reorientation n-ear -the -fresh frac- ol-ogical response of the -material will be 
cracks can be nucleated readily at low ture surface. However, -this assumption, linked to the ahility of -the -material to 
stress by carbide cracks, but fracture he said, -is inconsistent with -what might undergo a plastic deformation and that 
will not occur (except at very low tem- normally be expected -in -an exam-i-na- this link is achieved through a time-de- 
peratures) until P -has been raised by tion of -the -temperature-dependen-ce of pen-dent stress-c-on-centration factor. 
work hardening. Here P, controls frac- the surface energy. St-em-st-em and co- Bernard Rosen (Southern Research 
ture. In the case of polycrystalline and workers have, on -the -other hand, deter- Institute), continuing the discussion of 
single crystal chromium below the due- mined that the -discrepancies observed failure in polymeric systems, spoke on 
tility transition temperature, it has been can be ationalized -in -term-s of -a -crack- homogeneous fatigue processes, in par- 
demonstrated that fracture is very def- ti-p size which is modified by -a parameter ticular, the salient micro-failure habits of 
initely initiation-controlled and that dependent on the -history of the crack. a c-lass of polymeric -bodies -that are -both 
large ductility can be achieved by ren- For exam-pIe, they have shown that fully amorphous and soft. These super- 
dering potential crack sources inopera- where cracks -are introduced into poly- cooled liquids are taken as being -coin- 
tive. mers at different -temperatures an-d then posed 'of long -and -linearly-chained mole- 

S. Sternstein (Rensselaer Polytechnic the polymers are fractured at the same cul-es, including unvulcanized rubbers, 
Institute), in a discussion of fracture in temperature, the fracture characteristics synthetic leathers, and soft organic 
polymer-ic -materials, noted the differ- are -markedly different. glasses. Through -a qualitative descrip- 
ences -between values -of -the surface Superposed on this "static" behavior, tion of the effect of tensile forces on 
energy -cal-c-u-la-te-d from "first principles" it is -important to consider the -dynamic the reorientation of long -chain mole- 
and those determined experimentally effects observed in -the -fracture of poly- cules, he discussed models which may 
from an application of -the Griffith -cri- mers, and the related fact that the size account for "work-hardening" and opti- 
tenon. The main conclusion from a of the region -around the -crack tip will cal and mechanical anisotropies in 
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polymers. An interesting consequence 
of this analysis is the observation that 
it can be easier to initiate a new crack 
than it is to propagate an already exist- 
ing crack. 

Turning to what is termed "homoge- 
neous submtcrocavitatton," he pointed 
out that two types of analyses may be 
attempted: a consideration of a solid 
body complicated by liquid-like re- 
spon-ses (the approach chosen by Stern- 
stein), or a consideration of a liquid 
body complicated by solid-like responses 
(Rosen's choice). The model is devel- 
oped through the introduction of a cavi- 
tation process (the existence of which 
has been supported through permeation 
experiments) which produces exceed- 
ingly small voids within the matrix. 
The subsequent failure may occur 
through either of two mechanisms: (i) 
a dense population of such cavities, or 
(ii) the presence of a few independent 
cracks. Whether one of these mecha- 
nisms dominates will depend strongly 
on the period of loading and the time 
required for relaxation. Rosen carried 
the argument, again in -a qualitative 
sense, to the description of slipping 
of chain--like molecules and primary- 
hond scission o-f chains, thereby build- 
ing a "molecular plane of reasoning" 
to obtain a self--consistent, though still C solar '"""  be 

qualitative, description of the flow and an  
fracture of soft -polymeric bodies. 

In addition to the formal papers pre- simulated in the laboratory? 
sented at the conference and the 
question-and-answer periods, two highly 
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In addition to the formal papers pre- simulated in the laboratory? 
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informative panel discussions, held in 
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the -limitations imposed when one at- to help find the answer. 

tempts to translate one disciplinary ap- 
proach to another field, while at the This is just one of the problems currently being studied at the Naval 
same time providing an atmosphere in Research Laboratory. There are hundreds of others equally intriguing. 
which it was possible for the various NRL, the Navy's corporate laboratory, is engaged in research and 
backgrounds-metallurgy, ceramics, development embracing practically all branches of physical and engineering 
physics, chemistry-to supply "hints" science and covering the entire range from basic investigations of 
to the solution of old -problems. fundamental problems to applied and developmental research. 

The proceeding-s of tb-is Fourth Sym- The Laboratory has current vacancies and a continuing need for physicists, 
posium on -Fundamental Phenomena in chemists, metallurgists, mathematicians, oceanographers, engineers (electronic and mechanical), and technical writers and editors for the Materials Sciences, including the challenging assignments. 
papers presented, the question-and- Persons appointed receive the full benefits of career Civil Service 
answer periods, and the panel discus- including regular salary increases and liberal retirement. The Metropolitan 
sions, will be published by Plenum Pub- Area offers excellent living conditions and recreational facilities to suit 
lishing Corporation, 227 West 17 Street, a variety of needs. Six local universities provide opportunities for graduate 
New York 10011. study in almost any field. 

L. I. BoNts The Laboratory encourages its employees to further their professional 
ilikon Corporation, education. Send resume or Standard Form 57 to: 
Natick, Massachusetts 01762 pfl fl> he Director (Code 1818-I) 

JULES J. DUGA F) N 
Battelle Memorial - - III' aval Research Laboratory 
Columbus, Ohio LI'\J n Equal Opportunity Employer 

Institute,  Washington, D.C. 20390 
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30-1. Personnel Radiation Dosimetry, 
symp., Chicaao, Ill. (J. H. Pingel, Ar- 
gonne Natl. Laboratory, Bldg. 301, 9700 

I S. Cass Ave., Argonne, Ill. 60439) 

1 30-2. American Physical Soc., annual 
/ , -- mtg., New York, N.Y. (The Society, Ex- 

ecutive Secretary, Columbia Univ., New 

/ Hi - - York 10027) 
- 30-2. American Assoc. of Physics 

0 02C 0 002 C Teachers, New York, N.Y. (A. B. Arons, 
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Mass.) 
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planetary Medium, intern, syrup., Hono- 
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1-2. Ciba Foundation syrup. on Cell 
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acids, ILLUSIONS ANALYZED, VOL. 1 41 Portland P1., London Wi) Reinforced Plastics, 22nd conf., 
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of sticking or freezing, l 
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of ?0.5%; can be Basic of 3D Inst., 3430 Main Highway, Miami, Eta. 
preset for convenience. conceps 33133) 

The ideal yringe-type pipette for tests, col- spore and tetrad structure. 4-11. Pan American Medical Women's 
umn chromatography, milk testing, biological Line drawings of wall Alliance, 10th congr., Lima, Peru. (R. 
infusions, tissue culture, pesticides, radio ac- arrangements at all angles Quiroz B., Los Castanos 395, San isidro, 
tive chemicals. completely autoclavable; and focal levels, organize Lima) 
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New Ysrk, N.Y. 151113 Ciba 1air1awn,  MILLBURN NJ. 07 4 6-8. Flight Test, Simulation, and Sup- 
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From our new $1,000,000 Enzyme Plant- 

More FIRSTS for Sigma 

PHOSPHORIBULOKINASE 

Type ii: Portiolly Purified Powder 
From Spinoch 

Tentative Activity: 1 mg will tronsfer opprox. 2-4 

jeMoles of P from AT!' to D-Ribulose-5-P per mm. 
ot pH 7.9 at 37e c (1 "unit" - 1 Mole). 

While this is certoinly not o high purity preporation, 
it is extremely useful in Ribulose studies, and con 
be further purified if necessary. Wotch for improve- 
ments from Sigmal 

Phosphoribulokinase 50 units - $ 5.00 
Type II 250 units - 20.00 

PHOSPHORIBOISOMERASE 

Type I: Partially Purified Powder 
From Spinach 

Tentative Activity: 1 mg will convert 60-100 sMole 
D-Ribose-5-P to D-Ribulose-5P per mm, at pH 
7.1 at 37e c (1 "unit" - Mole). 

1,000 units - $10.00 5,000 units - $40.00 

SPINACH ACETONE POWDER 

The starting material for the isolation of Phosphori- 
bulokinase and Phosphoriboisomerase. 

1 gm - $2.50 10 gm - $15.00 

ORDER DIRECT TELEPHO-NE COLLECT * * * 
from ANYWHERE in the WORLD 

Day, Station to Station, PRospect 1-5750 

Night, Person to Person, 

Dan Broida, WYdown 3-6418 P' 
TWX (Teletype) Day or Night: COLLECT-3 14-556-0594 

TELEGRAM: SIGMACHEM, St. Louis, Missouri $3650 buys the ND-i 10 128 Channel 
pulse height analyzer and multisCaler... a 

The Research Laboratories of high-precision instrument at the Cost 
 I1 N/1/\ci-i EM ICAL COMPANY ofasingle-Channelsystem. 

3500 DE KALB ST. * ST. LOUiS 18. MO. * U.S.A. 
- WRITE FOR DETAlLS 

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

Phone RENown 5823 (Reverse Charges) r%r"""1 NUCLEAR DATA INC 
120 West Golf Road, Palatine, Illinois 60067 
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If you are not specifying 

LOURDES CENTRIFUGES, 

you are probably paying 

more than you should.31 

and getting less. 
Compare - and prove it to yourself 
LOURDES Beta-Fuge A-2 (Automatic, Refrigerated) 
Capacity - up to 3,300 ml. 
-Forces - up to 41,300 X G. 
Rotors - select from 14 - all types. 
Cycling- uniquely rapid acceleration and 

deceleration. 
Single temperature control - ? l'C accuracy. 
Safety - (a) "Fail-Safe" control prevents motor 

burnouts. 
(b) Rotors cannot "fly off". 
(c) Automatic stop if excessive vibration. 

Price-$2570.00 with 8 x 50 ml rotor. Write for Bulletin 

LOURDES 148 Sweet Hollow Road 
 Old Bethpage, N.Y. 11804- 

(516) 694-8686 
Dept. 5-I 

Correct posture seating is 

important to health and 
5J learning. And Ajustrite 

AJU S TRITE cairs provlue chairs provide correct pos- 

' for ture seating. INSTANTLY. j posture seaLing Students just lift seat to 

4-i 4- desired height (no knobs, 
any size sLUUeIIL instantly. 

wheels or levers) The 

backrest adjusts quickly 
too (up, down, forward, I 

- - back) while students are 
seated. Over 50 models for 
classrooms. 10 year guar- 

lj ( bus ed, lab, shop, general 

antee. Write today for cata- 
logue and details on the... 

FREE 30-DAY TRIAL 

JuST LiFT SEAT TO DESIRED HEIGHT 

AJUSTO EQUIPMENT Co. 
Bowling Green, Ohio 43402 
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Manager, American Inst. of Aeronautics ""'"""'"" """''" 
port, conf, Cocoa Beach, Fla. (Meetings 
and Astronautics, 1290 Sixth Ave., New UUI1I U1IIULFUUJ UU1I1 LIII 

York 10019) 
6-8. Society of Rheology, winter mtg., inverted microscope specifically for 

Santa Barbara, Calif. (M. C. Shen, North 
Americ-in Aviation Science Center, 1049 
Camino Dos Rios, Thousand Oaks, Calif. 
91360) tissue cuiture and oiiier biologicalstudies? 

7-8. Sanitary Engineering, 9th conf., 
Urbana Ill. (J. H. Austin, 203 Engineer- 
ing Hall, University of Illinois, Urbana 
61801) 

7-9. Institute of Electrical and Elec- 
tronic Engineers, winter cony., Los An- 
geles, Calif. (Office of Technical Activities 
l3oard, 345 E. 47 St., New York 10017) 

8-10. Canadian Inst. of Surveying, an- 
nual mtg., Ottawa, Ont. (Secretary, 157 
McLeod St., Ottawa) 

13-17. Australia-New Zealand Conf. 
Soil Mechanics and Engineering, 5th mtg., 
Auckl'ind, New Zealand. (P. W. Taylor, 
Conf. Secretary, P.O. Box 6422, Auck- 
land) 

14-19. Triplet State, syrup., American 
Univ. of Beirut, Beirut, Lebanon. (A. B. 
Zahlan, American Univ. of Beirut) 

15-16. Electron Probe Microanalysis, 
conf., London, England. (Institute of 
Physic and the Physical Soc., 47 Belgrave 
Sq., London, S.W. 1) 

15-17. Solid-State Circuits, intern. conf., 
Philadelphia, Pa. (V. I. Johannes, Room 
3E-323, Bell Telephone Labs., Holmdel, 
N.J. 07733) 

15-24. Scientific and Technical Films, 
4th intern, festival, Brussels, Belgium. 
(Centre Universit-aire du Film Scientifique, 
50 Ave. F. D. Roosevelt. Brussels 5) 

16-18. American Educational Research 
Assoc., New York, N.Y. (L. Walters, 1201 
16 St., NW, Washington, D.C. 20036) 

17-18. Thyroid, 3rd Midwest conf., Co - 

lumbia, Mo. (Executive Director, Continu .  - 

ing Medical Education, M-176 Medical - 

Center, Univ. of Missouri, Columbia 
65201) 

18-22. American Acad. of Allergy. 23rd 
annual m-tg., Palm Springs, Calif. (Execu- 
tive Secretary, 756 N. Milwaukee St., Mil- 
waukee, Wis. 53202) 

19-23. American Inst. of Mining, Metal- 
lurgical and Petroleum Engineers, annual 
mtg., Los Angeles Calif. (Executive Sec- 
retary, 345 E. 47 St., New York 10017) 

19-25. Biochemistry, Chemical Inst. of 
Canada, conf., Ste. Marguerite, P.Q. 
(General Manager, 48 Rideau St., Ottaw 
2, Ont.) 

20-25. American Acad. of Forensic Sci- 
ences, mtg., Honolulu, Hawaii. (S. R. Ger- 
her, 2153 Adelbert Rd., Cleveland, Ohio Somebody has. It's the Wild M-40. 

44106) 
21-24. Offshore Exploration, conf., 

Long Beach, Calif. (M. Richardson, Box This is no modification. It's the newest, highest state-of-the-art in 
88, 2516 Via Tejon, Palos Verdes Estates, 
Calif 90274) inverted microscope design and construction. In mechanical preci- 

22-24. Biophysical Soc. 11th annual 
mtg., Houston, Tex. (A. Cole, M. D. An- sion. In optical quality. And in conveniences, operating speed and ease. 
derson Hospital, Univ. of Texas, Houston 
77025) - It's the first of its kind, a typical Wild classic. Write for Booklet M-40. 

23-25. American Physical Soc., mtg., 
Austin, Tex. (K. K. Darrow, American 
Physic-al Soc., Columbia Univ., New York 
10027) 

26. Psychoanalysis, 5th annual conf., 
New York, N.Y. (D. M. Kaplan, 175 W. 
12 St., New York 10011) 
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- --------,---.- - - -- - -- - ----..... P u t som e zip 

inyour 

 chemical 

reactions. 

Model 5522 

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

Available with a wide variety of accessories ranging from 
various size tips to sealed processing chambers and cups with 

RIO- INCUBATOR for processing pathogenic and non pathogenic organisms by 
cooling arrangements Blackstone probes can also be used 

will make ou loroet the rest! batch or continuous flow 
Blackstone probes are portable and are provided with sup- 

port stands and clamps for operation in any position 
1.Scientific, gentle forced air circulating system! 
2.Up to 4 times greater temperature control-?0.10C The U 20' low cost way to 

Up to 5 times better temperature uniformity- continuous flow cell disruptlon 
?0.300 

3.Up to 3 times faster temperature recovery-,2 miii. 
to 3700 and 4 mm. to 5600. __________________ 

4.Up to 3 times quicker temperature heat-up---12 mm. 
to 370C and 27 mm. to 5600. 

5H Dual use as table-top or undercounter space saver! 
Lifetime guaranteed heating elements and full 1-year 
warranty on entire unit! Blackstone's U-20 ultrasonic cell disrupter is a highly flexible 

6. Model 5522 saves you up to $400 compared to com- unit designed for continuous or batch routine processing of 

petitors of equal size.., yet gives unmatched quality cell suspensions, chemicals and solutions common to research 
in biochemistry, microbiology and related fields. 

and performance! Laboratory tests show that employing a 70 ml. volume of 

7.Near ambient temperature control with optional a 20o suspension of Eseherichia coli, 98O disruption was 
achieved by the U-20 unit in 12 minutes with no loss of 

water cooling coil for non-air conditioned areas! activity of enzyme Beta Galactosidase. 

Both the Probe and U-20 allow 0 to 100% power control. 
SEND FOR COMPLETE COST, PERFORMANCE DATA: Here's another Blackstone exclusive that permits researchers 

to process any sample regardless of the organism, percentage 
of suspension or desired percentage of disruption. It's worth 

looking into. 

LiiJ Hydor Therme Corp. + BLACKSTONE ULTRASONICS, INC. 
600 Howard St. 'Sheffield, Pa. 

1166 Airport Highway -Pen nsa uken, New Jersey or contact your local laboratory supply distributor 
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26-2. International Anesthesia Research 
Soc., 41st congr., Bal Harbour, Fla. (Ex- Now,,. 
ecivtive Secretary, 227 Wade Park Manor, 
Cleveland, Ohio 44106) 
Canada, symp., Toronto, Ont. (H. G. Mc- High flux Densities 

27. Thermoanalysis, Chemical Inst. of 
Adie, Ontario Research Foundation, To- 

27-1. American Astronnutscal Soc., in a 1-Micron Spot 
ronto, Ont.) 
mtg., Huntsville, Ala. (S. S. Hu, Nor- 
throp Space Lab's., P.O. Box 1484, Hunts- 
ville) 

27-1. Fundamental Cancer Research, 
21st annual -symp., Houston, Tex. (D. E. 
Frei, M.D., Anderson Hospital, Univ. of 
Texas, Houston 77025) 

27-1. Sounding Rocket Vehicle Tech- 
nob conf. American Inst. of Aeronau- gy, 
tics and Astronautics, Williamsburg, Va. 
(C. A. Sandnhl, Mail Shop, 214A, NASA, 
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tion, U.S. Atomic Energy Commission, mote or by panel pushbutton. 
Washington, D.C. 20545) 

14-15. Space, natl. mtg., Los Angeles, For more information write: TRG, Electro-Optical 
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Invertebrate Zoology 
By PAUL A. MEGLiT5CH, 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 us given to comparative physiol- - 

ogy, though all discussions are compre- - 

hensuble to the student of general zool- 
ogy. Included in the work are outstanding - 

illustrations, a glossary, extensive refer- 
ences and an index. 

January 1967 990 pp. 400 illus. $11.00 

Vertebrates: 
Their Structure and Life 

By W. B. YAPP, University of Birming- 
ham, England - 

"The most original textbook Qf anatomy 
to appear in the past several decades. 
Excellent detail, refreshingly original draw- 
ings. Functional approach is indeed excep- 
tionally strong."-Hobart M. Smith, Uni- REICHER37 
versity of Illinois 

1965 544 pp. illus. $850 

New COMBINATION 

Inorganic Chemistry Phase Contrast & 
By C. S. G. PHILLIPS and R. J. P. WiL 
LiAMs, Oxford University 

"Both Volume I and Volume II represent Anoptral Contrast 

major contributions to the pedagogy and 
They represent clear, penetrating, and in- Microscopy 

practice of modern inorganic chemistry. 
teresting expositions of a field of major with Laboratory Microscope 
importance."-James N. Pitts, Jr., Uni- 
versity of California, Riverside 

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

A new dual purpose turret condenser of 
Volume II: Metals 1966 696 pp. 

illus. $8.00 high resolution and a sextuple nosepiece 
accommodating any combination of six 
Phase and Anoptral objectives, enables con- 
venient observation and comparison of The Second Law: h. 224.11 Phase and Anoptral* contrast images. The 

An Introduction to Classical and  Flexible Reichert "Biozet" with centerable conden- 

Statistical Thermodynamics ser holder and built-in low voltage illumina-  Glass-clear tion is ideally suited for this and all other 
By HENRY A. BENT, University of Mm- investigations in transmitted light and for 
nesota  Chemically inert photomicrography. 

"The most lucid and clear presentation of *Anoptral contrast is negative phase contrast with 
thermodynamics I have seen. The prob-  13 Standard sizes colored background added to enhance contrast, 
lems are excellent."-David B. MacLean, 
DePauw University t'Iostics & Synthetics Division 

1965 442 pp. illus. $6.00 14c/er 
Oxford University Press U. S. $ON EWARU For particulars or demonstration, write to: WILLIAM J. HACKER & CO., INC. 

200 Madison Avenue AKRON, OHiO 44309 i Box 646, W. Caidwell, N.J., CA 6-8450 (Code 201) -! 

New York, New York 10016 A SUBSIDIARY 
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Kieti Summerson ONE OF A SERIES 

e: ' - - 

Photoelectric uoiorimeter 

- S 

- No. 800-3 A New MILES Tool 
Test Tube for Research In 

Model MOLECULAR BIOLOGY 
Now kilogram quantities of more than 10 microorganisms 

KLETT COLONY MARKER and TALLY of special interest in biochemical research are available 
from Miles. They are mass-cultured under standard con- 

This instrumcnt takes ditions utilizing Miles' large-scale fermentation equipment, 
the drudgery and er- insuring reproducible results from batch to batc Von ex- traction or fractionation of their components. 
ror out J the count- 
ing of bacterial cob- For complete specifications and schedule of prices, 
nies. request Bulletin SA 7. 

MILES LABORATORIES, INC. 

A7A'tt MANUFACTURING CO lNC., A.: Elkhart, PRODUCTS DEPT. 
179 East 87th Street, New Yoik 28 N Y -- - EUROPE: Stoke Poges, Slough, England 

DISPOSABLE 
M 0 U S E C A G E MENT IN CAGE EQUIPMENT 

The most economical, most 
convenient laboratory mouse cage I Cages are shown nested and 

Nest these self-standing, escape-proof disposable cages. After self-standing, but disposable or Pa 
completing your test, just lift off and discard the used cage and are available, also. 

continue testing with the clean cage nested below. Used cage is 
easily incinerated. You never have to clean a mouse cage again I  .. 

contents burn completely 
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Econometric Models and Methods. 
Carl F. Christ. Wiley, New York, 1966. 
729 pp. Illus. $14.95. 

Elastic Elements Qf Instruments. L. B. 
Andreeva. V. I. Feodos'ev, Ed. Trans- 0  lated from the Russian edition (Moscow, Ap 
1962) by A. Baruch. H. Schneider, 
Translation Ed. Israel Program for Scien- 
ifi Transl-ations, Jerusalem; Davey, New F 
York, 1966. 409 pp. Illus. $15. P.., 

Electronic Testing. Compiled and D d  ,  -u 4  edited by L. L. Farkas. McGraw-Hill,  is  
New York, 1966. 316 pp. Illus. $12.  -4  % 
Fourteen papers. 

Electronics and Nucleonics Dictionary 
John Markus. McGraw-Hill, New York, 
ed. 3, 1966. 751 pp. Illus. $16.50. 

Elementary Functions: An Algorithmic 
Treatment. Kenneth E. Iverson. Science 
Research Associates, Chicago, 1966. 239 
pp. Illus. $4.95. p7w,gz, Encyclopedia of Industrial Chemical  
Analysis. vol. 2, General Techniques, F- A  
0. Foster Dee Snell and Clifford L. 
Hilton, Eds. Interscience (Wiley), New 
York, 1966. 781 pp. Illus. $45; subscrip- 
tion, $35. 1DfA?AvkVtIi$ 

The Encyclopedia of Oceanography. 
Rhodes W. Fairbridge, Ed. Reinhold, 0 
New York, 1966. 1037 pp. Illus. $25. 
Encyclopedia of Earth Sciences Series, 
vol. 1. 

Encyclopedia of Polymer Science and 
Technology. vol. 5, Dielectric Heating 
to Emulsion. Herman F. Mark, Norman 
G. Gaylord, and Norbert M. Bikales, *''' itjggIIi 
Eds. Interscience (Wiley), New York, 
1966. 873 pp. Illus. $50. 

Evolution of the Forebrain: Phylo- 
genesis and Ontogenesis of the Fore- 
brain. A symposium (Frankfurt and 
Sprendlingen, Germany), August 1965. ' '0 4 ' '' 
R. Hassler and H. Stephan, Eds. Thieme, 
Stuttgart, Germany, 1966. 472 pp. Illus. 
DM. 96. 

Field Analysis: Experimental and 
Computational Methods. D. Vitkovitch, 
Ed. Van Nostrand, Princeton, N.J., 1966. 
519 pp. Illus. $18.50. 

Filter Design Tables and Graphs. Erich 
Christian and Egon Eisenmann. Wiley, 
New York, 1966. 320 pp. Illus. Paper, . .. in any wavelength from UV to IR 
$9.95- 

Foundations of the Theory of Predic- with Bausch & Lomb Monochromators 
tion. William W. Rozeboom. Dorsey, 
Homewood, Ill., 1966. 636 pp. Illus. $14. For every application requiring pure monochromatic light of high intensity 

Fundamenta Genetica: The Revised throughout the UV, visible and lower JR regions, the right Bausch & Lomb 
Edition of Mendel's Classic Paper with 
a Collection of 27 Original Papers Pub- Monochromator is available. 
lished During the Rediscovery Era. Se- Choose a 250mm, 500mm or High Intensity instrument. 
lected by Jarosl'av Krifenecky. Czecho- Choose your light source: xenon, deuterium, high pressure and super 
slovak Acad. of Sciences, Prague, 1965. pressure mercury and ribbon filament tungsten. 
400 pp. Illus. 

Galileo Galilel, His Life and His Choose your Certified-Precision Grating - -- from the world's leading source, 
Works. Raymond J. Seeger. Pergamon, Bausch & Lomb offers a complete line of standard and custom built mono- 
New York, 1966. 298 pp. Ilius. Paper, chromators. . - to give you the precise wavelength you want. Write for Catalog 
$6. Commonwealth and International 33-2098, Bausch & Lomb, 85637 Bausch Street, Rochester, New York 14602. 
Library. 

General Cytology. An introduction to 
functional morphology of the cell. Ekke- 
hard Grundmann. Translated from the 
German edition by Dieter M. Kramsch. 
Williams and Wilkins, Baltimore, 1966. 
438 pp. Illus. $22. 

The General Inquirer: A Computer 
Approach to Content Analysis. Phi-lip J. 
Stone, Dexter C. Dunphy, Marshall S. 
Smith, and Daniel M. Ogilvie. M.I.T. 
Press, Cambridge, Mass., 1966. 671 pp. BAUSCH & LOMB Illus. Paper, $7.95. 
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