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A pholine? 

Separation 

Protein 

C emistry 
In less than two years from the introduction of 
Ampholine? carrier ampholytes, the new technique of 
ELECTROFOCUSING has been recognized as a new 
dImension in Protein Research. 

Both as a means of separation and of protein charac- 
terIzatIon Electrofocusing has provided new and inter- 
esting possibilities in this field. 

Already its great potential and reliability have been 
proved in the separation of:- 

S Haemoglobins 
* Tetanus Toxin 
* (3- lucosidase 
* Myoglobins 
* Invertase 

0 Catalase 
* Cytochrome 

 0 Immunoglobulins 
V ' 0 Transferrins 

* Lactoperoxidase 
* Botulinus Toxin 
* Cellulases 
* ceHaemolysin 
0 Staphylokinase 
* Protease 
* Hyaluronate Lyase 

LKB Ampholine? Carrier Ampholytes covering the pH 
scale from 3 to 10 and fractions thereof together with 
Electrofocusing Columns and full instructions are 
available ONLY from 

LKB INSTRUMENTS INC. 
Il; 12221 PARKLAWN DRIVE  ROCKVILLE Md. 20852 

* -a4fsv: 

HQLKB-PRODUKTERABO STOCKHOLM 0 SWEDEN 

LONDON THE HAGUE 0 COPENHAGEN 0 VIENNA 0 STOCKHOLM 
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New! New 2nd Edition! Ready 2/69! New 3rd Edition! 

This second edition of a widely acclaimed introductory I 
This new text presents text continues to approach general chemistry quantita. 
the core of modern bio. tively The book departs from the traditional approach The New 3rd Edition of 
chemistry for a one- and utilizes types of reactions (oxidation, reduction, this widely used and re- 
semester (or one-quar- acid-base, etc.) as the base of organization rather than 
ter) course. Throughout families of elements. An introduction to molecular spected textbook for the 
its coverage, biochemical orbital theory has been added. The text encompasses introductory course pre- 
descriptions are linked to all the material covered in the ACS standard test in sents a well-balanced 
reactions on a cellular general chemistry. and ractice of anal ti- 
level. A careful balance About 700 pp. dius. About $10.75. Ready 2/69. By William P y 

L. Masterton, University of Connecticut; and Emil J. Slowinski, cal chemistry. The au- 
is maintained between Macalester College. thors discuss gravimetric, 
chemistry and metabol. volumetric, optical, and 
ism. Its presentation of New! Ready 2/69! electrical methods, as 
the physical and chemi. well as several important 
cal properties of biologi- techniques of separation. 
cal materials is quite de- Heavy reliance is placed 
tailed. 180 judiciously- For non-chemistry majors enrolled in either a one- upon equilibrium calcu- 
s e I e c t e d illustrations semester or one-quarter course, this new book offers a lations. Thorough and 
serve to visualize and brief, concise, and highly meaningful introduction to detailed examples dem- 
summarize important organic chemistry. The presentation includes an intro- onstrate the application 
concepts. ductory review of modern aspects of bonding, struc- of each method and a 
450 pp. 180 illus. $8.75. ture, stability, and reactivity of chemical substances. wide selection of prob- 
New! 2/68. By Abraham The application of organic chemistry in understanding lems and experiments is 
Mazur and Benjamin Har- biological processes is stressed. A complete treatment offered. 
row, City College of New of isomerism is included. 883 pp. 122 illus $11.75. 

About 350 pp. illus. About $8.50. Ready 2/69. By Harris 0. New 3rd Edition! 4/68. By 

New! Ready 3/69 Van Orden and Garth L. Lee, Utah State University. Robert B. Fischer, Cal. 

New! Ready 3 /69! Hills; and Dennis G. Peters, 
Indiana University. 

New! 
Here, for the short course, is an introduction to chem- 
istry which will arouse interest and inform the stu- 
dent who has had little or no previous training and 
who will not, in all likelihood, take any further 

Abridged from Fischer courses. An historical approach is used in the first 
& Peters' highly success- portion of the book-how theories were developed 
ful Quantitative Chf?flli. from a basic experimental framework. The second half Well conceived and writ- 
cal Analysis, this volume relates these theoretical concepts to the student's ex- ten, this new book fo- 
offers a concise, yet ade- perience in the world outside the classroom. Mathe. cuses on specific prob- 
quately broad picture of matics is kept as simple as possible. lems of lipid activity en- 
the fundamental theory About 350 pp. illus. About $8.75. Ready 3/69. By Mark M. countered in applying 
and practice of analyti. Jones, Vanderbilt University; and John T. Netterville, David biochemical principles to 
cal chemistry. In contrast 0. Johnston, and James L Wood, David Lipscomb College. mammalian physiology 
to most other texts of New! Ready 3/69! and pathology. Dr. Ma- 
comparable length, this soro first discusses the 
book presents broader outh,  Ofl Ut' Ofl. chemistry of the lipids 
topic coverage of both 
classical and instrumen- SSENTI L F E 1, 1 found in mammals and 

D BIL GI 1 1ST the enzyme systems that 
tal methods of analysis catalyze the metabolism 
(including a chapter on Specifically written for the non-major enrolled in a of these lipids. He then 
chemical equilibrium, two terminal course, this well-balanced textbook provides brings into sharp focus 
chapters on redox meth- a critical survey of the important aspects of the three the dynamics of lipid 
ods, and thorough chap. major branches of chemistry. The text stresses the metabolism. Finally, Dr. 
ters on optical and elec- chemical nature of general, organic, and biological Masoro considers the 
trochemical methods). chemistry. Reactions and chemical mechanisms are em- role lipids play in van- 
Special advanced sub- phasized and explained in simple, understandable ous physiological and 
jects, laboratory experi- terms. Selected references offer contemporary reading pathological processes. 
ments, and problems are in Scientific American, Journal of Chemical Education, 304 pp. illus. $7.75. New! 
included. etc. 9/68. By Edward J Masoro, 
About 560 pp. illus. About About 500 pp. illus. Ready 3/69. By Joseph I. Routh, Darrell Women's Medical College of 
$9.00. Ready 3/69. Eyman, and Donald J. Burton, University of Iowa. Pennsylvania. 

COPIES GLADLY SENT TO TEACHERS ON 30 DAY APPROVAL - 

AUNDERS COMPANY West Washington Square, Philadelphia, Pa. 1910 
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LETTERS Do Grades Make the Student?: R. W. Chri 'tie; M. L. Schagrin; R. Berger; 
A. P. Foldi; P. J. Allen; G. E. Corrigan; A Pretty Kettle of Fish: F. V. Howell; 
D. W. Francis; Eternity of Print: M. F. Wroistad; First AIBS National 
Biological Congress: J. R. Olive; New Roles for Pharmacology: L. C, Weaver; 
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ARTICLES Mechanism of Sublimation: G. A. Somorjai ..,.755 

The Optics of Insect Compound Eyes: W. H. Miller, G. D. Bernard, J. L. AYe, .... 760 

Genetic Dissection of Photosynthesis: R. P. L vine..-, 768 

H. J. Muller, Crusader for Human Betterment: T. M. Sonneborn --772 

NEWS AND COMMENT Budget Trauma: NSF Funds Run Dry at University of Massachusetts-776 

Federal Science and Technology: Openings in Management .......,.. 780 

CBW: Britain Holds Open Hoilse at Its Biological Weapons Center.- 781 

BOOK REVIEWS Epithelial-Mesenchymal Interactions, reviewed by R. L. DeHaan; other reviews by 
J. C. Armington, K. Luomala, K. V. Thimann, S. Borowitz, J. W. Hedgpeth, 
R. L. Youngs; Books Received .. . 784 
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AMERIcAN ASSOCIATIQN' FOR TJU - ADVANCEMENT OF SCIENCE 

Paleontological Evidence of Variations in Length of Synodic Month since Late 
Cambrian: G. Pannella, C. MacClintock, M. N. Thompson-792 

Pollen Grains in Lake Sediments: Redeposition Caused by Seasonal Water 
Circulation: M. B. Davis.796 

Wedge Dislocation as the Elastic Counterpart of a Crystal Deformation Twin: 
R. W. Armstrong.799 

Mass of Pluto: R. L. Duncombe, W. J. Klepcznski, P. K. Seidelmann.800 

RNA and Protein in Nucleolar Structures of Dragonfly Oocytes: 

L. Halkka and 0. Halkka.803 

Methylmalonic Aciduria: Metabolic Block Localization and Vitamin B12 Dependency: 

L. F. Rosenberg, A .-C. Lilljeqvist, Y. E. Hsia .... .805 

Frame Shift Mutations near the Beginning of the Lysozyme Gene of 

Bacteriophage T4: Y. Okada et a).807 

Partial Resolution of DL-Adenosine by Template Synthesis: H. Schneider-Bernloehr et al. 809 

Cigarette Smoke: Protection of Alveolar Macrophages by Glutathione and Cysteine: 
G. M. Green.810 

Herpetic Keratoconjunctivitis: Therapy with Synthetic Double-Stranded RNA: 
I. H. Park and S. Baron.... 811 

Technical Comments: Airborne Pheromones: F. C. Hertzler; Obsidian Dating 
Revisited: I. Friedman and C. Evans; C. W. Meighan, L. J. Foote, P. V. Aiello - 813 

ASSOCIATION AFFAIRS Environmental Geochemistry: Health and Disease: H. L. Cannon and H. C. Hopps -. 815 

MEETINGS Chemical Accelerators: R. Wolfgang, R. N. Zare, L. M. Branscomb; 
Calendar of Events.818 
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GEOLOGY AND GEOGRAPHY lJE .... ZOOLOGICAL SCIENCES (F) BOTANICAL SCIENCES (G) I 
Claude C. Albritton Jr. Vincent Dethier Warren H. Wagner, Jr. ' Tapetum lucidum of a butterfly om- 
Richard H. Mahard David E. Davis Arthur W. Cooper matidium which shows blue eyeshine. 
ENGINEERING (M) MEDICAL SCIENCES (N) Bar et M. Levy Air spaces (black) and cytoplasmic 

. platelets in this interference filter each 
Newman A. Hall 
Paul Rosenberg Shields Warren Richard S. Manly } are one-quarter wavelength in thick- 

INFORMATION AND COMMUNICATION (F) STATISTICS (U) 
J. C, R. Licidider Chester I. Bliss . ness in their respective mediums for 
liven E. Ste art. , .. Rosedith Sligreaves the eyeshine hue. Tapetal reflection 

.. increases intensity in rhabdom for a 
- band of hues, thus enhancing selected 

...1 color contrasts. (Negative print of elec- 
tron micrograph, about X 100,000). 

The American Association for the Advancement of Scence was founded in 1848 and Incorporated in See page 760. [XV. H. Miller and G. D. 
1874. Its oblects are to further the work of scientists, to facilitate cooperation among them to Bernard, Yale University School of 
improve the effectiveness of science In the promotion of hnuiaaan welfare, and to increase public under 
standing and appreciation of the importance and promise of the methods of science in human progress Medicine, New Haven, Connecticuti 



New 

Computing 

Expressway 
DIRECT ACCESS TO ALL AREAS 
OF SCIENTIFIC AND ENGINEERING CALCULATION 
VIA THE 9100A COMPUTING CALCULATOR 

No more delays 
waiting to get on the big computers. 
No more bogging down 
on stop-and-go side street calculators. 
No more detours 
converting your problem into computer language. 

Now you can go from data to information in milliseconds... 
10 to 50 times faster than previously possible! 
And our extensive, growing program library ?54.8361 ,,,,,, Dynamic range 10's to 

5.338 84581 y acc,uI,t, 10" nearly 200 dec- 
helps speed you to virtually any computational destination 33tO x ksbsad ades. Observation of via such express routes as math operations on 3 displayed registers 
second order differential equations... Up to 16 more registers for data storage 
analysis of variance ... Chi-square tests 
for goodness of fit.., moments of inertia... 
real and complex polynomial evaluation ... 
coordinate geometry.., regression analysis... Complex and vector arithmetic 
three dimensional vectors... Ivasel simplified with coordinate trans- formation keys, rectangular-to- numerical integration, and many more. polar and vice-versa, in milliseconds. 
Also, the 9100A remembers the way! 
You can store your programs on 
credit-card size magnetic cards that 
instantly program the calculator for repeat trips. 

Single key strokes perform 
all log, trig and math functions... ---- Trig functions covering all quao 

ltanxl rants and any size angle in 
convert from fixed to floating decimal point... "-' degrees or radians. 
from rectangular to polar coordinates! 

All this -and more -computing capability 
is packed into one silent, 40 lb desk top package' 
A phone call to any of the 135 worldwide 
Hewlett-Packard Sales and Service offices 
will expose you to a comprehensive demonstration 
after which you'll probably want 
to go the full route! 
The one-time toll of $4900 will put you 
on the 9100A Computing Expressway 
Write for your 22-page brochure. 
Hewlett-Packard, Box 301, 
Loveland, Colorado 80537 
Europe: 54 Route des Acacias, 
Geneva. 

9100A puts answers just a touch away 

HEWLETT PACKARD 
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New UV-Visible Spectrophotometer 
with Maximum Versatility 

The SHIMADZU Multi-Convertible Double-40 Series 

The Shim dzu Double-40 Series is a unique modular spectro- 
photometric system built around a prism-grating double mono- 

  chromator which provides high resolution (better than 2A), 
low stray light (0.001% at 195 mc), and high photometric- 
accuracy (better than 0.2%T in expanded range). Other fea- 
tures: Undesired grating orders are eliminated by prism-grating 
configuration; wavelength readout is linear; the slit readout is 
in mc of spectral band width; automatic 0 and 100%T ad- 
justment ensures no-drift single beam operation. 

Interchangeable detection modules are easily manipulated 
on a rigid optical bench, offering optimum accuracy and sen- 
sitivity for studies of either turbid samples or solutions. Inter- 
changeable sample compartments and monitoring systems 
(direct meter readout, digital readout device, and recorder 
presentation) are also available. The system can be made to 
function as a single beam or double beam ratio recording 

____________________________________________________ spectrophotometer. 

Shown above is the Double 40D model. This unit includes a digital display A solid state electronic unit, common to all systems, fea- 
of absorbance or transmittance with the highest accuracy available in the 
Double-40 Series. Included in this configuration is an output drive through tures chopper-stabilized operational amplifiers. The single unit, 
which data-processing equipment, such as a tape punch or computer, can of modular construction, contains the power supplies for the 
be utilized. 

The addition of a thermostat-ed six-cell sample compartment and cell- tungsten and deuterium lamps, the high voltage power supply 
positioner control constitutes a complete enzyme analyzer system. The for the PMT, the dynode feedback system and the 0 and 100% 
operator can control automatically the period between sampling and the automatic adjustments. 
number of samples to be run sequentially. An indicator light shows 
visibly which sample is being read. For more complete information, write to Aminco. 

A FULL LINE OF MULTICONVERTIBLE SPECTROPHOTOMETERS, DOUBLE-40 SERIES 

BASIC CONVERTING MODULES 

No. MODEL PURPOSES OF USE INDICATING UNIT SAMPLE COM- 
PARTMENT UNIT DETECTOR UNIT 

I Double-405 Quantitative Analysis with SI DE-ON Readout Meter __ ______ READOUT PHOTOMULTIPLIER 
Same as Above for METER END-ON 2 Double-405B SINGLE PHOTOMULTIPLIER ______ Biological Uses ___ _____ ________________ 
Quantita1ve AnaIys wI{i BEAM SIDE-ON 

3 Double-40D Digital Readout __ DIGITAL SYSTEM PHOTOMULTIPLIER 
4 AI5ID Same as Above for READOUT - END-ON 

__ Biological Uses PHOTOMULTIPLIER 
Qualitative and Quantitative DOUBLE 

5 Double-400R Analysis with a recording RECORDER BEAM SIDE-ON 
system ___ ____ SYSTEM PHOTOMULTIPLIERS 

6 Double-4ODF Difference Spectrophotometry DOUBLE END-ON BEAM SYSTEM2 PHOTOMULTIPLIER 

1) Two different types of photomultiphiers are provided. 
2) A vibrating-mirror is employed as a beam switching device. 

The Shimadzu Double-4Q Series Spectrophotometers are distributed exclusively in the U.S. and Canada by the American 
Instrument Co., Inc. 

I AMERICAN INSTRUMENT CO., INC. 
8030 Georgia Avenue, Silver Spring, Maryland 20910 
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Sorr we just  
E+Ilac:tic.anhydride.to 

until 4.ter lunch. 

Because on the mornin of the day that we ship it to YOU.On another sub jedtentirely:Schwarzn&ev announ.ces the. 
w.eare busi  distilling it. Doub/e-distilling.it availability of Eglucose-'40J uridine diphosphate glucose. .Why? Because (if the truth were known) everybody's.with specific activity of 125-200 mc/rnmole, anenzyma. 
b&nzene solutions of pq acetic at.hydride for-rn, on purity of>.98%, and a radiochemicalp.urity of >97%. For. 

standing, radioactive, non-volatile impurities which can- details, write t4Cl UDPG on a postcard. Please include your .nd often do-jeopardize the.results of.your subsequent name, address.and zip code. 
efforts.So, to minimize .roblems, we periodically distill our On yet another sublect: We offer high qua.lity labeled 
.[W acetic anhydride and then.finally double-distill it on orotic acid (affectionately.known around here as 1,2,3,6. 

shipment day. Result: an exceptiona.I!y. pure product less.tetrahydro-2, 6-dioxo-4-pyrimidine carboxylic.acid). For. 
likely to lead your re.search astray. Purity, incidentally, is.further information, write that-.r- "Orotic.Acid"-ona. 
determined by quantitative gas/.liquid chromatography and.postcard with your name, address and zip code too.. 
alla.plicableanalytica.data are.ncluded on the detailed 
Product Analysis Report that accompanies your shipment. 

But despite this extra processing and unusual purity, the.Schw&z Blo Research ccIIZz. prices are low. To get a listing of these prices and further 
details, write PIAJAcOAc on.postcard with your name, Orangebu.rg, NewYo.rk 10962 .address a.nd zip code, please... -.Division of Becton, Dickinson and Corn pany  



AAAS SYMPOSIUM VOLUMES 
In Agriculture and Related Fields IAAI 

AGRICULTURE AND THE QUALITY OF 
OUR ENVIRONMENT 

Editor: N C Brady 
476 pages, bibliography, author and subject indexes. 1967. 
Price: $13.50. AAAS members' cash orders: $11.50, 

Agriculture and the Quality of Our Environment ad- 
dresses itself to this two-pronged problem: How does 
environmental quality affect agriculture and how does agri- 
culture affect the quality of the environment? 

This book provides a good summary and analysis of agri- 
culture's stake in the quality of our environment. It also 
identifies the part which science must play to solve environ- 
mental pollution problems. 

GROUND LEVEL CLIMATOLOGY 
Editor: Robert H. Shaw 

408 pp., 144 il/us., bibliog., index, 1967. 
Price: $12.50. AAAS members' cash orders: $10.50. 

Ground Level Climatology consists of twenty papers deal- 
ing generally with the theme of weather and agriculture 
(including forestry) and specifically with the climate closely 
surrounding plants and animals-the microclimate. Investi- 
gators in the field of ground level climatology seek to under- 
stand the complex relationships between living organisms 
and their environment: the relation of climate to the distri- 
bution and abundance of plants and animals; the effects of 
weather modification on physical processes within the micro- 
climate; and the effects of moisture, temperature, and 
energy balance on physiological functions. 

AGRICULTURAL SCIENCES FOR THE 
DEVELOPING NATIONS 

Editor: ? H. Moseman 
232 pp., 37 il/us., bibliog., index, 1964. 
Price $6.75. AAAS members' cash orders: $6.00. 

The symposium was devoted to the role of agricultural 
science and technology in the acceleration of economic 
progress in newly developing nations, The twelve chapters 
of this volume comprise an informed summary of the prob- 
lems and opportunities of technical, economic, and educa- 
tional assistance in agriculture. The book will be helpful in 
furnishing some background experience for the use of agri- 
cultural planners in the newly emerging countries. 

ERM PLASM RESOURCES 

Editor: Ralph E Hodgson 
394 pp., 59 illus., bibliog., index, 1961. 
Price: $9.75. AAAS members' cash orders: $8.50. 

The 25 papers treat the subject according to origin of 
germ plasm, developmental programs, new approaches to 
uses and perpetuation, and protection of plant and animal 
germ plasm. 

Progress in improving the usefulness of the available 
germ plasm is measured. The need for additional germ 
plasm is pointed out, and problems relating to further de- 
velopment, preservation, and utilization of germ plasm to 
advance plant and animal production are indicated. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, NW, Washington, D. C. 20005 
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., -.This Pickercomputerized l1LI1d scintillation system a lot more than mputerized 
liquid scintillation system. 

First YOU -should know its genealogy, We combined tedious and timeconsumlng task of converting raw 
Pickers most sophisticated  scintillation Gnter  data into meaningful information, much 
(the.Liqu.imat.33.a 200 sam.pie. 5.chan.nel, tempe.ra-.more work Ca. be done.The.p.*te.r doe.s oth.or th.ings. 
tu.re-co.ntrolle.d instrument w.ith a.substanfia./ corn.puter.too: e.g., it autom.ates.calib.ratio.n and quench.corre.ctian. 
Pik*, DA.C digital.stor.tern to reca. 

.ed.program computer).and makin.g j the wo.rid's easiest .librate when. 
then add.ed a.teletypewriter with tape punch and reader desirab.le. - ..... ..... ............ ..... 

T.his a.ceom.pushed tw.o things Second thing. Although the DAC computer functions First.thing.It create.d the.m&st sop.histic.ated liquid w.ith the Liquimat 33.0 as.a true online.com.pute.r, itis. 
scintillation.counting $.ystem.avallabl.9.OmP!.OtelY divorceable.from.the. 

.e to.da his. easily and. quid.sciri-. 
tern can.take you far beyond cpm and dpm analysis. It tiHation counter. Accordingly, you can marry it to your can perform co.mplex statistical analyses, calculate.other instrume.nts that n.ow just generate raw data. A.nd. 
specific.otivitios, derive.uptak.e curv.es, do analysis.of.thls DAC.corn.puter is no toy.. It is a full-fled.god.program-. 
variance, and, in general, perform the computations mable, general-purpose computer with a substantial. 

.... 
necessary for deriving really meaningful answers fr0m a.capability. As such, it can also be used by itself for 
liquid scintilla.tion &ounter. And sinc.e it takes.overthe polynomIal  computations,.statistical an.alyses, curve- 

fittIng lnterpoiation, and even asan eve.ryday calculator.. 
Now learn more about how this one system can give 

you both the most sophisticatedfiquid.scintillation sy. 
tern available today and a computer data reductio 

s center for a variety of instruments. Call your local Pick 
. Nuclear representative, or write Picker Nuclear, 1275 

Mamaroneck Avenue, White Plains, NY. 10605 and ask 
for our brochure 330B. 

.-------------------------------...-,-..-.,-, 

Lewlnagt 330 DAO computer teletypewriter . 



$PSO B Subtilis bacteriophage, photographed at 80000x in a Siemens Elmlskop electron microscope, enlarged to 1,500 OOOx 
with a Durst S 4SEM'(Courtesy of Dr A K Kleinschmidt, New York University School of Medicine, Dept of Biochemistry) 

The above Illustration was reproduced cal microscopes and IS responsible for obligation and at your convenience For 
from a 16x20" print - a 19.5x enlarged the extremely high resolution an con- his name, and other information, write: 
section of a 3?x4 EM plate- made with trast obtained, so essential to retaining Durst (USA) Inc., Photo-Technical Prod- 
a Durst S-45EM enlarger. The specular definition in electron micrograph prints. ucts Division, Garden City, N.Y. 11530 
point-light source and condenser system A qualified Durst dealer near you will Subsidiary of Ehrenreich Photo-Optical 
used in this enlarger are analogous to be glad to demonstrate the capabilities Industries, Inc. (In Canada: Braun Elec- 
Koehler illumination as applied to opti- of the Durst S-45EM enlarger, without tric of Canada Ltd., Ontario) 
'Shown at 950,OOOx Circle No. 11 on Readers' Service Card 



Worthington Biochemical Corpora- 
tion has added three new specially 
purified enzymes to its broad list of 

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

has minimum specific itctivity of 
0.30 units per milligram protein and 
a 280 mV450mt absorbancy ratio 
of approximately 6.0. Chromato- 
graphically prepared, it is not less 
than 90% homogeneous on poly- 
acrylamide gel disc electrophoresis. 
- ACETYLCHOLINESTERASE 
(ECHP) has minimum specific ac- 
tivity of 1000 units per milligram. 
It is an authentic acetylcholinester- 

)( OP ECFIP IFUL' as e from Electrophorous eilectricus 
- purified by chromatography as well 

Worthington adds three as by gel filtration. 
- RIBONUCLEASE Ti (RTi) has 

new high-purity specific activity of approximately 
3 x 1O units per milligram, twice 

research enzymes that of other commercial products. 
to its list of 187 It is homogeneous and has its pur- 

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

Wow hlgton Biochendoal Corporation 
flept A 
Pieehold, New Jersey 077Z$ 

Please send the following bulletins: 

EU XOP C ECHP JRT1 

U Catalog of Worthington 
nsyntes for Research 

Ntusxe 

TitIta 

loxatatuteon 

Address 

City 

5tte 
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Ca rbohyd rate 
chromatography... 
now automatic! 

'7Ff i' 

I  I 

Glucose :1K: V I 
.v...:....i.K7r{.K --- I 

Xylose.---I 'LIK.2 L 
Galaciose 

. 

*1 
- fructose - - IIfl 

jMannos. ... 

UK-I- 

Ribose 

Lactose 

-I I - - - Rhamnose 
I IVlaltose 

L :1.U] I 

euoM;0se 

T Trehalose 

Hydroxyniethyl I 

II Furfural I II I 

The 15-Sugar chromatogram reproduced This new system is uniquely sensitive (to  

about one-sixth size above was produced on 1 microgram of ribose for example) 
the new, automated Technico Sugar Chro- If the ability to quickly separate and 
matography System in 71/2 hours. Notice that quantitate a mixture of carbohydrates 
furfural,hydroxymethylfurfural,pentoses,hex- would help your work, please write for our    - 

oses, and disaccharides are well resolved. 6-page booklet and a typical chromatogram  

TECH NICON CORPORATION * Ardsley, New York 10502 
- Circle No. 40 on Readers' Service Card Circle No. 28 on Readers' Service Card 725 



It's available now, off the shelf for immediate delivery-the 
DiDAC 4000. Our new C44 100 MHz analog-to-digital converter 
makes it the fastest high-resolution analyzer on the market today. 
But conversion speed is just one feature. The DIDAC also offers: 
* 5 microsecond memory cycle time 
* 4000 channels, 10-1 count capacity 
U Built-in integration, differentiation, normalization 
and selective read-out 
* Plug-in modules for time-of-flight spectroscopy, pulsed 
neutron counting, signal averaging and correlation computing 
ADC specifications 
* 100 MHz digitizing rate U 8000 channel resolution 
* Differential linearity: 0.75% U integral linearity: 0.075% 
* Rise time: 0.2 microseconds to 8 microseconds 
* Coupling: DOorAC 
For complete details, write 
intertechnique Instruments Inc. 
Randolph Industrial Park here today - 
Dover, New Jersey 07801 

TEL (201) 361-5550 * (212) 267-1698 
yours tomorrow HNTERTECHNiQUE 

OIAfl INSTRUMENTS INC. 
Aftiliates in France, Germany, Ivy LYIUZ vvv 
United Kingdom and Sweden. 

Cltannel ADC Representatives throughout the world. 
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1946. Kenji Kazato* 
harvests our first electron microscope 

from the beaches of Chiba. 
It all started with seaweed. From which r' :./:TE9i.77.. Introducing the JEM-200 
Kenji Kazato made synthetic soy Our high performance com- 
sayce. To raise enough yen to build pact. With an accelerating - 

an electron microscope. voltage of 200K V. And 70% 
And so began the most complete line higher transmissive power. QI 

of electrbn optics around. The Jeolco Of course the extra power 
line, costs a little more. But then a 

1968. People still think all we make you do a little less. 
is an electron microscope. People . J EM200 
that is, who think of us at all. Introducing the JSM-2 

Maybe we better introduce ourselves - A totally new concept in 
in force. 

iil. Youseesolid 
- .  specimens in depth. 

- Asyou'reusedto 
Introducing the JEM 50 lii seeing them. 

Our everyday electron micro As no transmis- 
scope. At an everyday price I'IIeIeIIJIIlIiii  - s ion scope can 

It has 20 times higher . J5M-2 show them to you. 
resolution than an optical And Jeolco makes them especially 

JEM50 microscope, but it's just as easy to see. (We hope you also notice 
easy to use. our unique design.) 

And sinc - it works on ordinary house 
current, you can use it almost anywhere 

Introducing the JXA-5 

Introducing the JEM-lOQO ----. "----- Our expert X-Ray 
Our super-sensitive, super-expensive scope. -;y7---  analyzer and micro 

With an ultra-high transmissive - probe. 
of 1 million volts. And an ultra- ent  The only probe  - 

g built that can ' ? 
way of handling the most delicate of . . . , . detect beryllium 
specimens. (at. no. 4). 

Introducing the JEM-IQOB 
With so many versatile features, we -. Now that you ye met some of us on paper, 
don't know what to point out first. " . ed like you to meet all of us in person. 

There's its outstanding resolution to - . Just give us a call. Collect. 617-396-6021. 
2 angstroms. Its high image contrast. . - So we know when to give you a 
Its full automation. demonstration. And maybe even tell you 

Andalong list of convenience . another story about Kenji Kazato. 
features you really have to see to appreciate. JEM1000 Our Jeolco president. 

The JEM-lOOB is a biologist's dream. 
But if you happen to be an industrialist, 

there's theJEM-IGOU With most of the features 
of our bOB. Except for the price. . ELECTRON OPTICS DIVISION 

477 Riverside Ave., Medford, Mass. 02155 
Introducing the JEM-120 Circle No. 39 on Readers' Service Card 

A routine replacement , - 

for any 100KV 
(except ours). -- - 

- For slightly more 
money, you get ;<$ijj 

-: 20% more 
penetration. 

0 

JEM-120 

. ---'. 
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Insert samples. Set control unit. Select 1 or 2 wavelengths. Read results. 
The Zeiss Automatic Sample Offers automatic "in-the- You can match the six cells The recorder, with clearly 

changer accommodates six cells beam" dwell time from 2 to 60 electronically to ?0002A at two coded and numbered chart, is auto- 
- . . any of which may be used as seconds, and cycle time from 1 to wavelengths, or offset any up matically operated on command. 
reference. cells are supplied with 15 minutes. An automatic slit ad- to 0.4A in case of overlapping - This eliminates the confusion of 
pathlengths from 0.1 to 50mm, justment repeats the setting of curves. A long (180cm) parallax- meandering lines, and the incon- 
and volumes from 12A' to iSmI. each blank with an accuracy of free projected scale gives you un- venience of miles of waste re- 
Only Zeiss Automatic changers ?0002A after each cycle. This matched reading accuracy and corder paper. Only Zeiss offers 
have a six-cell capacity. unit automatically controls move- permits precise repeatability, this important feature. 

ment of sample holder. 

Now. automated What features could you want in a 
meter? Unequalled accuracy? Solid stability? Th 
convenience of automation? The Zeiss PMQ II 
with Automatic Sample Changer has them all. 

spectrophotometry, It's the ideal instrument for work in enzyme 
kinetics and other time-rate studies, for analysis 

?O.002A accuracy! of absorption spectra. With auxiliary equipment, 
of chromatographic columns, and for recording 

perform melting point analyses, and fol- 
low denaturation processes. 

Consider these outstanding features Built-in 
micro-optics allow you to get full sensitivity from 
the monochromater, even with microcells. 100- 
point accuracy is ?0.01%. Scale expansion is 1.0, 
0.5, and O.2A. If you already own a Zeiss PMQ II, 
you can easily add an Automatic Sample Changer. 
The precision optical bench makes prealignment 
a simple job. 

Write or phone for information on the PMQ II 
with Automatic Sample Changer. Carl Zeiss, Inc., 
444 Fifth Ave., New York, N.Y. 10018. In Canada: 
14 Overlea Blvd., Toronto 17, Ontario. Complete 

service facilities available. 

-'- 
THE GREAT NAME IN OPTICS 

A LANTA, BOsTON, cHIcAGO, OLMBS, DENvER, DURHAM, HOUSTON. LOS ANGELES, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, o.c5 
Circle No. 14 on Readers' Servic Card 
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BIOLOGICAL SCIENCES NOTES AND COMMENTS ON VERTEBRATE PALEONTOLOGY Alfred Sher- 
PERSPECTiVES IN ECOLOGICAL THEORY Ramon Margalef. First volume in wood Romer. A supplement to the well-known third edition of Romers cbs- 
The Chicago Series in Biology, this work uses cybernetics and Systems sic textbook, Vertebrate Paleontology, this book will be essential to ste- 
Theory to arrive at new theories in the relations between the structure and dent, teacher, and researcher alike. $6.95 IParser $3,851 
functions of ecological systems and to make predictions concerning their 
behavior. $4.50 STATISTICAL ADVANCES 

SEQUENTIAL IDENTIFICATION AND RANKING PROCEDURES: With Spe- 

AN INTRODUCTION TO TREE-RiNG DATING Marvin A. Stokes and Terah cial References to Koopman-Darmois Populations Robert F. Bechhofer, 
L. Smiley. This lucid discussion, through photographs and many examples, Jack Kiefer, and Milton Sabel, For all interested in the theory of sequen- 
tells what the dendrochronologist does and how his findings relate to tial analysis and the researcher and practitioner of statistics in industry, 
studies in botany, forestry, hydrology, and water-shed management. Illus- medicine, agriculture, and other areas this book on the advances of the 
trated - $5.85 past twenty years will be indispensable. $1750 

THE CENTRAL NERVOUS SYSTEM AND FISH BEHAVIOR David fagle, Edi- BEHAVIORAL SCIENCE 
tor. New data on the relationship of the central nervous system of man to MIDDLE AGE AND AGING: A Reader in Social Psychology Bernice L. Nec- 
the behavior of the teleost fish, which is of renewed interest to zoologists, garten. Stress is on the importance of age-status, age-sex roles, psycho- 
psychalogists, neurophysiologists, and anatomists as an experimental logical changes in the life-cycle, social-psychologicai theories, health, 
organism. sis.oo family roles, work, retirement, and leisure, and other aspects of the social 

environment. $15.00 IPaper $7501 

TERATOLOGY OF THE CENTRAL NERVOUS SYSTEM: Induced and Spon- PSYCHOSOMATIC SPECIFICITY. VOLUME I: Experimental Study and 
taneous Malformations of Laboratory, Agricultural, and Domestic Main- Results Edited by Franz Alexander, Thomas M. French, and George Pal- 
mais Harold Kalter. Of immeasurable interest to teratologists, pharmacol- lock. The relationship between the psyche and bronchial asthma, rheuma- 
ogists, physiologists, anatomists, embryologists, and experimental patholo- told arthritis, ulcerative colitis, essential hypertension, neurodermatitis, 
gists, this is the first book of its kind in English. $17.50 thyrotoxicosis, and duodenal peptic ulcer. $7.50 

EVOLUTION AND THE GENETICS OF POPULATIONS. VOLUME I: Genetic MASS BEHAVIOR IN BATTLE AND CAPTIVITY: The Communist Soldier in 
and Biometric Foundations Sewall Wright. First of a three-volume treatise, the Korean War Edited by William C. Bradhury, Samuel M. Meyers, and 
this work presents the ideas before and after the rediscovery of the Men- Albert 0. Biderman. Foreword by Morris Janowitz. A research team probes 
delian mechanism in 1900 on inheritance, reproductive cycles, genes, and why some of the Chinese Communists who fought most ardently were so 
statistical methods. $15.00 quick to reiect their ideology once taken prisoner $11.00 

BONE: Fundamentals of the Physiology of Skeletal Tissue Franklin C. 
McLean and Marshall R. Urist. The third edition of thIs classic text-much THE OLDBOURNE HISTORY OF SCIENCE SERIES: 
expanded and extensively revised. $8.50 THE ENGLISH PARACELSIANS 

by A. 0. Debus. $6.50 
CELLULAR BIOLOGY OF VERTEBRATE REGENERATION AND REPAIR An- - A HISTORY OF THE THEORIES OF RAIN AND OTHER 
thony J. Schmidt. investigates the cytoarchitecture and molecular ecology FORMS OF PRECIPITATION 
of highly organized, restorative regeneration of amphibian appendages by W. F. Knowles Middleton. $6.50 
and compares this process with tissue responses in other vertebrates. lies. 

$1750 THE ORIGINS OF CHEMISTRY 
by Robert P. Multhauf. $9.50 

For complete catalog write to: 

 THE UNIVERSITY OF 
CHICAGO PRESS 5750 Ellis Avenue, Chicago, Illinois 60637 
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Precision VacuumPumps-.; - 

are causing a quiet revolution! - 

Not too many people appreciate the irritating You can select -the urnpthat' performance 
clatter and ra -  commonly associated.etched to y .orob-7 two-stage models, il ca- 
.with vacuum- pumps. That5s.one of the big $o.pacities ranging from 25 to 1500.iters/rninute, at -.- 

why Precision pt nps enjoy such.wide accept- r- ran?in, from $150 to$ 1600. They're quieter, 
.ance today, jut a.little  than a year since.nre compact,.more efficient, yet less expensive 
.their introduction.Virtually.. .Vibra-. 
.tionless, -they offe-r an advantage that is welcome than.Yhin. - on the m.rket today-easy to- - 

.in yenvironment. .. - ...se e..too -. right.. on.the spot, 
., And- they-- do -a.better pumping job! Compare.W,rte for 8ulletim.6 .5 Q. a .24 -page.. catalog of... -. 

.published.nd -you'll find  complete pump data, or ask your favorite labora- . - - .performan ... ce curves 
Pre '.n pumps are more effici   apaI.y supply a alesrnan. He n tall y&ali the other. 
working pressures- up to a remarkable 79% at.0$OI'1S tot spifyinga Preion VPThi Pump.. 
one micron, 3uaranteed ultimate vacuum runs to..Pre&&ion Slehtfic Corn pany, 3737 -W O6itid - - - - 

0,1 micron- of mercury- I x 10 Torr, , -Street. , Chicago,- litinois 6047,   -  - , 

- - - - , - - - , , 
PfECISl0N . - 

I 
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By adding a 5-cell automatic sample changer, a double monochromator guarantees light purity. Per- 
recorder interface, and a quarter percent recorder, mits measurements at high absorbance, reduces errors, 
we've turned the GARY 16 manual spectrophotometer and minimizes sample preparation. 
into the new GARY 16K kinetics spectrophotometer. All the basic advantages-high accuracy, light 

It couldn't happen to a better instrument. Because purity, stability- are preserved by the recorder in- 
the GARY iG offers photometric accuracy of 0.00024 terface to make the new GARY 16K the outstanding 
abs near zero, 0.001 near one-highest of any spectro- instrument for kinetics studies. 
photometer made. For a catalog and price list on the GARY 16K and 

What's more, the 16 has a unique double-beam, the GARY iG (which is ideal for general spectropho- 
double monochromator optical system. The double- tometric tasks), write Cary Instruments, 2724 South 
beam photometer gives extremely high zero stability Peck Road, Monrovia, California 91016. Ask for Data 
(drift is less than o.oooi6 abs/hr in the visible range) File E803-118.  - 

and continuous, automatic blank compensation. The  16  
instruments-a varian subsidiary 

We thought you should 

know that now 

you can do kinetics with the 
most accurate manual 

spectrophotometer ever built. 

-  
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FOR MICROSCOPE PHOTOGRAPHY 4" x 5" film or 34" x 414" or 4" x 5" "Polaroid 

Whatever your preferences or particular require- camera. This flexibility proyides for quickly shifting 
ments in photomicrographic equipment they can, from one camera to another to meet the varying 
in all probability, be satisfactorily met from the need. in the laboratory. 
broad line of Bausch & Lomb specialized apparatus. In addition, Bausch & Lomb supplies full lines of 
Through continuous testing, refining and develop- Micro Tessar lenses, condensers, specialized illu- 

- tors, filter ment, the various models present the features that mina 5 and other specialized equipment. 
modern users need. All are described in our catalog 42-21. Write for it 

The newest is an adapter/camera assembly for and our free demonstration offer. Bausch & Lomb, 
our Dynazoom? and StereoZoom5 microscopes and Scientific Instrument Division, 64211 Bausch St., 
bench metallograph that permits use of a 35mm or Rochester, NeW York 14602. 
*Reg Polaroid Corp. 

C 
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The pushbutton CC Integrator for optimum accuracy 
Our GC Integrator has four pushbuttons that you won't 
find on any other electronic digital integrator. They make it 
easy to optimize integrator accuracy for different 
sample types, even for individual peaks. Because the 
pushbuttons let you change, instantly and simultaneously, 
all the adjustments that control integrator operation. 

In the control laboratory, this unique capability gives 
the chief chemist the opportunity to optimize integrator 
operation for each type of sample, while reducing the 
operating procedure to simple pushbutton instructions 
for technicians. 

In the research laboratory, the pushbuttons allow the I J5# 44 *t 
experienced chromatographer to choose precisely the 
correct program for different sections of a chromatogram, 
switching back and forth at will in order to optimize 
the integration of every section. HEWLETT PACKARD 

Get a full description of the 3370A Electronic Digital 
Integrator by calling the nearest Fl-P sales office -. - 

or write for Bulletin 3370A. Prices start at $4500 including A N A LYTI CA L I N STR U M F NTS 
built-in printer. 

Hewlett-Packard, Route 41, Avondale, Pennsylvania 
19311. In Europe; 54 Route des Acacias, Geneva. 430575 
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ADVANCE REGISTRATION FORM 

Mail to: American Association for the Advancement of Science, Dept R, 1515 Massachusetts Ave., NW, 
Washington, D.C. 20005 

(Advance Registration accepted only until 29 November) 

El Enclosed is $10 Registration Fee (Program and Convention Badge) 

El Enclosed is $15 Registration Fee (including spouse) (Program and Convention Badges) 

El Enclosed is $5 Student Registration Fee (16 years and older) (Program and Convention Badge) 

El Enclosed is $5 for the Program only (To be mailed 1 December) 

El Enclosed is $-for tours 

PLEASE PRINT OR TYPE 
AAAS Yes No Member El El 

NAME: 
(Last) (First) (Middle Initial) 

MULTIPLE REGISTRATION: ____________________________________________________ 
(List student's full name. Attach list if space is insufficient.) 

MAILING ADDRESS: _______________________________________________________ 

(For receipt of Program) (Street) (City/State) (Zip Code) 

INSTITUTION OR 
COMPANY AFFILIATION: ___________________________________________________ 

(City) (State) (Zip Code) 

FIELD OF INTEREST: _________________________________________________________ 

CONVENTION ADDRESS: _____________________________________________________ 

APPLICATION FOR HOTEL RESERVATIONS 

Please print or type and mail to: AAAS Housing, Dallas Convention Bureau, 1507 Pacific Avenue, Dallas, Texas 75201 

(Reservations received after 1 3 December cannot be assured.) 

CHOICE OF HOTEL: First Second Third_________________ 

ROOM: LI Single j Double j Twin j Suite Preferred rate $ 

Number in party sharing this room will be (list name and address of each person, including your own): 

Be sure to list definite ar- 
ARRIVAL: Date______________________ , AM, _____PM rival and departure date 

and time. Hotel reserva- 
tions wif 1 be held only 

DEPARTURE: Date , AM, PM until 6 PM unless other- 
wise specified. 

NAME: 
(Individual requesting reservation) 

ADDRESS:____________________________________ 

(Street) (City and State) (Zip Code) 

15 NOVEMBER i968 735 



Tours at the AAAS Annual Meeting 
The AAAS is pleased to offer tours to institutions of particular scientific interest for registrants at the Association's 

annual meeting. Personally conducted tours arranged by officials of each institution will afford the visitor a unique 
opportunity to see special exhibits, displays, behind-the-sce nes operations, and scientific activities of various kinds 
which are not usually seen by the general public. Attendance at each site is necessarily limited in order to give the 
visitor full opportunity to see and hear about work in progress. At some locations refreshments will be served by the 
host institution. Details on the special attractions at each site will be publishe in later issues of Science. 

Chartered buses will provide round-trip transportation from the Statler-Hilton Hotel. Afternoon tours will return 
to the Statler-Hilton Hotel no later than 6 p.m. Ticket sales are limited to registrants. A fee of $2.00 per person is 
charged for each tour to cover transportation costs. Your ticket is your receipt and is required for transportation and 
admission. Tickets will be mailed with the Program and convention badge. Advance registration for tours will not 
be accepted after 29 November. Tickets for spaces unsold by 29 November will be on sale at the AAAS Tours 
desk in the registration area at the Statler-Hilton Hotel, starting 26 December. 

Please use the form to register for tours. Indicate the number of tickets you wish to order for each tour and en- 
close payment of $2.00 for each ticket ordered. 

Since attendance at each site is limited, early registration is recommended. Refund requests on tour tickets cannot 
he accepted after 18 December. 

AAAS Tour Registration 
Number Price of tickets is $2.00 each 
of ticke 

----- Texas Instruments, lnc., 27 December, 9:00 am-noon 

--Ling-Temco-Vought, Inc., 27 December, 2:00-5:00 p.m. 

Callier Hearing and Speech Center, 28 December, 10:00 a.m.--noon 
--Amon Carter Museum, Fort Worth, 28 December, 1:00-5:00 p.m. 

-.Dallas Museum of Fine Arts, 29 December, 1:00-4:00 p.m. 
Ling-Temco-Vought, Inc., 30 December, 9:00 a.m.-noon 

-.Texas Instruments, Inc., 30 December, 2: 00-S :00 p.m. 
Southwest Center for Advanced Studies, 30 December, 2:00-5:00 p.m. 

Total number of tickets --- Total amount remitted for tours $- 
Please indicate on reverse side total amount remitted for tours. 

The American Association for the Advancement of Science will hold its 1968 Annual Meeting in Dallas, Texas, 
26-31 December. The Adolphus (1321 Commerce), Baker (1400 Commerce), Sheraton-Dallas (Southland 
Center), and Statler-Hilton (1914 Commerce) hotels will be used for housing. All the hotels will have Registra- 
tion Centers. 

HOTEL RATES (Per Day) 

HOTEL SINGLE DOUBLE TWIN SUITES-r PARKING 

Adolphus $10-14 $14-17 $15-18 $35-up Free 

Baker 11-17 14-20 16.50-20 32-75 Free 

Sheraton-Dallas 1.3 18 18 42-61. $1.50 

Statler-Hilton 13 18 18 36.50-76 Free 

*All rooms are subject to a 3 /o city transient room tax. t Rates for sui-t-'s, parlor and one- to three-bedroom. There 

is a charge of $4.00 for cots. 
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Our new analog/hybrid computer 
is II,46lyears old. 

Which is one way of saying that the economical new EAI many benefits in reliability and economy. 
380 10-volt analog/hybrid computer has been designed out Highlights of important features: Expand economically 
of the experience of some 2000 EAI computers operational from 10 amplifiers to 50 with plug-in ease. Amplifiers operate 
anywhere from 10 years to last week. at full scale over entire 100-KHz bandwidth. Built-in 3?-digit 

With its expandable logic, this versatile, flexible machine DVM with decimal. Program panel designed to take advantage.. 
provides for the first time, in a low-cost portable format, the of time-saving, error-reducing multi-pin bottle plugs. Basic 
capability to study the dynamics of physical systems too system includes electronic mode control, two-mode timer, 
complex for simplified analytical models. And unlike other over-range hold/store capabilities. Easy-to-use sophisticated 
methods, it allows direct interaction between investigator MDFGs. Multi-channel and X-Y recorders and rep-op scope 
and the system. for readout. 

The 380, both in component interchangeability and in slav- Whether you're thinking about a new computer or about 
ing in multi-console operation is compatible with the thor- upgrading your lab, find out first about the new 380. Better 
oughly-proven EAI family of 10-V computers. That means still, ask for a demonstration-on your own desk top! 

EAI ? Electronic Associates, Inc., West Long Branch, New Jersey 
Circle No. 20 on Readers' Service Card 
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Close up of a Brush medical recorder shows trace clarity, sharpness and high resolution that contribute to superb accuracy of Brush instruments, 

Brush medical recorders 

deliver more physiology and less fooling 

than any other make you can buy 

We take the fooling out of recording both kinds: the decep 
tive traces which result from intermingling physiology with 
artifact and the need to fool with calibration controls. Unlike 
ordinary medical recorders, the calibration of Brush recorders 
remains constant regardless of baseline position, attenuator 
setting, or gain Test after test, year after year. 

More physiology and less artifact That's what Brush 
delivers 

In addition, Brush medical recorders maintain specified 
system accuracy from one edge of the chart to the other and at 
all points in between 

You can believe the high degree of resolution and system 
accuracy only when you see some physiological wave forms 
actually recorded on a Brush instrument Write for your set 
of samples CLEVITE BRUSH 

Circle No 6 on Readers Service Card 

There are Brush medical recorders with 
1 2 3 4 5, 6, 7, and 8 channels for physi- 
ological data acquisition Illustrated are 
the Mark 200 lowboy and the Mark 260. N"55s - 

The Mark 200 lowboy (right) is an eight- 
channel system that combines solid state I-" 

electronics with modular construction to 
economically meet your specific require- "'"S / 

ments Choice of channel widths and bio- 
medical front ends. Range of chart speeds 
o os to 200 mm/sec. Patented pressure- 
fluid writing system. 

The Mark 260 (left) is a high performance 
portable recorder at half the big system 
price Six analog channels and four event s 
channels Features the Brush patented '? -/4 
pressure fluid system Frequency re- 
sponse 70 Hz at 0.5 full scale, 40 Hz at 
full scale 



Six important reasons 

why Brush medical recorders 

are best for physiological 

data acquisition The Mark 240 is a smaller version of the Mark 
200 series and therefore displays biophysical data the fidelity required for exacting research, 
choose from two 80 mm channels, four 40mm, 
or a 3 channel combination 

1. Self-calibrating 4. Choice of Front Ends ing flight Telemetered data comes to 
Brush medical recorders are factory Brush's variety of bio-medical front Houston from stations around the 
calibrated with instrument standards ends can link nearly all physiological world. 
one step removed from The National signal sources to any display device \ 

Bureau of Standards. Unlike ordinary All have broadband frequency re- 

recorders, they stay that way, test after sponse (to 10 kHz) a property wh ch s-s1 test, year after year, regardless of 
baseline position, attenuation, or gain 
setting. 

2. More Physiology S S'? 
We take the fooling out of recording - 

- .. both kinds: the deceptive traces  "5-i 
which result from intermingling phys- on- 

iology with artifact, and the need to  - S5  
fool with calibration controls. - - " - - - - 6. Quality Built 

not only preserves wave-form fideli , Ever since Brush introduced the di- 
3. Wide Application but, combined with high power out- rect-writing electrocardiograph in 
Brush data acquisition systems will put, provides ample capability to drive 1937 (its crystal penmotor was the 
accommodate a wide variety of phys- tape recorders, oscilloscopes, digital first major improvement on Eintho- 
iological parameters, including: counters, computers, and oscillographs. vents string galvanometer), Brush re- 

Ballistocardiogram, Blood Pressure, Or any combination at the same time. corders have been the quality standard 
Cardiac Output, Cerebral Potentials, of the industry. 
Electrocardiogram, Electroencephalogram, 5. High Performance From component production to sys- 
-Electrogastrograsn, Electromyogram, Physiological monitoring station at te m testing, modern Brush medical 
Electroretinogram, Flow Rate, Gas 
Concentration, Gas Diffusion, Heart Rate, NASA's Manned Space Center, Hous- recorders are built to aerospace stand- 
Muscle contractions, Nystagmogram, ton, incorporates three 8-channel ards. No wonder Brush analog record- 
Partial Gas Pressures, Phonacardiogram, Brush Mark-200 recorders - one for ers are always used whenever the data 
Plethysmogram, Pulmonary Capacity, each Apollo astronaut - for continu is important. 
Pulse- Waves, Respiration Rate, 
Smooth-muscle Potential, Temperature, ous display of ECG, respiration, blood c LEVITE mu  EU II 
Vectorcardiogram. pressure, and body temperature dur-  fl 19 0 II 

clevite corporation' Brush Instruments Div., 37th and Perkins, cleveland, Ohio 44114 

I Gentlemen: 1 
I Hease send me, without obligation, a set of your sample physiological oscillograms. I PLEASE SEND THIS 
I I 
1 Name_________________________ I COUPON FOR A SET 
I I 
I Title____________________________ I OF SAMPLE 

I PHYSIOLOGICAL 
I __________________________ I 
I Affiliation -------- I OSCILLOGRAMS 

Address___________________________________________ I recordings.) 
I (actual 

I I 
I ity State ______________________Zip Circle No. 7 on Readers' Service Cord 



CENTRIFUGES & LABORATORY INSTRUMENTS 

RC2-8 AUTOMATIC SUPERSPEED ItEFRIGER- S5-1 SUPERSPEED ANGLE CENTRIFUGE 55-3 AUTOMATIC SUPERSPEED CENTRIFUGE 
ATED CENTRIFUGE - 20,000 RPM - 49,500 x G 16,000 RPM - 31,000 x G. The original concept -17,000 RPM -34,800 x G with standard 8 x 50 
with 24 x 15 ml SM-24 Rotor - 48,200 x G with in Superspeed Angle centrifuges. The SS-1 was ml SS-34 Rotor. Easily the most advanced table- 
standard 8 x 50 ml SS-34 Rotor - capacity to the first "work horse" of the busy laboratory. top centrifuge available today. Designed for the 
3,000 ml with GS-3 Rotor. Eight Angle and Hor- Performance and reliability are built-in features. busy laboratory. Six Rotors - more under de- 
izontal Rotors. Automatic with all Rotors. velopment. 

N -4 MANUAL U '85 0 N-flVU -- - "MALL & M DIUM eN RIFU -versatile, N N NA ii 0 - UTO Al N 
17,000 RPM - 34800 x G with standard 8 x 50 ml inexpensive instruments offering a motor base 10 AT P 1 THiFUG 5 000 RPM 
SS-34 Rotor. The modern manuaily-controlled that accepts two 35 angle rotors. up to 3,440 6,975 x G with HG 4 General Purpose and Blood 
centrifuge, complete control panel snaps out x G. For routine laboratory centrifuging. Bag Swinging Bucket Rotor Twelve Rotors 
for remote control. Six Rotors - more under Huge Tube/Adapter versatility 60 seconds max- - 

development. imum to top speed 

.4--S 

5--A " 

-1 RAL ABORATORY -Till UG --I L /ASI-llO i3N5TIVU E-twofixed " OFIYF -- V ' ULYf A-Mi ROTOM 
- Up to 6,000 RPM -4,950 x G - This gen- speeds-3600 RPM and 1,200 RPM-for MT-1-1/4Oto'/se.The ideal ultra-microtomefor 
eral laboratory centrifuge incorporates features Coombs Tests and other blood work. The cw-i routine research and teaching. Reliable, simple 
not found in competitive instruments. The GLC- has standardized the coombs Tests procedures to operate. MT-2 - 100 A to 4 e. The most ad- 
1 accepts standard SORVALL Angle Rotors, and provides hitherto unobtainable reproduci- vanced ultra-microtome available anywhere. In- 
plus the new HL-4 Horizontal Rotor for different bility. corporates all the tried principles of the MT-i, 
carriers to take various size tube inserts. Re- and converts them to automatic operation. Addi- 
movable rotor guard chamber is unique clean- tional features make the MT-2 'an extension of 
ing feature. The GLc-1 is a completely advanced the operator's will.,' 
concept in table top centrifuges 

- on 55/ 

SORVALL RIBI CELL RACTIONATORS - RF-1 OMNI-MIXER HOMOGENIZER - For the rapid, SMITH & FARQUHAR Tc-2 TISSUE SECTIONER 
Refrigerated and RM - for the controlled dis- high-speed, safe homogenizing of many organic -5 to 230 g - for specimen preparation in 
ruption of bacteria fungi and tissue cells. High and inorganic materials. Direct overhead drive. immuno-chemistry, pathology, cytochemistry, 
yield of useable material. Stainless Steel, plastic, and glass mixing chain- and histology, cuts fixed and non-fixed tissue. 

bers. chambers may be lowered into tempera- Prevents disruption of fine structure and loss of 
ture regulating bath, capacities from 0.5 ml to enzymatic activity caused by a freeze/thaw cycle. 
2 quarts. 

"5ZENT-GYORGYI & SLUM" KSB TUBE-TYPE 
CONTINUOUS FLOW SYSTEMS - Available for PRODUCT GUIDE - 8-page descriptive bulletin WRITE FOR BULLETIN SC-i IC 
SS-1, SS-3, SS-4, & RC2-B. Separates in 8. 4 or giving brief details of all SORVALL products and 
2 Tubes speedily and conveniently. Standard 8 x several accessories. Includes centrifuge rotor 
50 ml SS-34 Rotor adapts. Forces to top g's of information, comprehensive Price List and Or- 
centrifuge used. dering Specifications included. IVAN 

NORWALK - CONNECTICUT - 06856 
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The new Model HS-8: 
The most 

electron microscope 

for your money. 

If you need a high-performance touch of a button. you would expect only in high- 
instrument, the new Hitachi Per- It's the only instrument in its priced electron microscopes. 
kin-Elmer Model HS-8 is for you. class that has a double conden-' Write to: Perkin-Elmer Corpora- 
Its guaranteed resolution is 8 ser lens. The double condenser tion, Ultek Division, San Antonio 
Angstroms, and it costs under andobjective-intermediate lens- Road, Mountain View, Calif. 
$30,000. es are unitized and pre-aligned. 94303. 

- --.55. .. - The HS-8 gives you 
on-" --Ai 20 precalibrated steps 

of magnification with 
 direct console readout PERKIN-EL!VlEIq 

-iQOOX to 100,OOOX di- 
rect... over 1,000,000 
photographically. A 
special, small, fine- 

S -- grain screen makes fo- 
cusing easy. 

The HS-8 has a new 
pushbutton vacuum 

- 4 system that practically 
eliminates specimen 

S  , contamination. It uses 
a new non-backstream- 

Evaporated geld specimen shows a point to point ing pump oil and a new 
resolution of 6 to 8 A Magnification is 2,500,OOOX. built in anti-contamina- 

Here'saninstrumentthat'sso tion device that traps contami- 
easy to align, so easy to use, so nation before it reaches the 
compact and reliable, that it far specimen. 
surpasses all other instruments The camera system is also 
in its price class. It offers high pushbutton. Correct exposure is 
resolution and automatic automatic. You get a pre-pump s-. 

ope ration. chamber that can keep 54 photo 
plates under vacuum, ready for 

Features you've been wishing for use. 
The Hitachi Perkin-Elmer We'd like you to know more - 

HS-8 is the only instrument in its about this fine new microscope. 
price range that gives you two In its price range, you won't find 
accelerating voltages-25 KV an instrument with more con- 
for high contrast and 50 KV for sistent high performance or 
general purpose use-at the more of the outstanding features 

This instrument is instantly available to you under Perkin Elmer s low cost lease plan. 
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Noisy Signal? I*IEhIE 

S - - - - . - - - - S - - 
-S s - -- - S - - - - - 

Extract it with a PAR 
Waveform Eductor 
Tlw PAR, Waveform Eductoir' is a sig 
nI averager used to extract r petitive 

signals froni noise. Foi complete in m m ..... rnahon or to arrange a demonstra 

hon ofthis rnstrinnent,wluch is priced 
t rnIy $4 Z00 write Princeton Applied 

rch Corporation -P40 Box 565, 
4<Tha1V*t11/-S New Jer ey O854O or cal- 
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inations while under the influence of tended by a dwindling few, was the 
stimulatory and depressant drugs? true inventor of printing with movable 
Should we take urine samples or blood type): Memoriae sacrum typographia, 
samples from those achieving the high- ars artium omnium conservatrix 
est scores? Should we take urine samples which has since been modified to the 
from all the students and select several more familiar and more euphonius 

- .S for evaluation? And then, how much "Printing: the art preservative of all 
of the drug is too much? What are the the arts." 
proper educational standards? How can While Wolfie rightly emphasizes the 
we compare drugged and nondrugged question of information content of any 
students? "Rosetta Stone" we may leave for 

And this also-how can we turn out scholars of future civilizations, he also 
professionally trained doctors, lawyers, raises the interesting point of the me- 
engineers, and architects whose learn- diuin of language communication be- 
ing periods were framed by a border tween "lost" civilizations. Future schol- 
of tranquilizers and whose test periods ars digging into the remains of our 
were flown through on stimulants? Can world in search of some meaningful 
a doctor who spent his clinical years communication symbols will undoubt- 
on tranquilizers maintain the standards edly have to do their research without 
established by those free from these the help of contemporary linguistics' 

 drugs? sophisticated equipment for recording 
We need standards for this problem. and analyzing oral language. They will 

They are not being developed. The stu- have to rely-as today's paleographers 
- .SsSsSs - dent counselors steadily tranquilize must-on remnants of our visible lan- 

nervous sophomores-without controls guage. 
and without study of the effect of these Visible language may be an unfamil- 
drugs on the individual during the time iar distinction. Linguists were early to 
of his schooling and later in his career. stake out oral language as being the 

GILBERT E. CORRIGAN only meaningful province for language 
Department of Pathology, University of research. Indeed, it would be improper 
Texas Medical Branch, Galveston to speak of visible language, since all 

but a few linguists consider any written 
or printed medium of communication 
as only a system of visual signs with 

A Pretty Kettle of Fish which language is symbolized. 
The study of visible language is 

With reference to the cover (13 fragmented, an academic orphan, and 
 ** ** Sept.), all I can say is Holy Mackerel! only in the first stages of international 

V FRANCIS V. HOWELL organization. Omnipresent as letter 
S I AL K Ur INL La Jolla, California 92037 we are conducting relatively little re- 

Post Office Box 1965, forms and related symbols are today, 

A 0 VAN TAO ES erel from New England to the Pacific search on them; much basic informa- 
Fish may have many local tion and theory is yet to be determined. 

YOU'LL SPECIFY NALGENE? names but to transplant Boston mack- What, for example, constitutes the 
"g-ness" of the scores of differently 

SPECIMEN DISHES -S Ocean and name them Pacific salmon shaped letter g's you see as you page 

INTPX*  - jolting. I caught enough Boston through the advertisements of this num- 
- - - mackerel during the time I worked on her of Science? Could we isolate the 

-- a seine boat in Maine to recognize one nature of a prototype "g"? Or, what 
Clearer than glass, shatterproof, auto- even if mislabeled, is behind the contemporary artist's 
clavable-the most versatile specimen D. W. FRANCIS fascination with letter forms? The an- 
dish available. Bottom is marked in Department of Poultry Science, swer may be reflected in the emphasis 
quadrants, rim permits easy stacking. New Mexico State University, the program committee for the AAAS 
Dimensions are 105 x 43 mm. University Park 88070 Annual Meeting this year has placed on 

Specify Nalgene Labware from your the interaction between art and science 
lab supply dealer. Ask for our Catalog (three general symposia are scheduled: 
or write Dept. 2123, Nalgene Labware Arts and Science-will there be a dif- 
Division, Rochester, N. Y. 14602. Eternity of Print ference? Interface-art and technology, 
Trademark of Imperial Chemical Industries Limi- and Art and Science-the analysis of 
ted for their brand of methylpentene polymer. On reading Dael Wolfie's editorial, communication of form). Since its 

NALGENE LABWARE DIVISION "The next Rosetta Stone" (6 Sept., p. earliest beginnings, the alphabet has 
 967), I was reminded of an inscription provided a meeting ground for such 

Nil LAJL in the market place of Haarlem, Hol- an interaction. No educated person can 
ON CORPORATION land, carved on the home of Lourens look at letter forms without encounter- 

Circle No. 89 on Readers' Service Cord Janszoon Coster (who, it is still con- ing two conflicting stimuli: the meaning 
746 Circle No. 35 on Readers' Service Cord .-> 

inations while under the influence of tended by a dwindling few, was the 
stimulatory and depressant drugs? true inventor of printing with movable 
Should we take urine samples or blood type): Memoriae sacrum typographia, 
samples from those achieving the high- ars artium omnium conservatrix 
est scores? Should we take urine samples which has since been modified to the 
from all the students and select several more familiar and more euphonius 

- .S for evaluation? And then, how much "Printing: the art preservative of all 
of the drug is too much? What are the the arts." 
proper educational standards? How can While Wolfie rightly emphasizes the 
we compare drugged and nondrugged question of information content of any 
students? "Rosetta Stone" we may leave for 

And this also-how can we turn out scholars of future civilizations, he also 
professionally trained doctors, lawyers, raises the interesting point of the me- 
engineers, and architects whose learn- diuin of language communication be- 
ing periods were framed by a border tween "lost" civilizations. Future schol- 
of tranquilizers and whose test periods ars digging into the remains of our 
were flown through on stimulants? Can world in search of some meaningful 
a doctor who spent his clinical years communication symbols will undoubt- 
on tranquilizers maintain the standards edly have to do their research without 
established by those free from these the help of contemporary linguistics' 

 drugs? sophisticated equipment for recording 
We need standards for this problem. and analyzing oral language. They will 

They are not being developed. The stu- have to rely-as today's paleographers 
- .SsSsSs - dent counselors steadily tranquilize must-on remnants of our visible lan- 

nervous sophomores-without controls guage. 
and without study of the effect of these Visible language may be an unfamil- 
drugs on the individual during the time iar distinction. Linguists were early to 
of his schooling and later in his career. stake out oral language as being the 

GILBERT E. CORRIGAN only meaningful province for language 
Department of Pathology, University of research. Indeed, it would be improper 
Texas Medical Branch, Galveston to speak of visible language, since all 
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of the letters (the underlying "g-ness") 
and the form of the letters (the pres- PUMP WITHOUT CONTAMINATION 
ence of genius)-in other words, a 
convergence of reason and beauty. va rioia ItiC 

All you need to make Certainly the more immediate com-  
movies is a 16mm Bolez munication problems in our own so- 31 *** P " - 

and a lens, ciety take precedence, but if we hope Pumps liquids 
to save future civilizations some of the or gases 
ambiguity our contemporaries find in safely 

Fluids never - 
0 ancient language remains, an impor- come in contact with 5.5555555 tant part of this concern should be any part of pump...pass only - 

All you need to make more careful analysis and understand- through chemically inert tubing. The 
movies is a 16mm Bolex ing of what may well be our only link new solid state-controlled unit has ?1 to 
and a lens. with the distant future-our visible -RPM stability. From $159.50. 

language. DELIVERS DROPS TO 1500 CC PER MIN. 
MERALD E. WROLSTAD 

hID Cleveland Museum of Art, 
7: Journal of Typographic Research, 

Cleveland, Ohio 44106 PUmP - 
Uniform flow, 

one-knob 
control of 
corrosive 

First AIBS National liquids. 
Accurate little workhorse has been 

- Biological Congress tested for over 10000 continuous hours 
of operation. Compact smooth flow 

The American Institute of Biological economical, durable Liquids come in 
Sciences, at its recent meeting, passed contact only with chemically inert poly 
a resolution to hold national biological ethylene...$96 50 
congresses in 1970, 1971, and 1972. 
The first will be held in Detroit, 6-10 

C.-.--) November 1970, under the chairman- Aea,iabie ihreugh yeur aberalery suppiy deaiers 

But Bolex is a system as well as a ship of William D. McElroy of Johns 20 N. MOORE 5T, DEPT 524 N Y 13 N Y 

camera. It can be outfitted for your Hopkins University. The congresses will NEW AUTOMATIC 
specific laboratory needs. Begin with be concerned with various social, edu- 
reflex llhrough-the-lensl viewing. cational, and scientific problems with d 
The Bolex H-i 6 Flex-5 camera with - m 
its built-in single frame device is de- the morning sessions devoted to inter- iNStrUmSNi 

signed for all time-lapse applications, disciplinary symposia covering the ma- for acids, 
even through a microscope. And at jor scientific advances in all areas of bases, solvents 

O any time the number of frames ex- biology. National and international eliminates error, 

posed can be checked on the frame leaders in the biomedical sciences will 
counter built into the cameraVariable be invited to participate. Afternoon ses- or effort -. - 

speeds from 1 2 to 64 frames per sions will be devoted to papers by biol- every time! 
econd allow you to slow down the , 

action for analytical purposes. A wide ogists who are active in research in - 

range of optically perfect lenses offer areas ranging from molecular, genetic, - - . - 
complete flexibility from extreme wide and developmental biology to evolu- 

D angle to macro close-up cinematog-tionary, ecological, and environmental 
raphy, including zooms. sciences. Younger scientists will be in- 

Bolex cameras made with Swiss watch vited to contribute original research pa- Adlustable sample - - 

making precision, have proven their pers on the subjects covered by the able accuracy of ?3% 
ocuracy over many years time, under major symposia. The evening session, orL0.8 microliter - 

the most adverse conditions and at 
tropic and arctic temperatures. This to be open to the public, will be de- (whichever is greater), 
is the Bolex H-i 6 Hex s, The Microbe signed to provide a forum in which the delivery with an- accu- j - 

Hunter. interrelationships of biology, technol- racy ?5%. Removable - 

For a special issue of the Bolex maga- ogy, society, and public affairs are con- pipetting head rotates - 

through 120 degrees, makes 
zine on scientific and medical photog- sidered. National, state, and local possible operation at distances up to 4 
raphy, write to Paillard Incorporated, leaders will be invited to participate. feet. The exclusive electromagnetic check 
1 ggg Lower Road, Linden, NewJersey the to be considered are valve assures positive repeatability and Among topics provides an airlock between sample and 
07036. water and air pollution, pest control, diluent; liquids touch only Teflon and 

population pressures, community health, glass. DILUTROL is priced from $365.00. 
food quality, and the effects of drugs - 

on human development and behavior.   f  

Li  Ideas are needed for other topics that I"' LFU USJ K) 0) 
Available ihresgh year labersiery supply dealers 

Bolex H-16 Rex 5, might be considered. 20 N. MOORE ST., DEPT. 524, N. Y. 13 N. Y. 

The Microbe Hunter. Programs of lectures, exhibits, and 
Circle Na. 72 on Readers' Service Card organized tours will be arranged for Circle No. 121 on Readers' Service Card 
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local high school and college students 
who are interested in careers in the 
biomedical sciences. 

The National Biological Congress 

will not supplant the regular AIBS - 

meetings, which will continue to be 

held on college campuses in late August. 

The 1969 meeting will be at the Uni- 

versity of Vermont, Burlington, 17-22 
August, and the 1970 meeting will be 
held at Indiana University, Blooming- 
ton, 23-28 August. 

JOHN R. OLIvE 
American Institute of Biological 
Sciences, 3900 Wisconsin Avenue, NW, 
Washington, D.C. 20016 
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health care needs. It also will take a 

- change in attitude toward the nongradu- 
ate teaching programs. A meaningful 
contribution will earn pharmacology 
departments the recognition they seek. 

--- on?- We in the other health sciences will 
welcome their increased interest. 

s 5  sss - L. C. WEAVER 
- - ...  . College of Pharmacy, University of 

-. Minnesota, Minneapolis 55455 

--.-Impudence Displaces Discipline 

.55s.)-. 

-'---on----- on SS-S...SS-S-S. The title of Carter's article, "Making 
.-sS5-S-S of a president: Stanford students decry 

- -  lack of voice" (20 Sept., p. 1229), is L.- evtdence of the currently distorted idea 
/4. .5.5.55.5 - -5 of the role of students in our institu- 

- tions of higher learning. I noted the 

-Si- 5-5. -S 

impudent statement of a Stanford stu- 
- - -- dent leader regarding the choice of 

-  -S 55S-S5.S5S 5.s -- Kenneth S. Pitzer as university presi- 

dent, a selection which was made with- 
out any participation by student repre- 

With this steady flow HOtTERTM iump Stdt are in college to get an edu- 

you handle cation, not to tell their elders how to 

run the -school. It is typical of young- 
sters growing up for them to think they 

two fluids simultaneously know more than their parents and even 

at different rates (0-2500 ml/hr) their teachers. But discipline, the most 
important factor in education, is the 

antidote for this impudence. If the 
The RL175 Holter bilateral roller pump offers laboratory workers young don't learn discipline at home or 

and Clinicians the means of. pumping two discrete systems at in school, they will learn it in the work- 

linearly related rates. aday world in a measure of cruelty be- 

A high and a low RPM range for the roller head provide yond their capacity to withstand. 

optimum control of pumping rates. Within each range, - GEORGE EVERSON 
speed is infinitely variable. Internal solid state voltage regulation Azalean, Gualala, California 95445 
contributes to a pumping accuracy of ?1%. Delivery volume 
vs. pressure curves are flat up to 290 mm Hg positive pressure 
and 200 mm Hg negative pressure. 

Precision molded silicone elastomer pumping chambers elimin- 
ate the hysteresis effects that make PVC and polyethylene un- Bioenergetics: Birth of a Bulletin 
desirable in precision work. Useful life of the chambers is well 
over 2,000 hours. Provided in two internal diameters, they are At a recent Gordon Research Con- 
autoclavable and easily interchangeable. Because the chambers are ference on Energy Coupling Mecha- 
completely occluded by the head rollers, the RL175 does not nisms held in New Hampshire, it was 

"dribble" when shut off. You stop and start with identical, virtually decided to establish a means of rapid 
non-pulsatile flows. and informal communication among 

The circuitry and mechanical safety features of the RL175 suit it workers in the field of bioenergetics, in- 
admirably to unattended operation. cluding electron transfer, oxidative 

Write or call today for full information and prices on this versa- phosphorylation, photosynthesis and 
tile laboratory pump, and on other pumps and devices from photophosphorylation, associated ener- 
Extracorporeal. gy-linked functions, biogenesis of mito- 

chondria and ebloroplasts, and related 
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phenomena with or without factual I 
bases, requests for information, sum- I 
manes of meetings which only a frac- I 
tion of the workers in bioenergetics are I 

I - Ill 1111111 able to attend, news of artifacts arising I 
from commercial samples of biochemi- I 
cals containing contaminants, and so I - - - 
forth, as well as reports of controversial I 
research which might not otherwise I 
come to the attention of other interested I 
parties. Communications from partici- I 
pating members of the group should I 
not exceed two typewritten pages. This 1 
service is expected to begin at the end I 
of November 1968. I 

Information presented in Bioenerget- I - 

ics Bulletin will be treated as a private I 
nonquotable communication, although 
this restriction will be considered by the 1 
group members at a later date. It should I 
be stressed that the success of such a I 5.Zs - 

venture depends almost entirely upon I 
the eagerness with which members will I 
be willing to supply information to their I  -i, - - 

colleagues through such a medium. I 
The initial annual subscription rate 1 1 - I 1111 

will be $20 (U.S.) or 8 pounds, 8 shil- I -S ,,., .. - 

lings (British), according to the region I i5 - Y l - 

of the subscriber, and checks should be I 
made out to Bioenergetics Bulletin. It is I 
hoped that the cost will be lowered in I 
subsequent years. Membership is open I - 
to individuals and groups of workers, I 
but groups should designate an individ- I - 
ual to whom Bioenergetics Bulletin I - '- 'S 
should be addressed. Inquiries and sub- I 
scriptions from areas of the Western I 

should be addressed to me; 
Hemisphere I 
and those from remaining areas should I NE 
be directed to R. B. Beechey, Shell Re- I 
search Ltd., Woodstock Agricultural I W PHASE MICROSCOPES 
Research Centre, Sittingbourne, Kent, LET YOU 
England. I CHOOSE 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for tine The Administration of INASA. 
presentation and discussion of important issues 
related to the advancement of science, including 
the presentation of minority or confficting points The retirement of James E. Webb as Administrator of the National 
of view, rather than by publishing only material 
on which a consensus has been reached. Accord- Aeronautics and Space Administration has evoked a flurry of congres- 
ingly, all articles published in Science-including sional and newspaper tributes to his leadership of the space agency 
editorials, news and comment, and book revsew 
-are signed and reflect the individual views of th for the past 7? years. Most of the compliments have been directed 
authors and not official points of view adopted by to the achievements in space that preceded and led up to the recent 
the AAAS or the institutions with which the 
authors are affiliated, successful mission of Apollo 7. But not all have had this emphasis. 

Editorial Board Senator Holland spoke of "an -outstanding accomplishment of manage- 
1968 1969 ment," and Congressman Albert hailed Webb as "one of the finest ad- 

RoBeRT L. BOWMAN EMIL HAURv ministrators in the history of this country." It is the administrative history 
JoSEPH W. CHAMBERLAIN WsLLARo F. Lsaav of NASA that Webb himself emphasized in an address at Harvard a 
JOHN T. EDSALL EvEREYr I. MENoELsoHN few days before his retirement. He spoke not of what NASA had done 
ALExANoER HoLLAENoER JOHN R. PIERcE 
GosooN J. F. MACDONALD KENNETH S. PsTzsR but of how it had been accomplished. This emp-hasis is consistent with 
NEAL E. MILLER ALEXANDER RIcH 
DE Wrrr STaT-tEN, JR. CLARENCE M. ZENER his long-standing personal interest in organizational problems and ad- 

1970 ministrative methods, his service to the American Society for Public 

GUSTAP 0. ARRHENSUS RICHARD . LEWoNTIN Administration and the Municipal Manpower Commission, and his policy 
Fsso R. EooAN ALFRED 0. C. NIER of opening NASA's offices and records to study by advanced students 
HARRy F. HARLow FRANK W. PUTNAM who wanted to learn how NASA worked. 
MsLTons HARRIs 

In terms of numbers of -dollars or of men, NASA has not been our 
Editorial Staff largest national undertaking, -but in terms of complexity, rate of growth, 

Editor and technological sophistication it has been unique. Involved have 
PHILIP H. AsELsON been a government headquarters and widely dispersed set of laboratories 

Publisher Business Manager - and technological facilities; some 20,000 industrial contractors, sub- 
DAEL WoLFLE HANS NussaAuM contractors, and suppliers; almost 400,000 nongovernmental workers; 

Managing Editor: RoBERT V. ORMES and faculty members and students at 200 universities. Keeping all of 
Assistant Editors: ELLEN E. Muasssv, JoHN B. these parts-often working right at the edge of technological knowl- 

RINoLis 
TIsIMoTJRIAN edge and capacity-finely tuned and in close harmony has been an Assistant to the Editor: NANcy organizational achievement of high order. 

News Editor: JOHN WALSH How NASA accomplished its missions should be of interest to the 
Foreign Editor: DANsEL S. GsssNaERo5 planners and directors of other great national undertakings. Many of 
News and Comment: LUTHER J. CARTER, BRTCE the large problems that confront us-for example, health care, the 

NELsoN, PHILIP M. Bossnsv. MART! MUELLER. ANN 
H. LARUS control of pollution, and the remaking of our urban living and working 

Book Reviews: SyLvIA EBERHART accommodations-differ from those of the space program in focusing on 
Editorial Assistants: SUSAN AXELlIAD, JOANNE people rather than on rockets and space vehicles. And already there are 

BELK, ISABELLA BoULOIN, ELEANORE BUTZ, HELE N protests thinking of social as engineering tasks or in 
CARTER, GR,tvcs FINoER, NANCY HAMILTON, OLsvER against problems 
HEATWOLE, ANNE HOLDSWORTH, PAULA LECKY, terms of technological models. True enough, human welfare is the 
KATHERINE LsvsNosToN, LEAH RYAN, Loss SCHMITT, 
BARBARA SHEPPER, RICIsARo SOMMER, YA Li SWIoART, objective, and the customs, the values, and even the idiosyncrasies and 
ALICE THEILE prejudices of man must influence means as well as ends. But the social 

e European Office: 22 Mulberry Walk, London, s.w. programs, like the space program, call for management structures link- 
3, England (Telephone: 3529749) ing government, industry, and universities. The new programs will in- 

Advertising Staff volve research, planning, coordination, and testing. And they will be 
Director Production Manager bothered by multiple divisions of responsibility, conflicting ambitions 
EARL J. SCHERAoO KAy GOLDSTEIN and interests, decisions to use existing facilities or to assemble new 

Advertising S-ales Manager: RICHARD L. CHARLES -ones, multiple channels of communication and authority, and the prob- 
Sates: New York, N.Y., ii W. 42 St. (212-PE- lems of building up and of phasing down as priorities shift to new 

6-iOSO), RosEsT S. BUOsEE; Scotch Plains, NJ., targets or as new opportunities open up. In all of these respects NASA 
i2 Unami Lane (201-009-4873), C. RIcHARD 
CALLIS; Medfield, Mass. 02052, 4 Rolling Lane has had extensive and recent experience; its procedures have been de- 
(6i7-359-2370), RICHARD M. EZEQUELLE; Chicag 
Ill. 606ii, 919 N. Michigan Ave., Room 426 liberately thought out; and its records are available. 
(3i2-DE-7-4973), HERBERT L. BURKLUND; Los Ever since the space program began to take shape there has been 
Angeles 45, Calif., 8255 Beverly Blvd. (213-653- talk of technological spin-offs. It may turn out that the most valuable 
9817), WINN NANCE. 

EDITORIAL CORRESPONDENCE: 1515 Massa- spin-off of all will be human rather than technological: better knowledge 
chusetts Ave., NW, Washington, D.C. 20005. Phone: of how to plan, coordinate, and monitor the multitudinous and varied 
202-387-7171. Cable: Advancesci, Washington. 
Copies of "Instructions for Contributors" can be activities of the organizations required to accomplish great social under- 
obtained from the editorial office. See also page takings.-DAEL WOLFLE 
1709, Science, 29 December 1967. ADVERTISING 
CORRESPONDENCE: Rm. 1740, ii W. 42 St., 
New York, N.Y. 10036. Phone: 2i2-PE-6-i858. 
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neutral beams is that of neutr hzing 
the charge from ionic beams without 
disturbing the momentum of the travel -can VUU 
ing species. N. Utterback (Defense 

Research Laboratory, General Motors fford 

Corp., Santa Barbara) reviewed this a 

topic in a session chaired by E. Greene 
(Brown University). Using charge to ""u" 

transfer, Utterback and his collabora- 
________ tors have produced neutral beams from 

the high-energy range down to a few radioactive 

electron volts. They have successfully 
studied several reactions, avoidtng the 
problem of detecting neutrals by choos- Cviii jUU IRiI1J 

ing processes yielding ionic products 
If resonant charge transfer is used, it 
appears that the internal energy state 
of the resulting neutral beam can b 
reasonably well controlled. (Talroze's sources 

talk had already made it clear that 
resonant transfer processes were com- 

mon and occurred with large cross sec- a 

) L. M. Branscomb (Joint Insti- 
tute for Laboratory Astrophysics) services 

discussed possibilities of producing nec- 
tral beams by photoelectron detach- 
ment from negative ions. This tech -i7ithOUt 

nique should become useful when 
more intense lasers and negative ion 
beams are developed. In competttion LW4UI4U 

with positive-ion-neutralization methods 

this technique has potential advantages  7fl 9 

at low energies, at high angular resotu- Watalb .  
tion and when excited-stat control in 
the initial beam is needed. 

A partial solution to the detection 

problem is inherent in experiments 

being performed by J. Paulus (Centre 

de Recherches Nucl6aire, Strasbourg), 
S. Wexier (Argonne National Labora- 
tory), and M. Menzinger and R. Wolf- 
gang (University of Colorado). They 5..- 

have used beams labeled with radio- 
isotopes to detect labeled products by 
radioactivity counting. The Colorado 
group reported experiments in which a 

tritium ion beam was charge exchanged 
and reacted with a solid target. By this 

Extremely refractory and inert to means they found it possible to make 
most reagents, coors laboratory the first determinations of the thresh- 

rucibles are quality-made to hold olds of hot-atom displacement reactions. 
up under repeated use. coors 
production consistency insures Givcn the availability of radioisotopes 
uniformly thin wall structure for of useful half-life, this detection meth- 

maximum resistance to thermal 
shock. There's a coors crucible od could have wide applicability. An 

hape and size for all basic even more gen6ral, indeed universal, 
laboratory operations, such as 
ignition, fusion, filtration, washing, method of detection is reionization of 
and drying, plus many others for neutrals by electrons or protons. So far, 
special applications. Readily however, such reionizers only operate 
available in glazed chemical 
porcelain and high-purity alumina, with low efficiency. it 
and on special order in magnesia. I. Ross (MIT) was chairman of a ?'ite for now 

thoria, and zirconia. See your local session in which nozzle expansion 
laboratory-supply dealer or techniques were discussed. This meth- 
write for catalog. 
Coors Porcelain Company od, growing out of a suggestion by  TRACR'RLJAB 

Golden, Colorado 80401 Kantrowitz and Grey, has been more WALTHAM, uAssXcusrs 0215 

intensively investigated than any other Circle No. 76 on Readers' Service cord 
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up under repeated use. coors 
production consistency insures Givcn the availability of radioisotopes 
uniformly thin wall structure for of useful half-life, this detection meth- 
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for the production of neutral beams. 

J. Fenn (Yale University) reviewed the 
topic, emphasizing "seeding" methods 

in which a heavy species is swept along 

by lighter "driver" molecules, thus in- 

creasing its translational energy. E. 

Knuth (UCLA) discussed means of The powerful TRG Model 513 Biolaser is now avail- 
reaching higher energies by plasma able for coupling with the Unitron inverted micro- 

heating the 'gas before expansion. In scope. This extends still further the Biolaser's 

general, nozzle expansion seems an ex- adaptability for microwelding, hole-drilling. 

cellent approach to the low- and mcdi- resistor-trimming, and microvaporization for spec- 

um-energy range (1 to 10 ev)-. It should trographic analysis in addition to biological and 

provide intense beams and excellent general laboratory research. Already in wide use 

with the American Optical, Leitz, Zeiss and Wild 
energy control. However, the seeding microscopes, the TRG Biolaser system provides 

technique is limited to heavier species, high flux densities (up to 1 0 Joules/cm2) in a 

and high-temperature heating before 1-micron spot. Adapters are available for Pola- 
expansion leaves some question as to roid, Reflex, Bausch and Lomb, and Leitz cameras 

the internal state of the beam mole- to permit simultaneous photomicrography. Closed-- 

cules. At the time of the conference, UUMEI circuit TV techniques can also be applied. The 
no hot reaction appears to have been J1 Biolaser is one in a broad line of high-performance, 
identified by using nozzle techniques. in-stock laser systems and measurement equip- 
However, J. Deckers (University of nt developed by the Melville Space and 

Systems Division of Control Data 
Toronto) and J. Anderson (Princeton lab  Corporation. Call or write for detailed informa- 

University) discussed some interesting III ion on the Biolaser and other products in this 
negative results. high quality laser line. Laser and Electro-Optical 

In a session' conducted by E. Fer- Department, Melville Space and Defense Systems 
guson (ESSA, Boulder), L. Wharton Division, Control Data Corporation, Section 5, - 

(University of Chicago) first reviewed 535 Broad Hollow Road, Melville, New York 1.1 7A6. 
the historic device of Bull and Moon (516)531-0600. 
(University of Birmingham) which 

can claim the distinction of being the WHAT NEXT IN LASERS? ASK. 

first chemical accelerator. Regretfully, 
-i 

this charming method of acceleration 
by slapping molecules with a spinning 

rotor seems limited to the low energies Space and Defense Systems 
achieved by these pioneers. Wharton 
then reviewed the building of his accel- 

erator for neutral species having per- 
manent dipole moments or which are 
highly polarizable. Though expensive 

and time consuming in its construction, 
this is a most interesting machine. Cost 
considerations tend to limit the device 
to the acceleration of permanent dipolar 
molecules at low energies. However, 
it should have excellent energy control. 

Moreover it was the only concept dis- 
cussed which inherently yields a polar 4. 

ized beam. 
C. Schlier (University of Freiburg) 

and I. Los (FOM Institute, Amster -  --- - - 

dam) discussed sputtering methods in  - - - - / 

which atoms are dislodged from sur- 
faces by impact of high-energy ions. 
The atoms in the resulting spray have  
electron-volt energies, but their veloc  - --S 

ity distribution is so wide that a high- - 
speed chopper is required to- select a 
reasonably homogeneous beam. To 
date, sputtering has been used largely 
to study nonreactive scattering, but its 
future as a means of studying chemical - - 
reactions appears bright. .-..-..  4/5- 

This does not exhaust the catalog of #4 S/5.- 

methods discussed at the meeting. For -  S-S  lS--S-S\-S4---S-S --4 
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instance, D. Hansen (Thompson-Ramo- 1-4. American Medical Assoc., Miatni -S -S Woolridge) mentioned experiments Beach, Fla. (F. J. L. Blasingame, 535 N Dearborn St., Chicago, Ill. 60610) 
- - aimed at producing bursts of fast 1-4. Reticuloendothelial Soc., 5th, New 

- atoms by volatilizing electrostaticall York, N.Y. (F. J. DiCarlo, Warner-Lam- 

accelerated dust particles with a laser bert Research Inst., Morris Plains, N.J. 

) - pulse. And it seems certain that addi- 07950) S  techniques developed 1-S. American Inst. of Chemical Engi- 
- will be in neers, 61st, Los Angeles, Calif. (Secre- 

the future. tary, 345 E. 47 St., New York 10017) 

- -i The meeting closed with a panel dis- 1-6. Radiological Soc. of North Amer- 
- - cussion led by I. Amdur (MIT). The ica, Chicago, Ii . D. Frazer, 1744 5. 

panelists, R. Bernstein (University of 58 St., Lincoln, . 68506) 2 Quantum Chemistry, 9th winter inst., 
Wisconsin), S. Datz (Oak Ridge Na- Gainesville, Fla. (Winter Institute, 525 

tional Laboratories), M. Karplus, A. Nuclear Sciences Bldg., Univ. of Florida, 
* Kupperman (California Institute of Gainesville 32601) 

Technology), B. Mahan, and the under- 2-3. Applications of Simulation, 2nd 
signed organizing committee, discussed conf., New York, N.Y. (A. Ockene, IBM Corporation, 112 E. Post Road, White 
the problems and the prospects of Plains, N.Y. 10601) 
the field. Much of the critical ap- 2-4. New England Conf. on Air Pollu- 
praisal of the comparative merits of tion, Waterville, Maine. (Director, Colby News Bureau, Colby College, Waterville 
chemical accelerators, which has al- 04901) 
ready been mentioned in this report, 2-4. Western National Geophysical resulted from this session. Quite obvi- Union, San Francisco, Calif. (I. C. Harri- ously the field is in its early infancy son, Dept. of Geophysical Sciences, Univ. 

direction of its development is of Colorado, Boulder 80302) 
and the 2-6. Greater New York Dental Mtg., 

- still far from evident. However, it was 44th, New York, N.Y. (M. Purdy, Room 
- generally agreed that in the more dis- 106A, Statler-Hilton, New York 10001) 

tant future the production of beams 3. American Soc. of Therapeutic Radiol- 
having not only a high kinetic energy, ogists, Chicago, Ill. (J. A. del Regato, Penrose Cancer Hospital, 2215 N. Cas- but also in selected states of internal eade, Colorado Springs, Cob. 80907) cit - , would be important. Just 3-4. Vehicular Technology Conf., San hat bination of techniques will Francisco, Calif. (W. G. Chaney, Lenkurt prove to be most useful in the next 10 Electric, 1105 Country Rd., San Carlos. 

-S - - Calif. 94070) 
years is something about which few par- 3-5. Entry Vehicle Systems and Tech- 
ticipants were willing to speculate. One nology Conf., Williamsburg, Va. (M. H. 
general conclusion seems quite clear; Bloom, Polytechnic Inst. of Brooklyn, the field will grow rapidly now that its Graduate Center, Route 110, Farming- 

-.4 
d a le , N .Y . 1 1 7 3 5 )  ftindamental importance to elementary 4-6. Optical Character Recognition in 

I h - s scanner has chemical kinetics has been recognized. Computerized Management of Information 

I This conference was supported in the Next Decade, Hollywood, Fla. (In- 

 through a grant from the Advanced ternational Business Forms Industries, 20 

a  U -seconu Research Projects Agency (Project Chevy Chase Circle, NW, Washington, 
DEFENDER), monitored by the U.S. D.C. 20015) 4-6. Academy of Psychosomatic Medi- 

changeov' Army Research Office, Durham, North - 
cine, Miami Beach, Fla. (B. Dunlop, 150 

Carolina, under contract DA-3 1-124- Emory St., Attleboro, Mass. 02703) 
Every Packard Radiochromatogram Scanner is ARO-D-l 39. 4-7. American Assoc. of Physicists in 

shipped ready to use with either paper strips R. WOLFGANG Medicine, Chicago, Ill. (R. 0. Gorsop, 
or TLC plates. changeover is fast and easy, Stein Research Center, Jefferson Medical 
without complicated adjustments or modifica- R. N. ZARE College, 920 Chancellor St., Philadelphia, 
tions. And you dont make compromises to L. M. BRAN5COMB Pa. 19107) 
count either medium on this scanner; it gives 
unmatched sensitivity and ease of operation Departments of Chemistry, Physics 5-6. American Rheumatism Assoc., 
with both strips and plates - . - counts up to and Astrophysics, and Joint Tucson, Ariz. (M. M. Walsh, 1212 Ave- 
four plates unattended, 3 versatilit with chro- nue of the Americas, New York 10036) 

matography media is just one of eatures Institute for Laboratory Astrophysics, - 6-7. American Federation for Clinical 
of a scanner that users have lear s com- University of Colorado, Boulder Research, Boston, Mass. (H. J. Levine, 

pletely reliable under all conditions of use. 
Others include choice of windowless or win- New England Medical Center Hospitals, 
dow counting, wide range of collimation, 171 Harrison Ave., Boston 02111) 
pushb selection of scanning speeds and 7-12. American Acad. of Dermatology 
ability ndle chromatograms from /s to 2 Calendar of EVents and Syphilology, 27th, Chicago, Ill. (S. E. 
inches idth. For complete details contact National Meetings Huff, 1636 Church St., Evanston, Ill.) 
your Packard Sales Engineer or request Bul- 
letin 1035U from Packard Instrument Coin- 8-13. American Soc. of Agricultural 
pany, Inc., 2200 warrenville Road, Downers Decemher Engineers, Chicago, Ill. (P. L. Bellinger, 

Grove, Illinois 60515, or Packard Instrument Technical Coordinator, 420 Main St., St. 

International SA., Talstrasse 39, sooi zurich, 1. Medical Aspects of Sports, 10th, Joseph, Mich. 49085) 
Switzerland. Miami Beach, Fla. (F. Hem, American 8-15. Symposium of Analogue and Digi- 

__________________________________ Medical Assoc., Dept. of Health Educa- tal Computers in Hydrology, Tucson, Ariz. 
I tion, 535 N. Dearborn St., Chicago, 111.) (American Federation of Information 

D r. r Lcr"'i rrEmI 1. American Acad. of Oral Medicine, Processing Societies, 211 B. 43 SS5. 5.ew 

I 228th St., Laurelton, N.Y. 11413) 9-Il. Computer Conf., San Francisco, New York, N.Y. (S. Conrad, 133-28 York 10017) 
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-S I0'd convontration If you use TRIS 
find absorbanco.dtW - - Ask yourself:- 

with the Giltord 394 -. -S. How pure is "ULTRA PURE"? 
- No doubt you have seen the intensive publicity from an- 
- other dealer warning you to avoid Tris, Ammonium Sul- Spectrophotometer - - loaded with trace metals. Naturally, we saw it, too, and 

- - fate, etc., from competitive suppliers whose products are 

immediately got concerned lest users of Sigma's TRIS 
-S would think that Sigma TRIS was the "Competitive Prod- 

uct" that was "loaded" with those awful trace metals! 
While we have not gone around the world ballyhooing 
our purity, with those terribly impressive spectrophotom- 
eter curves, we have always known that Sigma TRIZMA? 
was a pretty nice, clean product, and we would hate to 
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scooped us with a significantly -better reagent. Unfortu- 
nately, we were so busy running routine analyses on all 
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stuff immediately. We trust our delay has enabled our 
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- - fleinog1oh1z  3 5 8 8 2 4 0 1 our own Perkin Elmer Atomic Absorption Instrument. 
tratlonlng/IOOml., 35882402 TRIZMA? BASE 

S decInaI understood Lot No. 288-5390 
to be between third 3 5 8 8 2 4 0 3 - Element Element 

Calcium 0.2 ppm Lithium not detected Cobalt not detected (<0.1 ppm) (<1 ppm) Magnesium 0.6 ppm 

-S Chromium not detected Manganese not detected (<0.2 ppm) (<0.005 ppm) 
PatIent...fla1t Code Copper not detected Sodium 1.1 ppm 0.6 ppm:' Nickel not detected 

Iron (<0.O2ppm) (<2ppm)- 
Mercury not detected Lead 5.6 ppm 

(<10 ppm) Zinc 0.7 ppm 
A single switch on the Gilford Model 300-N Potassium 0.8 ppm 

Spectrophotometer gives you a choice of di- Now compare this actual assay to -the promises of other dealers! 
rectly reading absorbance or concentration. ' Although the competitive "Ultra Pure" Tris is advertised 
In either mode the readout is in large neon dig- as containing only 0.2 ppm Fe, an actual shipment con- tained 0.5 ppm. 
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They would be welcomed at Sigma. 
0.5 mL To complement this high productivity You are welcome, too. 
the Gilford Model 4006 Data Lister is available ORDER DIRECT TELEPHONE COLLECT 
to provide a permanent record of absorbance 
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Write for your copy of Booklet S-11158. ,,, R...erls Leboret@rin ot 

 !ENA/CHEMICAL COMPANY 
3500 DE KAIB ST. * ST. LOUIS, MO. 63118 * U.S.A. 

-- 0 le - ' .1 

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

GILFORD INSTRUMENT LABORATORIES, INC. Phone RENown 5823 (Reverse Charges) 

Oberlin, Ohio 44074 * Phone: Area 216/774-1041 - ___________________________________________________ 
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C1st. (R. f-I. Glaser, 1968 Joint Cotu- 
Lttei Conf., P.O. Box 2309, Stanfoid, 

94305) Less than 
9-12. Electrical Insulation Conf., Lo 

Angeles, Calif. (Secretary, 3600 Wilshire 30 seconds and 

- Los  ConL $17.50 completely 
Jones, Electrical Engineering 50 * Survey Meter 
State Univ., Ames) 

11-13. National Oceanography Conf., 
Portlind, Ore. (J. H. Jorgenson, National 

- 0 Security Industrial Assoc., Suite 800, 1030 
I 15th St., NW, Washington, D.C. 20005, 

or K. R. Cannon, Governor's Committee 
oi Natural Resources, State Capitol, 
Salem, Ore. 97310) Remove this* 

15-17. New York St te Soc. of Anes- 
- thesiologists, New York, N.Y. (B. C. 

Sinisi, 30 F. 42 St., New York, 10017) 
16-18. Symposium on Adaptive Proc- 

esses, 7th, Univ. of C lifornia, Los 
Angeles. (J. M. Mendel, Advance Flight 
Mechanics, Douglas Aircraft Co., Inc. 

1' 3000 Ocean Park Blvd., Santa Nionica, 
Calif. 90406) 

16-20. Texas Syrup. of Relativistic 
Astrophysics, 4th, Dallas. (I. Robinson, Plug this in 
South West Center for Advanced Studi s, 
P.O. Box 30365, Dallas 75230) 

Many users of organic chemicals 1 -20. American Physical Soc., San 

are feeling the pinch of tightened Diego, Calif. (W. Whaling, California Inst. 

funding and have turned to the of Technology, 1201 East California St., 

new Aldrich catalog for help. Pasadena 91109) 20-22. Americ n Psychoanalytic Ass ic., 

Aldrich's 1969-70 catalog, (the New York, N.Y. (American Psychoana- 
budget-stretcher), lists over 8200 lytic Assoc., l F. 57 St., New York 

organic chemicals. Some are rare, 100-22) 
hard-to-come-by compounds, oth- 23-25. International Electron Devices 

everyday laboratory ma- Mtg., Washington, DC. (D. A. Chisholm, Apply this 
ers are Bell Telephone Labs., Murray Hill, N.J. 
terials. All of them -are listed 07974) 
alphabetically, by class of com- 26-31. American Assoc. for the Ad- 
pound, by empirical formula, and vancement of Science, 135th, Dallas, 
by structure. You'll be able to find T xas. (Secreta 1515 Mass- chusetts 
what you need in a hurry. Ave., NW, Washington, D.C. 20005) 

26-31. Society for General Systems S 

We'll deliver in a hurry too, from Research, Dallas, Texa . (M. D. Rubin, 
one of three stocking points across Mitre Corp., Bedford, Mass. 01730) 
the country. Whatever quantities 27-30. Institute of Mathematical Sta- 
you need - . . gram or ton lots, tistics, Washington, D.C. (J. R. Rosen- 

Aldrich's kind-to-the-budget prices blatt, 337 Administration Bldg., Gaithers- that's all 

apply. burg, National Bureau of Standards, there is to it 
Wishington. D.C. 20234) 

2 -30. History of Science Soc., DalI s, This simple change is corn- 

Texas. (J. C. Greene, Dept. of History, patible with CDV-700 Survey 

If you haven't received Univ. of Conne -ticut, Storrs 06268) Meters manufactured by EON - ANTON - VICTOREEN 

Catalog 14 (the Budget- January LIONEL - Electro-Neutronics - 

Stretcher), request a Tracerlab - Baird-Atomic - 

,SS  $ - 
copy from our Milwau- 9-11. Society for Historical Archaeol- Picker - Atomic Accessories 

ogy, 2nd, Tucson, Ariz. (B. L. Fontan , - REAC - or at any other 
- tee Office. Arizona State Museum, Arizon Univ. company. 

Tucson 85721) 
12-17. Brain Research, Snowmass-at- Send for your kit - now. 

Aspen, Cob. (J. F. Swett, Dept. of Anat- Kit includes EON Type 5115 
Aldrich Chemical Company, Inc.. omy, Univ. of Cole ado Medic-U Center, detector, range decal and 

CFlA TSMEN IN HCMIaTWY Denver 80220) easy-to-follow instructions - 

S - 13-14. Application -of Sea-Going Coin- $17.50 F.O.B. Brooklyn. 
TOCKING POINTS: cedar Knolls,  07927 puters, La Jolla, Calif. (C. B, Jack, on, Delivery from stock. 

- Milwaukee Wisconsin 53210 5 Rrde ale Aye, P0 555 WA MTS Data Enginee -ing Committee, P.O. You can save If toe low level uses 
- 2371 5. 25th St. Sial (414) 274-4525 ilal (251) 5355454 

Bo 

2158, 

La 

Jolla 

92037) 

TWO 510-2 2-3052 TELEX 26 543 wo 7i5-555-7455 13-15. Agricultural Waste Managetiseast 

5.5.555.55.5.-S. 55.5.55.555.5.55-S5.5.5.5.--  Couf., Syracuse, N.Y. (Agricultural Waste --p 

Gardena, california 90247 M5 nagement Conf., 400 Rob rts Hall, E L!J Wilshire Chemical Cs. COfl PO AtION 
I 3245 uth Orsadway Cornell Univ., Ithaca, N.Y. 14850) 
ilal (213) 323- 232 13-15. Animal Waste Management, 175 Pearl Street, Brooklyn, N.Y. 11201 
TWO iii 4 0722 Syracuse, N.Y. (R. C. Loehr, 08 Riley- (212) 858-0250 

-5...-S-S-S S-S5.-SS5.5.5.5.55.S5.S5.5.555 S  - Robb Hall, Cornell Univ.. Ithic-i. T.Y.) 
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13-17. Society of Automotive Engineers, I 
Inc., Detroit, Mich. (Manager, Meetings I 
Div., 485 Lexington Ave., New York I 
10017) 

15-18. National Soc. of Professional En- I 
gineers, Las Vegas, Nev. (K. B. Trombley, I 
Natl. Soc. of Professional Engineers, 2029 I 
K St., NW, Washington, D.C. 20006) 

17-18. Symposium on Blood, Detroit, I 
Mich. (B. F. Mammen, Dept. of Physiol- I 

869 Madison Ave., Memphis, Tenn. 38104) 1  

ogy and Pharmacology, Wayne State Univ., 1400 Chrysler Freeway, Detroit 48207) I 17-18. American Soc. for Surgery of the Hand, New York, N.Y. (L. Milford, I 18-23. American Acad. of Orthopaedic I 
Surgeons, New York, N.Y. (J. K. Hart, 29 1 
B. Madison, Chicago, Ill. 60602) I 

19-21. American Soc. for Engineering I 
Education, Flint, Mich. (E. H. Wright I 
American Soc. for Engineering Education' I 
2100 Pennsylvania Ave., NW, Washington' I 
D.C. 20037) 1 

20-21. Symposium on Control Mecha- I 
nisms in Intermediary Metabolism, Miami, I 
Fla. (Dept. of Biochemistry, Univ. of Mi- I 
ami Medical School, P.O. Box 875, Bis- I 
cayne Annex, Miami 33152) 

20-22. American Inst. of Aeronautics 
and Astronautics, New York, N.Y. (AIAA I 
1290 Sixth Avenue, New York 100-19) ' I 

20-22. Society of Thoracic Surgeons, I 
San Diego, Calif. (F. C. Byron, City of 
Hope Medical Center, 1500 E. Duarte I 
Rd., Duarte, Calif. 91010) 

21-24. Physiological Aspects of Crop I 
Yield, Lincoln, Neb. (F. A. Haskins, Dept. I 
of Agronomy, Univ. of Nebraska, Lincoln 
68503) 

22-24. Symposium on Membrane Func- I 
tion and Electron Transfer to Oxygen, I 
Miami, Fla. (Dept. of Biochemistry, Univ. I 
of Miami Medical School, P.O. Box 875, 1 
Biscayne Annex, Miami 33152) . I 

23-25. American Soc. for Engineering I 
Education, Baton Rouge, La. (B. H. I 
Wright, American Soc. for Engineering 
Education, 2100 Pennsylvania Ave., NW, I 
Washington, D.C. 20037) 

23-25. Radiotherapy Syrup., Miami, Fla. I 
(M. Vuksanovic, Radiation Therapy Div., I 
Univ. of Miami Medical School, 1700 NW 
Tenth Ave., Miami 33136) 

23-27. American Mathematical Soc., I 
75th, New Orleans, La. (H. M. Geham, I 
Univ. of Buffalo, Buffalo, N.Y. 14214) 

24-27. American Group Psychotherapy I 
Assoc., New York, N.Y. (M. Schiff, Room I 
702, 1790 Broadway, New York 10019) 1 StereoZoom? 7, just added to the matchless line of Bausch & Lomb 

26-28. Conference of Immunologists, I 
Pasadena, Calif. (J. S. Garvey, Div. of I Stereomicroscopes, now takes pictures. That's right, takes pictures. 
Chemistry and Chemical Engineering, There's an integrated camera system, which allows you to use a 
California Inst. of Technology, Pasadena) I 35mm or 4" x 5" film; or 31/4" x 41/4' or 4" x 5" *Polaroid camera, 

26-31. Modern Dispatch Techniques of and start shooting. You might call it the StereoZoom 7 Triocular a 
Interconnected Power Systems, New York I Photomicrographic System, because that's what it is. 

2 N.Y. (Inst. of Electrical and Electronics I It's also a multiplex system, because visual and photographic func- Engineers, Inc., 345 E. 47 St., New York I tions in no way interfere with each other. You can look while you 2 j 
En 10017) 1 shoot. And you know how important that is. 27-30. American Soc. of Heating, Re- I 

frigerating and Air-Conditioning Engineers, This photographic potential plus the widest zoom range, clearest c u- 
Inc., Chicago, Ill. (J. H. Cansdale, Amer- - I viewing, highest magnification, and a sufficient variety of models 

gy0.4 ican Soc. of Heating, Refrigerating and make StereoZoom 7 the one you surely should find out about. 2  
Air-Conditioning Engineers, Inc., 345 E. I Write today for Catalog 31-2185 and our free demonstration offer  2 
47 St., New York 10017) I Bausch & Lomb, ScIentIfIc Instrument Division, 85611 Bausch Street, 6 

28-30. Fast Burst Reactor, Albuquerque, I  
0 N.M. (G. R. Keepin, Box 1663, Los Ala-  Rochester, New York 14602. mos, N.M. 87544) 1 *Reg. Polaroid Corp. Circle No. 25 on Readers' Service Cord 

29. New York Heart Assoc., New York, 3 
N.Y. (New York Heart Assoc., Inc., Heart 3 
House, 2 B. 64 St., New York 10021) 3 * BAUSCH &LOMB 
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The Canalco AE-l Conductivity Meter 
and optional AE-2 Salt -Stat combine to 
form the world's first fully automated NEW ____ 

wide-range instrument for direct readout METER and control of solution conductivity in 
both static and dynamic systems. 

_________ INDICATES Six ranges cover highly distilled wate __________ to concentrated electrolytes (conductivity A from 1 to 1,000,000 micromho/cm, resis- ND tivity from 1 to 1,000,000 ohm-cml using just one long thin microprobe. Salt Stat 
CONTROLS adds diluent or concentrated electrolytes 

-, - -- - - for control. Audible and visible alarms 
CONDUCTIVITY signal deviations from desired conduc- 

tivity. Output circuit drives standard re- 
corders. Internal replatinizer renews elec- 
trode surfaces when necessary, Write -for brochure and prices to: ALCO 
CANAL INDUSTRIAL CORPORATION 
5635 Fisher Lane 

-- Rockville, Md.20852/(301)427-1 515 
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BLACKSTONE ., ANIMEX 
ULTRASONIC KIT - Laboratory Animal Activity Meter 

5S S .55.S S -S 

*-S-S-S5.SI-S55.S/E 
The BPO Probe is ideally susted for cell disruption of i.-m.i.iq small biological samples dispersal of steroids, dcgassing nd de aer tion of oils and othes viscous fluids, emulsifi- 
cation of liquids nd acceleration of chemic I eactions. One of our engineers shall soon make a trip across USA. 
The CT.5 Cleaning Tank enables precision ultrasonic Che -k time for demonstration of this new apparatus- 
scrubbing for contaminated small parts and instruments which has wakened a big interest among scientists all in aqueous solutions. Individual units may be purch sed separately or together over the world. as a complete system. FARAD, Electronics 
FREE ASSISTANCE: As a pioneer in Ultrasonics, Blackstone is happy to supply ecommendations and engineering Nyborgsgriind 1. 5. 126 34 Hiigersten -3ssistance to help solve your specific cleaning problem. Write us about your application. Sweden 

BLACKSTONE ULTRASONICS, INC. 
720 Center St., Sheffield, Pa. 16347 Phone: Stockholm 19 50 01 

Ucoa?  Phone: 814-968-3221 Telegrams: Farad Stockholm 
Circle No. 102 on Readers' Service Cord Circle No. 103 on Readers' Service Cord 
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