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This compact pump is only 125X 125X 155 mm (5X 5/6 in). 
It can handle corrosive, sterile and dangerous materials 

with complete safety. 

LKB INSTRUMENTS INC.O 12221 PARKLAWN DRIVE 0 ROCKVILLE Md. 20852 

SALES AND SERVICE THROUGHOUT THE WORLD: 
STOCKHOLM, THE HAGUE. COPENHAGEN, ROME. ViENNA, LONDON ____________________________ 

I ' The VarioPerpex has continuously va- 
riable flow rates within the wide range 
1 6 to 200 ml per hour, for a standard 
gear box, and lower flow rates are pos- 
sible by using other easily exchangeable 
gear boxes. 
Fluctuations, due to mains voltage va- 
rlatlons, have been reduced to a mini- 

Perpex Peristaltic Pumps with low it mum by the employment of a step- 
Pulsation.  , motor 

. ,. The Vario Perpex has all the design 

vMIO  advantages of the Perpex Pump. 

The Perpex and VarioPerpex pumps, 
which form the new LKB pump range, 
have been specially designed for chro- 
matographic electrophoretic and all  
other analytical operations requiring a  
steady flow over long periods. 
Compact and lightweight, well capable r 
of meeting the vigorous requirements of 
research and industrial laboratories. I 
Accurate flow rate and minimal tube 
wear due to the patented, machined, 
plastic roller system. 

22P The Perpex Pump provides continuous, 
precise delivery of a great variety of 
liquids and gases without pulsation even 
at the lowest speeds. 

 Takes up little space on the bench, can 
I be conveniently stacked to provide mul- 

- tiple channels, and the absence of bear- 
ings in the pumping area eliminates vib- 
ration, and contamination from grease. 
Six standard gears are available and a 
choice of drive ensures accurate, repea- 

- table pumping speeds. 
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Recent and Forthcoming Chemistry Texts from Saunders 
Newt New 2nd Edition! Just Ready! New 3rd Edition! 

Mazur & Harrow: Masterton & Slowinski: Fischer & Peters: 
BIOCHEMISTRY: CHEMICAL PRI NCI PLES QUANTITATIVE 
A BRIEF COU RSE This second edition of a widely acclaimed introductory CHEMICAL 
This new text presents text continues to approach general chemistry quantita- ANALYSIS 
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 spected textbook for the 
ter) course. Throughout families of elements. An introduction to molecular 
its coverage, biochemical orbital theory has been added. The text encompasses introductory course pre- sents a well-balanced descriptions are linked to all the material covered in the ACS standard test in treatment of the theory 
reactions on a cellular general chemistry. 
level. A careful balance About 700 pp. illus. About $10.75. Just Ready. By William and practice of analyti- 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! Just Ready! electrical methods, as 
the physical and chemi- 
cal properties of biologi- Van Orden & Lee: ELEMENTARY well as several important techniques of separation. cal materials is quite de- ORGANIC CHEMISTRY: A BRIEF COURSE Heavy reliance is placed 
tailed. 180 judiciously- For non-chemistry majors enrolled in either a one- upon equilibrium calcu. 
s e 1 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. 
York. 883 pp. 122 illus. $11.75. About 350 pp. illus. About $8.50. Just Ready. By Harris 0. New 3rd Edition! 4/68. By 

New! Just Ready! Van Orden and Garth L. Lee, Utah State University. Robert B. Fischer, Cal. 
Hills; and Dennis G. Peters, Fischer & Peters: New! Just Ready! Indiana University. 

A BRIEF Jones et al.: 
INTRODUCTION CHEMlSTRY: A BRIEF COURSE New! Ready 6/69! 
TO QUANTITA-. Here, for the short course, is an introduction to chem- Angel ici: 
TIVE CHEMICAL istry which will arouse interest and inform the stu- SYNTHESIS AND 
ANALYSIS dent who has had little or no previous training and TECHN IQUE IN 
Abridged from Fischer who will not, in all likelihood, take any further INORGANIC 
& Peters' highly success- courses. An historical approach is used in the first CH EM I STRY portion of the book-how theories were developed ful Quantitative Chemi- from a basic experimental framework. The second half Highly detailed, this lab- 
cal Analysis, this volume relates these theoretical concepts to the student's ex- oratory manual for the 
offers a concise, yet ade- perience in the world outside the classroom. Mathe. junior, senior, or first 
quately broad picture of matics is kept as simple as possible. year graduate student 
the fundamental theory About 350 pp. illus. About $8.75. Just Ready. By Mark M. presents 20 select experi- 
and practice of analyti- Jones, Vanderbilt University; and John T. Netterville, David ments illustrating inor- 
cal chemistry. In contrast 0. Johnston, and James L. Wood, David Lipscomb College. ganic synthesis tech- 
to most other texts of 
comparable length, this New! Ready 4/69! niques. Compound syn- 
book presents broader thesis by vacuum line, 
topic coverage of both Routh, Lyman & Burton: electrolysis, and tube 
classical and instrumen. ESSENTIALS OF GEN ERAL, ORGANIC furnace preparation; res- 
tal methods of analysis AND B IOLOGICAL CHEMISTRY olution of optical iso- on mers; preparation in non- including a chapter Specifically written for the non-major enrolled in a aqueous solvents; and chemical equilibrium, two terminal course, this well-balanced textbook provides preparation (of non- 
chapters on redox meth- a critical survey of the important aspects of the three volatile air-sensitive com- 
ods, and thorough chap. major branches of chemistry. The text stresses the pounds) in a dry bag 
ters on optical and elec- chemical nature of general, organic, and biological are among the techniques 
trochemical methods). chemistry. Reactions and chemical mechanisms are em- demonstrated. Methods 
Special advanced sub- phasized and explained in simple, understandable for checking the results 
jects, laboratory experi- terms. Selected references offer contemporary reading are also detailed. 
ments, and problems are in Scientific American, Journal of Chemical Education, About 300 pp. illus. About 
included. etc. $10.75. Ready 6169. By 
About 560 pp. illus. About About 500 pp. illus. Ready 4169. By Joseph I. Routh, Darrell Robert J. Arigelici, Iowa 
$9.00. Just Ready. Byman, and Donald J. Burton, University of Iowa. State Univ. 

COPIES GLADLY SENT TO TEACHERS ON 30 DAY APPROVAL 
W. B. SAUNDERS COMPANY West Washington Square, Philadelphia, Pa. 19105 
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LETTERS Chicago Boycott Defended: I. T. Edsall; Tektite I: Who Can Use It?: R. P. Higgins; 
CMI: No Closer than the Moon: R. F. Schutz; Carbon Monoxide Controls: 
I. S. Hege; J. R. Goldsmith; Inexorable Pollution: J. S. McAnally; Regrets 
to Reprint Requests: V. R. Potter.1009 

EDITORIAL The University and Student Dissent: R. S. Morison.l013 

ARTICLES Stellar Abundances and the Origin of the Elements: A. 0. J. Unsaid.1015 

Genetics and Phenogenetics of Mitochondria: R. P. Wagner.1026 

Insect Olfaction: Deciphering System for Chemical Messages: D. Schneider.1031 

Support of Scientific Research and Education in Our Universities: F. A. Long.1037 

NEWS AND COMMENT Government Labs: Britain's Harwell Finds New Role in Industrial Work.1041 

Radioactive Pollution: Minnesota Finds AEC Standards Too Lax.1043 

Miller Bill Endorsed in Hearings, But Critics Muster.1045 

Development in the Poor Nations: How To Avoid Fouling the Nest.1046 

BOOK REVIEWS Old People in Three Industrial Societies, reviewed by D. Mechanic; other reviews 
by F. C. Steward, R. R. Curry, N. S. Scrimshaw, A. Klein, M. Lipsicas, 
N. M. Judd, W. C. Feist, M. H. Weissmann; Books Received.1049 

REPORTS Spectra, Variability, Size, and Polarization of H20 Microwave Emission Sources 

in the Galaxy: S. H. Knowles et al 1055 

Spectral Reflectivity of Mars: T. B. McCord and I. B. Adams.1058 

Magnetospheric Wind: I. W. Freeman, Jr.1061 
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SCIENCE is published weekly on Friday and on the fourth Tuesday in September by the Aeerican Association for the Advancement ef Science 1515 Massachusetts Ave., NV 
Waehbigton D.G. 2000& Now combIned with The Scientilse MousthlytI Second class postage paid at Watlmingtori, D.C Gopynlght 0 19GB by the American Association for tt 
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Thyroid-Stimulating Hormone and Prostaglandin E1 Stimulation of Cyclic 3r,%Adenosine Monophosphate in Thyroid Slices: T. Kaneko, U. Zor, J. B. Field 1062 

Scanning Electron Microscopy of Fixed, Frozen, and Dried Protozoa: 
F. B. Small and D. S. Marszalek 1064 

Automatic Identification and Measurement of Cells by Computer: 
S. A. Rosenberg, K. S. Ledeen, T. Kline.1065 

Ethylene: A Factor in Defoliation Induced by Auxins: M. Hallaway and 
D. J. Osborne.1067 

Cationic Protein-Bearing Granules of Polymorphonuclear Leukocytes: Separation 
from Enzyme-Rich Granules: H. 1. Zeya and J. K. Spitznagel.1069 

Hemophilia A: Polymorphism Detectable by a Factor VIII Antibody: D. Feinstein et al. 1071 

Freezing Resistance in Some Antarctic Fishes: A. L. DeVries and D. F. Wohlschlag 1073 

Do Trehalose and Trehalase Function in Renal Glucose Transport?: F. Van Handel .. 107 

Antibiotic-Induced Surface Changes in Microorganisms Demonstrated by Scanning 
Electron Microscopy: D. Greenwood and F. O'Grady.1076 

Mammalian Gocytes: X Chromosome Activity: C. J. Epstein.1078 

Leukotactic Factor Produced by Sensitized Lymphocytes: P. A. Ward, 
H. G. Remold, J. R. David.... 1079 

Stimulus Properties of Reinforcing Brain Shock: R. M. Stutz, R. F. Butcher, R. Rossi 1081 

Prolactin in the Postpartum Rat: Synthesis and Release in the Absence of Suckling 
Stimulation: H. Moltz, R. Levin, M. Leon.1083 

Technical Comment: Hypothalamic Motivational Systems: Fixed or Plastic Neural 
Circuits?: F. S. Valenstein, V. C. Cox, I. W. Kakolewski .... 1084 

MEETINGS Gordon Research Conferences: Program for 1969: A M. Cruickshank; Calendar 
of Events.. 
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GEOLOGY AND GEOGRAPHY (E) ZOOLOGICAL SCIENCES (F) BOTANICAL SCIENCES  COVER Richard H Mahard Bavid Bishop Wilisani A Jesse 
tViltians E Benson . David E Davis Arthur W Coope Ciliate (Didinium nasutum) with par- 
ENGINEERING (M) MEDICAL SCIENCES (N) OENTISTRY (Nd) tially ingested prey ciliate (Para- aul Rosenberg Relsert S Han-is mecium multimicronucleatum). Struc- Newman A l4all F Douglas Lawrason Richard S Manly tural details of the specimen were 

IN ORMATION AND COMMUNICATION (T> STATISTICS (U) preserved in a sequential series of 
Dale B Baker Ezra Glaser 
IleonE Stewart Rosedsth Sstgreaves chemical fixation, quick freeze, freeze dry sublimation, and gold-palladium evaporative coating. (About x 1500). 

See page 1064. [E. B. Small and D. S. 
Marszalek, University of Illinois, Ur- 

the American Association lot the Advancetisent of Science was founded in 1845 end incorporated  banal 1874 Its obJects are to further the work of sesent ste to facilitate cooperation among them to 
niprova the effectiveness of science tins the promotion of human welfare, and to increase publIc under stansngaisd appreciation of the importance and promise of the methods of science ut human progress 



Our end of the bargain would be the vacuum, contained in a handsome dual-color cabinet 
Not just to keep it high, but fast, convenient, and rolls on swivel casters. The lightweight 
repeatable, reliable. The new KSE-2A series side panel lifts out quickly for complete ac- 
of high vacuum evaporators and cess. (But you won't be in there much. 
accessories is designed for this. Kinney reliability has been 50 years in the 
Here's how. 

Stainless steel base plate, . Options, too. Automated sequencing 
diffusion pump, and baffle. control, Air-cooled diffusion pump. 
Six electrical feedthroughs Shadow casting apparatus, in- 
with selector switch. Rotary. 
motion feedthrough. Solid ..* cluding holders for carbon rods, filament boat, and speci- 
state gauges. Pump down to men. Externally adjustable 
10 torr in six minutes, with   '(2y  protractor dial and gear 
an ultimate pressure of 2 x >-". ..   drive. Motor-driven speci 
106 torr. (For higher per- .. men mount. 
tormance, specify an op- In short, the new 
tional LN2 baffle or larger ..  < KSE-2A series is the ideal 
backing pump.)   - ; par tnerof the electron mi- 

And convenience. The ' >  croscopist, especially one 
controls are simple, easy   - ' who likes to concentrate on 
reading, and placed at your microscopy, not on running 
fingertips.The bell jar is at . ' a vacuum system. Send for 
working level,and a stainproof the complete story, Bulletin 
work surface is nextto it, The nitro 3101. Kinney Vacuum Com- 
gen fill tube has its own pany 3529 Washington Street, Boston, 
nel and is right on top. The whole system is Massachusetts 02130. 

kInn2LI'v2oUUm 
A UNIT QF ENEAL Sic5NAL CORPORATION 
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w cryogenic rrrg. raor . square cornered, 
Flat topped to Fit in ftk any lab counter 

This is our new.LR-310 refrigerator medium-size than.8 days' normal holding tim . The Supr In.- 
cryogQnic storage for any temperature from a rei- sulated storage cylinder provides truly eqonomi- atively warm.-IOO.O (actualiy within the range of cl service. A wide variety of racking systems and 

some mechanical refrigerators) all the way down accessories customize the unitte -1960c.- There is room.for 8 cu. ft. of vapor- laboratory requrements..0 many.ifferent 

phase storage deep down inside it, with better 

r further information, contact union carbide Corporation, Linde Oivision, CRYOG 
ogenic Products Oepartrnent, 270 Park Avenue, New York, N.Y. 10017 
0 and UNION CARBIDE reX gisteed ir d marls oi Union C bi e Corpor Don, 







THIS 

ANALYTICAL 

ULTRA-CENTRIFUGE 

PATTERN... 
(ACTUAL SIZEI 

WAS RESOLVED LIKE THIS: 

Results like this can be achieved in 
your laboratory, possibly with your 

o present spectrophotometer. 
Gilford "building block" accessories 

o give you extra flexibility to meet your 
growing needs. No single-purpose in- 
strument was used to analyze this 
film strip. The results were obtained 
with a multi-purpose spectrophotom- 
eter equipped with the Gilford Model 
2410 Linear Transport. 

The Model 2410 Linear Transport 
Strand Marker can handle such materials as photo- 
Viral  e=1126 graphic emulsions, cellulose acetate 

membranes, and polyacrylamide gel 
SCAN OF FILM STRIP FROM AN cylinders and slabs. These materials 
ANALYTICAL ULTRA CENTRIFUGE can be analyzed in both the UV and 

INSTRUMENTS: Gilford Model 2410 Linear VIS regions, as the monochromator 
Transport and Model 2400 Speclrophotometet provides energy throughout this range. 
X - AXIS: 0.55 cm/in. 
Y-AXIS OD-lOAbsorbance Learn how easily and inexpensively 
SCAN SPEED: 1.0 cm/mm. 
CHART SPEED: 05 mm I. - this device can be adapted to your 
APERTURE: 0.05 mm x 2.3 mm 

SOURCE Gillord Applications Laboratory present system. Phone 21 6/774-1 041 
Oberlin, Ohio 44074 today, or write for Bulletin S 279 

WITH THE MODEL 
2410 LINEAR 
TRANSPORT 

INSTRUMENT 
LABORATORIES INC. 

OBERLIN, OHIO 
44074 
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You're really in the Space Age 

wit this big Theic 0 Incubator 
Each of the !x sh1ves furnished with the TheIQ  ;at high h0atior fIA wrmup, ttIep - swtd to - 

 fLIff5 quare feet of t&wtetti 32 cubic-foot iricutator iv flg corn patib e- With t-e setpeint-i usablspao and supports up to 100 poUnds You - in tmperature uniformity. -Dual therm0stat - - 

et at /east 30 square feet of shelf space a shelves in&orporates a back up saf4ty thrrTi&stat t insure 
are adjustable ./' centers and extr&s.hilves are - - fe.teI'tpeatur& at atlitimes. K  - -- 

easIly added for additional capacity. - --There is a door Cfltr6 led interi tight also a 
Takes only 3'f' x.$7.'61 floor space ytw.ill hI4 - - up x o&tIt fr accessorIes suph a roller drum 

880 OD bottlesl It can replace a half dozer smaller - - -stirrr r shaker The onIi6unted ?/' d al ther 
incubatosw.hlte.till offering the.oo.jnien of - - meter (O$0C has bui fln- ai tio.n adjustment 
reach-in access. There.are4wo modeIs-Standrd: - dnsideri ng the many feature-Th -adtt on to 
ambient plus 5 to 70C and Low Ternperature5.t&7.Q  "space age capacity an.dTheIeo' fain dnarne for 

Mechanical convection provides temperature uhi uflffortmty how can you equal tt? et full details 
formity 5 to 370 0 5 38 to 700 1 0 and h gh from your Precision Sc ent fic Oealer or write us for  - 

heat transfer A four position switch permits selec Bulletin 322 Precision ScientifIc Company 3737 W 
hon of heat levels of off 350 700 and 1400 watts Cortland Street ChlOao Illinois 80647 

l'fEClSlON . - 

-3:-,- --. ;-n'--.. - 

3:./ --3:3:- 
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If the color on your fil 
doesn br of 

ight 

as well have shot I 

black ndwhite. 

Look at any Color photomiCrograph. If the For many applications, you can also 
white background around the specimen add Photomax automation to your 
is not pure white, then the colors aren't current research microscope, with the 
accurate. If the white is pure, -- - Olympus PMS-Il automatic 
and the colors are accurate-you r' color camera. 
probably shot it on a Photomax. It fits any microscope with an 

The Olympus Photo max is the RMS-standard, upright photo 
6nly photo-microscope that tube. See for yourself how accu- 
ensures accurate color, because - rately the Photomax system will 
only the Photo max meters the - reproduce your specimens. Mail 
light and tells you, before YOU  one of your slides to us today, and 
shoot whether your illumination 3:\ we'll return it with a free 35mm 
is too red, too blue, or matched or Polaroid photomicrograph- 
precisely to the color film you're  in color as accurate as color 
using. No test rolls, no wasted shots. film permits. 

The color and exposure meters read - And after you've compared 
a spot covering only 5% of the'pic- - - ' performance, compare price: 
ture area so you don't have to - -- the Photomax can save you 
remove your specimen slide to ' up to 50% of what you'd 
measure illumination color pay for other photo- 
-just frame a portion of the 3 . microscopes of equal 
specimen background in the - quality-but without 
meter crosshair frame. . OLIF exclusive 

Photomax sets your 
exposure automatically, - -,  regulation. 
too. And you can choose which - - 

specimen details receive optimum?1 
exposure: just center one such detail in I g  OLYMPUS CORPORATION OF AMERICA 

 PRECISION INSTRUMENT DIVISION/Dept. . I 1  2 Nevada Drive, New Hyde Park, N. Y. 11040. the meter frame, and press the trigger. %C,, I 
The heavy microscope framewith built-I Please send information on the El Olympus Photomax 1 

in Kdhler base illuminator makes an ultra-I recording microscope, El PMS-ll camera. 
El I enclose one of my slides. Please phatagraph it in 1 stable camera platform. It's a versatile I El 35mm  Polaraid color, and return it to me free of 

microscope, too: adaptable to dark-field charge. El Or have my nearest Olympus dealer demon- I 
and polarizing observations, its inter- I strate the Photomax in my own latin. I 
changeable nosepieces let you switch I Name________________________________ 
from Planachromat to phase contrast I Title__________________________________ 

-objectives sets in seconds. I _____________ I 
I Organization 
I Address___________________________________________ 

L State zip 
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We're ens U tee.. 

through. 
Nalgene Lahware in TPX* is 
shatterproof, autoclavabie, has 
exCellent chemical resistance, 

remarkabl heat tolerance, and is. 
clearer than optical glass. You can eeright through our sales story. 

This is the fir transpar ot 
plastics labware. Select gra uated 
cylin ers from 10-1000 ml (Cat- 
No. 3663), graduated beakers 
from 30-1000 ml (Cat. No. 1203), 
pharmaceutical graduates from 
125-1000.ml Gat. No. 3Ei73l,. 

3:..f-' specimen i he (Cat. No. 5510), 
and T- an Y-type connectors 
(Cat Nos. 6156 nd 6157). when 
you pecify Nalgerie Lahware, 
20 y ars' leader hip says you're 
ri.gt Order from your..Lah 
Supply Dealer. 
4TPX is a triid mark of Imperial Chemical lndiistri Limited f r their 
brand of methylpentene polymer. 

NALGENE LAWAAE DIVISION 

NRWE 
4 $3550 P ATiON 

3. 3/. 

Ask your Lab supply Dealer for our new Catalog or write Dept 8503, Nalgene Labware Division Rochester N Y 14602 
Vfsff our 6oaih at she Federation Show Circle Na 49 an Readers Service Card 
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Recording of reflectance of phenol-derivatives (1 g. each) separated on a silica gel plate treated with molybdic phosphoric acid. 

There's a lot more information contained in a thin-layer chromat- Now- 
ogram than you can learn by just looking at it. And there's an easy, accurate and reliable way of extracting that information- 
non-destructively. thin-layer 

The ZEISS chromatogram Spectrophotometer not only pro- 
vides rapid identification of chromatographic zones by direct ex- 

chrom atogram s also enables you to make quantitative evaluations. We repeat, 
amination, scanning at any wavelength between 200-2500nm, it 

can tell x'ou m ore quantitative evaluations, with no loss of substance. The method J is the measurement of light absorption by diffuse reflectance, 
than m eets the eye transmission, or fluorescence at the proper wavelengths. 

But even if quantitative evaluations aren't vital to you, the 
chromatogram Spectrophotometer will still save you time and in- 
crease the accuracy of your routine chromatographic analyses. 
For instance, in many cases you can eliminate staining altogether. 
It will identify also many spots where the amount of substance 
present-is too small to be characterized by conventional methods. 

And its versatility is such that it is not 
limited to TLC plates alone. It can, as ex- 
amples, make transmission measure- 

ms and plastics, photographic 
plates, electrophoresis and chromatogra- 
phy strips; reflectance measurements of 
individual spots or reflectance variations 
on paper, plastics, tiles and paper chro- 

matographs; fluorescence measure- 
.-.ments of individual spots or variations 

- on all of the above. 
There are a great many technical 

q details and modes of operation of this 
unique instrument. For the complete 

story,write carl Zeiss Inc.,444 Fifth Avenue.New York,N.Y.10018. 

Service natIonwide. 

EEIEE 
THE GREAT NAME IN OPTICS 

circle Na. 23 on Readers' Service Cord 

ATLANTA, BOSTON. CHICAGO, COLUMBUS, DENVER, HousToN, LOS ANGELES, PHILADELPHIA, ST. LOUIS. SAN FRANCISCO, SEATTLE, wASHINGTON, D.C. 



Technicon's new amino acid analyzer 
produces 12 chromatograms every day... 
unattended with unparalleled 
resolution and accuracy. 
__________ * Automatic sequential sample introduction utilizing our 40 place sampler... 

once loaded it advances unattended, handling a3day workload or a single sample 
with equal facility. Completely automatic repetitive cycles of column elution and 
regeneration. only possible with Tech nicon's new, infinitely flexible, programmed 
multichannel valve. u Thanks to our unique FAIL-SAFE devices, there is no risk 
of losing valuable samples in the event of something as unlikely as power failure 
or mechanical misadventure in your absence. What's more these are not 
"blue sky" statements. The TSM Amino Acid Analyzer is now operating as stated, 
with unparalleled resolution, and unmatched sensitivity and accuracy in some 
of the world's leading research institutions. For details write Dept. x. 
Technicon Corporation. Ardsley, New York 10502. 

0> 

COPYiIGHT@ mae sy TECHNCON CO5PORATION,ARDSLEY. NEW COSK 
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your complete source for 
Microscopes with the Metallurgists' - 

o 0 
0 0 Menculet Model 416 
0 0 0 

000000000 00000 0000000 00000 000 00000 000 Binocular Model 
.0 0 

0 ROLISCOPE  33:333- 0 LiSERIES N" METALLOGRAP 
SERIES TM  0 - New budget-priced models wi 
UNIVERSAL.0 For large 0 fItfiOld objectives, widefie 0 - o eyepieces, coaxial stage co MEASURING 0 0 trols, and many optional aece 

series. MoIels with combln 
0 0 Xenon-tungsten or tungsten 

0 lumination available. 

0 - - - 0 From 
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HItS Vacuum 0 Size Lyopiecesin 0 0 03 Heating Stage for 0 Turret Type $7$ 0 Widefield Filer 0 Stereoseoplc - 0 Stei'eoscpec 0 -Stereo$c0pI 0. PIU,AR STAND FOft 1500 Q-. - $62 o eOX-$25 0 Nlloronteter $15  MSL , .$1O/ o- ..4-414i 0 MSIL $47<  -TE.3:..3-gt$ , $75 -- - - - - ROScOPic MOO 

0  LI Please send UNITRON's Microscope Catalog No. F-4 
3-"- 0 Li I want a FREE, no-obligation, trial of Model .. - 

0 
FREE TRIAL 0 NAME DEPT.____ 

salesman's demonstration gives you only about 30 minutes to 0 COMPANY____________________________________________________________ 
examine a microscope . . . hardly the best conditions for a critical o 
appraisal. But uNITRoN's Free 10 Day Trial allows you to evaluate 0 ADDRESS____________________________________________________________ 
the microscope in your own lab, and prove its value to you, in your 0 
own work, before you decide to purchase. 

WRITE FOR OUR FREE CATALOG ________ 
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Are you using photography for prints out graphs of density vs, X-ray diffraction and U.V. absorption 
recording quantitative data? position on the specimen. studies - air reconnaissance and 
Should you? Information about brightness, meteorology. It's available with 
The Joyce, Loebl Double-Beam physical density, thickness, many helpful accessories including 
Automatic Recording temperature, or any phenomena that computer interface equipment. 
Microdensitometer Mark IIICS you can record as a variation of Better than ever through Tech/Ops 
provides a quick, easy, reliable way photographic density can now be national sales and service 
to get a lot more out of film than measured and recorded. The organization. 
just a picture. Whereas your eye reliable double-beam, null balance To find out exactly what these 
tells you one spot is relatively design makes the Joyce, Loebl remarkable measuring tools can do 
"bright", the Microdensitometer Microdensitometer unusually stable for you, write to Joyce, Loebl & Co., 
tells you exactly how bright, and and repetitive. It is clearly Inc., an affiliate of Technical 
how much brighter one spot is than established as the leading Operations, Incorporated, 
another. instrument of its kind, for such Department K-3, Bldg. 3, South 
It scans a negative or positive along diverse applications as measuring Avenue, Burlington, Mass. 01803. 
straight or circular lines, accurately mountains on the moon - 

measu ring and recording optical radiography - cell research - high tech ops 
density throughout the scan ... resolution mass spectrography - 

33 

The Joyce, Loebl Double-Beam Microdensitometer 
*..for recording a wide range of increments 
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assistance to help solve your specific cleaning problem. I 
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DlAPIIt.Tflftir hi H  '4W H H is '4 is hi H  ULTRASONICS, INC. I a: 
720 Center St., Sheffield, Pa. 16347 1 
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mu. new Sepharose 

Extends gel filtration separation and fraction- 
ation of high molecular weight substances: 
viruses, nucleic acids, proteins, polysaccharides 
The new "bead form" of agarose - Sepharose - now ex- 
tends the gel filtration method to the separation and ..I  

- z I fractionation of molecules with molecular weights in the 
1.1) 0- N I millions. Sepharose is prepared in the "bead form" from 

I tration of agarose during preparation, Sepha rose gels with 
2 agarose, the neutral portion of agar. By altering the concen- 

  .2 different fr ctionation ranges are produced. Sepharose 
gels complement the present series of Sephadex? 

-a tion method for the fractionation of molecules with 
gels, and together they extend the limits of the gel filtra- 

______________ - molecular weights ranging from essentially zero to 
0 O 2.2 approximately 25 million. 
Cl) O 0 SEPHAROSE 

Sepharose Particle Percent Fractionation 

ON '*A svvv  go .aeqw.w o noA Type Size Microns Agarose Range 

213 60-250 2 2x106 to 25x106* 

4B 40-190 4 3x105 to 3x106* 
asAo1dw - _________ _____-____ 

uoELiso4 j - *Determined with polysaccharides. 
- Pollovlrus 

-, - lypel 
*WON in TNV 

* 0 
LU 4 

el,!. *Pl''! Pun 4uJd .5oe 

L J Adenovirus 
1 Type 5 

0 100 000 300 400 000 50 100 110 200 
*UEUEEEUEEEEEE Elution volume ml Elutian volume ml 
EEEEEEEEEEEEEE Chromatography of a crude prep- Separation of 2P-labeled adeno- 

(-4 . aration of satellite tobacco necrosis virus and poliovirus on Sepha- 
virus on Sepharose 48. rose 28. 

Separation of the 
replicative RNA 

I intermediate (first 

peak) synthesized 
I in RNA phage- 

infected cellsfrom  don  single stranded 
cellular RNA (sec- 

o ond peak) on 
12000 ' Sepha rose 48. 

- ti Erikson and Gor- 
Blo- 

I phys ROS. Corn- 
- ow 422-428. 

113 '0 10 1921 20 25 

E - 13 0lubr Number 
 . (4 0 I 
es - is 06 

DO. = a) - in4Gin 

 _ _ U 0 IDLLI 7 LU X 0 z --a 
______________ 0 
________ Lii 1 00 100 Elulion volume ml 

Separation of a mixture of KB-cell nucleic acids and 32P-labeled polio- 
 SSVVV  *  n noR  virus RNA on Sepharose 28. The first peak contains KB-cell DNA, fol- 

lowed by poliovirus RNA, KB-cell r-RNA and KB-cell s-RNA. 
,a..5SisJFP9' 

For adcfitional technical information on SEPHAROSE, write to 
j.Aojdw II PHARMACIA FINE CHEMICALS INC. 

800 Centennial Avenue, Piscataway, N.J. 08854 
.,uewlandeO uoisiso.' ,, Pharmacia (Canada) Ltd., 110 Place Crmazie, 

1 Suite 412, Montreal 11, P.Q. 
f inquiries outside U.S.A. and canada should be directed OWON  to PHARMAcIA FINE CHEMICALS, Lippsala, Sweden.) 
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The Model 3320 Tn-Garb? Spectrometer is loaded with 
the kind of features you'd expect in the most expensive THREE INDEPENDENT 
instruments. Yet it's priced among the lowest When CHANNELS OF ANALYSIS 
you examine its capabilities, you II find features like 
three simultaneous channels of analysis controlled and 
ambient temperature operation (you select the method 
you want), automatic external standardization that works 
with all degrees of quenching and alltypes of quenching 
agents, outstanding counting performance and 200 
sample capacity. It has built-in capabilities for gamma 
counting and continuous flow analysis which together Model 3320 incorporates Packard's patented 
with the optional data processing capability let you arrangement of three completely separate chan- 
upgrade it to meet virtually all your future needs For ne/s of pulse height analysis, each with precisely 
more details call your Packard Sales Engineer or write adjustable linear amphfication and continuously 
forBulletin lO57Uto Packard Instrument Company Inc variable discrimination levels. You count each 
2200 Warrenville Road, Downers Grove Illinois 6051 5 sample only once and collect data in all three 
or Packard Instrument International S.A., Talstrasse 39 channels simultaneously 
8001 Zurich, Switzerland. 

Packard offers stimulating career opportunities for scientific and technical personnel We are an equal opportunity employer. 
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SORVALL knows all the centrifuge angles... 

...AND 
THE 
HORIZONTALS, 

Whether you centrifuge at superspeeds with an Angle Rotor (up to 49,500 x G - 48,200 
x G with standard 8 x 50 ml Angle Rotor), or at lower speeds with a Horizontal Rotor, we 
can meet your requirements. Take our HB-4 Rotor, for instance, Of Titanium alloy and 
aluminum construction, the HB-4 offers four 50 ml buckets, and accepts most of the 
tubes and adapters normally used with our standard 8 x 50 ml Angle Rotor. And you can 
use a lot of other SORVALL Rotors in both refrigerated and non-refrigerated SORVALL 
Centrifuges. It's a fact - we offer more versatility and reliability where it counts - in 
performance - than any other manufacturer. You know this if you have a SORVALL Cen- 
trifuge. If you don't, you owe it to your lab work to get one. The instrument illustrated is 
our well-known RC2-B Automatic Superspeed Refrigerated model. Literature? Just write: 
Ivan Sorvall, Inc., Norwalk, Connecticut, 06852. s  

ror additional information ask 
for Bulletin SC-3/ARC-2 
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The new CORNING? Better sampling, aspiration smooth and sure, 
Model 16 pH, Pco2, Po2 System For standard samples, a new The Po2 membrane is now 
does the same things as before. . spill tray keeps the module's polypropylene, so no spacer is 
Only better. face clean. For the small ones, needed; speeds up setup and 
Like that small German car, a new micro-capillary adapter calibration time. The Pco2 
you have to operate it to simply plugs into the electrode is a new design that 
appreciate all the improvements, sample chamber entrance for adds stability, cuts drift. 
to find all the ways greater speed. Better see it for yourself. 
we've made it better. Better membrane check. There are a lot more advances 
Better calibration time. A new locking disc prevents in the new Model 16. Send the 
A new, single-unit bubble chamber accidental polarization of coupon for full details, and see 
gives you faster equilibration time electrodes. . the real thing by asking for a free 
of your calibrating gases. Better protection. demonstration. The only thing 
Better aspiration. A new relief valve prevents we can't show you is a "before" 
Now there's a switch that blowout if sample is introduced unit. They've all been replaced 
automatically turns on the pump in start position. with "afters." On us. That's part 
only when it's needed. There's no Better electrodes. of the Corning promise. 
overheating or loss of vacuum There's now a non-stick Teflon* 
when cleaning the Strip in the tubing of the Model R 
sample chamber. blood pH electrode to make *TefIon is a Ou Pont trademark 
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13efore these improvements and An automatic aspiration service 
advances, the CORNING? draws samples into the pH 1 Corning Glass works 
Model 16 System was already the electrode and the Pco2 and LaboratOinY PrOdUcts Dept. 5C-3 
bestwayto measure blood pH. Po2 chamber. Italsoflushes I Medfield, Mass. 02052 
And Pco2. And Po2. Simply, them clean, cutting down 1 o Please send information on the new 
quickly. the time between tests. I corning Model 16 Blood pH System. 

Our special control valve I a Please call to arrange a demonstration. There's no water bath mess I lets you switch instantly from one 
or delay. The Model 16 controls calibrating gas to another. I Name 
temperature electronically. I 

The solid-state meter I _________________________________________ 
As little as a 150 lambda sample has a full 10" scale. Reads easily I Title 
is enough to measure all three to 0.005 pH (pH 6.6 through 8.2) I 
parameters. and to 0.5 mmg on the Pco2 I Address and Po2 scales. I Firm 

Sample is at temperature Before, I city, State, zip Telephone 
inside 15 seconds. And held there, the CORNING Model 16 was the 
your setting between 36CC. Then, we improved it. CORNING 

automatically. Within O.010C. of best blood pH system available. 
and 35oQ Send the coupon for all the data. SCIENTIFIC INSTRUMENTS 
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HIS IS A LIST OF OPTIONS YOU HIS IS A LIST OF OPTIONS YOU 

YON71 NEED (ThEY'RE BUILT-IN) CAN ORDER SEPARATELY 

?Dual channel - double beam Nitrous oxide burner 
Digital concentration readout (2) Total consumption burner 

True mathematical integrator UV-Vis spectrophotometer attachment 
Recorder and computer outputs Recorder (if needed) 

?Push-button automatic zero control 
?Servo-automatic recalibration 
*Reads 2 elements simultaneously, or 
Read one element w/internal standard 
Push-button fail-safe flame ignition 

Gas control system (3 gases) 
*Push button fail-safe N20 conversion 
*Gas and flame safety monitor 

?Simplified hollow cathode zone balance (2) 
Six tube hollow cathode turret 

*Preset independent hollow cathode current 
Curved slits on monochromator 
Constant head drain system 
Flame emission capability 

*AII solid-state modular electronics 

Stabilized voltage regulation 

?External electronic test circuit 

Single, integrated package - 18" x 40ti x 20" 
(33 ( 

asExclusive features 

ATOMIC ABSORPTION 

WITH THE OPTIONAL EXTRAS LEFT IN! 
Add up the "optional extras" that are really necessary 
for safe, easy, dependable and precise analysis by 
atomic absorption. Then write for further information 
about the Model 153. 
instrument Leasing Progrom details upon request. 

<ii> 
INSJRVMEIAIION [ADO DAJOBY INC. 113 DADIWELL AVE. [[flNOION1 MASS. 02113 
OFFICES IN: ATLANTA * BALTIMORE * BOSTON * CHICAGO * CLEVELAND as DALLAS * DENVER * DETROIT * HOUSTON * LOS ANGELES 
NEWARK * NEW YORK * PHILADELPHiA * SAN FRANCISCO * ST. LOUIS * WASHINGTON * TORONTO * MONTREAL * VANCOUVER * ZURICH 
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996 ScIENcE, VOL. 163 



Our man in Lilluput 
Once upon a time in Lilliput'2 there lived very strong (proportionately radiused try (and Lilliput) than any other (We 
a man skilled in organic chemistry. But bends, support rods, and heavy borosili even hear they smuggled a few into 
he had problems with glassware-not cate throughout) beautifully designed Brobdingnag for ultra micro work) 
all small ones (unfortunately). (functionally), and very complete (the All stories should have a happy ending 
Such problems as the waste of large completest) You can help by writing in for our com 
amounts of solutions; ground joints that Swiftly he ordered a Bantam ware plete 300 page catalog, TG 20 bw 
leaked minutely under vacuum; product fractional distillation unit (a unique item 
hold-up; breakage and awkward design. with nothing in vertical alignment) and Or contact our man in your area. 
(The height of chromatographic cal- chromatographic column apparatus (with 
umns gave him nosebleeds, and he had changeable porosity discs). ?rradinmarkstsinintes 
to bicycle from boiling flask to recovery In use, it was small, strong, well de "Casrtinsyet Messrs Gslliverasd5witt 
flask on a large scale distillation set-up). signed, and very very good. 
Then one day, he was looking through a Bantam ware pleased the little chemist 
new Kontes Catalog (TG-20) and he so much he told all his little friends And 
spied a listing of an entire group of glass- the word must have spread, because K - N * ware called - . - Bantamware?. It was there's more Bantam-ware semi micro 
small enough for him (semi-micro), and glassware in labs throughout this coun Vineland, New Jersey 

Regional Distributors: KONTES OF ILLINOIS, Franklin Park, Illinois * KONTES OF CALIFORNIA, Berkeley california 



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 Corporation, Brush Instruments Division, 
37th and Perkins, Cleveland, Ohio 44114. 

CLEVITE B R U S H  

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. 

The Mark 200 lowboy (right) is an eight. 
channel system that combines solid-state 0 

electronics with modular construction to 
economically meet your specific require. 
ments. Choice of channel widths and bia. 
medical front ends. Range of chart speeds 
0.05 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 // //33;o??i- 
channels. Features the Brush patented 

L -.4 pressure-fluid system. Frequency re- 
sponse: 70 Hz at 0.5 full scale; 40 Hz at 
lull scale. 
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- Until now, the analytical and clinical chemist faced a gap in spectrophotometric instrumentation: Either 
334 cho instrument under ose an intermediate priced $1,700 or a high resolution instrument priced near $3 500 

This wide cost differential forced many analysts to accept less in range and resolution than they desired 
Now the Perkin Elmer UV-VIS Spectrophotometer, Coleman Model 111 bridges this gap. This new 

instrument provides the resolution of a 2 mg band pass, dual light source, wavelength range of 200-900 mu, 
plus proven dependability-and it's priced at $2,200 (only $1,750 for the 340-900 mot model) 

* Spectral band pass of 2 m is constant throughout the wavelength range-waielength accuracy is better than 0 5 m5 
* Exclusive, dual-range phototube detector coiers the entire 200 to 900 m5 range-eliminates mid operation switching and 
prevents positioning errors. * Dual light source, selected by operating a lever, provides a tungsten lanip for visible and a 

deuterium lamp for ultraviolet work. * Large sample compartment accommodates cells up to 100 mm 
Write to Coleman Instruments Division, The Perkin-Elmer Corporation, 42 Madison Street Maywood, 111. 60153 
VISIT OUR BOOTH PITTSBURGH CONFERENCE Ask for Bulletin 5-326. 

PERKIN ELMER 
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The never-before-achieved 200 MHz clock rate ADC multimode operation that HP has already contributed 
for the new Hewlett-Packard 5401A Multichannel Ana- to nuclear and statistical analysis work. 
lyzer will add speed and flexibility to your spectrum Besides the price, under $12,000, not much more 
analysis work. This precision instrument offers you a need be said. 
12-bit ADO (4K resolution) and memory expandable Call your local HP field engineer for all the details on 
from 1024 to 4096 or 8192 channels. Now get ex- the new 5401A Multichannel Analyzer. Or write 
tremely high digitizing rate.., on top of the outstand- Hewlett-Packard, Palo Alto, California 94304; Europe: 
ing linearity and stability specs, I/O flexibility, and 1217 Meyrin-Geneva, Switzerland. 

HE WLETT PACKARD 

NUCLEAR INSTRUMENTS 

.3 , . 3,.3 3 -. 3, .33 3 3 

.3/ - 

3033-3/ 333333 
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-3-'.3'3-< '''033-77 "'3'30-'>'3' rial fermentations is now available as 

an accessory for bench scale fermen- 
tors. It replaces the hypodermic syr- 
inge which is difficult to use with 
mycelial cultures. The device attaches 

37/ easily to the fermentor headplate and 
may be autoclaved with the fermentor 

- intact. The device incorporates a plas- 
?-'--iK . - tic syringe pump, collecting tube, air 

- / filter, tubing and pinch clamps, and 
-  / ' can be completely disassembled for 

" cleaning. Write for Catalog GZS-1OI. 

New Portable Rotator 
Has Many Lab Uses 
A low-cost portable shaker has been 
developed that plugs in right where 
you want it; in a small incubator, a * 

refrigerator or any corner of your 
lab. It meets a variety of research 
needs in shake flask studies of aera -Bench Scale Fermentor Adapts 
tion, temperature and media. This to New Research Needs 
rugged rotator imparts smooth repro -- 
ducible motion to all flasks on the  The Modular MicroFerm Fermentor 
shaker platform. It is precision built  has a new exhaust air condenser that 
with a powerful triple-eccentric drive minimizes evaporation loss of liquid. 
mechanism designed for continuous- Bench-Scale Freeze Dryer New plug-in filters for inlet air and 
duty shaking and long life. Speed is 5-Liter Capacity exhaust gas are heated to prevent 
controlled electronically over a wide Has condensation. Built-in rubber dia- 
range. Choose from a selection of The Cryolizer, Model B65 is a versa- phragm facilitates syringe inocula- 
platforms for flasks, test-tubes and tile freeze dryer used for manifold or tion and sampling. The MicroFerm 
beakers. Write for Catalog GZS-.100. batch lyophilization. It is available accommodates a variety of plug-in 

with a variety of interchangeable accessories and control modules for 
vacuum drums and manifolds that regulation of pH, foam, continuous 
may be rotated a full 3600 while un- culture and illumination in photo- 
der vacuum, permitting easy access synthetic studies. Agitation is elec- 
to all ports. It has its own refrigera- tronically controlled over a wide 
tion and automatic defrost systems range. Heating and tap-water cooling 
which are all interlocked electrically is achieved automatically on control 
to prevent operating errors. Other demand for regulation of temperature 
new features include a vacuum shut- within ?0.250C. Optional features 
off valve between the pump and the include a piggy-back module for 
trap, and a thermostatic expansion automatic pH control, and a solid 
valve in the refrigeration line for opti- state foam controller arranged in a 
mum Btu efficiency. Automatic de- swivel compartment. Built-in minia- 
gassing feature minimizes pump ture strip-chart recorder provides a 
contamination. Dependable, elec- continuous record of temperature. 
tronic gauge provides a continuous Four interchangeable vessels are 
reading of vacuum. Write for Catalog available for 2,5,7.5,and 14-liter cap- 
GZS-1 02. acities. Write for Catalog GZS-103. 

Sampling-Inoculator 
Aids in Viscous Fermentations 
A low cost device for sampling and in- NEW BRUNSWICK SCIENTIFIC CO., INC. 
oculation in mold, fungal and bacte- 1130 SOMERSET ST. * P.O. BOX 606. NEW BRUNSWICK. NEW JERSEY 08903 
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Unlike other biochemical supply 
houses, mere re-sellers, we make all 
our own enzymes. We have adapted 

IllIllIll 11' such specialized analytical techniques 
WORTHINGTON as column chromatography, free-flow 

electrophoresis, and disc gel electro- 
phoresis to routine enzyme produc- 
tion. From our efforts come enzymes 
with the purity and high activity re- 
quired for demanding research work. 
* For example, our chromatographi- 

cally-prepared pancreatic ribonu- 
cleases, RAF and IRASE, are free 
of that last 10/a impurity found in 
other preparations. Even though we 
sacrifice half our yield in final puri- 
fication, our RNA materials are 
priced competitively. 

* Another ribonuclease for nucleic 
acid chemists, our RT1 has twice 
the activity of any other commer- 

 DNase cially-available product. * Our standard once-crystallized 
f U1LT DNase and our chromatographi- DNase -iree JsiNase 

.. . cally-prepared alkaline phospha- 
tase both are upgraded electropho- 
retically to eliminate trace RNase. 

the cleanest, sharpest tools The preparation of each of our 200- 
plus enzymes is carried through by 

for molecular biology the one person who best understands 

come to you direct the process. His records provide the complete history of each batch of 
from Worthington every enzyme. If necessary, we can 

trace any material back to its source. 
Re-sellers can't do this. They merely 
slap a new label on the bottle and 
stick it on the shelf. 
Ask for the Worthington catalog. 

Worthington Biochemical Corporation 
Dept A 
Freehold, New Jersey 07728 

0 Send WORTHINGTON ENZYMES 
FOR RESEARCH booklet. 

0 Send the complete Worthington En- 
zyme Manual. I am a new customer. 

Name 

-- Title 

Institution 

Address 

City 

State Zip 
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SpectroSystem by Variari: a total analytical Special Instrument/Gomputer Interface,  Varian 
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sing and optional on-line computer control of your bit word length, and a Teleprinter. metry, m.as.spedrometry, De signed with the sc.ie.ntist in mind, SpectroSystem 
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NMR or EPR instruments. The typical Sp e otroSystem frees yo.jj.do more ad bette.rohemical analysis. 
comprises: a complete package of software for your Typical results: an EPR spectrum simulation (4) tha 
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ChromtOgraphV analysis, printoUt. 6f formula cal- service, on-site training. It's a working.field-proven culatioh from.mass spe.trosc. measurements..s.ystem.Arid.it'sd.eliverable to your lab now. For 
SpectroSystem is the versatile product of aspecial brochure, write Varian Ins 
task force of Variancientists, .rogram.mers.and .r.m9pt. Group, Data 
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Using your 
wife's blender 
is like shaving 
with her razor. 

You wouldn't think of using a kitchen gadget in your laboratory. 
And Waring wouldn't think of taking the kind of blender your wife 

makes Hollandaise with, changing its nameplate, and claiming it's 
a piece of lab equipment. 

Waring Commercial Blendors? were specifically designed for 
- laboratory use. And if people like you don't buy them, nobody else will. 

Take our new 5000 Series Blendors, for example. They're designed 
3 for homogenizing, emulsifying, macerating, disintegrating, grinding, 

3 shredding. 
3 The containers are an exclusive Waring "Cloverleaf" design. 

The blades are 304 stainless steel. Both are hydrodynamically 
engineered for outstanding blending action. The motor is powerful 
and virtually maintenance-free. Illustrated: 50125 - 7-speeds; 8-button 
switch; chromed base; 120 volts AC; 3-conductor cord with adapter. 
UL listed. Available in Canada. Stainless container $74.95. Glass 

3 - container $59.95. 
Our laboratory line includes an Aseptic Dispersall? container, 

an explosion resistant motor model as well as many accessories. For 
3 example, there are numerous interchangeable blades and blade 

configurations. Waring will also design specific pieces of equipment 
for special applications. 

To learn how helpful a Waring Blendor could be in your work, 
- write us today. Helping you is our job. 

Waring waring 
3333 Products Division 

Dynamics Corporation of America 
New Hartford, Conn. 06057 
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This is t e general-pur ose b r f ur n w 
family of SR potentio etric rec rders5Th re's also 

ne for us with gas chromatographs (the RG-GC) 
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re new, third-generation d si ns. For tails, 
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Scientific instruments, apparatus, chemicals, 
Sargent-Welch 5cientific company 
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Etraut it with a PAR 
.3 Waveform EductorTM 

The PAR Waveform Eductor. 33533 a sig 
nai'averager use.d to extract repetitive 
signals from noise. For complete in 
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This is the 
revolutionary micropipet 
with an unbelievably. 
accurate tip and a 
completely automatic to 

Take.the new Eppendorf. 

3 automatic micropipet in hand 
and be prepared to have your 
pipetting habits changed.., radically, 

For example, you won't have 
to wash or wipe pipets anymore, or  
Worry abOut contamination or liqtiids - 

in your mouth. The Eppendorf holds > 
liquid in disposable plastic tips that are ' 

instantly interchangeable and completely -' 

separate from the pipet mechanism, 
You'll also have to unlearn living with 

significant pipet error.Unhke glass or ordi 
nary plastic pipet tips which always retain a 
significant liquid film on their inner surface, 
the Eppendorf polypropylene tips assure virtu- 
ally complete sample recovery-over 99% with 
aqueous solutions, 97% with serum, And 

. look at this precision: at.5. U, standard. . .. 
deviation is under 0.04 d, or less than 1%. 

But the easiest thing to get used to wit 
the new Eppendorf is the ease and speed 
of pipetting. Just press the button on 
top to fill. To empty, press again. That's 
all. Blowout of the entire sample.is 
au.tomatic and coin.plete. 

The Eppendorf is.available i 
dispensing volumes of 5,10, 20, 50, 100, 
200,500 and 1,000 lA. It can even be used 
with acids and organic solvents. 

Once you've tried the revolutionary 
Eppendorf, you'll never want to use 
conventional micropipets again. 

... May we send you more inforniation?. .., ... 
Just write: IEppendorf Divisi 

Brinkmann Instruments, Inc., 33 

Cantiague Rd.,Westbury, N..Y. 11590 

33 !Aupen.rf ROPIPETS ... ... 
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4frty watei, spot flu, make you cougi, pit marble, 
spoil antibiotics, ruin ordiiigt ape0 

Pollutant particles can, be more By comparison of.a particle in 
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mcrescope fitted with a.photorni- micrographs, whic.h.are available fo.r ' 

crographic camera.And Leitz is the.almost evary.common particu.te 33 

leading name.in this specialized.substance, prompt analysis.can be 
equipment made of polluta.nt.Particles. Photo 

microg.raphs made w.ith.the Leitz 
Leit P.cla.rizing Micro.scopes are.Microscope-amera permit more 

used .b.y3municipal age.ncies to k$en leisurelycomparison, serve as a per 
tify air and wate.r. pollutants.-.and 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for th 
presentation and discussion of important issues The University and Student Dissent 
related to the advancement of science, including 
the presentation of minority or conflicting points 
of view, rather than by publishing only material 
on which a consensus has been reached. Accord- There are a number of ways of viewing the present crisis on the 
ingly, all articles published in Science-including campus. For a relatively senior teacher, one of the more painful ways 
editorials, news and comment, and book reviews 
-are signed and reflect the individual views of the is to regard it as evidence of an almost complete failure of communi- 
authors and not official points of view adopted by cation between teacher and student. For the more one listens to 
the AAA5 or the institutions with which the the student activists, the more it becomes clear that they have developed 
authors are affiliated. 

a picture of the modern university completely different from the one 
Editorial Board held by the senior faculty. The students tend to identify the university 

1969 with everything they dislike about modern society-its elaborate and 
EMIL HAURY KENNETH S. PITZER "suppressive" regulations, its indifference to moral and esthetic values, 
WILLARD F. Liaav ALEXANDER RIcH 
EvERErr I. MENDEL5OHN CLARENCE M. ZENER its preoccupation with hits and pieces of life to the exclusion of overall 
JOHN R. PIERCE purpose or meaning. Worst of all is the apparent role of the university 

1970 'as a supporter of the military industrial complex through its engage- 
GUSTAI' 0. AREHENIus RICHARD C. LEWONTIN ment with weapons research and its "complicity" with such military 
FRED R. EGOAN ALFRED 0. C. NIels 
HARRY F. HARLOW FRANK W. PUTNAM enterprises as the ROTC and the draft. 
MILTON HARRIs The senior faculty, on the other hand, loves the university as the inheri- 

Editorial Staff tor and transmitter of the great tradition of individual freedom and of the liberating belief that disinterested investigation of problems will 
Editor ultimately lead to their solution. Far from seeing the university as 

PHILIP H. ABELSON collaborating with the nefarious purposes of society at large, they 
Publisher Business Manager see it as society's most significant critic. 
DAEL WOLFLE HANS NUSSBAUM In spite of all the talk, however, there is really not much of a 

Managing Editor: ROBERT v. ORMES generation gap about such fundamentals as freedom, love, war, and 

Assistant Editors: ELLEN E. MURPHY, JOHN E. race prejudice. The gap involves the methods to be used in achieving 
RINoLE 

the desirable and avoiding the undesired ends. At one extreme are 
Assistant to the Editor: NANCY TEIMOURIAN those who believe that the large problems must be attacked all at 

News Editor: JOHN WALSH once and as a whole. To many of them, moral fervor about the ends 
Foreign Editor: DANIEL S. GREENBERo* and purposes replaces a pedestrian concern with objective methodology. 
News and Comment: LUTHER J. CARTER, BRYCE At the other extreme are those who disclaim any concern for the ends 

NeLsoN, PHILIP M. BopIcv, PETER THoMPsoN, to which their discoveries are put and who view any prior commit- 
MARTI MUELLER, ANNE H. LARUS ment as a dangerous impediment to detached investigation. 

Book Reviews: SYLVIA EIIERHART About both of these attitudes there hovers a kind of self-righteousness 
Editorial Assistants: SUSAN AXELSAD, JOANNE that does not lead to the best classroom teaching. If the radicals are 

BELK, ISAaELLA BoULDIN, ELEANORE BUTZ, HELEN 
CARTER, GRAYCE FINOER, NANCY HAMILTON, OLIVER too self-satisfied about their moral commitments, conventional scholars 
HEATWOLE, ANNE HOLDSWORTH, PAULA LECKY, may be dangerously smug about the magnificence of their detachment 
KATHERINE LIvINosToN, LEAH RYAN, Lois SCHMITT, from human concerns. As Scientists we might in fact be more effec- 
BARBARA SHEEFER, RICHARO SOMMER, YA LI SWIoART, 

ALICe THEILE tive 'teachers if we began by admitting that we too are against war, 
* European Office: 22 Mulberry Walk, London, S.W. poverty, and hate and that we really went into science, at least in part, 

3, England (Telephone: 3529749) because it offered the best available means of overcoming these evils. 

Advertising Staff Our seeming failure to grapple with the big problems all at once is 
Director Production Manager not a sign of indifference or lack of commitment. Rather it stems 
EARL J. ScHessAoo KAY GOLDSTEIN from the perhaps deplorable but still undeniable fact that the sci- 

Advertising Sales Manager: RICHARD L. CHARLES entific method has achieved almost all its successes by breaking big 
Sales: New York, N.Y., ii W. 42 St. (212-PE- unmanageable problems down into little, controllable ones. 

6-1858), ROBERT S. BUOBEE; Scotch Plains, N.J., 
12 Unami Lane (201-889-4873), C. RICHARD These views are sure to be unwelcome to those who feel that reforms 
CALLIS; Medfleld, Mass. 02052, 4 Rolling Lane which fall short of immediate total revolution are nothing more than 
(6i7-359-2370), RICHARD M. EZEQUELLE; Chicago 
Ill. 60611, 919 N. Michigan Ave., Room 426 "little finky changes" unworthy of men 'of virtue and vision. It may 
(312-DE-7-4973), HERBERT L. BURKLUND; Los be, however, that the survival of universities that include the right 
Angeles 45, Calif., 8255 Beverly Blvd. (213-653- of student dissent depends on the transmission of our belief that the 
9817), WINN NANCE. 

EDITORIAL CORRESPONDENCE: 1515 Massa- only revolutions worth having come as the slowly accumulating sum 
chusetts Ave., NW, Washington, D.C. 20005. Phone: of those same "little finky changes."-RoBERT S. MoRISoN, Director, 
202-387-7171. Cable: Advancesci, Washington 
Copies of "Instructions for Contributors" can be Division of Biological Sciences, Cornell University, Ithaca, New York 
obtained from the editorial office. See also page 
1709, Science, 29 December 1967. ADVERTISING 
CORRESPONDENCE: Rm. 1740, ii W. 42 St., 
New York, N.Y. 10036. Phone: 212-PE-6-1858. 
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The complete collection is the The MP-3 comes with eye-level tion), write: Polaroid Corpora- 
Polaroid MP-3 Land Camera, fully viewing, ground glass focusing, tion, Industrial Marketing, De 
equipped. It's ten cameras in one. builtinlighting,andcapabilitYfOr partment 152C, Cambridge, 
And it costs $1,647. interchangeable lenses, shutters, Massachusetts 02139. 

A less complete collection is the film backs and more. $684 may still be a lot for a cam- 
basic MP-3. It costs $684. And And the darkroom's free. era. But it's not a lot for a lot of 
with it you can do at least half of If you want to know more about cameras. 

the things mentioned above, the MP-3, (or for a demonstra- All prices subject to change without notice. Polaroid? 

The Polaroid MP3 Multipurpose Camera 
1014 Circle No. 3 on Readers' Service Card SCIENCE, VOL. 16 



The only thing Laucla Circulators have in common w 

cool, circulating water or other liquids at constant, elE 

as low as -1 200C. In addition, every Lauda Circulat 

features stainless steel construction of all componet 

that come into contact with the bath liquid, solid-stc 

electronic relays, automatic excess load protection I 

the pump, and manual drainage and flow control valvE 

33 There are numerous Lauda Circi:ilator models to choo 

from, depending on your specific temperature requir 

1500C. and can cool to-200C., while tI 

3 ' superior high-temperature p rformance. It v 

heat from 600C. to 3300C. and incorporat 

33 3 ' many unique features, including special hig 

temperature glass thermo-regulators, full 

sealed housing, wat r-cooled cover plate or 

If you do low-temperature work, you mc 

-' be mt rested in the Lauda Ultra-Kryost 

, series that cools from ambient to-i 2O( 

There is also a refrigerated version of t 

WB-20 that is specially recomm nded I 

33 controlled spectrophotometric temper 

Now that we've begun to convince yc 

....<it's a mistake to call a Lauda Circulot 

Brinkmann Instruments, Cantiague Pc 

.Westbury, New York 1 1590. 

A OIVIEtON OF 

Eircuul;,tou 



The only recording spectrophotometer that can 

We have two of the best recording 
spectrophotometers in the business.We 
also have a slight problem because some 
people still don't know which instru- 
ment does what better. So I thought this 
may be the appropriate time to clear up 

3 ' the confusion once and for all. 

THE MAIN DIFFERENCE 
For work in the ultraviolet through 

visible and near infrared wavelength 
range, the Gary 14 has no peer. For 
studies in the ultraviolet and visible 
only, the Gary 15 cannot be equalled. 
It's that simple. 

There are other differences, of course. 
Howard Cary For instance, the 14 is more versatile 
Presadent of Cary Instruments than the narrower-ranged (1850-8000A) 
a Varian subsidiary 15. But because it was designed to per- 

form specific tasks, the 15 is easier to 
operate. Then there's price. The Gary 14 
sells for about $18,000, while the Gary 
15 costs a little over $12,000. The addi- 
tional $6,000 becomes a worthwhile in- 
vestment when you consider the variety 
and quality of the studies routinely avail- 
able with this instrument whose range 
extends from 1860A to 2.65 microns. 
Studies like hydrogen bonding investiga- 
tions in the near infrared. Or quantita- 
tive protein analyses in the ultraviolet. 

CONSERVATIVE DESIGN: WHAT & WHY 
One similarity between the two instru- 

ments is the fact that both are conserva- 
tively designed. By conservative design 
we mean (1) that at no point in the 
instrument system are the electrical or 
mechanical components operated near 
their tolerance limits, and (2) that per- 
formance specifications are greater than 
required under normal sample condi- 
tions. This design philosophy produces 
acceptable performance even under the 
most rigorous sampling conditions.Just 
as important, it insures longer instru- 
ment life and complete confidence in 



outperform the Gary 14 is the Gary 15. And, vice-versa, 

the quality of the recorded information, of the range; 0.1% at range limits for 

PHOTOMETRIC ACCURACY both instruments. 
Because of this low stray light, both 

While the electronics of the Gary 14 the 14 and 15 can work at high absorb- 
and 15 differ, the photometric accuracy ances without sacrificing photometric 
of each is competitively unsurpassed. accuracy-an extremely useful asset in 

The Gary 14 uses a prism-grating most spectrophotometric work. 
double monochromator, plus a dual 
beam sampling system and a single RESOLUTION 
detector. Reference and sample beams Another notable contribution of the 
are separated by time then compared double monochromator is the ability to 
and the ratio recorded on a chart which achieve resolution as good as or better 
is effectively 20 inches wide. Measure- than any other recording spectropho- 
ments are accurate within 0.002 abs tometer (at the same signal-to-noise 
between zero and 1 abs; 0.005 near 2 abs. ratio) in one-half to one-fourth the scan- 
At high absorbance levels of 4, or even 5 ning time. 
valid measurements can be obtained Some people, no doubt, may feel that 
using reference beam attenuation. they'll never need the high resolution 

The Gary 15 employs a two-prism offered by the Gary 14 and 15. What 
double monochromator and two detec- they fail to realize is that much of the 
tors. Sample and reference beams are "unneeded" resolving power can be 
separated in space and measured simul- exchanged for additional energy (result- 
taneously by the matched detectors. ing in better accuracy) when working 

From zero to 1 abs the accuracy is with very dense or micro samples. 
between 0.002 and 0.005 abs; at 2 it's There's a lot more to tell about the 
0.008. Because of the dual detector pho- Gary 14 and 15. Like the wide variety 
tometric system, the 15 measures at of accessories available for each. Or the 

absorbances as fact that we've made instrument drift 
high as 3.4 just about obsolete For now, just re 

directly-with- member that the l4is unexcelled in the 
33 - out reference UV-visible to near infrared, while the 

eam attenua- 

art recorder - 

44 

3333333i33333I33'3WGARY14 PcARYIS 
mechanically coupled to the monochro- 15 outdoes itself in the UV-visible range 
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STRAY LIGHT the spectrophotometers. If you'd like a 
opti- copy, write Gary Instruments, 2724 So. The double monochromator and Peck Road, Monrovia, California 91016. 
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Ceramic thermoelectrics for 
your critical temperature control 

- problems 

REVCO ULTRA-LOW TEMPERATURE CABINETS Specify CAM BION? ceramic thermoelectric components where highest performance, maximum packing density, maximum uniformity and maximum 
FOR RESEARCH, STORAGE, SEASONING, TESTING durability are prime requisites for demanding temperature control 

applications. 
REYCO ULT cabinets are in use in all leading medical Military, space and avionics systems, baths, ovens, liquid-to-liquid and 
schools and universities, research centers and industrial air-to-air heat exchange systems . . for all sensitive component temperature 
complexes. Precision accuracy control. Low amperage control ... CAMBION thermoelectric devices or systems can provide you 
draw. Chest models from 11/2 cu. ft. to 24 cu. ft. - extremely precise control, reliability and on-time delivery. 
Uprights 10 cu. ft. Compact 24" refrigerators and 
freezers also available. Let us recommend specific ULT Designed to be used separately or incorporated in larger systems as series 
equipment for you. Write for FREE Fact File to: parallel arrays, a wide range of sizes and heat-pumping capacities may be 

obtained. CAM BION ceramic modules are available for immediate delivery 
REVCO, INC. from stock. 
Scientific & Industrial Division Get more information on these high-performance ceramic thermoelectrics 
Dept. S-19, 1100 Memorial Dr. for your temperature control problems. Talk to Gordon Bird at (611)492-7082, 
West Columbia, South Carolina 29169 or write to him direct in Cambridge - Cambridge Thermionic Corporation, 

501 Concord Avenue Cambridge Massachusetts 02138. 
Standardize on 

The guaranteed electronic component assemblies 
Circle No. 102 on Readers' Service Cord Circle No 107 on Readers' Service Cord 

ask for a demonstration 
of the new compact... 

DESK MODEL PHTSIOIHAPH* 
It's a precision engineered life science re- 
corder, capable of accurately measuring 
and recording up to five physiological Booths F 10 
parameters simultaneously. In addition to 
four rectilinear or curvilinear recording 
channels, it features an optional servo FASEB 
channel for full chart width recording of 
a fifth parameter. It accepts E & M's com- 
plete range of transducers, preamplifiers 
and accessories. 

The Desk Model Physiograph is also 
rugged, student proof, reliable, flexible, 
and, in addition to being compact, it is 
amazingly simple to operate. 
Seeing is believing. Call or write for a dem- 
onstration in your lab or office ,., at your convenience. 

Write for 48 page illustrated catalog No. 107. 

E & M INSTRUMENT CO., INC. 33 

P.O. Box 12511F 7651 Airport Blvd. Houston, Texas 77017 USA 

Telephone (713) 644-752J. t7r4?mark ot 
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W. Giertz, "The matrix model structure 
of paper." 

24 July. (J. Kenneth Craver, discus- 
sion leader): Philip Luner, "Organiza- 
tion of wood polymers at interfaces"; 

p Hans Schott, "Clay-cellulose interac- 
4 tion"; Egon Matijevi6, "Particle-ion in- 

teraction." 
25 July. (Howard S. Gardner, discus- 

sion leader): John W. Vanderhoff and 
F. B. Bradford, "The simulation of 
binder migration in latex-base coatings 
using a model system"; James V. Robin- 
son, "Particle size and scattering co- 
efficient of pigments." 

Biomathematics 

Julia T. Apter, chairman; Derek 
Fender, vice chairman. 

28 July. (Fred Grodins, discussion 
leader): Stephen Kahne, "Optimiza- 
tion techniques"; C. K. Gordon, "Topo- 
logical methods in biologic and behav- 
ioral sciences." (D. Fender, discussion 
leader): Hans Bremermann, "Evolution, 
optimization and the problem of nu- 
merical effort"; Robert Taylor, "Strate- 
gic problems in parameter estimation"; 
Julia T. Apter, "Some biological ex- 

HAMILTON COMPANY, P.O. BOX 307, WHITTIER, CALIFORNIA  ampes using parameter estimation." 
Circle No. 80 on Rsaders' Service Card 

29 July. (Hans Bremermann, discus- 
sion leader): F. Charette, "Optimiza- Humane, pollution-free 
tion in endocrine systems"; R. Kalaba, 
"Fitting non-linear models of drug Silent Glow laboratory-type crematories 
metabolism to experimental data." 
(Otto Schmitt, discussion leader): John 

dispose of research animals and Outerbridge, "Optimal saccade genera- 
tion in the vestibulo-ocular system"; 

other laboratory wastes completely, D. Fender, "How does the oculomotor 
control system decide on the optimum 

safely and eliminate all possibility strategy for a particular tracking task." 
30 July. (R. Kalaba, discussion lead- 

er): G. C. Cheng, "Neuronal topology"; 
Fred Grodins, "Respiratory system 
control." (Julia T. Apter, discussion 
leader): Otto Schmitt, keynote speaker, 
"A new mathematics for biologists- 
tbe next five years of biomathematics." 
Participants selected from audience, "Current problems in biomathematics." 

31 July. (F. C. DeLand, discussion 
leader): P. Green, "Problems of sen- 
sorlmotor structure" Werner, 

Gerhard 
"Topology of body representation in 
primate cerebral cortex." (Robert Tay- 
lor, discussion leader): L. Slobodkin, 
"How animals minimize the probability 
of extinction"; Lee B. Lusted, "Receiver 

Write or telephone (203) 522-8125 operating characteristic curves in deci- 

free survey of your disposal problem. sion making"; F. R. S. W. Crossman, 
"Optimization in socio-technical sys- 

THE SILENT GLOW CORPORATION 850 WINOSOR STREET(P.O. BOX 2580) HARTEOROcONNECTICuT 06101 tems." 
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1 A ugust. (Gerhard Werner, discus- yOUr lies! buy 

T  fl N sion leader): D. McRuer, "Optimization.33 - '' - of human behavior among control sys- mU..u u. ' 

' S tems"; G. Bekey, "Optimization in 
F Ie i b le r Ia ct i manual control systems"; R. Ledley, 

"Optimization and homeostasis." 

TUBING 

Holderness School 

Photosynthetic Organelles 

- - Donald L. Keister, chairman; 

Anthony San Pietro, vice chairman. 

Structure, Function, and 
Control Mechanisms 

29 June. Martin D. Kamen, Intro- 
ductory lecture. 

30 June. Chloroplast structure and 

composition (L. P. Vernon, chairman): 

R. B. Park, L. P. Vernon. Membrane 
structure and development (L. Bogorad, 
chairman): P. Siekevitz, J. Schiff, P. 
Levine, A. Kahn, J. Lascelles. 

1 July. Bacterial photosynthesis (R. 
K. Clayton, chairman): C. Sybesma, D. 
Fleischman, D. Mauzerall, D. Keister, 
J. Thornber. Control mechanisms in 
photosynthesis (H. Gest, chairman): D. 
Shemin, S. Kaplan, M Gibbs, J Preiss, 
J. Gibson. 

2 July. Chloroplast photosystem II 

(B. Kok, chairman): H. T. Witt, G. 
Cheniae. Chloroplast photosystem I 
(G. Hoch, chairman): (speakers to be 
announced). 

3 3 July. Membrane function and en- 
ergy transduction (A. Jagendorf, chair- 

man): B. Rumherg, R. McCarty, N. 

Good, 1. Kahn, R. Dilley, A. Crofts. 

Special lectures: "The concept of the from uIi 

photosynthetic unit"; W. A. Arnold, 

ical approach ; H. Gaffron, 

- "The biological approach." 33 

3 4 July. Special topics. For the mini-price of $90, you can choose 
from three compact, well regulated, con- 

stant voltage/current limiting laboratory 

power supplies. And, for only $25 more, 3 

Chemistry and Physics of Isotopes additional models are available with con- 
stant voltage/constant current. We call 

them BENCH supplies. 
There is only one Tygon Tub- William Spindel, chairman; V. J. These stable battery substitutes are pack- 
ing, a product of Norton Plas- Shiner, vice chairman, aged in molded, high-impact plastic cases 

tics & Synthetic Division. For 21 July. Atom-molecule reactions- with an interlocking feature for stacking. Th 
your protection, every foot is (H + H2) '(Jacob Bigeleisen, chairman): ey can be rack mounted with an ac- D. J. LeRoy, "Experiments"; K. Moro- cessory kit. branded with the Tygon name kuma, "Theory." Anharmonic is t Check the following specs for proof of 
and formulation number. oope quality at no sacrifice in performance. 

_________________ effects (Jacob Bigeleisen, chairman): 
Outputs.0-1OV @ 0-lA, 0-25V 

John Overend, "Anharmonicities of the @ O-.4A, o-sov @ O-.2A 
32-132 vibrations of polyatomic molecules"; V. Regulation.4 mV, Load or Line 

W. Laurie, "Isotope effects on dipole Ripple.200 V rms/lmV p-p 

(DC to 20 MHz) PLAS'JICS& SKNJHFJICSDIPT moments. Stability. 0.1% ?5 mV for 8 Hours 

FOBMFRIY US 8JONFWABFINO. 22 July. Isotope effects on energy Size.3? "H x 5? "W x 7"D 
1IKROA( OHIO 44803 transfer (Max Wolf sberg, chairman): 

Clyde Hutchison, "Isotope effects on 
Circle No. 87 on Readers' Service Card energy transfer in organic crystals"; B. HE1VLETTj/ PACKARD 
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Looking for K. C. Lee, "Deuterium isotope effects liquids"; J. E. Enderby, "Electronic observed in photochemical systems"; states of liquid metal." 
a fraction W. Siebrand, "Isotope effects on radia- 13 August. (W. H. Stockmayer, dis- 

tionless transitions." Isotope effects in cussion leader): D. S. Eisenberg, 
collector ? geochemical processes (Sam Epstein "Structure and properties of water"; 

chairman). J. A. Barker, "Structure of liquid water 
23 July. Cosmochemistry of isotopes by Monte Carlo calculations." (H. L. 

(Dieter Heymann, chairman): R. 0. Friedman, discussion leader): F. H. 
Kp'\ 

Pepin, "Isotopic abundances of rare Stillinger, Jr., "Statistical mechanical  (4 7 gases in the solar system"; T. P. Koh- theories of water"; P. G. de Gennes, man, "Isotopic abundance variations "Liquid crystals." 
- 4  in the solar system due to nuclear proc- 14 August. (C. J. Pings, discussion 

esses." P. A. Seegar, "Stellar nucleo- leader): Status reports-A. Levelt Seng- 
synthesis and solar abundances." Isotope ers, "Scaling laws and critical expo- 
separation (Walter I. Haubach, chair- nents"; A. Rahman, "Molecular dy- 
man): E. von Halle, "A new German namics"; J. C. Thompson, "Metal-am- 
process for isotope separation"; Georghe monia systems"; J. S. Rowlinson, "Mix- 
Vasaru, "Isotope separation in Roma- tures"; B. Chu, "Scattering in the criti- 

How about the nia"; Walter I. Haubach, "Thermal cal region"; R. Zwanzig, "Transport." 
most compact one diffusion research at Mound Labora- (G. S. Rushbrooke, discussion leader): tory." Open session for brief reports of cur- 
made? 24 July. Isotope effects in bio-organic rent important work; speakers will be 

.' v--- systems (Stanley Seltzer, chairman). announced after the opening of the 
  Y. Pocker, "Deuteron transfer in en- conference. 

zyme catalysis"; H. Bright, "Kinetic 15 August. (F. H. Stillinger, Jr., dis- 
isotope effects in fiavoprotein reac- cussion leader): M. E. Fisher, "Survey 
tions." Contributed reports on research of theories of exponent renormalization 
in progress (W. Spindel, chairman). at plait points"; R. B. Griffiths, "Bound- 
Contributions should be sent to the edness of heat capacities and compres- 
Chairman at Belfer Graduate School of sibilities at plait point curves"; W. I. 
Science, Yeshiva University, 186th Goldburg, "The effect of impurities on 
Street and Amsterdam Avenue, New light scattering near the critical point." 
York, New York 10033. 

The least expensive? 25 July. Present status of tunnelling 
effects (R. F. Weston, chairman): R. F. Operations Research and 
Weston, "Brief summary of evidence Management Science 
for tunnelling in gas-phase reactions"; 
F. F. Caldin, "Experimental work on Sidney W. Hess, chairman; Richard 
tunnelling in proton transfer reactions F. Colgate, vice chairman. 
in solution"; R. F. Davis, "A quest for 18 August. Probabilistic forecasting 
quantum tunnelling." (Milton L. Godfrey, chairman): George 

J. Feeney. Decision analysis (Sigurd L. 
Andersen, chairman): Ronald A. How- 

Chemistry and Physics of Liquids ard. 
19 August. Decision theory (George 

rectangular Cornelius J. Pings, chairman; Ben- T. Foradori, chairman): Peter C. Fish- 
one' jamin Widom, vice chairman. burn. Long range planning (Keith Coad, 11 August. (B. Widom, discussion chairman): Franz Edelman. 

leader): F. P. 3Buff, "Statistical mechani- 20 August. Non-linear programming 
-' ical theory of fluid interfaces"; J. (Donald S. McArthur, chairman): Ken- 

Straub, "Measurements of surface ten- neth Kortanek. 0. R. 'at the local gov- 
sion of pure fluids in the critical re- eminent level (George M. Parks, chair- 
gion." (D. McIntyre, discussion leader): man): Louis C. Santone. 
W. W. Webb, "Diffuse interface in crit- 21 A ugust. Are we solving the right 
ical liquid mixtures"; U. Ingard, "Light problems? '(Gifford H. Symonds, chair- 

ISCO has all kinds, scattering from thermal fluctuations of man): C. West Churchman. The pro- 
liquid surfaces." fession and our societies (John F. 

our 12 August. '(G. M. Pound, discussion Magee, chairman): Thomas F. Cay- Write for leader): H. Riess, "A critique of current wood and Robert M. Thrall. 1969 catalog, nucleation theory"; P. P. Wegener, 22 August. Application of search 

fJL "Homogeneous nucleation of water and theory to large scale operations in- 
/t) INSTRUMENTATION ethanol in supersonic flow." (P. A. Egel- cluding Mediterranean H-bomb search 

SPECIALTIES CO., INC. 
47e0 SUPERIOR LiNCOLN, NEBRASKA BB504 staff, discussion leader): S. A. Rice, (Fred Schneider, chairman): Henry H. 
PHONE 14021 434-e231 CABLE ISCOLAB LINCOLN "Electronic states of van der Waals Richardson. 
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Brian J. Skinner, co-chairman; Hem- 
rich D. Holland, co-chairman. 
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Ore Deposits 

33 25 August. Sulfide melts and sulfides 
in melts: B. J. Skinner, "Solubility con- R I\/l C I s 

fllIfl I.IAI trols of sulfides in hydrous and anhy- 

11111111! drous magmas"; A. J. Naldrett, "Sulfide- ready to oxide melts"; W. H. MacLean, L. A. 
Clark, and H. Shimazaki, "Liquidus se rye. 
phase relations in the system FeS-FeO- v U 
FeaO4-Na2O-5i02 and their geologic 
applications." 

26 August. Water in silicate intru- 
sions: H. P. Taylor, Jr., "Isotopic evi- 
dence for the origin of water in igneous is RM C 
rocks"; S. M. F. Sheppard, "Hydrogen 
and oxygen isotope studies of hydro- 
thermal deposits"; B. B. Hanshaw, Radiation Materials Corporation is a 

company devoted to offering a com- 
33 .. "Linear and convective hydrologic plete range of high quality acces- 

flow models near intrusives." sories and services for the nuclear 
27 August. Experimental evidence community such as: 

for the composition of hydrothermal ... Radioactive Sources 
fluids: H. C. Helgeson, "Mass transfer ... Radiation Protection & 
among silicates, sulfides and hydro- Survey Equipment 
thermal solutions"; I. L. Haas, Jr., "The . . Radiation Detectors 
solution geochemistry of iron"; H. D. Educational Equipment 
Holland, "The sulfur content of bydro- ... Laboratory Supplies 
thermal solutions"; J. J. Hemley, "The You'll find that RMC will do more 
stability relations of alunite and com- than just take your order. We'll follow 
positional limits on hydrothermal solu- it every step of the way to guarantee fast, efficient, reliable delivery. In 
tions producing strong proton metaso- addition, RMC's experienced tech- 
matism." nical staff will evaluate all inquiries 

28 August. Observational evidence and will deliver the most advanced 
for the origin and composition of hy- products at the most competitive 
drothermal fluids: B. Roedder, "Validity prices. 
of T, P, and X data on 'ore fluids from Call or write for our newest catalogs, 
fluid inclusion studies"; R. 0. Rye "RADIATION 1" and "MATERIALS 2". 
and F. J. Sawkins, "Fluid inclusion and 
isotopic studies of the ores at Provi- 33 
dencia, Mexico"; H. Ohmoto, "Fluid / 3333 
inclusion and isotopic studies of the I 
ores at the Bluebell Mine, British Co- - ---- I I 
lumbia." 

29 August. Metallogenic provinces: 
R. B. Zartman, "The use of lead iso- 
topes to distinguish between 'Lara- 
mide' and Precambrian mineralization 
in northwestern Montana and northern 
Idaho"; U. Petersen, "South American 
metallogenic provinces." 

hey're yours 
Micro or Macro the most complete Providence Heights College 33 for the asking. 

line of plastic lab ware. 
Plasma Physics 

Available at your nearest '?&\ RADIATION 
laboratory supply dealer, 

Burton D. Fried, co-chairman; Rich-  
Our NEW supplement is now available. ard F. Post, co-chairman. C 0 R p 0 R AT I 0 N 

For your FREE copy write Dept. E-3 
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tions"; Thomas M. O'Neil, "Large " '??? as3- 34  

amplitude waves." 34 3333? "" 

24 June. Marshall N. Rosenbluth and - 33 '--  -333333.333433333 3333 33333333  

Ravinandra Sudan, "Mode coupling"; 
John Dawson, "Particle simulation and 
computer experiments." 

25 June. Alec Galeev and Richard 
E. Aamodt, "Saturation effects on in- 
stabilities"; Paul H. Rutherford, "Fluc- 
tuations and 'anomalous diffusion." 

26 June. Lonya Rudakov and Igor  3333 

Alexeff, "Turbulent heating"; Roy Bick- 
erton and Charles Kennel, "Collisionless 
shocks." 

27 June. Roy Gould, "Plasma 
echoes." 

Environmental Sciences: Air 
August T. Rossano, Jr., chairman; -"- 3 

James J. Morgan, vice chairman. 

Atmospheric Aerosols  

30 June-4 July. Introduction. Sources 
of atmospheric aerosols. Physical and 
chemical properties of atmospheric 
aerosols. Behavior and fate of atmo- 333 

spheric aerosols: dispersion; sinks; 
weather modification; atmospheric re- *:' 

actions; visibility reduction. Sampling 
and analysis of atmospheric aerosols. 
Effects of aerosols on biological sys- 3333 3 

tems; vegetation; animals; human. So- 
cial and economic effects of atmospher- 333 3333 33 3 

ic aerosols. Air quality goals and cii- 
teria for atmospheric aerosols. Control 
of aerosol sources. Research needs. 

Physical Metallurgy 

J. Weertman, chairman; J. E. Hil- 
hard, vice chairman. '3 

7 July. (John Dorn, discussion lead- - 

er): 0. Sherby, "Creep of metals and p"' - "3 - ' ' ' 

metallic alloys above 0.4 Tm"; Henry ' ' 3 

Eyring, "Significant structures influenc- ' 3 

ing viscous and plastic flow." (James C. 
M. Li, discussion leader): C. Barrett 
and W. Nix, "Experimental data on 
effective stress concept in high tempera- to your analytical microscopy problems can be found in the extensive 
ture creep of metals"; L. J. Cuddy, "Re- Bausch & Lomb Polarizing Microscope line 
lationship between the internal stresses Whether you re in textile analysis glass or plastic stress evalua 
and structures developed during creep." tion, petrography, quality assurance and control tracking down pol 

8 July. (W. J. McG. Tegart, discus- lutants we have just what you need including models for teach 
sion leader): G. B. Gibbs, "Theory of ing and student use There's a full complement of accessories for 
glide controlled by local obstacles: ap- specialized modes for analysis 
phication to low and high temperature But, why not bring yourself up to date on the Bausch & Lomb 
creep"; D. H. Avery, "Unidirectional polarizing microscope line7 Write for our catalog 31 130, and our 
and alternating strain behavior in a free demonstration offer. Bausch & Lomb, 85615 Bausch Street, 
superplastic material." (John Hirth, dis- Rochester, New York 14602 
cussion leader): T. Alden, "Recovery 
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NeW tO 3 I 08 di fl g b 818 fl  creep and grain boundary sliding theo- 
ries of superplasticity"; Wayne Hay- 

is fast, accurate... yet RUGG ED! den, "Dislocation processes during perplastic deformation of Fe-Ni-Cr 
alloys. 

New Torbal ET-1 toploader (160g capacity, 1 mg  9 July. (D. T. Griggs, discussion 
accuracy) makes accurate weighing easier and -3'333'33 
more foolproof than ever before. leader): Neville Carter, "Preliminary re- 

NEW EASE thanks to complete digital display -:-' suIts on hot creep of olivine"; 'C. B. 
without the use of optical projections or verniers to  .<3 Raleigh, "Mechanisms of creep in 
read, no estimating. rocks"; H. 'C. Heard, "Steady-state flow 

NEW EASE because the one piece construction  in NaCl and CaCO3"; (with formal dis- 
of the exclusive Torsion weighing mechanism has 333 

""' cussion by N. Carter and C. B. Ra- 
no knife edges to chip, wear or collect dust-hence 
there's no loss in accuracy. leigh). (David Fischback, discussion 

NEW EASE-thanks to the electronic null leader): W. Green and E. Zukas, "High 
readout feature, the ET-i is not affected by temperature creep of graphite"; A. 
sensitivity changes - from temperature or humidity 
variations or effects of foreign matter or wear. Clauer, M. Seltzer and B. A. Wilcox, 
As long as you can see the null needle move for a "High temperature creep 'of oxides." 
1.0 mg weight change, then a difference of 10 July. (John Hockett, discussion 
1.0 mg in weight-reading means 1.0 mg-today, leader): R. Arsenault, "The effects of 
tomorrow, next month, next year. 

NEW EASE because the ET-1's Torsion 33- internal stress on low temperature creep 
mechanism is far less of BCC metals"; H. Conrad and G. 
affected by vibration than Sargent, "Stress relaxation and ther- 
optical balances. You can mally activated deformation in titanium 
use an ET-l in conditions at low temperatures"; Mark Meier, 
other balances can't take. 

NEW EASE thanks to "The flow of glaciers: creep, slip, and 
out-of-level accuracy. gallop." 
For minor changes in level 11 July. (N. J. Grant, discussion 
of the ET-l, zero point leader): George S. Ansell, "Steady-state 
does not change-  WRITE FOR FREE BROCHURE creep of two phase systems"; B. H. 

THE TORSiON BALANCE COMPANY tepartment 5, Main Office and Factory: Kear and G. R. Leverant, "Creep mech- 
Clifton, N. 3.; Sales Offices: Birmingham, Ala., Chicago, Ill.; Richardson, Tex.; San Mateo, Cal.; RBAL 'sins /    

Pittsburgh, Pa.; Plants and Offices in Montre'ai, Quebec, London, England and watertord, Ireland V ani in 7, y nice uase asoys. 
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Molecular Pathology 
SPORES - FERNS 

Robert M. O'Neal, chairman; Henry 

MICROSCOPIC ILLUSIONS C. Pitot, vice chairman. 
14 July. R. V. Rice, "Ultrastructure 

ANALYZED of the smooth muscle cell and its con- 
tractile proteins"; J. Marshall, "Physi- 

Vol. I C. s. HIRES ology of the smooth muscle cell"; J. 
Kendrick-Jones, "Assembly of para- 

An inspiring, valuable book for nature myosin molecules and the filamentous 
lovers, artists and scientists in many organization of invertebrate smooth 
fields... muscle"; B. Panner, "Contractile pro- 

tein in smooth muscle." 
Living ferns beautifully illustrated, 15 July. R. Nachman, "Contractile 

cell structure, development-spore to proteins in platelets"; G. Gasic, "Con- 
maturity. Unique, 3-dimensional studies. tractile properties of the cell mem- 
Models, line drawings and photomicro- brane"; H. Puchtler, "Histochemistry of 
graphs clarify spore structure, with wall smooth muscle"; B. Lane, "Structure 
arrangements organized. and function of smooth muscle." 

New approaches to microscopic illu- 16 July. R. Ross, "Hormonal re- 
sions. Simple, accurate terms. sponse of the myometrium"; W. A. 

Thomas, "Cultured smooth muscle 
572 pa0es, 1150 illustrations, 14 in cells"; M. Ross, "Physiologic conver- 
color. sion of undifferentiated cells to smooth 

* send for muscle"; R. Ellis, "The myoepithelial 

Price-$22.50, folder to cell." 

Eh11111_ 17 July. D. Haust, "Alternate po- MISTAIRE LABORATORIES tentials of the smooth muscle cell in 152 Glen Avenue health and disease"; J. Wiener, "Smooth 

Circle No. 127 on Readers' Service Cord Millburn, N.J. 0704 1 muscle cells in experimental vascular 
disease"; R. Wissler, "Role of the 
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EflI smooth muscle cell in atherosclerosis." 
TT[rrTllliiiliIiiIIiiIliiIilliiIlI 18 July. G. Majno, "Contractility of . 33333333333333333333 

endothelial cells"; C. Becker, "Demon- 
stration of contractile protein in endo- 

MINIATURE thelium, cells of heart valves, endo- ". 

NARISHIGE cardium, intima, arteriosclerotic plaques, and in Aschoff bodies of rheumatic 
heart disease." 

MICROS Quantum Solids and Fluids 

MANIPULATORS A. S. Barker, co-chairman; Gerald 
D. Mahan, co-chairman. 

Compact and lightweight (only ? 
lb.), these precision-manufactured Optical Properties of Metals 
micromanipulators offer smooth, ac- 21 July. Introduction. (Speaker to be 

curate adjustment in all three dimen- announced.) Photoemission (H. D. Hag- 
sions. Ideal where only limited space strum, chairman): D. E. Eastman, "Pho- 
is available! 

toemission in metals." Alkali metals: Chemical processing at ultra 
N. V. Smith, "Optical studies of alkali high frequency with the new 

(r 3 22 July. Optical spectra (H. Philipp, I8OVFH IIU FREQUENCY 

chairman): U. Gerhardt, "Electronic lull 

structure of Cu and Ni from piezore- ULTRASONIC IRRADIATOR 

flectivity"; G. F. Dresselhaus, "One 
electron theory of interband transi- 
tions"; H. E. Bennett, "Optical plas- 
mons and anomalous skin effect in 
silver"; A. J. Sievers, "Far infrared 

Model #MM3 - with plastic electrode absorption 
holder and metal mounting.rod assembly in metals." 

$150 23 July. Surface plasmons (P. A. 
Wolff, chairman): D. Beaglehole, "The 
optical excitation of surface plasmons"; 333 

R. H. Ritchie, "Surface plasmons." 
Light scattering (E. Burstein, chair- * Glazed Piezoceramic disk diameter: 1? 

Mooradian, "Light scattering inch man): A. Nominal frequency: 800 kHz 
from electrons in solids"; P. M. Platz- * Line input 450 watts 

from electrons : Generator RF output: 150 watts 
man, "X-ray scattering Transducer Acoustic Output: up to 85 
in metals." watts * Average Acoustic Energy at ceramic inter. 

24 July. Alloys (F. Ab6les, chair- face 7 5 watts/cm2 

man): S. Schnatterly, "Optical reflec- * Average Aerosol Flow Rate: 12.5 cc/mm 
Model #MD-4 - similar to MM 3, but (750 cc/hour) 
with two independent electrode holders, tivity studies of magnetic alloys"; B. I. * Water level for maximum atomization: 7 
and mounting rod assembly $190 Halperin, "Optical studies of antiferro- to 5 inches 

* Line power requirements: 110-120 volts, 
magnetism in chromium and its alloys." 60 cycles 

25 July. Electron energy loss: H. * Generator size: 12" H x 634" W x 19" D inches 
Raether, "Electron energy loss in * Generator weight: 33 lbs 

3 metals." Generator, submersible transducer includ. 
ing Teflon insulated cable: $97500 
APPLiCATIONS: cell destruction, selective extrac- 
tion, accelerated dissolution, particles dispersion, 

Animal Cells and 'Viruses sterilization, oiydations, hydrogeoation, hydrocar- 
bons decomposition, polymerization, depolymeriza. 
tion, catalysts activation, micronic aerosolization, 

George K. Hirst, chairman; James flame spectro-photometry, humidification, aging 
alcohols, perfumes, electron microscope sample 

Model #MT 5 similar to MM 3 but Darnell, vice chairman. preparation, etc. 
with three independent electrode hold- 28 July-i August. Boyce W. Burge,  PSNEERSNAPPLE5 SONICS 
ers, and mounting rod assembly $290 "Arboviruses"; R. Walter Schlesinger, inSt4Jj 

"Adenoviruses"; Waltef Eckhart, "DNA 

eric'1' sobotka tumor viruses"; Peter K. Vogt, "RNA MACROSONICS 
company, Inc. tumor viruses"; Donald F. Summers, CORPORATION 

112 Finn Ot., Fsrmingdale, N.Y. 11735 (5i6) 293.9272 "Polioviruses"; W. K. Joklik, "Reo- 
viruses"; Purnell Choppin, "Myxovi- 880 Elston Street, Rahway, New Jersey 

,, Phone: 201-382-2030 
lillIllIl 11111111 1111 liii iltitili; ruses"; Howard Green, "Cell fmmsion 

Leonard Warren, "Animal cell mem- FRENCH REPRESENTATIVE: 
* branes." Societe Luziesa, 70 Rue J. P. Timbaud, _______________________ 75 Paris Xi. Tel: 023.48.22 
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Chemistry and Physiology 
of Odor and Flavor 

Lloyd M. Beidler, chairman; David 
Moulton, co-vice chairman; Amos 

Turk, co-vice chairman; Irwin Horn- the. stein, co-vice chairman. 33 4-8 August. Anatomical correlates of taste and odor. Selection of primary 
odors. Isolation of receptor proteins. 
Odor selection and purity. Molecular 
structure in taste and odors. Volatile 

analysis. Organoleptic evaluation. Re- neryihing cent advances in taste enhancers and modulators. Odors and animal behavior. 

Biochemistry in Agriculture 3 fl 

A. Carl Leopold, chairman; Edward 

F. Rogers, vice chairman. 53 11 August. (G. F. Stewart, discus- I - 333 sion leader): R. D. O'Brien, "An ap- 1 proach to the isolation of acetylcholine ' - ' 

receptors"; R. J. Magee, "Chemical - - 

factors relating to organophosphorus 33 

insecticides"; Y. P. Sun, "Toxic inter- 
'actions-insecticides"; G. C. LaBrecque, 33 

"Recent developments in insect popu- 
lation control with chemosterilants"; 33 

G. P. Georghiou, "Genetic bases of 33 

resistance to insecticides." 1 33 

12 August. (E. F. Rogers, discussion 3333 33 

leader): B. G. von Schineling, "The - ' ' 33 33 

search for systemic fungicides; their ' ' 

specificity, structure and activity rela- I 
tionships"; D. C. Erwin, "Possibilities 1 . 33 

and problems in control of verticil- 
hum wilt with chemotherapeutants"; J. 

W. McFarland, "Modern anthelmintic 33 

agents in agriculture"; T. A. Hymas, 133 

"Coccidiostats-past, present, and fu- 

ture." 

13 August. (R. F. Cleland, discus- 

sion leader): A. B. Pardee, "Membrane 

transport proteins"; J. B. Hanson, 

"Ion transport in plant mitochondria"; FOR BLOOD BANKS AND SMALLER LABS 
E. Epstein, "Ion transport across plant 
cell membranes"; W. R. Benson, "Some 
current chemical research on pesticides 
at F.D.A." 

14 August. (A. C. Page, discussion I EVERYTHING? I 

leader): L. Rappaport, "Regulation of 
dormancy in buds"; P. F. Wareing, Our new model lOR iicliniFugei was designed especially for versatility and 
"Abscisic acid and its action in plants"; high performance at low cost. 
H. N. Cathy, "Synthetic chemicals It is probably the lowest cost refrigerated centrifuge available today, with a 
which limit plant growth"; J. Heslop- temperature control range from -20' C. to 40' C. 
Harrison, "Some aspects of reproduc- Features include 2000m1 capacity trunnion rotor to handle blood bags, blood 
tive development in plants." bottles and lOQOmI bottles, continuous reading tachometer, electro-dynamic 

15 August. (A. C. Leopold, discus- braking, timer and autotransformer. Convenience, quality and economy... 
sion leader): W. D. Mitchell, "Regu- throughout. Write for Data Sheet lOR. 
lation of photoperiodic flowering"; LOURDES.- . -- - - - - 3 

C. F. Hess, "Naturally occurring growth  SWEET HOLLOW ROAD, OLD BETHPAGE, NEW YORK 11804 516-694-8686 
substances regulating root initiation." LOURDES CENTRIFUGES ARE SERVICED IN EVERY STATE. 
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Postharvest Physiology heating (A. Kolb, chairman): John 
Dawson, R. Kidder, and A. Hertzberg. 

P. H. Heinze, chairman; H. K. Colliding plasmas (John Walsh, chair- 
Pratt, vice chairman, man): G. J. Yevick and (speaker to be 

18 August. Physiological phenomena announced). 

of maturation and senescence (general) 29 August. Lasers and CTR in panel 

(J. B. Biale, discussion leader): A. C. discussion (P. V. Avizonis and H. G. 
Hulme. External control of matura- Ahlstrom, moderators): panel: J. Daw- 
tion and senescence (R. Ulrich, discus- son, R. Kidder, A. Hertzberg, J. Tuck, 
sion leader): L. L. Morris. P. Veyrie, A. Bishop, N. Basov, A. 

19 August. Physiological and bio- Haught. 
chemical problems in the postharvest 

handling of crops: metabolic disturb- 
ances, chilling, etc. (J. M. Lyons, dis- Calendar of Events 
cussion leader): I. Uritani and B. Mc- 
Glasson. National Meetings 

20 August. The role of ethylene in 
senescence and other aspects of metab- March 
olism (M. Lieberman, discussion lead- 20-22. American Acad. of Facial Plas- 
er): H. Pratt and H. Imaseka. Hormonal tic and Reconstructive Surgery, New 

control of aging (F. Ab6lcs, discussion Orleans, La. (J. R. Anderson, 111 Tulane Ave., New Orleans 70112) 
leader): Daphne Osborne and A. C. 23-29. American Crystallographic 
Leopold. Assoc., Seattle, Wash. (W. L. Kehl, Gulf 

21 August. Protein and nucleic acid Research and Development Co., P.O. Box 
metabolism during maturation and 2038, Pittsburgh, Pa. 15230) 
senescence (J. E. Varner, discussion 24-25. Basis of Decision, Brooklyn, N.Y. (C. McC. Brooks, Downstate Medi- 
leader): D. R. Dilley and A. Richmond. cal Center, State Univ. of New York, 450 
Enzyme regulatory mechanisms of mat- Clarkson Ave., Brooklyn 11203) 

Mathesos Model 35ii Regsiaisr uration and senescence (G. C. Laties, 24-25. Laser Safety Conf. and Work- 
discussion leader): Roy Young and shops, 2nd, Cincinnati, Ohio. (L. Gold- 

man, Laser Lab., Children's Hospital Re- 
Joseph Sacher. search Foundation of the Medical Cen- 

No adsorption nelles: structure, composition and 24-27. American Physical Soc., 
22 August. Membranes and orga- ter of the Univ. of Cincinnati, Cincinnati) 

during maturation and senes- phia, Pa. (W. W. Havens, Jr., The Soci- 
cence (F. W. Mercer, discussion leader): ety, 335 E. 45 St., New York 10017) 

24-28. Desalination: Methods and Ap- 
No deso rpti Ofl W. Thomson and P. Mazliak. plications Berkeley, Calif. (Continuing 

_____________________________________ in Engineering, Univ. Exten- 

sion, Univ. of California, 2223 Fulton St., 

Berkeley 94720) 

Laser Interaction with Matter 25-27. American Laryngological, Rhin- 
No inboard leakage ological 

and 

Otological 

Soc., 

Inc., 

New 

________________________________________ Harlow G. Ahlstrom, co-chairman; Orleans, La. (V. R. Alfaro, 917 20th St., 
Petras V. Avizonis, co-chairman. NW, Washington, D.C. 20006) 

26-28. National Business Aircraft Mfg. 

An exceptionally well designed 25 August. Laser glass (Alex Glass, and Engineering Display, Wichita, Kan. 

regulator featuring a stainless chairman): G. Young, "American OP (A. J. Favata, SAE Headquarters, 2 Penn- 
steel diaphragm and packless tical glass"; H. Lee, "Owens-Illinois sylvania Plaza, New York 10001) glass"; (speaker to bc announced), 26-28. Symposium on the Engineering 
outlet valve. Delivery pressure "C.G.E. glass"; J. Swain, "Survey of Aspects of Magnetohydrodynamics, 10th, 

range 0-75 p.s.i.g., cylinder laser glasses." Laser devices (R. J. Col- Cambridge, Mass. (I. Klepeis, Arrange- 
pressure gauge 0-3000 p.s.i.g. lins, chairman): J. Swain, "Disk lasers"; ments Committee, Avco Everett Research 

Lab., 2385 Revere Beach Parkway, Recommended for laboratory E. D. Jones, "Picosecond lasers"; R. Everett, Mass. 02149) 

and processing facilities using Rudder, "Subnanosecond lasers." 26-28. George H. Hudson Symp., 4th, 

ultra high purity gases, corrosive 26 August. Nanosecond pulse heat- Plattsburgh, N.Y. (M. H. Tourin, State 
for trace gas analysis, for ing (R. Kidder, chairman): D. H. Polk, Univ. College of Arts and Sciences, gases; Plattsburgh 12901) moisture analysis, doping gases, (speaker to be announced), J. L. Bobin. 27. Biochemistry, Assay anid Nutritiossal 

for crystal growing, etc. See Picosecond pulse heating (R. Osborne, Value of Vitamin E, Rosemont, Ill. (W. 

Matheson Catalog, or write for chairman): R. Kidder, J. Shearer, and Davin, Dawes Labs., Inc., 450 State St., 
Engineering Report to Matheson, M. J. Lubin. Chicago Heights, Ill. 60411) 27-28. Technical Writing Inst., Lub- 
P. 0. Box 85, East Rutherford, 27 August. Injection (A. Bishop, bock, Tex. (M. Miles, Technical Writing 

N. J. 07073. chairman): P. Saunders, E. Fabre, Inst., Dept. of English, Texas Technologi- 
M. J. Lubin, A. Haught, and W. J. cal College, Lubbock 79409) 

MATHESON GAS PRODUCTS Fader. Diagnostics (F. Ribe, chairman): 27-29. Geological Soc. of America, 
A Division of Will Ross3 Inc. M. A. Duguay and S. T. Shapiro, "Pi- South-Central Section, Lawrence, Kans., 

East Rutherford, N.J.. Cucamonga, Calif.; A   "Basement Rocks of the Mid-Continent" Glouchester, Mass.; Joliet, . copulses";  . Englehardt, tacOiTi- and "Paleo-Environmental Implications of 

La Porte, Texas; Morrow, Ga.; son scattering." Business meeting. Palynology." (W. M. Merrill, Dept. of Ge- 

33 fiewarie, Calif.; Whitby, Dot. 
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La Porte, Texas; Morrow, Ga.; son scattering." Business meeting. Palynology." (W. M. Merrill, Dept. of Ge- 

33 fiewarie, Calif.; Whitby, Dot. 
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Postharvest Physiology heating (A. Kolb, chairman): John 
Dawson, R. Kidder, and A. Hertzberg. 

P. H. Heinze, chairman; H. K. Colliding plasmas (John Walsh, chair- 
Pratt, vice chairman, man): G. J. Yevick and (speaker to be 

18 August. Physiological phenomena announced). 

of maturation and senescence (general) 29 August. Lasers and CTR in panel 

(J. B. Biale, discussion leader): A. C. discussion (P. V. Avizonis and H. G. 
Hulme. External control of matura- Ahlstrom, moderators): panel: J. Daw- 
tion and senescence (R. Ulrich, discus- son, R. Kidder, A. Hertzberg, J. Tuck, 
sion leader): L. L. Morris. P. Veyrie, A. Bishop, N. Basov, A. 

19 August. Physiological and bio- Haught. 
chemical problems in the postharvest 

handling of crops: metabolic disturb- 
ances, chilling, etc. (J. M. Lyons, dis- Calendar of Events 
cussion leader): I. Uritani and B. Mc- 
Glasson. National Meetings 

20 August. The role of ethylene in 
senescence and other aspects of metab- March 
olism (M. Lieberman, discussion lead- 20-22. American Acad. of Facial Plas- 
er): H. Pratt and H. Imaseka. Hormonal tic and Reconstructive Surgery, New 

control of aging (F. Ab6lcs, discussion Orleans, La. (J. R. Anderson, 111 Tulane Ave., New Orleans 70112) 
leader): Daphne Osborne and A. C. 23-29. American Crystallographic 
Leopold. Assoc., Seattle, Wash. (W. L. Kehl, Gulf 

21 August. Protein and nucleic acid Research and Development Co., P.O. Box 
metabolism during maturation and 2038, Pittsburgh, Pa. 15230) 
senescence (J. E. Varner, discussion 24-25. Basis of Decision, Brooklyn, N.Y. (C. McC. Brooks, Downstate Medi- 
leader): D. R. Dilley and A. Richmond. cal Center, State Univ. of New York, 450 
Enzyme regulatory mechanisms of mat- Clarkson Ave., Brooklyn 11203) 

Mathesos Model 35ii Regsiaisr uration and senescence (G. C. Laties, 24-25. Laser Safety Conf. and Work- 
discussion leader): Roy Young and shops, 2nd, Cincinnati, Ohio. (L. Gold- 

man, Laser Lab., Children's Hospital Re- 
Joseph Sacher. search Foundation of the Medical Cen- 

No adsorption nelles: structure, composition and 24-27. American Physical Soc., 
22 August. Membranes and orga- ter of the Univ. of Cincinnati, Cincinnati) 

during maturation and senes- phia, Pa. (W. W. Havens, Jr., The Soci- 
cence (F. W. Mercer, discussion leader): ety, 335 E. 45 St., New York 10017) 

24-28. Desalination: Methods and Ap- 
No deso rpti Ofl W. Thomson and P. Mazliak. plications Berkeley, Calif. (Continuing 

_____________________________________ in Engineering, Univ. Exten- 

sion, Univ. of California, 2223 Fulton St., 

Berkeley 94720) 

Laser Interaction with Matter 25-27. American Laryngological, Rhin- 
No inboard leakage ological 

and 

Otological 

Soc., 

Inc., 

New 

________________________________________ Harlow G. Ahlstrom, co-chairman; Orleans, La. (V. R. Alfaro, 917 20th St., 
Petras V. Avizonis, co-chairman. NW, Washington, D.C. 20006) 

26-28. National Business Aircraft Mfg. 

An exceptionally well designed 25 August. Laser glass (Alex Glass, and Engineering Display, Wichita, Kan. 

regulator featuring a stainless chairman): G. Young, "American OP (A. J. Favata, SAE Headquarters, 2 Penn- 
steel diaphragm and packless tical glass"; H. Lee, "Owens-Illinois sylvania Plaza, New York 10001) glass"; (speaker to bc announced), 26-28. Symposium on the Engineering 
outlet valve. Delivery pressure "C.G.E. glass"; J. Swain, "Survey of Aspects of Magnetohydrodynamics, 10th, 

range 0-75 p.s.i.g., cylinder laser glasses." Laser devices (R. J. Col- Cambridge, Mass. (I. Klepeis, Arrange- 
pressure gauge 0-3000 p.s.i.g. lins, chairman): J. Swain, "Disk lasers"; ments Committee, Avco Everett Research 

Lab., 2385 Revere Beach Parkway, Recommended for laboratory E. D. Jones, "Picosecond lasers"; R. Everett, Mass. 02149) 

and processing facilities using Rudder, "Subnanosecond lasers." 26-28. George H. Hudson Symp., 4th, 

ultra high purity gases, corrosive 26 August. Nanosecond pulse heat- Plattsburgh, N.Y. (M. H. Tourin, State 
for trace gas analysis, for ing (R. Kidder, chairman): D. H. Polk, Univ. College of Arts and Sciences, gases; Plattsburgh 12901) moisture analysis, doping gases, (speaker to be announced), J. L. Bobin. 27. Biochemistry, Assay anid Nutritiossal 
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Matheson Catalog, or write for chairman): R. Kidder, J. Shearer, and Davin, Dawes Labs., Inc., 450 State St., 
Engineering Report to Matheson, M. J. Lubin. Chicago Heights, Ill. 60411) 27-28. Technical Writing Inst., Lub- 
P. 0. Box 85, East Rutherford, 27 August. Injection (A. Bishop, bock, Tex. (M. Miles, Technical Writing 

N. J. 07073. chairman): P. Saunders, E. Fabre, Inst., Dept. of English, Texas Technologi- 
M. J. Lubin, A. Haught, and W. J. cal College, Lubbock 79409) 

MATHESON GAS PRODUCTS Fader. Diagnostics (F. Ribe, chairman): 27-29. Geological Soc. of America, 
A Division of Will Ross3 Inc. M. A. Duguay and S. T. Shapiro, "Pi- South-Central Section, Lawrence, Kans., 

East Rutherford, N.J.. Cucamonga, Calif.; A   "Basement Rocks of the Mid-Continent" Glouchester, Mass.; Joliet, . copulses";  . Englehardt, tacOiTi- and "Paleo-Environmental Implications of 

La Porte, Texas; Morrow, Ga.; son scattering." Business meeting. Palynology." (W. M. Merrill, Dept. of Ge- 

33 fiewarie, Calif.; Whitby, Dot. 
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28-29. American Otological Soc., Inc., 
New Orleans, La. (W. H. Bradley, 1100 - 

E. Genesee St., Syracuse, N.Y.) 

Inc., 26th, Cincinnati, Ohio. (H. Weiner, 50 EX"I'RA 
28-30. American Psychosomatic Soc., 

265 Nassau Rd., Roosevelt, N.Y. 11575) 

Reproducible Volumes 28-2. Seminar of the American Cancer 18*11 II fl ii E  

from 0.2 ml to 10 ml Soc. for Science Writers, 11th, New Or- flflflIJ, mu mu  

leans, La. (I. Clark, American Cancer Soc., 3J9l5 11111111 .T* 
Absolute Accuracy 219 E. 42 St., New York 10017) 'in' - W 
to 0.02 ml 30-2. American Orthopsychiatric Assoc., *. 

New York, N.Y. (M. F. Langer, Room '3'fl 
Reproducibility 1313, 1790 Broadway, New York 10019) ' IV 

31. American Astronomical Soc., Hono- of 0.005 ml lulu, Hawaii. (G. C. McVittie, Univ. of - ' - 

Contamination Patet Illinois Observatory, Urbana 61801) 

3> 31-2. Advances in Water Quality Im- ree. - - Applied FOr provement-Physical and Chemical Proc- I I 
Liquids come  esses, Austin, Tex. (Center for Research 
into contact in Water Resources, Univ. of Texas, Rt. 4 
with g[ass - ' 4, Box 189, Austin 78757) 
and Teflont only 31-2. Metals Engineering Conf., Wash- 

ington, D.C. (R. J. Cepluch, Hartford 

3533 Steam Boiler Inspection and Insurance Co., 
56 Prospect St., Hartford, Conn. 06102) 

' 31-2. Education for the Peaceful Uses 
5 33 

of Nuclear Explosives, Tucson, Ariz. (L. 
' E. Weaver, Dept. of Nuclear Engineering, 

Univ. of Arizona, Tucson 85721) 
- 33333 " 31-2. American Assoc. of Thoracic 

Surgery, San Francisco, Calif. (T. B. 
- 333333 Ferguson, Suite 311, 7730 Carondelet 

Ave., St. Louis, Mo. 63110) 
N 

April 

1 1. Arkansas Acad. of Science, Fayette- 
ville, Ark. (G. E. Templeton, Dept. of - 

Plant Pathology, Univ. of Arkansas, Fay- - 

etteville 72701)  Pat. #3,3 6,925 

1-2. Advanced Techniques in Real Time 3 

Simulation, Philadelphia, Pa. (University 3 

City Science Center, Science Center Bldg 
No. 1, 3401 Market St., Philadelphia 3.. 

19104) 
1-3. Numerical Control Soc., 6th, Cia 

cinnati, Ohio. (P. Senkiw, Advanced Coin 
puter Systems, Inc., 2185 5. Dixie Ave., 

AUTOMATIC REPETITIVE DELIVERY Dispenoer Dayton, Ohio 45409) 
will continuously sod precisely deliver all reagents 1-4. American Assoc. of Anatomists, 
in micrometer-set volumes. 
AVAILABLE IN TWO SIZES: Dispensers can be Boston, Mass. (R. T. Woodburne, Dept. of 
obtained for delivery of volumes up to either 2 Anatomy, Univ. of Michigan, East Medi- 
ml. or 10 ml. *LABWASHER 
ACCURATE, EASY TO OPERATE. High visibility cal Bldg., Ann Arbor 48104) 
micrometer graduations are accurately calibrated 2. Oral Cancer Symp., 7th, Poughkeep- brings your lab advantages of 
and can be quickly set for desired output. sie, N.Y. (Sister M. A. Elizabeth, Pough- automated glassware washing and drying; 
HIGH REPRODUCIBILITY. Precision machined  N. 
Teflon piston in accurately formed glass cylinder Aeepsie, Y.) unequaled convenience; savings of valu- 
bore ensures consistency of repetitive output. 2-4. Picture Bandwidth Compression, able man-hours and significant reduction 
SELF-PRIMING. Precisely ground giass ball check Cambridge, Mass. (E. E. Witchi, Boston of labware breakage. 
valves combine self-priming action with highly Section, IEEE, 31 Channing St., Newton, For only $18.50 per mont C 
accurate delivery of reagents. h the CR 
VERSATILE OUTLET FITTING. Tapered glass Luer Mass. 02158) Labwasher can free your lab forever from 
joint on dispenser outlet accepts either tubing or 3-4. American Soc. for Engineering Ed- the extravagance of hand washing lab- 
hypodermic needles. 
TWO STYLES AVAILABLE. Dispenser can be oh- ticatioli, Fayetteville, Ark. (E. H. Wright, yvare. It works for you faithfully even dur- 
tamed with either 50i ml. flask or with hand held The Society, 2100 Pennsylvania Ave., NW, ing lunch or after the close of day 
barrel that can be attached by tubing to any D.C. 20037 has clean glassware ready and waiting 
reservoir or container. FROM Washington, ) when needed! 
REAGENTS ARE PROTECTED ATMOSPHERE. 3-5. Southern Soc. for Philosophy and Check your glassware washing problems 
Closures are provided with delivery tubes. Flask Psychology, Miami, Fla. (D. Browning, against actual, in-the-field "Usage Re- 
style dispensers have air vents that can be closed Dept. of Philosophy, Univ. of Miami, ports". Request Bulletin No. A 93 
and that accept absorption tubes. 

Coral Gables, Fla.) "Average cost of owning and operating a iRC Lab- 

- - NEW CATALOG 3-5. National Conf. on Schizophrenia, washer lover a 5 year period during which the unit was completely amortizedi hosed on a survey of 239 Lab- 
Features over 2500 instruments for Topeka, Kan. (Dept. of Education, Men- washer equipped laboratories.  lndustrial Research the Health ninger Foundation, Box 829, Topeka s-sesi 

7-9. Operations Research Seminar, 
Agriculture Free on request. 66601) 1 THE 

Cleveland, Ohio. (Office of Public Rela- ( Fl E 1 I C A.. I 
tions, Case Western Reserve Univ., Uni-  LI    I 

- - ? versity Circle, Cleveland 44106) 1 cO. 
7-11. Public Health Aspects of Peace- Lnbwasher Division 

* ful Uses of Nuclear Explosives, Las Vegas. Cranwood Parkway, Cleveland, Ohio 44128 
II Nev. (Symp. Committee, Southwestern 
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19104) 
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valves combine self-priming action with highly Section, IEEE, 31 Channing St., Newton, For only $18.50 per mont C 
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Radiological Health Lab., P.O. Box 15027, 
Las Vegas 89114) 

8-9. High Performance Composites, 4th 
symp., St. Louis, Mo. (G. L. Esterson, Box 
1048, Washington Univ., St. Louis 63130) 

8-11. Acoustical Soc. of America, 71st, - 

Philadelphia, Pa. (B. Goodfriend, 335 E. 

45 St., New York 10017) 

9-10. American Assoc. of Planned Pa- 
renthood Physicians, 7th, San Francisco, 
Calif. (G. C. Denniston, The Association, 3 

515 Madison Ave., New York 10022) - 

9-11. Textile Research Inst., 39th, New -. 

York, N.Y. (P.O. Box 625, Princeton, 
N.J.) 

9-12. Geological Soc. of America, south- 
eastern section, Columbia, S.C. (D. I. 
Colquhoun, Dept. of Geology, Univ. of 

South Carolina, Columbia 29208) 
10. Health Conf. on Diet, Exercise, and 

Cardiovascular Disease, Philadelphia, Pa. 

(R. L. Kunes, Heart Assoc. of Southeastern 
Pennsylvania, 318 5. 19 St., Philadelphia) 

10-12. Population Assoc. of America, 
Atlantic City, N.J. (A. L. Ferriss, Russell 
Sage Foundation, 1755 Massachusetts 
Ave., NW, Washington, D.C. 20036) 

Leprosy Missions, 297 Park Ave. South, 
10-16. American Leprosy Missions, 10th PHS seminar, Carville, La. (American 

New York 10010) 
11-12. American Soc. for Engineering 

Education (North Central Section mtg.), 

Windsor, Ont., Canada. (E. H. Wright, 
The Society, 2100 Pennsylvania Ave., 
NW, Washington, D.C. 20037) 

12. New Jersey Acad. of Science, East 
Orange. (F. F. Katz, Seton Hall Univ., 
South Orange, N.J. 07079) 

12-16. American Soc. of Abdominal 
Surgeons, Las Vegas, Nev. (B. F. Alfano, One of the big reason's we've be 
675 Main St., Melrose, Mass. 02176) come one of the best kept secrets 

12-13. National Guild of Catholic Psy- in the field of custom man ufactur- 
chiatrists, Washington, D.C. (P. A. San- ing is that we know how to keep 
tucci, 4962 Hampden Lane, Bethesda, Md. our mouth shut about what we 
20014) do. We're not unknown, though. 

12-13. Histocheanical Soc., 20th, At Of the 500 largest U.S. corpora- 

lantic City, N.J. (G. M. Lehrer, Div. of tions listed by Fortune magazine, 
Neurochemistry, Mount Sinai Medical 

School, 11 E. 100 St., New York 10029) 100 are in chemical manufactur- 

13-16. Plant Engineering and Main- ing. 75 of these 100 are Arapahoe 
tenance, 12th conf., Pittsburgh, Pa. (B. J. customers and we do custom 
Cross, Lederle Labs., Pearl River, N.Y. work for 30. This is pretty good 

10965) 
13-17. American Assoc. of Cereal company to keep. 

Chemists, 54th, Chicago, Ill. (R. Tarle- Join the group and see for your- 
ton, 1955 University Ave., St. Paul, Minn. self how we can help solve your 
55104) special needs-from pilot quan- 

13-17. Pacific Coast Oto-Ophthalmolog- tities to a miHion pounds or more. 
ical Soc., San Francisco, Calif. (F. A. 

Sooy, Dept. of Otolaryngology, Univ. of For more information on how you 
California Medical Center, San Fr'tncisco can benefitfrom Arapa hoe process 
94122) development imagination and 

13-18. American Socs. for Experimen- proved production capability, 
tal Biology, Atlantic City, N.J. (J. F. A. contact: 

McManus, FASEB, 9650 Rockville Pike, 
Bethesda, Md. 20014) 

13-18. American Soc. for Experimental 
Pathology, Atlantic City, N.J. (R. E. 
Knotti, 9650 Rockville Pike, Bethesda, 
Md. 20014) 

13-18. American Inst. of Nutrition, At- 
lantic City, N.J. (J. Waddell, 9650 Rock- 
ville Pike, Bethesda, Md. 20014) CIJffi'IICfI IS 13-18. American Soc. for Pharmacol- 
ogy and Experimental Therapeutics, Inc., DIVISION OF SYNTEX OOPPORATION 
Atlantic City, N.J. (E. B. Cook, Executive 28 5 WALNUT ST1 BOULDER, cOLORADO 80302 
Officer, The Society, 9650 Rockville Pike, 

Bethesda, Md. 20014) 
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Orange. (F. F. Katz, Seton Hall Univ., 
South Orange, N.J. 07079) 

12-16. American Soc. of Abdominal 
Surgeons, Las Vegas, Nev. (B. F. Alfano, One of the big reason's we've be 
675 Main St., Melrose, Mass. 02176) come one of the best kept secrets 

12-13. National Guild of Catholic Psy- in the field of custom man ufactur- 
chiatrists, Washington, D.C. (P. A. San- ing is that we know how to keep 
tucci, 4962 Hampden Lane, Bethesda, Md. our mouth shut about what we 
20014) do. We're not unknown, though. 

12-13. Histocheanical Soc., 20th, At Of the 500 largest U.S. corpora- 

lantic City, N.J. (G. M. Lehrer, Div. of tions listed by Fortune magazine, 
Neurochemistry, Mount Sinai Medical 

School, 11 E. 100 St., New York 10029) 100 are in chemical manufactur- 

13-16. Plant Engineering and Main- ing. 75 of these 100 are Arapahoe 
tenance, 12th conf., Pittsburgh, Pa. (B. J. customers and we do custom 
Cross, Lederle Labs., Pearl River, N.Y. work for 30. This is pretty good 

10965) 
13-17. American Assoc. of Cereal company to keep. 

Chemists, 54th, Chicago, Ill. (R. Tarle- Join the group and see for your- 
ton, 1955 University Ave., St. Paul, Minn. self how we can help solve your 
55104) special needs-from pilot quan- 

13-17. Pacific Coast Oto-Ophthalmolog- tities to a miHion pounds or more. 
ical Soc., San Francisco, Calif. (F. A. 

Sooy, Dept. of Otolaryngology, Univ. of For more information on how you 
California Medical Center, San Fr'tncisco can benefitfrom Arapa hoe process 
94122) development imagination and 

13-18. American Socs. for Experimen- proved production capability, 
tal Biology, Atlantic City, N.J. (J. F. A. contact: 

McManus, FASEB, 9650 Rockville Pike, 
Bethesda, Md. 20014) 

13-18. American Soc. for Experimental 
Pathology, Atlantic City, N.J. (R. E. 
Knotti, 9650 Rockville Pike, Bethesda, 
Md. 20014) 

13-18. American Inst. of Nutrition, At- 
lantic City, N.J. (J. Waddell, 9650 Rock- 
ville Pike, Bethesda, Md. 20014) CIJffi'IICfI IS 13-18. American Soc. for Pharmacol- 
ogy and Experimental Therapeutics, Inc., DIVISION OF SYNTEX OOPPORATION 
Atlantic City, N.J. (E. B. Cook, Executive 28 5 WALNUT ST1 BOULDER, cOLORADO 80302 
Officer, The Society, 9650 Rockville Pike, 

Bethesda, Md. 20014) 
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Falls, Iowa. (R. Hanson, Dept. of Science, 
H ow do you get Univ. of Northern Iowa, Cedar Falls 

50613) 

18-20. American Soc. of Internal Med- 
the highest 

icine, Chicago, Ill. (A. V. Whitehall, 3410 

Geary Blvd., San Francisco, Calif. 94118) 33 

resolution 20-23. Institute of Environmental Sci- 
ences, 15th, Anaheim, Calif. (Technical 

Program Committee, The Institute, 940 consistently F. Northwest 
in ion exchange 111.60056) Highway, Mount Prospect, 

Virginia Acad. of Ophthal- Te 
111' inology and 

Cnromaiograpny: mperature 
(J. E. Blaydes, Jr., 107 Federal St., Blue- 

field, W.Va.) 

3 20-23. Assoc. for Research in Ophthal- 
mology, Sarasota, Fla. (H. E. Kaufman, ,ontroIIed. 

Office of Secretary-Treasurer, Dept. of 
Ophthalmology, Univ. of Florida Medical 

College, Gainesville 32601) 
20-24. American Oil Chemists' Soc., 

San Francisco, Calif. (C. H. Hauber, The 
- Society, 35 E. Wacker Drive, Chicago, Ill. 

20-25. Society of Motion Picture and f 
Television Engineers, 105th, Miami Beach, 
Fla. (Executive Secretary, 9 E. 41 St., 
New York 10017) 

33 21-22. American Soc. for Artificial In- 
33 ternal Organs, Atlantic City, N.J. (E. F. 

Bernstein, Dept. of Surgery, Univ of Min- 
nesota Medical School, Minneapolis 55455) 

21-22. Temperature Measurements Soc., 
- 6th, Hawthorne, Calif. (C. L. Vaughn, 

33 Paper Selection Committee, % The So- 
ciety, P.O. Box 156, Palos Verdes Estates, 

- Calif. 90274) 

21-23. Effective Use of Computers in 
the Nuclear Industry, Knoxville, Tenn. (B. 
F. Maskewitz, Oak Ridge Natl. Lab., P.O. 

3 Box X, Oak Ridge, Tena. 37830) 
21-24. Amet-ican Industrial Health 

Conf., Houston, Tex. (American Indus- 
trial Health Conf., 55 E. Washington St., 
Chicago, Ill. 60602) 

21-25. Astrodynamics and Related 
Planetary Sciences, Washington, D.C. (J. 

W. Siry, NASA Goddard Space Flight 
O nly by using Center, Code 50, Greenbelt, Md. 20771) 

21-25. American College of Physicians, 
Bio-Rad 50th, Chicago, Ill. (E. C. Rosenow, Jr., 

4200 Pine St., Philadelphia, Pa.) 

21-25. Solid State Chemistry Conf., AG? resins! 2nd, Scottsdale, Ariz. (L. Eyring and M. 

O'Keeffe, Dept. of Chemistry, Arizona 
BIO-RAD AG resins represent the State University, Tempe 85281) 
highest level of purity available for ion 21-26. American Acad. of Neurology, 
exchange chromatography. Washington, D.C. (S. A. 'Nelson, 4005 W. 

65 St., Minneapolis, Minn. 55435) 
AG resins are exhaustively purified and 22-23. Nationil Relay Conf., 17th, Still- 

sized to specific ranges to assure sharp water, Okla. (D. D. Lingelbach, School of * 
Electrical Engineering, Oklahoma State 0 -. - resolution and highest reproducibility. Univ., Stillwater 74074) 

For example, the maximum iron con- 22-24. Teleanetering Conf., Washington, 
tent in AG-l anion resin is 0.00005%. D.C. (R. W. Rochelle, NASA Goddard 

Space Flight Center, Code 710, Greenbelt, 
For the full story on BIO-RAD and its Md. 20771) 
role in ion exchange technology-in- 22-25. American College Health Assoc., 

eluding valuable data on Bio-Rex Oklahoma City, OkIa. (J. W. Dilley, 2807 

resins, specialty resins, resin selection, Central Ave., Evanston, Ill. 60201) 
22-25. Nation 1 Pollution Conf., Hous- regeneration and applications-send ton, Tex. (The Conference, 4710 Greeley 

for our general catalog, Price List T. St., Houston 77006) 
23-24. Electric Process Heating in In- 

____________________ dustry, Inst. of Electrical and Electronics  [g jJ I44t4(IpjP4 Engineers, Philadelphia, Pa. (G. Bobart, 
Westinghouse Electric Corp., Box 300, Dept. S-4 * 32nd and Griffin Ave. Sykesville, Md. 21784) 

23-25. Institute of Electrical and Elec- Richmond, California 94804 tronics Engineers Cony., San Antonio, 
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Tex. (W. H. Hartwig, DepL of Electrical 
33333'43?-f"i3 Engineering, Engineering Science Bldg. 

439, University of Texas, Austin 78712) 
23-25. Nondestructive Evaluation of 

Components and Materials in Aerospace, 
Weapons Systems, and Nuclear Applica- 
tions, San Antonio, Tex. (C. E. Lautzen- 
heiser, Southwest Research Inst., 8500 

Culebra Rd., San Antonio 78228) 
24-26. American Acad. of Physical 

Medicine and Rehabilitation, Chicago, Ill. 
(C. C. Herold, 30 N. Michigan Ave., Chi- 
cago 60602) 

24-26. New York Roentgen Soc., New 
York, N.Y. (S. H. Madell, 1 E. 82 St., 
New York 10028) 

24-26. Illinois State Acad. of Science, 
Decatur, Ill. (K. Harmet, Dept. of Biol- 
ogy, Northern Illinois Univ., DeKalb Isotopes ware. (J. H. Melvin, Ohio Acad. of 

24-26. Ohio Acad. of Science, Dela- 

m ence, 505 King Ave., Columbus 43210) 
U 24-26. Annual Wildflower Pilgrimage, 

- . L.assI 19th, Gatlinburg, Tenn. (Gatlinburg 
Chamber of Commerce, Box 527, Gatlin- 
burg, Tenn. 37738 or E. E. C. Clebsch, 
Dept. of Botany, Univ. of Tennessee, 
Knoxville 37916) 

24-27. Association of Clinical Scientists, 
Mobile, Ala. (R. P. MacFate, 125 N. Rut- 

GENR Union Carbide ledge St., Pentwater, Mich. 49449) ___ 25-26. American Soc. for Engineering U - flTM Education, Rocky Mountain Section mtg., 

MiNI i..i EN L RATO El Logan, Utah. (E. H. Wright, The Society, 
2100 Pennsylvania Ave., NW, Washington, 

CESIUM-i 37IBARIUM-137m.. .TIN-1 13/INDIUM-Il 3m D.C. 20037) 

25-26. American Society of Group Psy- 
chotherapy and Psychodrama, New York, 
N.Y. (A. Manzoeillo, P.O. Box 311, Bea- 
con, N.Y. 12508) 

u Convenient a Long Life 25-26. Nebraska Acad. of Science, Lin- 
* Economical a NDEA Approved coln. (C. B. Schultz, 101 Morrill Hall, 

University Museum, Univ. of Nebraska, 
Lincoln 68508) 

Now.., with MINlGENERATOR... you can have a safe, convenient 25-26. South Dakota Acad. of Science, 
Classroom source of radioactive isotopes for use in simple experi- Vermillion. (T. Van Bruggen, Dept. of 

ments to demonstrate basic principles of nucleonics ... experiments Botany, Univ. of South Dakota, Vermillion 
which can be performed by high school students with a minimum of 57069) 

laboratory equipment. 26. American Soc. for Engineering Edu- 
cation, Illinois-Indiana Section Mtg., Terre 

MINIGENERATOR is an inexpensive source of radioisotopes. It can Haute, Ind. (E. H. Wright, The Society, 
deliver up to 1000 times its loading during its long lifetime. It can be 2100 Pennsylvania Ave., NW, Washington, 

eluted repeatedly, whenever desired, during a given laboratory pe- D.C. 20037) 
nod, virtually eliminating the supply and demand problems associ- 26-27. Eye Bank Assoc. of America, 
ated with other commercially available radioisotopes. New Orleans, La. (W. Clark, 211 5. 

Saratoga St., New Orleans 70112) 
MINIGENERATOR may be used to demonstrate basic principles of 27-30. American Soc. of Maxillofacial 
radiation detection and measurement, to show decay and build-up Surgeons, San Francisco, Calif. (D. Goul- 
properties of radioactive materials, to serve as tracers in ion studies, ian, Jr., 116 E. 68 St., New York 10021) 
and to demonstrate some common industrial applications. 27-30. Southwestern and Rocky Moun- 
Two models are available: (1) Cesium-137/Barium-137m ... useful as tam Div. of AAAS, Colorado Springs, 
an educational aid because of the contrast between half-life of par- Cob. (M. G. Anderson, Dept. of Biology, 

Tin-113/lndium-113m . . . ideal for New Mexico State Univ., Las Cruces ent and that of daughter, and (2) 88001) experiments requiring an isotope with much longer half-life. 28. National Cystic Fibrosis Research 

MINIGENERATOR is well within the means of limited high school Foundation, Atlantic City, N.J. (W. H. 
budgets ... can be stored and handled easily and safely.., is avail- Boyer, 202 E. 44 St., New York 10017) 
able for continued use throughout the school year ... can be used to 28-29. Plaoto-Optical Techniques in Simulators, South Fallsburgh, N.Y. (Photo- 
perform a wide variety of experiments. Optical Techniques in Simulators Seminar 

For complete information, write... W. H. Curtin & Company, P. Q Committee, % SPIE Natl. Office, P.O. Box 
Box 1546, Houston, Texas 77001. 288, Redondo Beach, Calif. 90277) 

28-30. American Inst. of Aeronautics 
MINIGENERATOR is a trademark of Union carbide corporation and Astronautics, Cincinnati, Ohio. (I. 

 Lukasiewicz, ARO, Inc., Arnold Engineer- 
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tor, The Association, 1010 Empire Bldg., 
Pittsburgh, Pa.) 

28-30. American Radium Soc., Phila- 
delphia, Pa. (J. V. Blady, 2201 Benjamin 
Franklin Parkway, Philadelphia 19130) 

28-30. American Vacumm Soc., Los 
Alamos, N.M. (D. G. Schreiner, New 
Mexico Section, AVS, P.O. Box 11451, 

YOU'LL 
Albuquerque 87112) 

28-30. Water and Air Conf., 6th, As- 
soc. of the Pulp and Paper Industry, 
Jacksonville, Fla. (H. 0. Teeple, 360 Lex- PR 
ington Ave., New York 10017) 

28-1. American College of Obstetrici 
ans and Gynecologists, Bal Harbour, Fla. 
(M. Newton, 79 W. Monroe St., Chicago, 
Ill. 60603) 

28-1. American Physical Soc., Washing- 
ton, D.C. (W. W. Havens, Jr., The Society, 
335 E. 45 St., New York 10017) 

29. American Federation for Clinical 
Research, Atlantic City, N.J. (The Fede- 
ration, 2000 P St., NW, Washington, D.C. 
20036) 

29. Cystic Fibrosis Club, 10th, Atlantic 
City, N.J. (W. W. Waring, Tulane Univ. 
Medical School, 1430 Tulane Ave., New 
Orleans, La. 70112) 

29. American Soc. of Therapeutic Ra- 
efore you  diologists, Philadelphia, Pa. (C. R. Bo- 

gardus, Jr., Univ. of Oklahoma Medical 
Center, Oklahoma City 73114) 

29-1. Society of Aerospace Material 
and Process Engineering, Los Angeles, 
Calif. (Mail Station D-133, Hughes Air- 
craft Co., Centinela Ave. and Teale St., w 

Culver City, Calif. 90230) 
29-2. American Chemical Soc. (Div. of 

Rubber Chemistry), Los Angeles, Calif. 
(G. G. Winspear, R. T. Vanderbilt Co.,...33 
Inc., 230 Park Ave., New York 10017) , '. 

29-3. Student American Medical Assoc., 
Chicago, Ill. (C. Hewitt, 2635 Flossmoor 
Road, Flossmoor, Ill. 60422) 

30-2. Chemical Marketing Research I 
Assoc., New York. (R. H. Mattson, Glid- 
den-Durkee, Div. of SCM Corp., 900 
Union Commerce Bldg., Cleveland, Ohio 
44115) 

30-2. Electronic Components Conf., I With Blnoular Camera 
A. O'Connell, Elec- LtIClda, th* first of Its Wifli ual IllumInator for Fluorescent,. Antl.. Washington, D.C. (J Idnd; Upt.1:5 enlarge. body Studies featuring Qarkfield and' Phase tronic Components Conf., ITT Headquar- ment ratIo.  33 Contrast FIurascenc.. . 33 

ters, 320 Park Ave., New York 10022) 
3 33 33 

30-2. American Surgical Assoc., Cm- 3 cinnati, Ohio. (C. R. Hanlon, 1325 5. - 

Grand Blvd., St. Louis, Mo. 63104) 
30-3. Midwest Anesthesiology Conf., - 3 

St Chicago, Ill. (A. P. Winnie, Illinois Soc. Wh ThtoAuto.- 
of Anesthesiologists, 1825 W. Harrison ma$5 ntIlt- 
St., Chicago 60612) IId *tlier With EPI Attachnentfor 

30-3. American Assoc. of Plastic Sur- - --  IHuII *IZe Inti li1daiittightJng Prtght 
geons, San Francisco, Calif. (R. M. Mc- - hngabf field nd iiiflid 
Cormack, 260 Crittenden Blvd., Rochester, - 

N.Y. 14620) tlori rqu1rements 
30-4. Continual Education of the Amer- Narn* ro(1r obsrvatton metho4 Your illumina 

ican Acad. of Oral Medicine, 23rd, San Toc$ay4qrnorrow, or any day* The Wild M.2 grws with you and 
Juan, Puerto Rico. (W. M. Greenhut, 124 t0ys with QU in vety field of optical microscopic research *.. 33 
E. 84 St., New York 10028) with every usfi4I ciess1*9 arid attach.ment at your command 

when you need then A butilu1 irstrument'of unexcelled.per- 
International and Foreign Meetings fOTffl0flQ0r backed by full fa6ry ervi& and intenane* W 

April * W#LP I%RRIUGG UN#tUUMRRTe Et4@ 

7-11. Federation of European Biochem-  NEW vornc 
ical Societies, 6th, Madrid, Spain. (Secre- WIL* &AAA. L1* KS IMY EIJN PLAE, WA S. ONTAXIO 
tariat, Centro de Investigaciones Biolo- t*# DWM!!IO #A-OJ01tt.t 28*, ZXt*o S,DL -t 
gicas, Velazquez, 144, Madrid 6) 

8-11. International Symp. on Laboratory Circle No 27 on Readers' Service Cord 
Animals, Washington, D.C. (B. F. Hill, 
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