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EARTH PROBE 

The Lunar, Solar and Venus probes have begun 
exploring safe interplanetary paths. Safe to the plan- 
ets ... and back again. But what happens when a 
vehicle slams home into the earth's atmosphere? 
One way to find out: pack a capsule with instruments, 
blast it into space, and then drive it back into the 
earth's atmosphere at the full speed of interplanetary 
return. In short: an earth probe. 

NASA conceived the plan, named it "Project Fire" 
and assigned Republic to produce two vehicles for 
the mission. 

Each Project Fire capsule-weighing 200 pounds 
--will carry a blunt heat-shield, heat-measuring de- 
vices, and telemetry equipment to speed the data to 

ground stations. Radar and optical tracking will also 
be used. Data on materials performance, radio sig- 
nal blackout and surface ablation will be collected 
the only meaningful way: during an actual re-entry. 

We built the two Project Fire capsules and did 
preliminary testing in our labs. Designs and mate- 
rials were selected to survive short-duration gas cap 
temperatures over 20,000?F and velocities above 
37,000 feet per second. The capsule above was photo- 
graphed during ablation tests in our Re-entry Sim- 
ulation Lab. 

Project Fire will pay off twice. First, when the 
capsule probes the earth. And then again, when a 
manned vehicle takes the hot ride home. 

REPUBLIC 
AVIATION CORPORATION 



NEW from PACKARD... 

AN ADVANCED LINE OF MULTICHANNEL ANALYZERS 

SINGLE ANO MULTIPLE PARAMETER CAPABILITIES: 
* 400, 1024, AND 4096 CHANNELS OF ANALYSIS 
* MULTIPLE INPUT SELECTIVE STORAGE 
* NON-DESTRUCTIVE DATA TRANSFER 
* SPECTRUM NORMALIZING AND STRIPPING 
* INPUT DATA DERANDOMIZATION 
* PUNCHED TAPE AND PRINTED DATA OUTPUTS 

This new 400 channel analyzer is one of a series of Packard 
Multichannel Analyzers which provides investigators with a com- 
plete selection of single and multiple parameter instruments for 
pulse-height analysis, time-of-flight investigations, and gross 
counting studies. The new Packard Analyzers offer an extremely 
high degree of linearity, stability and accuracy, while accepting a 
wide range of input waveshapes and signal levels. Particular 
attention has been given to the arrangement of system controls to 
ensure quick, accurate instrument programming and user conveni- 
ence. A wide selection of auxiliary equipment is available to permit 
maximum instrument utility and application. For complete informa- 
tion call your Packard Sales Engineer or write for Technical Bulletin. 

PACKARD INSTRUMENT COMPANY, INC. 
BOX 428 * LA GRANGE, ILLINOIS * AREA CODE 312 485-6330 
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a~~~ .JU~ ~~~ AAfCrystals of metastable hexagonal ru- 
bidium aluminosilicate (RbAlSi,O,). 
They were formed from a melt at 

"UM$N WAIU0 A'ItA~~~ ~1710?C and are well crystallized with 
moderate birefringence and distinctly 
lath-like habit. This sample, embedded 
in uncrystallized glass, was photo- 

l???t _?~W4 ?~??? WI:????? #IANt~?~ g ..graphed in oil (n - 1.54) under a 
petrographic microscope with crossed 

A-~~~~~~~~ .~nicol prisms (about X 270). See page 
917. 



NEW F& M MODEL 810 SETS NEW LEVELS OF 

versatility, accuracy and reproducibility 
in gas chromatography 

C6 C8 Cio C12 C14 C16 

Cl8 C20 

Iirc 215'C 260C 350'C 

I Note the stable baseline of this dual- 

column-compensated chromatogram of a 
mixture of equal parts of normal C6 to 
C20 paraffins produced on a Model 810 

equipped with dual flame ionization de- 
tectors; dashed line represents the drift- 

ing baseline obtained during single 
column operation. Sensitivity of the in- 
strument is indicated by the fact that 
each peak represents about 2.0 micro- 

grams and the instrument was operated 
at 1/640 of full sensitivity. 

An advanced research gas chromatograph, the F & M Model 810 incor. 
porates the latest developments in the science of gas chromatography. 
Multiple detection systems, precise column compensation, automatic 
programmed temperature cycle and a versatile injection port design offer 

the analyst new levels of versatility, accuracy and repro. 
ducibility. 

1. Versatility and Accuracy for All Types of Analyses-The 
Model 810 has dual flame ionization detectors that can be 
interchanged with optional electron capture and micro cross- 
section detectors. The flame detector is accurately sensitive 
to a long list of compounds including most organic and 
biological materials. Halogenated compounds (such as pesti- 
cides) and certain organo-metallics and polycyclic hydro- 
carbons are readily analyzed quantitatively by the F & M 
pulsed-voltage type electron capture detector. The micro 
cross-section device will detect any material in the carrier 
gas and will give a completely calculable quantitative 
response for precise analytical results. 

2. Accuracy in High-Temperature Detection-The 810 is particularly suited 
to high-sensitivity high-temperature analyses, even of trace constituents 
in the face of column substrate bleeding (see chromatogram). With dual 
column compensation, accuracy is enhanced by an extremely precise flow 
control system and virtually perfect temperature uniformity within 
the oven. 

3. Reproducibility in Repeated Runs-Equipped with a completely auto- 
matic programmed temperature cycle, the Model 810 permits precisely 
reproducible runs that combine adjustable isothermal and linear pro- 
grammed periods with automatic operation from sample injection to 

re-equilibration at original conditions. This high degree of automation 
removes human errors and provides exceptional qualitative and quantita. 
tive repeatability since no manual resetting of conditions is required. 

4. Versatility in Sample Injection-Because of its versatile injection port 
design, the Model 810 can handle a wide variety of samples. Temperature 
sensitive or unstable samples can be injected directly onto the column; 
reactive materials and those that tend to be adsorbed or catalyzed can be 

injected into a replaceable liner in the port; and hard-to-vaporize materials 
can be injected directly into the heated zone of the port. 

The new Model 810 incorporates many other technological improve- 
ments recently made in the fast moving field of gas chromatography. For 

complete details, write F & M Scientific Corporation, Route 41 and 
Starr Road, Avondale, Pennsylvania, 215 COlony 8-2281. European sub. 

sidiary: F & M Scientific Europa N.V., Leidsestraat 67, Amsterdam, 
The Netherlands. 

SALES OFFICES: 
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F & M SCIENTIFIC CORPORATION 
AVONDALE / PENNSYLVANIA 
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How the moon looks to Bellcomm 
The moon is more than our nearest 
celestial neighbor. To Bellcomm it 
is a proving ground for work in the 
environment of space - meteoroids, 
radiation effects, magneto-hydrody- 
namic phenomena. It is a study in 
heat transfer, thermodynamics, com- 
bustion. It is a laboratory for appli- 
cation of the principles of solid state 
physics. It is a gigantic experiment 
in the life sciences, life support 

systems, and bio-engineering. It is 
electronics, propulsion, guidance, 
orbit mechanics... and more. 

Bellcomm, a new Bell System com- 
pany, offers experienced engineers, 
physical scientists, and experts in 
computing and programming oppor- 
tunities to engage in system studies 
involved in manned space flight pro- 
grams for the National Aeronautics 
and Space Administration. 

If Bellcomm interests you, please 
send your resume to Mr. W. W. Braun- 
warth, Personnel Director, Room 
1112S, 1100 17th St., N. W., Washing- 
ton 6, D. C. It will receive prompt, 
careful study. Bellcomm is an equal 
opportunity employer. 

BBELLCOMM, INC. 
A Bell Telephone System Company 
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By digitizing each input signal into 1024 addresses, two new 
TMC pulse analyzer systems provide a wide selection of 
channel storage configuration from a 1024 x 1024 spectrum. 
The result - mega-channel analysis with 4096 or 16384 
channels of core storage. 
By means of digital baseline and range switching with a 
maximum resolution factor of 256, any area of a spectrum 
can be selected for detailed examination and display. The 
result - multi-parameter analysis with slice, contour or 
isometric display. 
Both the 4096-channel and the 16384-channel pulse ana- 
lyzers offer these capabilities which make them the most 
flexible systems available. The modular design of these 
instruments enables an experimenter to select a system 
which exactly meets his requirements in pulse height anal- 
ysis (PHA) and time-of-flight (TOF) measurements. 
One Model 242 Two-Parameter Input Unit handles the 
signal inputs obtained from two plug-in logic units which 
accept PHA or TOF signals. The interchangeable plug-in 
!ogic units can be paired for studies of PHA versus PHA, 
PHA versus TOF or TOF versus TOF. Additional 242 units 
can be added to a system to provide additional parameters. 
Slice, contour and isometric displays are provided. The Dis- 
play/Plot Control Unit permits the selection of ranges and 
configurations for the various display modes. In the slice 
display mode, X versus Z or Y versus Z can be examined 
with Z ranges from 102 to 105 full scale. Alternate groups of 
16 or 32 channels can be intensified for identification. Slices 
from 1 x 64 to 4 x 1024 can be selected. In the contour display 
mode, the system plots X versus Y or Y versus X in the 
following configurations: 64 x 64, 128 x 32, 256 x 16, 512 x 8 or 
1024 x 4 for 4096-channel systems. The isometric display 
mode varies display angles from 0? to 90? and also permits 
viewing from either one of two orthogonal directions. 

The Model 244 Input Format Selector provides the digital 
baseline switching and determines the resolution for stor- 
ing and displaying portions of a 1024 x 1024 (mega-channel) 
spectrum. 
The memory circuits of both systems use ferrite cores for 
data storage. They offer a count capacity of 105 -1 per 
channel. The memory cycle time is 13 microseconds. 
Information recorded on magnetic tape or perforated tape 
can be added to or subtracted from the contents of the 
memory during read-in. 
Other modules which can be used with TMC's 4096-channel 
and 16384-channel systems include: control units for 
accessory equipment, such as magnetic tape, decimal 
printer, analog recorder, paper tape perforator and reader; 
coincidence units which are used with the input units; 
oscilloscopes for simultaneous display of a mega-channel 
spectrum and a 4096-channel or 16384-channel spectrum. 
More details about mega-channel, multi-parameter pulse 
analyzers are contained in TMC's new folder entitled "Mega- 
Channel Analysis" which can be obtained from TMC 
representatives and field offices or from the main office, 
Technical Measurement Corporation, 441 Washington 
Avenue, North Haven, Connecticut, Telephone: 239-2501. 

DOMESTIC: Gardena, Calif.; San Mateo, Calif.; La Grange, 11l.; Silver Spring, Md.; Stoneham, 
Mass.; White Plains, N. Y.; Oak Ridge, Tenn.; Dallas, Texas. 
IN CANADA: Allan Crawford Associates, Ltd., 4 Finch Avenue, W., Willowdale, Ontario, Canada. 
IN EUROPE: Technical Measurement Corporation, GmbH, Mainzer Landstrasse 51, Frank- 
furt/Main, Germany. 
IN JAPAN: Nichimen Company, Ltd., Muromachi, Nihonbashi, Chuo-Ku, Central P.O. Box 
#1136, Tokyo, Japan. 

TECHNICAL MEASUREMENT CORPORATION 

TMC Mega- Channel Muli-Paramefter Systems 

TMC 16,384-channel pulse analysis system. TMC 4096-channel pulse analysis system, 
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NOW . . . 

I SCAN 

CHROMATOGRAMS 
AUTOMATICALLY 

New Ultra-Sensitive Vanguard 
AUTOSCANNER Detects and Presents 
Radioactivity In Direct Digital Form 
Now both qualitative and quantitative assays of chromato- 
grams can be performed automatically on the intact strip 
with greater accuracy and efficiency than ever thought 
possible. The exclusive, ultra-sensitive Vanguard Model 
880ADS Low Background AUTOSCANNER with Automatic 
Data System scans, detects and presents radioactivity in 
ddirect digital form, eliminating the need for mechanical 
integration, planimetry and triangulation. Designed for 
scanning of tritium, carbon-14, sulphur-35 and other low- 
energy, beta-emitting radioisotopes, the AUTOSCANNER 
features windowless, 4 pi detection with a total background 
of less than 10 cpm. Two mode Logic Function Control 
permits programming to present various parameters of 
entire scan while eliminating unwanted data. Digital in- 
formation, therefore, may be utilized through all phases of 
the quantitating procedure. 

Investigate today! See how the designed-in versatility of 
the Model 880ADS can meet your scanning applications 
with clear, precise data presentations in a minimum of 
timeit e with little or no operator supervision. 

Shown above are the two modes of 
Data Presentation available with the 
model 880ADS. Digital information 
obtained in the Peak Print mode (left) 
and the Interval Print mode (right) is 
utilized through all phases of the 
quantitating procedure. 

TVAN.GC'TJA.R1:: INSTRUMENT COMPANY --- 
Designers and Manufacturers of Precision Instrumentation for Research 

P. 0. Box 244, LaGrange, Illinois 60525, FLeetwood 2-1600 * Regional Offices: New York, N. Y., 520 Fifth Avenue, TN 7-1998 
San Francisco, Calif., 115 New Montgomery Street, EXbrook 2-0511 * Baltimore 2, Maryland, 217 North Calvert Street, 301-727-3666 
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Only a syringe? 

Not on your life! 

It's a scientific instrument... and only $18'??1 
A Hamilton Microliter Syringe may well be the most precise volume measuring instrument you'll ever 
buy. With one of our syringes you can measure liquid to 0.0005 CC, with accuracy to ?2%. With another 
you can measure gas to 0.05 CC, With still another you can adjust the volume in one microliter units and 
deliver at the push of a button. Each Hamilton syringe is fitted, assembled, and tested by experienced 
hands. No automation here. We take the time to be sure each syringe is perfect and precise. And that 
precision is fully guaranteed. If you'd care to read more about these precision instruments, simply return 
the coupon below. Thankyou. 
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TITRATOR 

FOR 

ENZYME ASSAY 
The recording Combi-Titrator, Model 3 D, is a new METROHM 

package designed for the fast, reliable determination of 

enzyme activity by the latest "pH STAT" 

ENZYME + SUBSTRATE 

ENZYME + SUBSTRATE + NaOH 

NaOH CONSUMPTIOi 

Combi-Titrator 3 D maintains a constant pH in 
the reaction vessel with an accuracy of ?0.02 pH 
while recording the amount of NaOH dosaged per 
unit of time. Determination of the enzyme activity 
is simply a matter of comparing the slope of an 
unknown with a standard curve. 

The equipment is easy to operate and consists 
of a highly stable expanded-scale pH meter, an 

technique* 

DROP IN pH 
CONSTANT pH 

q oc ENZYME ACTIVITY 

electronic controller and a recording motor bur- 
ette. In addition to the pH Stat application, the 
instrument may also be used to simplify and 

speed-up other titration procedures in your lab- 
oratory, including regular endpoint titrations or 

potentiometric titrations. The price of a complete 
assembly is less than $1900.00. For complete 
descriptive literature, please contact: 

(NEW ADDRESS) 

44| ^ AX$ -- T n BRINKMANN INSTRUMENTS INC., 

EWE--]-*-- E *T RHM *I-CANTIAGUE ROAD, WESTBURY, L. I., NEW YORK 

PHILADELPHIA ? CLEVELAND ? HOUSTON ? MIAMI MENLO PARK. CAL. ? St. LOUIS 

SCIENCE, VOL. 141 

m/ .f7-/VOf0/ 

856 



one step removed 

removed ! 

Now there are only two. You and your Beckman Sales Engineer. He's one of 83 who now serve 

your analytical instrument needs directly. What does this mean to you? It means that when you 
talk to him, you're talking to a Beckman man-employed by Beckman, trained by Beckman, a 
Beckman Instrument Engineer. He doesn't just sell instruments, he works with the men who design 
and develop them. He's a jack-of-one-trade. An instrument man. Now meet him face to face. 

Cl~~y ~ r LZ~lr' INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION 

Fullerton, California 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 



CLEVELAND * 130th AAAS 
Order Your General Program 

It provides complete, detailed information about all the 
sessions and symposia scheduled, the Annual Exposi- 
tion of Science and Industry, and the Science Theatre. 

Program Highlights 
Moving Frontiers of Science A. M. Gleason on nature and direc- 
tion of current mathematical research; Gordon J. F. MacDonald on 
deep structure of continents and ocean basins; A. L. Schawlow on 
infrared optical masers; V. G. Dethier on biology of behavior. 
Interdisciplinary Symposia AAAS day: Uses of lasers and masers; 
philosophical aspects of present-day cosmogony and cosmology; de- 
velopmental aspects of immunity; biological and sociological research 
on the effects of human reproduction control; the federal government, 
science, and the universities. 
Special Sessions AAAS Presidential Address by Paul Gross; the 
AAAS Distinguished Lecture by J. K. Galbraith; the Joint Address 
of Sigma Xi and Phi Beta Kappa by Paul Sears; the George Sarton 
Memorial Lecture by Hudson Hoagland; and the National Geographic 
Society Illustrated Lecture. 
Other General Events Three-session symposium on Japanese sci- 
ence sponsored jointly by the Science Council of Japan and the AAAS. 
Two symposia sponsored by the Office of Economic and Statistical 
Studies of the National Science Foundation: Planning and adminis- 
tration of scientific research programs, and nontechnical aspects of 
instrumentation and equipment in research and development. 
AAAS Committees Sessions of the Cooperative Committee on the 
Teaching of Science and Mathematics, the Committee on Science in 
the Promotion of Human Welfare, and perhaps others. 
Sections and Societies The 20 AAAS Sections and some 70 par- 
ticipating societies are scheduling specialized symposia, and many have 
sessions for contributed papers. 
Science Theatre The latest foreign and domestic films. 

Exposition The Annual Exposition of Science and Industry is con- 
veniently located adjacent to the Ballroom on the mezzanine of the 
Sheraton-Cleveland. 
Advance Registration By registering in advance, you avoid delay 
at the Registration Center on arrival, you receive the General Pro- 
gram in time to plan your days at the meeting, and your name is 
posted in the Visible Directory of Registrants when the meeting opens. 

Use the coupon below for advance registration or to order your 
Terminal Tower advance copy of the General Program. 

AAAS 
1515 Massachusetts Ave., NW 
Washington, D.C., 20005 

(Check la or lb) 
la. [ Enclosed is $5.00 for Advance Registration, including the General Program and Convention Badge. 

b. D- Enclosed is $3.00 for the General Program only. (If I attend the meeting, the badge, which I need to obtain the privileges of the 
meeting, will cost me $2.00 more.) 

2. FULL NAME (Dr., Miss, etc.)..... ......... ................................................................. 
(Please print or typewrite) (Last) (First) (Initial) 

3. OFFICE D OR HOME - ADDRESS ............................................................................................. 
(For receipt of General Program) 

4. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION ....................................................................................................... 

CITY .............................. ....... STATE .......................... ZIP CODE ................. 

5. FIELD OF INTEREST ............................................................................................................ 

6. CONVENTION ADDRESS ...................................................... .............................................. 
(May be added iater, after arrival) 

Please mail this coupon and your check or money order for the total amount to the AAAS. 



MEETING 26-30 DECEMBER 
Reserve Your Hotel Room 
Make sure you have the accommodations you prefer. 
A list of headquarters hotels of participating societies 
appears on page 280, 19 July, SCIENCE. The AAAS 
hecadquarters is the Sheraton-Cleveland. 

The hotels for the AAAS Cleveland meeting have established 
special, low flat rates and have reserved large blocks of rooms for the 
meeting. 

Use the coupon below to make your hotel reservation in Cleve- 
land. Send your application to the AAAS Housing Bureau in 
Cleveland, not to any hotel. Give a definite date and estimated hour 

First Choice Hotel ............ . S eo nd Choic e Ho tel .................... Third Choice Hotel 

of arrival, and also probable date of departure. The Housing Bureau 
will make the assignment and send you a confirmation in two weeksi 
or less. 

A rollaway bed can be added to any room at $3.00 per night. Mail 
your application now to secure your first choice of accommodations. 

HOTEL RATES* 
AMERICAN ASSOCIATION 

FOR THE ADVANCEMENT OF SCIENCE 
For a list of the headquarters of each participating society and sec- 
tion, see page 280, Science, 19 -July. 

Hotel Single Bed Double Bed Twin Beds Suites 

Sheraton-Cleveland $8.50 $14.00 $15.50 $33.00-$60.00 
Statler-Hilton 8.50 14.00 15.50 28.00- 59.00 

Manger 7.50 13.00 14.50 25.00- 35.00 
Pick-Carter 7.50 13.00 14.50 32.50- 60.00 
Auditorium 5.50-10.50 8.50-12.50. 12.50-13.50 

* All rooms are subject to a 3% Ohio state sales tax. 

Cleveland Art Museum 

AAAS Housing Bureau 
511 Terminal Tower Date of Application ......................................... 
Cleveland, Ohio, 44113 

Please reserve the following accommodations for the 130th Meeting of the AAAS in Cleveland, 26-30 December 1963 

First Choice Hotel ........................ Second Choice Hotel ........................ Third Choice Hotel .......................... 

Type of room: Single 1 Double EJ Double, twin beds E13 Suite Ii Rates: Desired ... ....Maximum.............. 

Number in party......... ................... Sharing this room will be: ............... 
(List name and address of each person, including yourself. Attach list if space is insufficient.) 

DATES: ARRIVAL ........................ A.M ........PM . ....... DEPARTURE . ........................................ 
(These must be indicated-add approximate hour, AM.: or P..) 

(Individual requesting reservation) 'Please print or type; 

ADDRESS.. 

(Street) (City) (State) (ZIP Code) 
Mail this coupon now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 



Cobalt 60 Weldcaps -versatile stainless steel capsules 
Pellets _.., 
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The 

Hloneywell Visicorder 
oscillograph 

& GUNPlWDER 
records forces in 
circuit breaker 

bushings 
Wham! Forces imposed by the operation of oil- 

filled circuit breakers-especially during short-cir- 
cuit interruption-are destructive enough to damage 
bushings. Engineers at the Ohio Brass Company have 
devised an ingenious method of simulating this ex- 
plosive force in order to analyze bushing loads. 

On a typical bushing, they mounted a dummy in- 
terrupter, in which they exploded gunpowder to pro- 
pel from the interrupter fist-sized metal projectiles. 

Strain gages, installed on the bushing ground 
sleeve, were connected to a Honeywell 119 Amplifier. 

A Honeywell 906 Visicorder oscillograph was 
chosen to record the test data because of the extremely 
high speed and transient nature of the signals to be 
measured. 

A typical record of this test, shown at right, was 
mnade at a record speed of 50"/second. 

These Ohio Brass tests have opened the way to the 
development of standards for the mechanical per- 
formance of bushings (AIEE papers 62-153, 60-107). 

This application is only one of thousands where 
the Visicorder is called upon daily as a basic research, 
test, and development tool. One of the six different 
Visicorder models should be a basic instrument in 
the management of your data acquisition. 

Schematic at left diagrams method for duplicating bushing loads during short-circuit 
interruptions. Projectile (A) produces lateral forces at right angles to bushing axis; 
projectile (B) produces axial load on bushing terminal. At right, squibs have 
just detonated charges propelling projectiles from dummy interrupter. Below, 
Honeywell Model 906 Visicorder Oscillograph records circuit breaker bushing test 
for Ohio Brass. 

For full details on all Visicorder Oscillographs, 
tape systems, and signal conditioning equip- 
ment, write to Honeywell, Denver Division, 
Denver 10, Colorado, or phone 303-794-4311. 

DATA HANDLING SYSTEMS 

H oneywell 
The Honeywell Model 906 Visicorder Oscillograph-with a Honeywell Model 119 Amplifier-record 
circuit bushing tests for Ohio Brass. 
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How Accelerator-Produced* Radiation 
Helps Expand Horizons in Five 
Major Fields of Science and Industry 

APPLIED RADIATION 

Sterilization: 
Surgical Sutures 
Surgical Tubing 
Hypodermic Syringes 
Hospital Pads, Sheets 
Rubber Gloves 
Preparation Kits 
Bandages and Plasters 
Insects - Population Control 
Bacterial Filters 
Bone and Tissue 

Preservation of Foods: 
De-infestation - Wheat and Cereals 
Pasteurization - Fish, Meat, 

Vegetables 
Mold Prevention - Cheese, Fruit 
Inhibition of Sprouting: Potatoes 

Cross-linking of Plastics for Improved 
Heat Resistance, Electrical Properties, 
Tensile Strength, Shrink Memory: 

Packaging Films 
Polyolefin - Coated Wire and Cable 
Polyolefin - Coated Insulating Tape 
Polyethylene Microwave Circuit Boards 
Shrinkable Electrical Connectors, 

Sleeves, Tubing, etc 
Radiation Grafting, Bonding and Curing 
of Films and Coatings for Improved 
Surface Characteristics on: 

Wood 
Plywood 
Composition Board 
Fabrics 
Metal 
Paper 

De-polymerization: 
Degradation of Cellulose 

Material Evaluation by Neutron and 
Charged Particle Activation: 

Chemical Analysis 
Radiation Resistance and 

Damage Testing 

Neutron Oil-Well Logging 
Geological Analysis 
Metallurgical Analysis by 

Surface Activation 
Wear and Corrosion Studies 
Criminology Analysis 
Ore Assay 

PHYSICS 

Solid State: 
Reduction of Switching Time in Diodes 
Radiation Control of Transistor Gain 
Ion Implantation of Impurities in 

Semiconductors 
Plasma Deposition 
Micro-Circuitry 
Crystallography 
Neutron Spectroscopy 
Photoluminescence 
Teaching and Demonstration of 

Nuclear Properties and Accelerator 
Techniques 

Nuclear Structure: 
Energy Level Determinations 
Time-of-Flight Measurement 
Nuclear Cross-section Studies 
Charged Particle Spectroscopy 
Fundamental Scattering and 

Angular Correlations 
Study of Short-Nuclear Lifetimes 
Inverse Fission 
Photonuclear Research 
Heavy Ion Research 
Coulomb Excitation 
Polarization Studies 
Radiative Capture Reactions 
Stripping and Pickup Reactions 

Thermonuclear: 
Injection to Thermonuclear Devices 
Studies of Stellar Processes 
Fusion Research 
Plasma Research 

High Energy Accelerator Operation: 
Particle Beam Velocity Selectors 
Pulsed Electron Injectors 
Proton Injectors 
Analog Devices 
Particle Trajectory Studies 

Nuclear Engineering: 
Reactor Kinetics and Transient 

Effect Studies 
Sub-critical Assembly Injectors 
Neutron Cross-sections 
Radiation Damage Studies 
Shielding Design 

CHEMISTRY 

Radiation Chemistry: 
Radiolysis of Organic and 

Inorganic Systems 
Pulsed Radiolysis to Study Reaction 

Intermediates and Kinetics 
Radiation Catalysis 
Radiation Synthesis 
High Temperature Chemistry 

Nuclear Chemistry: 
Short-lived Isotope Production 
Transuranic Elements Research 

BIOLOGY and 
MEDICINE 

Single-Cell Damage Studies 
(Microbeam Techniques) 

Whole-Body Irradiation Studies 
Neutron Biology 
Genetics Effects of Radiation 
Radiological Defense 
Dosimetry and Calibration Research 
Toxicity Studies on Edibles 
Supervoltage X-Ray Therapy 
Electron Therapy 
Diagnostic Radiography/Health 

Physics 

SPACE RESEARCH 

and MATERIALS 
EVALUATION 

Radiation Damage/Environmental 
Testing 

Ion Propulsion 
Micro-Meteoroid Simulation 
Materials Evaluation/Space Medicine 

Radiation Standardization: 
Dosimetry Studies 
Instrument Calibration 
Shielding Studies 

Nondestructive Testing: 
Radiography of Weldments and 

Castings 
Radiography of Electronic Assemblies 

and Components 
Radiography of Solid Rocket 

Propellants 
Neutron Radiography 
Wear and Corrosion Studies 
Flash Radiography of Moving Objects 

For new General Catalog HVE, with complete performance and capability information, 
write High Voltage Engineering Corporation, Burlington, Massachusetts. 

*Particle Accelerator performance range: 
Continuous or pulsed beams of 
Positive Ions - Neutrons 0.5 to 30 meV, 
Electrons - X-rays 0.5 to 5.5 mev. d-C 

864 

11 HIGH VOLTAGE 
ENGINE E RIG 

SCIENCE, VOL. 141 



6 September 1963, Volume 141, Number 3584 6 September 1963, Volume 141, Number 3584 SCIE NCE: SCIE NCE: 

American Association for the 
Advancement of Science 

BOARD OF DIRECTORS 
Paul M. Gross, Retiring President, Chairman 

Alan T. Waterman, President 
Laurence M. Gould, President Elect 

Henry Eyring Mina Rees 
John W. Gardner Walter Orr Roberts 
H. Bentley Glass Alfred S. Romer 
Don K. Price H. Burr Steinbach 

American Association for the 
Advancement of Science 

BOARD OF DIRECTORS 
Paul M. Gross, Retiring President, Chairman 

Alan T. Waterman, President 
Laurence M. Gould, President Elect 

Henry Eyring Mina Rees 
John W. Gardner Walter Orr Roberts 
H. Bentley Glass Alfred S. Romer 
Don K. Price H. Burr Steinbach 

Paul E. Klopsteg 
Treasurer 
Paul E. Klopsteg 
Treasurer 

VICE PRESIDENTS 
SECRETARIES OF S 

MATHEMATICS (A) 
Magnus R. Hestenes 

PHYSICS (B) 

VICE PRESIDENTS 
SECRETARIES OF S 

MATHEMATICS (A) 
Magnus R. Hestenes 

PHYSICS (B) 
Elmer Hutchisson 

CHEMISTRY (C) 
Milton Orchin 

ASTRONOMY (D) 
Paul Herget 

GEOLOGY AND GEOGRAPHY 

John C. Reed 
ZOOLOGICAL SCIENCES (F) 

Dietrich Bodenstein 

BOTANICAL SCIENCES (G) 
Aaron J. Sharp 

ANTHROPOLOGY (H) 
David A. Baerreis 

PSYCHOLOGY (I) 
Lloyd G. Humphreys 

Elmer Hutchisson 

CHEMISTRY (C) 
Milton Orchin 

ASTRONOMY (D) 
Paul Herget 

GEOLOGY AND GEOGRAPHY 

John C. Reed 
ZOOLOGICAL SCIENCES (F) 

Dietrich Bodenstein 

BOTANICAL SCIENCES (G) 
Aaron J. Sharp 

ANTHROPOLOGY (H) 
David A. Baerreis 

PSYCHOLOGY (I) 
Lloyd G. Humphreys 

Dael Wolfle 
Executive Officer 
Dael Wolfle 
Executive Officer 

AND 
SECTIONS 
AND 
SECTIONS 

Wallace Givens 

Stanley S. Ballard 

S. L. Meisel 

Frank Bradshaw Wood 

(E) 
Richard H. Mahard 

David W. Bishop 

Harriet B. Creighton 

Eleanor Leacock 

Wallace Givens 

Stanley S. Ballard 

S. L. Meisel 

Frank Bradshaw Wood 

(E) 
Richard H. Mahard 

David W. Bishop 

Harriet B. Creighton 

Eleanor Leacock 

Frank W. Finger Frank W. Finger 
SOCIAL AND ECONOMIC SCIENCES (K) 

Kingsley Davis Ithiel de Sola Pool 

HISTORY AND PHILOSOPHY OF SCIENCE (L) 
Adolph Grunbaum N. Russell Hanson 

ENGINEERING (M) 
Clarence E. Davies Leroy K. Wheelock 

MEDICAL SCIENCES (N) 
Francis D. Moore Oscar Touster 

DENTISTRY (Nd) 
Paul E. Boyle S. J. Kreshover 

PIIARMACEUTICAL SCIENCES (Np) 

Don E. Francke Joseph P. Buckley 
AGRICULTURE (0) 

A. H. Moseman Howard B. Sprague 
INDUSTRIAL SCIENCE (P) 

Alfred T. Waidelich Allen T. Bonnell 
EDUCATION (Q) 

H. E. Wise Herbert A. Smith 

INFORMATION AND COMMUNICATION (T) 
Foster E. Mohrhardt Phyllis V. Parkins 

STATISTICS (U) 
Harold Hotelling Morris B. Ullman 

SOCIAL AND ECONOMIC SCIENCES (K) 
Kingsley Davis Ithiel de Sola Pool 

HISTORY AND PHILOSOPHY OF SCIENCE (L) 
Adolph Grunbaum N. Russell Hanson 

ENGINEERING (M) 
Clarence E. Davies Leroy K. Wheelock 

MEDICAL SCIENCES (N) 
Francis D. Moore Oscar Touster 

DENTISTRY (Nd) 
Paul E. Boyle S. J. Kreshover 

PIIARMACEUTICAL SCIENCES (Np) 

Don E. Francke Joseph P. Buckley 
AGRICULTURE (0) 

A. H. Moseman Howard B. Sprague 
INDUSTRIAL SCIENCE (P) 

Alfred T. Waidelich Allen T. Bonnell 
EDUCATION (Q) 

H. E. Wise Herbert A. Smith 

INFORMATION AND COMMUNICATION (T) 
Foster E. Mohrhardt Phyllis V. Parkins 

STATISTICS (U) 
Harold Hotelling Morris B. Ullman 

Robert C. Miller 
Secretary 
Robert C. Miller 
Secretary 

SOUTHWESTERN AND ROCKY 
MOUNTAIN DIVISION 

Edwin R. Helwig Marlowe G. Anderson 
President Executiie Secretary 

SOUTHWESTERN AND ROCKY 
MOUNTAIN DIVISION 

Edwin R. Helwig Marlowe G. Anderson 
President Executiie Secretary 

George Dahlgren 
Executive Secretary 
George Dahlgren 
Executive Secretary 

The American Association for the Advancement 
of Science was founded in 1848 and incorporated 
in 1874. Its objects are to further the work of scien- 
tists, to facilitate cooperation among them, to im- 
prove the effectiveness of science in the promotion 
of human welfare, and to increase public under- 
standing and appreciation of the importance and 
promise of the methods of science in human progress. 

The American Association for the Advancement 
of Science was founded in 1848 and incorporated 
in 1874. Its objects are to further the work of scien- 
tists, to facilitate cooperation among them, to im- 
prove the effectiveness of science in the promotion 
of human welfare, and to increase public under- 
standing and appreciation of the importance and 
promise of the methods of science in human progress. 

Congressional Frustration 
There is a growing feeling among congressmen that major pro- 

cedural and organizational changes are necessary to restore Congress 
to a position of power comparable to that of the executive and judicial 
branches. Part of this unrest comes from congressional difficulties 
in understanding and dealing with research and development. Two 
weeks ago Science reported a Rules Committee proposal to appoint 
a select committee to investigate federal research, a proposal that 
is likely to be interpreted as an attack on research support and 
management. This interpretation may accurately represent the atti- 
tudes of some supporters of the proposed investigation, but it is not 
the whole story. Several of the sponsors have long supported govern- 
mental scientific and educational activities; and the strongest opposi- 
tion has come not from the friends of research and development but 
from the chairmen of committees whose power might be reduced by 
the reorganization that a special committee might propose. In short, 
the argument is not primarily over whether R & D support has been 
too generous or R & D funds mishandled, but rather over how Congress 
should be organized to carry out its responsibilities. 

Dissatisfaction is also evident in Senator Bartlett's proposal for a 
Congressional Office of Science and Technology that would serve 
Congress as the Office of Science and Technology serves the President 
and the executive branch. Earlier agitation for a cabinet-level Depart- 
ment of Science, the use by some committees of ad hoc panels of 
scientific advisers, and the occasional search for a qualified scientist 
to serve on a committee staff are also evidence of dissatisfaction with 
the existing organization. 

Immediate and sweeping action is altogether unlikely, but as frus- 
tration grows, so does the pressure for change. There is some oppor- 
tunity for the appointment of scientists as members of committee 
staffs, but it will be difficult to recruit top-quality men; such an 
appointment is not an accepted part of a scientist's career, whereas 
a comparable appointment is a commonly accepted part of the career 
of a lawyer or political scientist. Some weeks ago a Science editorial 
proposed the appointment, perhaps by the National Academy of 
Sciences, of a rotating panel of devil's advocates who would give 
Congress independent advice on proposals received from the execu- 
tive branch and its scientific consultants. Senator Bartlett's bill would 
establish a permanent group of scientific advisers. 

Perhaps gradually, but certainly not immediately, a change will 
come about, for Congress cannot continue to rely primarily upon 
the well-informed but rarely impartial advice of the executive agencies 
just because it is they who have technically qualified staff members 
and consultants. Senator Bartlett stated the problem in this way: 
"It is disturbing but true that at the present time Congress does not 
understand science and it is also true that science does not understand 
Congress. Communication between the two must be improved. .... 
Congress does not appreciate the importance of scientific decisions 
and as a result they are made, not in the halls of Congress but else- 
where, not by the elected representatives but by unknown administra- 
tive officials." 

The fact that Congress is growing uneasy about its lack of scien- 
tific and technical competence poses two problems for scientists. One 
is of perhaps special concern to political scientists-to consider organ- 
izational changes that will help Congress to acquire a greater com- 
petence in dealing with scientific matters. The other and more general 
problem is for scientists to consider how they can best assist congress- 
men and their staffs to learn more about science.-D.W. 
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What's Castle's big idea that kills spores in heat and moisture sensitive objects? 
The Castle "idea" is Sterox-O-Matic with prehumidification. It means we inject water vapor 
before the ethylene oxide gas. This produces the essential environment for gas penetration. 
Castle research found this technique assures sterilization. It makes a significant reduction in 

sterilizing time, too. For speed, safety and positive gas 
sterilization, Castle Sterox-O-Matic is the leader. It is 
an automatic, error-free sterilizer that can safely save 
you time and money. Write for complete information 
on industrial applications, Wilmot Castle Company, 
17331 East Henrietta Road, Rochester 2, New York. 
e~A+tLA 

Subsidiary of Ritter Co. Inc. 

Sterilization Ideas Start with Castle! 
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the use of the quasi-geostrophic equa- 
tions to circulations which cross the 

equator was presented by Jules Char- 
ney, and Lester Hubert discussed the 

problems of interpreting circulation 
patterns from satelite pictures and pre- 
sented a new method for expressing the 
field of divergence from these pictures. 
The principal difficulty is that of de- 

termining the height of the photo- 
graphed clouds. 

Meteorological satellite pictures have 

provided a means of reexamining classi- 
cal models of cloud distributions as- 
sociated with the intertropical con- 
vergence zone, the easterly wave, and 
other perturbations. H. M. Johnson 

presented photographs that confirm 
what long has been suspected-namely, 
that the so-called convergence zone in 
the equatorial trough is in no sense con- 

tinuously convergent but rather consists 
of a series of perturbations. Sigmund 
Fritz showed cloud photographs of 
other perturbations apparently associ- 
ated with, or accompanying, hurricane 
systems, which are attended by sepa- 
rate areas of heavy rain and severe 
weather. 

Still the most perplexing problem of 
the tropics is the means by which 
perturbations develop and intensify. Re- 
sults of theoretical, experimental, and 
analytical research all point to the 

singular role of convective scale mo- 
tions in the initial growth of tropical 
disturbances. The two areas of major 
uncertainty are the initial generating 
source of organized convection and the 

instability mechanism by which con- 
vective scale motions generate synoptic 
scale disturbances. M. Yanai used case 
studies and climatology to describe a 

unique superposition of circulations in 
the upper troposphere upon those of 
the lower troposphere. This superposi- 
tion generates convection and gradually 
creates a column of warm air, of synop- 
tic scale, suitable for the development 
of tropical cyclones. M. Alaka dis- 
cussed the role of anomalous winds 
and of dynamic instabilities in trig- 
gering the development of hurricanes. 
The source of these winds remains ob- 
scure. 

In a theoretical study, G. Arnason 
demonstrated that a disturbance of 
convective scale, developing in a 
slightly baroclinic field, would grow to 
synoptic-scale proportions if account 
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portant progress has been made in the 
development of mathematical-physical 
models of the intensification of dis- 
turbances. J. Spar, in surveying previ- 
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ous efforts, pointed out that investiga- 
tors had had difficulty in modeling the 
release of latent heat. In recent months 
this problem has been attacked with 
greater success by Kasahara, Ooyama, 
Kuo, Estoque, and Rosenthal. Kasa- 
hara considered latent heat as a space 
variable, constant in time, while Oo- 
yama considered large-scale circula- 
tion as a quasi-balanced vortex in two 
layers, with heating stemming from 
moisture advected by the lower inflow 
layer. Kuo's model, which has not yet 
been tested, starts with the establish- 
ment of a water budget, then supplies 
the necessary flux from the ocean to 
satisfy this budget. Rosenthal uses 
large-scale pseudo-adiabatic motion, 
assuming complete saturation of the 
volume. All of the models tested have 
shown good similarity to the hurricane 
circulation; the main difficulty is the 
rate of development. Kasahara's model 
required 10 days to generate winds of 
hurricane force, while Rosenthal's 
took only a few hours. 

In a survey of recent progress on 
problems of tropical convection, Joanne 
Malkus emphasized the role of penetra- 
tive convection in the tropics and the 
need for identifying the physical mecha- 
nisms that generate and sustain these 
tall towers. She also presented the re- 
sults of preliminary studies of diurnal 
variations in cloud patterns on the island 
of Barbados and noted that progress in 
understanding tropical convection had 
reached the point where scientific ex- 
periments in modifying weather in the 
tropics are now in the planning stage 
or in progress. 

Patrick Squires discussed a "double 
plume" model for penetrative convec- 
tion, consistent with observations, and 
Boyd Quate described a model for the 
generation of convection, the intensity 
of which depends upon the depth of dry 
air in the upper troposphere. In other 
studies of convection, two interesting 
reports on laboratory fluid models were 
presented. Douglas Lilly showed pic- 
tures of a convectively driven, tornado- 
like vortex in which vertical circula- 
tions were well identified; and Willem 
Malkus presented a quantitative theory 
of penetrative convection with constant 
vertical heat flux; this makes it possible 
to predict thermal structure and de- 
gree of penetration and provides a 
basis of comparison for the atmospheric 
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While most aspects of hurricane 
structure are well described from ob- 
servations of research aircraft, Noel 
LaSeur pointed out the uncertainty 
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|H?(Si reports on: 
a kind of metallurgical autoradiography... hybridized orbitals in the news 

The tritium tells 

Courtesy of Aluminum Company of America, which, in a paper in Nucleonics this April that describes this technique for precipitating tritium to 
delineate defect structures in solids, says, "Eastman Kodak Company 1 x 3 in. Autoradiographic No-Screen nuclear plates are employed ex- 
clusively," which is a kind and probably useful remark to make publicly. It certainly justifies our offering free reprints of their paper on request 
to Eastman Kodak Company, Special Sensitized Products Division, Rochester 4, N. Y. 

Zone-refined aluminum (X6.5). Only 
the continuous diagonal grain boundary 
was visible until tritium precipitated 
where vacancies have condensed ... 

. . . whereas after severe strain and 
annealing, vacancies migrate out of the 
cell boundaries and no longer collect 
tritium ... 

. . . but the tritium sure shows the dis- 
locations piled up at slip bands of an 
aluminum tensile specimen. 

Opium and europium 
The core of the following message is simply 
that Distillation Products Industries, Roch- 
ester 3, N. Y. (Division of Eastman Kodak 
Company) stands ready, willing, able, and 
anxious to supply professionally preparedper- 
sons with any of a vast array of compounds, 
as detailed in "Eastman Organic Chemicals 
List No. 43," obtainable on request. 

Many years ago it was a practice, 
when investigating the possibility that a 
victim had been drugged, to test the 
contents of suspicious vials with Marme's 
Reagent. This threw down a yellowish- 
white precipitate with salts of alkaloids. 

Papaver somniferum, the opium poppy 

Opium was known to be rich in alka- 
loids. They were defined as organic sub- 
stances of alkaline nature. As time went 
on, fences were erected against this 
sweeping generality. Not mere alkalinity 
per se but precipitation by certain in- 
organic "alkaloidal reagents" was re- 
quired to qualify as an alkaloid. (Con- 
cepts can shrink by swallowing their 
tails.) One such was apparently devised 

by somebody named Marme from KI 
and CdI2. We doubt he knew why a 
precipitate formed by this concoction 
correlates with the dream world. (Neither 
do we, but we have to appear more 
knowledgeable.) 

When a request for Marme's Reagent 
was received recently, we consulted an 
old chemical dictionary to find out what 
it was. Then we put a 1963 orientation 
on the matter. 

In 1963 chemists can't afford to make 
their own reagents unless they happen 
to be in the reagents business, which we 
are. So we made Marme's Reagent, but 
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it as a dry compound named Potassium 
lodocadmate (EASTMAN 8814). We think 
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a lot more to be said about fluorescent 
chelates than that they are useful for the 
determination of something or other. 
Let us merely record that 
1) it has not escaped the notice of the 
Kodak Research Laboratories (which 
are strongly optically oriented) that the 
rare earth ions in general and Eu+3 in 
particular exhibit very sharp fluores- 
cence lines because the 4f subshell in- 
volved is well shielded by the 5s and 5p 
subshells 
2) this fluorescence leaves the ion in a 
state from which it drops so quickly to 
ground state that the jump-terminating 
level remains thinly populated 
3) here is the kind of setup wherein the 
stimulated emission of laser action can 
compete successfully against the spon- 
taneous transitions of fluorescence and 
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4) the lifetime of the upper state is not 
too short to achieve a good inversion 
and not too long to retain the inversion 
while waiting for action to commence 
5) chelating the rare earth ions shields 
them from influences that might prema- 
turely discharge the inversion 
6) the ligand of the chelate absorbs over 
a broad u-v band and passes the energy 
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earth ion 
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MAN 8629 
and 8) anybody finding himself in a 
state of personal excitation over any 
ligand-lanthanide combination (except 
Pm) has but to name it and he may find 
we have a little on hand. 

This is another advertisement where Eastman Kodak Company probes at random for mutual 
interests and occasionally a little revenue from those whose work has something to do with science 
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which remains about fluxes of heat and 
momentum in the boundary layer, the 
role of convective-scale motions, and 
the role of internal and surface friction 
in the more intense core of the hurri- 
cane. 

The role of the satellite in the 
study of some illusive aspects of struc- 
ture was considered by Robert Fett, 
who identified a pronounced ring of 
apparently subsiding air near the "rim" 
of outflow cloudiness and discussed a 
hypothesis concerning the generation 
of pre-hurricane squall lines, an anti- 
cyclonic wind maximum near the outer 
edge of cirrus cloudiness, and the de- 
velopment of secondary vortexes in the 
upper troposphere. Cecil Gentry re- 
ported on an investigation of the re- 
lease of kinetic energy in spiral rain- 
bands. In this study he used wind data 
from aircraft observations and found 
that the rainbands generate kinetic 
energy at the rate of 1014 kilojoules 
per day. This result is consistent with 
computations of other investigators for 
the entire storm. 

A new hypothesis of hurricane- 
rainband generation was presented by 
David Atlas. It is proposed that the 
band is formed initially by the evapora- 
tion of precipitation advected down- 
stream from a prominent cumulonim- 
bus. No initial convergence mechanism 
is required for this generation. Several 
difficulties with the hypothesis were 
brought out during the discussion: 
rainbands seem to propagate upstream 
as well as downstream; moreover, it is 
not obvious why the precipitation 
should be advected from the tops of 
large cumuli while the cumuli them- 
selves lag behind in a system where 
tangential wind speeds decrease with 
height. 

Several interesting papers were pre- 
sented on the air-sea-earth interaction 
in hurricanes. Banner Miller gave re- 
sults of computations, based on data 
from hurricane Donna, which show 
that the decay which follows the move- 
ment inland is due to removal of the 
oceanic heat source rather than to in- 
crease in surface friction. Robert 
Stevenson showed the remarkable in- 
fluence exerted by hurricane Carla on 
the upper waters of the Gulf of Mexi- 
co. 

James Black discussed the design of 
a weather-modification experiment in 
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augment precipitation from tropical 
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augment precipitation from tropical 
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experimental and theoretical investiga- 
tions will be conducted to determine 
the feasibility of using such coatings 
and the required scale of the cover. 

In discussing weather-modification 
efforts aimed at reducing the wind 
hazard from hurricanes, Robert Simp- 
son described the design of an experi- 
ment for cloud seeding in hurricanes 
and the results of the first such seeding 
in hurricane Esther (1961). The princi- 
pal result was a change in radar re- 
flectivity downstream from the seeded 
area. This and other evidence was con- 
sidered sufficiently interesting to war- 
rant continuance of the project, known 
as "Stormfury," for several years. 

In another discussion of weather 
modification, Ed Kessler, drawing upon 
knowledge of microphysical factors in 
convective systems, suggested that a 
convective system tends to compensate 
so rapidly for local changes which are 
induced artificially that little overall 
change in precipitation from the sys- 
tem might be expected, and that, there- 
fore, the best means of influencing the 
effectiveness of a convective system is 
to alter the timing or distribution of 
the precipitation. 

In surveying progress in hurricane 
forecasting, Gordon Dunn pointed out 
that the areas of least progress were 
those of forecasting the genesis and 
dissipation of hurricanes. A number of 
very useful objective methods have 
been developed for predicting their 
movement and for estimating storm 
surge. However, the greatest problem 
in prediction is that of accurate analy- 
sis. Until more information is available 
routinely for analysis, this problem is 
not likely to be eliminated. 

Charles Jordan suggested that, in 
tracking hurricanes, better results would 
come from tracking "the whole storm" 
than from tracking some singularity 
which is frequently difficult to locate. 
He proposed that center tracking be 
abandoned. 

H. Riehl and F. Baer presented a 
new regression method for predicting 
cyclogenesis. It is based mainly upon the 
rate of mass inflow in the lower tropo- 
sphere; supplemental parameters are 
associated with circulation patterns in 
the middle and upper troposphere. 

George Morikawa discussed a nu- 
merical model for predicting hurricane 
trajectories, an extension of earlier 
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WELCH 
New, Compact K 

ULTRA- HIGH 
VACUUM 
Pumping 
System 

with 
Constant 

Speed 
Over 
Wide 

Pressure 
Range. 

This new Welch 3101A Turbo Molecu- 
lar Pumping System has a BLANK OFF 
PRESSURE LOWER THAN 1 x 10-9 
Torr and a CONSTANT SPEED (AIR) 
of 140 LITERS PER MINUTE OVER 
A RANGE OF 10-2 to 10-' TORR. 
It combines a Welch No. 3101 Turbo- 
Molecular Pump (manufactured under 
exclusive license from Arthur Pfeiffer 
GmbH, Wetzlar, Germany) with the 
well-known Welch "Duo-Seal" No. 
1397, two-stage mechanical pump in a 
completely assembled and tested pack- 
age, ready for use. 
The clean, vapor-free No. 3101 Turbo- 
Molecular Pump embodies a major ad- 
vance in the design of molecular pumps, 
permitting the use of running clearance 
as much as ten times that of previous 
designs. 

TYPICAL USES: 
Evacuation of power tubes 

and X-ray tubes 
Solid State Research 
Semi-conductor production 
Thin film metallizing 
Purification of metals such 

as silicon and germanium 
Optics Coating 
Separation of materials or 

isotopes with different 
molecular weights, as in 
particle accelerator work 

Space simulation chambers 
Mass spectrometers 
Roughing ion pump systems. 

SEND FOR BULLETIN 
3101A! 

THE WELCH SCIENTIFIC COMPANY 

1515 Sedgwick Street, Dept. E. Chicago 10, Illinois, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 

Simple, compact new McLeod Gage 
with adjustable closed end 

A high precision instrument. Permits multiple ranges with 
unique adjustable closed end: 0-1 mm in .01 mm; 0-0.1 mm in 
.001 mm; 0-.01 mm in .0001 mm. 

New simplified design with micrometer adjustment of menis- 
cus. Closed end easily removed for quick cleaning of gage. 
Many other stand-out features and low price are made possible 
through design simplifications. And it's only two and one half 
pencils tall. Model G-1400 (without mercury) $52.50. 

For additional information, write for our new catalog today. 

RGI INCORPORATED F 
BOX 732, VINELAND, NEW JERSEY 
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CELLS de KLETT by t 

SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters- 
Colorimeters - Nephelometers - Fluorimeters- 
Bio-Colorimeters - Comparators - Glass Stand- 
ards-Klett Reagents. 

Klett Manufacturing Co., Inc. 
179 East 87 Street, New York, New York 

939 

ESTARI ISHED 



QUICK M/CROSCOP/C 
w~C'' 'l ''S'''i'D.. E"' I 

Apply Easily A 'B 
. Holds Permanently L.A B EI 

QUICK M/CROSCOP/C 
w~C'' 'l ''S'''i'D.. E"' I 

Apply Easily A 'B 
. Holds Permanently L.A B EI 

MEETS ALL LEGAL REQUIREMENTS MEETS ALL LEGAL REQUIREMENTS 

PREVENTS LOSS AND CONFUSION 

ACCEPTS ANY MARKING 
Plain if 

NO LICKING 

See your nearest hospital .. 
or laboratory supplier for 
service. Standard or 

"tissue-high" 
thickness 

twvIrl""" 

PREVENTS LOSS AND CONFUSION 

ACCEPTS ANY MARKING 
Plain if 

NO LICKING 

See your nearest hospital .. 
or laboratory supplier for 
service. Standard or 

"tissue-high" 
thickness 

twvIrl""" 

Will one of these new reagents 
answer your needs in medical 
research or biochemical testing? 

Nuclear Fast Red 

N,N-Dimethyl-l -Naphthylamine-5- 
Sulfonyl Chloride 

INT For colorimetric 
Phenazine estimation of Succinic 

Methosulfate _Dehydrogenase 

Aminopeptidase Activity Kit 

LNA? (L-Leucyl-fl-Naphthylamide 
Hydrochloride) 

CNA (L-Cystine-di-/- 
Naphthylamide) 

Fast Violet B Salt 

Hexamethylphosphoramide 
N-(4-Hydroxy-l -Naphthyl) 

Isomaleimide 
Fast Red GG Salt 

Butyryl Thiocholine Iodide 
Flazo Orange 

Benzoyl Thiocholine Iodide 

New catalog gives data and prices 
on these and 300 other reagents. 
Write for your FREE COPY of new 

catalog to Department S 93. 
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Forthcoming Events Forthcoming Events 

September 

10-12. Space Rendezvous, Rescue, anc 
Recovery, symp., Edwards Air Force 
Base, Calif. (K. Irwin, AFFTC (FTFE), 
Edwards Air Force Base) 

11-13. American Fisheries Soc., Minne- 
apolis, Minn. (AFS, 1404 New York Ave., 
NW, Washington 5) 

11-13. Administration of Research, 
17th natl. conf., Estes Park, Colo. (S. A. 
Johnson, Jr., Denver Research Inst., Univ. 
of Denver, Denver, Colo.) 

11-17. Pacific Dermatologic Assoc., 
Honolulu, Hawaii. (G. MacDonald, 4294 
Orange St., Riverside, Calif.) 

12-13. Engineering Management, 1 th 
joint conf., Los Angeles, Calif. (Inst. of 
Electrical and Electronics Engineers, Box 
A, Lenox Hill Station, New York 21) 

12-14. Chemical Inst. of Canada, 6th 
western region conf., Trail, B.C., Canada. 
(D. A. Craw, Chemical Inst. of Canada, 
48 Rideau St., Ottawa, Ont.) 

12-14. Institute of Management Sci- 
ences, New York, N.Y. (H. C. Cauvet, 
P.O. Box 273. Pleasantville, N.Y.) 

12-14. American Soc. of Photogam- 
metry, Wellesly Island, N.Y. (J. Starks, 
Analytical and Photogammetric Sales, 
Bausch & Lomb Inc., Rochester 2, N.Y.) 

15-21. Metabolism and Physiological 
Significance of Lipids, conf., Cambridge, 
England. (R. M. C. Dawson, Biochemistry 
Dept., Inst. of Animal Physiology, Ba- 
braham, Cambridge) 

16-18. Applied Spectroscopy, 10th Ot- 
tawa symp., Ottawa, Ont., Canada. (J. 
Kelly, Steel Co. of Canada, Metallurgical 
and Chemical Laboratory, Wilcox St., 
Hamilton, Ont.) 

16-20. Electronic Information Display 
Systems, 2nd inst., Washington, D.C. 
(M. F. Wofsey, Center for Technology 
and Administration, American Univ., 1901 
F St., Washington, D.C.) 

16-21. Antarctic Geology, symp., Cape 
Town, South Africa. (F. C. Truter, Geo- 
logical Survey, P.O. Box 401, Pretoria, 
South Africa) 

16-21. Arid Regions, Latin American 
conf., Buenos Aires, Argentina. (A. San- 
chez Diaz, Academia de Ciencias Exactas, 
Las Heras 2545, Buenos Aires) 

18. Arctic Branch, Alaska Div., AAAS, 
College. (J. Morrow, Univ. of Alaska, 
College) 

18-19. Industrial Electronics, 12th 
symp., East Lansing, Mich. (T. Collins, 
Kellogg Center, Michigan State Univ., East 
Lansing) 

18-25. Information Retrieval Coopera- 
tion among Examining Patent Offices, 
intern. committee meeting, Vienna, Aus- 
tria. (H. Pfeffer, Office of Research and 
Development, U.S. Patent Office, Wash- 
ington 25) 

19-20. Logistics Symp., Washington, 
D.C. (A. Blumstein, Inst. for Defense 
Analyses, 1666 Connecticut Ave., NW, 
Washington, D.C.) 

19-21. Biochemistry, joint French- 
Swiss-German meeting, Strasbourg, Aus- 
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20-22. Gynecologists and Obstetricians, 
5th intern. congr., Hamburg, Germany. 
(W. Schultz, Bulowstr. 9, Hamburg) 
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AAAS Symposium Volume 

Fundamentals of 

Keratinization 

Edited by Earl 0. Butcher and Reidar F. 

Sognnaes. 202 pages. 136 illustrations. 
References. Index. Published May, 1962. 

Co-sponsored by the AAAS Section on Medical 
Sciences, the American College of Dentists, 
American Dental Association, and the Inter- 
national Association for Dental Research, 
North American Division. 

The fields of anatomy, dentistry, derma- 
tology, medicine, pathology, and zoology 
are all represented in this volume. It pre- 
sents information on those processes of 

growth and differentiation through which 

epithelial cells are transformed into im- 

portant keratinized structures-informa- 
tion developed through the use of newer 
techniques in histology, histochemistry, 
electron microscopy, tissue culture, chem- 

istry, and physics. The effect of environ- 
ment and physical factors, ultraviolet 
radiation, and vitamin A are stressed, 
and particular attention is given to the 
keratinization of the mucosa and cysts 
in the oral cavity. Ultrastructure and 

chemistry of dental enamel provides in- 

triguing new information. 

Price: $6.50 ($5.75 prepaid 
for AAAS members). 

Order today from 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

1515 Massachusetts Ave., NW 

Washington, D.C. 20005 
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