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in eleven hours

It used to take 44 hours to analyze the amino acids and related compounds in
a physiological fluid: it now takes just 11 hours with the Model 120B Analyzer
and newly developed Custom Spherical Resins. And the resolution is even
better, as you can see from this blood plasma chromatogram. Part of the credit
goes to the improvements we make continually in the Model 120 Analyzer
itself—improvements easily added to instruments in the field. The rest of the
credit goes to our second major advance in resin technology—Beckman
Custom Spherical Resins for physiological fluids. If you are interested in
physiological fluid analysis, send for literature on the Model 120 and the new
Custom Spherical Resins. We'll also include three full-color chromatograms—of
plasma, urine, and a synthetic mixture. Ask for Data File 120-5.
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PALO ALTO, CALIFORNIA « 94304
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for Science

These strains are available for your needs:

A/He Cum C57BL/Cum B6D2F:/Cum
AKR/Cum C57BL/6 Cum BC3F:/Cum
BALB/c Cum C57L/Cum , CAF:/Cum
CBA/Cum DBA/2 Cum C3BF,/Cum
C3H/An Cum RF/Cum C3IF:/Cum
C3H/Anf Cum 101/Cum IC3F:/Cum

So that we may even better serve the more exacting requirements of the scientific
needs of the community, all our strains of mice have been caesarean derived to rid
them of the common pathogens. For the production of this superior inbred mouse
we utilize strict procedures of sanitation and husbandry with rigidly controlled en-
vironmental conditions in our completely new and modern facility.

By continuous checking, we have found the animals in this facility to be free of
the common parasites, as well as Salmonella, PPLO, Pseudomonas, Pasteurella, and
other common bacterial pathogens. Our mice also have been shown to be free of anti-
bodies for the following viruses: Ectromelia, LCM, PVM, Reo 3, K, Polyoma, Sen-
dai, and M. Adeno.

J. C. KILE, JR,, D.V.M.
CUMBERLAND VIEW TARMS
Clinton, Tennessee Telephone: 457-9414

25 DECEMBER 1964 1631



25 December 1964

146, No. 3652

LETTERS Detonation-Wave Phenomena: D. D. Abernathy; Data and Hypothesis: C. Tanford,
L. L. Gatlin, R. L. Preston, H. Hansen; New Ideas: Law Suits and Other
Inhibitors: L. Fleming; Submarine Basalt: A Correction: A. E. J. Engel;

Undergraduate Training: M. Brilliant .. ............. P | =217
EDITORIAL Robert H. Goddard ............ P (R
ARTICLES Ground-Based Astronomy: A Ten-Year Program .......... e R ... 1641

A report prepared by the Panel on Astronomical Facilities for the Committee
on Science and Public Policy of the National Academy of Sciences.

Tissue Culture Studies of the Human Lymphocyte: J. H. Robbins .. ... ... .. ... ... 1648
Experiments under controlled conditions provide new information on this
cell’s function and potentiality.

Scientific Information Exchange in Psychology: W. D. Garvey and B. C. Griffith .... 1655
The immediate dissemination of research findings is described for one science.

NEWS AND COMMENT  Oceanography: Cost-effectiveness argument——NAE: Engineers Get Their
Academy—-—NIH: Career Awards Ended——Heart Disease, Cancer’
and Stroke: Some Radical Proposals ... ... .. ................ R (5151 =]

BOOK REVIEWS The Development of Geomorphology: J. H. Mackin ....... . ... A (=515
We Are Not Alone: The Search for Intelligent sze on Other Worlds: L w.

Fredrick; other reviews by R. C. Elderfield, R. A. Nyquist, J. V. Finch,
M. L. Goldberger, S. W. Staley, G. H. Weiss, L. C. Van Atta, K. O. May ...... 1666

REPORTS Radar Observations of the Corona and Mariner II Measurements of the Flux
in the Solar Wind: J. C. Brandt . ... ... . . . . . . . . .. 1671

Accurate Length Measurement of Meter Bar with Helium-Neon Laser:
K. D, Mielenz et al. ... . ... . . .. .. 1872




Diamond Synthesis with Bridgman Opposed-Anvil Apparatus: F. P. Bundy ........ 1673

Paleozoic Mollusk: Hyolithes: L. Marek and E. L. Yochelson . ... .. ............. 1674
Collagenous Layer Covering the Crown Enamel of Unerupted Permanent Human

Teeth: P. T. Levine, M. J. Glimcher, L. C. Bonar ....... ... ... .. . ........ 1676
Hereditary Deficiency of Serum ea:i-Antitrypsin: F. Kueppers, W. A. Briscoe,

A. G. Bearn ..., e 1678
Serum Albumin: Polymorphism in Man: G. Efremov and M. Braend ............ 1679
Purine and Pyrimidines in Sediments from the Experimental Mohole: E. Rosenberg .. 1680
Allergic Encephalomyelitis: A Hyperacute Form: S. Levine and E. J. Wenk .. ... ... 1681
Blood Vessels of the Mammalian Renal Medulla: R. K. Plakke and E. W. Pfeiffer .... 1688
Calotropin, a Cytotoxic Principle Isolated from Asclepias curassavica L.:

S. M. Kupchan et al. ... . . .. 1685
Thermoregulatory and Adaptive Behavior of Brown Adipose Tissue: R. E. Smith .... 1686

Differentiation in Fern Gametophytes Treated with Purine and Pyrimidine

Analogs: V. Raghavan ... ... .. ... ... .. ... ... .. .. . ... ... cie.... 1690
Ethylation: Biological Formation of an S-Ethyl Homolog of Lincomycin:

E. L. Patterson et al. ... ... ... .. .. .. .... e Ceieee... 1691
Nervous Control of Ciliary Activity: E. Aiello and G. Guideri . ... . i, 1692

MEETINGS Vacuum Measurement Techniques and Equipment: G. H. Bancroft, W. J. Lange,

R. L. Jepsen; Psychological Testing and Public Responsibility: L. F. Carter;
Rapid Mixing and Sampling Techniques: B. Chance et al.; Forthcoming Events .. 1694

COVER

Patterns produced by simultanéous
initiation of a thin explosive disk at
eight equidistant points. Picture se-
quence (at 600,000 frames per second)
shows expansion, collisions, and inter-
actions of detonation wave fronts.
Symmetry of the wave patterns
throughout the sequence is evidence
of the remarkable uniformity in both
initiation timing and detonation rate
of the explosive. See page 1635. [U.S.
Naval Weapons Laboratory]




L ow c oS t 2- to 14-channel
Tape Recording
Systems

‘These tape recording systems represent today’s best
value in data storage equipment. They offer 99.8% DC
linearity, expandability and significant operating speci-
fications, along with low cost. Complete 7-channel sys-
tem is $7,795 including auto tape lift, built-in footage
counter and four standard tape speeds.

Check these features:

* front panel tape speed selection

e rack or portable case mounting

¢ modular construction — all record/reproduce elec-
tronics in one plug-in for each channel and all
speeds

¢ built-in calibration signal and panel meters

¢ isolated inputs accept data from unbalanced, differ-
ential, push-pull, and single-ended sources

e front panel test points for monitoring input levels
(record), output voltages (reproduce)

¢ IRIG 7-channel, or 14-channel formats available on
14” tape

e accessories for voice, fast pulse, slow pulse recording

e world-wide field service available

7 MC TECHNICAL MEASUREMENT CORPORATION

441 WASHINGTON AVE., NORTH HAVEN, CONN.

! Name.........cooivvieeunnnn.. Title............
: Company ..........ciiiuienneencnaanaaann. ceeen
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Problems of
protein synthesis
need more

than patience

For tracer work in this field the Radiochemical Centre
provides a range of more than 100 labelled amino-acids,
including those shown above which are uniformly
labelled with carbon-14 to high specific activity (an
isotopic abundance of approximately 509%,). These
compounds are prepared to high purity and all are
immediately available from stock.

Write for a Technical Bulletin giving information on all
our labelled amino-acids.

% Our Carbon-14 and Tritium Compounds are distributed in

the U.S.A. by the Nuclear-Chicago Corporation, 333 East

Howard Avenue, Des Plaines, Illinois.

THE RADIOCHEMICAL CENTRE
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Telephone: Little Chalfont 2701
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Development of higher energy Van de Graaff
particle accelerators which retain high beam
precision, stability, and homogeneity, remains
a continuing contribution by HVEC to “energy-
oriented” research.

To provide even greater freedom of experi-
mentation, HVEC is also anticipating the
need for the higher
beam intensities
required in power-
oriented research proj-
ects. Invented by Dr.
R. J. Van de Graaff,
the new Insulating
Core Transformer
(ICT) accelerator now
provides high beam
currents with all the
desirable beam char-

THE ICT CONCEPT:

new high-current machines
emerging from HVEC research

acteristics of Van de Graaff machines. As the
graph shows, the high power levels available
from the ICT accelerator now make possible a
new realm of precision experimentation.

The Insulating Core Transformer

The ICT is essentially a three-phase power
transformer with multiple secondaries, each of
which is insulated from the other. Rectified
current from the secondaries is series-connected
to achieve total voltage. In the ICT, electro-
static and electromagnetic fields exist in the
same space, as contrasted to the conditions in a
coventional transformer. The result is a highly
efficient dc power source capable of stable oper-
ation at elevated potentials and power levels.

A number of ICT accelerators and power
generation systems are now available.

Single-Stage
ICT
Accelerators

Two types of single stage ICT accelerators
have been developed for research use. The first
incorporates an ICT power source coupled to
the acceleration assembly through a coaxial
cable.

EP:E;DN C?’::;I;T TANK HEIGHT  TANK DIAMETER
GY s

(KeV) (Analyzed) Feet Meters Feet  Meters
ICT 300 300 15mA 44" 132 L) 1.2
ICT 500 500 10mA 53" 1.60 4 12

The second system utilizes a rigid transmis-
sion line to transmit electrical power to the
accelerator terminal.

ENERGY DIMENSIONS
4 MeV ICT (Mev) CURRENT Length
Feet  Meters
Positive lons 154 3mA 26'6”  8.08
Electron Conversion 153 10 mA 266" 8.08
3 MeV ICT
Electrons 1.5-3 20 mA 29’ 8.84

8 MeV ICT Tandem
Accelerator

The 8 MeV ICT Tandem provides proton
energies continuously variable from 3 to 8 MeV
at 2 maximum guaranteed beam current of
2uA. The ICT power source is capable of pro-
viding 12 mA at 4 mv which, in combination

with newly developed components emerging
from HVEC, will enable the accelerator to keep
pace with future research requirements. The 8
MeV Tandem is convertible to single-stage ion
or electron operation.

ICT Electron
Processing
Systems

Developed primarily as high-current sources
of electrons for industrial processing applica-
tions, these systems allow extreme flexibility of
operation. Two models are available: 300 kv
at 30 mA maximum beam current and 500 kv
at 20 mA maximum beam current.

Series 7 ICT
Power Supplies

Available with output ratings ranging from
240 kv at 80 mA to 600 kv at 20 mA, these
highly stable power sources are suitable for use
in high energy beam separator systems, r.f.
transmission systems, plasma research and high
voltage testing programs.

1638
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ICT equipment has crossed many barriers to
dc operation at high particle energies and cur-
rents. There is no indication that a ceiling exists
to further advances of similar importance.

For detailed information, please write to
Technical Sales, High Voltage Engineering
Corporation, Burlington, Massachusetts.

HIGH VOLTAGE
ENGINEERING
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Robert H. Goddard

The United States Government this fall issued an airmail stamp
commemorating the pioneer rocket research of Robert H. Goddard.
Pictured on the stamp are Dr. Goddard, an Atlas rocket, and a
launching tower at Cape Kennedy. In a year or so the McGraw-Hill
Company will publish The Papers of Robert H. Goddard. It seems
an appropriate time to relate a bit of history involving Dr. Goddard
and the A.A.A.S.

Early in 1924 the Association’s Committee on Grants approved a
grant to Dr. Goddard for the full requested amount of $190. (The
Association at that time made small research grants, and still does,
but now the money is all handled by affiliated academies of science
and is chiefly used to assist students in their research projects.)

In accepting the grant, Dr. Goddard wrote: “This assistance comes
at a time which makes it particularly valuable, inasmuch as some
of the facilities which we now have will be available for but a
limited time.”

On the day before Christmas of 1924, Dr. Goddard submitted
a progress report which read in part:

“The work for which assistance has been necessary is the con-
struction and test of a small rocket model, made with the intention
of demonstrating the feasibility of using liquid propellants. This work,
which has been supported during the past year by the Smithsonian
Institution, the A.A.A.S., and Clark University, involves but two
main classes of expenditure: the salary of a skilled instrument maker,
and liquid oxygen. T have an arrangement with a large oxygen con-
cern by which liquid oxygen can be obtained at practically no expense
for a very limited time. I have therefore kept the grant from the
A.A.A.S. intact in order that it might be used when the funds now
available from the other sources (most of which must be used with-
in a year from the time the appropriation is made) have been used.
It is not possible at the present time to predict for which of the
above two expenditures the A.A.A.S. grant can be used to best
advantage.

“During the past year an engine to be used in connection with the
rocket has been designed, tested, and perfected. A feeding device
to be used with this engine has also been developed, although con-
siderable time was consumed because of the small scale upon which
the work is being carried out. A final, complete model is now being
constructed, with the weight reduced to the smallest possible amount.

“I trust that this report of progress will be satisfactory to the
Committee on Grants, and wish to take this opportunity of thanking
the Association for assisting in this work. I hope that the forth-
coming results will justify their confidence.”

The results amply justified that confidence. We can all be proud
of the fact that the Association was able to help Dr. Goddard in the
lean years of his pioneer work.—DAEL WOLFLE



Packard

Phosphorous-containing compounds are one of the most
recent groups to yield to a Packard Gas Chromatograph.
The chromatogram which is shown above was made on
a Packard Model 7611 dual system (dual column oven,
dual detectors, dual electronics and dual recorders) and
represents an important achievement in simultaneous
determination of compounds of widely separated con-
centration.

A modified flame ionization detector with a sodium
emission grid and termed a SODIUM THERMIONIC
DETECTOR (STD) has been
found to be nearly 1000 times
more sensitive to phosphorous-
containing pesticides than
the standard flame ionization
detector (FID). The sample
was separated on a single col-
umn and passed through a 1:1
ratio stream splitter before
simultaneous detection in the
normally sensitive FID and the
highly sensitive STD. In this
manner, all the organic materials were detected in the
FID (upper curve) while the trace amount of phospho-
rous compounds was readily detected in the STD unit
(lower curve).

Packard Gas Chromatographs offer many significant
advantages to research workers in the biochemical and
biomedical disciplines. Fast, stable, highly sensitive
determination, versatility and convenience of operation
are some of the reasons why you should know more
about these superb instruments.. Your Packard Sales
Engineer can provide complete details and performance
criteria. Write for Bulletins and Specifications.

EXPERIMENTAL
CONDITIONS*

1 ,g lindane
1 4,8 parathion:
2 4 methy! stearate

COLUMN: 5 ft. x 4 mm all glass

LIQUID PHASE: 10% Dow Corn:
ing Silicone Fluid (DC200)

SUBSTRATE: 80-90 mesh Ana-.
crom ABS (acid and base
washed, and silanized)

CARRIER GAS FLOW RATES:
Nitrogen 60 cc/min
Hydrogen FID 40 cc/min; STD
60 cc/min
Air 300 cc/min

TEMPERATURES:
Inlet Heater 225°C
Column 205°C
Detectors 200°C
Outlet 200°C

DETECTORS: Standard Packard
Hydrogen Flame lonization
(FID); Modified Packard loni-
zation Detector with sodium
emission grid (STD) |
ELECTROMETER RANGES:
FID 1 x 1079 amperes full
scale
STD 3 x 1077 amperes full
scale

DETECTOR VOLTAGE: 300 volts

NOISE LEVEL: 1 x 107!! amperes
full scale

CHART SPEED: 30 inches/hour

*L. Giuffrida, J.A.O.A.C., 47, No. 2,
293 (1964)

PACKARD INSTRUMENT COMPANY, INC.

BOX 428 LA GRANGE, ILLINOIS - AREA CODE 312 - 485-6330
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STERILE OR CONTAMINATED?

TSI TAPE
identifies the condition!

Protect laboratory petsonnel from
contamination and assure STERILE
glassware for each test by following
this simple procedure:

1. Place all glassware in basket
marked with TSI Tape.

2. After glassware has been auto-
claved for 15 minutes at 250° F
TSI Tape will show a color change
indicating “STERILE.”

3. Following use, and before dis-
posing of dangerous material, place
glassware in basket marked with a
new tape and autoclave.

TSI is the only tape which shows a color change after 15 minutes in the

Before Autoclaving

_:;

'Z‘YW

STERILE STERILE
STERILE TERILE
STERIL STERILE

After Autoclavmg

autoclave at 250° F. ‘TSI Tape leaves no sticky residue when removed.

Stlf.sticning

LABELS

PRYL coaren

See your laboratory or hospital supplier for
TSI (Time Sterile Indicator) Tape.

For samples and complete description write to:

PROFESSIONAL TAPE CO.,
365 Burlington Avenue

INC.
o Riverside, lllinois 60546

SPORES—FERNS
MICROSCOPIC ILLUSIONS
ANALYZED

Book and Exhibit
New 3-D. approaches

MODELS
SILHOUETTE SHADOWS
PHOTOMICROGRAPHS

Color Plates—Line Drawings
Spores-—Tetrad to Maturity
Ridge, fine detail effects
Fertile Areas—Cell Structure
Structural Problems Solved

Booth No. 11 AAAS Convention

MISTAIRE LABORATORIES
152 Glen Ave.,
Millburn, N.J.

1700

GERM PLASM
RESOURCES

AAAS Symposium
Volume No. 66

Edited by Ralph E. Hodgson

394 pages, 59 illustrations
Index, Cloth, April 1961.

PRICE: $9.75. For AAAS members,
Only $8.50, prepaid.

Origin of Germ Plasm-—4 chapters

Need For and Utilization of
Additional Sources of Germ Plasm
—5 chapters

Developmental Programs in Crops
and Livestock ~5 chapters

New Approaches in the Use of
Plant and Animal Germ Plasm
-—6 chapters

Perpetuation and Protection of
Breeding Stocks —35 chapters

Order today from

American Association
for the Advancement of Science
1515 Massachusetts Avenue, NW
Washington, D.C. 20005

symp., Miami, Fla. (H. D. Hulme, West-
inghouse R&D Center, Bldg. 601-1346,
Churchill Boro, Pittsburgh, Pa.)

12-15. Crustacea, symp., Cochin, India.
(Marine Biological Assoc. of India, Marine
Fisheries P.O., Mandapam Camp, S. India)

14. American Genetic Assoc., Washing-
ton, D.C. (W. R. Singleton, Biology Bldg.,
Univ. of Virginia, Charlottesville)

18-20. Solar Radiation Simulation,
intern. conf., Los Angeles, Calif. (H. F.
Sander, Inst. of Environmental Science, 34
S. Main St., Mount Prospect, Iil.)

19. American Inst, of Mining, Metal-
lurgical, and Petrolenm Engineers, Metal-
lurgical Soc., 7th mechanical working
conf., Pittsburgh, Pa. (R. W. Shearman,
Secretary, Metallurgical Soc. of AIME,
345 E. 47 St.,, New York 10017)

19. Cor Pulmonale, New York Heart
Assoc., New York, NY. (NYHA, 10 Co-
lumbus Circle, New York 10019)

19-20. Die Design and Press Tooling
Conf., American Soc. of Tool and Manu-
facturing Engineers, Hartford, Conn. (M.
Zapico, Asst. Conf. Director, ASTME,
10700 Puritan Ave., Detroit 38, Mich.)

20-22. Instrumentation, College Station,
Tex. (P. T. Eubank, Chemical Engineering
Dept., Texas A&M Univ., College Station)

20-23. National Soc. of Professional
Engineers, New Orleans, La. (P. H. Rob-
bins, 2029 K St., NW, Washington, D.C.)

22. Bibliographical Soc. of America,
New York, N.Y. Mrs. H. C. Ralph, P.O.
Box 397, Grand Central Station, New
York 10017)

22—1. Earthquake Engineering, 3rd world
conf., Auckland and Wellington, New Zea-~
land. (Administrative Secretary, Third
World Conf. on Earthquake Engineering,
P.O. Box 5180, Wellington)

22-23. Blood, annual symp., Detroit,
Mich. (W. H. Seegers, Dept. of Physiology
and Pharmacology, Wayne State Univ.
College of Medicine, Detroit)

22--23. Hydrocarbon - Analysis, symp.,
American Soc. for Testing and Materials,
Houston, Tex. (ASTM, 1916 Race St.,
Philadelphia 3, Pa.)

25-26. Fundamental Phenomena in the
Material Sciences, 3rd annual symp,,
Boston, Mass. (D. B. Fay, Ilikon Corp.,
Natick Industrial Centre, Natick, Mass.)

25-26. Viruses of Laboratory Rodents,
symp., Atlanta, Ga. (R. Holdenried, Natl,
Cancer Inst., NIH, Bethesda, Md. 20014)

25-27. American Inst. of Aeronautics
and Astronautics, New York, N.Y. (J.
Bidwell, AIAA, 1290 Avenue of the Amer-
icas, New York 10019)

25-28. American Meteorological Soc.,
annual, New York, N.Y. (K. Spengler,
AMS, 45 Beacon St., Boston 8, Mass.)

25-28. American Society of Heating,
Refrigerating and Air-Conditioning Engi-
neers, Chicago, Ill. (R. C. Cross, 345 E.
47 St., New York 10017)

25-28. Modern Methods of Analytical
Chemistry, 18th annual intern. symp.,
Baton Rouge, La. (P. W. West, Dept. of
Chemistry, Louisiana State Univ., Baton
Rouge)

25-28. Cardiovascular Diseases, 2nd
natl. conf., Washington, D.C. (C. H. Max-
well, 9650 Wisconsin Ave., NW, Washing-
ton, D.C. 20014)

25-29. American Mathematical Soc.,
Denver, Colo. (G. L. Walker, AMS, 190
Hope St., Providence, R.L)
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