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Electrophoresis o f  lzun~on 
serum diluted 1 :6; ascending 
botrndaries. Inclined knife-edge 
schlieren and Rayleigh fringes. 

I 
ELECTROPHORESIS 
AND DIFFUSION 
in one precision instrument 

As protein research progresses, biochemists rely more and more 
upon instruments of high precision for diffusion and electrophoresis studies. 
Especially critical are the optical measurements needed to obtain 
accurate diffusion coefficients, absolute electrophoretic 
mobilities, and information on purity. 

An exceptional optical system is one of the outstanding features 
which have made the Spinco Mode1 H invaIuabIe for exacting work in both 
electrophoresis and diffusion. Light passes through each operating cell 
twice, giving double sensitivity. Patterns are sharply defined and 
peak positions can be precisely determined. Reproducible measurements 
may be made to better than 1/25 of a fringe, which corresponds to 

Typical reference fringe 
pattern obtained from 

standard production model. 

approximateIy .00025 percent protein. 
The optical system is flexible, too. It permits measurements by 

five different methods - ordinary and cylindrical lens schlieren, Rayleigh 
and Gouy fringes, and mechanical scanning. 

Further versatility is achieved by a rotary cell turret which 
supports three operating cells. Any combination of diffusion and eIectro- 
phoresis studies may be performed simultaneously with the three cells. 

We'd like to tell you more about the Model H and how it 
can fit the requirements of your research program. For complete details, 
please write Spinco Division, Beckman Instruments, Inc., Stanford 
Industrial Park, Palo Alto, California, for information File H-5. 

Sales and service facilities on 
the Model H are available on the same 

basis as for Spinco Ultracentrifuges, Beckman" 
assuring prompt, efficient service 

Spinco Division 
for users here and abroad. / Beckman Istruments. Inr 
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Focal Point for Nuclear Engineering 
The John Jay Hopkins Laboratory for Pure and Applied Science at General Dynamics' General Atomic Division 
in San Diego, California, is a modern center of research and development, where new ideas and techniques are 
vigorously pursued. Here, strong engineering and development activities are matched with broad basic theoret- 
ical and experimental research to create an ideal environment for productive efforts in the nuclear field. 

Here, advanced work is underway on the High Temperature Gas-cooled Reactor (HTGR), which promises to be a 
major short cut to the nation's goal of economic nuclear power. The prototype HTGR plant will be constructed 
by 1963 for Philadelphia Electric Company and High Temperature Reactor Development Associates. Inc. 

Here, engineers and scientists work in a creative atmosphere on other advanced programs, including the MGCR 
gas-cooled reactor and closed-cycle gas turbine system for merchant ship propulsion . . . TRlGA reactors for 
training, research, and isotope production, which are now being installed on five continents . . . small nuclear 
power systems . . . test reactors . . . nuclear power for space vehicles . . . thermoelectricity . . . controlled ther- 
monuclear reactions. 

Rapid expansion of these programs has led to increased engineering activity and created openings, including 
senior positions, for men who seek a high degree of individual responsibility coupled with unusual opportunities 
to demonstrate their initiative and ability. 

In addition to Nuclear Engineers, Metallurgists experienced in 
materials development, Mathematicians - Programmers, and 
Experimental and Theoretical Physicists are invited to con- 
sider opportunities now existing in varied program areas. 
Please address your letter of inquiry to Manager of Personnel, 
P.O. Box 608-R6, San Diego 12, California. 

QENHRAL ATOMIC 
DIVISION OF GENERAL DYNAMICS 
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Editorial Small Colleges and Small Minds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Articles New World Prehistory: G. R. Willey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
The main outlines of the pre-Columbian past are only beginning to emerge. 

The Great Fireball of 26 July 1938: C.  P. Olivier . . . . . . . . . . . . . . . . . . . . . . . . .  

A strongly hyperbolic orbit is derived for this body, indicating an origin 
outside the solar system. 

science in the News Annual Awards for Outstanding Research Presented at AAAS Meeting in Chicago . . . .  

~ o o k  Reviews Atomic Energy in the C o m m ~ ~ n i s t  Bloc and Atomic Energy in the Soviet Union, 
reviewed by D. J. Hughes; other reviews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Reports On Pleistocene Surface Temperatures of the North Atlantic and Arctic Oceans: 
M. Ewing and W .  L. Donn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Genetic and Environmental Control of Flowering in Trifolium repens in the Tropics: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E. J .  Britten 

Mammalian Liver p-Glucuronidase for Hydrolysis of Steroidal Conjugates: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J .  D. Smith and A .  M .  Bongiovanni 

Glucuronidase Activation: Enzyme Action at an Interface: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M .  1 .  Ryan and C. A .  Mavrides 

Characterization of Endogenous Ethanol in the Mammal: I. R. McManus, 
A .  0. Contag, R.  E. Olson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Reciprocal Inhibition as Indicated by a Differential Staining Reaction: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E. Retzlafj and J. Fontaine 

Orientation of Migratory Restlessness in the White-Crowned Sparrow: 
L. R. Mewaldt and R .  G. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

State of Dynamic Equilibrium in Protein of Mammalian Cells: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D. W .  King, K. G. Bensch, R. B. Hill, Jr. 

Mosses as Possible Sources of Antibiotics: J .  A .  McClenry, P. S. Sypherd, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D . L .  Walkington 

Departments Letters from C. A .  G. Wiersma and W .  G. Van der Kloot; A. Zitnak and 
W .  H.  Orgell, K .  A. Vaidyn, P. A .  Dahm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  Plant Growth Regulation; Forthcoming Events; New Products 

cover Domain boundaries in a magnetic substance: a thin film of nickel-iron alloy was formed 
by evaporating the alloy in a vacuum and condensing it, in the presence of a strong 
magnetic field, on a glass slide. After condensation, the film was slowly demagnetized 
by applying a cyclic field at right angles to the original field (about x 300). [From 
Scientists' Choice, with permission of the publishers, Basic Books] 



NEW VARIAN 

100kcEPR SPECTROMETER 

(Electron Pararnagnetle Resonance) 

I t 0  K C  EPF SPECTPD;.IFTE 
cUnWING RADIATION S 1 0 i d  

VARIABLE TErC.PE4ATUPE 

VARIAN 100.KC EPR SPECTROMETER WITH STANDARD SIX-INCH MAGNET. 

A RECENT ADVANCE IN INSTRUMENTATION ACHIEVES 
THE FINEST IN SENSITIVITY AND VERSATILITY 

HIGH SENSITIVITY - At a response time of 
one second, the limiting sensitivity of the instru- 
ment is 2 x IOllAH unpaired electron spins, 
where AH is the signal line width in gauss. This 
high sensitivity has been achieved through the 
use of 100 kc magnetic field modulation together 
with a special frequency stabilization system. 

SAMPLE TEMPERATURE CONTROL -The 
sample temperature can be controlled to within 
I0C anywhere in the range -196OC to +300°C 
by means of a quartz Dewar insert system utiliz- 
ing gas flow. 

SAMPLE IRRADIATION - A slotted window on 
the cavity permits the sample to be irradiated 
during EPR observation with U-V or visible 
light, with no adverse effect on the microwave 
properties of the cavity. 

RAPID RESPONSE- For studying rapid reac- 
tions, the instrument is capable of response times 
as short as 100 microseconds. 

OSCILLOSCOPE PRESENTATION - For quick 
observation, an oscilloscope presentation cover- 
ing 75 gauss of the spectrum is available a t  a 
sensitivity of 1013 A H unpaired electron spins. 

Wrlt'e the Instrument Division for literature which fully ex- 
plains the100 kc EPR Spectrometer and Its application to 
basic and applied research In physics. chemistry, biology 

VA R I A N associates 
and medical research. P A L 0  ALTO 18. C A L I F O R N I A  

KLYSTRONS, WAVE TUBES, GAS SWITCHING TUBES, MAGNETRONS, HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS, 
NMR & EPR SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AN0 DEVELOPMENT SERVICES 
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VARIAN 

(Electron Paramagnetic Resonance) 

APPLICATIONS LABORATORY 
AT THE 

1960 PITTSBURGH 
CONFERENCE ON ANALYTicAL 

INVITATION 
If you are interested in studying free radicals, 
radiation damage, color centers, paramagnetic 
ions, or other unpaired electrons, Varian's exhibit 
is reason enough for you to visit the 1960 Pitts- 
burgh Conference. 
The Instrument Division will set up a complete 
applications laboratory a t  the Conference, and 
will staff the laboratory with leading EPR re- 
search scientists. Throughout the Conference the 
spectrometer and staff will be engaged in the in- 
vestigation of scientific applications submitted 
by interested persons. 
Equipment will be available for u.v. irradiation 
of samples in situ, and for temperature variation 
from -196°C to + 300°C. Flow system for study 
of very rapid reactions will also be available. 
If you wish to submit samples to be run in your 
presence on a no-obligation basis during the Con- 
ference, advance arrangements must be made by 

writing Gordon Harper in the Instrument Divi- 
sion. He will need an explanation of the back- 
ground of your desired application study, and a 
statement of your preference as to date and time 
for performing the experiment. Your inquiry will 
receive careful attention and a prompt reply with 
full instructions. But whether you wish to run 
samples or not, you are cordially invited to at- 
tend and inspect the equipment. 

Penn-Sheraton Hotel, Pittsburgh, Pennsylvania. The Varian EPR 
Applications Laboratory will be open at the following time: 

Tuesday March 1 9:00 a.m. to 10:OO p.m. 
Wednesday March 2 9:00 a.m. to 6:00 p.m. 
Thursday March 3 12:OO noon to 10:OO p.m. 

VA R I A N associates 
P A L 0  A L T O  18, C A L I F O R N I A  
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SENIOR ENGINEERS & SCIENTISTS 

rick Missile & pace Vehicle Dept. 
ing New$l4, 00,000 Space Research Center 

17  miles from PhiZadeel'phia, Near YaZZey Arge Park 

Back in 1956 this General Electric organization outgrew its 
quarters in Schenectady, N. Y. and moved to Philadelphia. 
Since then its research and development staff has increased 
5-fold. A new move is fas t  becoming imperative and will be 
met by the $14,000,000 Space Research Center now under 
construction on a 132 acres site near Valley Forge Park. This 
construction will feature unique facilities, to be utilized in a 
long-term program, to expand the activities in the realm of 
space research and the development of space vehicles and sys- 
tems-areas in which MSVD has already contributed so many 
notable advances : 

the FIRST re-entry a t  ICBM range with both heatsink and ablation 
methods 

the FIRST recovery of payload from space 

the FIRST movies of earth from space 

the FIRST flight demonstration of effective space vehicle stabilization 
control and navigation (control systems of interplanetary capacity) 

the FIRST measurements in space of earth's magnetic field and 
infrared radiation 

the FIRST meteorological information from space 

the FIRST organic plastic ablation material for nose cone re-entry 
protection capable of withstanding temperatures from 5,000 to 13,000°F 

Currently a broad diversity of programs a re  under way a t  
MSVD, o f f e r i n g  ass ignments  of exceptional i n t e r e s t  t o  
engineers and scientists qualified to work with a research- 
oriented organization. Your inquiries a re  invited regarding 
the following areas: SYSTERIS ENGINEERING . AERODYNAMICS 
THERMODYNAMICS . GUIDANCE & CONTROL INSTRUMENTATION & 
COMMUNICATION PLASMA PHYSICS GAS DYNAMICS AERO- 
MEDICAL DESIGN ENGINEERING ANTENNA & MICROWAVE DESIGN 

SPACE MECHANICS STRUCTURAL DESIGN ENERGY CONVERSION 
HUMAN FACTORS ADVANCED POWER SYSTEMS RELIABILITY 
ENGINEERING PRODUCIBILITY ENGINEERING ARMING AND FUZ- 
ING SYSTEMS APPLIED MATHEMATICS & COMPUTER PROGRAMMING 

Write in confidence to : Mr. Thomas H. Sebring, Div. 74-JJTA 

Missile & Space Vehicle Department 

3198 Chestnut ~ t 3 h i l a d e l p h i a  4, Pa. 

DIVERSITY OF 
ADVANCED PROGRAMS 
NOW UNDER WAY 
AT MSVD INCLUDE: 

Follow-on contracts for 2nd 
generation nose cones 

NERV (Nuclear Emulsion Re. 
covery Vehicles) for NASA to 

study the lower Van Allen radia- 
tion belts at altitudes from 200 
to 1800 miles 

STEER-a communicat ions 
sate l l i te  to provide g lobal  

mil i tary radio communications. 

Study programs in  the area 
of accessory space power for 

a variety of missions, including 
chemical, nuclear and solar en. 
ergy sources, electrolytic fuel 
ce l ls  and thermoelect r ic  and 
thermionic  converters 

Studies for three of the na- 
tion's space agencies to de. 

ve lop  m o r e  accura te  "space 
maps" than have hitherto existed 
to  guide rockets and manned 
flights to the moon and planets 

A well qualified scientist or 
: engineer  i s  l ikely t o  f i n d  
: advanced work going on a t  
: MSVD on almost any field of 
: space research of special in- 
: terest to him. 

: A campus- l ike  s e t t i n g  i s  
: planned f o r  the  new Space 
: Research Center which Gen- 
: e r a l  Electric 's  Missile and  
: Space Vehicle Departlnent is 
: building close t o  historic Val- 
: ley Forge Park. Situated a t  
: the junction of the Schuykill 
: Expressway and Pennsylvania 

Turnpike, the Center will be 
easily reached by engineers 
and scientists  living in t he  



SHIP WITHOUT AN OCEAN 
How do you lay a cable on the ocean floor-a cable that 

is connected to scores of large, heavy amplifiers? HOW do 
you "overboard" such a system in a continuous operation, 1 

without once halting the cable ship? L" 

Bell Telephone Laboratories engineers must answer these 
questions in order to lay a new 'deep-sea telephone system 
designed to carry many more simultaneous conversations. 
They're experimenting on dry land because it is easier and 
more economical than on a ship. Ideas that couldn't even be 
attempted at sea are safely tested and evaluated. 

In one experiment, they use a mock-up of the storage 
tank area of a cable ship (above). Here, they learn how 
amplifiers (see photo right), too rigid and heavy to be stored 
with the cable coils below decks, must be positioned on deck 
for trouble-free handling and overboarding. 

Elsewhere in the Laboratories, engineers learn how best 
to grip the cable and control its speed, what happens as the 
cable with its amplifiers falls through the sea, and how fast 
it must be payed out to snugly fit the ocean floor. Ocean- 

Experimental amplifier about to be lllaunchedll from #'cable ographic studies reveal the hills and valleys which will be Like a giant string of beads, amplifiers and conneb 
encountered. Studies with naval architects show how the ing cable must be overboarded without stopping the ship. 

findings can be best put to work in actual cable ships. 

This work is typical of the research and development 
@ 

effort that goes on at Bell Laboratories to bring you more 
%o~,~,,, ei CO* 

and better communications services. 
BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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WA N T E D : Researchers for Basic Research 
NOT administrative detail ... NOT "crash" programs ... NOT service duties ... NOT trouble shooting 

..,But stimulating, unhurried, rewarding, fundamenta l  research in  the  broad fields of: 
I N O R G A N I C  M A T E R I A L S ,  P O L Y M E R S  A N D  F O R E S T  P R O D U C T S  

We need group leaders and other professional and technical 
personnel for our expanded program of fundamental and 
exploratory research. Those who join us will be free to 
develop new ideas and concepts with respect to materials, 
processes and products. We encourage our people to publish 
results and to maintain activity and status in the scientific 
community. 

W e  are seeking: 
G R O U P  LEADERS with stature in their fields, broad interests, 
initiative, and competence to choose and organize the~r  
work, and to select facilities and assistants, in these areas: 
1. SOLID STATE PHYSICS 
2. INORGANIC POLYMERS 
3. ORGANIC POLYMER PROPERTIES AND SYN- 

THESIS 
4. CHEMISTRY AND PHYSICS OF SURFACES 
5. ENGINEERING THEORY AND ENGINEERING 

PHYSICS 
6. FOREST PRODUCT AND CELLULOSE MATE- 

RIALS 

We also need: 
OTHER PERSONNEL,  ranging from senior research person- 
nel with Ph.D's to research assistants with BS degrees. We 
are seeking people who are competent, creative, dedicated, 
and who desire freedom to pursue ideas. Situations open 
include: 

P H Y S I C I S T S  A N D  P H Y S I C A L  C H E M I S T S  
1. High temperature research up to 20,000 K. Gas stabilized 
arcs, thermodynamics, spectroscopy, calorimetry and re- 
lated areas. Theoretical and experimental. 
2. Solid state. Electronic properties of amorphous material. 
Thermo-electricity, conduction in ionic and non-polar ma- 
terials, luminescence, dielectrics, band theory, quantum 
mechanical theory. Theoretical and experimental. 
3. Solid state. Structure and behavior of crystalline and 
amorphous materials. Magnetics, radiation damage, struc- 
ture determination. Experimental. 
4. Solid state. Experimentalist to set up and supervise 

laboratory for measurement of properties and preparation 
of materials, (principally non-metals.) 
5. General. Firm foundation in engineering physics: heat, 
mechanics, sound and optics. Good experimentalists with 
strong analytical background. 
6. Theoretician in engineering physics or applied mathe- 
matician to work in hydrodynamics and other areas. 

PHYSICAL CHEMISTS AND CHEMISTS 
1. Familiarity with high temperature techniques and strong 
in thermodynamics. Problems in reaction rates and mech- 
anisms, absorption and diffusion. 
2. Properties and synthesis of organic and inorganic poly- 
mers; structural chemistry of inorganic polymer materials. 
3. Preparation and synthesis of materials, ceramics, salts, 
polymers, etc. Clever laboratory man. 

I N S T R U M E N T  A N D  M E A S U R E M E N T  SPECIALISTS 
Capable of setting up laboratories and developing tech- 
nlques. No routine service activity, but collaboration in 
research. We need skilled men in: 
1. Electron microscopy. 
2. Crystallography, optical and x-ray. 
3. Spectroscopy, U.V. and I.R. 
4. Magnetic resonance methods, EPR, NMR and NQR. 
5. Electrical property measurements (micro-wave). 

M I N E R A L O G I S T S ,  CERAMISTS,  M E T A L L U R G I S T S  
Materials studies. Phase equilibria, structure, properties, 
syntheses, nonmetallic inorganics, including glass and 
ceramics. Emphasis on high temperature and composite 
materials. 

ENGINEERS 
Engineers for exploratory and pioneering work in con- 
struction of devices, prototype reduction to practice of 
ideas, processes and devices; and to assist patent counsel. 
We have openings for mechanical, electrical, chemical and 
ceramlc engineers. 

O P E N I N G S  I N  A P P L I E D  RESEARCH. We also have a number 
of openings in applied research in the areas of physical 
chemistry, engineering physics and organic chemistry. 

THOSE W H O  J O I N  U S  will work at the Owens-Illinois W H O  WE ARE. Owens-Illinois manufactures Duraglas con- 
Technical Center in Toledo. Toledo is a community of tainers, Libbey table glassware, Kimble scientific and 
350,000 with many delightful residential sections, fine electronic glassware, and construction glass products. We 
schools and a well-rated university. Cultural facilities are one of the leading manufacturers of corrugated paper- 
include a renowned art museum and zoo. The community board and boxes, closures and plastic containers. We have 
has excellent recreational facilities. You can drive via 57 plants and mills, and more than 32,000 employees. 
turnpike to Chicago or Pittsburgh in 4-96 hours, and to 
Ann Arbor (University of Michigan) or Detroit by express- contact: 
way in one hour. Owens-Illinois Technical Center, Toledo 1, Ohio 

8 JANUARY 1960 
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man's f i rsr into tne space 

environment are being designed and developed at  REPUBLIC AVIATION 
One day in the not too distant future man will be pro- 

jected into orbit and will return to earth safely. Monumental 
as  this exploit will be, the inevitable question will then arise: 
"What next?" 

It is the "what next" that is being answered today a t  
Republic Aviation where research and development is focused 
on the future. A short orbital flight or a brief landing on the 
moon will never satisfy man's curiosity or his needs. Space 
must be further explored and its secrets more fully understood 
so that some day man can freely traverse its vast distances. 

Republic Aviation is proud of the part it is playing to 
make man's greatest adventure successful. Here every aspect 
of the space technology is under active investigation. A few of 
the challenging programs now underway include: 

Unique guidance systems for manned space vehicles 
Plasma and nuclear propulsion systems 
Space vehicle materials and processing techniques 
Control systems that remain efficient at  
temperatures in excess of 1500°F 
Studies in low-pressure plant growth for 
lunar base application 
Hyper-accurate space vehicle trajectory studies 

All of these programs - and many others -are being sub- 
stantially augmented with a view toward the early occupancy 
of Republic's new $14 million Research and Development Center. 

Senior engineers or scientists with superior skills and a 
desire to pioneer in research so that man may m'oneer in space 
are invited to inquire about positions in  these important areas: 

ELECTRONICS 
Inertial Guidance & Navigation / Digital Computer Development / Systems 
Engineering / Information Theory / Telemetry-SSB Technique / Doppler 
Radar / Countermeasures / Radome & Antenna Design / Microwave 
Circuitry & Components / Receiver & Transmitter Design / Airborne 
Navigational Systems / Jamming & Anti-Jamming / Miniaturization- 
Transistorization / Ranging Systems / Propagation Studies / Ground 
Support Equipment / Infrared & Ultra-violet Techniques 

THERMO, AERODYNAMICS 
Theoretical Gasdynamics / Hyper-Velocity Studies / Astronautics Precision 
Trajectories / Airplane & Missile Performance / Air Load and Aeroelasticity 
/ Stability and Controls / Flutter & Vibration / Vehicle Dynamics & System 
Designs / High Altitude Atmosphere Physics / Re-entry Heat Transfer / 
Hydromagnetics 

PLASMA PROPULSION 
Plasma Physics / Gaseous Electronics / Hypersonics and Shock Phenom- 
ena / Hydromagnetics / Physical Chemistry / Combustion and Detonation 
/ Instrumentation / High Power Pulse Electronics 

NUCLEAR PROPULSION & RADIATION PHENOMENA 
Nuclear Weapons Effects / Radiation Environment in  Space / Nuclear 
Power & Propulsion Applications / Nuclear Radiation Laboratories 

Send resume in confidence to: Mr. George R. Hickman 
Engineering Employment Manager, Dept. 85A-8 @ REPUlZ.III= A V I A T i ~ N  
Farmingdale, Long Island, New York 
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D. S. Falconer, 

Uwiversity of Edi+tburgb 
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anti a wide range of biologists interested 
in the nature of biological variation, 
this book provides a synthesis of mate- 
rial not previously available in one 
volume. The central subject is the in- 
heritance of quantitative difference~ be- 
tween individuals-differences of degree 
rather than of kind-which form the 
major part of biological variation. The 
basic tlieory of quantitative variation is de- 
velopetl, showing what variations can be at- 
tributed to oenetic and non-genetic causes. 
Book fully &vers Llie relationships between 
quanritntive characters and biolo~~ical timess. 
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populations. the properties of genes concerned 
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Letters 
"Thinking Claws" 

In an article which appeared in Sci- 
ence [127, 531 (195S)], "Blocking by 
picrotoxin of peripheral inhibition in 
crayfish." by Van der Kloot, Rohbins, 
and Cooke, the opening paragraph 
states: "ln vertebrates, inhibition takes 
place within the central nervous system. 
But a crayfish 'thinks in its claws' "'; 
this is followed by reference ( I ) ,  which 
reads: "C. A. G. Wiersma, in Recent 
Advancer irr Invertebmte Pfzysiology 
(Univ. of Oregon Press, 1957); P. Hoff- 
man, Z. Biol. 63, 411 (1914); 64, 247 
(1914)." 

Any reader not fai~iiliar with the 
facts must be under the i~npression that 
either Hoffman or I is the author of this 
sentence. Since there is hardly any state- 
ment with 5% hich I disagsee more strong- 
ly than the one quoted, I want to take 
this opportunity to point out that it does 
not occur in any of the papers referred 
to. It seems to have originated in 
Prosser's Cornpnrativr Anir7zcil Pfzys- 
iology (Saunders, Philadelphia, 1 950), 
where, on page 597, the statenlent "A 
crab 'thinks in its claws' " appears as 
far as I know for the first time in litera- 
ture, notwithstanding the quotes. As this 
is a type of slogan which apparently 
leaves a lasting inlpression in nlany 
minds, but is completely false in con- 
tent. I hope this note will contribute to 
its everlasting suppression. 

C. A. G. W~ERSMA 
Division of Biology, Ca/ifornia 
Institute o f  Technology, Paraderza 

We are sorry that Wiersnia dislikes 
the phrase, because his studies on 
crustacean muscle are so important. 
Our reference was misleading; the dis- 
puted phrase in fact was quoted from 
C. A. G. Wiersma, Synlposia on Qr~aiafi- 
tative Biology 17, 157 (1951,). As it 
does not appear in quotation marks, we 
mistakenly assumed that Wiersma was 
its author. I agrce that-if taken literal- 
ly-the "slogan" is untrue and is the 
stuff of poetry rather than of science. 
On the other hand, the phrase is more 
than fiction; it is a creative account of 
the integration of nerve impulses which 
goes on at a crustacean muscle. And the 
literature of science would be poorer 
if robbed of the factitious. Who kt-ould 
want to bury the obvious untruth, "Life 
has an itch to live" [C. S. Sherrington, 

Man on ilis Nature (Cambridge, 1 95 1 ) . 
p. 1701, or  never speak again of "the 
wisdom of the body" (W. 3. Cannon), 
when these phrases, like the one in 
question, express fundanlental biological 
ideas in an exhilarating fashion? 

W. G. VAN DEK KLOO r 
Depavtnaent o f  Phnr~?zncology, 
New York University, New York 

Cholinesterase Inhibitors 

The 7 Nov. 1958 issue of Science 
fl28, 1 136 (1958)l carried a challenging 
article by W. H. Orgell et al., entitled 
"Inhibition of human plasma cholines- 
terase in vitro by extracts of solana- 
ceous plants." 

The authors of this article have un- 
questionably den~onstrated the existence 
of a cholinesterase inhibitor in extracts 
of solanaceous plants. Xevertheless, in 
my opinion. the quite plausible possi- 
bility that steroidal amine glucosides 
were present was rather lightly dis- 
missed. The possibly unintentional 
neglect to acknowledge this distinct 
possibility might lead to a rather falla- 
cious impression on the part of the 
casual reader, and therefore 1 wish to 
contribute a few thoughts of general 
interest. 

The rather simple and crude prepara- 
tion of plant extracts described in the 
article does by n o  means remove 
solanine (or solanidine in its numerous 
forms) trom the substrate. nor fro111 
suspicion. Furthermore, the inhibition 
pattern for various parts of the potato 
plant or tuber coincides ren~arkably 
with that of solanine distribution. I do 
not propose to claim that solanine, in  
spite of its pronounced physiological 
and hemolytic action. is associated or 
directly responsible for cholinesterase 
inhibition. This is more probably due 
to the presence of free alkaloid solani- 
dine, the product of enzymatic or acid 
solanine hydrolysis. Solanine alone has 
been resolved into alpha, beta. and 
gamnia fractions, the latter presunlably 
an artifact of the extraction procedure 
( I ) .  Apparently the alkaloid solanidine 
has a wider occurrence than was as- 
sumed heretofore, since it is also the 
building block of three forms of 
chaconine in potato leaves. The possible 
presence of these steroidal aniines in 
potato-plant extracts must not be over- 
looked, particularly in view of our 

(Cont~nued an prize 68) 
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WILD* M-20 
with incident light 

attachment 
One of the most important advances 
i n  microscopy for  research and 
scientific exploration is now within 
easy reach of the owner of a Wild 
M-20. 

Here, in a superbly Swiss crafted 
instrument, capable of the f inest 
results in types of microscopy, 
is  now added a new, f i rs t  order 
capability: 

With Incident Light Attachment, the 
M-20 permi ts  observation and 
photomicrography under bright and 
dark f ield conditions, wi th polari- 
zation and fluorescence. Optical 
quali ty and handling convenience 
are fully comparable to those found 
in specially designed incident light 
microscopes. 

For full information about this most 
versatile microscope.. .and its many 
attachments, write for Booklet M-20. 

*The FIRST name in Surveying Instru- 
ments, Photogrammetric Equipment and 
Microscopes. 

Full Factory 
Services 

I N S T R U M E N T S .  I N C .  

Main at Covert Street Port Washington. New York 
Port Washington 7-4843 

In Canada 
Wild of Canada Ltd., 157 Maclaren St.. Ottawa. Ontario 
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Letters 

limited knowledge of their physical and 
chemical nature. In this respect it is 
noteworthy that potato tubers with high 
levels of solanine are considered toxic 
and dangerous for human consumption. 

I attribute the toxic effects of such 
tubers to the presence of free solanidine 
in tuber tissues (2). In other words, the 
remarkable structural similarity to 
cholesterol is indicative of a relatively 
easy diffusion of solanidine into the 
blood stream, while the absorption of 
solanine appears to be blocked in the 
digestive tract (3).  Thus, one is not far 
from the thought that the toxic effects 
may be linked, at least in part, with a 
direct action of solanidine upon the 
cholinesterase system. 

A. ZITNAK 
Department o f  Horticrrlture, Ontario 
Agricultural College, Guelph, Canada 
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We are in general agreement with 
Zitnak's suggestions regarding choline- 
sterase inhibition by the steroidal al- 
kaloid glycosides and feel that his 
hypothesis for the physiological action 
of these substances merits investigation. 
To  support the possibility that solanine, 
chaconine, and related glycoalkaloids 
are chiefly responsible for the inhibition 
of plasma cholinesterase by potato ex- 
tracts, we would like to call attention 
to the report of Pokrovsky ( I ) ,  who 
determined that solanine and solamidine 
were powerful inhibitors of horse serum 
cholinesterase, the aglycone solanidine 
being approximately twice as inhibitory 
as solanine in his tests. Pokrovsky also 
found that solanine was approximately 
25 times more inhibitory (on the basis 
of IW values estimated from graphical 
data) to nonspecific (horse serum) 
cholinesterase than to specific (rabbit 
brain) cholinesterase. This corresponds 
to our own results on comparing the 
action of potato-leaf extract against 
nonspecific (human plasma) and spe- 
cific (human red cell) cholinesterase 
and perhaps has some bearing on the 
genetic differences between human be- 
ings in the response of their serum 
cholinesterase to Nupercaine and the 

inhibitor from potato extracts, as re- 
ported by Harris ( 2 ) .  We have con- 
firmed Pokrovsky's observations with 
our own preparations of crystalline 
alkaloid fro111 Irish Cobbler tuber 
sprouts, and also have noted the cor- 
respondence between the distribution of 
solanine (3)  and inhibitor in the potato 
plant. We might point out that Pokrov- 
sky has also suggested that the symp- 
toms of solanine poisoning might reflect 
the cholinesterase inhibitory properties 
of solanine. 

However, we would like to emphasize 
that there may be cholinesterase-in- 
hibitory substances present in extracts 
of solanaceous plants other than the 
steroidal amine glycosides and their 
derivatives. As a specific example, we 
have found that aqueous extracts of the 
common garden petunia are a very 
potent source of cholinesterase inhibitor 
(b = 6 mg of fresh leaf tissue against 
5 ml of human plasma), yet no precipi- 
tate forms on alkalinization to pH 10, 
as would be expected if solanine or re- 
lated substances were present ( 4 ) ,  and 
the extracts do not give the usual color 
reactions for the steroidal amine 
glycosides. Our method of extraction 
was developed specifically for rapid 
routine assay of the total cholinesterase 
inhibitory potency of large numbers of 
plant-tissue samples, and our extracts 
certainly contain the steroidal amine 
glycosides as well as other inhibitory 
substances. 

An interesting question arises in re- 
gard to the "function" of these potent 
natural enzyme inhibitors in higher 
plants. Fraenkel ( 5 )  suggests that al- 
kaloids and other secondary plant sub- 
stances may have arisen in evolutionary 
response to selection pressure exerted 
by insects and other parasites and pred- 
ators. We are currently studying the 
possibility that natural enzyme inhibi- 
tors represent a protective mechanism 
against the extracellular digestive 
enzymes secreted by many insects and 
plant pathogens. 

W. H. ORGELL 
KUNDA A. VAIDYA 

P. A. DAHM 
Department o f  Zoology 
and Entomology, 
Iowa State University, Ames 
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Small Colleges and Small Minds 

Although the place of scientific research in the independent liberal 
arts college is not so clearly defined as its place in a university, the 
contribution that research can make to education seems so clear that 
we wonder why, if research is welcomed in some liberal arts colleges, 
it is opposed in others. The core of the argument for scientific research, 
as pointed out by Laurence M. Gould, president of Carleton College, 
in an article in the AAAS volume Sytnposium on Basic Research, is 
that while there may be good research scientists who are not good 
teachers, the evidence is that there are no good teachers whose com- 
petence is not increased by good scholarship. Yet the instructor in an 
independent liberal arts college who opposes research tells us that his 
institution is a teaching college, that research is good and teaching is 
good but the two are incompatible. 

The theory that the conscientious teacher, as distinct from the over- 
worked teacher, simply has no time for research- may be endorsed 
explicitly by the administration of a college or by influential members 
of particular departments in a college, but it may also receive a kind 
of indirect support. A prominent figure on many campuses is the 
instructor who is forever marking exams, grading papers, and drawing 
curves representing his students' performance. He is full of schemes, 
such as giving comprehensive examinations to the entire student body, 
that if instituted would require the assistance of all his colleagues. 
With such a person on hand, it soon appears that any instructor who 
so much as opens a book is goofing off just as surely as the student 
who cuts classes to improve his bridge. 

To  be sure, the administration of scientific research on a college 
campus poses many problems. Should the teaching load of an instruc- 
tor who gets a grant for research be reduced? Should his salary be 
reduced? If the grant does not include salary, how much time should 
the college allow the instructor for his research? What percentage of 
the grant should the college charge for the use of its facilities and 
equipment? But these problems, if troublesome, can be solved. They 
are not arguments against the contribution that scholarship can make 
to effective teaching. 

Instructors may all agree that in a liberal arts college the quality of 
teaching is the most important consideration. They may also agree 
that one can be a first-rate teacher without doing a stick of research, 
and that research, like teaching, can become a device for keeping one- 
self busy without actually working. But why in small colleges should 
some instructors oppose the recognition of good research as a con- 
sideration second to good teaching? The real reason is not one of those 
mysteries that science cannot explain. Consider the effect of such an 
additional consideration on faculty promotions and prestige-and even 
on the ability of a college to acquire teachers of merit. We suspect that 
some instructors oppose research, and other forms of scholarship as 
well, because, when a college encourages scholarship, competition for 
positions on its staff grows sharper.-J.T. 



!hi& Precision . . . 
&q Convenience.. . 

For Counting Tritium And Carbon -14 
Automatic 
Where considerable counting is done, 

Model 3145 
R i  

the Model 314X Tri-Carb Spectrometer 
has proved invaluable in saving overall 
time and in utilizing laboratory person- 
nel to better advantage. Completely 
automatic, it handles up to 100 samples 
and permanently records all data on 
paper tape. It can be operated around 
the clock without attendance. 

Semi-Automa tic 
For laboratories that  anticipate in- 
creased counting in the foreseeable fu- 
ture, Model 314s provides efficient 
handling of present requirements, plus 
easy conversion to fully automatic oper- 
ation a t  moderate cost. This can be 
done a t  any time simply by adding the 
100-sample turntable, digital printer 
and  the  transistorized au tomat ic  
control cabinet. 

Manual 
Model 314 is for laboratories not antici- 
pating increased counting in the near 
future. Even this model, however, can 
be converted to fully automatic opera- - 
tion, if and when required. This is done 
by replacing the manual with the auto- 

-- matic sample chamber and shield and 
by adding the digital printer and tran- 
sistorized automatic control cabinet. 

All three models offer all the advan- 
tages of the Tri-Carb Liquid Scintilla- 
tion Method for counting alpha- and 
beta-emitting isotopes: sensitivity, ver- 
satility, simplicity of operation and ease 
of sample preparation. 

Model 314 ' . - 

For detailed information on the Tri-Carb Liqaid Scintillation Method 
and sbec~fications on Tri-Carb Sbectrometers reaaest latest balletin. 

omat~c Lonrroi Cabinet 

m n. 

Carb Spectro 
. - 

trol Console 
meter 

P.O. BOX 428-A LA GRANGE, ILLINOIS 
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finding an organic compound when you aren't sure what you 
make springs out of.. .film for photographing a tiny little spe 

A devil of a job 

PASIMAN ORGANIC CHEMICALS by IUNCIIONAL GROUPS 

IlmmCICLICmMrOYNIII *il ."ar"lU*.ri. **m* 

c. *,b. ,rn,Z"4 
I l l ,  IM.~,." Dlhdlill*,,& 
,119 .**,.Im~-."I,OI,t Am 

IS>° *Ir iW#. GF 
Lbbd I-B"i"i-l*",mMlm lh4". . 

,775 ,716 "-",-".+d.>.,& 

90%' "a,,- &,lo  ,I,,a+**.. 
s l l  ,.l-~,,~ll,lh*i,.r*WWU. l s z l  4 i u -  

L 

See a typical page from the new "East- 
man Organic Chemicals Classified by 
~unctioGa1 Groups." 

Putting this book together was one 
devil of a job. It should have been done 
25 years ago, but we'd kept putting it 
off and putting it off. 

The job was not done by a commit- 
tee. One man decided how it ought to 
be done and issued appropriate orders 
to his helpers. We hope he has done a 
good job. Some other chemist would 
have done it some other way. The other 
way would have seemed far more sensi- 
ble to the other chemist. That's the 
trouble with committees (although 
they do have their uses). If a committee 
had had to agree on the scheme, you 
would not now be able to obtain a 
copy of Eastrnan Organic Chenlicals 
Classified by Functional Groups by 
merely asking Distillation Products 
Industries, Eastman Organic Cherni- 
cals Department, Rochester 3, N. Y. 
(Division of Eastman Kodak Com- 
pany). 

There are some 3700 Eastman Or- 
ganic Chemicals for laboratory use. To 
look one up in our regular alphabeti- 
cal "Eastman Organic Chemicals List 
No. 41" for availability, package size, 
price, structural formula, and MP or 
BP, you must know what specific com- 
pound you want and how we interpret 

Chemical Abstracrs nomenclatural rules 
in naming it. This isn't always easy. 

Now, if you first consult " . . . by 
Functional Groups," you see gathered 
together in one handily comprehensible 
list all the compounds we offer that 
contain a given functional group. Each 
compound appears under each of the 
functional groups it contains. 

We think we have done a good thing for 
chemistry and for business. 

Big one coming 

See what Pioneer Plastics of Jackson- 
ville, Fla., has done with some of our 
first commercial output from a process 
we have invented for polymerizing our 
high-purity propylene. 

The polypropylene dawn is breaking. 
Polypropylene has a significantly lower 
density than polyethylene.* A pound 
of it therefore yields more funnels, 
beakers, weighing bottles or anything 
else-dimension for dimension. It 
melts higher. It resists stresscracking 
better. Its stiffness permits it to hold a 
vacuum under conditions where poly- 
ethylene would collapse. Its resilience 
permits it to serve as a molded spring 
to seat a check valve, where a spring 
of even expensive alloy would still 
contaminate a reagent. 

As yet we are making no excessive noise 
about Tenite Polypropylene, but inquiries 
directed to Eastmart Chemical Proditcts, 
IIIC., Plastics Division, Kingsport, Tenn. 
(Subsidiary of Eastman Kodak Company) 
will elicit adequate replies. 
*Among the uses of Trnite Polyethylene-may their 
numbers ever grow-we have just heard of  one that 
requires neither molding nor extruding. You just 
set out 1.5 kg o f  the raw pellets outdoors over a 
sheet of  polyester in a tray and let them sit there to 
entrap debris from nuclear detonations as it falls 
from the sky. Then you wash them with isopropyl 
alcohol, and, by the use of  sieves, analyze for fall- 
out. They do a better job than washed pea gravel, 
quartz sand, glass beads, or several other granular 
synthetics. Read all about it in Industrial Hygiene 
Journal 20, 267 (1959). 

want.. . a polyolefin you can 
ck in a great big sky 

"Shellburst"-ask for that by name 
People who want to perform difficult 
feats by photography are always push- 
ing us for something special in a film- 
something that is at once fast, fine- 
grained, high in contrast, high in sharp- 
ness-in a word, the paragon of all 
photographic virtue. Know what we 
recommend? Kodak Linagraph Shell- 
burst Film. 

Since (until now) we had spent less 
on advertising this film than we spend 
on lollipops for the kids at the annual 
office Christmas party, the product is 
little known outside of cinetheodolite 
and hydrogen bubble-chamber circles. 
The inquirer gets the satisfaction of 
having been tipped off on something 
special; and the antique, oddly militant 
name "Shellburst" sticks in the mind. 
Thus (and this makes strong admen 
blush) Kodak Linagraph Shellburst 
Film has turned into one of our most 
prosperous technical products. This is 
the black-and-white film for photo- 
graphing a tiny little speck in a great 
big sky. 

Now we wish to announce an up- 
ward shove in Shellburst performance. 
The spectral sensitivity peak has been 
shifted from 650mp to 680mp. This 
decision was reached at the cost of a 
vast number of man-hours, not only 
in the laboratory but out on deserts 
and hazy hillsides. In the course of 
these labors, good optical reasons 
turned up for peaking at 680mp instead 
of pushing out to the infrared. 

Along with the extension of red 
sensitivity, the new Shellburst has been 
endowed with half again as much speed 
for the same graininess, and a harden- 
ing of the emulsion to permit speedy 
hot processing, a significant improve- 
ment in acutance that is particularly 
prominent at high densities. 

With Gray Base it comes in I6mm and 
35mm. "Gray Base" refers to an 0.22 den- 
sity introduced into the support for anti- 
halation purposes. With Clear Base it 
comes as 33mm and 70mm. This is mually 
preferred for use in instruments that record 
timing data, fiducial marks, etc., through 
the back of the film. For processing recom- 
mendations and the names of dealers who 
sell it, write Eastman Kodak Company, 
Photorecording M e t h d  Division, Roch- 
ester 4, I?. Y. I 

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 wlth science 
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PHOTOPERIODISM 

AND RELATED PHENOMENA 

IN PLANTS AND ANIMALS 

AAAS Symposium Volume No. 55 

Editor: Robert B. Withrow 

Proceedings of tlie Gatlinburg Conference on Photoperiodis~n, 29 
October-:! Xovember 1957, sponsored by the Coinmittee on Photo- 
biology of the Xational Academy of Sciences-National Research 
Council and supported by the Eational Science Foundation. Preface 
by Alice P. ITlitl~row. 

57 papers by 75 authors. 6 x 9 inches, 921 pages, 256 illus., genera and species index, 

subject index, cloth, 1959. Price $14.75. AAAS members' cash orders $12.50. 

The volulne surveys the plant and aniinal facets of photoperioctis~n 
and portrays a diversity of approaches in the study of photoperiodic 
phenomena in a wide range of organisms. The various papers are 
presented from the perspectives of the photoc2iemist, biochemist, 
plant physiologist, and zoologist and are by well-recognized members 
of the various disciplines. This is a unique and stimulating contribu- 
tion toward the understanding of photoperiodic function in the 
biological kingdom, and it provides a fundamental basis for the 
analysis of various paranleters of the phenomenon. 

CONTENTS 

Photochemical Principals 

Photocontrol of Seed Germination and Vegetative Growth by Red Light 

Role of Chemical Agents in Photocontrol of Vegetative Growfh 

Photoperiodic Control of Reproduction in Plants 

Growth Factors and Flowering 

Analysis of Plant Photoperiodism 

The Relation of Light to Rhythmic Phenomena in Plants and Animals 

Photoperiodism in the Invertebrates 

Photoperiodism in the Vertebrates 

Photoperiodic Control of Reproduction and Migration in Birds 

Control of Periodic Functions in Mammals by Light 

British Agents: Bailry Bros. & Sminfcn, Ltd. 
Hyde HOUPF, W C S ~  Central Street 

i 
London W.C.1, England 

American Association for the 

Advancement ef Science 

1515 Massachusetts Ave. NW, 

Washington 5, D.C. 

Meetings 
Plant Growth Regulation 

The fourth International Conference 
on Plant Growth Regulation was held 
at the Boyce Thompson Institute for 
Plant Research, Yonkers, N.Y., 10-14 
August. The conference was sponsored 
jointly by the Institute, the New York 
Botanical Garden, and the Brooklyn 
Botanic Garden. Previous international 
conferences on growth regulators have 
been held at Wye College in 1955, at 
the University of Wisconsin in 1949, 
and in Paris in 1937 under the auspices 
of the League of Nations. The con- 
ference was attended by 126 invited 
participants from 17 countries. The pro- 
gram was coordinated with the ninth 
International Botanical Congress, held 
at Montreal, Canada, 19-29 August. 
Financial assistance was obtained from 
the Rockefeller Foundation, the Nation- 
al Science Foundation, and 15 indus- 
trial concerns interested in agricultural 
chemicals. 

The first day was devoted to natural- 
ly-occurring plant growth substances; 
the second, to the gibberellins: and 
the third and fourth to the synthetic 
auxins and other plant growth sub- 
stances. In addition to the scheduled 
papers, there was ample time for dic- 
cussion at each session. The papers pre- 
sented and the remarks made during 
the discussion periods will be published 
in book form by the Iowa State College 
Press. Copies will be sent to each par- 
ticipant and will be available to others 
at a nominal cost. 

Among the outstanding new dis- 
coveries revealed at the conference was 
the isolation of a near class of auxins 
from Maryland Mammoth tobacco by 
D. G. Crosby and A. J. Vlitos. A to11 
of tobacco leaves and growing tips 
yielded about 10 mg of active chemi- 
cals. One was identified as l-docosan- 
01, the other is a long-chain fatty acid 
not fully characterized as yet. Bruce 
Stowe also presented data showing the 
growth-promoting action of long-chain 
aliphatic compounds. 

This was the first international growth 
conference at which the gibberellins 
were discussed. The Japanese scientists 
who did 111uch of the early work on the 
gibberellins. T. Hayashi, J. Kato, and 
Y. Sumiki, took part in the conference. 
P. W. Brian, of the Akers Research 
Laboratories in England, who was in- 
strunlental in drawing the attention of 
the Western world to the Japanese 
work on gibberellins, reported on new 
developments from his laboratory. Evi- 
dence indicating the probable wide- 
spread occurrence of gibberellin-like 
substances in plants was presented by 
C. A. West. 

New concepts on the relation be- 
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tween structure and auxin activity, with 
special reference to requirements for 
reaction with the necessary binding 
sites, were discussed in separate pap& 
by K. V. Thimann and J. van Over- 
beek. 

A feature af the conference was a 
memorial d i i e r  in honor of the late 
P. W. Zimmerman. It was in his labor- 
atory at the Boyce Thompson Institute, 
in cooperation with his associate, A. E, 
Hitchcock, that 2,4-D was first found 
to have marked effects on plant growth 
and development. Indolebutyric acid 
and 1-naphthaleneacetic acid were also 
first investigated as growth regulants 
by Zimmerman and Hitchcock. Exten- 
sive investigations by these authors were 
also carried out with derivatives of 
benzoic acid and a variety of substi- 
tuted aryloxyacetic acids, in addition 
to 2,4-D. 

Major addresses at' the conference 
were given by William J. Robbins, di- 
rector emeritus of the New York Bo- 
tanical Garden, who spoke at the me- 
morial dinner for P. W. Zimmerman 
on expanding concepts of plant growth 
regulation, and by James Bonner of 
California Institute of Technology, who 
delivered an address on the probable 
future of auxiwlogy. 

The day after the scientific sessions 
of the conference ended, the partici- 
pants were taken on a chartered boat 
around Manhattan Island, where they 
had an opportunity to meet members 
of the botany departments of Columbia 
and Rutgers universities and staff mem- 
bers of the three sponsoring institutions 
who were not directly interested in 
' plant growth substances and, therefore, 

were not participants in the scientific 
sessions. 
. George L. McNew, managing di- 

rector of the Boyce Thompson Insti- 
tute, was chairman of the organizing 
committee for the conference, and 
A. J. Vlitos, who originally suggested 
that sllch a conference. be held, served 
as secretary. Vlitos, formerly at the In- 
stitute, is now with Caroni Ltd., in 
Trinidad. 

LAWRENCE P. MILLER 
Boyce Thompson Institute for Plont 
Research, Znc., Yonkers, New York 

Forthcoming Events 
February 

1 4 .  American Sac. of Heating, Refrig- 
etating and Air Conditioning Engineers, 
semi-annual, Dallas, Tex. (Miss 1. I. 
%ah, ASHRACE, 234 P i  Ave., New 
York 1.) 

1-4. Instrument-Automation . Conf., 
.Houston, Tex. (Director, Technical and 
Educational Services, Instrument Sac. of 
America, 313 Sixth Ave., Pittsburgh 22, 
Pa.) 

1-5. American Inst. of Electrical Engi- 
' 8 JANUARY 1960 
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T I O N A L  A P P L I A N C E -  

UNIVECT GRAVITY 
CONVECTION OVEN* 
An ideal educational o r  industrial oven 
for use in drying, sterilizing, moisture 
determination, wherever exacting pro; 
cesses demand the ultimate in refined 
temperature control. 

Two shelves with heat transfer diffuser 
plate at  floor. Variable damper allows 
air to be eshausted through a diffuser 
plate a t  top of oven. Cabinet has ad- 
justable feet for leveling. Stainless steel 
~nter ior  and nickel-plated shelves resist 
high temperature and corrosive vapors. 

Temperatures from 30 to 260°C. with- 
in eS.O°C. Controls include main 
switch, booster switch, hydraulic ther- 
mostat and pilot light. Complete with 
thermometer, range 3S0 to 300°C. 
Three inch fiberglass insulation. Inter- 
nal pressure safety lock. Exterior is 
grey hammertone. Extras available: au 
tomatic timer, dial thermometer, glass 
window. 

Write for  hrillerir~ or cnrnlog of cotn- 
plete N .  A .  line. 

T I O N A L  i 

announces the purchase of 

L A N G M A R  C O R P O R A T I O N  
manufacturer of' the 

LANGDON Vacuum Pump 
For several years, the LANGDON has 
attracted widespread laboratory use by 
research chemists because of its unique 
simplicity of design and ease of oper- 
ation. The GANGDON is completely 
noiseless . . . operates a t  1126 r.p.m. . . . requires minimum maintenance 
and no stock of spare parts . . . uses 
only 60 cc of ordlnary SAE 30 motor 
oil which can be changed while the * 35 I ./mn. (free"&) pump is on stream. 

* 5 0 m i c r o ~ u b i m a m v ~ u m  F i n d o u t f o r y o u r s e l f w h y t h e  * Changa oil wibik mmninq LANGDON Pump is proving by its * Can be dim.r- performance under a wide variety of 
and massomblod in 30 ' operating conditions that i t  has un- * ?ositivdy nobdoss equalled superiority in the normal * kl ymr guaranw operating range of .6 mm. and above. 

Write for descriptive brochure, user 
list and operating instructions. 

PRODUCTS CORPORATION 

HEVI-DUTV ELECTRIC COMCIWV. MILWAUKRE 1. WISCOWSI* 
IWwbW F- I Oru Elodrk & twl bb. F-n Dry T* T m W y ~ u n  Cemstul CIrut R a m *  
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neers, winter general, New York,  N.Y. 
(N .  S. Hibshman, AIEE, 33 W .  39 St., 
New York 18.) 

1-5. Clinical Cong. o f  Abdominal Sur- 
geons, Miami Beach, Fla. (CCAS,  633 
Main St., Melrose 76, Mass.) 

2-4. Haemopoiesis-Cell Production 
and Its Regulation, Ciba Foundation 
symp. (by invitation only), London, Eng- 
land. (G.  E. W .  Wolstenholme, Ciba 
Foundation, 41 Portland Pl., London, 
W.  1 ,  England.) 

2-4. Society o f  the Plastics Industry 
(Reinforced Plastics Div.), Chicago, Ill. 
( W .  C.  Bird, SPI, 250 Park Ave., New 
York 17.) 

3-5. Military Electronics. IRE winter 

conv., Los Angeles, Calif. (G.  B. Knoob, 
hlotorola, Inc., Military Electronics Div., 
1741 Ivar Ave., Hollywood 28, Calif.) 

3-6. American College o f  Radiology, 
New Orleans, La. (W. C .  Stronach, 20 
N.  Wacker Dr., Chicago 6 . )  

3-6. Parathyroid Research, symp.. 
Houston, Tex. ( R .  V .  Talmage, Dept, o f  
Biology, Rice Inst., Houston.) 

4-6. American Soc. for Metals, San 
Francisco, Calif. (R .  Huggins, ASM, Stan- 
ford Univ., Stanford, Calif.) 

4-6. Congress on Administration, 3rd 
annual, Chicago, Ill. (R .  E. Brown, Amer- 
ican College o f  Hospital Administrators, 
840 N.  Lake Shore Drive, Chicago 1 1 . )  

5 .  Parenteral Drug Assoc., New York ,  

N.Y.  (H.  E. Boyden, PDA, 4865 Stenton 
Ave., Philadelphia 44, Pa.) 

7-9. Congress on Medical Education 
and Licensure, Chicago, Ill. (CMEH, 
A M A ,  535 N.  Dearborn St., Chicago 10.) 

7-10. Radioactive Isotopes in Clinical 
Medicine and Research, 4th intern. symp.. 
Bad Gastein, Austria. (R .  Hofer, 2nd 
Medical Univ. Clinic, 13 Garnisongasse, 
Vienna l X ,  Austria.) 

10-11. Gas Cooled Reactor, symp., 
Philadelphia, Pa. (F. L. Jackson, Franklin 
Inst., Philadelphia, Pa.) 

10-12. American Acad. o f  Occupational 
Medicine, Williamsburg, V a .  (L .  B. Shone. 
Bureau o f  Medicine and Surgery, Navy 
Dept., Washington 25.) 

- 10-12. Solid States Circuit Conf.,  Phil- 

I 

Harshaw Scientific Offers 

Laboratories National Service 

on a Local Basis 

\\ GLASSWARE 
APPARA TUS l BUFl 

\ 

n m 3 1  INW>-WII-~ 
FURNITURE P I T T S B U ~ G A ~  
CHEMICALS CINCINNATI PHICADELPXA-9 * 

I ! 

BRANCHES * Our Branch Warehouses and Sales Offices are strategically 
CLEVELAND 6, OHlO 
1945 East 97th Street located t o  serve you. Select the one nearest you and 
Tel. VUlcan 3-2424 contact them today. Our combined stock, which is 
CINCINNATI 13, OHlO 
6265 Wiehe Rd. probably the largest in  the country, is at your disposal 
Tel. R E ~ W O O ~  1-9100 regardless of where it  is located. Tell us what you need. 
DETROIT 28, MICHIGAN We'll get i t  t o  you, when you need it. 
9240 Hubbell Avenue 
Tel. VErmont 6-6300 

HOUSTON 11. TEXAS 
Harskaw Scientific, Division of The  Harskaw Chemical 

6622 Supply Row Company i s  unique among laboratory supply houses. We know 
Tel. WAlnut 3-1627 what laboratories require since our company employs several 

LOS ANGELES 22, CALIFORNIA 
hundred chemists, scientists, engine~rs and technicians i n  its 

3237 So. Garfield Ave. 
many research, development and control laboratories and we 

Tel. RAymond 3-3161 i stock accordingly. ..Glassware - ilpparatlis - Eqxipment - 
Furniture - Chemicals 

OAKLAND 1. CALIFORNIA 
5321 E. 8th street 
Tel. KEllogg 3-91 69 

PHILADELPHIA 48, PA. 
HARSHAW SCIENTIFIC 

Jackson & Swanson Str. 
Divisimn at tha H a r s h a w  C h e m i c a l  C o m p a n y  

Tel. Howard  2-4700 Cleveland 6, Ohio 

SALES O F F I C E S  
AMARILLO, TEXAS, 3409 S. Jackson Street, Tel. DRake 4-9948 ATLANTA 5, GEORGIA, 3130 Maple Drive, N.E., Tel. 
CEdor 7-1626 s BATON ROUGE 6, LOUISIANA, 3160 Florida Street, Doherty Building, Room 103, Tel. Dlckens 3-1933 
BUFFALO 2, NEW YORK, 260  Delaware Avenue, Tel. GArfield 9200 s HASTINGS-ON-HUDSON 6 NEW YORK, 

Tel. Lorraine 2-6250 PITTSBURGH 22, PENNSYLVANIA, 505 Beasemer Building, Tel. ATlantic 1-6668 
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adelphia, Pa. (T.  R. Finch, Bell Telephone 
Laboratories, Murray Hill, N.J.) 

10-13. National Assoc. for Research in 
Science Teaching. 33rd annual, Chicago, 
Ill. (C. M. Pruitt, Univ. o f  Tampa, Tam- 
pa, Fla.) 

10-13. National Soc. o f  College Teach- 
ers o f  Education, Chicago, Ill. (E.  J. 
Clark, Indiana State Teachers College. 
Terre Haute.) 

11. Protein and Amino Acid Require- 
ments o f  Swine, Chicago, Ill. ( J .  T .  Sime. 
Assoc. o f  Vitamin Chemists, Evaporated 
Milk Assoc., 228 N .  La Salle St., Chicago 
1 .I 

11-13. Society o f  Univ. Surgeons, Min- 
neapolis, Minn. (B. Eiseman, 4200 E. 
Ninth Ave.. Denver 20, Colo.) 

14-18. American Inst. o f  Mining, Met- 
allurgical and Petroleum Engineers, an- 
nual, New York,  N .Y .  (E.  0 .  Kirkendall, 
AIME, 29 W .  39th St., New York 18.) 

16. Astronomical Soc. o f  the Pacific an- 
nual, San Francisco, Calif. (S. Einarsson, 
Leuschner Observatory, Univ. o f  Califor- 
nia, Berkeley 4.) 

18-19. Chemical Inst. o f  Canada (Pro- 
tective Coatings Div.), Toronto, Ont., and 
Montreal, Que., Canada. (Scientific Liai- 
son Office, National Research Council, 
Sussex Drive, Ottawa, Canada.) 

18-20. National Soc. o f  Professional 
Engineers, winter, Wichita, Kan. (P. H. 
Robbins, NSPE, 309 Bancroft Bldg.. 
Univ. o f  Nebraska, Lincoln.) 

21-24. American Inst. o f  Chemical En- 
gineers. Atlanta. Ga. (F. J .  V a n  Antwerp- 
en, AICE, 25 W .  45 St., New York 36.) 

22-25. Technical Assoc. o f  the Pulp 
and Paper Industry. annual, New York .  
N.Y.  ( J .  Winchester, TAPPI, 155 E. 44 
St., New York 17.) 

22-4. Scientific Management, 12th in- 
tern. cong., Sydney and Melbourne, Aus- 
tralia. (C. M .  Gray, Federal Council o f  
the Australian Inst. o f  Management. 
Western House, 83 William St., Mel- 
bourne, C. 1 ,  Victoria, Australia.) 

24-26. Biophysical Soc., 4th annual. 
Philadelphia, Pa. (0. H. Schmitt, Bio- 
physical Soc., Chairman, Program Com- 
mittee, Univ. o f  Minnesota, Minneapolis.) 

25-27. American Orthopsychiatric 
Assoc., Chicago, Ill. (Miss M .  F. Langer, 
1790 Broadway, New York 19.) 

25-27. Cell Physiology o f  Neoplasia 
(14th annual symp. on fundamental can- 
cer research), Houston, Tex. (Editorial O f -  
fice, Univ. o f  Texas M. D. Anderson Hos- 
pital, Texas Medical Center, Houston 25.) 

26. Highway Geology, 1 l th  annual 
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I . . another Bellco innovation 
MICROSCOPIC 

f SLIDE LABELIN( 

Write for detailed informotion and the 
name of your nearest TIME distributor. 

PROFESSIONAL TAPE CO.. INC. - - / * ' "  "-( 0 .Id 355 Burlingfon Ave. Riverside, Ill. 

MORTON 
STAINLESS STEEL 
CULTURE TUBE CLOSURI ........... 
and DeLONG 
CULTURE FLASK* 
This convenient combination 
provides greater ease and 
safety in handling. Prevents 
contamination from the air  or  
reduces evaporation to  ap- 
proximately 1/2 that  of conver 
tional Erlenmeyer flasks and 
cotton plugs, Immediate ship- 
ment on 7 sizes [ml.): 25. 50, 
125, 250, 300, 500, 1000. 

Write o r  w i r e  f o r  full speczpcaczons and prices. 

BELL CO CLASS lNC VINELAND 
NEW JERSEY 

porrcres. 

PEND ON 

Here Is How GEICO Can Offer You Such Big Savings 
GEICO'S. "direct-to- the-pol icyholder"  sa les  s y s t e m  succrss-  
fu l lv  e l ~ m ~ n a t e s  t h e  m a j o r  expenses  of t h e  c u s t o m a r v  m e t h o d  
of selling insurance.  GRICO insu res  on ly  d r ivc r s  i n  "prcferrrd 
risk" occupa t iona l  oups- that  is, careful  d r ive r s  w h o  a r e  
en t i t l ed  t o  p r e f r r r e r r a t r s .  

.......... 
MustBeOver 

Age 21 and 
Standard Family Policy. You Ket t he  Guaranteed Savings. You save a full Under 65 
Sranrlard I'arnily Auto Policy, t he  30' ; on Collision coverage-as much 111 : r?:rmp by nearly lead- as 30, ; on Comprehensive . Name 
ing insurance cumpanies. and 25' ;  on Linbililv coverage. Residence Address ..._ --- : 

Average country-wide savings for a11 . 
Personal 24-Hour Claim Senice. Your auto  insurance coveraga i~ 25' ; .. City ............................................. ZoneeeeeeeeeeeeCo~nty t a t  * 
GICICO claim representatives stand (;EICO rates are  on file with state : A ~ ~ . -  ........ IJ single p,larried p,lale IJ ~~~~l~ : 
rently to help you clay and night-24 insurance r e~u la to ry  author i i ie  and 
hours a day. Settlements are prompt are guaranteed by GEICO to repre- . OCCu~ati0n ... ... . 
nnrl fair wtthout red tape. sent above savings from Bureau . Location of .. Ihtea. from residence address) 
819 Claim Representatives. Coasl-lo- 

. 
Coast, to serve you wherever you In  Insta"ments if you wish. Is car princip used on a farm or ranch? 

l ENT 
tANCE C 

drive in the  U. S., its possessions, Over 550,000 Policyholders-97q re- moael (utx., etc.) 
and Canarla. new their expiring policies every . 

year. 

ar (if different 

tally kept and I 
. . . . .  - . 

arrted or Sing 

Cyl. 

of Use 

. 
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Ma. Yr. IJ Used : 
Body Style 

............ ........ ~)olicv can comply with all Financial the State Board of Innurance must 
licsl>onsihility I.aa-s and t h e  com- hr chnrped, di1,idends up to 30% are z Yes - N o  

I 
SOtisfles All Your GEICO *In Texas rates prescribed by I .  (a) Days per week car driven to work? One way distance is miles. : (b) Is car used I n  any_occupation or business' (Excluding to and from work) : 
~~o l*c~rv  in~urance requirements in b ~ i ? q  paid on currently' expiring a . 
lUrw York nnri North Carc '. . 2. Additional male drivers under age 25 in household at present time: • 

- 

Purchase Date New . 


