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doubles resolution of traces without sacrificing frequency response! And... 

you get instantaneous rectilinear ink records of unparalleled accuracy and clarity. Forced fluid writing 

presents traces, at frequencies to 35 cps full scale, on low cost chart paper. Dual channels each have 50 

divisions in an 80 mm width, with trace width constant at one-tenth of a chart division. So now, you can 

easily detect minute signal variations and take full advantage of a 12% system accuracy. Matched solid- 

state amplifiers provide a sensitivity of 0.5 millivolts/div. Operating controls include attenuator, pen- 

position, variable gain and 12 push-button chart 

speeds. No other recorder can match the total . . . rus . INSTRtUM ENTS 
capability of the Mark 280. Write for details. DIVISION OF CLEVITE 37TH AND PERKINS, CLEVELAND 14, OHIO 
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The Fermentor with the Removable Vessel 
For laboratory, pilot-plant and small-scale production of microbial cells 

The Fermacell is a general purpose 
fermentor used for basic laboratory 
research as well as pilot-plant and 
small-scale production of microbial 
cells. It is available in two sizes for 
working volumes up to 40 or 100 
liters and is designed for batch pro- 
duction and continuous culture. 

Rigid Control. This culturing appa- 
ratus is a completely steam-steriliz- 
able system, fully integrated for rigid 
control of agitation, aeration, tem- 
perature, pressure, foam and pH. It 

is used for growing aerobic and an- 
aerobic bacteria, streptomycetes, 
molds and yeasts, as well as mam- 
malian and plant tissue cultures. 

Easy to Handle and Easy to Use. 

The Fermacell's fermentor vessel 
can be removed quickly by one per- 
son in less than three minutes for 
cleaning as well as emptying and 
refilling. This design permits com- 
plete access to process lines, ports, 
and electrodes mounted in the sta- 
tionary fermentor head plate. 

Send for 12-page Illustrated Catalog No. FMS/1244 

c 1130 Somerset Street, New Brunswick, N. J. 
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FERMACELL FEATURES 
Removable Fermentor Vessel is easy to han- 
dle, easy to clean; provides complete access 
to the fermentor interior. 
Replaceable Shaft Seal Assembly is designed 
for repeated steam sterilization and a long 
life of positive sealing without danger of 
contamination. Seals are contained in a re- 
movable cartridge to facilitate inspection and 
replacement. 
Rigid Temperature Control is maintained within 
+0.5?C from 5?C above water supply tem- 
perature to 60?C. 
Integral Recirculating Water Conditioning Sys- 

* tem circulates cold or heated water to fer- 
, mentor jacket on control demand. 

Extremely Versatile for a wide range of mi- 
crobial studies. Components are designed for 
simple removal and cleaning as well as flexi- 

* bility of operation. Choice of interchangeable 
spargers and impellers in four different models. 

? Broad Range of Accessories include Automatic 
* pH Control, Photosynthetic and Ultraviolet 

Illuminators, Air Incineration System, Air Hu- 
midifier, Air Compressor and other equipment. 
Easy to Operate-all controls are conveniently 
mounted on the front of the apparatus. 
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to gibberellic acid, large, knob-like 

RLINDA M GION LILIAN HElBARBARA SHElERantheridia form. Long, slender rhizoids and the sculptured spore coat are vis- 
ible (about X 547). See page 373. 



We first asked ourselves,' "Do they have the proper background?" 

(The question came up just before the Sharp Radioactivity 
Counting Systems joined the Beckman family. The answer.. yes, the 

lowest background available and fully reproducible too.) 
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LOWBETA? II is a definite breakthrough in moderately priced 
planchet counting systems. 

Its background is the lowest at any price. And it's the first 
to guarantee that 95% of all given background measure- 
ments in a 24 hour period will be within + 2 standard devia- 
tions of the average background counting rate. This assures 
you precise, error-free sample counting. Sensitivity over the 
entire planchet area is uniform. New overlapping detectors 
see to that. 
A new 100 sample automatic changer allows you to select 
individual samples as well as any sample grouping. You may 
also start the cycle with any sample and end up with any other. 

You may select from 12 different LOWBETA II systems de- 
pending upon your requirements. Visual and printed read- 
outs. Either geiger or proportional gas operation. Manual 
or automatic versions. And with three different detector 
sizes (including the new 5" size). 

International Subsidiaries: Geneva, Switzerland; 
Munich, Germany; Glenrothes, Scotland; Paris, 
France; Tokyo, Japan; Capetown, South Africa. 

WIDEBETA is the most advanced planchet counting system 
in the world. 
It combines the lowest background and full reproducibility 
with the widest counting range of any system. WIDEBETA 

performs equally well at a few counts per hour or over one 
million counts per minute. And with a loss of less than 1% 
at one million. Live timing is behind this. 
WIDEBETA offers full automation. Automatic sample changer 
handles up to 100 samples. Automatic pulse height sorting 
and blanking allows simultaneous alpha-beta counting as 
well as energy separation of mixed beta emitters. Automatic 
background subtraction provides net count information 
directly. Digitally presettable timing decades permit auto- 
matic normalization of data to percentage of a standard. 
A wide choice of detectors and optional features makes 
WIDEBETA the most versatile as well. For more information 
about these two systems, call your Beckman Sales Engineer 
or write for Data File LWB-38-164. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION 
FULLERTON, CALIFORNIA 

1. 



The HR-... Highest Speeds 

Highest G's 

and now C FLOW! 

If you demand extraordinary performance and 
versatility plus continuous flow capabilities in a high 
speed centrifuge, you can significantly increase your 
lab's output and capacity by adding an IEC HR-1. 

With the exclusive new Helixtractor continuous flow 
unit, the HR-1 separates micro-deposits from large 
volumes with efficiency gains up to 300/400%. Fur- 
ther, the Helixtractor is completely aerosol free; can 
be removed and autoclaved as a unit, so it is ideal 
for centrifuging infectious materials. 

HR-1 delivers 18,500 rpm. Forces to 41,320 x G. 
Holds any temperature between -20?C to +10?C 
within 1?C. It offers 5 high-G angle heads and 70 
accessories including a Maxiforce Ring that permits 
spinning 250 ml plastic bottles to 26,300 x G. 

If you presently own an HR-1, the Helixtractor is 
available to you right now. Demand a demonstration. 

If you are considering a high speed centrifuge the 
HR-1 is easily the most reliable, versatile, high per- 
formance instrument in the standard price range. 

WRITE FOR BULLETIN 0. 

Helical separation takes place in a transparent plastic 
coil. Material is introduced into the spinning helix through a 
central stationary hub. Solids collect along the tubing wall as 
a paste. Different phases are easily identified and isolated 
simply by cutting the tubing. 

Material passing through the tubing is subjected to the 
same G force for the same time. The liquid film is only a 
fraction of an inch thick so solids separate three to four 
times faster than conventional centrifugation because they 
travel a shorter distance to the tube wall. 

INTERNATIONAL EQUIPMENT CO. 
300 SECOND AVENUE * NEEDHAM HEIGHTS 94, MASS. 
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Back-reflection divergent X-ray beam photograph from Rigaku Microflex unit of A 

KEY TO TOUGHER SPACE-AGE MATERIALS 

The New-and Unique- Rigaku 
Microflex Micrefocus X-ray Unit 
To help science in its quest for new mate- 
rials with unprecedented capabilities, 
Perkin-Elmer makes available a unique in- 
strument for study of crystalline structures. 
One application of the Rigaku Microflex 
Microfocus X-ray unit is the divergent 
beam method of obtaining patterns repre- 
senting interatomic spacings, lattice para- 
meters and local lattice misalignment. 
These can be converted into a topogra- 
phical mapping of lattice misorientation 
in the crystal. 

The divergent beam technique is described 
in "Investigation of Crystalline Imperfec- 
tions and Properties of Materials' by Pro- 
fessor S. Weissmann of Rutgers University. 
The article appeared in the June 1963 
issue of AMERICAN SCIENTIST. 

X-Ray Back-Reflection Divergent Beam Method 

"... An electron beam originating from an 
electron gun is focused by means of elec- 
tromagnetic lenses onto the tip of a long, 
horizontal capillary tube, where a thin 
metal foil is placed as an X-ray target. 
When the tube is operated at a suitable 
voltage, an X-ray beam with characteristic 
radiation emerges from the tip of the X-ray 
tube, exhibiting a divergence of nearly 
180? 

"When this beam impinges on the test 
crystal, which is placed at a distance of 
1-3 mm from the tip of the capillary tube, 
diffraction patterns of the characteristic 
spectrum in transmission as well as in the 
back-reflection region are obtained. Of 

particular interest are the back-reflection 
patterns, which can be obtained with much 
greater ease than the transmission pat- 
terns. 
"Each ellipse corresponds to a definite set 
of atomic planes ... The patterns are re- 
corded on the same film at different 
specimen-to-film distances and the diffrac- 
tion angle of the atomic set of planes is 
directly determined from the precisely 
known distance between consecutive film 
positions. 
"Modifications of the interatomic spacings 
resulting from physical or chemical proc- 
esses can be well-studied by the divergent 
beam method..." 
You are invited to write for further infor- 
mation about the divergent beam method 
and the Rigaku unit, to Perkin-Elmer Cor- 
poration, Distributor Products Department, 
910 Main Avenue, Norwalk, Connecticut. 

PERKIN-ELMER 
ERB & GRAY DIVISION 

Cu crystal. Solution heat-treated at 54U0L. and water-quenched. 



VANGUARD 
the leader in compact, precision instrumentation for research 

OFFERS NEW UV ANALYZER 

FEATURES EASE OF OPERATION . . . REQUIRES LESS 
LABORATORY SPACE . . . CONTINUOUSLY VARIABLE 
FROM 200 mu TO OVER 400 mu 

Now Vanguard introduces another innovation in instrumen- 
tation, offering the new model 1056-A, the most compact, 
space-saving, easy-to-operate UV Analyzer available today 
with variable wave length control. Monochrometer-coupled 
broad emission UV light source allows selection of any wave 
length from 200 to over 400 millimicrons with a turn of a 
dial. Dual-beam operation utilizing sample and reference ;i 
cuvettes provides continuous base line compensation for 
gradient elutions and for other applications where the opti- 
cal density of the eluent may change. The 1056-A operates 
with minimum supervision and is compatible with all fraction 
collectors. Automatic chart recorder marking system speeds 
location and identification of test tubes containing UV ab- _ _ _ i 
sorbing materials. Completely transistorized, for long, main- __ @, 
tenance-free operation. Write for complete information. 

NEW MODEL 1056-A 
2166 cu. in. SMALLER 

TM 
;:~i!i';!??; 

i 
. ........ 

VA.NGI-JA:RD 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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lew NAPCO 1000 Series! "What's so new about it?" 

,re's what's new 

More work space in less lab space. 
Sensible, easy to use controls. 
Convenient door handles and 
card holder. 
Self opening and closing 
latchless doors. 
Clean, uncluttered interiors. 
Adjustable glides for leveling. 

~freshing design features and 
ipressive performance show you that 
e NAPCO 1000 series is not just 
iother line of laboratory apparatus. It's 
,signed with a number of 

advantages that are well worth 
remembering. You might call them 
common sense . . . we call them the 
reason why the NAPCO 1000 series 
is truly new. Here's a solution to so 
many of the problems you have 
possibly had with other lab equipment, 
and yet the price is modest 
($90.00 to $485.00). We think you're 
going to find it hard to forget 
NAPCO 1000. 

Why not tear this ad out and save it? Or 
better yet, we'll be glad to supply 
you with the name of our nearest 
representative or send you a copy 
of our brochure 6319. 

NATIONAL APPLIANCE CO. 
Western Office 
P.O. Box 6408 
Portland, Oregon 97223 
Phone: Area Code 503, 
ME 9-3161 
Eastern Office 
P.O. Box 3102 
Stamford, Conn. 06905 
Phone: Area Code 203 
324-0272 

1000 SERIES 



40 MC&B Spectroquality Solvents 
Are Now Certified For Use In Fluorometry 
New manufacturing techniques and stringent quality standards enable MC&B to certify all 
Spectroquality? solvents for use in fluorometry.* Certification guarantees that they contain 
no more than 0.5 parts per billion of fluorescent impurities (as quinine base). Residue is 
less than 0.0005%, moisture content less than 0.05%. Typically, all run below these 
certified limits-far below. 
Each Spectroquality solvent must continue to pass rigid inspection to assure transparency 
ih the UV, visible, NIR and IR ranges. It is then bottled under an inert atmosphere, its 
purity protected by MC&B's exclusive crown and cap closure. All 40 are available from 
your MC&B distributor. 
All of these solvents, except 1,1,2-Trichlorotrifluoroethane are listed in your MC&B catalog. 
This newest addition is a versatile solvent, transparent in the'UV down to 231 millimicrons, 
and throughout the NIR region. Ask your distributor for prices. 
Fluorometric certification is provided by MC&B to meet the need for a broad line of solvents 
of quality suitable for use in fluorometric studies. Because this technique is at least 2000 times 
more sensitive than its colorometric-counterpart, fluorometry is becoming increasingly 
attractive to scientists in fields as diverse as metallurgy and agricultural chemistry. 
If there is some other fluorometric solvent that you would like to have available, let us 
know. We're constantly seeking new ones, and we might as well work on the one you need. 
Write for MC&B Catalog. 
*To get fluorometric-certified grades of toluene and benzene, please specify "S" numbers shown at right. 

SG2953 Acetone 
SG2726 Acetonitrile 

S2738 Benzene 
SG2304 Bromoform 
SG2271 Butyl Acetate 
SG2272 Butyl Alcohol 
SG2858 iso-Butyl Alcohol 
SG5030 Butyl Ether 
SG9216 Carbon Disulfide 
SG2601 Carbon Tetrachloride 
SG8266 1-Chloro-2,2-dimethylpropane 
SG5023 Chloroform 
SG2825 Cyclohexane 
SG7602 Cyclopentane 
SG5636 1,2-Dichloroethane 
SG5509 Dichloromethane 
SG5974 N, N-Dimethylformamide 
SG2347 p-Dioxane 
SG5086 Ether 
SG5212 Ethyl Acetate 
SG2946 Ethyl Formate 
SG2952 Ethyl Propionate 
SG5089 Glycerol 
SG5234 Heptane 
SG5093 Hexane 
SG2859 Methanol 
SG5696 2-Methylbutane 
SG2826 Methylcyclohexane 
SG5264 Methyl Formate 
SG1240 Nitromethane 
SG2466 Pentane 
SG2233 iso-Pentyl Alcohol 
SG2857 iso-Propyl Alcohol 
SG5029 Pyridine 
SG5717 Tetrachloroethylene 
SG5962 Tetrahydrofuran 

S5037 Toluene 
SG9500 1,1,2-Trichlorotrifluoroethane 
SG5916 2,2,4-Trimethylpentane 
SG5820 m-Xylene 

Division of Matheson Co. Inc., Norwood (Cincinnati) Ohio, E. Rutherford, N.J. 

2 S 
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NOW: DETECT 5x109A SPINS 

WITH VARIAN'S NEW 35 Gc EPR SYSTEM 
Varian announces a remarkable advance in EPR 
instrumentation. The new V-4503 EPR Spectrom- 
eter achieves sensitivity of 5 x 109 AH electron 
spins by coupling 35 Gc operation with high-quality 
microwave components and improved microwave 
circuit designs. El This highly sensitive instrument 
will be particularly helpful to you in studying size- 
limited samples such as minute single crystals and 
biological specimens. L In addition, magnetic fields 
greater than those required in X-band operation 
let you make more meaningful studies of materials 
with large internal interactions, such as the oxygen 
molecule, many of the transition elements, and triplet 
states of organic molecules. 

24 JANUARY 1964 

FEATURES 
[ Sensitivity of 5 x 109 AH elec- 
tron spins with a 1-second inte- 
gration time at room temperature. 
O Unambiguous selection of dis- 
persion or absorption mode at any 
microwave power. 
O- Accessories available for stud- 
ies at liquid nitrogen and liquid 
helium temperatures. 
[] 100 kc and liquid helium cavi- 
ties suitable for vertical-axis rota- 
tion experiments. 
ADD 35 Gc OPERATION 
In keeping with Varian's TLiving 
Instrument" policy, we have de- 
signed a conversion unit for own- 
ers of our V-4502 EPR Spectrom- 
eters which use 9- or 12-inch 
magnets. By adding this unit to 
your present instrument you will 
have a dual-frequency EPR Spec- 
trometer with all the features listed 
above-one which is especially 
suitable for detailed studies of re- 
laxation phenomena. 
For complete information, please 
contact EPR Product Group. 

OVARIAN 
ASSOCIATES INSTRUMENT GROUP 
611 HANSEN WAY, PALO ALTO 18, CAL. 

IN EUROPE: VARIAN A.G., ZUG. SWITZERLAND 
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Recent AAAS Symposium Volumes 
#75. Mechanisms of Hard Tissue Destruction. 

1963. 776 pages. 430 illustrations. 
One color plate. 
Edited by: Reidar F. Sognnaes. 
Symposium by 49 outstanding co-authors on 
destruction of mineralized structures by or- 
ganisms and by physical and chemical agents, 
ranging from rock boring to bone resorption 
and tooth decay. 

Price: $13.00. AAAS Member's Cash Price: $11.00. 

#74. Aridity and Man. 
The Challenge of the Arid Lands in the United 
States. 
1963. 604 pages. 98 illustrations. 
Edited by: Carle Hodge and Peter C. Duisberg. 
Experience of the United States with its arid 
zones as reported to the first UNESCO Confer- 
ence on Arid Lands in Latin America. 

Price: $12.00. AAAS Member's Cash Price: $10.00. 

#73. Land and Water Use. 
With special reference to the Mountain and 
Plains Regions. 
1963. 364 pages. 8 illustrations. 
Edited by: Wynne Thorne. 
Problems associated with the increasing com- 
petitive demands for use of publicly owned 
lands. Uses by livestock and timber processors 
versus recreation, wildlife, and water produc- 
tion. Adjustments in public land use in relation 
to uses of adjacent or intermingled privately 
owned lands. These and other problems are 
explored by recognized leaders in the field. 

Price: $8.00. AAAS Member's Cash Price: $7.00. 

#72. Spermatozoan Motility. 
1962. 322 pages. 113 illustrations. 
Edited by: David W. Bishop. 
For the first time the details of sperm motility 
are here presented in monograph form. A 
wealth of previously unpublished data. A 
valuable source of reference for the student 
and investigator, as well as for the practitioner 
of applied reproductive biology. 

Price: $7.50. AAAS Member's Cash Price: $6.50. 

#71. Great Lakes Basin. 
1962. 320 pages. 92 illustrations. 
Edited by: Howard J. Pincus. 
The reader will find here material on pure and 
applied science, accounts of new research and 
reviews of material published elsewhere, histori- 
cal and social studies, and pleas for action 
and planning. 

Price: $7.50. AAAS Member's Cash Price: $6.50. 

#70. Fundamentals of Keratinization. 
1962. 202 pages. 136 illustrations. 
Edited by: E. 0. Butcher and R. F. Sognnaes. 
The fields of anatomy, dentistry, dermatology, 
medicine, pathology, and zoology are repre- 
sented in this volume. 

Price: $6.50. AAAS Member's Cash Price: $5.75. 

#69. Biophysics of Physiological and Pharmacological 
Actions. 

1961. 612 pages. 212 illustrations. 
Edited by: Abraham M. Shanes. 
A bird's-eye view of a number of principles 
now considered important. Useful for teaching, 
as well as for research purposes. 

Price: $13.50. AAAS Member's Cash Price: $11.75. 

#68. Sciences in Communist China. 
1961. 884 pages. 23 illustrations. 
Edited by: Sidney H. Gould. 
". . . strongly recommended to all who are 
in search of facts and source material on the 
sciences in China."-Science, 22 September 
1961 

Price: $14.00. AAAS Member's Cash Price: $12.00. 

#67. Oceanography. 
1961. 2nd printing, 1962. 665 pages. 146 
illustrations. 
Edited by: Mary Sears. 
"I know of no other volume that so well de- 
fines oceanography, its purpose, opportunities 
and requirements."-Science, 9 June 1961 

Price: $14.75. AAAS Member's Cash Price: $12.50. 

#66. Germ Plasm Resources. 
1961. 394 pages. 59 illustrations. 
Edited by: Ralph E. Hodgson. 
"This book will be of interest to nonplant and 
animal breeders, for the rather general treat- 
ment of various topics . . . allows for rapid 
perusal."-Bulletin of the Entomological So- 
ciety of America, September 1961 

Price: $9.75. AAAS Member's Cash Price: $8.50. 

#65. Aging ... Some Social and Biological Aspects. 
1960. 436 pages. 65 illustrations. 
Edited by: Nathan W. Shock. 
"The 26 contributors include many of the most 
respected names in American gerontology, and 
the chapters cover a wealth of material."- 
Journal of Gerontology 

Price: $8.50. AAAS Member's Cash Price: $7.50. 

British Agents: Bailey Bros. & Swinfen, Ltd., Hyde House, West Central St., London, W.C.1 

Clip out this Form. Fill in and Mail Today 
?__ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , 

Circle Volumes 
You Wish To 
Order . . . 

75 74 73 

72 71 70 

American Association for the Advancement of Science 
1515 Massachusetts Avenue, NW 
Washington, D.C. 20005 
Please send the symposium volumes circled on this form, to: 

N am e ........... ................... ... ........................................ 

I . . ... 
I 

Address .............................................. .......................... I 
69 68 67 I 
66 65 City . State ............. Zip Code ............ 

Please check: I 
$*............... ( ) I am a member of AAAS, and enclose payment for the volumes indicated at member 

Payment prices. ( ) $ ......... enclosed. 
Enclosed ( ) I am not a member of AAAS. ( ) Please bill me. 

( ) Please send Membership Application Form. 
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----11 __- -1 I ?I._ __ 1 __ 1 1111 

I 

I 

I 

I 

I 

I 

I 
a I 

Y47' 



... the Latest advance in the practical serological diagnosis of TB 

The Parlett Gel Double Diffusion (P.G.D.) Test represents 
a definite step forward in the detection of tuberculosis. More 
selective than skin sensitivity tests, it is simple, inexpensive 
and capable of use as either a screening procedure or a 
diagnostic aid. 

The test utilizes the most basic of all serological 
procedures - the appearance of a visible precipitate when 
specific antigen and antibody combine. Yet careful 
development of experimental conditions and materials - 
including highly purified reagents, buffer-control of pH and 
special gels serving as reaction media - have been combined a 
to transform this common physiological phenomenon into a a 

technique having 80 to 90% efficiency in detecting a 
mycobacterial antibody in human serum. f 

For details see your Aloe Scientific representative or write 
Aloe Scientific, |[ Division of Brunswick, 1831 Olive Street, 
St. Louis 3, Missouri. 
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X-25290 Brook P.G.D. Test Kit. 
Includes reagents and materials 
for 30 P.G.D. tests (antigen, 
agars, buffer, diluent, positive 
and negative control sera, gel dif- 
fusion tubes, capillary pipettes 
and tube holders). 
Per Kit .................. $33.00 
(Individual components also available) 

KALOE2 
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Coleman pH Instrumentation 

Low-cost Metrion pH Meter is a line-operated instrument 
featuring a basic simplicity of design and operation which make 
it ideal for general-purpose laboratory use. With measurement 
accuracy to 0.05 pH, the Metrion provides a level of per- 
formance far out of proportion to its moderate cost. 
Features: 

*Stabilized against line voltage fluctuations over 95-125 
volt range. 

* Easy-to-read duplex scales cover 0-14 pH range. 
* Calibration control provides compensation for temperature 

effect. 
* Simplified operation-"push-to-read" pH control. 

Cost-only $155.50. 

Increased versatility, Metrion H pH Meter offers the 
same simplicity of design and operation as the basic Metrion. 
It also features two additional circuits for increasing versatility 
of the instrument: 

..a true temperature-compensating circuit with a control 
knob conveniently located on instrument's front panel. 

.. an output jack for use with an automatic titrator such as 
the Coleman Titrion. 

Addition of these two circuits makes the Metrion II valuable 
for an increased variety of specialized laboratory applications 
with only a small price increase. 
Cost-$1 79.00. 

Fully-versatile Companion pH Meter is a zero-restoring 
instrument ideal for a broad range of laboratory applications. 
It provides pH measurement over the 0-14 pH range with a 
routine accuracy of 0.05 pH and reproducibility within 0.02 
pH. The instrument also may be used for millivolt measure- 
ments over a 1400 my span. 
Features: 

* Zero-restoring circuit for drift-free operation. 
May be used with recorder, automatic titrator, and auto- 
matic temperature compensator accessory. 

curate measurement over 0-100t C. range. 
Cos?-$325.00. 

The Coleman Titrion, wit h either the Compani on o r Met- 
rion II, provides an instrument package capable of automat- 
ically performing virtually any electrometric titration in the 
analytical laboratory. 

* Speed-titrations are completed automatically in 1 to 
1 ? minutes. 

* Accuracy, sensitivity-routine accuracy well within 
0.1 pH; 2 millivolt potential difference causes titrant flow. 

* Automation-electronic sensing of end-point and auto- 
matic adjustment of titrant flow. 

* Practicality-no special training of personnel required 
for maintaining high levels of accuracy. 

Cost-$670.00. 

Write for Bulletin SB-289 

COLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOIS 
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Coleman pH electrodes, buffers 

Complete electrode selection-Coleman electrodes meet 

virtually all pH measurement requirements. Standard models 

include ten glass electrodes with electrostatic shielding, eight 
reference electrodes, and eight metallic electrodes. Special- . 
purpose models include micro, probe, and combination elec- 
trodes, all shielded against effects of stray electrical fields. 

The use of interchangeable electrodes assures consistent ana- 

lytical performance. It also permits immediate substitution of 
electrodes to meet requirements of different samples. 

Electrodes for other pH meters-Coleman also offers a .......... 
complete series of electrodes for another specific make of pH 
meter in common use. Direct replacements, they permit the 

laboratory to continue receiving electrodes through normal 
channels of supply. Electrodes in this series include general 
purpose and special purpose electrodes for current models of 
this manufacture. 

Easy sample handling-Coleman screw base electrodes 
are moun ted by screwing directly into the electrode head of 
any Coleman pH meter. This convenient mounting method 
positions the electrode pair for quick and easy insertion in the 
sample container. A single flexible shielded lead from the elec- 
trode head eliminates inconvenient, bulky cables for individual 
electrodes. 

Precise, convenINCent standardizatMAYWonColeman certi- 
fied buffers are chemical compounds in powder, tablet and 
solution form. All are formulated under exacting conditions 
and are certified to provide finished solution within ?0.01 pH 
of their specified value. Tablet and powder buffers permit the 
analyst to make up only as much buffer as is needed. Buffer 
solutions are supplied ready-mixed as a convenience to labo- 
ratories using larger amounts of buffer. 

Coleman pH instrumentation, electrodes and buffers, are avail- 

able from leading laboratory supply dealers. 

Write for Bulletin SB-289 

COLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOIS 
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New unit for automatic-exposure photomicrography 

gives you pictures with computer correctness and speed 

... on any microscope 

The new Vickers Camera Computa virtually eliminates all human error in photomicrography, 
as well as producing pictures much faster than conventional methods. Note these specific advantages: 

* Laboratory personnel with no photographic training or 
experience can take pictures of technically professional 
quality. 

* Since no attention to light or exposure is required, the 
operator can concentrate entirely on the specimen - par- 
ticularly critical where moving specimens are involved. 

* With light constantly monitored on a total integrating 
basis, any fluctuations in power supply are compensated 
for, preventing under- or over-exposure. 

* Camera Computa is set instantly for any film speed, allow- 

?()Polaroid Corporation For technical information, 

ing film type to be changed at any time, with uniformly 
excellent results. 

* Camera Computa offers a Polaroid Land Camera back, 
as well as a conventional 35mm camera back. 

* Either model fits all standard microscopes, and is easily 
transferred from one microscope to another for a new 
series. 

* Needless delay is eliminated, and personnel can devote 
more time to essential duties. Camera Computa does not 
experiment with expensive film. 

send for catalog CJ350000. 
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For a small 

cost, you can 

convert your 

Desiccator 

into a vacuum ... it assures even heating which minimizes ? chance of thermal strain to glass vessels. 
drying oven . ... it provides an effective shield for personnel in 

the rare instances when glass vessels do collapse. 

This new, aluminum-housed electric heating mantle is specifi- 
cally designed for heating heavy-walled vessels in which 
vacuums must be created to permit the drying of various 
samples. 
As a result of the high pressure due to conditions of high 
vacuum, heavy-walled vessels occasionally collapse. When 
such accidents happen, the Glas-Col aluminum-housed heat- 
ing mantles provide a very effective shield to protect personnel 
from flying glass and chemicals. 

Glas-Col mantles have been used to heat desiccators for 
several years ... with complete success. 

Glas-Col Desiccator mantles are priced from $45QQ to $57?Q 

Catlog No. Desiccator Watts Price Flange Diameter (15 Volts)Pce 

M-200 160 mm 330 $45.00 
M-202 200 mm 380 57.00 
M-204 250 mm 380 57.00 

Glas-Col Apparatus Company 
Dept. SC,711 Hulman Street, Terre Haute, Indiana 
... the world's largest manufacturer of heating mantles 

LECTRIC A complete line for laboratory, 
.EATHU G MANTLES pilot plant, and chemical process 

heating applications. 
AL:J3 
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ATOMIC ENERGY OF CANADA LIMITED 

/ 

TELETHERAPY UNITS and SOURCES 

COBALT 60 IRRADIATION 
EQUIPMENT and SOURCES 
for research and production 

RADIOGRAPHY SOURCES 
for quality control 

PURE: RADIOISOTOPES 
and NEUTRON SOURCES 

CONSULTING SERVICES 

ATOMIC ENERGY OF CANADA LIMITED 
_A / Commercial Products Division * P.O. Box 93 * Ottawa * Canada 
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Out of the ordinary... 

This is the type of sterilization problem being solved 
by Castle. Practical solutions are engineered for 
customers' requirements, based on our experience 
in sterilization. Our know-how and equipment have 
provided positive sterilization for thousands of dif- 
ferent items. We have standard models or furnish 
special designs to accommodate the load-whatever 
the problem. Our systems have been engineered 
for many applications. Remember, sterilization ideas 

kNUARY 1964 

start with Castle. And, many industries are reaping 
the benefits of Castle custom-designed sterilization 
programs. If you have a sterilization problem, take 
advantage of our experience. For complete information 
on this exclusive Castle service, write to Wilmot Castle 
Company, 1737 E. Henrietta Rd., Rochester 2, N. Y. 

?C111111 Subsidiary of Ritter Co. Inc. 
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pHM27 
Mains operated. A completely 
new pH meter. 
* Direct Reading 
D Main scale 0-14 pH 
* Expanded scale 6.8 to 8.2 pH 
* CO2 tension scale 

pHiM4 
A transistorized, potentiometric 
pH meter. 
* The optimum in stability and 

accuracy 
* Discrimination to 0.001 pH 
* 1000 hour battery life 
* Meter type null indicator 

E 5021 
Ultra-Micro electrode unit. 
* Electrodes and liquid 

junction thermostatted 
* One drop sample 

requirement 
* Anaerobic pH measurement 
* Pistol grip for ease of 

handling 

VTS13 
Reservoir type Water Thermostat 
* Temperature stability 0.20C 
* Provides suction to operate 

E5021 
* Cooling coils for below 

ambient operation 
* Ample capacity for other 

instruments 

1I I',/1 1 
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Weigh them in seconds on the Torbal PL-2 

Make quick, accurate weighings of rats, chickens, 
guinea pigs and mice on the same balance. Specify the 
fast Torbal PL-2 optical projection balance. Here's why. 

(1) No knife edge construction-assures accuracy 
for years despite dust, dirt and severe environmental 
conditions; (2) speed- balance can be damped so 

that it comes to rest immediately; (3) out of level 
conditions - you don't have to rezero the PL-2 even 
when it is moved. 

In addition, the Torbal PL-2 2000 gram balance 
is easy to operate and requires minimum main- 
tenance. Various commodity holders are available. 

CONVINCE YOURSELF- ASK FOR A DEMONSTRATION OR WRITE FOR TORSION CATALOG 

THE TORSION BALANCE COMPANY Main Office and Factory: Clifton, New Jersey * Sales Offices: Chicago, Ill., San Mateo, Cal. 



State Sponsored 
Nuclear Research 

State governments are rapidly 
expanding their financial sponsor- 
ship of nuclear research and train- 
ing programs, thus moving into an 
area traditionally supported by fed- 
eral or national agencies. 

Modern experimental facilities 
create an atmosphere that attracts, 
and holds, the scientists and engi- 
neers needed to sustain academic 
excellence. Such technical leader- 
ship also provides a firm base for 
new industrial enterprise, and 
serves as a basis for productive 
collaboration between research 
groups and interested sponsoring 
agencies. 

Kentucky Pledged $100,000 
At the University of Kentucky 

a Van de Graaff 5.5-million-volt 
Model CN particle accelerator 
was purchased after the State of 
Kentucky pledged $100,000 from 
the capital building fund and the 
Kentucky Research Foundation 
made $75,000 available. The bal- 
ance of the expenditure came from 
other resources available to the 
university. 

The university ort entucKy van ae 
Graaff is housed in a special cylindrical 
structure - part of the university's 
impressive new Chemistry-Physics 
building. 

Most Widely Used 
Accelerator Type 

The 5.5-MeV Van de Graaff now 

New 5.5-million-volt Model CN par- 
ticle accelerator was purchased by the 
University of Kentucky with the help 
of state agencies. 

is the university's and the state's 
largest and most powerful physics 
research tool. It can produce 
intense monoenergetic beams of 
both electrons and positive ions, 
as well as neutrons and x-rays in 
a continuous beam or in bursts as 
short as four nanoseconds. 

At first, the accelerator will be 
used by the university to acceler- 
ate protons, deuterons, or Alpha 
particles. With pulsed beam, the 
physics department will carry out 
time-of-flight measurements to aid 
the study of neutron-induced 
reactions. 

Extensive and precise studies of 
the interrelationships of various 
nuclear reaction amplitudes will 
be conducted with the aid of the 
intense, high quality beams from 
the accelerator. Knowledge of 
these amplitudes will eventually 
permit the quantitative determi- 
nation of configurations of nuclear 
levels. 

Facility Expected To Attract 
More Research Grants 

While the Van de Graaff will be 

used mainly for investigation of 
nuclear structure physics, it will 
also be at the disposal of all the 
university's departments engaged 
in scientific studies under 
research grants or contracts from 
federal and industrial agencies. 
It will be operated by the faculty 
and graduate students on an esti- 
mated yearly budget in excess of 
$150,000 when at full capacity. 

New Product Line 
Available from ARCO 

High Voltage Engineering's ARCO 
Division, Walnut Creek, Calif., has 
introduced a new line of products 
designed for use in the high 
vacuum, microwave, and particle 
accelerator industries. 

The products, which are being 
offered as standard items, have 
been developed and tested by 
ARCO during the past ten years, 
and are a direct result of extensive 
effort associated with advanced 
high power accelerators. Included 
in this group are: 

* 1V2 inch all-metal straight- 
through or right-angle high vac- 
uum valves. 

* An oil diffusion pump system for 
high vacuums rated at 30 liters/ 
sec. The package includes a 
roughing pump, traps, valves, 
and electrical control. (Base 
vacuum rating 10-8 Torr.) 

* X-ray and neutron producing 
tungsten and uranium-clad tar- 
gets for use with 5-150 MeV high 
power electron beams 

* Pulsed 200 kV electron guns 
* 10-100 MeV electron beam 

analyzing and deflecting sys- 
tems for use with high power 
accelerators 

For further information, write 
Manager, Special Products, ARCO 
Division, High Voltage Engineering 
Corporation, Walnut Creek, Calif. 
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Scientists and Their Images 
In dealing with the public relations problems confronting scientists 

today we should pay more attention to our unities and less to partisan 
conflicts among the sociological groups we serve. For a long time 
there have existed fairly stable images of the scientists in government, 
in industry, and in academic institutions. Taking a metaphor from 
physical optics, one might say that these images have always been 
more virtual than real. But they are different, and persistent. Would 
it be fair to say that the academic scientist has had an enlarged, 
the government scientist a reduced, and the scientist in industry a 
perverted image? Among the respective groups this situation has led 
to mutual disparagement of these images rather than of their realities. 
Thus, the industrial scientist resents the assumption of superiority 
and virtue which he finds in his image of the academic scientist, and 
the latter condemns the worldly ambitions he sees in his image of the 
industrial scientist, while the two unite in looking down upon their 
image of the government scientist (unless, of course, the latter is that 
curious new creature the scientist-administrator). Meanwhile, the 
image of the scientist or engineer working in classified territory re- 
mains outside the visible spectrum. The scientist at a research center, 
however, leads a charmed, if transitory, life. He is too new for a 
clear image to have formed, but, thus far, the objectionable character- 
istics of the other images seem to be lacking. 

The real images of these three or four varieties of scientists have 
been changing rapidly and coming to resemble one another more 
closely. It is high time we realized this. For, to offset this integrating 
process, new images of science and scientists are emerging. This 
change has been fostered by the interests of the various sectoral 
groups and arises from their competing demands for funds and for 
personnel. To the public, science emerges from these images as the 
savior of the world, and scientists as its disciples. This propaganda 
should surprise no one. What more powerful justification could there 
be for securing the wherewithal from reluctant donors? Indeed, a 
plausible case for this view can be made both from the record and 
from the promise of things to come. However, the fallacy is obvious: 
for social progress, science is necessary but not sufficient; many 
minds and abilities besides those of scientists are required. Moreover, 
for the material progress which this image elicits, science has 
limitations: its progress is slow, erratic, unpredictable, and at any 
given time science is highly productive only in a limited number of 
cases. To cultivate such a virtual image is unrealistic and leads to 
extravagance and frustration. Furthermore, under this image we 
scientists will become divided-among ourselves and among the 
competing groups we serve. In addition, we shall run the grave risk 
of losing the humility and integrity which have always dignified our 
profession. 

Among the assets of science of far more profound significance in 
the long run are the thrill of discovery, the stimulus to imagination, 
the breadth of outlook, and the deepening of understanding of our 
world and our fellow men. These qualities are inherent in the real 
image of science. They carry with them the assurance of success in 
the solution of our technological problems, but as a by-product rather 
than as a single-minded aim. In this real image, science is one with 
all creative endeavor and will contribute in important and unique 
fashion to a higher appreciation of purpose, to a greater realization 
of hopes, and to the fuller preparation of coming generations for 
their dynamic future.-ALAN T. WATERMAN 
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a complete 100-channel analysis 

automatically - in a fraction of the time 

required by a scanning spectrometer 

with the 

GAMMASCOPE0 
PULSE HEIGHT ANALYZER 

$5990 
including digital printer 

The Gammascope provides extremely' 
fast and accurate analysis of whole 
body counts, thyroid uptake studies 
and virtually all other medical and 
biological applications of nuclear 
radiation. Yet the price of the Gamma- 
scope, including a digital printer, is 
comparable to that of most single- 
channel scanning spectrometers. 

After initial set-up and calibration the 
Gammascope will automatically ac- 
cumulate 100 channels of data - no 
manual or electrical scanners are 
needed. The entire analysis operation 
takes a small fraction of the time that 
would be required by a single-channel 
spectrometer. 

The build-up of a radiation energy 
spectrum in the magnetic core memory 
may be observed on the built-in cath- 
ode ray tube display. After accumula- 
tion is complete, stored data is read 
out in digital form - far more accu- 
rately than an analog plot made with a 
strip chart recorder. 

The Gammascope combines both 
single and multi-channel capabilities. 
A variable "window" (restricted energy 
range) permits selection of any area of 
the spectrum, for intensification and 
study. The primary energy peak can be 
isolated for count summation by an 
auxiliary scaler. 

All the circuits including high voltage 
supply, linear amplifier, preset live 
timer, live time meter, add/subtract 
logic and static or dynamic display are 
built into the single, highly portable 
unit. This essentially replaces an entire 
rack of equipment that would make up 
a complete single-channel scanning 
spectrometer. 

Complete operating data and applica- 
tions information are available from 
local TMC offices or from Technical 
Measurement Corporation, 441 Wash- 
ington Avenue, North Haven, Connecti- 
cut. 203 239-2501. 

TECHNICAL MEASUREMENT CORPORATION 
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Checi 
this list of 

laboratory glasswa 
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Life: Origin and Evolution Life: Origin and Evolution 

The origin and evolution of life con- 
tinues to receive considerable atten- 
tion, partly because of the synthesis of 
biologically significant molecules (ami- 
no acids, purines, and so forth) under 
conditions presumed to have been prev- 
alent on the primitive earth, and partly 
because of the possibility of determin- 
ing the presence or absence of life else- 
where in our solar system. As a sequel 
to an international meeting in Moscow, 
in 1957, on the origin of life, a meeting 
was held 27-30 October 1963 in Wa- 
kulla Springs, Florida, on the origin of 
prebiological systems. 

Two pioneer workers in this field, 
J. B. S. Haldane (Genetics and Biome- 
try Laboratory, Orissa, India) and A. I. 
Oparin (A. N. Bakh Institute of Bio- 
chemistry, Moscow, U.S.S.R.), met for 
the first time, bringing their knowledge 
and insight to the participants, who 
covered topics from small molecules 
through macromolecules to precellular 
organization. 

In the opening session, on perspec- 
tives, Haldane discussed the data needed 
for a blueprint of the first organism 
and questioned whether DNA was nec- 
essary. Could not a protein have had 
information-transfer capability? He and 
others expressed the opinion that the 
best way to gain insight into the origin 
of life was through the synthesis of a 
primitive cell and through study of 
components of modern cells. M. S. 
Blois (Stanford University) suggested 
random polymers as a matrix for chem- 
ical evolution, illustrating his com- 
ments with the fact that melanin-like 
material is produced by the action of 
ultraviolet light on solutions of tyrosine 
or phenylalanine. The folly of probabil- 
ity was discussed by P. T. Mora (Na- 
tional Institutes of Health) who felt that 
an understanding of the transition from 
chemical to life was impossible through 
modern physics and chemistry. J. D. 
Bernal (University of London) was ab- 
sent because of illness and his paper 
was read by Haldane. Bernal postu- 
lated the possibility of organic synthesis 
in the primeval dust cloud before the 
earth was formed. 

The climax of the first day's meeting 
was the evening lecture by A. I. 
Oparin. In a historical survey of the 
scientific approach to the origin of life, 
he outlined the growth of the idea 
from Darwin's work to the active ex- 
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The second day was devoted entirely 
to small molecules. J. R. Vallentyne 
(Cornell University) discussed the re- 
lationship between the geological and 
thermal stability of amino acids. As- 
partic acid, for example, is thermally 
labile but geologically stable. In the 
other amino acids, the geological and 
thermal stability are the same. The 
asymmetric hydrogenation of some 
carbonyl compounds was described (S. 
Akabori, Osaka Unive.rsity) and the 
mechanisms of the synthesis of purines 
and pyrimidines from nonliving starting 
materials were outlined (J. Oro, Uni- 
versity of Houston). 

K. Harada and S. W. Fox (Florida 
State University) noted that 14 of the 
common amino acids can be synthe- 
sized thermally by passing a mixture 
of methane, ammonia, and water 
through a heated silica tube at a tem- 
perature of 900? to 1000?C. Highly 
significant in this synthesis is the fact 
that only naturally occurring amino 
acids are formed. Electric discharges 
and ionizing radiation on simple mix- 
tures have been known to yield amino 
acids, some of which are not found 
in nature. K. Grossenbacher and C. A. 
Knight (University of California, Berke- 
ley) described the effect of electric dis- 
charges on a mixture of methane, am- 
monia, hydrogen, and water. In a typi- 
cal experiment only 0.1 percent of the 
methane was left after 26 days of 
sparking. The formation of HCN ap- 
peared to be autocatalytic. Of great 
interest was the observation that some 
spherules, ranging from 50 to 800 A 
in diameter and consisting partly of 
organic material, were produced. C. 
Sagan (Harvard University and the 
Smithsonian Institution) outlined the as- 
trophysical evidence for the role of 
ultraviolet light in the possible synthesis 
of nucleoside phosphates in primitive 
times. It seems likely that the early 
reducing atmosphere was at least slight- 
ly transparent between 2400 and 2900 
A. Ultraviolet light penetrating this 
partial window must have been ab- 
sorbed by purines and pyrimidines in 
the early oceans. The primordial or- 
ganic synthesis of nucleic acid constitu- 
ents was described by C. A. Ponnam- 
peruma (NASA Ames Research Center). 
With methane, ammonia, and water, 
and the energy sources thought to have 
been available in primitive times, the 
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purines (adenine and guanine), the sug- 
ars (ribose and deoxyribose), the nu- 
cleoside (adenosine), and the nucleo- 
tides (AMP, ADP, and ATP) can be 
snythesized step by step. A. Szutka 
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NOW FROM BRONWILLS..THE RENOWNED BRAUN 
MODEL MSK, MECHANICAL CELL HOMOGENIZER 
Offered for the first time in the U.S.A.... the outstanding Braun MSK 
cell homogenizer fully adapted for use in this country. 

The superior Braun MSK prepares cell-free extracts for enzyme 
studies . . . homogenizes yeast, bacteria, tissue cultures or minced 
organs. . pulverizes coarse particles (such as pigments or plastics) .. 
and makes cell particles (for example yeast mitochondria) ready for study. 

Biochemists, bacteriologists, cytologists or research scientists now 
have at their disposal this extremely efficient, highly effective and 
speedy tool for use with material either in the dry state or in suspension. 

With yeast, 90% disruption of 10 grams is achieved after only 30 seconds at 
4000 rpm . . . 99% after 60 seconds! 
Bacterial cells show 70% to 90% breakdown after 1 or 2 minutes! 
Intact yeast mitochondria are prepared in 20 to 30 seconds! 

The remarkably short disruption time of the Braun MSK allows the 
processing of a series of batches, if necessary, in a relatively short period. 

The Braun MSK features two-speed, elliptical shaking action. Cell 
walls are broken down by violent tumbling action of tiny glass beads. 
The sample may be cooled with CO2 and kept below 5?C. 

If the Braun MSK would be useful in your work, drop us a note and 
we'll send you all the details. 
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SAFELY! 
* TOXIC CHEMICALS 
* RADIOACTIVE MATERIALS 
* LIVE VIRUSES, BACTERIA 
* CONTAMINANTS 
* MIRACLE METALS 

Virtually any dangerous substance 
can be handled safely in one of 
the wide variety of special en- 
closures manufactured by S. Blick- 
man, Inc. These include dry boxes, 
biological safety cabinets, con- 
trolled-atmosphere boxes, fume 
hoods and many other types. Two 
are illustrated here. 
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S. BLICKMAN, INC. 
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"Let 

George 

do 

it!" 

Let him get you 
the new Beckman 

pH 

electrode 

catalog 
It's free. 

All it takes is a stamp 
with which to mail 

your request. 
It describes 121 

different pH electrodes. 
And all are available 

from stock, 
Send him for it today! 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 
FULLERTON, CALIFORNIA 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; 

MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, 

FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 

MULTI- 
DIALYZER 

For rapid mechanical dialysis of multiple 
samples, quantitative solubility measure- 
ments, molecular weight determination of 
organic compounds, diffusion and dialysis 
coefficients. Up to 26 samples (1 to 
4,000 ml.) may be dialyzed at once . .. 
each sample against its own buffer. 
Time is reduced from 2 or 3 days to less 
than 2 hours for most applications. Inex- 
pensively adapted to CONTINUOUS 
FLOW for recovery of soluble salts, 
removal or recovery of acids and 
separation of colloid material from 
dispersions. 
Send for Bulletin S2-1000 & S2-1003 

OMNI- SHAKER 

Shakes stoppered test-tubes (sealed 
by cork, rubber, glass or screw-cap), 
separatory funnels and other vessels 
under pressure . . 

also 
Rapid, efficient equilibrium dialysis, 
continuous flow dialysis and micro and 
thin-layer dialysis. 
This sturdy, all-purpose, variable-speed 
shaker is suitable for any laboratory 
table, cold-room or refrigerator. 

Send for Bulletin S2-3000 
for complete information 
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(University of Detroit) showed how 
porphin-like substances could have been 
formed by the y-irradiation of pyrroles, 
thereby demonstrating that the basic 
structures required for photosynthesis 
may have been already available in the 
primordial "soup." 

The third day's discussions centered 
on macromolecules. That study of the 
mechanism of replication may be over- 
emphasized today as far as the origin 
of life is concerned was suggested by 
F. Lipmann (Rockefeller Institute), who 
feels that it may be a mistake to con- 
centrate too much study on the nucleic 
acids and that the origin of the vita- 
mins may be an important point being 
overlooked. G. Schramm (Max-Planck 
Institut fur Virusforschung, Tubingen, 
Germany) discussed the synthesis of 
nucleosides and polynucleotides from 
metaphosphate esters. At this point 
Dobzhansky took great exception to 
the use of the term "natural selection." 
He felt that natural selection should 
be used in a Darwinian sense only and 
that "prebiotic" natural selection is a 
contradictory expression. A definition 
of terms was discussed, but without 
clear resolution. A. Schwartz (Florida 
State University) discussed thermal 
polymerization of nucleotides and ami- 
no acids in the presence of polyphos- 
phoric acid; this substance permits de- 
creasing the temperature for polymeri- 
zation to as low as 65?C. 

Oparin, who has done pioneering re- 
search on coacervate droplets and their 
usefulness as a precellular model, de- 
scribed many of the chemical reactions 
possible with coacervates. Harada next 
discussed the thermal polymerization of 
proteinoid from 18 naturally occurring 
amino acids and noted the more signifi- 
cant properties of this proteinoid, in- 
cluding the production of microspheres 
by boiling the proteinoid in water and 
allowing it to cool. 

In discussing some aspects of the 
chemistry and morphology of micro- 
spheres, R. S. Young (NASA Ames Re- 
search Center) suggested that a mem- 
brane was necessary to provide an in- 
ternal environment suitable for replica- 
tion and the origin of life, and that 
the microsphere may be a more stable 
model than the coacervate droplet. 
Some significant experiments with mi- 
crospheres, including apparent ATP- 
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Here's the most useful spectro-analytical instrument you can buy. 
Why? Faster, more critical recording of transmittance, linear absorb- 
ance, reflectance and emission throughout the UV and visible ranges. 
Use it to shrink the time of complex qualitative and quantitative 
analyses from days to minutes. Use it for jobs that just can't be done 
any other way. Or choose it simply because it can analyze a wider 
range of materials than any other single instrument anywhere near 
its low price. See why, in your own lab. 
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How to multiply lab help How to multiply lab help How to multiply lab help 

without 

hiring more people 

It's simple. Provide your staff with a variety of 
Labconco carts. Only Labconco makes 17 different 
models-one for every purpose. 

And, Labconco carts are the only line of carts 
designed specifically for use in the laboratory. 
Chemically inert materials such as fiberglass, com- 
pressed asbestos and polyvinyl make them stain 
and chemical resistant. Welded steel construction 
makes them rigid and rugged. 

The cost? Labconco carts start as low as $35. Our 
fully-illustrated brochure provides a good look at 
this complete line of laboratory carts. For free copy, 
contact your laboratory supply dealer or write Lab- 
conco, 8805 Prospect Ave., Kansas City, Missouri. 

LABORATORY CONSTRUCTION COMPANY 
388 

without 

hiring more people 

It's simple. Provide your staff with a variety of 
Labconco carts. Only Labconco makes 17 different 
models-one for every purpose. 

And, Labconco carts are the only line of carts 
designed specifically for use in the laboratory. 
Chemically inert materials such as fiberglass, com- 
pressed asbestos and polyvinyl make them stain 
and chemical resistant. Welded steel construction 
makes them rigid and rugged. 

The cost? Labconco carts start as low as $35. Our 
fully-illustrated brochure provides a good look at 
this complete line of laboratory carts. For free copy, 
contact your laboratory supply dealer or write Lab- 
conco, 8805 Prospect Ave., Kansas City, Missouri. 

LABORATORY CONSTRUCTION COMPANY 
388 

without 

hiring more people 

It's simple. Provide your staff with a variety of 
Labconco carts. Only Labconco makes 17 different 
models-one for every purpose. 

And, Labconco carts are the only line of carts 
designed specifically for use in the laboratory. 
Chemically inert materials such as fiberglass, com- 
pressed asbestos and polyvinyl make them stain 
and chemical resistant. Welded steel construction 
makes them rigid and rugged. 

The cost? Labconco carts start as low as $35. Our 
fully-illustrated brochure provides a good look at 
this complete line of laboratory carts. For free copy, 
contact your laboratory supply dealer or write Lab- 
conco, 8805 Prospect Ave., Kansas City, Missouri. 

LABORATORY CONSTRUCTION COMPANY 
388 

The need for definition of terms such 
as "Darwinian" and "natural selection" 
and "chemical" and "biological evolu- 
tion" was pointed up by H. H. Pattee 
(Stanford University) who suggested- 
that evolution according to the La- 
marck concept was possible at the mo- 
lecular level and that evolution cannot 
occur in the primitive molecule accord- 
ing to the Darwinian concept. 

T. H. Jukes (University of California, 
Berkeley) noted that understanding and 
interpreting the DNA code may make 
an important contribution to an under- 
standing of evolution. 

H. Gaffron (Florida State) was con- 
cerned with the role of light in evolu- 
tion. He suggested that the early photo- 
synthetic mechanism may have pro- 
duced free oxygen. The wavelengths of 
light used may have been quite different 
from those used today. 

The meeting was sponsored by the 
Institute for Space Biosciences of Flor- 
ida State University and the National 
Aeronautics and Space Administration. 
Facilities and arrangements for the 
meeting were provided by S. W. Fox 
and his associates of Florida State Uni- 
versity. The proceedings were opened 
with an official welcome from the 
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CAN THIS -- 
GAS CHROMATOGRAPH DO 
EVERYTHING THE "AU-8" DOES? 

Almost, but it's hard to tell 
the difference... 
In addition to analyzing the blood Gases this 
amazingly precise instrument will test for: 

* Androgens * Estrogens 

* Long and short chain fatty acids 

* Air pollutants without precolumn 
concentration and many others 

THIS ALL NEW COILED COLUMN 
GAS CHROMATOGRAPH FEATURES: 

* All* electronics solid-state on plug-in printed 
circuit boards for maximum reliability and ease 
of maintenance. 

* On column injection for minimal sample loss, 
* Inlet flash heater power proportioned control. 
* Combined column and detector oven controlled 

by voltage stabilized true electronic servo pro- 
portional temperature controller with direct read- 
ing dial and temperature indicator. 

* Solid-state high voltage power supply and elec- 
trometer 0-2000 volts; 0.1% regulation; twelve 
sensitivity ranges, lxlO-6 to xl10-11 amps; three 
Buckout ranges provided. 

* Four models: argon ionization, hydrogen flame, 
electron capture, and universal. 

* Bench model: 22" wide x 15" high x 16" deep. 

Price: Under $2000.00 
including ionization cell and conditioned column 

e With exception of Electrometer Tube. 

For more information about the 

ALL NEW CG-16 or the ALL NEW AU-8 
write or call collect: 

MEDICAL ELECTRONICS SECTION 

ELECTRONICS COMMUNICATIONS, INC. 
1830 YORK ROAD, TIMONIUM, MD. 

Area Code 301 - 252-1400 
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Micrometric 
Burets and Syringes 

Ultimate simplicity of design; ease of operation. Precisiort 
craftsmanship at a budget-saving price. 
These RGI Burets* and Syringes: fill and deliver with micro- 
metric control. Made of precision-bore glass with Teflont 
plunger and Vitont ring seal. Liquids come in contact only 
with glass and Teflon. Since other parts are made of poly- 
propylene and high density polyethylene, instruments may 
be autoclaved. Both available in two sizes: 0.2 ml. in .0002 ml. 
divisions, or 2.0 ml. in .002 ml. divisions. S-1200-A burets 
$19.50 each, S-1200 syringes $20.75 each, as illustrated. 
For more specific information and operational features on 
these and other fine RGI products, send for our new 
catalog today. 

RGI INCORPORATED FO 
BOX 732, VINELAND, NEW JERSEY 

*Patent Pending tDu Pont Trademark 
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t7c,,. Improved Model 

MAGNETIC STIRRER 

t7c,,. Improved Model 

MAGNETIC STIRRER 

* Stainless steel housing 
* More powerful stirring action 
* Wider diameter top plate-5 inches 

A new stainless steel and more powerful, 
extremely efficient model of the Magnetic 
Stirrer introduced by us in 1944. Drive 
unit totally enclosed in compact housing 
of corrosion-resistant stainless steel, 
stronger than aluminum. Speed is rheostat- 
controlled; operation is quiet and vibration- 
free. 

Wide Power Range. These new model 
stirrers produce vigorous agitation of 4 
liters of 50% glycerol solution. Positive 
control allows use also for small volumes 
or gentle mixing. 

Swing Arm Support. Exclusive feature 
of Thomas Magne-Matic? Stirrers is the 
attached swivel clamp. When mounted on 
support, stirrer can be raised or lowered 
on the rod, or swung aside for easy re- 
moval of vessels from assemblies. 

9235-B10. Magnetic Stirrer, Thomas 
Enclosed Rheostat Model, as above de- 
scribed; with rheostat in drive unit and 
speed control knob on front of housing. 
With 1 inch and 1l16-inch Teflon-coated 
stirring bars. For 115 volts, 60 cycles, 
a.c ............................ 40.40 
9235-B20. Ditto, but without stirring 
bars ........................... 36.00 

Bulletin 144 sent upon request. 

/ 

ARTHUR H. THOMAS CO. 
Scientific Apparatus 

VINE STREET AT 3RD 
PHILADELPHIA 5, PA., U. S. A. 
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Rosenberg and J. Franck, W. Arnold, 
and others), electron paramagnetic res- 
onance (E. Weaver and H. Beinert), 
sensitive analysis of oxygen or carbon 
dioxide exchanges (J. Myers, C. S. 
French, M. Hommersand, Govindjee, 
Blinks and many others), by study of 
genetic mutants (R. P. Levine, N. Bis- 
hop, and H. Gaffron), a new type of 
liquid sampling for mass spectrometer 
analysis (G. Hoch), and study of the 
biochemistry of isolated chloroplasts 
(D. Arnon, A. Trebst, and others). 
From the results of such varied experi- 
ments during the past few years, some 
major points have been established with 
certainty. 

There appear to be two photosys- 
tems. One (designated "II" by L. N. 
M. Duysens) contains part of the total 
of chlorophyll a and a high proportion 
of the accessory pigments; the other 
("I") contains most of the long wave- 
length absorbing and nonfluorescent 
chlorophyll a. System II is closely re- 
lated to the dehydrogenation of water 
and the evolution of oxygen; activation 
of system I causes electrons to move to 
the low potential (highly reducing) end 
of the chain. 

Pigment connected to system I trans- 
fers its energy to a special chlorophyll 
a (P700), behaving as a one-electron 
redox intermediate (B. Kok). The 
photo-oxidized pigment, in turn, oxi- 
dizes cytochrome f (H. Witt and B. 
Chance both showed this reaction 
occurs even at 77?K). The newly found 
copper enzyme plastocyanin (S. Katoh 
and A. Takamiya) might be part of 
the very same charge transfer com- 
plex. From these data and others, a 
well thought of but not universally ac- 
cepted scheme for electron transport 
would be similar to the one proposed 
by Hill and Bendall, with the following 
sequence: 

H120 system II 

pigment Q- cytochrome b, --- 

plastoquinone--* cytochrome f-* 

pigment 700 system I 

ferredoxin -* transhydrogenase ---- 
NADP 

The last three steps are found only in 
the reduction of nicotinamide adenine 
dinucleotide phosphate (NADP); other 
redox compounds are reduced without 
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The last three steps are found only in 
the reduction of nicotinamide adenine 
dinucleotide phosphate (NADP); other 
redox compounds are reduced without 
the need for the two sequential termi- 
nal enzymes (A. San Pietro and H. E. 
Davenport). Pigment Q (for quencher) 
is an unknown component (proposed by 
L. Duysens) which is supposed to func- 
tion in the second light act in a way 
analogous to P700 in the first, but on a 
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different potential level. The kinetics 
of pigment Q have been followed from 
the effects of different lights on the 
fluorescence of chlorophyll a (L. N. M. 
Duysens and W. Butler). H. Witt iden- 
tified pigment Q with plastoquinone but 
his assumption was not unanimously sup- 
ported-Duysens considered plastoqui- 
none to be an early but not a primary 
product of the second photoreaction. 
Biochemical evidence for plastoquinone 
participation seemed quite firm on the 
basis of extraction and re-addition ex- 
periments (R. A. Dilley, A. Trebst, and 
H. Witt), but they are not enough to 
show its exact location. Trebst indicated 
at least two sites for pigment Q partici- 
pation, based on differential extraction; 
Dilley, Crane, and Henninger reported 
a complex set of specificities for differ- 
ent electron acceptors on adding back 
varying mixtures of the seven or eight 
quinones that they isolated from chloro- 
plasts. An entirely different approach, 
the study of genetic mutants of the 
electron transport path in Chlamydo- 
monas, is beginning to yield informa- 
tion consistent with the general pattern 
of electron transport previously noted 
(R. P. Levine). 

Although cytochrome b& played a 
large role in Hill's original theoretical 
proposal and would provide a logical 
site for ATP formation, evidence for 
its participation in chloroplast electron 
transport is as yet almost nonexistent. 
W. Bonner reported that the cyto- 
chrome b, absorption spectrum essen- 
tially disappears as chlorophyll develops 
in greening leaves. Only J. Olson, using 
Euglena chloroplasts previously ex- 
tracted by aqueous buffers, could see 
a spectroscopic sign of b;, reduction; 
here its reoxidation in the dark was 
very slow. 

Most of the schemes currently con- 
sidered are based on a sequential par- 
ticipation of the intermediates between 
the two photoacts. Even this was chal- 
lenged by J. Franck and J. Rosenberg 
and by B. Kok, who considered the 
present evidence compatible with the 
possibility that both photoacts operate 
rather directly upon only one compo- 
nent or at least in one complex. A 
third possibility indicated by G. Hoch 
is that the primary products of each 
photoact have a rather similar poten- 
tial; their energies are coupled to raise 
one of the products to the required 
(oxidative) strength. 
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Significant for their absence were de- 
cisive data relating to the site of 
phosphorylation (in the middle of the 
chain or at the low potential end), the 
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PILOT 
SCINTILLATOR B 
greatest pulse height- 
shortest decay time! 
Pilot Scintillator B is the only plastic 
scintillator containing diphenylstil- 
bene ... developed and patented* by, 
and available only from Pilot Chem- 
icals, Inc. It has the greatest pulse 
height (68% that of an anthracene 
crystal), and shortest decay time (2.1 
nanoseconds) of any commercial plas- 
tic scintillator. For those using large 
scintillators, it is significant that 
PILOT B shows 25% greater light 
transmission than the best of the other 
available plastic scintillators. Avail- 
able in a wide variety of shapes and 
sizes - from sheets 0.0005" thick to 
16" x 12" cylinders. Machinable to 
virtually any design. 

SCINTILLATION GRADE FLUORS 
Extremely high purity; maximum light out- 
put, high melting point. Among the more 
popular fluors always in stock: Diphenyloxa. 
zole, Alpha-NPO, POPOP, PBD. 
Do you need a special scintillation plastic or fluor? 
Write us for help! Send for Bulletin S-622 

CHEMICALS, INC. 
36 Pleasant Street, Watertown 72, Mass. 

*U.S. PATENT #2,710.284 
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hypothetical existence of a primary 
electron acceptor for light step I with 
midpoint potential on the order of 
-0.55 volts ("X" above), and the de- 
tails of the oxygen evolution process. 

The phenomenon of enhancing one 
wavelength of light by a second, which 
led directly to the original concept of 
two separate pigment systems, was re- 
viewed by Govindjee. J. Myers pointed 
out that at this level the major re- 
maining problem is that of the mecha- 
nism of the division of incoming quanta 
between the two systems. Two alterna- 
tive models proposed by Myers ("spill- 
over" versus "separate package") were 
treated in mathematical terms by T. 
Bannister and M. Vrooman. It is in- 
teresting to note that three separate 
approaches-polarography with whole 
cells (C. S. French), measurement of 
traces of oxygen evolution from iso- 
lated chloroplasts as a result of single 
light flashes (C. P. Wittingham and P. 
Bishop), and mass spectrometry (G. 
Hoch)-show that the product of light 
reaction I is stored and is consumed 
by the consequences of photoact II. 

The improved mass spectrometric 
techniques of G. Hoch and 0. Owens 
clarified many aspects of the long- 
standing controversy on the relation 
between respiration and photosynthe- 
sis. Evidently low light intensities in- 
hibit the normal dark respiration, and 
higher light intensities induce a new 
and higher oxygen uptake. The earlier 
inhibition is accomplished by system I 
alone, and may represent a competition 
between chloroplasts and mitochondria 
for phosphate and adenosine diphos- 
phate (ADP); that is, photosynthesis 
may inhibit respiration for approxi- 
mately the same reason that respiration 
inhibits glycolysis. 

Turning to reactions of isolated 
chloroplasts and the nature and func- 
tion of purified components, K. Fry 
and A. San Pietro described evidence 
implicating iron as the electron carrier 
in chloroplast ferredoxin. D. I. Arnon 
told how the cyclic electron flow (sup- 
porting phosphorylation) can occur by 
adding large amounts of ferredoxin un- 
der anaerobic conditions, in the ab- 
sence of the second photoreaction. S. 
Katoh noted the action of plastocya- 
nine, a new copper enzyme, in the 
electron flow of chloroplasts and G. 
Forti examined the reactions of ex- 
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Forti examined the reactions of ex- 
tracted cytochrome f. Interaction of 
chloroplasts with added redox compo- 
nents was detailed very thoroughly for 
numerous soluble quinones (A. Trebst), 
for indophenol dyes (D. Keister), and 
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BONUS ! 

Model MQ-3100 
with twin 
headstocks, 
motors, quick 
change gears 

Unimat is a precision lathe/ but quite often does the job as a sensitive 
drill press. It also serves in a variety of such chores as surface grind- 
ing, milling, gear making, jig sawing, threading, buffing, index divid- 
ing, wood turning, and tool sharpening. 

About 10,000 Unimats are earning their keep in plants and labs all 
over the U.S., turning out product prototypes in miniature, models, 
small ports and a lot of electronic fancy-work. Some Unimats are sen- 
tenced to the monotony of steady produc- 
tion work, drilling or turning metal. The 
basic outfit ready to go to work either as 
a lathe or a vertical drill press, complete 
with motor and a chest full of extras is 
only $139.50. Accessories are priced the - - 

Same way - reasonable. Catalog is free. 
Or convince yourself with the 40 page il- AMERICAN EDELSTAAL, INC 
lustrated manual, "Miniature Machining Dept. B-A 350 Broadway 
Techniques," $1.00. New York 13, New York 

MAXIMAT is a mighty fine 10" lathe that beats ASA toolroom 
specs. Think about it just as a lathe and it's a good buy, priced 
between $857 and $1279 depending on which outfit you select. 
Where's the bonus? The machine has two beds instead of one. 
You have the usual ground and scraped-flat lathe bed, and 
another matching one mounted dead true vertically. Using the 
same motors, chucks, headstocks and work-holders, you gain the 
use of a complete vertical mill and boring machine. Use it for 
grinding too . . . for indexing . . . 
make gears, locate to tight tolerances 
all with one machine that fits in 20 
x 40 inch floor space. In R & D, - 

Maintenance and prototype design 
work, it's a time-and-money saving AMERICAN EDELSTAAL. INC 
tool. Write for free catalog and Tool- Dept. B-A 350 Broadway 
room Timesaver Tips. New York 13, New York 

Model PM14CANIModel PMD14BI 

1~t~ STOCKl NKEYW 

PMe1 j 781:t IO 

I~~~~~~~~~~~~~~~~~~~~SA RABI BLEEDE_R_ 
~~~~~~~~~~~~~~~~~~~~~ Model PM.D_u 4BI 

A'1S 13I cpT Is'o sPT 
P.N. CORPvAT, mill cou~iL^?- 

S eW ~ ~ ~ _ ................j......l.MI..,.i.,,..S 
........ ........... -.......... 1" 

............" ......... ..........."....... ... ** "" " 
.............. 

1 Po,:,0' in 
s 10 ...........""" ...**- | ....?1 a t totI *-r ...; n... ...irI ...... i pres are 

' Compoy, 
n .. .. ,....,,.--.. processed 

I AddresS '"...... 
" 

' ' *" " 
_ ^ J immediately 

392 

PORTER Since 1830 

MATHEWS COMPANY, INC. 
U. S. Route #1, Princeton 1, New Jersey * 609-921-2550 

SCIENCE, VOL. 143 

_ ___ _ _ 

t".SCSC:' 
r 



for compounds of natural origin (C. 
Black and H. Habermann). 

In considering the mechanism of the 
phosphorylation steps, A. Jagendorf 
and G. Hind reported rather large 
amounts of a temporary, light-induced, 
nonphosphorylated intermediate in 
chloroplasts. The nature and function of 
this pool both require more clarification. 
Changes in chloroplast geometry (mea- 
sured by light scattering) are evidently 
dependent on the presence of high en- 
ergy intermediates of the phosphoryla- 
tion process (L. Packer). Jagendorf and 
Hind reported similar changes, under 
quite different conditions, but depend- 
ing again on the presence of high- 
energy intermediates. R. Lumry com- 
mented on the feasibility of an inter- 
conversion of chemical and mechanical 
energy in the chloroplasts. In reviewing 
the concept of coupling of electron 
flow and phosphorylation, M. Avron 
described a series of uncouplers, noted 
his recent discovery of a protein cou- 
pling factor, and pointed out condi- 
tions where coupling is much tighter 
than heretofore observed. 

The general chemical structure of 
chloroplast membranes ? (designated 
"thylakoids") was considered by W. 
Menke. Among other things the amino 
acid composition of the fundamental 
protein of lamellae was found to be 
remarkably uniform among a very wide 
range of algae and higher plants. Ana- 
lytical data, including small angle x-ray 
scattering, proves that the lamellar 
structure consists of lipid layers sand- 
wiched between two layers of loosely 
connected globular proteins. The na- 
ture of the lipids present was noted by 
A. A. Benson. The concept that lamel- 
lar structure requires the presence of 
pigment molecules was severely chal- 
lenged by L. Bogorad on the basis of 
electron microscope pictures of a series 
of mutants in a blue-green alga, all of 
which had one or more pigments miss- 
ing and yet develop recognizable lamal- 
lae. The microphysical techniques of 
R. A. Olson lead him to believe that 
only the long wavelength absorbing, 
far-red fluorescing form of chlorophyll 
a (presumably the "P700" of Kok, in- 
timately concerned with photoact I) is 
rigidly oriented with respect to the 
lamellar structure. 
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Pioneering efforts at subfractionating 
chloroplasts for the purpose of obtain- 
ing photoactive minute particles or 
chlorophyll-protein complexes were re- 
ported by A. Takamiya et al., M. B. 
Allen and J. C. Murchio, and J. S. 
Kahn. Some relevant photochemical 
24 JANUARY 1964 
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NEW ELECTRON PROBE 
MICROANAL YZER SIMUL- 
TANEOUSLY YIELDS SIX 
TYPES OF DATA: 1) Element-:by- 
element qualitative analysis of any micro- 
volume at specimen surface; 2) Quantita- 
tive determinations of elements, two at a 
time, from magnesium to uranium in the 
periodic table; 3) Images of point-to-point 
distribution of each element in the pair on 
two 10-cm-square cathode-ray tubes; 4) 
Image of distribution of back-scattered 
electrons; 5) Image of absorbed-electron 
distribution; 6) Direct view of specimen 
through a 400X microscope. Ideal for 
analyses of metals, semi-conductors, 
ceramics, minerals and other inorganic 
solids. Also has applications in biochemi- 
cal, biophysical and medical research. 

The complete JXA-3 Electron Probe X-Ray 
Microanalyzer costs $73,500 including 
installation and operator instruction. For 
labs with restricted budgets, a basic JXA-3 
for quantitative and qualitative determi- 
nations of one element at a time,and to 
which the additional accessory units may 
be added, is available at $52,412. Fisher 
Financing Plan available. Get more facts 
about the JXA-3 in free bulletin. Write 
today: Fisher Scientific Company, 139 
Fisher Building, Pittsburgh 19, Pa. j.340 

F FISHER SCIENTIFIC 
Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 

U.S.A.- ATLANTA . BOSTON . CHICAGO * FORT WORTH 
HOUSTON * NEW YORK . PHILADELPHIA - PITTSBURGH 

ST. LOUIS . UNION, N.J. . WASHINGTON 
CANADA-EDMONTON * MONTREAL . TORONTO 
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(nonenzymatic) reactions were de- 
scribed briefly (L. Vernon, A. San 
Pietro and associates). Two aspects of 
the chemistry of isolated phycobilins, 
in relation to absorption and fluores- 
cence emission spectra were noted-J. 
Bergeron on the dimerization of the 
protein and E. Fujimori on the effects 
of p-chloromecuribenzoate (PCMB). 
Both authors extrapolate their results to 
the situation in the intact cell; Bergeron 
concluded that the fluorescence of blue- 
green algae at 680 mf/ is in part due to 
phycocyanin itself. After a detailed re- 
view of their work with the dimers of 
chlorophyll, S. S. and M. Brody sug- 
gested that the dimer is present and 
functional in vivo. 

The path of phosphorus in Chlorella 
cells was noted by S. Miyachi. The 
recent kinetic studies of A. Bassham 
on the path of carbon in photosynthesis 
show clearly that in vivo the initial 
carboxylation reaction must lead in part 
to directly reduced intermediates (either 
a triose or a hexose phosphate) instead 
of producing two phosphoglyceric acid 
molecules as the isolated enzyme does. 
This concept was reinforced by inhibi- 
tor studies of M. Gibbs and by his 
convincing demonstration that aldolase 
is absent from blue-green algae. Both 
authors favored a more direct role for 
some enzyme-containing sulfhydryl in 
the initial carboxylation and reduction, 
and both speculated on the participa- 
tion of ferredoxin without the use of 
reduced nicotinamide adenine dinucleo- 
tide phosphate (NADPH). N. E. Tolbert 
and C. P. Whittingham and R. Hiller 
reviewed the existence of the two-carbon 
"glycolate pathway" in photosynthesis, 
again a region not envisaged in the clas- 
sical schemes of M. Calvin. Both groups 
pointed out that: (i) the conditions fa- 
voring major turnover in the glycolate 
pathway are just those found ordinarily 
in nature (high light, low carbon di- 
oxide, and high oxygen), and (ii) it is 
already known that a very major frac- 
tion of oxygen uptake by green leaves 
in the light occurs through glycolic 
acid oxidase, a known enzyme in the 
pathway. The actual site of origin of 
the original two-carbon intermediate 
(phosphoglycolic acid, according to Tol- 
bert) is still unresolved. 

B. Vennesland reviewed the closely 
woven concepts of Warburg as to the 
interrelationships between respiration, 
carbon dioxide fixation, phosphoryla- 
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with isolated chloroplasts, but do not 
explain many other data presented at 
this meeting and elsewhere. The ideas 
of Warburg vary considerably from 
those of most other workers in photo- 
synthesis, and no reconciliation be- 
tween them appears possible at the 
present time. 

A great many of the papers at- 
tempted to present a brief review and 
overall perspective of the work from 
each particular laboratory over the past 
2 or 3 years. In view of this, and the 
rather extensive coverage of active lab- 
oratories at the meeting, the volume 
to be published by the National Acad- 
emy of Sciences-National Research 
Council in the near future should be a 
valuable record of the state of photo- 
synthetic research in the early 1960's. 

The meeting was sponsored by the 
Photobiology Committee of the Na- 
tional Academy of Sciences-National 
Research Council and received finan- 
cial support from the National Science 
Foundation. 

A. T. JAGENDORF 
B. KOK 

Johns Hopkins University and 
Research Institute of Advanced 
Studies, Baltimore, Maryland 

Silica 

Various aspects of present and fu- 
ture research on silica were discussed 
at the annual symposium of the Amer- 
ican Ceramic Society (New England 
Section) at Massachusetts Institute of 
Technology, 29 October. 

C. Frondel (Harvard), in his intro- 
ductory remarks, considered areas 
where research is still needed for the 
understanding of the various poly- 
morphs of silica. He revealed that 
quartz as an entity has been well 
known for over 2000 years and re- 
viewed the three periods in which the 
investigation of silica polymorphs has 
been especially intense. Currently the 
details of the crystal structure and 
chemical composition of the silica poly- 
morphs and silica glass are under in- 
tense study. Water in silica minerals 
may occur as tetrahedral OH groups. 
He noted also that the silicon-oxygen 
bond lengths vary considerably both in 
silica and silicates and that symmetrical 
SiO4 tetrahedra are only approxima- 
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ence of tridymite in the pure state; 
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tion as high as 30,000,000:1. For a 
little extra, you can get 100 micro- 
volt sensitivity full scale. 

When you consider dollars/chan- 
nel of recording, multi-channel 
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buy . . . more channels per chart, 
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chassis, and internal scale lighting. 
Ask your TI representative for a 
demonstration of this fine instru- 
ment soon. 

Choose from: input ranges of 
100 /jv to 100 mv; mercury cell or 
zener reference; 12- to 5-second 
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however, it is still a matter of conjec- 
ture why cristobalite shows such little 
variation in crystal structure while 
tridymite is known to be quite variable. 

While Frondel had suggested that 
only 11 polymorphs of silica exist and 
thought it unlikely that many new ones 
will be discovered, Sosman (Rutgers) 
remarked that in his opinion there are 
22 or more polymorphs of silica. Sos- 
man considers that there are nine va- 
rieties of tridymite, six of which are 
varieties of tridymite S, as described 
by investigators at Pennsylvania State 
University, and three are varieties of 
Pennsylvania State's tridymite M. Fron- 
del's classification adheres to Fenner's 
long-standing recognition of only three 
tridymites. In addition, Sosman lists 
five amorphous phases, including what 
he calls "silica M," produced by neu- 
tron bombardment, "supra-piezo-vitre- 
ous silica," and "compacted silica." 

William Campbell (Lexington Lab- 
oratories), who suggested the theme of 
the meeting, spoke briefly on the mi- 
crosolid solutions in quartz. He noted 
variations in physical properties such 
as density, unit cell dimensions, ab- 
sorption spectra, indices of refraction, 
and radiation darkening in relation to 
specimen composition. The principal 
experimental difficulty is obtaining the 
degree of precision necessary to ob- 
serve the small variations in composi- 
tion. 

The hydrothermal crystal growth of 
quartz was discussed primarily from a 
kinetic point of view by R. Laudise 
(Bell Telephone Laboratories). He 
showed that the principal reaction for 
silica dissolution in pure water was: 

SiO2 + nH20 --> SiO,>2nH,O 

with n = 2. To increase the solubility 
of silica in water, it is necessary to 
add some mineralizer, typically sodium 
hydroxide. Laudise proposed a consec- 
utive reaction scheme consisting of the 
following steps: dissolution, transport 
by thermal convection, diffusion in the 
solvent phase, chemisorption, surface 
diffusion on the growing crystal, and 
attachment at kink in crystal. The latter 
three can be grouped as the phase 
boundary step and indications are that 
in a typical condition of hydrothermal 
growth, the phase boundary reaction 
is slowest and therefore dominates the 
process. A number of other crystals, 
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centrated on the effects that are ob- 
tained by introducing two rare earth 
ions into fused silica. In general the 
amounts of doping were less than 200 
parts per million on an atomic basis. 
He speculated about the mechanisms 
of energy transfer between the rare 
earth ions. 

For example, in the case of terbium- 
europium, the terbium fluorescence 
in the absence of europium is sim- 
ilar to the fluorescence of crystalline 
anhydrous terbium chloride. However, 
when small quantities of europium are 
added, the fluorescence becomes simi- 
lar to that of crystalline terbium ni- 
trate. Both the absorption behavior for 
the exciting radiation and the emmis- 
sion behavior are drastically changed. 
The europium-terbium pair was de- 
scribed as behaving in a "catalytic" 
way, that is, the presence of europium 
causes the fluorescence of terbium 
when excited with ultraviolet. This re- 
action is not coincident with a terbium 
absorption because the europium itself 
does not fluoresce. The case of cerium- 
terbium is termed "parasitic" by Nelson 
because, after additions of terbium, the 
ions act as if they were "sapping" en- 
ergy from the excited states of the 
cerium ions. For the combinations of 
lutecium-europium and of praseodymi- 
um-gadolinium the interactions are 
more complex and difficult to explain 
even conceptually. 

Prior to the work of S. Weissmann 
(Rutgers), some investigators believed 
that quartz and fused silica heavily 
damaged by radiation approached a 
common state. This was based on the 
similarity of the density and diffuse 
x-ray diffraction patterns in these two 
cases. By use of a variety of tech- 
niques, such as electron transmission 
microscopy, electron diffraction, x-ray 
back reflection, divergent beam tech- 
nique, and small angle scattering, 
Weissmann was able to prove the exist- 
ence of micro crystals of quartz in 
radiation-damaged fused silica. In the 
case of radiation-damaged quartz he 
proposes a model based on the pres- 
ence of clusters of silicon in the rem- 
nants of the screw channels of quartz 
structure. The data he amassed by these 
techniques proved consistent with this 
model and permitted calculation of the 
density changes from radiation that 
agreed with measurements. 

Elias Snitzer (American Optical 
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Elias Snitzer (American Optical 
Company; inventor of the glass laser) 
discussed glass lasers and glass struc- 
ture. In his early remarks Snitzer ex- 
plained the principles of optical lasers, 
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pointed out the fundamental advantage 
of a four-level system, such as the neo- 
dymium glass laser, and compared it 
with the three-level system, such as the 
ruby laser. His major point was that 
in the former case it is necessary only 
to have a small fraction of the ions in 
an excited state, while in the 3-level 
system at least half the ions must be 
in the excited state. Snitzer's research 
with neodymium glass lasers has led 
him to postulate that the neodymium 
site in silicate glass is typically a slight- 
ly distorted icosohedron. This argu- 
ment is favored because the interstice 
in an icosohedron formed with oxygen 
ions is very nearly the appropriate size 
for a neodymium ion. In addition, ico- 
sohedra are formed from triangular 
sides, and triangles of oxygen are avail- 
able from sides of the silica tetrehedra 
that are the primary structural unit of 
silicate glass. Icosohedral symmetry is 
not found in simple crystalline materi- 
als because of the inability of icoso- 
hedra to fill space. However, in the 
case of glass or liquids this limitation 
is overcome by the amorphous struc- 
ture of the material adjacent to ico- 
sohedra. Furthermore, the postulated 
diagram for the energy level of neo- 
dymium in silicate glasses shows split- 
ting of the ground state into two states, 
similar to that obtained with icosohe- 
dral symmetry. Other possible struc- 
tural arrangements would require a 
different degree of ground state split- 
ting. Snitzer has been able to use the 
principle of icosohedral coordination 
of the neodymium ion as a guide in 
the development of optimum glass 
compositions as hosts for the neodym- 
ium ion. 
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Co., 2000 Second Ave., Detroit, Mich. 
48226) 
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York, N.Y. (A. P. Fughill, Detroit Edison 
Co., 2000 Second Ave., Detroit, Mich. 
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A new convenience for 
manifold freeze-drying 
procedures. 

Quickly connect or remove 
freeze-drying containers on 
manifold freeze-dryers with- 
out breaking system vacuum. 
And, without the use of rub- 
ber tubing clamps. New 
Quickseal Valves are spe- 
cially molded to accommo- 
date all VirTis freeze-drying 
containers including Quick- 
seal and standard freeze-dry- 
ing flasks, serum bottles and 
ampoules. Vacuum tight to 1 
micron, Quickseal valves are 
fabricated in pure gum rub- 
ber and Polypropylene. 
Closed and open positions are 
clearly indicated. 

Catalog No. 10-506-1 Quick- 
seal Valve for 1/2' O.D. 
ports ....... .......ea. $ 2.50 

per dozen $27.00 

Catalog No. 10-507-1 Quick- 
seal Valve for 3/4" O.D. 
ports ...............ea. $ 3.75 

per dozen $42.00 

Additional details will 
gladly be sent on re. 
quest. * AT. PENDING 

The VirTis Company, Inc. 
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Relaxed 
Spectrophoiometry.., 
from Will 

Relaxed 
Spectrophoiometry.., 
from Will 

For years you've craned your neck, groped for dials, flipped shutters, 
jockeyed phototubes, fussed with lamps and attachments . . . 

NOW you can sit back and relax . . . literally. . . with this outstanding 
HITACHI PERKIN-ELMER Spectrophotometer . . the model 139. 
Here's why: 

For years you've craned your neck, groped for dials, flipped shutters, 
jockeyed phototubes, fussed with lamps and attachments . . . 

NOW you can sit back and relax . . . literally. . . with this outstanding 
HITACHI PERKIN-ELMER Spectrophotometer . . the model 139. 
Here's why: 

All controls are zoned together, comfortably operated from a seated 

position ... and the meter can be read directly from the same position! 

Check these other design features: 
1. Linear Wavelength is accurate to and graduated to 0.5 millimicrons 

over the entire range. 
2. Shutter automatically closes when you open the cell compartment. 
3. ONE cell holder accepts three cell sizes ... 5, 10 and 20mm path 

lengths. 
4. ONE phototube covers the entire range... 195-800m/. 
5. Hydrogen or Tungsten light sources are changed at the flip of a 

switch. 
6. Three-position sensitivity switch enhances readability of strongly 

absorbent samples. 

Performance? .. . comparable with the best! 

Wavelength Reproducibility . . . better than 0.1mx, over the entire 

195-800m/ range. 
Photometric Reproducibility . . . better than 0.1%. 

And all this for only $2,300. 

Servicing? ... buy it from Will and you have no problem! You'll have the 
benefit of our 20 years' spectrophotometer experience . . . in installation, 
service and maintenance. And you're always protected by our exclusive 
double guarantee . . . the manufacturer's warranty and Will's unconditional 
guarantee of satisfaction, 

Ask us for literature . . or a demonstration. 
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tion and Information, intern. congr., 
Rome, Italy. (I. M. Lombardo, La Pro- 
duttivita, Viale Regina Margherita, 84d, 
Rome) 

3-4. Society of Rheology, Claremont, 
Calif. (T. L. Smith, Stanford Research 
Inst., Menlo Park, Calif.) 

3-4. Perspectives in Virology IV, Gus- 
tav Stern symp., New York, N.Y. (M. 
Pollard, Lobund Laboratory, Univ. of 
Notre Dame, Notre Dame, Ind.) 

3-7. Materials, intern. conf., Philadel- 
phia, Pa. (A. G. H. Dietz, Dept. of Build- 
ing Engineering, Massachusetts Inst. of 
Technology, Cambridge) 

4-6. Society of the Plastics Industry, 
conf. of the reinforced plastics div., Chi- 
cago, Ill. (W. C. Bird, SPI, 250 Park 
Ave., New York, N.Y. 10017) 

4-6. Cellular Biology of Myxovirus In- 
fections, CIBA Foundation symp., Lon- 
don, England. (CIBA Foundation, 41 
Portland PI., London, W.1) 

5-7. Military Electronics, 1964 winter 
conv., Los Angeles, Calif. (Inst. of Elec- 
trical and Electronics Engineers, Box A, 
Lenox Hill Station, New York, N.Y. 
10021) 

5-8. American College of Radiology, 
natl. meeting, Tucson, Ariz. (American 
College of Radiology, 20 N. Wacker Dr., 
Chicago, 111. 60606) 

7-8. Differentiation and Development, 
symp., New York, N.Y. (New York Heart 
Assoc., 10 Columbus Circle, New York, 
N.Y. 10019) 

9-11. Entomological Soc. of America, 
Southwestern Branch, Monterrey, Mex. 
(D. F. Martin, P.O. Box 1033, Browns- 
ville, Tex. 78521) 

10-14. New Zealand Institution of En- 
gineers, conf., Wellington. (F. N. Stace, 
P.O. Box 3047, Wellington, N.Z.) 

12-16. American College of Cardiol- 
ogy, 13th annual, New Orleans, La. (P. 
Reichert, Empire State Bldg., New York, 
N.Y. 10001) 

13-14. Texas Industrial Pharmacy Sem- 
inar, Austin. (L. R. Parker, Pharmacy 
Extension Service, Univ. of Texas, 
Austin) 

15-16. Atomic Energy, Japanese natl. 
symp., Tokyo. (Atomic Energy Soc. of 
Japan c/o Atomic Energy Research 
Inst., 1-1 Shiba-tamura-cho, Minato-ku, 
Tokyo) 

16-22. National Engineers' Week, spon- 
sored by the National Society of Profes- 
sional Engineers, 2029 K St., NW, Wash- 
ington, D.C. 20006) 

17-19. American Standards Assoc., 14th 
annual conf., Washington, D.C. (ASA, 10 
E. 40 St., New York, N.Y. 10016) 

17-20. Metals for Use at High Tem- 
perature, intern. symp.. New York, N.Y. 
(D. A. Parks, Inst. of Metals Div., Metal- 
lurgical Soc., 345 E. 47 St., New York, 
N.Y. 10017) 

17-21. Information Storage and Re- 
trieval, 6th, Washington, D.C. (L. W. 
Hattery, American Univ., 1901 F St., 
NW, Washington, D.C. 20006) 

19-21. National Soc. of College Teach- 
ers of Education, Chicago, 1ll. (E. J. 
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SCIENCE, VOL. 143 

Clark, Indiana State College, Terre Haute, 
Ind.) 

19-21. Solid-State Circuits, intern. 
conf.. Philadelphia, Pa. (L. Winner, 152 
W. 42 St., New York, N.Y. 10036) 

19-22. American Educational Research 

SCIENCE, VOL. 143 



0. A UNIVERSAL 
[unimac] SUPPORT 

_ ^-^ CLAMP 
THE MOST VERSATILE 

SUPPORT CLAMP DESIGNED 
The mode of opera- 

.~IK ~.~. 1 tion of the Penn- 
Chem Universal Sup- 
port Clamp permits 
maneuvers never be- 

vlm"""~- ___ fore possible in the 
oMdel 11U01 handling, supporting 

Support Clamp and clamping of 
Lab equipment. The 

Clamp supports an infinite variety of lab- 
oratory glassware and equipment including 
dewar flasks, reaction flasks, hot plates, 
heating mantles, etc. 

21101-UNIVERSAL SUPPORT 
CLAMP ............... $15.95 

21101AF-ACCESSORY FINGER KIT 6.75 
21107-ACCESSORY DECK PLATE.. 1.90 
21108-ACCESSORY MOUNTING 

SET .................. 1.30 
For detailed information and prices on Universal 
Support Clamps, write for 4 page UNIMAC bro- 
chure or contact your Laboratorv SUDinnlv rDealer. 

PENN-CHEM CORPORATION ] 232 N. Marshall St., Lancaster, Pa., 

Worth 

writing 

for 

ADM-30, "Detection and 
Analysis of Contamina- 
tion" outlines the meas- 
urement of particulate 
contamination with Milli- 
pore filters as applied to 
hydraulic fluids, air, fuels, 
lubricants, solvents, gar- 
ments, surfaces and other 
aerospace and industrial 
fluids. To get a copy of 
this manual, write to 

Millipore 
FILTER CORPORATION 

145 Ashby Rd., Bedford, Mass. 

Millipore? filters are cellulose 
plastic porous membranes made in 
twelve pore-size grades from 8 
microns down to 10 millimicrons. In 
microfiltration or analysis, all matter 
larger than the filter pore size is 
screened from fluids and retained 
on the filter surface. 

Yes, you can see what's going on 
inside the new NALGENE? SEPA- 
RATORY FUNNEL . . . right down 
to the stopcock. See the demarca- 
tion line clearly. Nalge's continu- 
ing research has produced the first 
polypropylene separatory funnel... 
unbreakable . . translucent. New- 
est techniques permit blow molding 
the funnel in one continuous piece 
. . . nothing to impede the flow of 
the material. This separatory funnel 
(125, 250 or 500 ml.) resists vir- 
tually all chemicals, and you can 
autoclave it, too. The non-sticking 
TEFLON* TFE plug provides a per- 
fect seal without lubrication. No lu- 
brication . . . no contamination. A 
polyethylene stopper won't freeze 
under any provocation. Every time 
a Nalgene separatory funnel is 
dropped, you're saving replacement 
dollars. It doesn't break! For more 
information . . . write for Catalog 
N-164, Dept. 21011, The Nalge Co., 
Inc., Rochester, New York 14602. 

*Du Pont registered trademark 

d NALGENE 
W LABWARE 

Leader in quality plastic labware since 1949 

The 

Tray 

1/Three shelf, 
front loading freeze-dryer 

V Three liter capacity 
Thermostatically 
controlled 
shelf temperature 

I Mechanically refrigerated 
condenser 

V Accommodates electronic 
sample temperature 
indication, control and 
recording instrumentation 

For full details and prices, write: 

THE VIRTIS COMPANY, INC. 

Gardiner, New York 
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Delmar's new complete line 

of cryogenic equipment 
from Dewar Flasks to complete cryostats 

Delmar's new complete line 

of cryogenic equipment 
from Dewar Flasks to complete cryostats 
COMPLETE CRYOSTATS-Providing stable envi- 
ronment for studies in the range of 1.2?K and higher, 
these units are supplied completely assembled and ready 
to install. 
SPECIAL-PURPOSE CRYOSTATS-Delmar cryo- 
stats can be made in any practical size or configuration 
to meet special requirements. Units are available with 
optical windows or for use with standard magnets. 
RELATED ACCESSORIES-Specialized vacuum 
equipment includes automatic liquid nitrogen level con- 
troller, cryogenic fluid level detector, transfer tubes, and 
low pressure gas regulator. 
All operate without electri- 
cal power. 
DEWAR VESSELS, HAN- 
DLING EQUIPMENT- 
Heavy-duty and standard 
vacuum vessels are offered 
in cylindrical and spherical 
configurations in sizes rang- 
ing from 150 to 30,000 cc. 
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AR Catalog DC-1OS 
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The n^ ^ 

of Lab Safety 

TSI 
(Time Sterile Indicator) 

Begin and end with T S I 

The n^ ^ 

of Lab Safety 

TSI 
(Time Sterile Indicator) 

Begin and end with T S I 
Conversion Label 

In all biological functions, preparation of 
glassware should start with a TSI Conver- 
sion Label that shows the word "CONTAM- 
INATED" to identify its condition. 

When glassware is sterilized, the term 
"CONTAMINATED" is converted to the 
word "STERILE," thus eliminating human 
errors and articulating service product has 
had. 

/^p\ All specimens are considered "CONTAMI- 
NATED" and sterilizing should be repeated 
before dangerous material is disposed of. 

The TSI Conversion Label is the only label 
showing a color change at 250? F. after 
1 5 minutes in the autoclave. 

Leading laboratories now use 
this system to safeguard the 
health of their personnel. 

Conversion Label 
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glassware should start with a TSI Conver- 
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The TSI Conversion Label is the only label 
showing a color change at 250? F. after 
1 5 minutes in the autoclave. 

Leading laboratories now use 
this system to safeguard the 
health of their personnel. 

See your nearest hospital 
or laboratory supplier for 
service. 

See your nearest hospital 
or laboratory supplier for 
service. 

Write today for samples and complete description. 

PROFESSIONAL TAPE CO., INC. 
365c BURLINGTON RIVERSIDE, ILLINOIS 

Circle 1097 on Readers' Service Card 

Write today for samples and complete description. 

PROFESSIONAL TAPE CO., INC. 
365c BURLINGTON RIVERSIDE, ILLINOIS 

Circle 1097 on Readers' Service Card 
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Assoc., Chicago, Ill. (J. R. Gerberich, 
1201 16th St., NW, Washington, D.C.) 

19-5. Pan American Medical Assoc., 
39th congr., the Americas, during a cruise 
aboard the S.S. Independence. (J. J. 
Eller, 745 Fifth Ave., New York, N.Y.) 

23-27. Technical Assoc. of the Pulp 
and Paper Industry, 49th annual, New 
York, N.Y. (TAPPI, 360 Lexington Ave., 
New York, N.Y. 10017) 

23-28. Otorhinolaryngology and Bron- 
choesophagology, 9th Pan American 
congr., Bogota, Colombia. (C. M. Norris, 
3401 N. Broad St., Philadelphia, Pa. 
19140) 

24-25. Atmospheric Movements of Ra- 
dioactive Materials, Geneva, Switzerland. 
(World Meteorological Organization, 
Geneva) 

24-25. Writing-Improvement Programs 
for Engineers, seminar, New York, N.Y. 
(C. A. Meyer, RCA Commercial Engi- 
neering, Harrison, N.J.) 

24-28. Institution of Electrical Engi- 
neers, intern. conf. on transmission as- 
pects of communications networks, Lon- 
don, England. (IEE, Savoy PI., London, 
W.C.2) 

25-26. Dairy Engineering, natl. conf., 
East Lansing, Mich. (C. W. Hall, College 
of Agriculture, Michigan State Univ., 
East Lansing) 

26-28. Biophysical Soc., Chicago, Ill. 
(W. Sleator, Jr., Washington Univ. Med- 
ical School, 660 Kingshighway, St. Louis 
10, Mo.) 

26-28. Scintillation and Semiconductor 
symp., Washington, D.C. (G. A. Morton, 
RCA Laboratories, Princeton, N.J.) 

27-28. Cellular Basis for the Action of 
Cardiac Drugs, Philadelphia, Pa. (Heart 
Assoc. of Southeastern Pa., 318 S. 19 
St., Philadelphia 3) 

27-28. National Assoc. for Mental 
Health, annual conf., London, England. 
(General Secty., 39 Queen Anne St., Lon- 
don, W.C.I) 

27-29. American Acad. of Forensic 
Sciences, Chicago, Ill. (W. J. R. Camp, 
1853 W. Polk St., Chicago 12) 

27-29. American Physical Soc., Tucson. 
Ariz. (K. K. Darrows, American Physical 
Soc., Columbia Univ., New York, N.Y. 
10027) 

March 

1-4. Canadian Assoc. of Radiologists, 
annual, Vancouver, B.C. (A. I. Ekstrand, 
1555 Summerhill Ave., Montreal 25, P.Q., 
Canada) 

1-15. Raman Spectroscopy, colloquium, 
Stuttgart, Germany. (J. Goubeau, Dept. 
of Chemistry, Technische Hochschule 
Stuttgart, 7 Stuttgart N) 

2-4. Fundamental Cancer Research, 
18th annual symp., Houston, Tex. (R. J. 
Shalek, Dept. of Physics, Univ. of Texas, 
Houston) 

2-6. Analytical Chemistry and Applied 
Spectroscopy, Pittsburgh, Pa. (R. B. Frici- 
oni, Allegheny Ludlum Steel Corp., Re- 
search Center, Brackenridge, Pa.) 

Assoc., Chicago, Ill. (J. R. Gerberich, 
1201 16th St., NW, Washington, D.C.) 

19-5. Pan American Medical Assoc., 
39th congr., the Americas, during a cruise 
aboard the S.S. Independence. (J. J. 
Eller, 745 Fifth Ave., New York, N.Y.) 

23-27. Technical Assoc. of the Pulp 
and Paper Industry, 49th annual, New 
York, N.Y. (TAPPI, 360 Lexington Ave., 
New York, N.Y. 10017) 

23-28. Otorhinolaryngology and Bron- 
choesophagology, 9th Pan American 
congr., Bogota, Colombia. (C. M. Norris, 
3401 N. Broad St., Philadelphia, Pa. 
19140) 

24-25. Atmospheric Movements of Ra- 
dioactive Materials, Geneva, Switzerland. 
(World Meteorological Organization, 
Geneva) 

24-25. Writing-Improvement Programs 
for Engineers, seminar, New York, N.Y. 
(C. A. Meyer, RCA Commercial Engi- 
neering, Harrison, N.J.) 

24-28. Institution of Electrical Engi- 
neers, intern. conf. on transmission as- 
pects of communications networks, Lon- 
don, England. (IEE, Savoy PI., London, 
W.C.2) 

25-26. Dairy Engineering, natl. conf., 
East Lansing, Mich. (C. W. Hall, College 
of Agriculture, Michigan State Univ., 
East Lansing) 

26-28. Biophysical Soc., Chicago, Ill. 
(W. Sleator, Jr., Washington Univ. Med- 
ical School, 660 Kingshighway, St. Louis 
10, Mo.) 

26-28. Scintillation and Semiconductor 
symp., Washington, D.C. (G. A. Morton, 
RCA Laboratories, Princeton, N.J.) 

27-28. Cellular Basis for the Action of 
Cardiac Drugs, Philadelphia, Pa. (Heart 
Assoc. of Southeastern Pa., 318 S. 19 
St., Philadelphia 3) 

27-28. National Assoc. for Mental 
Health, annual conf., London, England. 
(General Secty., 39 Queen Anne St., Lon- 
don, W.C.I) 

27-29. American Acad. of Forensic 
Sciences, Chicago, Ill. (W. J. R. Camp, 
1853 W. Polk St., Chicago 12) 

27-29. American Physical Soc., Tucson. 
Ariz. (K. K. Darrows, American Physical 
Soc., Columbia Univ., New York, N.Y. 
10027) 

March 

1-4. Canadian Assoc. of Radiologists, 
annual, Vancouver, B.C. (A. I. Ekstrand, 
1555 Summerhill Ave., Montreal 25, P.Q., 
Canada) 

1-15. Raman Spectroscopy, colloquium, 
Stuttgart, Germany. (J. Goubeau, Dept. 
of Chemistry, Technische Hochschule 
Stuttgart, 7 Stuttgart N) 

2-4. Fundamental Cancer Research, 
18th annual symp., Houston, Tex. (R. J. 
Shalek, Dept. of Physics, Univ. of Texas, 
Houston) 

2-6. Analytical Chemistry and Applied 
Spectroscopy, Pittsburgh, Pa. (R. B. Frici- 
oni, Allegheny Ludlum Steel Corp., Re- 
search Center, Brackenridge, Pa.) 

2-6. Applied Meteorology, 5th conf., 
American Meteorological Soc., Atlantic 
City, N.J. (A. Hilsenrod, Federal Avia- 
tion Agency, Atlantic City) 

3-7. Inter-American Nuclear Energy 
Commission, 5th, Valparaiso, Chile.) Pan 

SCIENCE, VOL. 143 

2-6. Applied Meteorology, 5th conf., 
American Meteorological Soc., Atlantic 
City, N.J. (A. Hilsenrod, Federal Avia- 
tion Agency, Atlantic City) 

3-7. Inter-American Nuclear Energy 
Commission, 5th, Valparaiso, Chile.) Pan 

SCIENCE, VOL. 143 

I I ? I I I ? I 

I I 



For chemical reactions and tests at pres- 
sures to 2000 psig. and temperatures to 
350? C. Made in one and two liter sizes of 
T316 stainless steel or any of seven other 
corrosion resistant alloys. 

Heads and cylinders are interchangeable with the Parr 
Series 4500 stirred reactor. Electric heaters, glass liners, 
electrodes, thermowells, condensing coils and other 
fittings can be provided. 

Ask for Specification 4600 describing these and 
other Parr autoclaves and pressure vessels. 

^_ ^^_^^^^_m__^^^ 

NEW, VERSATILE VALU-TE/ 
TABLE-TOP INCUBATORS 

* Choose from three models with capacities 
up to 10.5 cubic feet 

* Accurate thermostatic control to 60?C ?+ 12 

* Exclusive ProportionAll Heat Selector gives 
stepless input control 

* Aluminum sheathed elements are designed 
for utmost uniformity, safety and Paraffin 
Embedding 

* Alumium construction and shelving, offers 
up to 53 sq. ft. of loading surface 

* Plexiglas inner door; removable control 
panel; magnetic door catches 

WRITE TODAY FOR NEW CATALOG 
and 

Call your accredited laboratory dealer for 
fast delivery, guaranteed servicel 

HYDOR THERME CORP. 
7166 AIRPORT HIGHWAY 
PENNSAUKEN, NEW JERSEY, 08109 

24 JANUARY 1964 

GLASS ABSORPTION 
made AW NW 

by A 

Klett-Summerson Photoelectric Colorimeters- 
Colorimeters - Nephelometers - Fluorimeters- 
Bio-Colorimeters - Comparators - Glass Stand- 
ards-Klett Reagents. [ardls- ' ........ .......~ 

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

- ---- -- --- ---- 
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Long before your Ultra Low Temp Cabinet arrives; for re- 
search, storage, seasoning or testing-the "bugs" have been 
experience-tested out of it. Our wide range of cabinets and 
accessories have been customer-proven countless times. 
We've made improvements along the way-not to give you 
"something new" but to give you something better. Our semi- 
mass-production policy, offers you: (1) a wide choice of 
cabinets and accessories (2) room for "custom" modifica- 
tions (3) savings through mass-production efficiencies, and 
(4) unsurpassed dependability, due to 25 years of Ultra Low 
Temp manufacturing. Backing up this confidence is a one 
year warranty on refrigeration systems, workmanship and 
parts, and pre-authorized service labor. 

For complete Ultra Low Temp information send for this 
FREE FILE FOLDER. Revco units offer capacities from 
11/2 to 24 cu. ft., pulldowns from ambient to -140?F. 
Simply write: Revco Inc., Dept. S-14, Deerfield, Mich. 

I E C > inc. Setting trends in refrigeration since 1938 

INDUSTRIAL PRODUCTS DIVISION Deerfield, Michigan 49238 

THE COMPLETE PHYSIOLOGICAL 

RECORDING SYSTEM 
TRANSDUCERS RECORDERS ACCESSORIES 

E& M M 
H TRANSDUCERS . FOR: 

" * respiration-rate, depth g ' 
; air tflow 

I impedance pneumography ': 
* impedance plethysmography t 
* impedance rheography g 

" n muscle pull-smooth, 
:- skeletal, cardiac 

* gut motility 
1.. pressure 

g * blood pressure-direct 
g and indirect 

* t blood flow 
: * circulation times i 

a, * oxygen tension 
g pulse-rate, contour, velocity g 
g electrocardiography 

* heart rates 
* heart sounds 

I electroencephalography 

: * rheoencephalography 
* * glandular secretions 

* galvanic skin response n 
i (SR)-skin resistance, r 

- autonomic response 
g teOmperature 

K * otherss 

Your choice of: 
* One to six recording channels 
* 12 fixed speed chart drive 
* Continuously variable speed chart drive 
* Rectilinear ink writing 
* Curvilinear ink writing 

OPERATIONAL SIMPLICITY of this pre- 
cision equipment permits immediate use 
by personnel untrained in electronics 

PLUG IN MODULES and SPECIAL PRODUCTS 
E & M manufactures a broad line of 
accessory products to provide a fully 
compatible recording system. Send for 
32 page, fully-illustrated catalog, #105. 

E & M INSTRUMENT CO., INC. 
Box 14013 * 6030 England Street * Houston 21, Texas 

Instrumentation for Research and Education U 

7.5X DEHY 
(CUVETTE 4 

, 

'DROGi NASE 

?.5X DEHIYI 

X DEHYI 

" 
WITHOUT G-6-P 

5 10 15 
MINUTES 

DROGENASE 
(CUVETTE 3) 

I- 

DROGENASE 
(CUVETTE 2) 

(CUVETTE 1) 

20 25 

a A 

Enzyme Assays Simplified 

...with Linear Recording of 
Absorbance on Multiple Samples 

The Gilford Model 2000 Multiple Sample Absorbance Recorder 
significantly reduces data gathering time and effort by making the 
measurement of enzyme reaction rates a more exact, virtually auto- 
matic procedure. This versatile Absorbance measuring and recording 
system is also readily converted for liquid column chromatography, 
DNA-RNA thermal denaturation, sucrose gradient centrifugation and 
other techniques. Stable, linear recordings of Absorbance are provided 
with full scale deflection of any 0.1 O.D., or greater, between 0.1 and 
3.0 O.D.-plus, full scale deflection of 0.1 O.D. in the presence of high 
background densities. The automatic cuvette positioner precisely 
stations up to four "standard", micro or flow cells in the sequence 
desired and with dwell time adjustable from 1 sec. to 45 min. Write 
for brochure and quotation. 
Conventional Absorbance Measurements 
are also easier and more accurate with 
the Model 2000. Digital Readout from 
0.000 to 3.000 O.D. Sensitivity control 
and shutter eliminated. No dark current. 
Completely line operated. 200-700 mu 
wavelengths. 

Factory Trained Technical 

rIB llllll| | | | | Consultants provide Direct 
Representation throughout U.S.A. 

INSTRUMENT LABORATORIES INCORPORATED OBERLIN, OHIO 
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