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oly0 mer 

fractionation 

with Sephadex 
Gel filtration with Sephadex, which separates molecules according 
to size and shape, offers a convenient means of fractionating water- 
soluble polymers. 

In many cases a complete separation of the lower members of a 

homologous series can be effected. With the higher members there is, 
of course, a smaller relative increase in molecular size between suc- 
cessive members. Efficient fractionation should give at least partial 
separation of these higher members. In polymer fractionations it is 

particularly important to use carefully packed, long or recyclic, col- 
umns to obtain the necessary high resolution. 

Fractionation of a Dextran Mixture 

All Sephadex-G Types 
Now Available in Bead Form 

Fractionation range 
Sephadex (MW)* determined 
Type for polysaccharides 

G-25 

Fine/Coarse 100- 5,000 
G-50 

Fine/Coarse 500- 10,000 
G-75 1,000- 50,000 
G-100 5,000-100,000 
G-200 5,000-200,000 

*For proteins the fractionation range is larger. P. Andrews, 
Biochem. J. 91:222, (1964). 

Sephadex Ion-Exchangers 

Sephadex is also available in charged form as 
DEAE-, CM- and SE-Sephadex. These ion- 
exchangers have high capacities, low non- 
specific adsorption, and can be repeatedly 
regenerated. 

Laboratory Columns and Cooling Jackets 
Two chromatographic columns (l"xl8" and 
l"x40") especially designed for gel filtration 
with Sephadex are now available. Cooling 
jackets for both types are also available. 

BLUE DEXTRAN 2000 
BLUE DEXTRAN 2000 with a weight average 
molecular weight of 2,000,000 is completely 
excluded from all types of Sephadex columns. 
It is particularly suitable for (1) void volume 
determinations on beds of all types of Sephadex, 
(2) checking column packing, and (3) for 
demonstration purposes. 

The diagrams show a separation of two 
fractions with M, 17,000 and 2,600 re- 
spectively, chromatographed on two 
Sephadex G-100 and G-25 columns con- 
nected in series. 

Figure 1 shows the elution pattern of 
the separate fractions. 
Figure 2 demonstrates the elution pat- 
tern of the dextran mixture. 

Sephadex literature or information is available 
on request. Address all inquiries to: 

PHARMACIA 
FINE CHEMICALS INC. 
800 Centennial Avenue 
Piscataway, New Market 
New Jersey 08854 

(Inquiries outside North America should be di- 
rected to AB PHARMACIA, Uppsala, Sweden.) 



90 cps full scale response 
+ 

3 channels 
Take your choice-the only Three-channel Portable 
Oscillo Graph available, or Two or One-channel Oscillo 
Graphs. 

All feature exceptional frequency response .. flat to 
90 cps at 30 mm peak-to-peak. It's down only 3 db at 
125 cps. Other features: 
* Balanced differential amplifier in modular form for Two and 

Three-channel Recorders. Same amplifier is built into the 
Single-channel Recorder. 

* Four push-button controlled chart speeds-1, 5, 20 and 100 
mm per second. 

* Stylus motor uses no permanent magnets. Eliminates the 
clutter of brushes, slip rings, armature leads and linkages 
found in other stylus drive mechanisms. 

Like cabinet model Esterline Angus Oscillo Graphs, 
portables employ the exclusive inkless, heatless Direct- 
Carbon-Transfer writing method. Advantages of D-C-T? 

= your best Oscillo Graph buy 

* Finest trace provides greatest resolution. 0.005 inch trace oc- 
cupies only '% of full scale. Competitive oscillographs pro- 
duce a trace which is three times wider. 

* No pens to clog or ink to splatter. 
* Chart paper at half the cost of heat sensitive paper. 
* No stylus temperature adjustments to bother with. 
* Chart requires no special handling and is unaffected by light, 

humidity or temperature. 

For trouble-free writing, economy and unequalled re- 
sponse, investigate Esterline Angus Oscillo Graph Re- 
corders. 

Write for colorful Series "0" catalog. 

ESTERLINE ANGUS INSTRUMENT COMPANY, INC. 
Box 24000L ? Indianapolis, Indiana 46224 

ESTERLINE ANGUS 
Excellence in instrumentation for over 60 years 
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Fossil forms discovered in the 18th 
century by German geologist Johann 
Bartholomew Adam Beringer, a 
transitional figure in the history of 
geology. Unaware that these exotic 
"fossils" had been placed in his dig 
by colleagues, Beringer published a 
treatise to interpret them. His dis- 
covery of a "fossil" bearing his own 
name made him aware of the hoax. 
See book review of Approaches to 
Paleoecology, p. 592. [From The 
Lying Stones of Dr. Beringer, Melvin 
E. Jahn and Daniel J. Wolff, Univer- 
sity of California Press, Berkeley] 
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A selection of Wiley and Interscience 
books for your professional library 

Kirk-Othmer 
ENCYCLOPEDIA OF CHEMICAL TECHNOLOGY 
Volume 5: Chlorine to Colors FD&C 
Second Edition 

Executive Editor: ANTHONY STANDEN, Intersci- 
ence Publishers. Editorial Board: HERMAN F. MARK, 
Polytechnic Institute of Brooklyn; JOHN J. McKETTA, 
Jr., The University of Texas; and DONALD F. OTHMER, 
Polytechnic Institute of Brooklyn. An Interscience Book. 
1964. 884 pages. Subscription price: $35.00. Single volume 
price: $45.00. 

TREATISE ON ANALYTICAL CHEMISTRY 
Part I-Volumes 5 and 6 

Edited by I. M. KOLTHOFF, University of Minnesota; 
and PHILIP J. ELVING, University of Michigan; with 
the assistance of ERNEST B. SANDELL, University of 
Minnesota. Interscience Books. Volume 5: 1964. 640 pages. 
$16.00. Volume 6: 1965. In press. 

ORGANIC SYNTHESES Volume 44 

Board of Editors: WILLIAM E. PARHAM (Editor-in- 
Chief); VIRGIL BOEKELHEIDE; E. J. COREY; WIL- 
LIAM G. DAUBEN; WILLIAM D. EMMONS; B. C. 
McKUSICK; KENNETH B. WIBERG; and PETER 
YATES. 1964. 131 pages. $4.95. 

FLAME SPECTROSCOPY 

By RADU MAVRODINEANU, Philips Laboratories, 
North American Philips Company, Inc., and HENRI 
BOITEUX, Centre National de la Recherche Scientifique, 
Bellevue, France. 1964. 721 pages. $42.00. 

ORGANIC REACTIONS 
Volume 14 

Editor-in-Chief: ARTHUR C. COPE. 1965. Approx. 
512 pages. $14.00. 

ERGODIC THEORY IN STATISTICAL MECHANICS 

By I. E. FARQUHAR, University of London. One of 
the Interscience Monographs in Statistical Mechanics and 
Thermodynamics, edited by I. PRIGOGINE. 1964. Ap- 
prox. 244 pages. $12.00. 

THERMAL METHODS OF ANALYSIS 

By WESLEY WM. WENDLANDT, Texas Technologi- 
cal College, Lubbock, Texas. A volume in the Interscience 
Chemical Analysis series. 1964. 424 pages. $16.50. 
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ADVANCES IN PHOTOCHEMISTRY 
Volume 3 

Edited by W. ALBERT NOYES, Jr., University of 
Texas, Austin; GEORGE S. HAMMOND, California Insti- 
tute of Technology; and J. N. PITTS, Jr., University of 
California, Riverside. An Interscience Book. 1964. 286 

pages. $12.50. 

ELEMENTS OF HAMILTONIAN MECHANICS 
Second Edition 

By D. TER HAAR. A North-Holland (Interscience) 
Book. 1964. 201 pages. $6.75. 

COSMIC RAY PHYSICS 

By ARNE ELD SANDSTROM, Uppsala University, 
Uppsala, Sweden. A North-Holland (Interscience) Book. 
1964. Prob. $15.00. In press. 

MULTIVARIATE STATISTICAL ANALYSIS 
FOR BIOLOGISTS 

By HILARY L. SEAL, Yale University. 1964. 207 pages. 
$7.75. 

UNIFIED THEORY OF NUCLEAR MODELS 

By GERALD E. BROWN, Professor of Theoretical 
Physics, Nordita. A North-Holland (Interscience) Book. 
1964. 178 pages. $7.25. 

JOHN WILEY & SONS, Inc., 605 Third Avenue, New York, N.Y. 10016 
SCIENCE, VOL. 147 

BIOPOLYMERS 

Editorial Board: ELKAN BLOUT; MELVIN 
CALVIN; MURRAY GOODMAN (Managing Edi- 
tor); EPHRAIM KATCHALSKI; HERMAN F. 
MARK; MARSHALL NIRENBERG; LINUS 
PAULING; and ALEXANDER RICH. A bi-month- 
ly Interscience publication. 1965 subscription price: 
$18.00. 
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SYSTEMATICS OF THE ELECTRONIC SPECTRA 
OF CONJUGATED MOLECULES 
A Source Book-Papers of the Chicago 
Group 1949-1964 

By JOHN R. PLATT and Co-workers at the Laboratory 
of Molecular Strnctlre and Spectra, Department of Physics, 
University of Chicago. 1964. 378 pages. Paper: $6.95. 
Hardbound: $10.95. 

FREE-ELECTRON THEORY OF 
CONJUGATED MOLECULES 
A Source Book-Papers of the Chicago 
Group 1949-1961 

By J. R. PLATT; K. RUEDENBERG; C. W. SCHERR; 
N. S. HAM; H. LABHART; and W. LICHTEN. 1964. 
177 pages. Paper: $2.95. Hardbound: $4.95. 

NUCLEAR AND RADIOCHEMISTRY 
Second Edition 

By GERHART FRIEDLANDER, Brookhaven National 

Laboratory; the late JOSEPH W. KENNEDY; and 
JULIAN MALCOLM MILLER, Columbia University. 
1964. 585 pages. $10.75. 

STRATIGRAPHY AND LIFE HISTORY 

By MARSHALL KAY, Colnmbia University; and ED- 
WIN H. COLBERT, The American Museum of Natural 
History. 1965. 736 pages. $9.75. 

METABOLISM AND PHYSIOLOGICAL 
SIGNIFICANCE OF LIPIDS 

Edited by R. M. C. DAWSON, Institute of Animal 
Physiology, Cambridge; and DOUGLAS N. RHODES, 
Meat Research Institute, Cambridge. 1965. Approx. 656 
pages. Prob. $19.00. 

APPLIED COMBINATORIAL MATHEMATICS 
Edited by EDWIN F. BECKENBACH, University of 

California, Los Angeles. A volume in the University of 
California Engineering and Physical Sciences Extension 
series. 1964. 608 pages. $13.50. 

ORDINARY DIFFERENTIAL EQUATIONS 
By PHILIP HARTMAN, The Johns Hopkins Univer- 

sity. 1964. 612 pager. $20.00. 

ENERGETICS OF PROPELLANT CHEMISTRY 

By BERNARD SIEGEL and LEROY SCHIELER, both 
of the Aerospace Corporation. 1964. 240 pages. $10.00. 

ORGANIC COMPLEXING REAGENTS 
Structure, Behavior, and Application to 
Inorganic Analysis 

By D. D. PERRIN, Australian National University. 
Volume 18 in the Interscience Chemical Analysis Series. 
1964. 365 pages. $12.00. 

PROGRESS IN INORGANIC CHEMISTRY 
Volume VI 

Series edited by F. ALBERT COTTON, M.I.T. An 
Interscience Book. 1964. 350 pages. $14.00. 

SEMICONDUCTOR SURFACES 

By A. MANY; Y. GOLDSTEIN; and N. B. GROVER, 
all of The Hebrew University, Jerusalemn. A North-Holland 
(Interscience) Book. 1965. Prob. $14.50. In press. 

NUCLEOTIDES AND COENZYMES 

By D. W. HUTCHINSON. A Methuen Biochemical 
monograph. 1964. 136 pages. $3.75. 

STUDIES IN STATISTICAL MECHANICS 
Volume 3 

Edited by J. DE BOER, University of Amsterdam; and 
G. E. UHLENBECK, The Rockefeller Institute. A North- 
Holland (Interscience) Book. 1965. Prob. $14.75. In press. 

LIGHT 
Second Edition 

By R. W. DITCHBURN, University of Reading. Inter- 
science Books. 1965. Two paperback volumes: Prob. $4.95 
each. In press. 

JOHN WILEY & SONS, Inc., 605 Third Avenue, New York, N.Y. 10016 
5 FEBRUARY 1965 

BIOTECHNOLOGY AND BIOENGINEERING 

Managing Editor: ELMER L. GADEN, Jr. A 

quarterly devoted to two vital areas of scientific and 
technical endeavor. It offers comprehensive coverage 
of advances now being made in research and indus- 
trial laboratories throughout the world. An Intersci- 
ence Publication. Subscription for calendar year 1965: 
$15.00. 
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'new automated technic provides rapid preparative and quantitative information on peptides 
... their size, occurrence and distribution... and assures detection. 

The Technicon AutoAnalyzer system you see 
above may well make history in protein research. 

By an ingenious extension of multiple-analysis 
chromatography, it not only separates peptides for 

preparative purposes, but at the same time gives 
quantitative information. 

The column effluent is split into many streams. 
One stream is subjected to a system of continuous 

hydrolysis. Another stream, unhydrolyzed, is used 
as control. Both are reacted with Ninhydrin. Com- 

parison of these gives information about the size of 
the peptide. Other parallel streams can be used 
simultaneously for specific amino acid reactions. 

Thus, the basic AutoAnalyzer? train can be aug- 
mented and shaped at will to provide more and 
more analytic information. 

In doing this, the system takes up where paper 
chromatography, electrophoresis and UV monitor- 

ing leave off. These methods are generally adequate 
enough for limited qualitative findings only. 

The Technicon? peptide system is automated from 
beginning to end with thoroughgoing AutoAnalyzer 
efficiency, rapidity, and reliability. This versatile 

AutoAnalyzer reduces to hours the days now con- 

scripted to the tedious task of peptide analysis. 

BEFORE, 

C H N I C O N 
CHROMATOGRAPHY CORP. 

Research Park * Chauncey, N.Y. 

Technicon International of Canada, Ltd., Montreal; 
Technicon Instruments Company, Ltd., London; Compagnie 

Technicon, Paris; Technicon GmbH, Frankfurt/M.; Technicon 
AB, Stockholm; Technicon, Basle; Technicon Italiana S.r.L., 
Rome; Technicon Equipment Pty., Ltd., Sydney; Compagnie 

Belge Technicon, Brussels; Conitech A/ S, Copenhagen 
Section of a chromatogram showing tryptic hydrolyzate of perfornic acid 
oxidized bovine pancreatic Ribonuclease before and after alkaline hydrolysis. 
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This is a typical record from a 
Honeywell Cardiovascular 

Recording System 

Record shOwn 1/3 actual size is from a 36- channel Visicorder; illustrated is a 14-channel instrument. 

A Honeywell system is designed by our applied 
physiology/engineering team to meet all of your 
data acquisition, data storage, and data reduction 
requirements.The Visicorder oscillograph which produced 
this record is in regular use at a well-known hospital research 
facility. Visicorders instantly and simultaneously record up to 
36 channels of physiological data of frequencies from DC to 
5,000 cycles per second. They have as many as fifteen record- 
ing speeds, from 2.5mm to 4000mm per second. Each record- 
ing trace may travel the full 30cm width of the recording paper. 

Shown at right is a medical data acquisition system con- 
sisting of a 24-channel Visicorder oscillograph, a Model 8100 
FM portable tape recorder/reproducer (8 channels, DC to 
10KC), and a Multi-trace oscilloscope which simultaneously 
displays up to 8 channels on a 17" scope. Such a system is 
custom-engineered from standard modules by our physi- 
ology/electronics engineering department to meet every data 
acquisition need of basic and clinical medical research. 

For complete details on using Honeywell data acquisition 
to handle the information from your research, please write to 
Dr. D. C. Sutfin, Mail Station 407, Honeywell-Denver, Denver 
80217. In Canada, Honeywell Controls, Ltd., Toronto 17. 
5 FEBRUARY 1965 
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-You may ask why buy a superspeed centrifuge 
when perhaps many of your projects require 
only low speeds, say, about 3,500 RPM. Re- 

23~~I~~~~~~~~~ w serve power is one answer! Whereas the ordi- 
nary centrifuge feels the strain early when 
asked to perform continuously at 3,500 or 

(wx.i~BXlii~~X~ W5,000 RPM, the SORVALL SS-3 and SS-4 are 
0I~~~ . ~~~~~-merely "loafing along" at such speeds. Think 

what this means in terms of instrument life. 
Reserve power is also a mighty handy thing 
for that special job where extra high G's are 

- l _ I mi 
1 called for. With SORVALL, they're there when 

you need them. And, of course, with the SS-3 
and SS-4 you get the added advantages of 
rotor versatility, Gyro-Action Self Centering 
Direct Drive*, reliable controls (automatic 
on the SS-3), and unique safety rotor-chamber 
guard and cover*. Why settle for just an 

'""~"~ ? SS-4 Maordinary centrifuge when the same amount 
<'Szerlt-Gyorgyof dollars will buy you a long-term invest- 

ment? Interested? For further information ask 
us for illustrated literature number SC-2SS. 

NORWALK * CONNECTICUT 

SORVALL CENTRIFUGES SERVE YOU BEST 

SS-3 Automaticth SuperS-34 Ro tor)ifuge 

(with SS-34 Rotor) Five Rotor versatility, 

Both the SS-3 and the SS-4 are adaptable to 
"Szent-Gyorgyi & Blum" Tube-Type Continuous Flow Centrifugation 



Today you can fulfill your experi- 
mental needs with the most com- 
plete, useful, and versatile system 
of modular nuclear instruments cur- 
rently available - RIDL's Designer 
Series. * And tomorrow, when those 
needs change or new ones arise, 
you will find they are still being met 
as the series is expanded. 

The benefits of totally integrated 
modular design are therefore always 
yours in the Designer Series. One 
of these benefits is the precise 
matching of your particular require- 
ments. You are also assured of 
compatibility among modules, both 
existing and planned. 

The adaptability and growth poten- 
tial of the Designer Series helps you 
overcome the threat of system ob- 
solescence. You can protect your 
initial investment and budget new 
purchases knowing that your chang- 
ing needs will always be met. 

The modules illustrated at right are 
representative of the classes within 
the Designer Series family. Round- 
ing out the series are detectors, pre- 
amplifiers, stabilizers, coincidence 
equipment, spectrometer sweep 
units, printers, and programmers. 
We also offer a wide range of cases 
and cabinets, as well as kits for your 
own construction of one-of-a-kind, 
special-purpose modules. 

To investigate the unique adaptabil- 
ity of the Designer Series, consult 
your RIDLsales engineeror write us. 

AMPLIFIERS.iSingle or dual. Also 
amplifier-discriminators, mixer ampli- 
fiers, and double delay line amplifiers. 

SINGLE-CHANNEL ANALYZERS. 
With integral and differential outputs, 
excellent baseline and window stability, 
wide dynamic range, high count rate, 
and very short pulse-pair resolution. 

COUNT RATE METERS. Linear or 
linear/log. Eight linear ranges cover 0 
to 106 cpm. Log ranges cover 10 to 106. 

HIGH-VOLTAGE POWER SUPPLIES. 
Cover range of 0 to 6000 volts. Output 
adjustable continuously or in incre- 
ments. 

TIMERS. Five-decade, printing or non- 
printing, with ranges from 0.1 to 10,000 
minutes or seconds. 

PULSE GENERATORS. Offer variable 
pulse amplitude and polarity, select- 
able rise and decay times, fixed or vari- 
able pulse repetition rates, and ex- 
ponential or rectangular pulse shapes. 

SCALERS. With or without presetcount 
in count capacities from 101 to 1012. Ac- 
cept pulse inputs to 10 mc/sec con- 
tinuous with pulse-pair resolution less 
than 10 nanoseconds. 

'Trademark of RIDL 

RIDL 
RADIATION INSTRUMENT 
DEVELOPMENT LABORATORY 
A DIVISION OF NUCLEAR-CHICAGO CORPORATION 

4517 West North Ave., Melrose Park, 11I. 60160 

In Europe: Donker Curtiusstraat 7 
Amsterdam W, The Netherlands 

Scientists and engineers interested in challenging career opportunities are invited to contact our personnel director. 
5 FEBRUARY 1965 545 



r 
This stainless : 

steel tape 

why our newv,: 

low cost X-Y recorders stay accurate 

to 0.1% 

$1790 $1450 
We call it the "direct-drive tape." It is part of the rugged, 
single-loop, linear, ball-bearing drive system which replaces 
the complex pulley and string drive you have been accus- 
tomed to in other X-Y recorders. Based on 15 years of expe- 
rience in building premium quality recorders, these versatile 
instruments are new in concept, quality and reliability in 
the low-price field. Both the 81/2" x 11" and 11" x 17" 
recorders offer such valuable features as precision slide- 
wire feedback potentiometers; a quiet vacuum system 
which will hold any size or shape of paper; zener diode 
reference; built-in time base; and all solid-state circuitry 
for as little as $1450. 

Specifications: 
Static accuracy-0.1% 
Dynamic accuracy-0.2% 
Repeatability-0.05% 
18 Calibrated D-C Ranges- 
lmv/in. to 20 v/in. 
Continuously variable scale factor 
on all ranges 
High input impedance 
Calibrated multi-range time base 
Zener diode reference supplies 
One board length of zero suppression 
Plug-in disposable ink cartridge 
Rack or table mount in one instrument 
Inch or centimeter scaling 
EAI Variplotter?-1120 (81/2" x 11")-$1450 
EAI Variplotter?-1130 (11" x 17")-$1790 

(Note: Prices and specifications subject to change without notice. F.O.B. West Long Branch, New Jersey. Prices apply U.S.A. only.) 

A | ELECTRONIC ASSOCIATES, INC., West Long Branch, New Jersey 

ADVANCED SYSTEMS ANALYSIS AND COMPUTATION SERVICES/ANALOG COMPUTERS/HYBRID ANALOG-DIOITAL COMPUTATION EQUIPMENT/SIMULATION SYSTEMS/ 
SCIENTIFIC AND LABORATORY INSTRUMENTS/INDUSTRIAL PROCESS CONTROL SYSTEMS/PHOTOGRAMMETRIC EQUIPMENT/RANGE INSTRUMENTATION SYSTEMS/TEST 
AND CHECK-OUT SYSTEMS/MILITARY AND INDUSTRIAL RESEARCH AND DEVELOPMENT SERVICES/FIELD ENGINEERING AND EQUIPMENT MAINTENANCE SERVICES. 
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Gc JALJA:J 
NEW MODEL 885 GLASS PLATE SCANNER 
FOR THIN LAYER CHROMATOGRAPHY 

The Model 885 Glass Plate Scanner now extends the 
range and versatility of the Model 880 Low Background 
Autoscanner for applications involving the assay of thin 
layer chromatograms. Designed as an accessory system 
to operate in conjunction with the Autoscanner, the 
.Model 885 provides a convenient, low cost system for 
assaying TLC glass plates with unequalled accuracy 
and sensitivity. The compact design of Model 885 allows 
it to be operated atop the Model 880 Autoscanner so 
that no additional bench space is required. 

Utilizing the electronics of the Model 880 Autoscanner, 
the Model 885 provides 2 pi windowless detection for 
tritium, carbon-14, sulphur-35 and other beta-emitting 
radioisotopes. A pushbutton transmission provides 10 
scanning speeds identical to those available on the 
Model 880 Autoscanner, assuring absolute correlation 
between the glass slides and recorder chart paper. An 
automatic marking system places a distinctive "pip" on 
the chart record to denote the beginning and end of 
each TLC plate. This assures accurate location of radio- 
active zones. 

Model 885 is furnished with three interchangeable 
stainless steel collimators of X cm., Y cm., and X cm. 
width to meet varying requirements of chromatogram 
resolution while maintaining maximum detection sen- 
sitivity. Standard glass plates from '"--2X" wide and 
up to 12" in length may be scanned. 

To facilitate the scanning of either paper or TLC 
chromatograms, an automatic power and gas control 
system incorporated in the Model 885 Glass Plate Scan- 
ner switches both electronics and counting gas supply 
from the Model 880 to the Glass Plate Scanner when 
power is applied. 

To further increase the-versatility of the Model 885 
Glass Plate Scanner, the Model 880 ADS digital in- 
tegration system may also be used to provide quanti- 
tative evaluation with digital presentation of radio- 
active zones. 

For additional information on the new Model 885 Glass 
Plate Scanner, write Vanguard, P. 0. Box 244, LaGrange, 
Illinois, or one of the local sales offices. 

Af f A NGUARD 
&I 'SrRuM EA'r 

Model 885 shown atop 
the Model 880 Autoscanner 

Model 885 
Glass Plate Scanner 

subsidiary of 
TECHNICAL MEASUREMENT CORPORATION 

Designers and Manufacturers of Precision Instrumentation for Research * 441 Washington Ave., North Haven, Conn. 06473 
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Recent AAAS Symposium Volumes 
#76. Agricultural Sciences for Developing Nations. 

October 1964. 230 pages. References. Index. 
Edited by: Albert H. Moseman 
Characteristics of agricultural systems in emerg- 
ing nations-Research to devise and adapt in- 
novations-Education and development of hu- 
man resources-Establishing indigenous institu- 
tions to serve advancing agriculture. 

Price: $6.75. AAAS Member's Cash Price: $6.00. 
#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 U.S. 
1963. 604 pages. 98 illustrations. 
Edited by: Carle Hodge and Peter C. Duisberg. 
"Best collection of background material . . . 
well balanced and highly readable . . . prob- 
ably the broadest and most nearly complete 
treatment of arid lands yet published." Journal 
of Forestry, May 1964. 

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. 
"Lively symposium . . . three main divisions: 
The Resource Setting, Criteria and Policies, and 
The Role of Government . . . deserves con- 
tinuing reference as a provocative contribution 
to the urgent problems of western resource 
disposition and management." Journal of 
Forestry, November 1963. 

Price: $8.00. AAAS Member's Cash Price: $7.00. 
#72. Spermatozoan Motility. 

1962. 322 pages. 113 illustrations. 
Edited by: David W. Bishop. 
"This book is an excellent assemblage of re- 
cent finrdinoc ann rennrtc nf newxx dIntq rplTlativxr 

#71. Great Lakes Basin. 
1962. 320 pages. 92 illustrations. 
Edited by: Howard J. Pincus. 
". . Difficulty ... in attempting to do justice 
to all the topics covered in a book as rich as 
this one in content, interpretation, and discus- 
sion. . . . Well designed and pleasing in ap- 
pearance. . . . Highly recommended to scien- 
tist and layman alike." Transactions, American 
Geophysical Union, December 1963. 

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. 
"This book . . . makes fascinating reading for 
all clinicians and research workers interested 
in keratinising tissues." British Dental Journal, 
15 Jan. 1963. 

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

#68. Sciences in Communist China. 
1961. 884 pages. 23 illustrations. 
Edited by: Sidney H. Gould. 
". .. strofigly 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. 
---r p lexing prob le m o -ysper mo wubaia lityLV 
to the perplexing problem of sperm mobility #65. Aging... Some Social and Biological Aspects. and includes the opinions and ideas of cytolo- 
gists, biophysicists, biochemists and physiolo- 1960. 436 pages. 65 illustrations. 
gists." Journal of Animal Sciences, March 1963. Edited by: Nathan W. Shock. 

"Of great value to the research worker who "The 26 contributors include many of the most 
is interested in the problems of flagellar mo- respected names in American gerontology, and 
tion." The American Journal of the Medical the chapters cover a wealth of material."- 
Sciences, March 1963. Journal of Gerontology 

Price: $7.50. AAAS Member's Cash Price: $6.50. Price: $8.50. AAAS Member's Cash Price: $7.50. 
British Agents: Bailey Bros. & Swinfen, Ltd., Warner House, 48 Upper Thames Street, London, E.C.4 

Clip out this Form. Fill in and Mail Today 
?1 I~~ I? 

Circle Volumes 
You Wish To 
Order ... 

76 75 74 

73 72 71 

70 68 67 

66 65 

$.......... 

Payment 
Enclosed 

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: 

Name .......................................................................... 

Address ........................................................................ 

City .................................. State ............. Zip Code ............ 
Please check: 
( ) I am a member of AAAS, and enclose payment for the volumes indicated at member 

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

( ) Please send Membership Application Form. 
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Did You Know 
that You Can Buy 

an LKB 

FRACTION 

COLLECTOR 

for $450 ? 

SURPRISED ? 

The LKB RadiRac Fraction Collector has a long history 
of reliable operation, whether in the cold room or out. 

Naturally only the finest materials and careful manufac- 
turing procedures go into every component to ensure this 
sort of dependability. But you can put proven reliability 
to work in your lab through LKB's Building Block Sys- 
tem. Start off with an Economia Model (Rotator Assembly 
and Siphon Stand) at $450.* Add a Distributor to make a 
Sectora Model, and later a Timing Control and you have 
the Universal Model. Add a Drop Counter if you wish; a 
"Large Volume Assembly"; a ... well, write and ask for 
our brochure; it describes all the possibilities. Request 
Bulletin No. 3400 S2. 

*Prices F.O.B. Wash., D.C., U.S.A. only. 
For prices in other countries, contact: 

LKB Produkter, AB, Stockholm, 
or your local LKB Distributor 

Sectoyra Model, for volumetric siphoning in spiral or 
tsquare-wave" distribution patterns. Includes Rotator, 
Distributor, Siphon Stand and Rimless Tube Racks. 

U:niver-sal AModel, f: or volumetr, ic siphonin:i? : --:g and timed- 

Universal Model, for volumetric siphoning and timed- 
flow collecting in spiral or "square-wave" patterns. In- 
cludes Rotator, Distributor, Controller, Siphon Stand, 
Rimless Tube Racks and Tubing Holder. 

__p ?LKB INSTRUMENTS, INC., 4840 Rugby Ave., Washington, D.C. 20014 

'lk ^LKB PRODUKTER AB, P.O. Box 12220, Stockholm 12, Sweden 
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One of a series briefly describing GM's research in depgt 

A good close look at corrosion mechanisms 

Most metals corrode when given the chance, 

Why? How? 

To help find out, General Motors Research chemists 
have developed a very rapid, but accurate, method of 
examining corrosion reactions. 

These perplexities are probed by carefully controlling an 
electric current that is made to flow between a metal 
sample and a nearby auxiliary electrode-with both 
immersed in a corrosive aqueous solution. This polarizing 
current supplements some corrosion reaction currents, 
opposes others. Simultaneously measuring the polarizing 
current and the electrochemical potential near the 
sample's surface provides a continuous monitor of subtle 
changes in instantaneous corrosion rate. 

This continuous, dynamic information provides a rapid 
way to study the effects of a variety of corrosive 
ions, corrosion inhibitors, gases, and other environmental 
variables. It also helps in understanding the fundamental 
mechanisms of corrosion and protection processes. 
For instance . . . results have reinforced the view that 
podium nitrite inhibits the corrosion of steel, in chloride or 
sulfate solutions, by helping form a protective oxide 
film at the metal surface and maintaining it in dynamic 
equilibrium. They also indicate that the basic function of 
sodium nitrite is to help provide the current needed 
to form the protective oxide film. 

This blending of everyday application with basic 
understanding is a frequent consequence of General 
Motors research in depth. 

General Motors Research Laboratories 
Warren, Michigan 

2.4 r 

Effect of gases on a mild steel sample in a 
corrosive solution containing inhibitor. 
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Perylene in H2SO, 

MODEL ALX 10 sensilivily 10" H spins 
an advanced research instru- 
ment with many optional acces- 
sories for your specific experi- 
mental needs. 

ZL Available for X Band or Ka Band ice f :$9 
(35Gc) Operation. 

L Low Temperature Probe and Dew- 
ars for Cryogenic Experiments. 

Linear Field Control (Hall Feedback 
Loop) for Precise Field Sweep. 

Cl Average Transient Memory Com- 
puter for Effective Noise Figure Im- 
provement. 

O Digitally Converted Alpha Numeric Depending on Magnet/power supply and Accessory Choice - 

Display for Direct Computer Entry. Complete System prices from $21,950. 

*9 DWGH AYBEKLE,SCIENTIFIC Z a3E LABDFORATIRIES, INC. 
940 DWIGHT WAY D BERKELEY, CALIFORNIA 94710 I PHONE 415 848-5355 

5 FEBRUARY 1965 553 



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. 

FERMACELL FEATURES 
Removable Fermentor Vessel is easy to han- 
die, 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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Now available for prompt shipment: 
Cyanogen, Nickel Carbonyl, Deuterium, tech. grade 

Cyanogen (CN)2 
Cyanogen, also called Dicyan and Oxalonitrile, is 
a colorless, flammable, toxic gas at room temper- 
ature and atmospheric pressure with a charac- 
teristic almond-like odor. It is supplied in 8 oz., 
2 lb. and 5 lb. cylinders as a liquefied gas under 
its own vapor pressure of about 60 p.s.i.g. at 
70?F. Cyanogen has a minimum purity speci- 
fication of 98.5% by volume. The following is a 
typical analysis of the gas as supplied by Mathe- 
son: Vol. 
Cyanogen 99.14% 
Hydrogen Cyanide 3200 ppm 
Carbon Dioxide 0.5% 
Chlorine nil 
Water 

' 
nil 

Nitrogen trace 
Hydrogen Chloride nil 
Cyanogen Chloride 400 ppm 
Physical constants (partial listing) of Cyanogen are 
as follows: 
Molecular Weight 52.04 
Vapor Pressure? 70?F. 60.1 p.s.i.g. 
Specific Volume, 70?F., 

1 atm. 7.4 cu. ft./lb. 
Boiling Point @ 1 atm. -6.1?F. (-21.17?C.) 
Freezing Point 

@ 1 atm. -18.2?F. (-27.9?C.) 
Density, Liquid @ b.p. 0.9537 g./cc. 
Critical Temperature 259.8?F. (126.55?C.) 
Critical Pressure 855.5 p.s.i.a. (58.2 atm.) 
Latent Heat of 

Vaporization @ b.p. 5.778 kcal./mole 
Specific Heat, Gas Cp, 

15?C., 1 atm. 0.4095 cal./g/?C. 
Specific Heat, Gas Cv, 

15?C., 1 atm. 0.3260 cal./g/?C. 
Specific Heat Ratio, 

Cp/Cv ̂  1.256 
Viscosity, Gas, 20?C. 107 micropoises 
Surface Tension @ b.p. 21.98 dynes/cm. 
Heat of Dissociation 77it4 kcal./mole 
Trouton's Constant 22.94 
Heat of Formation 73.8 kcal./mole 
Flammability Limits 

in Air 6-32% 
Because cyanogen burns with a very hot flame 
it is of interest as a gas for welding and cutting 
heat-resistant metals, as a rocket and missile 
propellant when mixed with an oxidizing agent 
such as Ozone or Fluorine, as a fumigant, and as an 
intermediate in many organic chemical syntheses. 
Recommended Controls 
Single Stage Regulator: Matheson #19C-160 
Needle Valves: Matheson #57-.10 and #59 
Nickel Carbonyl Ni (CO)4 
Nickel Carbonyl is a volatile, toxic, mobile liquid 
with a musty odor. It melts at-25?C. and boils at 
43?C. Its vapor pressure at 68?F. is 315 mm. Hg.; 
specific gravity at 17?C., 1.32. Its molecular 

weight is 170.73. It is supplied in 1, 5, 10, 25, and 
150 Ibs. quantities in cylinders pressurized with 
carbon monoxide to 15 p.s.i.g. at 68?F. Cylinders 
containing 25 and 100 Ibs. of Nickel Carbonyl are 
supplied with a goose-neck eductor tube. Nickel 
Carbonyl is practically insoluble in water and 
does not react with water or aqueous acids or 
alkalies. It is highly soluble in many organic 
solvents, such as ethanol, ether, benzene, and 
chloroform. In Nickel Carbonyl, the four car- 
bonyl groups form a tetrahedral arrangement 
and are linked covalently to the metal through 
carbon rather than oxygen. Its properties reflect 
this unusual coordination structure. Nickel Car- 
bonyl begins to decompose at 50?C. into Nickel 
and Carbon Monoxide. In many reactions, the 
properties of Nickel Carbonyl are those of Nickel 
and Carbon Monoxide. Thus Nickel Carbonyl, 
when reacted with Bromine, gives Nickel Bromide 
and Carbon Monoxide. However, with Grignard 
reagents its reactions are those of Carbon Mon- 
oxide. Nickel Carbonyl is oxidized rapidly by 
atmospheric Oxygen to Nickel Oxide, with liber- 
ation of Carbon Monoxide. Nickel Carbonyl is 
used as a catalyst in carbonylation reactions. It 
is also used (in the Mond process) as a way to 
refine Nickel. Nickel Carbonyl has been used to 
obtain metallic mirrors and to coat objects with 
a thin film of Nickel. 
Recommended Controls 
Needle Valve: Matheson #50-320 
Lecture Bottle Control: Matheson #31 
Deuterium, Technical Grade D2 
Now at a new lower price. 
This heavier, stable isotope of ordinary hydrogen 
is a colorless, odorless, flammable gas. It is 
shipped as a non-liquefied gas in high pressure 
steel cylinders at varying pressures depending on 
the quantity packaged. Cylinder sizes are 7, 14, 
50, 100, 500 and 1000 liters. Matheson's tech- 
nical grade Deuterium has a minimum purity of 
98.0 atom percent. (Matheson also offers Deu- 
terium as a 99.5 atom percent gas.) 

Physical constants (partial listing) of technical grade 
Deuterium are as follows: 
Molecular Weight 4.032 
Specific Volume 

(70?F., 1 atm.) 97 cu. ft./lb. 
Boiling Point @ 1 atm. 23.59?K. (-417.1?F.) 

(-249.5?C.) 
Triple Point 18.71?K. (-425.9?F.) 

(-254.4?C.) 
Freezing Point 18.58?K. (-426.1?F.) 

@ 121 mm. Hg (-254.5?C.) 
Specific Gravity 

(Hydrogen= 1) 2.0 
Density, Gas 

(32?F., 1 atm.) 0.01122 Ib./cu. ft. 
Critical Temperature 38.35?K. (-390.55?F.) 

(-234.75?C.) 
Critical Pressure 241.55 p.s.i.a. 

(16.432 atm.) 
Latent Heat of Fusion 

@ Triple Point 52.3 cal./mole 
Latent Heat of 

Sublimation @ 18.58?K. 355.4 cal./mole 
Latent Heat of 

Vaporization @ b.p. 293 cal./mole 
Flammable Limits in Air 5-75% (by volume) 

Deuterium is used in tracer applications, in re- 
action rate studies, and exchange reaction studies, 
i.e., reactions in which one or more deuterium 
atoms trade places with light hydrogen atoms in 
some ion or molecule. 

Recommended Controls 
Two Stage Regulator: Matheson #8-350 
Single Stage Regulators: Matheson #1L-350, 
#1H-350 and #36 
Needle Valves: Matheson #50-350, #52-350 
and #31 

Data Sheets 
Data Sheets which include prices are now avail- 
able on these three gases. Check coupon for data 
sheets you desire. 

I The Matheson Company, Inc., P.O. Box 85, E. Rutherford, N.J. 07073 
I Please send Price and Data Sheets on the following: 

O Cyanogen 

N;mn 

E Nickel Carbonyl El Deuterium, tech, grade 

Firm 

Add roes 

p"itv fStatF 

P. 0. Box 85, East Rutherford, N. J. 
* E V E A _PTH ES *I N GPlants in Morrow, Ga., Joliet, Illinois, La Porte, Texas, Newark, Calif. 

_ _ _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Matheson of Canada, Ltd., Whitby, Ont. 
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Or purple, 
or blue, 
or black, 
or even yellow. 
Beckman Electrodes come in, 

five distinctive colors-but 

not just for looks. Each color 

means a particular type of 

electrode for your particular 
purpose. Our new catalog lists 121 

different designs, each the 

very best for a given application. 
And they're all in stock for 

immediate delivery. Call your local 

Beckman office today or 
write for the Electrode Catalog 
and choose your own. 

Or purple, 
or blue, 
or black, 
or even yellow. 
Beckman Electrodes come in, 

five distinctive colors-but 

not just for looks. Each color 

means a particular type of 

electrode for your particular 
purpose. Our new catalog lists 121 

different designs, each the 

very best for a given application. 
And they're all in stock for 

immediate delivery. Call your local 

Beckman office today or 
write for the Electrode Catalog 
and choose your own. 

Or purple, 
or blue, 
or black, 
or even yellow. 
Beckman Electrodes come in, 

five distinctive colors-but 

not just for looks. Each color 

means a particular type of 

electrode for your particular 
purpose. Our new catalog lists 121 

different designs, each the 

very best for a given application. 
And they're all in stock for 

immediate delivery. Call your local 

Beckman office today or 
write for the Electrode Catalog 
and choose your own. 
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SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 
FULLERTON, CALIFORNIA . 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; 

MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, 

FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA 
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is no unique theory that describes a 
given phenomenon, as is easily proved 
by making a trivial modification of any 
given theory which does not change 
its description of the set of phenom- 
ena that are on hand. The theory that 
endures is the one that describes a 
large set of phenomena compactly. 
This involves the minimization of a 
subjective quantity, human effort, 
which, like many quantities in engi- 
neering, is not capable of exact mea- 
surement. A theory is modified or 
abandoned when it fails to describe 
a phenomenon that it should describe. 
A theory does not necessarily have 
predictive power, and it may not nec- 
essarily be capable of predicting nu- 
merical values in a useful way. For 

example, consider the problem of de- 

signing a pulse circuit using diodes and 
transistors. Many have felt the desira- 

bility of applying digital computers to 
this task, but only a few have achieved 
any significant degree of success. Fun- 
damental philosophic difficulties have 
impeded progress. To see this, first 
note that if the transient performance 
(response to arbitrary time-varying 
waveforms) of the circuit can be 
computed, then by known procedures 
a circuit can be designed (component 
parameter values obtained) given a 
circuit configuration. The determina- 
tion of a circuit configuration is a cre- 
ative act. To compute the transient re- 

sponse to a given waveform by known 
methods requires that differential, in- 

tegral, and other equations be avail- 
able for each component. A semicon- 
ductor diode is a physical device whose 

operation is described by solid-state 
theory. However, the equations de- 
scribing the response of a real, physi- 
cal diode to arbitrary stimuli have not 
been obtained. In principle, quantum 
mechanics applied to the physical 
structure of the diode could give 
quantitative answers, but no computer 
smaller than the universe could solve 
the problem in a reasonable time. The 
band approximation and the diffusion 

theory serve only to describe but do 
not give quantitative, useful results ex- 

cept for nearly ideal cases. The circuit 
designer has to design his circuit to 
use real devices obtainable from a 
manufacturer. He is limited to only 
those tests that can be made at the 
diode terminals. For linear black 
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this task, but only a few have achieved 
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impeded progress. To see this, first 
note that if the transient performance 
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a circuit can be designed (component 
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circuit configuration. The determina- 
tion of a circuit configuration is a cre- 
ative act. To compute the transient re- 

sponse to a given waveform by known 
methods requires that differential, in- 

tegral, and other equations be avail- 
able for each component. A semicon- 
ductor diode is a physical device whose 

operation is described by solid-state 
theory. However, the equations de- 
scribing the response of a real, physi- 
cal diode to arbitrary stimuli have not 
been obtained. In principle, quantum 
mechanics applied to the physical 
structure of the diode could give 
quantitative answers, but no computer 
smaller than the universe could solve 
the problem in a reasonable time. The 
band approximation and the diffusion 

theory serve only to describe but do 
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in constructing a mathematical theory 
on the basis of experiment or experi- 
ence. That is, if a general synthesis 
procedure for nonlinear systems based 
on terminal properties could be found, 
the pulse-circuit-by-computer-design- 
problem could be done mechanically, 
and the procedure would be of in- 
estimable value to the physical scien- 
tist. 
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For Complexity 

Szent-Gy6rgyi's suggested resolution 
of the problems of teaching associ- 
ated with expanding scientific knowl- 
edge (4 Dec., p. 1278) would have 
the undesirable effect of perpetuating 
an underlying assumption of simplicity 
or parsimony in the "laws of nature" 
that is directly contradicted by the in- 

creasing complexity evident in the very 
"explosion" of scientific knowledge to 
which Szent-Gy6rgyi addresses him- 
self. 

As I have attempted to document 
in detail elsewhere ["Parsimony in 

psychology," Psychol. Rept. 11, 555 
(1962)], an inappropriate adherence to 

simplicity of scientific investigation and 

explanation has been a major deterrent 
to progress in experimental psychol- 
ogy, and probably in other fields of 
science as well. It is most unfortunate 
that current scientific methodology 
offers no satisfactory guarantee that an 
excessively simple principle or tech- 
nique will be rejected merely because 
it is too simple to cope with the em- 

pirical facts. Consequently, it becomes 

exceedingly difficult in practice to rid 
science of oversimplified formulations, 
especially when so many scientists, 
like Szent-Gy6rgyi, appear dedicated 
to the proposition that the many pres- 
ently unresolved "riddles of nature" 
will ultimately yield to a single simple 
and general explanation.... 

Our teaching will be far more help- 
ful and effective if we attempt to con- 

vey the great importance and excite- 
ment attached to the complexities of 
science and the investigation thereof, 
rather than misleading the student by 
emphasizing an underlying simplicity 
which he probably will never experi- 
ence. 

WILLIAM F. BATTIG 

Department of Psychology, University 
of Maryland, College Park 20742 

SCIENCE, VOL. 147 

For Complexity 

Szent-Gy6rgyi's suggested resolution 
of the problems of teaching associ- 
ated with expanding scientific knowl- 
edge (4 Dec., p. 1278) would have 
the undesirable effect of perpetuating 
an underlying assumption of simplicity 
or parsimony in the "laws of nature" 
that is directly contradicted by the in- 

creasing complexity evident in the very 
"explosion" of scientific knowledge to 
which Szent-Gy6rgyi addresses him- 
self. 

As I have attempted to document 
in detail elsewhere ["Parsimony in 

psychology," Psychol. Rept. 11, 555 
(1962)], an inappropriate adherence to 

simplicity of scientific investigation and 

explanation has been a major deterrent 
to progress in experimental psychol- 
ogy, and probably in other fields of 
science as well. It is most unfortunate 
that current scientific methodology 
offers no satisfactory guarantee that an 
excessively simple principle or tech- 
nique will be rejected merely because 
it is too simple to cope with the em- 

pirical facts. Consequently, it becomes 

exceedingly difficult in practice to rid 
science of oversimplified formulations, 
especially when so many scientists, 
like Szent-Gy6rgyi, appear dedicated 
to the proposition that the many pres- 
ently unresolved "riddles of nature" 
will ultimately yield to a single simple 
and general explanation.... 

Our teaching will be far more help- 
ful and effective if we attempt to con- 

vey the great importance and excite- 
ment attached to the complexities of 
science and the investigation thereof, 
rather than misleading the student by 
emphasizing an underlying simplicity 
which he probably will never experi- 
ence. 

WILLIAM F. BATTIG 

Department of Psychology, University 
of Maryland, College Park 20742 

SCIENCE, VOL. 147 

For Complexity 

Szent-Gy6rgyi's suggested resolution 
of the problems of teaching associ- 
ated with expanding scientific knowl- 
edge (4 Dec., p. 1278) would have 
the undesirable effect of perpetuating 
an underlying assumption of simplicity 
or parsimony in the "laws of nature" 
that is directly contradicted by the in- 

creasing complexity evident in the very 
"explosion" of scientific knowledge to 
which Szent-Gy6rgyi addresses him- 
self. 

As I have attempted to document 
in detail elsewhere ["Parsimony in 

psychology," Psychol. Rept. 11, 555 
(1962)], an inappropriate adherence to 

simplicity of scientific investigation and 

explanation has been a major deterrent 
to progress in experimental psychol- 
ogy, and probably in other fields of 
science as well. It is most unfortunate 
that current scientific methodology 
offers no satisfactory guarantee that an 
excessively simple principle or tech- 
nique will be rejected merely because 
it is too simple to cope with the em- 

pirical facts. Consequently, it becomes 

exceedingly difficult in practice to rid 
science of oversimplified formulations, 
especially when so many scientists, 
like Szent-Gy6rgyi, appear dedicated 
to the proposition that the many pres- 
ently unresolved "riddles of nature" 
will ultimately yield to a single simple 
and general explanation.... 

Our teaching will be far more help- 
ful and effective if we attempt to con- 

vey the great importance and excite- 
ment attached to the complexities of 
science and the investigation thereof, 
rather than misleading the student by 
emphasizing an underlying simplicity 
which he probably will never experi- 
ence. 

WILLIAM F. BATTIG 

Department of Psychology, University 
of Maryland, College Park 20742 

SCIENCE, VOL. 147 

r r r 



servo/riter? II recorders 
are available with I to 
6 pens, in portable and 
flush-mounting models, 
with wide or narrow 
charts. Choice of in- 
puts, ranges, chart 
speeds, accessories, al- 
most any combination 
--you name it. 

trace with 10% steps 
shows better than 14% 
accuracy 
trace shows 0.4 sec 
response at chart 
speed of 12 in.l/min. 

ramp illustrates linear. 
ity of low noise, in- 
finite resolution system 
you can actually detect 
0.1% steps 

test shows no discerni. 
ble deadband - sensi. 
tivity better than 0.05% 

A 
dI 

df 
a potentiometric re- 
corder with frequency 
response: 5 cps at 10% 
full-scale 

7ts 
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THE GILSON RESPIROMETER, an in- 
novation in the field of microrespirometry, 
,provides for differential respirometry with 
digital readout in numbers of microliters. 

A calibrated micrometer returns the 
manometer fluid to its balanced position by 
movement of a piston in the enclosed vol- 
ume. This obviates the need for calibration 
of glassware and simplifies calculations. 

Because there is no change in the level 
of manometer fluid at balance, this permits 
the connection of a large number of mano- 
meter-flask units to but a single reference 
flask. 

Varying barometric pressure and moder- 
ate variations in temperature have no 
effect. Furthermore, with an attached 
barometer and system for evacuation and 
supplying gas, an experiment can be con- 
ducted at either a standard pressure or at 
a pressure which may be chosen in order to 
simplify calculations. 

Refrigerated and photosynthesis models 
are available. 

A severalfold increase in accuracy and 
reproducibility of results is provided in 
comparison with a ntndifferential method. 

12 

UV-254 
UV-265 1F for nucleotides 
UV-280 1F for proteins 
GME ULTRAVIOLET ABSORPTION 
METERS are designed to indicate which 
test tubes in the Fractionator contain ma- 
terial of interest. 

THE GME OXYGRAPH was devel- 
oped in collaboration with Dr. S. Kuby 
of the Enzyme Institute, University of 
Wisconsin, Madison. It is a micro 
platinum cathode for recording rapid 
changes of oxygen con- 
centration in solution. 
The design of the elec- A 
trode vessel is such as to 
minimize air diffusion 
into the 2.5 ml. cell. 

Recording 
is done on fan- 
folded, 20-cm.- 
wide paper with 

square mark- ": i?': 
ings. The 
response time 
is about one I 
second for the 
full span of 
200 mm. 

GME POLYGRAPHS are 
designed to provide conveni- 
ent and accurate recording of 
physiological variables en- 
countered in physiology, phar- 
macology, cardiovascular sur- 
gery, cardiac catheterization, 
and anesthesiology. The ex- 
clusion of utility for industrial 
use has resulted in simplifi- 
cation of operation and struc- 
ture without loss of function 
in the field of biology. 

THE ESSENCE OF DIRECT AND SIMPLE DESIGN AND RUGGED CONSTRUCTION 
TO PROVIDE THE HIGHEST RELIABILITY 

G ILSON 
.................................... ...... ....... ............... . 

GME FRACTIONATORS have been in use 
for many years and are being ordered in 
ever-increasing numbers. All of the avail- 
able types of collecting units may be actu- 
ated by the new Gilson combination drop 
counter and timer, or by the Gilson volu- 
metric unit. A miniature cold room is avail- 
able to refrigerate the column without 
corldensation problems. 

GME HIGH-VOLTAGE 
ELECTROPHORATORS 
are designed to provide rapid 
and convenient separation of 
polypeptides, amino acids, 
nucleotides, and many other 
compounds. The use of large 
sheets of paper permits chro- 
matography in a second di- 
mension for "finger print- 
ing," and high resolution one- 
dimensional separations. 
Model D-5,000 volts at 300 
ma.; Model DW-10,000 volts 
at 500 ma. 

GILSON MEDICAL ELECTRONICS Middleton, Wis. 53562.0n Madison's West Beltline Highway- Phone 608/836-1551 

THE GME TRANSFERATOR is an instru- 
ment designed to facilitate the use of the 
spectrophotometer. Successive samples 
may be transferred from test tubes into the 
spectrophotometer cuvette, read, and trans- 
ferred back into the original test tubes. 

_ ___ _ \ /----------- -"-------- 
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The Federal Science Budget 
In the 1966 federal budget, which was summarized in Science 

last week, one explanatory statement concerning funds proposed for 
the National Science Foundation will be of particular interest in the 
universities, for it states an objective that must have been involved 
in much of the thinking concerning basic scientific research and 

higher education: "Major emphasis in 1966 is on providing funds 
in the Foundation budget to maintain an adequate rate of growth in 
Federal support for research in colleges and universities. Funds are 
also included for increased support for graduate training in the 
sciences and engineering and for strengthening science programs at 

developing institutions." 
Accordingly, the President requested that NSF funds for research 

grants be increased by 51 percent, enough to allow an increase from 
2900 grants in 1965 to 4300 in 1966. Funds for institutional grants-- 
including the new science development grants-are 27 percent above 
1965. 

Relatively smaller increases are planned in the budgets of other 
agencies. Research grant funds requested for the National Institutes 
of Health are up by 8 percent. NASA plans to increase expenditures 
for research in physics and astronomy by 23 percent and in the bio- 
sciences by 5 percent. 

Money for fellowships and traineeships in the NSF budget would 
increase the number of graduate students supported from 7725 to 
8810. The NIH fellowships and training grant funds are scheduled 
to increase by 13 and 7 percent, respectively. A larger budget for the 
Office of Education will allow an increase in the number of graduate 
fellowships from 5883 to 10,494, and in the number of student loans, 
from 317,000 to 340,000. The Office of Education fellowships and 
loans will go to students in many fields, including science and 

engineering. 
Of related interest is the fact that the President has requested $98 

million for the Office of Education (in comparison with $37 million 
in 1965) "for invention and testing of new ways of learning, including 
design of curricular materials." 

From 1948 through 1964, the total federal R&D budget increased 
at an average rate of about 20 percent a year. Obviously that rate 
could not be sustained much longer; the annual total now exceeds 
$15 billion and represents more than 15 percent of the entire budget. 
Warnings of a necessary leveling off are clearly being borne out; the 
1965 and 1966 totals will exceed those for the previous year by from 
2 to 5 percent. 

At the basic research end of the spectrum, however, substantial 
increases continue; there has been an average increase of 12 percent 
a year for the past 2 years. Ten years ago about 7 percent of federal 
R&D money went into basic research. The percentage has increased 
to 12 in 1964, 13 in 1965, and a budgeted 14 in 1966. 

Congress will have its way with all these figures. There would be 
no violation of precedent if some were decreased and others increased. 
But at this stage it is clear that there is a leveling off in the total of 
R&D funds and that there continue to be substantial increases for 
basic research and the support of graduate students.-DAEL WOLFLE 
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Announcing Model 115...Versatile New 

400 Channel Analyzer from Packard 

The design criteria for this new analyzer were simple 
yet demanding: Increase the versatility of operation 
without compromising the high levels of linearity, 
stability and accuracy already achieved. We're ready 
now to demonstrate how completely Model 115 meets 
these requirements. 
Here are a few of its important features: 

New 4 megacycle ADC decreases converter dead 
time ... provides excellent linearity and stability. 
Exclusive new "Readout Limits" control allows 
restriction of data printout to any selected band 
of channels ... from 2 to 400. 

Unique new Preset Count control functions with 
preset time controls to provide unequaled flexi- 
bility in the selection of experiment time. 

New arithmetic flexibility allows integration of 
data within any selected band of channels (with 
Model 50 Spectrum Reducer). 
562 

These examples of the versatility of new Model 115 
only highlight the outstanding characteristics of an 
analyzer whose basic design has been tested and 
refined in over 500 instruments now at work in the 
world's leading research laboratories. Other features 
include the ability to sample and analyze slow-varying 
signals, single- or multiple-cycle automatic program- 
ming with independently selectable accumulation 
and stop times, and of course, outstanding reliability. 

A full description of this new analyzer-latest addition 
to the complete Packard line-is contained in new 
Bulletin 1068. May we send you a copy? 

Packa rd 

PACKAiRD INSTRUM ENT :: COMPANYJN INC 

2200 WARRENVILLE ROAD * DOWNERS GROVE, ILL. 312/969-6000 
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What's the BIG IDEA in Industrial Sterilizers? 

Castle's INDUSTRIAL POWERCLAVE 
Sterilization Systems 

They're a new idea in industrial sterilizers-offering outstanding flexibility, 
safety, and ease of operation. The PowerClave design features the famous 
Electrilock Door-an easy-to-operate, safe and rapid closure system that assures 
you more loads per working day. 

Industrial PowerClave systems offer a wide choice of controls-from manual 
operation units to highly sophisticated automatic units (including steam, high 
vacuum and ethylene oxide gas). You get today's widest choice of chamber 
sizes and the PowerClave System can be engineered to meet almost any in- 
dustrial application. Why not find out more about how Industrial PowerClave 
can help solve your problems. Write Wilmot Castle Company, 1702 E. 
Henrietta Rd., Rochester, New York 14602. 

5 FEBRUARY 1965 
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The new Sartorius Series 2400 has lowered the cost of modern 
single-pan balances to a point well within the budget of smaller 
laboratories, schools and colleges. SARTORIUS Model 2403 pro- 
vides analytical accuracy (0.1 mg.) at a cost of only $595.* 

Other important advantages that are making the entire SAR- 
TORIUS 2400 series so popular include: unusually long (1000 mg.) 
optical range that reduces the need for weight dialing; simplified 
table-level controls; pan, counters and scales in a single field of 

view with convenient straight line left-to-right reading; improved 
visibility of the weighing chamber; and, elimination of the tradi- 
tional arrestment pin under the pan-it is replaced by a brake 
located above the weighing chamber. Mechanical taring is pro- 
vided on the three "T" models by means of a single knob control. 

*Model 2405, offering direct digital readout 
even less at $525. 

to 1 mg., costs 

MODEL 2401 2402 2403 2405 2408 2401-T 2402-T 2403-T 

Capacity (max.) 220 g 220 g 150g 150 g 220 g 220 g 220 g 150 g 
Built-in Weights 10-190 g 1-199 g 1-99 g 10-90 g 1-199 g 10-190 g 1-199 g 1-99 g 
Mechanical Taring NO NO NO NO NO YES YES YES 

Optical Range 10 g 1 g 1 g 10 g g 0 g 1 g I g 
Sensitivity 1 mg 0.1 mg 0.1 mg I mg 1 mg 1 mg 0.1 mg 0.1 mg 
Readability (digital) 1 mg 0.1 mg 0.1 mg 1 mg - 1 mg 0.1 mg 0.1 mg 
Reproducibility 0.3 mg ?0.05 mg ?0.05 mg ?0.3 mg -0.3 mg +0.3 mg - 0.05 mg -0.05 mg 
Basic Price $645.00 $725.00 $595.00 $525.00 $540.00 $725.00 $805.00 $675.00 

-: Estimate 1/10 optical division= 1 mg 

For additional information plus name and ad- 
dress of your nearest franchised Sartorius 
Dealer, simply fill out and return this coupon: 

I Brinkmann Instruments, Inc. ! I 
I Cantiague Road, Westbury, L. i., N. Y. 11590 I 
| O Please send me complete descriptive literature concerning Series 2400 
I balances. I 

[L I would like to have a demonstration of Model....................in my labora- 
tory, without any obligation on my part. 

U Please send me information on other Sartorius Balances (specify ca- 

pacity and sensitivity) ............ 6 ......................................... 

Name 

Position or title 
AdrHrrc 

City_ I cit ______ L?- 
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What will we call 

our new pulse height analyzer? 

Minitron? 
because it's a compact package 

Channelplus? 
because it's 128, not just 100 channels 

Portacel? 
because it can operate on built-in batteries, too 

Vita -Vuer? 
because of its "live" display output 

MSM? 

because it has built-in multi-scaler mode 

Econotron? 

Availablenow? 
because deliveries start March 15th 

What in the world would you call it? Our ND-110 (its ahead on price. For instance, as with all Nuclear Data 
maiden name) is a simply operated instrument that con- analyzers, you don't have to buy the scope; it's only $3650 
centrates on quality while answering the basic needs of without. For more information, see your ND man or write 
the educator, technician, medical specialist, and research us. And, if you can think of a name after readina more 
scientist. You can add accessories and still come out about the ND-110, we'll be happy to hear from you. 

NUNUCLEAR DATA INC 
120 West Golf Road, Palatine, Illinois 60067 

Nuclear Data Europe, Schiphol Airport, The Netherlands 
600 SCIENCE, VOL. 147 



This reagent batch 

will never see the bottle 

At Baker & Adamson? our standards of purity 
for laboratory chemicals must be met. If a batch 

doesn't make the grade it just isn't packaged. 
That's why our reagents and "C.P." Acids are the 

most uniform in high purity that you can buy. 

As for delivery ... production at 3 cross-country 
locations (San Francisco, Chicago, and Marcus 

BAKER & ADAMSONO 
Setting the pace in 

chemical purity since 1882 

Hook, Pa.), and over 20 B&A? stock points, make 
them easily available coast-to-coast. Your order 
arrives in minimum time, often within 24 hours. 

Over 1,000 chemicals are offered by B&A-each in a 

package to suit its particular needs. Your guaran- 
tee of purity is the fact that it is packaged. Any 
batch that isn't up to par-never gets that far. 

GENERAL CHEMICAL DIVISION 
P. 0. Box 353, Morristown, N.J. 



NUCLEAR-CHICAGO 
RESEARCH QUALITY 
RADIOCHEMICALS 

_ . . ......... I," 

.. 

... 1 1 , , .. ... 

NUCLEAR-CHICAGO 
RESEARCH QUALITY 
RADIOCHEMICALS 

_ . . ......... I," 

.. 

... 1 1 , , .. ... 

NUCLEAR-CHICAGO 
RESEARCH QUALITY 
RADIOCHEMICALS 

_ . . ......... I," 

.. 

... 1 1 , , .. ... 

NUCLIDE- V 
(n 

Ca-45 
C-14 
C-14 

* Cs-137* 
*Cs-137 
*Cs-137* 
* CI-36 
* Co-57 
* Co-60 

Co-60 
* Co-60O 

*Au-198* 

1-131** 
Fe-55 

* Fe-59 
Pb-210 
P-32** 

* Pm-147 
*K-42** 

* Na-22 
Na-24** 

* Sr-90/Y-90 
* Sr-90/Y-90 
* S-35 
*Ta-182 

TI-204 
*Zn-65 

NUCLIDE- V 
(n 

Ca-45 
C-14 
C-14 

* Cs-137* 
*Cs-137 
*Cs-137* 
* CI-36 
* Co-57 
* Co-60 

Co-60 
* Co-60O 

*Au-198* 

1-131** 
Fe-55 

* Fe-59 
Pb-210 
P-32** 

* Pm-147 
*K-42** 

* Na-22 
Na-24** 

* Sr-90/Y-90 
* Sr-90/Y-90 
* S-35 
*Ta-182 

TI-204 
*Zn-65 

NUCLIDE- V 
(n 

Ca-45 
C-14 
C-14 

* Cs-137* 
*Cs-137 
*Cs-137* 
* CI-36 
* Co-57 
* Co-60 

Co-60 
* Co-60O 

*Au-198* 

1-131** 
Fe-55 

* Fe-59 
Pb-210 
P-32** 

* Pm-147 
*K-42** 

* Na-22 
Na-24** 

* Sr-90/Y-90 
* Sr-90/Y-90 
* S-35 
*Ta-182 

TI-204 
*Zn-65 

NOMINAL 
L ACTIVITY 

"') (dps) 

3 3x105 
5 5x103 
5 5x104 
5 5x 106 
3 3x104 
5 5x105 
3 3x104 
3 3x104 
5 1 x 105 

3 3x104 
5 1 x 106 

3 3x105 
3 3x 105 
5 1 x 106 
5 3x 105 
5 1 x 05 

3 3x105 
3 3x 105 

3 3x105 
3 3x 105 
3 3x105 
3 3x 104 
3 3x103 
3 3x 104 
3 3x 105 
3 3x104 
3 3 x 105 

NOMINAL 
L ACTIVITY 

"') (dps) 

3 3x105 
5 5x103 
5 5x104 
5 5x 106 
3 3x104 
5 5x105 
3 3x104 
3 3x104 
5 1 x 105 

3 3x104 
5 1 x 106 

3 3x105 
3 3x 105 
5 1 x 106 
5 3x 105 
5 1 x 05 

3 3x105 
3 3x 105 

3 3x105 
3 3x 105 
3 3x105 
3 3x 104 
3 3x103 
3 3x 104 
3 3x 105 
3 3x104 
3 3 x 105 

NOMINAL 
L ACTIVITY 

"') (dps) 

3 3x105 
5 5x103 
5 5x104 
5 5x 106 
3 3x104 
5 5x105 
3 3x104 
3 3x104 
5 1 x 105 

3 3x104 
5 1 x 106 

3 3x105 
3 3x 105 
5 1 x 106 
5 3x 105 
5 1 x 05 

3 3x105 
3 3x 105 

3 3x105 
3 3x 105 
3 3x105 
3 3x 104 
3 3x103 
3 3x 104 
3 3x 105 
3 3x104 
3 3 x 105 

PRICE PRICE PRICE 

$36.00 
32.00 
32.00 
32.00 
32.00 
32.00 
36.00 
32.00 
32.00 
32.00 
32.00 
36.00 
30.00 
32.00 
36.00 
32.00 
30.00 
36.00 
36.00 
36.00 
36.00 

32.00 
32.00 
36.00 
36.00 
36.00 
32.00 

$36.00 
32.00 
32.00 
32.00 
32.00 
32.00 
36.00 
32.00 
32.00 
32.00 
32.00 
36.00 
30.00 
32.00 
36.00 
32.00 
30.00 
36.00 
36.00 
36.00 
36.00 

32.00 
32.00 
36.00 
36.00 
36.00 
32.00 

$36.00 
32.00 
32.00 
32.00 
32.00 
32.00 
36.00 
32.00 
32.00 
32.00 
32.00 
36.00 
30.00 
32.00 
36.00 
32.00 
30.00 
36.00 
36.00 
36.00 
36.00 

32.00 
32.00 
36.00 
36.00 
36.00 
32.00 

-{Supplied in flame-sealed glass ampoules. 
Volume accuracy within =0.5%. Stated 
activity within =3% of true value. Individ- 
ual certificate supplied with each standard. 
On it are listed volume; specific activity; 
and date, hour, and method of calibration 
for that standard. 

*-Samples of each production run master 
solution are assayed by the National 
Bureau of Standards. 

*Requires AEC license to purchase. 
*[Scheduled short-lived standard. 

Detailed information about each of 
these solution standards, including the 
availability of the short-lived standards, 
is available on request. Please write, 
or call 312 827-4456 collect. 
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tional forms must be taken into ac- 
count. The transitional forms are non- 
bacterial phases, including the L-phase, 
in which the organism preserves its 
generic identity, survives, and multi- 
plies. 

Data suggesting the possible path- 
ogenic activity of transitional forms 
have been gathered from cases of 
subacute bacterial endocarditis, rheu- 
matic fever, Reiter's syndrome, rheu- 
matoid arthritis, staphylococcal asteo- 
myelitis, and other chronic or re- 
current diseases. Transitional forms is- 
olated from patients have multiplied 
in tissue culture and occasionally ex- 
hibited cytopathogenicity. In cell-free 
culture media, these forms could re- 
vert to the parent bacteria. As a model, 
in a case of subacute bacterial endocar- 
ditis, transitional forms persisted for 5 
years, were resistant to all antibiotics, 
and remained capable of reversion to 
bacterial form in vivo. Changes in 
morphological form of the organism 
could be correlated with changes in 
the clinical symptoms of the patient. 
The capacity of transitional forms to 
survive, multiply, and revert in vivo 
would suggest intrinsic pathogenic po- 
tential. 

Discussion was enthusiastic and 
lengthy. Concerning the formation of 
protoplasts in vivo, L. Muschel (Uni- 
versity of Minnesota) commented on 
early contributions of his group with 
Gram-negative bacteria, such as E. 
coli. E. A. Mortimer (Western Re- 
serve University) presented prelimi- 
nary results from experiments in mice 
inoculated intraperitoneally with sev- 
eral strains of group A streptococci. 
The L-forms were recovered from 
heart blood in about half of the in- 
stances and from peritoneal exudate in 
the remainder; L-forms and strepto- 
cocci both were isolated at death of 
mice. By reversion, as well as other 
techniques, the L-forms have been 
shown to be derived from the group A 
streptococci. A reverse relationship may 
exist between virulence for mice and 
the production of L-forms. Although it 
was believed that the L-forms were pro- 
duced in the mice, one could not be 
absolutely certain that they were not 
produced in vitro on L-form medium. 
In any event, this appeared to be an 
exciting way to produce these L-forms 
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of group A streptococci, and another 
facet of host-parasite relationships may 
be observed. 

Louis Dienes (Massachusetts Gen- 
eral Hospital, Boston) closed the meet- 
ing with observations suggesting that 
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L-forms may take part in some patho- 
logical processes. T. M. Brown 
(George Washington University) had 
expressed similar views in comments 
on antibody studies of human material 
(presented with H. W. Clark and J. S. 
Bailey) which indicate that the rheu- 
matoid factor is associated with My- 
coplasma immunologic complex. Anti- 
body studies by Y. Crawford (Naval 
Medical Research Unit No. 4, Great 
Lakes, Illinois) have suggested L-forms 
in streptococcosis. 

T. R. HAMILTON 

University of Kansas Medical 
Center, Kansas City 3 

Marine Microorganisms 

Many disciplines of science-chem- 
istry, geology, physics, biology-are in- 
volved in marine research. One rap- 
idly developing field is marine micro- 
biology. In order to introduce other 
workers to this field, a conference on 
biology of marine microorganisms was 
held in Berkeley, California, 21-23 
December 1964. Approximately 70 
participants from all parts of the 
United States attended. 

The conference opened with a dis- 
cussion of microbial environments in 
the sea. After introductory remarks by 
M. B. Allen (Kaiser Foundation Re- 
search Institute) two extremes of en- 
vironment were described-the deep 
sea, by C. E. ZoBell (Scripps Institu- 
tion of Oceanography), and the sur- 
face film, or neuston, by R. E. Norris 
(University of Washington). Tech- 
niques used in the study of marine 
microorganisms were also described- 
methods for the collection and study 
of bacteria (C. E. ZoBell), chemical 
methods (J. D. H. Strickland, Scripps 
Institution of Oceanography), collec- 
tion and preservation of phytoplankton 
(R. W. Holmes, Scripps Institution of 
Oceanography), and the collection and 
cultivation of living phytoplankton 
(M. B. Allen). 

The principal types of marine micro- 
organisms were described and dis- 
cussed. These included marine bacteria 
(J. Liston, University of Washington), 
marine fungi, including those living as 
endosymbionts with invertebrates (H. 
Whisler, University of Washington), 
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Whisler, University of Washington), 
and diatoms and dinoflagellates (R. W. 
Holmes). R. E. Norris discussed the 
still little-known nannoplankton which 
he suggested might better be called 
cryptoplankton because it includes all 
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Our Digital Data Recording Systems 
are designed with your analytical 
problem in mind, and matched to 
your instrumentation through use of 
superior digital transducers, transla- 
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the phytoplankton, large and small, not 
amenable to preservation by usual 
methods. M. B. Allen mentioned some 
effects of pollution on the marine 
biota. 

Various activities of marine micro- 
organisms were considered. The pri- 
mary production of organic matter by 
photosynthetic microorganisms in the 
sea was discussed by J. D. H. Strick- 
land. R. Y. Morita (Oregon State Uni- 
versity) presented recent results from 
his laboratory on the effects of low 
temperature on marine bacteria and 
the factors responsible for obligate 
cryophily. The nutrition of phytoplank- 
ton and the possible role of soluble 
organic compounds produced by phy- 
toplankton in the nutrition of zoo- 
plankton were discussed by M. B. 
Allen. (Allen also commented on the 
cycles of nitrogen and sulfur.) C. E. 
ZoBell described various geomicrobio- 
logical activities of marine microorga- 
nisms. 

A general discussion period con- 
cluded the conference. 

M. B. ALLEN 
Kaiser Foundation Research Institute, 
Richmond, California 
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10-12. American Educational Research 
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10-12. National Assoc. Corrosion En- 
gineers, conf., Calgary, Canada. (T. J. Hull, 
NACE, 980 M&M Bldg., Houston, Tex. 
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Four sets, two individual scintillation 
standards, and two standardized solu- 
tions for internal calibratingare available. 
SCINTILLATION STANDARDS SETS 
Consist of calibrated samples containing PPO 
and POPOP in toluene. Volume of each 
standard is 15 ml, sealed in a 20 ml low- 
activity glass vial. Packaged in foamed-plastic 
holders which double as storage racks. Stated 
activities within =3% of true values. Certifica- 
tion of each standard supplied with each set. 

Unquenched C14 and H3 Set. Consists of 
unquenched samples of carbon-14 and tri- 
tium labelled toluene plus a toluene blank. 
Model 180040 Set, complete .........$65.00 
Quenched H3 and C14 Sets. Accurately assayed 
standards. Each has different counting rate 
due to quenching. 
Model 180050 Tritium Set (5 standards, 

1 x 106 dpm nominal each)......... $65.00 
Model 180060 Carbon-14 Set (6 standards, 

2 x 105 dpm nominal each) ........$ 75.00 
Model 180070 (both sets)........... $125.00 

Quenched S35 Set. Six accurately assayed 
quenched standards. 
Model 180080 Sulfur-35 Set (6 standards, 

4 x 105 dpm nominal each)......... $80.00 

INDIVIDUAL STANDARDS 
P32 and S35 Scintillation Standards. Furnished 
in flame-sealed, 20 ml low-activity glass vials. 
Stated activities within =4% of true values. 
Individual certification supplied with each 
standard. 
Model 188350 Phosphorus-32 

(15 ml, 2 x 106 dpm nominal) ...... $40.00 
Model 188240 Sulfur-35 

(15 ml, 4 x 105 dpm nominal) ...... $30.00 

Standardized Solutions of Toluene-C'4 and 
Toluene-H3. For internal calibration in liquid 
scintillation counting. Supplied in flame-sealed 
glass ampoules. Stated activities are within 
=2% of true values. Individual certification 
supplied with each standard. 
Model 188270 Toluene-C14 

(5 ml, 3 x 106 dpm nominal) ...... $20.00 
Model 188280 Toluene-H3 

(5 ml, 5 x 106 dpm nominal) ...... $20.00 

Detailed specifications are available 
on request, as are current schedules 
containing complete radiochemical 
listings and information. Please write, 
or call 312 827-4456 collect. 

N UC:G-4-271 
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Spiral nematodes are soil-inhabiting, plant- 
parasitic organisms, the first one being de- 
scribed by deMan in 1876. They're found in 
temperate and tropical countries throughout 
the world. They feed on their host ectoparasit- 
ically and are detected in the soil or partially 
or completely embedded in their particular 
hosts. They are the cause of stunted, non- 

vigorous plants with reduced root systems. 
And they're small-only about lmm in length. 

Government agencies and crop protection 
and research workers around the globe are 
searching for a sound program for control of 
these and similar parasites. To study the 

pathogenicity of spiral nematodes, many nem- 
atologists enlist the aid of a Bausch & Lomb 
StereoZoom Microscope. Microvision in nat- 
ural 3-dimension with magnified views of the 
diminutive Rotylenchus and Helicotylenchus 
. . too small to be seen clearly with the un- 
aided eye ... is now possible. All aspects of 
their life cycle and modus operandi can be 
studied vividly and realistically. 

Let the sharp, bright imagery of the Stereo- 
Zoom... at any magnification from 3.5 x to 
120 x .. . help you in your precision studies. 
To find out how you can benefit from the 
versatile StereoZoom, circle ad number below 
on magazine's reply card and mail it for Cata- 
log D-15; call your dealer; or write for a dem- 

onstration-right in your own laboratory. 
Bausch & Lomb Incorporated, 85614 Bausch 

Street, Rochester, New York 14602. 
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All photomicrographs of a spiral nematode, Rotylenchus buxophilus, were origi- 
nally published in University of Maryland Agricultural ExperLment Station 
Bulletin A-85 in 1956 by A. Morgan 
Golden, Nematologist, Crops Research BAUSCH & LOMB v 
Division, ARS, USDA, Beltsville, 
Maryland. 

1964 MASTER DESIGN AWARD WINNER-Microscopes for Science Teaching and Flexiscope 
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Presbyterian-St. Luke's Hospital, 1753 
West Congress St., Chicago, Ill. 60606) 

11-13. Biology of Human Variation, 
conf., New York Acad. of Sciences, New 
York, N.Y. (NYAS, 2 E. 63 St., New 
York 10021) 

12. Science Programs for General Edu- 
cation and the Preparation of Elementary 
Teachers, conf., Long Beach, Calif. (A. 
F. Eiss, National Science Teachers Assoc., 
1201 16th St., NW, Washington, D.C.) 

12-17. All Science Conf., annual, Kara- 
chi, Pakistan. (N. Ahmad, Secretary Gen- 
eral, Pakistan Assoc. for the Advancement 
of Science, Karachi) 

13-15. National Assoc. for Research in 
Science Teaching, annual, Chicago, Ill. 
(J. D. Novak, Bio-Science Dept., Purdue 
Univ., Lafayette, Indiana) 

14. Scientific Conference on Psycho- 
analysis, 3rd annual, Council of Psycho- 
analytic Psychotherapists, Inc., New York, 
N.Y. (Miss M. Nelson, 1965 Conference 
Program, Box 255, East Setauket, Long 
Island, N.Y.) 

14-11. German Foundation for the De- 
veloping Countries, Public Health Train- 
ing Problems in Asia, intern. seminar, 
Berlin, Germany. (GFDC, Tagungsreferat, 
Agrippinenstrasse 10, 53 Bonn, Germany) 

14-18. American Inst. Mining, Metal- 
lurgical and Petroleum Engineers, annual, 
Chicago, Ill. (R. W. Taylor, AIME, 345 
E. 47 St., New York, N.Y. 10017) 

14-18. Society of Economic Geologists, 
annual, Chicago, Ill. (E. N. Cameron, 
Room 30, Science Hall, Univ. of Wiscon- 
sin, Madison) 

15-17. Flight Testing Conf., American 
Inst. of Aeronautics and Astronautics, 
Huntsville, Ala. (D. L. Raymond, AIAA, 
1290 Avenue of the Americas, New York, 
N.Y. 10019) 

15-17. American Standards Assoc., Inc., 
Chicago, Ill. (ASA, Inc., 10 E. 40 St., 
New York, N.Y. 10016) 

15-20. Impact of Mendelism on Agri- 
culture, Biology, and Medicine, intern. 
symp., New Delhi, India. (A. T. Natara- 
jan, Secretary, Indian Soc. of Genetics 
and Plant Breeding, Division of Botany, 
Indian Agricultural Research Inst., New 
Delhi 12) 

17. Use of Enzymes in the Food Indus- 
try, seminar, New York Inst. of Food 
Technologists, Inc., New York, N.Y. (A. 
Bolaffi, Jell-O Division Laboratories, Gen- 
eral Foods Technical Center, Tarrytown, 
N.Y.) 

17. Colors in Food, seminar, New York 
Inst. of Food Technologists, Inc., New 
York, N.Y. (A. Bolaffi, Jell-O Division 
Laboratories, General Foods Technical 
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Medicine, annual, Columbus, Ohio. (G. 
M. Hemmett, AAOM, Eastman Kodak 
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eral Foods Technical Center, Tarrytown, 
N.Y.) 

17. Colors in Food, seminar, New York 
Inst. of Food Technologists, Inc., New 
York, N.Y. (A. Bolaffi, Jell-O Division 
Laboratories, General Foods Technical 
Center, Tarrytown, N.Y.) 

17-19. American Acad. of Occupational 
Medicine, annual, Columbus, Ohio. (G. 
M. Hemmett, AAOM, Eastman Kodak 
Co., 343 State Street, Rochester 4, N.Y.) 

17-19. Solid State Circuits, intern. conf., 
Inst. of Electrical and Electronics Engi- 
neers, Philadelphia, Pa. (R. Emberson, 
IEEE, Box A, Lenox Hill Station, New 
York, N.Y. 10021) 

17-21. American College of Cardiology, 
annual, Boston, Mass. (Executive Director 
of the College, Empire State Building, 
New York, N.Y. 10001) 

18-19. Mechanical and Transplant 
Heart Substitutes, symp., Heart Assoc. of 

annual, Boston, Mass. (Executive Director 
of the College, Empire State Building, 
New York, N.Y. 10001) 

18-19. Mechanical and Transplant 
Heart Substitutes, symp., Heart Assoc. of 
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nematodes! nematodes! 
Photomicrograph of a mass of 
spiral nematodes showing their 
characteristic spiral shape. 6X. 
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Boxwood root showing lesions 
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the two specimens partially 
embedded in the root. 48X. 
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Southeastern Pennsylvania, Philadelphia. 
(L. L. Perry, HASP, 318 S. 19 St., Phila- 
delphia 19103) 

18-20. Skin Bacteria in Infection, symp., 
San Francisco, Calif. (Administrative Sec- 
retary, Div. of Dermatology, Univ. of 
California, San Francisco Medical Center, 
San Francisco 94122) 

19-20. Comparative Psychopathology- 
Animal and Human, annual symp., Amer- 
ican Psychopathological Assoc., New York, 
N.Y. (F. J. Kallmann, APA, 722 W. 168 
St., New York 10032) 

20. Reliability, 6th annual West Coast 
symp., American Soc. for Quality Control, 
Los Angeles, Calif. (A. S. Golant, Rocket- 
dyne, Canoga Park, Calif.) 

20-26. Caribbean Dental Convention, 
4th annual, Port of Spain, Trinidad. (K. 
Henry, Dental Assoc. of Trinidad and 
Tobago, 109 Frederick St., Port of Spain) 

21-22. Chicago Dental Soc./Acad. of 
Dentistry for the Handicapped, Chicago, 
11. (R. T. Kirk, Acad. of Dentistry for 
the Handicapped, Box 213, Springfield, 
Ohio) 

21-25. Technical Assoc. of the Pulp 
and Paper Industry, 50th annual, New 
York, N.Y. (A. E. Dembitz, TAPPI, 360 
Lexington Ave., New York 10017) 

22-26. American Soc. for Metals, west- 
ern metal and tool exposition and conf., 
Los Angeles, Calif. (ASM, Metals Park, 
Ohio 44073) 

22-26. Society for Nondestructive Test- 
ing, spring convention, Los Angeles, Calif. 
(SNT, 914 Chicago Ave., Evanston, Ill. 
60202)- 

23-24. National Dairy Engineering 
Conf., East Lansing, Mich. (C. W. Hall, 
Agricultural Engineering Dept., Michigan 
State Univ., East Lansing) 

23-25. High Polymer Conf., East Ger- 
man Chemical Soc., Magdeburg. (East 
German Chemical Soc., Unter den Linden 
68/70, Berlin W.8) 

24-26. Biophysical Soc., 9th annual, 
San Francisco, Calif. (R. B. Setlow, Bio- 
physical Soc., Oak Ridge National Lab- 
oratory, P.O. Box Y, Oak Ridge, Tenn. 
37831) 

24-26. American Crystallographic As- 
soc., Suffern, N.Y. (W. L. Kehl, ACA, 
Gulf Research and Development Corp., 
P.O. Box 2038, Pittsburgh, Pa. 15230) 

24-28. Canadian Assoc. of Radiologists, 
annual, Toronto, Ontario. (Miss A. I. Ek- 
strand, CAR, 1555 Summerhill Ave., 
Montreal, Canada) 

25-26. Society for Information Display, 
5th natl. convention and symp., Santa 
Monica, Calif. (R. E. Bernberg, 591 Tiger- 
tail Road, Los Angeles, Calif. 90049) 

25-27. American Acad. of Forensic Sci- 
ences, annual, Chicago, Ill. (W. J. R. 
Camp, 1853 W. Polk St., Chicago 12) 

26-27. American Physical Soc., Norman, 
Okla. (R. G. Sachs, Argonne National 
Laboratory, Argonne, Ill. 60440) 

27-15. Apr. Commonwealth Mining and 
Metallurgical Congr., Australasian Inst. 
Mining and Metallurgy, Australia and 
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Looking for your Best Buy 
in Life Insurance? 

tiaa announces.., 

^^^^,,w NEW 

Life Insurance Rates 
Plus "QUANTITY SAVINGS" DIVIDENDS, which 
reflect the economy of issuing larger policies. 

For example, 

A 5O,OOO POLICY COSTS ONLY 9 

at age 30. Here's how: 

ZLf 
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This is a plan of level premium Term insurance which provides its largest 
amount of protection initially, reducing by schedule each year over a 20- 
year period to recognize decreasing insurance needs. There are several 
other insurance periods, and Home Protection policies are available at all 
ages under 56. 

ARE YOU ELIGIBLE FOR TIAA? Yes, if you are employed by a college, university, 
private school, or other nonprofit educational or scientific institution that 
qualifies for TIAA eligibility. 

Send the coupon for the new Life Insurance Guide and a personal illustra- 
tion of TIAA policies for your age. TIAA is nonprofit and employs no agents. 

r .--.. ................tiaa l -- 

This is a plan of level premium Term insurance which provides its largest 
amount of protection initially, reducing by schedule each year over a 20- 
year period to recognize decreasing insurance needs. There are several 
other insurance periods, and Home Protection policies are available at all 
ages under 56. 

ARE YOU ELIGIBLE FOR TIAA? Yes, if you are employed by a college, university, 
private school, or other nonprofit educational or scientific institution that 
qualifies for TIAA eligibility. 

Send the coupon for the new Life Insurance Guide and a personal illustra- 
tion of TIAA policies for your age. TIAA is nonprofit and employs no agents. 

r .--.. ................tiaa l -- 
TEACHERS INSURANCE AND ANNUITY ASSOCIATION 
730 Third Avenue, New York, N. Y. 10017 
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Please send the new Life Insurance Guide and personal illustrations. 

Name ...Date of Birth 

Please send the new Life Insurance Guide and personal illustrations. 

Name ...Date of Birth 

Dependents' Ages Dependents' Ages 

Nonprofit Employer. Nonprofit Employer. 
college, university, or other educational or scientific institution college, university, or other educational or scientific institution 
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$50,000 20-Year Home Protection Policy 
Age at Issue 25 30 35 
Annual Premium (Payable only 16 Years) $134.00 $159.00 |$206.50 
Cash Dividend End of First Year* 55.501 61.00 | 70.50 

First Year Net Premium $ 78.50 $ 98i $136.00 
*These dividends are based upon the 1965 dividend scale and are, of 
course, not guaranteed. 
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How often do labeled biochemicals get the nod? 

Or, what percentage of the time do biochemists, 
chemists, physiologists, microbiologists, physicians, im- 
munologists, biologists, endocrinologists, cell biologists, 
enzymologists, botanists, pharmacologists, biophysicists, 
et al., solve their biochemical-type problems by turning 
to tagged biochemicals? Answer: 44.2% of the time. 

This figure comes from our just-completed survey 
of exactly one issue (recent) of a major biochemistry 
journal. And if you don't mind extrapolation from a 
solitary datum, you might conclude that marked bio- 
chemicals now represent the major tool for solving a 
multiplicity of biochemical puzzles. 

This conclusion pleases us because we have an im- 

642 

pressive list of tagged nucleic acids and their precursors, 
antimetabolites, amino acids, sugars and sugar phos- 
phates and other compounds of biological importance. 
(Need our catalog?) 

Enough of generalizations. We particularly want you 
to know about our deoxyribonucleosides and ribonucle- 
osides like: thymidine, uridine, and cytidine. These and 
many others are available with C'4 and/or H3 labeling. 
Never out of stock and never more than a day away 
from you. 

Finally: if there's a rush for one of our products-or 
you just wish additional information-call us collect at 
914-359-2700. Ask for Maryann. 

Schwarz BioResearch, Inc. C > 
Orangeburg, New York 10962 
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New Products 

Sampler changer, versatile, reason- 
able, automatically counts up to 25 
planchets of either 1-inch (2.5-cm) or 2- 
inch diameter and up to 1/8 inch deep. 
Also has "manual" mode for counting 
individual samples. Detecting element is 
a gas-flow chamber operating in the 
Geiger region. Made of oxygen-free 
copper, the unit has an ultra-thin win- 
dow (? 100 Lg/cm2) for efficiency in 
detecting low-energy beta emitters such 
as C-14, S-35, and Ca-45. Two inches 
of lead shielding holds the normal back- 
ground down to about 20 count/min. 
The gas-flow detector is available in 
interchangeable sizes: l1/4- and 2-inch. 
Model SM-368 uses the 11/4-inch de- 
tector as standard equipment; model 
SM-368/2 uses the 2-inch. For counting 
strong betas and gammas, the detector 
may be replaced by an optional GM 
tube (model EWT-64) which has a 
1.4- to 2.0-mg/cm2 end window. Count- 
ing done by a transistorized, five-decade 
"blind" scaler with a resolving time of 
5 ,sec. A preset count range from 40 
to 90,000 counts (eight steps) is chosen 
by means of a selector switch. Time 
required to accumulate the predeter- 
mined number of counts is printed in 
hundredths of a minute by a four- 
digit printer; capacity of the printer is 
100 minutes. Front panel contains a 
series of lights which give an approxi- 
mation of the general counting rate of 
each sample. Samples whose activities 
are below the preset count selected 
are rejected automatically by the "time 
reject" control; such samples may be 
counted individually later. Model SM- 
368 does not recycle automatically or 
print each sample number. Each in- 

The material in this section is prepared by 
the following contributing writers: 

Denis J. Prager (D.J.P.), Laboratory of Tech- 
nical Development, National Heart Institute, 
Bethesda 14, Md. (medical electronics and bio- 
medical laboratory equipment). 

Joshua Stern (J.S.), Basic Instrumentation 
Section, National Bureau of Standards, Washing- 
ton 25, D.C. (physics, computing, electronics, 
and nuclear equipment). 

The information reported here is obtained 
from manufacturers and from other sources 
considered to be reliable. Neither Science nor 
the writers assume responsibility for the accu- 
racy of the information. A Readers' Service card 
for use in mailing inquiries concerning the items 
listed is included on pages 551 and 645. Circle the 
department number of the item in which you are 
interested on this card. 
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strument includes a roll of self-sticking 
tapes which are prenumbered from 1 
to 25; every set of 25 numbers cor- 
responds line-for-line with the position 
of the digital printout for 25 consecu- 
tive samples. When all planchets are 
counted, a set of 25 numbers is cut 
off the roll and positioned next to the 
readout for each planchet, thus identi- 
fying the samples permanently. List: 
$2650.-D.J.P. (Atomic Accessories, 
Inc., 811 West Merrick Road, Valley 
Stream, N.Y.) 

Circle 1 on Readers' Service card 

Picoampere source, Keithley model 
261, is the current-source companion to 
the model 260 voltage source. Currents 
may be selected with three-digit resolu- 
tion between 10-4 (? 0.25 percent) and 
10-1 (? 0.5 percent) amp; maximum 
resolution, 10" O' amp. Consists of a 
precision variable-voltage source in 
series with a large range resistor. Ap- 
plications include calibration of pico- 
ammeters, high-stability zero suppres- 
sion, and galvanometric measurements. 
Selector switches incorporated in both 
instruments for use on 105- to 125- or 
210- to 250-volt, 50- to 1000-cy/sec 
power sources. Dimensions: 5.5 by 8.75 

by 10 inches deep (12.4 by 22.3 by 25 
cm). List: $425.-D.J.P. (Keithley In- 
struments, 12415 Euclid Avenue, Cleve- 
land 6, Ohio) 

Circle 2 on Readers' Service card 

Thermocouples of assorted sizes and 
materials may be fabricated, insulated, 
and cemented in place for specific ap- 
plications with kits. The first kit con- 
tains 12 50-ft (15-m) spools of six 
matched pairs of fine-gage, unsheathed 
thermocouple wire. Each of four kits 
comprises six different wire sizes of one 
type of thermocouple; the buyer chooses 
either chromel-alumel, iron-constantan, 
copper-constantan, or chromel-constan- 
tan and receives six spools of each of 
the two materials chosen in diameters 
of 0.001, 0.002, 0.003, 0.005, 0.010, 
and 0.015 inch (0.0254 to 0.381 mm), 
for any of which 0.004, 0.006, or 0.008 
inch may be substituted. The contents 
of the second kit are used for: insulating 

thermocouple wires; cementing fine- 
gage thermocouples in place on metal, 
plastic, and ceramic surfaces; assembling 
thermopiles, probes, and bolometers. It 
includes heat-curing silicone lacquer for 
insulation, various cements for different 
applicatons, an assortment of fine-gage 
single- and multiple-lumen ceramic tub- 
ing for insulation, and the necessary 
tools for their utilization. With these 
two kits, small, convenient thermo- 
couples can be made which permit pre- 
cise temperature measurements in var- 
ious biological applications, with min- 
imum disturbance of the system.- 
D.J.P. (Omega Engineering, Inc., Box 
47, Springdale, Conn.) 

Circle 3 on Readers' Service card 

Frozen tissue pulverizer comprises a 
stainless steel reservoir for the freezing 
medium, a sample holder (mortar) in 
contact with the medium, and the pul- 
verizer (pestle). Reservoir is filled with 
dry ice, dry ice and acetone, or liquid 
nitrogen, depending on the application. 
Sample is placed in the mortar, frozen 
or thawed. The pestle, a separate unit 
resembling a staple gun, is placed over 
sample and mortar. The lower handle 
is squeezed, driving the pestle against 
the sample. A built-in retaining shield 
confines the sample. By half-cocking 
the trigger, pestle may be used as a 
grinder. Effective with kidney, bladder, 
intestine, spleen, liver, heart, muscle 
tissue, and skin. List: $99.50.-D.J.P. 
(Bio-Chem Instruments, Inc., 39 Deck- 
er Street, Copiague, L.I., N.Y.) 

Circle 4 on Readers' Service card 

Portable pH meter, Instrumentation 
Laboratory model 175, with battery- 
operated solid-state electronics, input 
impedance of 101" ohms. Zero to 14- 
pH range on a 7.5 mirrored scale. 
Readability, 0.02 pH; reproducibility, 
-+ 0.01 pH; drift, 0.001 pH per 24 
hours, manual temperature compensa- 
tion, 0? to 100?C, battery life, 3000 
hours. For field usage, the meter is 
housed in an impact-resistant plastic 
case sealed against moisture. Rear- 
panel clamps hold pH electrode and 
buffer-solution bottle. Combination-elec- 
trode, blood-pH reference buffer of pH 
7.384 at 37?C, and saturated KCl solu- 
tion are included. Dimensions: 7.38 by 
8.25 by 3.75 inches deep (19 by 21 by 
9.5 cm). Weight: 4 lb (1.8 kg). List: 
$185.-D.J.P. (Instrumentation Labo- 
ratory, Inc., 9 Galen Street, Watertown 
Square, Boston 72, Mass.) 

Circle 5 on Readers' Service card 
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The REICHERT Photomicrographic 
Camera accommodates: 
The REICHERT Photomicrographic 
Camera accommodates: 

Polaroid Land pack film back for 
instant 31/x41/4" color or black 
and white photos as well as 35 
mm. camera backs. 

Shutter speeds 1 sec. to 1/125 sec. 
plus T&B; synchronized for elec- 
tronic flash. 

Beam splitter and focusing tele- 
scope permits simultaneous ob- 
servation and focusing during 
exposure. 
Fits directly on your microscope. 

A acier 
For particu lars or demonstration, write to: 

WILLIAM J. HACKER & CO., INC. 
Box 646, W. Caldwell, N.J. 

CA 6-8450 (Code 201) 
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NEW BOOKS NEW BOOKS 

(Continued fromr page 602) 

Illus. Plates. $2.25. Seven papers: "The 
prehistory of Panama' Viejo" by Leo P. 
Biese; "The language of Santa Ana 
Pueblo" by Irvine Davis; "Observations 
on certain ancient tribes of the Northern 
Appalachian Province" by Bernard G. 
Hoffman; "El Limo6n, an early tomb site 
in Cocle Province, Panama," "Archeo- 
logical notes on Almirante Bay, Bocas 
del Toro, Panama," and "The archeology 
olf Taboga, Uraba, and Taboguilla Is- 
lands, Panama" by Matthew W. Stirling 
and Marion Stirling; and "Iroquois masks 
and maskmaking at Onondaga," by Jean 
Hendry. 

Astronautics and Aeronautics, 1963. 
Chronology on science, technology, and 
policy. Prepared by the NASA Historical 
Staff. Natl. Aeronautics and Space Ad- 
ministration, Washington, D.C., 1964 (or- 
der from Superintendent of Documents, 
Washington, D.C.). 618 pp. Paper, $2. 

Astronomy for the Layman. Arthur T. 
Adams. Vantage Press, New York, 1964. 
217 pp. Illus. $3.95. 

BSCS Biology-Implementation in the 
Schools (Bulletin No. 3). Arnold B. Grob- 
man, Paul DeH. Hurd, Paul Klinge, 
Margaret McKibben Lawler, and Elra 
Palmer. Hulda Grobman, Ed. Biological 
Sciences Curriculum Study, Boulder, 
Colo., 1964. 102 pp. Illus. Paper, $3.50; 
cloth, $5. 

Bird Art in Science: The Growth of 
a Tradition. R. L. Scheffel. State Educa- 
tion Department, Univ. of the State of 
New York, Albany, 1964. 36 pp. Illus. 
Paper, 50(, (order from New York State 
Museum and Science Service, Albany). A 
supplement to the New York State Mu- 
seum's permanent exhibit, Bird Art in 
Science. 

Byron's Journal of His Cincumlnaviga- 
tion 1764-1766. Robert E. Gallagher, Ed. 
Published for the Hakluyt Society by 
Cambridge Univ. Press, New York, 1964. 
312 pp. Illus. $7.50. 

Catalogue of Data in World Data 
Center A: Oceanography. Data received 
during the period 1 July 1957 to 31 
December 1963. Compiled by W. C. 
Jacobs. World Data Center A: Oceanog- 
raphy, Washington, D.C., 1964. Unpaged. 

A Cheyenne Sketchbook: Cohoe. Com- 
mentary by E. Adamson Hoebel and 
Karen Daniels Petersen. Univ. of Okla- 
homa Press, Norman, 1964. 112 pp. 
Illus. $5.95. 

Computers: Theory and Uses. Vincent 
S. Darnowski. Hugh Allen, Jr., Ed. Natl. 
Science Teachers Assoc., Washington, 
D.C. 116 pp. Illus. Paper, $1. 

The Concept of Nature. The Tarner 
lectures delivered in Trinity College, No- 
vember 1919. Alfred North Whitehead. 
Cambridge Univ. Press, New York, 1964. 
212 pp. Paper, $1.95; cloth, $5 (reprint 
of the 1920 edition). 

Disaster Handbook. Solomon Garb and 
Evelyn Eng. Springer, New York, 1964. 
256 pp. Illus. Paper, $3.50; cloth, $4.75. 
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raphy, Washington, D.C., 1964. Unpaged. 

A Cheyenne Sketchbook: Cohoe. Com- 
mentary by E. Adamson Hoebel and 
Karen Daniels Petersen. Univ. of Okla- 
homa Press, Norman, 1964. 112 pp. 
Illus. $5.95. 

Computers: Theory and Uses. Vincent 
S. Darnowski. Hugh Allen, Jr., Ed. Natl. 
Science Teachers Assoc., Washington, 
D.C. 116 pp. Illus. Paper, $1. 

The Concept of Nature. The Tarner 
lectures delivered in Trinity College, No- 
vember 1919. Alfred North Whitehead. 
Cambridge Univ. Press, New York, 1964. 
212 pp. Paper, $1.95; cloth, $5 (reprint 
of the 1920 edition). 

Disaster Handbook. Solomon Garb and 
Evelyn Eng. Springer, New York, 1964. 
256 pp. Illus. Paper, $3.50; cloth, $4.75. 

Drinking Among Teen-Agers. A socio- 
logical intrepretation of alcohol use by 
high-school students. George L. Maddox 
and Bevode C. McCall. Rutgers Center 

Drinking Among Teen-Agers. A socio- 
logical intrepretation of alcohol use by 
high-school students. George L. Maddox 
and Bevode C. McCall. Rutgers Center 
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8017 COMPACT D-C 
TEMPERATURE BRIDGE 
For measuring temperatures using resistance 
thermometer detectors; e.g., in heating venti- 
lation, refrigeration, etc. Any range suited for 
detector: minimum span, 20?F (11?C). Limit of 
error, j0.3% of range. Completely self-con- 
tained with galvanometer, batteries and bind- 
ing posts for connecting three- or four-lead 
Thermohm? elements. Metal case with handle, 
7" x 6" x 5"; Weight, 4/2 lb. 
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7" x 6" x 5"; Weight, 4/2 lb. 

8064 D-C RESISTANCE 
THERMOMETER BRIDGE 
For precise temperature and temperature-differ- 
ence measurements with resistance thermom- 
eter detectors. Range, 0 to 160.1 ohms. Limit 
of error, ?0.05% of reading or 0.005 ohms. 
Completely self-contained with light-beam gal- 
vanometer, batteries and binding posts for con- 
necting three- or four-lead resistance thermom- 
eters to bridge, Metal case with handle and 
slip-hinged removable lid, 1414" x 11/2" x 
712" overall; Weight, 201/2 lb. 
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For additional information contact your nearest 
L&N office or write for literature to Leeds & 
Northrup Company, 4926 Stenton Avenue, Phila- 
delphia 44, Pa. 
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of Alcohol Studies, New Brunswick, N.J., 
1964. 143 pp. $6. 

Effects of Atomic Radiation. Report of 
the United Nations Scientific Committee, 
19th session. United Nations, New York, 
1964. 124 pp. Illus. Paper, $1.50. 

Elementary Teacher's Classroom Sci- 
ence Demonstrations and Activities. 
David E. Hennessy Prentice-Hall, Engle- 
wood Cliffs, N.J., 1964. 320 pp. Illus. 
$7.95. 

Exploration of the Universe. H. C. King. 
New American Library, New York, 1964. 
335 pp. Illus. Paper, 75q. 

Willard Gibbs. Muriel Rukeyser. Dut- 
ton, New York, 1964. 475 pp. Illus. Paper, 
$1.95 (reprint of the 1942 edition). 

International Yearbook of Education. 
vol. 25. International Bureau of Educa- 
tion, Geneva; UNESCO, Paris, 1963 (or- 
der from Columbia Univ. Press, New 
York). 557 pp. Paper, $6.50. Contains in- 
dividual reports of 98 countries and an 
analysis of the educational trends that 
have influenced the progress of education 
in these countries in 1962 and 1963. 

Laboratory Animals. vol. 2, Animals for 
Research. A directory of sources of lab- 
oratory animals, equipment, and materials. 
Natl. Acad. Sciences-Natl. Research Coun- 
cil, Washington, D.C., ed. 5, 1964. 95 pp. 
Paper, $2. 

Law, Science, and Technology: A Sym- 
posium. (George Washington Lawi Rev. 
33, No. 1). George Washington Univ., 
Washington, D.C., 1964. 458 pp. Paper, 
$4.95. Twelve papers concerned with the 
impact of science and technology on legal 
processes. The contributors are Thomas 
A. Cowan; Arthur Selwyn Miller; Robert 
G. Dixon, Jr.; W. Wallace Kirkpatrick; 
Harold P. Green; Samuel D. Estep; 
Spencer M. Beresford; J. Forrester Davi- 
son; Donald B. King; Donald N. Michael; 
Irving Kayton; and Louis H. Mayo and 
Ernest M. Jones. 

Lightning in His Hand: The Life Story 
of Nikola Tesla. Inez Hunt and Wanetta 
W. Draper. Sage Books and Swallow, 
Denver, Colo., 1964. 269 pp. Illus. $5. 

Listen to Leaders in Engineering. Al- 
bert Love and James Saxon Childers, 
Eds. Tupper and Love, Atlanta, Ga.; 
McKay, New York, 1965. 350 pp. $5.95. 
Twenty-two chapters written by Vannevar 
Bush, Gordon Stanley Brown, Frederick 
Emmons Terman, Andrew S. Schultz, Jr., 
George E. Holbrook, Nathan M. New- 
mark, Rolf Eliassen, George S. Schairer, 
Wernher von Braun, Manson Benedict, 
Simon Ramo, Oscar T. Marzke, Philip 
Sporn, Bernard M. Oliver, John R. Pierce, 
Edward E. David, Jr., Charles Stark 
Draper, Walter A. Rosenblith, Newman 
A. Hall, William O. Baker, James R. 
Killian, Jr., and Jerome B. Wiesner. 

Listen to Leaders in Science. Albert 
Love and James Saxon Childers, Eds. Tup- 
per and Love, Atlanta; McKay, New York, 
1965. 288 pp. $5.50. Eighteen chapters 
contributed by George W. Beadle, Lee A. 
DuBridge, Glenn T. Seaborg, Robert Op- 
penheimer, Donald H. Menzel, M. King 
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them dry bones... them dry bones... 

Here's a use we hadn't thought of when we designed our industrial 
Airbrasive Unit. The American Museum of Natural History tells us 
that they have drastically reduced the recovery time of fragile 
fossils from hard stone matrix. 

What used to take months by hand methods now takes only a few 
weeks. Extraction is more precise too, yielding more information. 
With proper technique, the most delicate bone structure is retained 
while the matrix is removed by Airbrasive cleaning . . even from 
previously "inaccessible" places. In the small specimen above, the 
first known vertebrate to fly, even the inner ear was delineated. 
This is only one of the many "impossible" jobs accomplished by the 
Airbrasive. In laboratories and production lines its precise, gas-pro- 
pelled stream of abrasive particles is used to cut all sorts of hard, 
brittle materials. 
Cost is low,too ... under $1000. t_ 
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* SUPERIOR SENSITIVITY 
Full scale deflection produced by 
.0001 mg/ml Quinine Sulfate, when 
operating with 20 m/t resolution with 
noise level of less than 0.1 of total 
signal 

* SIGNIFICANT RESOLUTION 
1 m/t capability provides data nor- 
mally obscured 

* MODULAR DESIGN 
Complete accessibility and compo- 
nent interchangeability 

* OPTICAL PRECISION 
Farrand Master Grating replicas .. 
F/3.5 optical beam throughout 
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Compare before you buy. Send your sample for free comparative analysis. 

ti'vIfrlIQ] OPTICAL( l4405 Bronx Blvd. at E 238th St. 
( U ?l U iu CO-. INC. Bronx, N. Y. 10470 * 212 FA 4-2200 
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THE 

LID'S 

OFF 

THE 

LID'S 

OFF 

... EASILY! 
Just Let Air in, Lift Lid Off 

... EASILY! 
Just Let Air in, Lift Lid Off 

D n Ha I , HTMT" 
BEST SEAL FOR 

C ' IV0 rW# V GLASS DESICCATORS 

NEEDS NO GREASE - NO CROWBAR! 
Holds Vacuum Indefinitely. Fits 
150 mm or 160 mm Kimax? or 
Pyrex? Brand Desiccators. 

No. SC103-75 Specify Material 
Neoprene ... .. each $4.95 
Silicone Rubber . .each 7.95 
Viton? ........each 10.95 
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Personal Knowledge: Towards a Post- 
Critical Philosophy. Michael Polanyi. 
Harper and Row, New York, 1964 (re- 
print of the 1962 edition). 444 pp. Pa- 
per, $2.75. 

Public Papers of the Presidents of the 
United States: Harry S. Truman, 1949. 
General Services Administration, Wash- 
ington, D.C., 1964 (order from Superin- 
tendent of Documents, Washington, 
D.C.). 707 pp. $6.75. Contains the pub- 
lic messages, speeches, and statements 
of the president. 

Radiation Preservation of Foodstuffs. 
Second Scandinavian Meeting on Food 
Preservation by Ionizing Radiation 
(Stockholm), September 1963; arranged by 
the Committee for Technical Applications 
of Ionizing Radiation, Royal Swedish 
Academy of Engineering Sciences. Per- 
Olof Kinell and Vera Runnstr6m-Reio, 
Eds. Johanssons, Karlshamn, Sweden, 
1964. 87 pp. Illus. Paper, Kr. 25. 
Eighteen papers on experimental tech- 
niques, application to special foodstuffs, 
and the fundamental problems involved. 
The contributors are K. Abrahamsson, 
A. Brynjolfsson, P.-I. E. Hansen, J. B. 
Iienriksen, B. Henricson, N. W. Holm, 
M. Jaarma, N. Molin, T. Nilsson, C. G. 
Osterlundh, E. F. Reber, D. N. Rhodes, 
K. Sehested, J. P. Skou, E. von Sydow, 
G. Thaarup, and T. A. Truelsen. 

The Reconstruction of Past Environ. 
ments. Proceedings, Fort Burgwin Con- 
ference on Paleoecology, 1962. Assem- 
bled by James J. Hester and James 
Schoenwetter. Fort Burgwin Research 
Center, Ranches of Taos, N.M., 1964. 
95 pp. Illus. Paper, $3. Sixteen papers 
given at the conference. 

Religion and the State University. Erich 
A. Walter, Ed. Univ. of Michigan Press, 
Ann Arbor, 1964 (reprint, 1958 edition). 
320 pp. Paper, $2.25. 

The Research State: A History of Sci- 
ence in New Jersey. John R. Pierce and 
Arthur G. Tressler. Van Nostrand, 
Princeton, N.J., 1964. 183 pp. Illus. 
$3.95. 

David Rittenhouse. Brooke Hindle. 
Princeton Univ. Press, Princeton, N.J., 
1964. 408 pp. Illus. $8.50. 

Rocket and Missile Technology. Gene 
Gurney, Ed. Watts, New York, 1964. 
414 pp. Illus. $5.95. A compilation of 
some 40 selections, reprints from various 
sources, covering the spectrum of rocket 
and missile technology. Among the con- 
tributors are Walter Sullivan, John K. 
O'Doherty, William A. Kinney, and Sir 
Bernard Lovell. 

Russia in the Thaw. Alberto Ronchey. 
Translated from the Italian edition (1963) 
by Raymond Rosenthal. Norton, New 
York, 1964. 249 pp. Illus. $5. 

Science and Cancer. Michael B. Shim- 
kin. U.S. Department of Health, Educa- 
tion, and Welfare, Washington, D.C., 
1964. 143 pp. Illus. Paper, 60( (order 
from Superintendent of Documents, 
Washington, D.C.). 

The Science Book of Meteorology. An 
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The Science Book of Meteorology. An 
introduction to the atmosphere and its 
phenomena. With a special section on the 
World Meteorological Organization. 
David C. Knight. Watts, New York, 
1965. 215 pp. Illus. $4.95 (juvenile book). 
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A NEW APPROACH TO STUDY OF 
IRON-BINDING IN PROTEINS 

Our preoccupation with the techniques 
and tricks of Disc Electrophoresis prompts 
us to call your attention to a highly sensi- 
tive and specific iron stain. It ignores 
hemoglobins, hemoglobin-haptoglobin com- 
plexes and other ferrous iron-containing 
materials, but seeks out ferric iron with 
single-minded determination. The stain is 
therefore a nifty aid in locating such pro- 
teins as ferritin and transferrin. 

It appears to us that some research- 
minded person might find the stain 
(2,4-dinitroso-1,3-naphthalenediol) useful in 
studying the iron-combining capacity of 
sera. To be specific, one might compare 
densitometrically the iron-stained electro- 
phoretically separated bands of transferrin 
in two samples of the same serum, one as 
taken from the donor and the other satu- 
rated with iron in the laboratory in some 
subtle and appropriate way. 

Analogous applications in studying apo- 
ferritin-ferritin will no doubt suggest them- 
selves to the ingenious. 

We offer the stain in kits consisting of 
three solutions ready to mix and use. 
Stock No. 700 will stain 100 samples and 
costs $10; Stock No. 800 will stain 600 
samples and costs $22. Both prices include 
postage in the USA and Canada. 

The 100-sample kit will carry you through 
a goodly amount of experimenting. But why 
not get the 600-sample economy size? You 
might just get involved in a full-scale 
research project. 

CANAL INDUSTRIAL CORPORATION 
4935 Cordell Avenue, Dept.E-2 

Bethesda, Maryland 20014 
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NOW! LEARN TO USE THE FANTASTIC TOOL OF TOMORROW! 
Measure ... Check . . Solve ... Study ... Create with 

MOIRE PATTERNS KIT 
COST-CUTTING, TIME-SAVING, SUPER ACCURATE RESULTS 

IN LIMITLESS APPLICATIONS 
Get the jump on competition. Here's a breakthrough in a new 

technology. Completely simplified. Thousands of uses for researchers, prod- 
uct designers, developers. Inexpensively measures one part in billion. 
Measures diffraction pattern movement produced by lasers; diffusion of 
molecules in solution or heat waves. Study liquid flow, stress lines, distor- 
tion of metals. Obtain elastic moduli. Technically, moir6 patterns are 
predictable patterns created by superpositioning of one pattern over 
another. Using elements which include equi-spaced linear, logarithmetic 
and circular rulings, Dr. Gerald Oster, Brooklyn Polytechnic Inst., has 
developed a complete new basic scientific tool. Kit contains 8 basic pat- 
terns on both clear acetate in lantern slide size measuring 31/4' x 4" (.020" 
thick) and white Kromekote 33/4" x 4/2" (.012" thick); (1) Coarse grating, 
(2) 65-line grating, (3) Logarithmic scale grating, (4) Radial lines, 5- 
degrees, (5) Equispaced circles, (6) Fresnel zone plate, (7) Sphere projec- 
tion, (8) Cylinder projection; two pieces 34?" x 4" 150-dot screen on film; 
20-mesh woven fiberglass screen 8" x 10/2"; copy of Dr. Oster's book, 
"The Science of Moir6 Patterns"-an authoritative introduction to the 
fascinating world of moir6. STOCK NO. 70,719-W ............. $8.50 Ppd. 
STOCK NO. 60,464-W Same as above without book .............$6.50 Ppd. 
MOIRE PATTERN ACCESSORY KIT. For additional experiments. Con- 
tains balloon, calcite, two kinds of diffraction gratings, one-way mirror 
foil, polarizing materials, Ronchi rulings, assortment of lenses. 
STOCK NO. 60,487-W ......................................... $8.00 Ppd. 

SOLVE PROBLEMS! TELL FORTUNES! PLAY GAMES! :.:: - .::. 
NEW WORKING MODEL DIGITAL COMPUTER j ..3. 

Actual Miniature Version of Giant Electronic Brains 

z, 07-/2 Ax -/4 n. tei. Ltcp-uy-ste assemlly udagraIll. tz-page instruction Do0K 
covering operation, computer language (binary system), progranmisng, problems and 
15 experiments. 
Stock No. 70,683-W $------_____ _________5.00 postpaid 

BARGAIN! LONG & SHORT WAVE ULTRA-VIOLET 
i:!- 
: 

: 1: ~ ~ LIGHT SOURCE. Small! Lightweight! Portable! Most 
,.'-...'.---.. ..-. Powerful at the Price! 

xg^i^^:c m;i ~ Newly developed for prospecting, mineral collecting, fluo- 
rescence demonstrations, etc. Most powerful source of long 

11::: :::: >> ?:aand short wave ultra-violet light in one complact lhole-or- 
I:!:?....: 

..... 
lfield unit! One source UV radiation with peak intensity 

:Sl of 2537 angstromss. Other source produces long wave IUV 
X,:3i:' M-i^ l with peak intensity of 3660 angstroms. Unit has rugged 

all-metal housing, special circuitry for battery conserva- 

- Z 

^ | .: ~ tion, easy access for replacing tubes, extra large filters. 
Operates on house current or batteries. Lightweight, only 
1 lb. 5 oz. Coinpact 51/2 x 2" x 8 ". Fully guaranteed. 

.:--:-::::6i:. :? identified mineral specimens included. 
Stock No. 70,259-W --- ---------------$24.95 postpaid 
BATTERY ADAPTER CASE With Adjustable Shoulder Strap. 
Stock No. 70,260-W -------------..$5.75 postpaid 

MAGNETICALLY-MOUNTED MICROSCOPE MIRROR 
Superior to anly substage mnirror available, for ease, accuracy, unlimited . 
angutlar moveimient. Extremely useful for lab experiments, optical bench 
work, or "breadboard layouts." First surface, plano mlirror housed in l: 1-9/16" diami. steel hetmisphlere-cone of illumiination larger than built-in^ 
illuminator. Altuminuin coating with silicon monoxide overcoat, satisfactory 
for ultraviolet and visible light. Ilermanent magnetic pillars miounted int 
aluminumi base, 3-point contact with magnets; rotates 0-degrees-90- 
degrees to plane of base. Mlagnetic flat-bottom base holds to any ferrous 
surface. Angle plate attaching hole. Keeper-mount incl., permits permanent mounting. 
Stock No. 40,753-W ----- -$12.50 postpaid 

GRADUATED MECHANICAL STAGE 
EASILY ATTACHES TO MICROSCOPE 

-ai .- .. :-..:- Eliminates awkward lhandling wbhen slide must be moved. I-Ias 
- B '4: 30 mm. front to back and 50 mni. left to right excursions. Fixed 

verniers read to 0.1 mIn. I)ual control knobbs horizontally posi- 
- - .-. tisoned, conveniently located on right. Slide holder with adjustable 

arm and spring clip accepts large and smiall glass slides, Iax. 
:opening 31?". Metal unit finished in black and chrome. Micro- 

:: -- scope stage easily drilled to attach with two locating pins and I:- -- thul screw: turn tiuitib ) screw for silmple removal. 
Stock No. 30,058-W In wooden case -----_ ---____ ____ $31.50 postpaid 

WOODEN SOLID PUZZLES 
Stimulate vyour ability to think and reason. Here is ^^to sotf 

ana geometric rorms to taKe apart ano reassemole, .. 
give a chance for all the family, young or old, to test 
skill, patience and, best of all, to stimulate ability 
to think and reason while having lots of fun. Order yours now. 
Stock No. 70,205-W............................ .... $3.00 Postpaid 

-* * : _ ~~~Remove Your Retaining Rings-Disassemble 
Lenses, Cameras, etc. 

ADJUSTABLE SPANNER WRENCH 
- -*m ~Made for U. S. Air Force-available at a fraction 

of Government cost. A top grade, versatile tool that 
every instrument and camera repair man or just plain tinkerer should own. 
Adjustable for 1/2" to 12" diameter retaining rings. Complete with six differ- 
ent pairs of points to fit all types of slots and holes. 3", 6", and 12" main 
bars. All steel and nicely plated. The finest tool we have ever come across 
for this type of retaining ring work AND a real bargain at our low price. 
Stock No. 70,355-W ................................... $12.50 Postpaid 
Order by stock No.-Check, M.O. or Open Account-Money-back 

Guarantee. Minimum Order on Open Account-$10. ^ 
FREE! GIANT 148-PAGE CATALOG "W" 1 

Completely new, 1965 edition. New items, categories, il- 
lustrations. 148 easy-to-read pages packed with 100's of in- 
dustrial on-the-job helps . . . quality control aids. Many war :: .l 
surplus bargains. Imported instruments! Lenses, Prisms, Magni- 
fiers, Telescopes, Satellite Scopes, Microscopes, Binoculars, etc. 
For industry, research labs, hobbyists, experimenters. Write for i- ' 
free Catalog "W". 

Around the clock, coast to coast 
over 400 radiochemicals... 

nuclear services .. 
radioactive sources 

TRACERLA B 
A DIVISION OF LABORATORY FOR ELECTRONICS, INC. 

WALTHAM 54, MASSACHUSETTS 

* Sources * Health Physics Services * Film Badge Service 
* Radioactive Waste Disposal * Bioassays 
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Worth writing for 
ADM-70, Microchemical and Instrumental Analysis 
describes techniques for identifying particulate con- 
taminants, using Millipore filters, in optical and elec- 
tron microscopy, microchemical spot tests, ring oven 
analysis, infrared and ultraviolet absorption spectros- 
copy, flame photometry, radio-activity analysis and 
other related methods. To receive a free copy of this 
80-page manual, write to 

Millipore FILTER CORPORATION 
145 Ashby Road, Bedford, Mass. 

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

DENITYGRAIEN 
FRCTONTO 

Automatic Absorbance 
Recording And 
Preparative 
Fractionation Of 
Density Gradient 
Columns 

QUANTITATIVE 

The ISCO Model D records a complete and detailed 
UV-absorbance profile along the length of a gradient 
column. This apparatus provides one of the highest 
resolution and sensitive techniques for analysis of 
macromolecular mixtures. An accessory fraction 
collector is also available. See Brakke, (1963) 
ANALYTICAL BIOCHEMISTRY 5, 271. Priced from 
$1350.00, plus UV-absorbance recorder. Write for 
literature. 
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MECHANISMS OF 

HARD TISSUE DESTRUCTION 

Based on a symposium presented at the AAAS 
Philadelphia Meeting, 29 and 30 December 1962. 
AAAS Symposium Volume #75. 

Edited by Reidar F. Sognnaes. 

1963. 776 pages, 480 illustrations, color plate, ref- 
erences, indexes. Price: $13.00. Cash Order Price to 
AAAS Members: $11.00. 

Sponsors: AAAS Sections on Dentistry, Medicine, and 
Zoology; International Association for Dental Re- 
search, North American Division; American College 
of Dentists, American Dental Association. 

Symposium by 49 outstanding co-outhors on destruc- 
tion of mineralized structures by organisms and by 
physical and chemical agents, ranging from rock 
boring to bone resorption and tooth decay. 

British Agents: Bailey Bros. & Swinfen Ltd., Warner House, 
48 Upper Thames Street, London E.C.4, England 

Order Today from 

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

1515 Massachusetts Ave., NW, Washington, D.C. 20005 
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clear Research Foundation School Certifi- 
cate Integrated Science Textbook Group 
of Authors and Editors. H. Messel, 
Chairman. Nuclear Research Foundation, 
Univ. of Sydney, Sydney, Australia, 1964. 
1040 pp. [Teachers' Manual (1964 edi- 
tion), 480 pp.] Illus. A 4-year course in 
physics, chemistry, biology, and geology, 
based on and covering the science sylla- 
bus approved by the New South Wales 
Secondary Schools Board and prepared 
under the guidance of H. S. Wyndham. 

Scientific Research Films Made at U.S. 
Universities: A 1960-1961 Survey. Office 
of Scientific Personnel, Natl. Research 
Council-Natl. Acad. of Sciences: Ameri- 
can Science Film Assoc., Washington, 
D.C., 1964. 50 pp. Paper. 

Secondary School Science Teaching 
Practices. H. Seymour Fowler. Center for 
Applied Research in Education, New 
York, 1964. 127 pp. $3.95. 

So You Want to Be a Chemist. Alan E. 
Nourse. Harper and Row, New York, 
1964. 182 pp. $3.50 (juvenile book). 

Strawberry Diseases. A. G. Plakidas. 
Louisiana State Univ. Press, Baton 
Rouge, 1964. 207 pp. Illus. $5. 

Style Manual for Biological Journals. 
Prepared by the Committee on Form 
and Style of the Conference of Biologi- 
cal Editors. Published for the Conference 
by the American Inst. of Biological Sci- 
ences, Washington, D.C., ed. 2, 1964. 127 
pp. Illus. $3. 

Supply and Costs in the U.S. Petroleum 
Industry. Franklin M. Fisher. Published 
for Resources for the Future by Johns 
Hopkins Press, Baltimore, Md., 1964. 191 
pp. Illus. Paper, $5. 

Transistor Manual. J. F. Cleary, Ed. 
General Electric Co., Syracuse, N.Y., ed. 
7, 1964. 662 pp. Illus. Paper, $2. 

The Treasury of Mathematics. A col- 
lection of source material in mathematics, 
edited and presented with introductory 
biographical and historical sketches. Hen- 
rietta 0. Midonick, Ed. Philosophical Li- 
brary, New York, 1965. 844 pp. Illus. 
$15. 54 papers. 

United Kingdom Postgraduate Awards 
1964-66. Association of Commonwealth 
Universities, London, ed. 12, 1964. 168 
pp. Paper, $1. Summarized information 
about fellowships, scholarships, and 
grants, available at universities in the 
United Kingdom and a short list of 
awards offered outside the UK. 

Visual Perception: The Nineteenth 
Century. William N. Dember. Wiley, New 
York, 1964. 234 pp. Illus. $4.95. 

World Prospects for Natural Re- 
sources. Some projections of demand and 
indicators of supply to the year 2000. 
Joseph L. Fisher and Neal Potter. Pub- 
lished for Resources for the Future by 
Johns Hopkins Press, Baltimore, Md., 
1964. 79 pp. Illus. Paper, $1.50. 
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and Engineering 
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Mathematics, Physical Sciences, 
and Engineering 

Absolute Stability of Regulator Systems. 
M. A. Aizerman and F. R. Gantmacher. 
Translated from the Russian edition (Mos- 
cow, 1963) by E. Polak. Holden-Day, San 
Francisco, Calif., 1964. 182 pp. Illus. 
$8.95. 
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Ace Teflon-Clad Joints Ace Teflon-Clad Joints 

Provide the ultimate in no-freeze engagement 

Here is something new: Ace Joints are now available with cement- 
able Teflon sleeves. These sleeves are rugged. You can use them 
"loose" instead of grease for non-vacuum applications. A series of 
slightly undercut glass inner members is offered for perfect fit with 
sleeves. Outer members feature our exclusive polished surface which 
does not wear the Teflon, fits better, lasts longer. For full informa- 
tion on Ace Tef-Clad Joints, separate sleeves, epoxy, write Dept. S. 

? Reg. T. M. DuPont 
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ACCESSORIES 

INCREASE 

CAPABILITIES OF 

THE MODEL 450 

ACCESSORIES 

INCREASE 

CAPABILITIES OF 

THE MODEL 450 

Highly versatile as a basic analytical in- 
strument, the Perkin-Elmer Model 450 
Ultraviolet Spectrophotometer has even 
more impressive capabilities with acces- 
sories to perform extra functions. Here 
are some of the auxiliaries that are 
available: 
Specular Reflectance Accessory 
(illustrated)-versatile analytical tool for 
pursuing mirror reflectance and coating 
material absorption studies, including 
glass coatings on tanks, food can coat- 
ings, protective metal coatings. Also may 
be used to determine thickness of thin films. 
Diffuse Reflectance Attachment 
- records the diffuse reflectance of a 
variety of solid samples; also the trans- 
mittance of turbid or otherwise highly 
scattering materials. 
Spectral Fluorescence Attachment- 
converts the instrument into a recording 
spectrophotofluorimeter for charting ab- 
sorption spectra and fluorescence emis- 
sion data. 
Microsampling Beam Condenser- 
obtains excellent spectra of liquid sam- 
ples as small as 0.04 ml. Particularly use- 
ful in low concentration biomedical 
applications and to obtain spectra of 
very small solid samples. 
Temperature-controlled Cell Mount 
-for Perkin-Elmer Cylindrical Sample 
Cells, maintains any specified tempera- 
ture from 0?C to 100?C within 0.5?C. 
Helps determine the kinetics of reactions 
at various temperatures. 
Other accessories include Short-Path 
Liquid Cell; Flame Attachment; Variable- 
Path Liquid Cell; Reference Screen Kit; 
Linear Wavelength Converter Accessory; 
Optical Rotatory Dispersion Accessory. 
For complete details on Model 450 acces- 
sories, write to Instrument Division, Perkin- 
Elmer Corporation, 723 Main Avenue, 
Norwalk, Connecticul. 
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A-C Carrier Control Systems. Keith A. 
Ivey. Wiley, New York, 1964. 363 pp. 
Illus. $12. 

Advances in Hydroscience. vol. 1. Ven 
Te Chow, Ed. Academic Press, New York, 
1964. 452 pp. Illus. $15. Five papers: "So- 
nar" by Bradford A. Becken; "Hydro- 
elasticity" by S. R. Heller, Jr.; "Statistical 
hydrodynalics in porous media" by 
Adrian E. Scheidegger; "New contribu- 
tions to hydroballistics" by F. S. Burt; 
and "Hydraulics of wells" by Mahdi S. 
Hantush. 

Aerodynamics of Turbines and Com- 
pressors. W. R. Hawthorne, Ed. Prince- 
ton Univ. Press, Princeton, N.J., 1964. 
630 pp. Illus. $17.50. The papers are: 
"Theory of two-dimensional flow through 
cascades" by F. S. Weinig; "Three-dimen- 
sional flow in turbomachines" by Frank 
E. Marble; "Experimental techniques" by 
John R. Erwin; "Flow in cascades" by A. 
R. Howell; "The axial compressor stage" 
by W. D. Rannie; "The supersonic com- 
pressor" by John R. Erwin and Antonio 
Ferri; "Aerodynamic design of axial flow 
turbines" by E. Duncombe; "The radial 
turbine" by Werner T. von der Nuell; 
"The centrifugal compressor" by Edward 
S. Taylor; and "Blading interaction effects 
in turbines" by Hans Kraft. There is an 
introduction by the editor. 

Alkylation with Olefins. A. V. Topchiev, 
S. V. Zavgorodnii, and V. G. Kryuchkova. 
Elsevier. New York, 1964. 316 pp. Tllus. 
$16. 

Analysis Instrumentation, 1964. Pro- 
ceedings, 10th National Analysis Instru- 
mentation Symposium (San Francisco, 
Calif.), 1964. L. Fowler, R. J. Harmon, 
and D. K. Roe, Eds. Plenum Press, New 
York, 1964. 350 pp. Illus. $14.50. Twenty- 
eight papers. 

Amplifier and Memory Devices: With 
Films and Diodes. Noah S. Prywes, Ed. 
McGraw-Hill, New York, 1965. 472 pp. 
Illus. $17.50. Four parts: Tunnel Diodes, 
by W. F. Chow, A. Chynoweth, and M. 
Hines; Parametric Amplifiers, by D. Leen- 
ov and N. S. Prywes; Magnetic Films, by 
A. V. Pohm and S. Rubens; and Super- 
conducting Devices, by H. H. Edwards 
and V. L. Newhouse. 

Analytical Chemistry. vol. 4. pt. 1, 
Solid State Charged Particle Detectors. 
Niels J. Hansen. Carl E. Crouthamel, Ed. 
Pergamon, London; Macmillan, New 
York, 1964. 78 pp. Illus. Paper, $4.25. 

Annual Review of Nuclear Science. vol. 
14. Emilio Segre, Gerhart Friedlander, 
and H. Pierre Noyes, Eds. Annual Re- 
views, Palo Alto, Calif.. 1964. 518 pp. 
Illus. $8.50. Fourteen papers: "Alpha de- 
cay" by H. J. Mang; "Recent progress in 
the theory of nuclear matter" by A. G. 
Petschek: "Nucleon, two-nucleon reactions 
above 100 MeV" by J. Robb Grover and 
A. A. Caretto, Jr.; "Dynamic orientation 
of nuclei" by Carson D. Jeffries; "Struc- 
ture of the proton" by Robert R. Wilson 
and Joseph S. Levinger; "Symmetries 
among the strongly interacting particles" 
by R. E. Cutkosky; "Spark chambers" by 
W. A. Wenzel: "Data systems for multi- 

A-C Carrier Control Systems. Keith A. 
Ivey. Wiley, New York, 1964. 363 pp. 
Illus. $12. 

Advances in Hydroscience. vol. 1. Ven 
Te Chow, Ed. Academic Press, New York, 
1964. 452 pp. Illus. $15. Five papers: "So- 
nar" by Bradford A. Becken; "Hydro- 
elasticity" by S. R. Heller, Jr.; "Statistical 
hydrodynalics in porous media" by 
Adrian E. Scheidegger; "New contribu- 
tions to hydroballistics" by F. S. Burt; 
and "Hydraulics of wells" by Mahdi S. 
Hantush. 

Aerodynamics of Turbines and Com- 
pressors. W. R. Hawthorne, Ed. Prince- 
ton Univ. Press, Princeton, N.J., 1964. 
630 pp. Illus. $17.50. The papers are: 
"Theory of two-dimensional flow through 
cascades" by F. S. Weinig; "Three-dimen- 
sional flow in turbomachines" by Frank 
E. Marble; "Experimental techniques" by 
John R. Erwin; "Flow in cascades" by A. 
R. Howell; "The axial compressor stage" 
by W. D. Rannie; "The supersonic com- 
pressor" by John R. Erwin and Antonio 
Ferri; "Aerodynamic design of axial flow 
turbines" by E. Duncombe; "The radial 
turbine" by Werner T. von der Nuell; 
"The centrifugal compressor" by Edward 
S. Taylor; and "Blading interaction effects 
in turbines" by Hans Kraft. There is an 
introduction by the editor. 

Alkylation with Olefins. A. V. Topchiev, 
S. V. Zavgorodnii, and V. G. Kryuchkova. 
Elsevier. New York, 1964. 316 pp. Tllus. 
$16. 

Analysis Instrumentation, 1964. Pro- 
ceedings, 10th National Analysis Instru- 
mentation Symposium (San Francisco, 
Calif.), 1964. L. Fowler, R. J. Harmon, 
and D. K. Roe, Eds. Plenum Press, New 
York, 1964. 350 pp. Illus. $14.50. Twenty- 
eight papers. 

Amplifier and Memory Devices: With 
Films and Diodes. Noah S. Prywes, Ed. 
McGraw-Hill, New York, 1965. 472 pp. 
Illus. $17.50. Four parts: Tunnel Diodes, 
by W. F. Chow, A. Chynoweth, and M. 
Hines; Parametric Amplifiers, by D. Leen- 
ov and N. S. Prywes; Magnetic Films, by 
A. V. Pohm and S. Rubens; and Super- 
conducting Devices, by H. H. Edwards 
and V. L. Newhouse. 

Analytical Chemistry. vol. 4. pt. 1, 
Solid State Charged Particle Detectors. 
Niels J. Hansen. Carl E. Crouthamel, Ed. 
Pergamon, London; Macmillan, New 
York, 1964. 78 pp. Illus. Paper, $4.25. 

Annual Review of Nuclear Science. vol. 
14. Emilio Segre, Gerhart Friedlander, 
and H. Pierre Noyes, Eds. Annual Re- 
views, Palo Alto, Calif.. 1964. 518 pp. 
Illus. $8.50. Fourteen papers: "Alpha de- 
cay" by H. J. Mang; "Recent progress in 
the theory of nuclear matter" by A. G. 
Petschek: "Nucleon, two-nucleon reactions 
above 100 MeV" by J. Robb Grover and 
A. A. Caretto, Jr.; "Dynamic orientation 
of nuclei" by Carson D. Jeffries; "Struc- 
ture of the proton" by Robert R. Wilson 
and Joseph S. Levinger; "Symmetries 
among the strongly interacting particles" 
by R. E. Cutkosky; "Spark chambers" by 
W. A. Wenzel: "Data systems for multi- 
parameter analysis" by R. .1. Spinrad; 
"Modern techniques used in nuclear de- 
sign of reactors" by G. D. Joanou and 
H. B. Stewart; "Breeder reactors" by 
Lloyd G. Alexander; "Chemistry of the 
actinide elements" by B. B. Cunningham; 

parameter analysis" by R. .1. Spinrad; 
"Modern techniques used in nuclear de- 
sign of reactors" by G. D. Joanou and 
H. B. Stewart; "Breeder reactors" by 
Lloyd G. Alexander; "Chemistry of the 
actinide elements" by B. B. Cunningham; 

Extend 

your vision 
to 13,000 A 

Extend 

your vision 
to 13,000 A 

DETECT SCOPE 
IN F R A R E D V I E W E R 
DETECT SCOPE 
IN F R A R E D V I E W E R 

With a Model 5500 DETECTIRSCOPE? 
in your hand, you can look through 
objects transparent to near IR, see in 
darkness, or study IR phenomena. 
Typical response is from 4,000 to 
13,000 %, peaking at 8,500 %. 

Lightweight and portable, the DETEC- 
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Molded from polyethylene with serrated 
tubulation and built-in loop-all in one piece! 
Something new has been added to Nalgene aspirator bottles. The 
built-in loop on the neck brings you even greater convenience and 

utility-holds tubing in place when not in use . . . shuts off flow with- 

out a pinch clamp. And the complete bottle-including tubulation and 

loop-is still flawlessly blow-molded in one piece. The serrated tub- 
ulation close to the bottom permits more complete drainage ... does 
not extend beyond the bottle's circumference. Remarkable polyethy- 
lene makes the ideal laboratory bottle-unbreakable, light in weight, 
leak-proof, corrosion-proof and slip-proof. Nalgene aspirator bottles 
in 7 sizes, from 32 oz. to 13 gal., are economically priced from $2.16 
to $20.90 each. Larger sizes have recessed handgrips for safe, easy 
handling. All bottles have screw 
closure for protection against spill- 
age and evaporation. See your lab IA 
supply dealer, or write Dept. 2714, ^ N AL EN 
The Nalge Co., Inc., 75 Panorama L VLAB VARE 
Creek Dr., Rochester, N.Y. 14625. Leader in quality plastic labware since 1949 
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1963. W. F. Bradley, Ed. Pergamon, Lon- 
don; Macmillan, New York, 1964. 704 pp. 
Illus. $25. Fifty-two papers presented at 
the conference, which was sponsored by 
the Committee on Clay Minerals of the 
National Academy of Sciences-National 
Research Council, and a report of a field 
trip taken by the group. The Clay Min- 
erals Society was organized at the con- 
ference. 

The Collision Theory of Chemical Re- 
actions in Liquids. Alastair M. North. 
Methuen, London; Wiley, New York, 
1964. 153 pp. Illus. $4.25. 

Colloid Chemistry. The science of large 
molecules, small particles, and surfaces. 
Marjorie J. Void and Robert D. Vold. 
Reinhold, New York; Chapman and Hall, 
London, 1964. 128 pp. Illus. Paper, $1.95. 

Colloque sur le Paleogene. Bordeaux, 
September 1962. Memoires du Bureau de 
Recherches Geologiques et Minieres, No. 
28. vols. I and 2. Editions B.R.G.M., 
Paris, 1964. vol. 1, 560 pp.; vol. 2, 561 
pp. Illus. Paper, F.240.99; cloth, F.270. 

Combustion Chambers for Jet Propul- 
sion Engines. V. S. Zuyev and L. S. Sku- 
bachevskii. Translated from the Russian 
edition by William E. Jones. B. P. Mullins, 
Translation Ed. Pergamon, London; Mac- 
millan, New York, 1964. 259 pp. Illus. 
$10. 

Communications-Electronics Terminolo- 
gy Handbook. A manual of definitions, 
abbreviations, acronyms, and designations. 
Public Affairs Press, Washington, D.C., 
1965. 551 pp. $7. 

Commutative Normed Rings. 1. Gel- 
fand, D. Raikov, and G. Shilov. Trans- 
lated from the Russian edition (1960). 
Chelsea, New York, 1964. 306 pp. Illus. 
$6.50. 

Conference internationale sur les the- 
ories relativistes de la gravitation. Proceed- 
ings of a conference (Warsaw and Jab- 
lonna, Poland), 1962. L. Infeld, Ed. 
Gauthier-Villars, Paris; PWN-Editions Sci- 
entifiques de Pologne, Warsaw, 1964. 397 
pp. Illus. $7.50. Participants from the 
U.S. were: J. L. Anderson, R. L. Arno- 
witt, F. J Belinfante, P. G. Bergmann, D. 
R. Brill, B. S. Chandrasekhar, H. Van 
Dam, S. Deser, B. S. DeWitt, C. DeWitt, 
R. P. Feynman, D. Finkelstein, J. G. 
Fletcher, J. N. Goldberg, P. Havas, B. 
Hoffmann, A. T. Janis, R. P. Kerr, A. 
Komar, L. Markus, C. W. Misner, E. T. 
Newman, I. Robinson, R. K. Sachs, L. I. 
Schiff, A. Schild, R. Schiller, J. Stachel, 
A. H. Taub, L. H. Thomas, J. Weber, 
and J. A. Wheeler. 

Continuous Measurement of Unsteady 
Flow. G. P. Katys. Translated from the 
Russian by D. P. Barrett. G. E. Walker, 
Translation Ed. Pergamon, London; Mac- 
millan, New York, 1964. 225 pp. Illus. 
$9. 

Determination of Molecular Weights 
and Polydispersity of High Polymers. S. 
R. Rafikov, S. A. Pavlova, and I. I. 
Tverdokhlebova. Translated from the 
Russian n edition (Moscow, 1963) by J 

Clays and Clay Minerals. Proceedings, 
12th National Conference (Atlanta, Ga.), 
1963. W. F. Bradley, Ed. Pergamon, Lon- 
don; Macmillan, New York, 1964. 704 pp. 
Illus. $25. Fifty-two papers presented at 
the conference, which was sponsored by 
the Committee on Clay Minerals of the 
National Academy of Sciences-National 
Research Council, and a report of a field 
trip taken by the group. The Clay Min- 
erals Society was organized at the con- 
ference. 

The Collision Theory of Chemical Re- 
actions in Liquids. Alastair M. North. 
Methuen, London; Wiley, New York, 
1964. 153 pp. Illus. $4.25. 

Colloid Chemistry. The science of large 
molecules, small particles, and surfaces. 
Marjorie J. Void and Robert D. Vold. 
Reinhold, New York; Chapman and Hall, 
London, 1964. 128 pp. Illus. Paper, $1.95. 

Colloque sur le Paleogene. Bordeaux, 
September 1962. Memoires du Bureau de 
Recherches Geologiques et Minieres, No. 
28. vols. I and 2. Editions B.R.G.M., 
Paris, 1964. vol. 1, 560 pp.; vol. 2, 561 
pp. Illus. Paper, F.240.99; cloth, F.270. 

Combustion Chambers for Jet Propul- 
sion Engines. V. S. Zuyev and L. S. Sku- 
bachevskii. Translated from the Russian 
edition by William E. Jones. B. P. Mullins, 
Translation Ed. Pergamon, London; Mac- 
millan, New York, 1964. 259 pp. Illus. 
$10. 

Communications-Electronics Terminolo- 
gy Handbook. A manual of definitions, 
abbreviations, acronyms, and designations. 
Public Affairs Press, Washington, D.C., 
1965. 551 pp. $7. 

Commutative Normed Rings. 1. Gel- 
fand, D. Raikov, and G. Shilov. Trans- 
lated from the Russian edition (1960). 
Chelsea, New York, 1964. 306 pp. Illus. 
$6.50. 

Conference internationale sur les the- 
ories relativistes de la gravitation. Proceed- 
ings of a conference (Warsaw and Jab- 
lonna, Poland), 1962. L. Infeld, Ed. 
Gauthier-Villars, Paris; PWN-Editions Sci- 
entifiques de Pologne, Warsaw, 1964. 397 
pp. Illus. $7.50. Participants from the 
U.S. were: J. L. Anderson, R. L. Arno- 
witt, F. J Belinfante, P. G. Bergmann, D. 
R. Brill, B. S. Chandrasekhar, H. Van 
Dam, S. Deser, B. S. DeWitt, C. DeWitt, 
R. P. Feynman, D. Finkelstein, J. G. 
Fletcher, J. N. Goldberg, P. Havas, B. 
Hoffmann, A. T. Janis, R. P. Kerr, A. 
Komar, L. Markus, C. W. Misner, E. T. 
Newman, I. Robinson, R. K. Sachs, L. I. 
Schiff, A. Schild, R. Schiller, J. Stachel, 
A. H. Taub, L. H. Thomas, J. Weber, 
and J. A. Wheeler. 

Continuous Measurement of Unsteady 
Flow. G. P. Katys. Translated from the 
Russian by D. P. Barrett. G. E. Walker, 
Translation Ed. Pergamon, London; Mac- 
millan, New York, 1964. 225 pp. Illus. 
$9. 

Determination of Molecular Weights 
and Polydispersity of High Polymers. S. 
R. Rafikov, S. A. Pavlova, and I. I. 
Tverdokhlebova. Translated from the 
Russian n edition (Moscow, 1963) by J 
Eliassaf. J. Schmorak, Translation Ed. Is- 
rael Program for Scientific Translations, 
Jerusalem; Davey, New York, 1964. 365 
pp. Illus. $14. 

Differential Equations. Shepley L. Ross. 

SCIENCE, VOL. 147 

Eliassaf. J. Schmorak, Translation Ed. Is- 
rael Program for Scientific Translations, 
Jerusalem; Davey, New York, 1964. 365 
pp. Illus. $14. 

Differential Equations. Shepley L. Ross. 

SCIENCE, VOL. 147 



e Detection 

:;and Analysis of: b :: : :;::" 

Worth writing for 
ADM-30, Detection and Analysis of Contamination 
outlines the measurement of particulate contamina- 
tion with Millipore filters as applied to hydraulic fluids, 
air, fuels, lubricants, solvents, garments, surfaces and 
other aerospace and industrial fluids. To receive a free 
copy of this 44-page manual, write to 

Miillipore FILTER CORPORATION 
145 Ashby Road, Bedford, Mass. 

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

50TH ANNIVERSARY 1915-1965 

THE KLETT FLUORIMETER 

Designed for the rapid and accurate determination of 
thiamin, riboflavin, and other substances which fluoresce 
in solution. The sensitivity and stability are such that 
it has been found particularly useful in determining very 
small amounts of these substances. 

KLETT SCIENTIFIC PRODUCTS 
PHOTOELECTRIC COLORIMETERS * BIO-COLORIMETERS 
GLASS ABSORPTION CELLS * COLORIMETER NEPHELOM- 
ETERS * KLETT REAGENTS * COLONY MARKER AND TALLY 

Kiett Manufacturing Co., Inc. 
179 EAST 87TH STREET, NEW YORK, N. Y. 
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TMC 
INTRODUCES 

ITS 

ACTIVATRON 
111 

n ULTRA STABLE BEAM CURRENT 
I NO EXPOSED HIGH VOLTAGE 
* IMPROVED PENNING ATOMIC-TO-MOLECULAR RATIO 

[ INCREASED TARGET LIFE 
a 200 LITERS PER SECOND ION PUMP 
[ INTEGRAL PULSING CAPABILITY 
a SAFETY . . . OIL FOR INSULATING AND ION SOURCE 

COOLING ALLOWS OPERATION AT ATMOSPHERIC PRES- 
SURE WITHIN THE ACCELERATOR TANK 

Technical Measurement Corporation now offers a wide variety of compatible units to form totally integrated activation analysis systems. The systems feature 
the ACTIVATRON 111 with a fast neutron yield of 1011 neutrons per second. The 
ACTIVATRON 111 is ideally suited for research investigations as well as routine 
chemical analysis. As a result, particular project parameters can be imple- 
mented from a single source. 

TMC has established a complete activation analysis laboratory at its 
Ellison facility. An ACTIVATRON 111 and other TMC products are available 
to the customer for the investigation of his particuar samples. TMC engi- 
neering personnel are also available to aid in the investigation of your 
specific problems. 

Detailed information is available on the ACTIVATRON 111 as well as units of 
lower yields. Application data is also available on TMC pulse height analyzers, 
sample transfer systems, flux monitors, scintillation detectors, and COMPLETE 
activation analysis systems. 

KR?f3 TECHNICAL MEASUREMENT CORPORATION 
441 Washington Avenue, North Haven, Conn. 
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and EUGENE N. KOZLOFF, Ph.D., Professor of Biology, 
Lewis and Clark College, Portland, Oregon. 
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This book provides detailed explanations of the procedures commonly 
used in preparing material for microscopic study. All methods are 
introduced by clearly worded discussions of the principles involved, 
what each preparation should show, and how to obtain the best results. 
Techniques for vertebrates and invertebrates, including parasites, are 
covered in this text which numbers or letters consecutively the actual 
steps to be taken, and indicates pitfalls to be avoided. Contents include 
the use of the microscope; organization of the laboratory; methods for 
the study of living and fresh material; fixation; staining; paraffin, nitro- 
cellulose, and freezing and grinding methods; metallic impregnation; 
permanent mounting media; a summary of procedures recommended 
for various types of material used in teaching and research laboratories; 
and a table of weights and measures. "Gives the student the basis for 
logical and intelligent application of the various techniques." 
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for scientists, gun collectors, naturalists 

LIMITED RELEASE-U.S. GOVT. SURPLUS 
SNIPERSCOPE 
INFRARED SET(M-3 
for scientists, gun collectors, naturalists 
Built in 1950 and 1951 by American Optical Co. In 
excellent working condition. Used by our troops for 
observing enemy in total darkness without being 
detected. Suggested uses: medical research, study of 
nocturnal animal life, mineralogy, industrial and med- 
ical research, crime detection. Rare item for gun col- 
lectors. Telescope is 163/4" long; clear aperture of lens 
is 50.4mm. A 5"-diameter filter is attached. Knob 
adjusts focus electrostatically; second knob adjusts 
reticle intensity. Reticle also has vertical and hori- 
zontal adjustments. Canvas carrying case and shoulder 
strap included. Complete unit includes 11" x 14" x 16" 
chest, telescope with RCA 6032 image tube, 20,000V 
power pack with canvas carrying case and shoulder 
straps, IR light source, steel carbine bracket, pistol- 
grip handle with switch control. Formerly highly classi- 
fied. Limited supply. Orig. Govt. cost, $800. Shipping 
wt., approx. 30 Ibs. Price $249.50 

-:::.- ' SNIPERSCOPE BATTERY 
--::: ii Rechargeable 6V power source 

-- for sniperscope. Excellent for 
many other 6V applications. 
Approx. shipping wt., 15 Ibs. 

$9.95. Two for $18.00 
Prices F.O.B. Tucson, Ariz. No C.O.D.'s, please. 
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P. 0. Box 1572 Tucson, Ariz. 
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Handbook of Electron Beam Welding. 
R. Bakish and S. S. White. Wiley, New 
York, 1964. 279 pp. Illus. $11.50. 

Handbook of Mathematical Tables and 
Formulas. Richard Stevens Burington. Mc- 
Graw-Hill, New York, ed. 4, 1965. 435 
pp. Illus. $4.50. 

Hard Metals Production Technology 
and Research in the U.S.S.R. S. I. Bash- 
kirov, Ed. Translated from the Russian 
edition (Moscow, 1959) by O. M. Blunn. 
J. H. Woodhead, Translation Ed. Per- 
gamon, London; Macmillan, New York, 
1964. 359 pp. Illus. $20. Twenty-eight 
papers dealing with hard alloy technology, 
structure and properties, and x-ray, chem- 
ical, and spectrographic analysis of hard 
metals. The first of a number of planned 
publications of scientific works of the All- 
Union Scientific Research Institute of 
Hard Metals. 

High Temperature Materials, Plenum 
Press Handbooks. vol. 3, Thermal Radi- 
ative Properties. W. D. Wood, H. W. 
Deem, and C. F. Lucks. Plenum Press, 
New York, 1964. 476 pp. Illus. $17.50. 

Hydraulics and Fluid Mechanics. Pro- 
ceedings of the First Australasian Con- 
ference (University of Western Australia, 
Nedlands), 1962. Richard Silvester, Ed. 
Pergamon, London; Macmillan, New 
York, 1964. 513 pp. Illus. $14. Twenty- 
nine papers submitted at the conference 
plus the inaugural address by Hunter 
Rouse. Those attending the conference 
included applied mathematicians, physi- 
cists, and engineers. 

Influence Lines for Statically Inde- 
terminate Plane Structures. W. J. Larnach. 
Macmillan, London; St. Martin's Press, 
New York, 1965. 268 pp. Illus. $18. 

Instrumentation in the Chemical and 
Petroleum Industries, 1964. Proceedings 
of a symposium (Wilmington, Del.), 1964. 
George H. Robinson, Ed. Plenum Press, 
New York, 1964. 150 pp. Illus. $9.50. 
Sixteen papers presented at the 5th Na- 
tional Chemical and Petroleum Instru- 
mentation symposium sponsored by the 
Instrument Society of America. Contrib- 
utors: W. C. Schall; E. R. Bullock; R. W. 
Sonnenfeldt; F. G. Willard, G. J. Kirk, 
Jr, P. S. Radcliffe, and J. R. Scohy; W. H. 
Vander Heyden; D. Gertz; R. O. Clark; 
T. A. Gray and J. Imber; E. F. Holben; 
R. K. Madsen and A. E. Stone; C. L. 
Mamzic; R. N. Auger; P. S. Buckley; H. 
C. Clark; S. E. Roth; and R. H. Lockett. 

Intensity Theory for Infrared Spectra of 
Polyatomic Molecules. Lev Aleksandrov- 
ich Gribov. Authorized translation from 
the Russian edition (Moscow, 1963) by 
Paul Porter Sutton. Consultants Bureau, 
New York, 1964. 119 pp. Illus. Paper, 
$15. 

Interpreted Infrared Spectra. vol. 1. 
Herman A. Szymanski. P!enum Press, 
New York, 1964. 301 pp. Illus. $10.75. 

Introduction to Number Theory. Trygve 
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Luxemburg, 1964. 140 pp. Illus. Paper, 
DM. 18. 
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NEW MODEL LR-1 
LASER-SOURCE RAMAN 
SPECTROMETER 
SPEEDS STRUCTURAL 
DETERMINATIONS 
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LASER-SOURCE RAMAN 
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SPEEDS STRUCTURAL 
DETERMINATIONS 
For the first time, a high-performance, 
low-cost Raman Spectrometer is available 
to the spectroscopist. Compact and easy 
to use, the new instrument combines a 

gas laser source with a high-resolution 
grating monochromator to provide a to- 

tally new approach to a well-known ana- 

lytical concept. 
Raman spectra provide important supple- 
mentary information to any research 

laboratory conducting qualitative or 

quantitative analyses with infrared spec- 
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troscopy. Simpler than infrared spectra 
because of the lower intensity of over- 
tone and combination bands, Raman 

spectra permit better analytical discrimi- 
nation between substances in a mixture. 
Since Raman line intensity is directly pro- 
portional to concentration, quantitative 
calculations are easy to perform. 
Raman spectra are essential for structural 
analyses. Only a combination of infrared 
and Raman spectra will permit determina- 
tion of geometric and symmetry proper- 
ties. Raman lines correspond to energy 
differences in the vibrational and rota- 
tional states of the molecule. 
The P-E Laser-Excited Raman Spectrom- 
eter, Model LR-1, is a complete recording 
instrument at a comparatively low price. 
For full information and sample spectra 
write to Instrument Division, Perkin-Elmer 
Corporation, 723 Main Ave., Norwalk, 
Connecticut. 
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