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ANALYTICAL ULTRACENTRIFUGE -Model E 
: 

" li'/: ^?i ::. ~ A fundamental instrument 

.L,^WS^i^^ 4 ...... for characterizing mole- 
" ',....4..: . ....:cules by recording their 

- j.l.?4J.'!'?~:~:'.".l'q," . .behavior in a centrifugal 

|i&;.~:: 4:;"field. Measures molecular 
weight, sedimentation 

'..: . ....... " coefficient, purity, homo- 
geneity, activity coefficients. 

Can study organic and inorganic molecules 
itlh moleculai weights from a few hundred to several 

million, at Ereduce(l, ambient, or elevated temperatures. 

PREPARATIVE ULTRACENTRIFUGE -Model L 

Generates forces of nearly 200,000 g for 
. ~~ isolating and concentrating viruses, 

. cytoplasmic particles, enzymes, proteins, 
C and a variety of smaller macromolecules. 

0S * TFeatures refrigeration and a vacuum 

i!:!:!::'.:' system. Swinging bucket rotors 

:i]'.. .I'" allow density gradient studies, 
..:, ......both preparative and analytical. 

ELECTROPHORESIS DIFFUSION -Model H 

For extreme precision in 

....X Ej' ' ": imeasuring diffusion coefficients/ 
for free electrophoresis studies 

featuring automatic photography 
by schlieren, Rayleigh fringe, 

and Gouy fringe optical systems. 
Measurements are reproducible 

to better than 1/25 fringe. 

AMINO ACID ANALYZER -Model 120 

Provides automatic ion-exchange 
column chromatography as a basic 
laboratory means for separation, 

collection, identification and 
quantitation of amino acids, 

peptides and related compounds 
:%: in studies of protein hydrolyzates, 

physiological fluids, tissue extracts, 
foods, culture media, pharmaceuticals. 

For descriptive brochures, please write 

J INSTRUMENTS, INC. 

SPINCO DIVISION, 
Stanford Industrial Park, 
Palo Alto 5, California 
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New (4th) Edition! Villee--Biology 
This popular elementary text is designed to hold student interest frorr 
start to finish. Maintaining an excellent balance between descriptive de 
tail and generalization, Dr. Villee fully presents the fundamental princi 
ples of biology-always with emphasis on the comparative and evolu 
tionary aspects of the subject. Beginning with a discussion of the scientifi< 
methods of investigation, he presents a total cohesive picture-frorr 
cellular function through body systems concluding with evolution anc 
ecology. The changes in this fourth edition reemphasize the basic unity ol 
life and clearly show the fundamental similarity of life processes of al 
organisms. In keeping with current teaching trends, biochemical aspect, 
are emphasized throughout. Chapters on Cellular Metabolism and Metab 
olism and Nutrition have been extensively revised to incorporate bio 
chemical descriptions of metabolic processes. Fuller attention is given tc 
the single cell and its constituents. A new section on frog anatomy in 
corporates a whole series of crystal-clear drawings. 

By CLAUDE A. VILLEE, Harvard University. 625 pages, 714" x 10?4" 
_ _.4-~~ with 397 figures. $7.50. New (4th) Edition-Just Ready 

New! Schonberger--A Laboratory 
Manual for General Biology 

Although ideally suited for Villee's text above, this handy new manua 
can be readily adapted to any general biology text and method of teaching 
Every experiment has been used repeatedly with students, both biolog} 
majors and non-majors, in actual classroom work. Experiments are divide( 
logically into two sections-one set for each semester of a full year course 
The first part deals with experiments on cells, protoplasm, the structure 
and activities of individual organisms. The second covers classification 
types of organisms, heredity and evolution. Student instructions are sc 
explicit that little or no explanation is necessary. There is fascinating nev 
material on succession, the biome, and the biochemical aspects of biology 

By CLINTON SCHONBERGER, Associate Professor of Biology an 
Chairman of the Department of Biology, San Bernardino Valle 
College, San Bernardino, California. 357 pages, 81/2" x 11", illus 

5SSmRESI^^ trated. $4.50 New-Just Ready 

Gladily sent to teachers on approval 

New(3rd)Edition! 
Romer-The 
Vertebrate Body 
Recognized by instructors and 
students as one of the finest vol- 

- umes available for courses in 
c comparative anatomy, this text 
n is even more improved for its 
I New (3rd) Edition. Dr. Romer 
f has made many changes 
1 throughout to add new informa- 
s tion on all vertebrate forms. 

The text presents a study of the 
.- form and function of the verte- 
a brate body. Material on embry- 

ology, histology, paleontology 
and evolution is interwoven 
throughout the discussions. Cov- 
erage is comparative and does 
not overemphasize human struc- 
ture. Function is considered so 
that the student may understand 

vI_Lin the relations of the various sys- 
tems within the animal and may 
also understand the animal in 
relation to its environment. 
Color has been added to many 
of the line drawings, some of 
which are completely new for 
this revision. 
By ALFRED SHERWOOD ROMER, Alex- 

y ander Agassiz Professor of Zoology and 
d Director, Museum of Comparative Zoo- 

logy, Harvard University. About 650 
'. pages, 61/8" x 91/4", with about 407 

figures. About $7.50. e New (3rd) Edition-Just Ready! 

O New(3rd)Edition! 
Romer-A Shorter 

'y Version of The 
V; Vertebrate Body 

A shorter version of Dr. 
Romer's book described above, 
this text is designed for use in 
short courses in comparative 
anatomy. The major items of 
the original work are incorpo- 
rated and the details of lesser 
importance are omitted. The 
first four chapters including in- 
troductory material on the verte- 
brate body plan, the natural his- 
tory topics, discussions on family 
trees, cells and tissues plus the 
handy appendices are repro- 
duced without change. 
By ALFRED SHERWOOD ROMER. About 
512 pages, 61/8" x 9?", with about 407 
figures. 

New (3rd) Edition-Ready August! 

W. B. 
SAUNDERS COMPANY 
West Washington Square -^i T"?nllcepl 1^.T ra.? 

I 
SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave., NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and 

additional mailing office. Annual subscriptions: $8.50; foreign postage, $1.50; Canadian postage, 75?. 

New (7th) Edition! Frobisher- 
Fundamentals of Microbiology 
A working knowledge of general biology, elementary physics and general 
chemistry is a prerequisite to an understanding of this popular text. The 
objectives of the book are four: To introduce the student to the eight major 
groups of microorganisms, their structure, growth and habitat-To famil- 
iarize the student with the methods used in the observation, propagation 
and study of microorganisms-To illustrate the role of microorganisms in 
agriculture, industry, medicine, home economics and pharmacy-To indi- 
cate areas open for future investigation. Among the new topics in this 
revision are: role of DNA in metabolism and genetics-viruses and "in- 
fective heredity"-life-cycles of viruses-role of algae in food production 
and in space travel-giberellin production-steroid transformations. 
By MARTIN FROBISHER, Sc.D., Special Consultant, Laboratory Branch, Communicable 
Disease Center, U.S. Public Health Service. About 672 pages, 65/8" x 93/4", with about 
350 illustrations. About $7.00. New (7th) Edition-Just Ready! 
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FRACTIONATOR 

collects fractions directly 
in standard rectangular racks 

I I - 

Model V 152 offers new convenience and elimi- 
nates possibility of errors in transferring tubes 
from the fractionator to racks. 

The racks themselves, with all the test tubes 
in the order collected, may be removed from 
the fractionator for further processing. 

The tubes are filled in the order shown in the 
boustrophedon drawing above. 

* Accurate collection in 225 test tubes 

* Eliminates 450 tedious test tube transfers 

* Equipped with 3 racks - each has 5 rows, 15 
tubes per row 

*Improved volumetric unit 

*Timer or N.I.L. drop counter attachment are 
available 

MODEL V 1 52 Complete unit with stainless steel test tube pan, 
three test tube racks for 225 test tubes (18 x 150 mm.), 
improved volumetric unit, 5-foot supporting column, 
2 apparatus clamps with rods, 2 funnel valves, collect- 
ing cylinders for fractions to 15 c.c. 

MODEL T 1 52 Complete unit with stainless steel test tube pan, 
three test tube racks for 225 test tubes (18 x 150 mm.), 
5-foot supporting column, 2 apparatus clamps with rods, 
timer for 18-sec. to 120-min. intervals in 6-sec. incre- 
ments. 

MODEL D 1 52 Complete unit with stainless steel test tube pan, 
three test tube racks for 225 test tubes (18 x 150 mm.), 
5-foot supporting column, 2 apparatus clamps with rods, 
N. 1. L. drop counter. 

Extra stainless steel or aluminum test tube racks available. 

610 

For descriptive brochure, write: 

GILSON MEDICAL 
ELECTRONICS 
MIDDLETON, WISCONSIN 

on Madison's West Beltline Highway 
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Basic Research at Honeywell 
Research Center 

Hopkins, Minnesota ; 

Coherent Electromagnetic Sources: LASER and 

IRASER (Light and Infrared Amplification by 

Stimulated Emission of Radiation). 

The development of the maser in 1954 opened the micro- 
wave region of the spectrum to many new uses. Now these 
same principles have been extended to the visible and 
infrared portions of the spectrum suggesting a wide variety 
of important applications. 

Successfvl practical operation of a laser 
(light amplification by stimulated emission 
of radiation) would make possible the use of 
light in ways never before thought possible. 
For instance, one important application 
would open the optical range of the spec- 
trum for communications use. Laboratory 
lasers have been operated but many prob- 
lems remain to be solved before practical 
operation is possible. 

Conventional light sources are funda- 
mentally noise generators and the emerging 
light is a jumble of separate waves that 
reinforce or cancel each other in random 
fashion. In order to be useful for communi- 
cation purposes (as radio waves are used) 
light waves would have to be generated so 
that they have: 

1. Directionality--produce a beam of 
light with a small divergence. 

2. Coherence-be coherent in time and 
space so that the waves at various 
points in space act in unison. 

3. Monochromaticity-have a narrow 
line width or a very narrow frequency 
range. 

The maser achieves the three require- 
ments stated above. The principle is based 
on the fact that electrons have discrete 
orbits corresponding to fixed energy levels. 

The first practical demonstration of this 
principle in the optical range of the spec- 
trum was accomplished in 1960 using a ruby 
crystal. A flash of light is used to invert the 
normal electron population distribution 
within the ruby. The electrons in the chro- 
mium atoms of the ruby are raised by this 
flash of light to an excited state with two 
steps required to carry them back to ground. 
In the first step they give up some of their 
energy to the crystal lattice and fall to a 
metastable level from which they can fall 
to ground level emitting fluorescent light 
at 6943 A?. When a population inversion 

612 

exists between the metastable level and the 
ground state the first few photons released 
will stimulate the still excited electrons to 
give up photons which stimulate still fur- 
ther emission in a cascading effect resulting 
in an intense burst of red light at 6943 A?. 
This light has the three properties suggested 
earlier: directionality-a spreading angle 
of a fraction of one degree; coherence- 
demonstrated in interference experiments; 
and monochromaticity-line width 0.1A?. 

Other lasers have been operated includ- 
ing helium-neon gas giving off photons at 
1.153 microns in the infrared, samarium' 
doped calcium fluoride emitting at 7082A0 
and uranium doped calcium fluoride emit- 
ting at 2.1 to 2.5 microns. 

Although sources are available for cer- 
tain frequencies, problems remain. It is 
desirable to be able to develop sources that 
can be tuned or varied in frequency. More 
coverage of the infrared and visible spec- 
trums is highly desirable. A modulating 
mechanism must be found to impress useful 
information onto the beam of light. Mate- 
rial must be found that will work at lower 
powers and at higher temperatures. 

It is interesting to note the extent to 
which communication channels would be 
expanded beyond the present crowded 
electromagnetic spectrum if the visible 
spectrum were used. One angstrom unit in 
the visible spectrum is about 100,000 mega- 
cycles wide. Thus a coherent beam of light 
of frequency spread of 1A? could carry the 
same information as 25,000 television 
channels. 

Honeywell scientists are presently oper- 
ating lasers to study the fundamental phe- 
nomena that occur. For example the emis- 
sion from the ruby laser occurs as a series 
of sharp spikes (see illustration at right.) 
The top trace (A) shows the natural fluo- 
rescent emission of the ruby when the ex- 

citing light is not sufficiently intense to 
cause the population inversion. The middle 
trace (B) shows the onset of stimulated 
emission at a slightly higher pumping 

level. The bot- 
* tom trace (C) 

~fl*flflEE lE | 1shows an ex- 
*mis^_1.. 1 panded portion 

ti--I*l o orof the stimulat- 
ed emission and 
indicates the 

the spectrum. Work i spiked nature of 
the output. 

Honeywell 
scientists have 
developed a 
mathematical 
model that seems 
to explain why 
pulses occur, the 

way they are spaced and the way they will 
vary. They are presently working with solid 
state materials that seem to have the poten- 
tial of operating at normal temperatures 
and with low power requirements. Another 
device under development at Honeywell's 
Research Center will utilize cesium vapor 
and will operate in the infrared portion of 
the spectrum. Work is underway on meth- 
ods of modulating the light beam using 
techniques similar to those used in radio. 

The possibilities of opening the infrared 
and visible spectrums to communications, 
the practicality of optical radar, new possi- 
bilities in extremely high resolution pho- 
tography, new developments in photo 
chemistry all add further emphasis to con- 
tinuing work on lasers at Honeywell and 
other laboratories. If you would like to 
know more about Honeywell's work in this 
field and are engaged in scientific work 
involving lasers, you are invited to corres- 
pond with Mr. John Ready, Honeywell 
Research Center, Hopkins 8, Minnesota. 

Honeywell 

HONEDWELL 
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ANNOUNCING 

THE FIRST FREE FLOW 

ELECTROPHORETIC SEPARATOR 
; i; ELPHOR MODEL "FF" ELECTROPHORESIS APPARATUS 

m ''|i; rl l u -up LU I UU IVIL per nluu[ UII up UpLiii I UII I LUI . I. 

The model "FF" is the most efficient continuous flow electro- .i 

phoretic separator because it is based on the unique prin- 
ciple of separation in a free-flowing buffer film between two 

glass plates which form the chamber and without other ! 
carrier medium-no paper, starch, gel or glass beads. 

,," . '' , :, 1 ,ni C Iii,Fi',.ii..:l::X , ! ,',~ ,' 'i,: '',i::':': ..... 'i,-s',::": :'. . . . . , :,,:;'::i ......E' : . ,,,,:: ,, : ;: 1 , :;1 : 

MAJOR ADVANTAGES INCLUDE: 
* Greater throughput volume than any other system 
* Separations of all molecular weights, which are 

limited or impossible with similar apparatus can be 
handled, including viruses, dissolved protein fibers, 
bacterial suspensions and others 

* 48 or 96 collection tubes 
* 100% recovery of sample; permits use of very 

small samples 
* No interaction between carrier and sample 

* No diffusion problems 
* Faster changeover-ten minutes for sample; thirty 

minutes for buffer wash 
* Voltage 0 to 3000 volts; 50 v/cm 
* Buffer flow adjustable from 45 to 820 ml/hr 
* Unmatched reproducibility and control of operating 

conditions by cooling of chamber, dosaging and col- 
lection systems through integrated refrigeration 
circuit. 

For further information and complete descriptive literature on the Elphor "FF" contact: 

BRINKMANN INSTRUMENTS, INC., 115 CUTTER MILL ROAD, GREAT NECK, NY. 
PHILADELPHIA - CLEVELAND - HOUSTON - MIAMI - MENLO PARK, CAL. - ST. LO`UIS 
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One of a series 

Interpolation: the mathematical art 

of reading between the lines 

It begins with the problem "Given certain isolated 
points: What is happening in between?" Men from Napier 
and Newton have then proceeded to discover 
formulas for the most probable in-between points. 

Recently mathematicians at the GM Research 
Laboratories have been looking at new ways to interpolate 
in three-dimensional space. As a result they've come 
up with a fresh approach to the mathematical 

representation of surfaces. It is called smooth surface 
intcrplolation. 

Their new interpolation formula is the sum of twelve 
terms. Each term corresponds to a way you can deform an 
clastic plate by bending or twisting its corners. 

(Four of the ways are shown in our illustration.) 

To develop a surface, those isolated points in space 
are first fitted with a crisscross network of curves using a 
3-D extension of shipbuilders' spline interpolation. 
Each rectangullar element of the network can 
thlen be interpolated with the new formula so it will join 
smoothly and without a ripple to adjacent elements. 
Result: a completely smooth surface. 
A continuously differentiable surface. 

A distinct contribution to mathematical theory, 
this work has suggested a host of related techniques and 
potential applications to our new advanced 
mathemalics group. We think it typical of General Motors' 
constant effort to seek and find-A BETTER WAY. 

General Motors Research Laboratories 
Warren, Michigan 

:: 
Ir??:ll? ? 

I , 3 

".I ??'1: 
w, i , ., i?? 
'I?1:?? 

'' 
''" 

lrii 

' i. 
Y 

"ii I:??:1:1 ' ? 

i: 1 
" :: '' '??' I ..1.  i? .;;.,., 



SCIENCE, VOL. 136 

age transfer systems which will 
support 750 kv d-c into 10-6 Torr 
vacuum from atmosphere. 

Ion Guns 
In the development of more in- 

tense ion sources, there has been 
steady progress over the years. 
One-hlundred milliampere guns 
are being used in our own research 
programs. Ion-optics problems are 

the subject of constant develop- 
ment with an eye toward higher in- 
tensity and better efficiency. Much 
of this work is a necessary part of 
our Tandem Van de Graaff pro- 
gram and sheds light on problems 
we share with designers of high 
energy accelerator systems. 
We welcomne the opportunity to 
evaluate these capabilities in terms 
of your requirements. 

3 Mev Van de Graaff pulsed electron injector to synchrotron-Instituto Nazionale 
di Fisica Nucleare, Frascati, Italy. 

INJECTORS FOR HIGH ENERGY ACCELERATOR INSTALLATIONS - T 
.t 

.t 

. . 
SYNCH ROTRON 

340-Mev Electron 
350-Mev Electron 

University of Purdue 
Massachtiusetts Institute 

of Technology 
CERN 

Cornell University 

Brookhaven National 
Laboratory 

Institute Nazionali di Fisica 
Nucleare de Frascati, Italy 

University of Bonn 
Princeton University 
Brookhaven National 

Laboratory 
Centre d'Etudes Nucleaires 

de Saclay 
Cornell University 
California Institute 

of Technology 
Cambridge Electron 

Accelerator 

1 Mev Van de Graaff 

1 Mev Van de Graaff 

1.5 Mev Van de Graaff 

2 Mev Van de Graaff 
(replaced by 10-Mev 

Linac) 
2 Mev Van de Graaff 

3 Mev Van de Graaff 

3 Mev Van de Graaff 
3 Mev Van de Graaff 
4 Mev Van de Graaff 

4 Mev Van de Graaff 

10 Mev Linac 
10 Mev Linac 

20 Mev Linac 

Electron Analog 
to Storage Ring 
1.1 Gev Electron 

Analog to 30-Gev 
Proton 
1.5-Gev Electron 

416-Mev Electron 
3*Gev Proton 
3.Gev Proton 

3-Gev Proton 

1.l-Gev Electron 
1.5-Gev Electron 

6-Gev Electron 

HIGH VOLTAGE ENGINEERING 
BURLINGTON, MASSACHUSETTS, U.S.A. 

APPLIED RADIATION CORPORATION 
HIGH VOLTAGE ENGINEERING (EUROPA) N.V. 

6tI6 
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"C[ARGED PART"ES" . PARTICALES 

I "I 

High Energy Hardware 

The Van de Graaff ong ago 
earned its place in the nuclear 
physics laboratory. The electro- 
static accelerator had apparent 
voltage limitations, and the Com. 
pany that came to build them for 
research appeared to accept these 
limitations and settled down hap- 
pily in the field of low energy phys- 
ics. Perseverance in technology 
and the Tandem principle of 
charge-exchange tend to make 
these limitationis less apparent to- 
day, but we still speak mainly of 
low enorgy or "nuclear structure" 
physics research. 

Injection 
What about outr intereslt in h'ighl 

energy phlysics? Visible accomplish- 
mnents of HighVoltage Engineering 
include the design and delivery of 
ihirteen injectors to accelerators 
in the Gev range, mnostIy electron 
and proton synchrotrons. These arc 
listed at right. The results are grat- 
ifying. For instance, the installa- 
tions of new ARCO 10-MNev Linac 
injectors have incereased the elec- 
tron beam intensity of two synchro- 
trons by several orders of magni- 
tude, significantly improving their 
usefulness. 'he Cambridge Elec- 
tron Accelerator went into opera- 
tion successfully last month with an 
ARCO 20-Mev S-Band Linac as 
inijector. Three Van de Graaffs are 
gettinrg protons off to a good start 
at Brookhaven National Labora- 
tory, Saclay in France and Prince- 
ton University. 

High Voltage d-c 
On the output end of orbital ac- 

celerators. the 600-kilovolt, 8 milli- 
ampere ICT* d-c power supply is 
being used to develop a stable elec- 
tric field bfor high energy }becam 
se(parators or velocity selectors, 
presently for Brookhaven and 
Argonne National Laboratories. 

High Voltage is our business- 
for example, sophisticated studies 
of vacuum as a high-voltage insu- 
lating medium are being carried 
ouit. We are developing high volt- 

*Insulatfing-Core 7ransformer 



18 May 1962, Volume 136, 1 

AMERICAN ASSOCIATION 
FOR THE 

ADVANCEMENT OF SCIENCE 

Board of Directors 

THOMAS PARK, Retiring President, Chairman 
PAUL M. GROSS, President 

ALAN T. WATERMAN, President Elect 

HARRISON BROWN DON K. PRICE 
HENRY EYRING MINA REES 
H. BENTLEY GLASS ALFRED S. ROMER 
MARGARET MEAD WILLIAM W. RUBEY 

PAUL A. SCHERER, Treasurer 
DAEL WOLFLE, Executive Officer 

Editorial Board 
KONRAD B. KRAUSKOPF H. BURR STEINBACH 
EDWIN M. LERNER WILLIAM L. STRAUS, JR. 
PHILIP M. MORSE EDWARD L. TATUM 

18 May 1962, Volume 136, 1 

AMERICAN ASSOCIATION 
FOR THE 

ADVANCEMENT OF SCIENCE 

Board of Directors 

THOMAS PARK, Retiring President, Chairman 
PAUL M. GROSS, President 

ALAN T. WATERMAN, President Elect 

HARRISON BROWN DON K. PRICE 
HENRY EYRING MINA REES 
H. BENTLEY GLASS ALFRED S. ROMER 
MARGARET MEAD WILLIAM W. RUBEY 

PAUL A. SCHERER, Treasurer 
DAEL WOLFLE, Executive Officer 

Editorial Board 
KONRAD B. KRAUSKOPF H. BURR STEINBACH 
EDWIN M. LERNER WILLIAM L. STRAUS, JR. 
PHILIP M. MORSE EDWARD L. TATUM 

DAEL WOLFLE 
Publisher 
DAEL WOLFLE 
Publisher 

Editorial Staff 
HANS NUSSBAUM 
Business Manager 

Editorial Staff 
HANS NUSSBAUM 
Business Manager 

GRAHAM DUSHANE 
Editor 

JOSEPH TURNER ROBERT V. ORMES 
Associate Editor Managing Editor 

ELLEN E. MURPHY, Assistant Editor 

NANCY TEIMOURIAN, Assistanlt to the Editor 

News: HOWARD MARGOLIS, DANIEL S. GREEN- 
BERG, PATRICIA D. PADDOCK 

Book Reviews: SARAH S. DEES 

Editorial Assistants: NANCY S. HAMILTON, OLIVER 
W. HEATWOLE, EDGAR C. RICH, JOHN E. RINGLE, 
CECIL F. SWEENEY, CONRAD YUNG-KWAI 

Staff Assistants: LILLIAN Hsu, MARION Y. 
KLINE, KAY E. KROZELY 

Advertising Staff 

EARL. J. SCHERAGO, Director 
BERNICE SCHWARTZ, Production Manager 

Sales: RICHARD L. CHARLES (New York, N.Y., 
PE 6-1858); C. RICHARD CALLIS (Old Bridge, N.J., 
CL 4-3680); HERBERT BURKLUND (Chicago, Ill., 
DE 7-4973); ED BIG (Monterey Park, Calif., 
CU 3-8600) 

SCIENCE, now combined with THE SCIENTIF- 
IC MONTHLY, is published each Friday by the 
American Association for the Advancement of 
Science at National Publishing Company, Wash- 
ington, D.C. SCIENCE is itndexed in the Reader's 
Guide to Periodical Literature. 

Editorial correspondence sholuld be addressed 
to SCIENCE, 1515 Massachusetts Ave., NW, 
Washington 5, D.C. Manuscripts should be typed 
with double spacing and submitted in duplicate. 
The AAAS assumes no responsibility for the safety 
of manuscripts. Opinions expressed by authors are 
their own and do not necessarily reflect the 
opinions of the AAAS or the institutions with 
which the authors are affiliated. For detailed 
suggestions on the preparation of manuscripts, 
see Science 125, 16 (4 Jan. 1957). 

Advertising correspondence should be addressed 
to SCIENCE, Room 1740, 11 West 42 St., New 
York 36, N.Y. 

Clhanige of address notification should be senr 
to 1515 Massachusetts Ave., NW, Washington 5, 
D.C., 4 weeks in advance. Furnish an address 
label from a recent issue. Give both old and new 
addresses, including zone numbers. 

Annual subscriptions: $8.50; foreign postage, 
$1.50; Canadian postage, 75?. Single copies, 35f. 
School year subscriptions: 9 months, $7.00; 10 
months, $7.50. Cable address: Advancesci, Wash- 
ington. 

Copyright ? 1962 by the American Association 
for the Advancement of Science. 

GRAHAM DUSHANE 
Editor 

JOSEPH TURNER ROBERT V. ORMES 
Associate Editor Managing Editor 

ELLEN E. MURPHY, Assistant Editor 

NANCY TEIMOURIAN, Assistanlt to the Editor 

News: HOWARD MARGOLIS, DANIEL S. GREEN- 
BERG, PATRICIA D. PADDOCK 

Book Reviews: SARAH S. DEES 

Editorial Assistants: NANCY S. HAMILTON, OLIVER 
W. HEATWOLE, EDGAR C. RICH, JOHN E. RINGLE, 
CECIL F. SWEENEY, CONRAD YUNG-KWAI 

Staff Assistants: LILLIAN Hsu, MARION Y. 
KLINE, KAY E. KROZELY 

Advertising Staff 

EARL. J. SCHERAGO, Director 
BERNICE SCHWARTZ, Production Manager 

Sales: RICHARD L. CHARLES (New York, N.Y., 
PE 6-1858); C. RICHARD CALLIS (Old Bridge, N.J., 
CL 4-3680); HERBERT BURKLUND (Chicago, Ill., 
DE 7-4973); ED BIG (Monterey Park, Calif., 
CU 3-8600) 

SCIENCE, now combined with THE SCIENTIF- 
IC MONTHLY, is published each Friday by the 
American Association for the Advancement of 
Science at National Publishing Company, Wash- 
ington, D.C. SCIENCE is itndexed in the Reader's 
Guide to Periodical Literature. 

Editorial correspondence sholuld be addressed 
to SCIENCE, 1515 Massachusetts Ave., NW, 
Washington 5, D.C. Manuscripts should be typed 
with double spacing and submitted in duplicate. 
The AAAS assumes no responsibility for the safety 
of manuscripts. Opinions expressed by authors are 
their own and do not necessarily reflect the 
opinions of the AAAS or the institutions with 
which the authors are affiliated. For detailed 
suggestions on the preparation of manuscripts, 
see Science 125, 16 (4 Jan. 1957). 

Advertising correspondence should be addressed 
to SCIENCE, Room 1740, 11 West 42 St., New 
York 36, N.Y. 

Clhanige of address notification should be senr 
to 1515 Massachusetts Ave., NW, Washington 5, 
D.C., 4 weeks in advance. Furnish an address 
label from a recent issue. Give both old and new 
addresses, including zone numbers. 

Annual subscriptions: $8.50; foreign postage, 
$1.50; Canadian postage, 75?. Single copies, 35f. 
School year subscriptions: 9 months, $7.00; 10 
months, $7.50. Cable address: Advancesci, Wash- 
ington. 

Copyright ? 1962 by the American Association 
for the Advancement of Science. 

.Number 3516 .Number 3516 ~SCIf1ENIC 0E ~SCIf1ENIC 0E 

A Children's Zoo of Math 

In preparing material for children, a mathematician can go the 
keeper of a children's zoo one better. He is not limited to tame or 
domestic varieties of what nature offers, but can invent his own creatures. 
David Page of the University of Illinois Arithmetic Project has developed 
several such creatures, and an idea of this work may be gained from a 
glimpse at the latest addition to the menagerie, a kind of "algebra" called 
"maneuvers on lattices." The topic is sufficiently rich to offer scope for 
genuinely creative thinking, yet so simple that even a child can do it. 
It may be started early in elementary school, but it has possibilities for 
all later grades, even through high school. 

The most natural way to begin maneuvers on lattices is to consider 
the most natural of lattices: 

30 31 32. 
20 21 22 23 24 25 26 27 28 29 
10 11 12 13 14 15 16 17 18 19 
0 1 2 3 4 5 6 7 8 9 

Now comes the secret code. Let "51" stand for the number directly 
above 5, namely 15, "6T" for 16, "7T" for 17, and so on. Arrows may 
also point in other directions: "15->" for 16, "15<-" for 14, and so on. 
Next comes the deciphering of messages. More than one arrow may be 
used at a time: for example, "15TT" or "15-->-->T-4." The problem is 
to figure out what numbers the more complicated expressions represent. 

At first children will work out the answers step by step, making 
laborious use of the lattice, but soon they will make some discoveries. 
One child will discover that he can save time by counting all the arrows 
pointing in a given direction; a second will note that in expressions like 
"TIT" certain pairs can be canceled out; and a third will find that the 
expression "T->T<-" takes you around a loop. Here the teacher is work- 
ing for shortcuts, generalities, and even matters of mathematical elegance. 

Another kind of problem concerns the edges. Expressions like "29->" 
or "10-" may initially be regarded as nonsense, as meaningless, because 
they take you off the lattice. But a rule not to go off the lattice is very 
restrictive, and so there will soon be a search for appropriate meanings 
for these expressions. Some typical definitions, starting with the most 
natural one for an adult, are "29-> = 30" or Reversed typewriter (up a 
line at the right margin, then over to the left margin); "29-> = 28" or 
Bounce back the way you came; and "29-> = 0" or Go directly to zero 
and start over. 

Not all definitions will prove equally acceptable to everyone. There 
will be strong objections and strong preferences, and the reasons must be 
brought out. Thus, not all of the above definitions preserve a rule im- 
plicit in the earlier use of the code: namely, that "29-> = 291T-," or as 
a mathematician would say, the arrows commute. Here the teacher is 
working for the idea of generalizing a mathematical theory, that is, en- 
larging it to include more objects or more operations than are in the 
original system, with an eye to whether the original rules still hold or 
must be modified or dropped. 

And so improvement in mathematics teaching need not be limited to 
seeking better ways to teach, say, the multiplication tables or to intro- 
ducing selected aspects of more advanced subjects, say, set theory, at an 
earlier stage, but may include devising new mathematical topics. Experi- 
ence in the classroom so far is encouraging, but it does show that teach- 
ers must develop a special kind of tolerance. Teachers must expect that 
children will be coming up with their own answers, with answers not in 
the book, just as at the playground children are forever finding new 
ways to go down the slide, and up it, too.-J.T. 
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MlNEW FROM 4rMNEMOTRON! 
* 

We are silent about the "M" in Mnemotron but not about our new 700 Series Data 
Recorder. With good reason. For one, it brings the size and cost of data recording 
systems down to sensible proportions if your data is analog voltage from DC to 
5(00 cycles per second. And its features would not embarrass even the costliest 
instrumentation recorder. Here are a few: 

COMPACTNESS. A complete 7 channel record/reproduce 
system uses less than two feet of rack space. A 14 channel 
system adds less than seven inches more. 

ACCURACY. Input-output characteristic is linear within 0.2 
per cent with Mnemotron unique Pulse Frequency Modulation 
(PFM) data conversion technique. 

FLEXIBILITY. As many data channels as you need with a 
choice of channel format. For greatest operating economy, 
choose up to 7 channels on 1/4 inch magnetic tape, 14 chan- 
nels on 1/2 inch tape, standard IRIG spacing and track width 
of 7 channels on 1/2 inch tape. 

INTEGRATED RECORD/REPRODUCE MODULES. A single 
solid-state PFM Data Converter has all the record/reproduce 
electronics for each channel. Simple rotary switching lets you 
select data conversion for 3 tape speeds. No additional plug- 
ins needed. 

ISOLATED INPUT CIRCUITS. Input terminals of each chan- 
nel are isolated from all the others to readily accept data from 
floating, unbalanced or differential sources. 

VERSATILITY. 700 Series plug-in accessories expand instru- 
mentation capability. Typical: Electrocardiogram and electro- 
encephalograph preamplifiers for recording these variables 
directly from electrodes. Sync-pulse plug-in module for re- 
cording trigger pulses, time markers, or stimulus pulses in 
medical research ... 

PRICE. 7 Channel System from $6,495 

COMPLETE SPECIFICATIONS. Send for your copy today. 

"To answer the many inquiries, Mnemotron 
comes from Mnemosyne, Greek Goddess of Memory. 

::_ 

.. . 

................................. , . . 

I N EIV OT CON C ORPORATI ON 
45 South Main St., Pearl River, New York, 914 PEarl River 5-4015, Cables: Mnemotron, TWX: H99 

Subsidiary of Technical Measurement Corporation, North Haven, Conn. 
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e COOKE BRIEFS 

Teaching and Routine Microscopes 

advance in objective design, giving 
amazingly flat fields at medium pow- 
ers- without any sacrifice of resolu- 
tion or contrast. 

The Sterimag (Stereoscopic 
Microscope) 

Cooke Briefs are generally devoted 
to discussion of research and special 
optical equipment of our manufac- 
ture. This issue will describe some 
microscopes which have proven most 
sutitable in teaching and routine ap- 
plications. Prices have been noted. 

M15AX Teaching Microscope 
The microscope stand and its focus- 

ing motions are the same as those 
used for the M 15 Clinical and Re- 
search models. We supply a robust, 
stable stand, designed to meet modern 
requirements of convenience, which 
will stand up for many years under 
hard student use. High strength alu- 
minum alloy pressure die castings and 
shell moldings (epoxy finished) and 
ball-bearing motions moving in hard- 
ened steel slideways are provided. 
This is not a "disposable" student 
microscope. 

The microscope is so designed that 
a wide selection of body tubes, stages 
and substages can be easily and 
quickly interchanged. Thus, a simple 
instrument may be built up, by ac- 
quisitions over a period of time, into 
a versatile equipment with many re- 
search capabilities. 

M15BY Medical Microscope 

M1 5BY (Magnifications 30X -1 OOOX) $494. 

By mounting additional objectives, 
a binocular body and a graduated 
mechanical stage the student M15 
becomes a suitable medical micro- 
scope, unexcelled in optical perform- 
ance. It is ready for further elabora- 
tion as a dark ground, phase contrast 
or photomicrographic instrument, as 
required. 

The MICROPLAN 40X, high-dry 
objective can be supplied for use with 
this microscope. This lens is a notable 

Ml 5AX (Magnifications 1 OOX - 400X) $238. 

As protection against misuse by in- 
experienced students a friction clutch 
on the coarse adjustment prevents 
damage to the focusing motions; ob- 
jectives are spring-loaded to avoid 
accident to lenses or slides. 
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Sterimag ( OX or 20X models) $175. 

This instrument is widely used in 
industrial inspection work, but has 
also an important application as a 
student tool in elementary botany 
and biology laboratories and in geol- 
ogy. Image quality is excellent, work- 
ing distances are unusually large and 
field of view diameters equal or 
exceed those obtained with more 
elaborate and more expensive stereo- 
scopic microscopes. 

Either a 10X or 20X model can be 
supplied; magnifications are fixed and 
cannot be changed. However, for 
routine observations and dissection, 
these magnifications are usually suffi- 
cient. 

The eyepieces and objectives are 
locked in place and the instrument is 
virtually student-proof. A ruggedly 
constructed, universally adjustable pil- 
lar stand with heavy base increases 
its capabilities, as well as its suitability 
for student use. 

A built-in light source, with focus- 
able condensing system and adjust- 
able mounting, gives high quality 
illumination conveniently and without 
the complications which come from 
use of an exterior lamp. Transformer 
for the lamp is mounted inside 
the base. Domestically manufactured 
bulbs can be used for replacement. 

Low-priced, the Sterimag has many 
positive advantages for student and 
routine use. 

Biological * Metallurgical * Polarizing - MICROSCOPES - Student * Routine * Research * Special Research 

j |i?0KE,, 71,OUGHTOAH z. SI,MMS, LNCORPORATE) 
91 WAITE STREET, MALDEN 48, MASSACHUSETTS 

IN 
CANADA: DON MILLS. ONTARIO 

Metallographs * Dilatometers * Thermobalances * Particle Counting and Sizing Equipment 

655 



Try UNITRON'S new 

The Model MPS is a precision instru- 
ment designed to meet the exacting 
requirements of science, education 
and industry. Ideal forwork in chemis- 
try, crystallography, biology, as well as 
the technology of paper, glass, textiles 

* Eyepieces: 5X (micro.), lOX (cross.) 
* Objectives: 4X, IOX, 40X, achro- 

matic, strain-ree, centerable _ 

* Substage condenser: focusable, 
3-lens, swing-out top mount, iris 

* Polaroid polarizer: rotatable 3600 
* Polaroid analyzer: in sliding mount 
* Bertrand lens: centerabhe 
* Stage: 115mm diameter, revolves 

36=0, reads to 6' with vernier 
* 2 Compensators: quarterwaPve 

plate and firsologyt order red platextiles 
* Focusing: both coarse and fine m 

FREE TEN-DAY TRIALe 
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Quantity prices on three or more . 
Accessory mechanical stage $14.75 

I Please rush UNITRON's Microscope Catalog 4B-3 I 
Name j 

| Company . I Address__ __ 

City State 
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Meetings 
Forthcoming Events 

May 

20-24. American Assoc. of Cereal 
Chemists, Saint Louis Park, Minn. (B. S. 
Miller, Dept. of Flour and Feed Milling, 
Kansas State Univ., Manhattan) 

21-22. Society of American Military 
Engineers, annual, Washington, D.C. 
(SAME, 808 Mills Bldg., Washington 6) 

21-23. National Aerospace Instrumenta- 
tion Symp., Washington, D.C. (C. Crevel- 
ing, Goddard Space Flight Center, Green- 
belt, Md.) 

21-24. Air Pollution Instrumentation 
Symp., Chicago. Ill. (D. F. Adams, Div. of 
Industrial Research, Washington State 
Univ., Pullman) 

21-25. Max Planck Inst. for the Ad- 
vancement of Science, general assembly, 
Diisseldorf, Germany. (MPIAS, Kaisers- 
werther Str. 164, Diisseldorf) 

21-25. Plastic and Reconstructive Sur- 
gery of the Eye and Adnexa, intern. symp., 
New York, N.Y. (R. Troutman, Manhat- 
tan Eye, Ear & Throat Hospital, 210 E. 
64 St., New York 21) 

21-25. Thermodynamics of Nuclear 
Materials, symp., Vienna, Austria. (In- 
tern. Atomic Energy Agency, 11 Kiirntner 
Ring, Vienna 1) 

21-26. Ceramic Congr., intern., Copen- 
hagen, Denmark. (Arbejdsgivere, Indenfor 
de Keramiske Industrier, N0rre Volgade 
34, Copenhagen K) 

21-26. Rubber Technology Congr., an- 
nual, London, England. (Secretary, Insti- 
tution of the Rubber Industry, 4, Kensing- 
ton Palace Gardens, London, W.8) 

22-24. National Microwave Theory and 
Techniques, symp., Inst. of Radio Engi- 
neers, Boulder, Colo. (L. G. Cumming, 
IRE, 1 E. 79 St., New York 21) 

22-24. Self-Organizing Systems, conf., 
Chicago, Ill. (G. T. Jacobi, Armour Re- 
search Foundation, 10 W. 35 St., Chi- 
cago 16) 

22-25. Rationalizing Consumption of 
Electric Power, intern. symp., Warsaw, 
Poland. (Ministry of Mines and Power, 
Krucza 36, Warsaw) 

22-25. Rubber Technology Conf., Scar- 
borough, England. (Institution of the Rub- 
ber Industry, 4 Kensington Palace Gar- 
dens, London, W.8) 

22-26. Disposal and Utilization of Sol- 
id Domestic and Industrial Wastes, intern. 
congr., Essen, Germany. (Haus der Tech- 
nik, Schliessfach 668, Essen) 

22-26. International Medico-Athletic 
Federation, congr., Santiago, Chile. (G. 
La Cava, Via A. Serra, 104, Rome, 
Italy) 

23-24. Forming and Testing of Sheet 
Metal, intern. colloquium, Duisseldorf, 
Germany. (J. Hooper, Intern. Deep Draw- 
ing Research Group, John Adam St., 
Adelphi, London, W.C.2, England) 

23-25. American Soc. for Quality Con- 

Meetings 
Forthcoming Events 

May 

20-24. American Assoc. of Cereal 
Chemists, Saint Louis Park, Minn. (B. S. 
Miller, Dept. of Flour and Feed Milling, 
Kansas State Univ., Manhattan) 

21-22. Society of American Military 
Engineers, annual, Washington, D.C. 
(SAME, 808 Mills Bldg., Washington 6) 

21-23. National Aerospace Instrumenta- 
tion Symp., Washington, D.C. (C. Crevel- 
ing, Goddard Space Flight Center, Green- 
belt, Md.) 

21-24. Air Pollution Instrumentation 
Symp., Chicago. Ill. (D. F. Adams, Div. of 
Industrial Research, Washington State 
Univ., Pullman) 

21-25. Max Planck Inst. for the Ad- 
vancement of Science, general assembly, 
Diisseldorf, Germany. (MPIAS, Kaisers- 
werther Str. 164, Diisseldorf) 

21-25. Plastic and Reconstructive Sur- 
gery of the Eye and Adnexa, intern. symp., 
New York, N.Y. (R. Troutman, Manhat- 
tan Eye, Ear & Throat Hospital, 210 E. 
64 St., New York 21) 

21-25. Thermodynamics of Nuclear 
Materials, symp., Vienna, Austria. (In- 
tern. Atomic Energy Agency, 11 Kiirntner 
Ring, Vienna 1) 

21-26. Ceramic Congr., intern., Copen- 
hagen, Denmark. (Arbejdsgivere, Indenfor 
de Keramiske Industrier, N0rre Volgade 
34, Copenhagen K) 

21-26. Rubber Technology Congr., an- 
nual, London, England. (Secretary, Insti- 
tution of the Rubber Industry, 4, Kensing- 
ton Palace Gardens, London, W.8) 

22-24. National Microwave Theory and 
Techniques, symp., Inst. of Radio Engi- 
neers, Boulder, Colo. (L. G. Cumming, 
IRE, 1 E. 79 St., New York 21) 

22-24. Self-Organizing Systems, conf., 
Chicago, Ill. (G. T. Jacobi, Armour Re- 
search Foundation, 10 W. 35 St., Chi- 
cago 16) 

22-25. Rationalizing Consumption of 
Electric Power, intern. symp., Warsaw, 
Poland. (Ministry of Mines and Power, 
Krucza 36, Warsaw) 

22-25. Rubber Technology Conf., Scar- 
borough, England. (Institution of the Rub- 
ber Industry, 4 Kensington Palace Gar- 
dens, London, W.8) 

22-26. Disposal and Utilization of Sol- 
id Domestic and Industrial Wastes, intern. 
congr., Essen, Germany. (Haus der Tech- 
nik, Schliessfach 668, Essen) 

22-26. International Medico-Athletic 
Federation, congr., Santiago, Chile. (G. 
La Cava, Via A. Serra, 104, Rome, 
Italy) 

23-24. Forming and Testing of Sheet 
Metal, intern. colloquium, Duisseldorf, 
Germany. (J. Hooper, Intern. Deep Draw- 
ing Research Group, John Adam St., 
Adelphi, London, W.C.2, England) 

23-25. American Soc. for Quality Con- 
trol, annual, Cincinnati, Ohio. (A. W. 
Wortham, Texas Instruments, Inc., P.O. 
Box 5474, Dallas 22) 

24-26. Institute of Radio Engineers, 
conf. on space communications, Seattle, 
Wash. (IRE, 1 E. 79 St., New York 21) 

trol, annual, Cincinnati, Ohio. (A. W. 
Wortham, Texas Instruments, Inc., P.O. 
Box 5474, Dallas 22) 

24-26. Institute of Radio Engineers, 
conf. on space communications, Seattle, 
Wash. (IRE, 1 E. 79 St., New York 21) 

24-26. International Assoc. for Bron- 
chology, Bruges, Belgium. (R. Pannier, 
c/o Service de Pneumo-Phtisologie, H6- 
pital Saint-Jean, Bruges) 

25-27. Society for Applied Anthropol- 
ogy, annual, Kansas City, Mo. (C. Price, 
Menninger Foundation, Topeka, Kansas) 

26-27. Ukrainian Medical Assoc. of 
North America, biennial, Detroit, Mich. 
(R. W. Sochynsky, UMANA, 2 E. 79 St., 
New York 21) 

26-30. International Federation for Hy- 
giene and Preventive Medicine, intern. 
congr., Vienna, Austria. (E. Musil, 
IFHPM, Mariahilfer Strasse 177, Vienna) 

27-30. Chemical Inst. of Canada, an- 
nual conf. and exhibition, Edmonton. 
(CIC, 48 Rideau St., Ottawa 2, Ont.) 

27-30. East-West Diabetic Workshop, 
Chicago, Ill. (B. R. Hurst, 1646 Pitts- 
field Building, 55 E. Washington, Chi- 
cago 2) 

27-2. International Federation of Pre- 
stressing, 4th congr., Rome, Italy. (IFP, 
6, rue Paul Valery, Paris, 16') 

28-30. American Assoc. for Contamina- 
tion Control, 1st annual, San Francisco, 
Calif. (D. M. Petersen, Central Vacuum 
Corp., 3008 E. Olympic Blvd., Los Ange- 
les 23, Calif.) 

28-30. Biology of the Transuranic Ele- 
ments, symp., Richland, Wash. (R. C. 
Thompson, Hanford Biology Laboratory, 
General Electric Co., Richland) 

28-30. Heavy Water Reactors, Canadi- 
an Nuclear Assoc., annual conf., Ottawa, 
Ont., (CNA, 19 Richmond St. West, 
Toronto 1) 

28-30. International Discussion on Heat 
Treating, Lausanne, Switzerland. (Institut 
fur Hirterei-Technik, Postfach 13, Bre- 
men-St. Magnus, Germany) 

28-1. Modern Techniques of Computa- 
tion and Industrial Automation, colloqui- 
um, Paris, France. (Assoc. Francaise de 
Regulation et d'Automatisme, 19, rue 
Blanche, Paris 9e) 

28-2. International Ophthalmic Optical 
Congr., Berlin, Germany. (G. H. Giles, 
Intern. Optical League, 65 Brook St., 
London, W. 1, England) 

28-2. United Nations Scientific Com- 
mittee on the Effects of Atomic Radia- 
tion, New York, N.Y. (United Nations, 
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Inc., Denver, Colo. (I. Brotman, 1746 K 
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pital Saint-Jean, Bruges) 

25-27. Society for Applied Anthropol- 
ogy, annual, Kansas City, Mo. (C. Price, 
Menninger Foundation, Topeka, Kansas) 

26-27. Ukrainian Medical Assoc. of 
North America, biennial, Detroit, Mich. 
(R. W. Sochynsky, UMANA, 2 E. 79 St., 
New York 21) 

26-30. International Federation for Hy- 
giene and Preventive Medicine, intern. 
congr., Vienna, Austria. (E. Musil, 
IFHPM, Mariahilfer Strasse 177, Vienna) 

27-30. Chemical Inst. of Canada, an- 
nual conf. and exhibition, Edmonton. 
(CIC, 48 Rideau St., Ottawa 2, Ont.) 

27-30. East-West Diabetic Workshop, 
Chicago, Ill. (B. R. Hurst, 1646 Pitts- 
field Building, 55 E. Washington, Chi- 
cago 2) 

27-2. International Federation of Pre- 
stressing, 4th congr., Rome, Italy. (IFP, 
6, rue Paul Valery, Paris, 16') 

28-30. American Assoc. for Contamina- 
tion Control, 1st annual, San Francisco, 
Calif. (D. M. Petersen, Central Vacuum 
Corp., 3008 E. Olympic Blvd., Los Ange- 
les 23, Calif.) 

28-30. Biology of the Transuranic Ele- 
ments, symp., Richland, Wash. (R. C. 
Thompson, Hanford Biology Laboratory, 
General Electric Co., Richland) 

28-30. Heavy Water Reactors, Canadi- 
an Nuclear Assoc., annual conf., Ottawa, 
Ont., (CNA, 19 Richmond St. West, 
Toronto 1) 

28-30. International Discussion on Heat 
Treating, Lausanne, Switzerland. (Institut 
fur Hirterei-Technik, Postfach 13, Bre- 
men-St. Magnus, Germany) 

28-1. Modern Techniques of Computa- 
tion and Industrial Automation, colloqui- 
um, Paris, France. (Assoc. Francaise de 
Regulation et d'Automatisme, 19, rue 
Blanche, Paris 9e) 

28-2. International Ophthalmic Optical 
Congr., Berlin, Germany. (G. H. Giles, 
Intern. Optical League, 65 Brook St., 
London, W. 1, England) 

28-2. United Nations Scientific Com- 
mittee on the Effects of Atomic Radia- 
tion, New York, N.Y. (United Nations, 
New York) 

29-2. American College of Cardiology, 
Inc., Denver, Colo. (I. Brotman, 1746 K 
St., NW, Washington, D.C.) 

29-3. Latin Oto-Rhino-Laryngology 
Soc., Madrid, Spain. (M. Calderin, Diego 
de Leon 62, Madrid) 

29-22. World Meteorological Organiza- 
tion, congr., Geneva, Switzerland. (WMO, 
41, Avenue Giuseppe Motta, Geneva) 

29-31. Tissue Culture Assoc., annual, 
Washington, D.C. (R. E. Stevenson, Natl. 
Cancer Inst., Bethesda 14, Md.) 

31-3. European Symp. on Fresh Water 
from the Sea, Athens, Greece. (P.O. Box 
1199, Omonoia, Athens) 

31-3. German Bunsen Soc. for Physical 
Chemistry, general assembly, Miinster. 
(F. Vorlinder, Varrentrappstr. 40-42, 
Frankfurt am Main, Germany) 

31-7. Television Conf., intern., London, 
England. (Secretary, Institution of Elec- 
trical Engineers, Savoy Place, London, 
W.C.2) 
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AUTOMATIC 
TITRATIONS 
The Coleman Titrion, together with 
the Companion pH Meter, provides 
an instrumentation package capable 
of automatically performing virtu- 
ally any electrometric titration in 
the analytical laboratory. 

Speed-complete automatic titration 
in 1 to 1 1/2 minutes. 

Accuracy, Sensitivity-routine accu- 
racy well within 0.1 pH; 2 millivolt 
potential difference operates titrant 
flow control. 

Automation-electronic sensing of 
end-point approach; electronic con- 
trol of titrant flow;panel lights for 
operating and end-point signals. 

Economy-high-volume output cuts 
unit cost of titrations; Companion 
mounts on Titrion control case to 
conserve bench space. 

Versatility-instrumentation adapts 
to any titration curve; provision for 
continuous titration; operates over 
0-14 pH and 1400 millivolt range; 
temperature compensation. 
Convenience-controls and equip- 
ment carefully grouped for greatest 
operating ease; electrodes posi- 
tioned in sample with a single mo- 
tion. 

Practicality-no special training 
needed to maintain high levels of 
accuracy. 

Find out how to save time and effort 
in your titrations-write for Bulletin 
SB-275 
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June 

1-2. European Acad. of Allergy, Prague, 
Czechoslovakia. (C. Herscheimer, Theyss- 
Str. 23, Berlin, Germany) 

3-8. American Soc. for Testing and 
Materials, Committee on Mass Spectrom- 
etry, annual, New Orleans, La. (G. Crable, 
Geneva College, Beaver Falls, Pa.) 

4-6. Association of Iron and Steel En- 
gineers, Colorado Springs, Colo. (T. J. Ess, 
AISE, 1010 Empire Bldg., Pittsburgh 22, 
Pa.) 

4-6. Chemistry and Technology of 
Chloring and Chloroderivatives, mtg., 
Szczecin. Polish Chemical Soc. (A. Z. Zie- 
linski, Politechnika Szczecinska, U1l. Pu- 
faskiego 10, Szczecin 3) 

4-6. Edison Electric Inst., annual, At- 
lantic City, N.J. (A. B. Morgan, EEI, 750 
Third Ave., New York 17) 

4-6. International Water Study Sessions, 
Liege, Belgium. (CEBEDEAU, 2, rue 
Armand Stevart, Liege) 

4-7. Nuclear Congr. and Intern. Atomic 
Exposition, biennial, New York, N.Y. (En- 
gineers Joint Council, 29 W. 39 St., New 
York 18) 

4-8. Medical Library Assoc., annual, 
Chicago, Ill. (D. Washburn, American 
Dental Assoc., 222 E. Superior St., Chi- 
cago 1 1) 

4-8. Modern Thermal and Hydraulic 
Power Plants, intern. study days, Liege, 
Belgium. (Secretary, Assoc. des Ingenieurs 
Electriciens sortis de l'Institut Electrotech- 
nique Montefiore, rue Saint-Gilles, 31, 
Liege) 

4-8. Society of Chemical Industry, over- 
seas section, annual, Stockholm, Sweden. 
(G. P. Armstrong, c/o Distillers Co. Ltd., 
21 St. James Sq., London, England) 

4-8. Society of Physical Chemistry, an- 
nual, Paris, France. (O. Emschwiller, 
Ecole Superieure de Physique et de 
Chimie, l.0 rue Vauquelin, Paris 5") 

4-10. Corrosion of Reactor Materials, 
conf., Intern. Atomic Energy Agency, 
Salzburg, Austria. (IAEA, 11 Kaerntner- 
ring, Vienna 1, Austria) 

5-6. International Neurological Meet- 
ing, Paris, France. (J. Sigwald, Societe 
Franqaise de Neurologie, 68, Boulevard 
de Courcelles, Paris 17') 

5-7. Fuels Symp., American Soc. of 
Mechanical Engineers, New Brunswick, 
N.J. (C. R. G. Dougherty, College of En- 
gineering, Rutgers Univ., New Brunswick) 

5-8. Microwave Communication, Buda- 
pest, Hungary. (G. Bognar, Hungarian 
Acacl. of Sciences, Akademia utca 2, 
Budapest V) 

5-8. Group for the Advancement of 
Spectrographic Methods, annual congr., 
Paris, France. (Groupement pour l'Ad- 
vancement des Methodes Spectrographi- 
ques, 1, rue Gaston-Boissier, Paris 15") 

6-8. American Scientific Glassblowers 
Soc., annual symp. and exposition, Wash- 
ington, D.C. (G. A. Sites, ASGS, 309 
Georgetown Ave., Wilmington 3, Del.) 

6-8. Canadian Federation of Biological 
Societies, annual, Quebec. (A. H. Neufeld, 
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zer, Maurer, Heud6felgasse 41, Vienna 23) 
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Now! A precision Now! A precision 
recorder- 5 ways 

more versatile, 
easier to operate! 

* multiple chart speeds 
* push-button controls 
* positive paper drive 
* mounts on wall or bench 
* wide application range 

Here's the Beckman Potentiometric 
Strip-Chart Recorder. Its standard 1" 
per minute chart speed is supple- 
mented by any of 12 internal or plug- 
in external accessory drive units -for 
speeds from 4" per minute to 6" per 
hour. Positive chart paper drive is as- 
sured by the recorder's flexible belt 
chart drive mechanism. Pen response 
is 1.0 second full-scale. Pen zero can 
be set to any point throughout its 5" 
pen travel. An input voltage span con- 
tinuously adjustable between 10 and 
100 mv permits a wide range of appli- 
cations: transmittance, absorbance, 
temperature, pH, frequency, heat, so- 
lution conductivity, pressure, strain, 
speed, light sensitivity. Accessories in- 
clude circular chart drive and external 
circuit controller. For full details, see 
your Beckman laboratory apparatus 
dealer or write direct for Data File 
38-20-21. 
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Colorists, annual, Baden-Baden, Germany. 
(Verein der Textilchemiker und Coloris- 
ten, Blauenstr. 17, Badenweiler, Germany) 

7-9. Manufacturing Chemists' Assoc., 
Inc., White Sulphur Springs, W.Va. (R. D. 
Lambert, MCA, 1825 Connecticut Ave., 
NW, Washington 9) 

7-9. U.N. Food and Agriculture Organ- 
ization-Intern. Union of Forest Research 
Organizations, Joint Committee on Bibli- 
ography, Freiburg, Switzerland. (Intern. 
Agency Liaison Branch Office of Director 
General, FAO, Viale delle Terme di Cara- 
calla, Rome, Italy) 

7-13. Quantitative Biology, symp., Cold 
Spring Harbor, N.Y. (Long Island Bio- 
logical Assoc., Cold Spring Harbor) 

8-9. Nutrition Soc. of Canada, annual, 
Quebec City. (E. V. Evans, Dept. of Nu- 
trition, Ontario Agricultural College, 
Guelph, Ont., Canada) 

9. Community Air Pollution, conf., 
Austin, Tex. (J. 0. Ledbetter, 305 Engi- 
neering Laboratories Bldg., Univ. of 
Texas, Austin 12) 

10-14. Institute of Food Technologists, 
Miami Beach, Fla. (C. L. Willey, 176 W. 
Adams St., Chicago 3, Ill.) 

10-15. International Alliance for Dif- 
fusion by Wire, annual general assembly, 
Lausanne, Belgium. (T. C. De Vynck, Van 
Stopenberghestr. 3, Ghent, Belgium) 

10-16. International Congr. of Sani- 
tary Engineering, Washington, D.C. (E. E. 
Wagner, Engineering & Sanitation Branch, 
Office of Public Health, Intern. Coopera- 
tion Administration, Washington 25) 
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Adams St., Chicago 3, Ill.) 
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Lausanne, Belgium. (T. C. De Vynck, Van 
Stopenberghestr. 3, Ghent, Belgium) 

10-16. International Congr. of Sani- 
tary Engineering, Washington, D.C. (E. E. 
Wagner, Engineering & Sanitation Branch, 
Office of Public Health, Intern. Coopera- 
tion Administration, Washington 25) 

11. International Soc. of Neurovegeta- 
tive Research, symp., Marseilles, France. 
(Prof. Mosinger, Institut de Medecine Le- 
gale, Faculte de Medecine, Marseilles) 

11-13. Chemical Physics in the Onsager 
Reciprocal Relations, intern. conf., Provi- 
dence, R.I. (J. Ross, Dept. of Chemistry, 
Brown Univ., Providence) 

11-13. Microscopy, symp., Chicago, Ill. 
(McCrone Research Inst., 451 E. 31 St., 
Chicago 16) 

11-14. Health Physics Soc., Inc., annual, 
Chicago, Ill. (C. C. Palmiter, c/o Federal 
Radiation Council, Rm. 597, Executive 
Office Bldg., Washington 25) 

11-14. Instrument Soc. of America, in- 
strument-automation conf. and exhibit, 
Seattle, Wash. (W. H. Kushnick, ISA, 313 
Sixth Ave., Pittsburgh 22, Pa.) 

11-15. American Medical Assoc., an- 
nual, Chicago, Ill. (F. J. Blasingame, 
AMA, 535 N. Dearborn St., Chicago 10) 

11-15. International Congr. on Rehabil- 
itation, Dresden, Germany. (K. Werner, 
Intern. Congr., Harz 42-44, Halle an der 
Saale, Germany) 

11-15. International Council for Bird 
Preservation, intern. conf., New York, 
N.Y., (British Museum of Natural History, 
Cromwell Rd., London, S.W.7, England) 

11-15. Molecular Structure and Spec- 
troscopy, symp., Columbus, Ohio. (R. A. 
Oetjen, Dept. of Physics and Astronomy, 
Ohio State Univ., 174 W. 18 Ave., Co- 
lumbus 10) 

11-18. Industrial Statistics and Quality 
Control for Chemical and Processing In- 
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Use Time Tapes and Labels in your lab. 
Eliminate errors and confusion. Time labels 
are quick and easy to use. These clean, 
white tapes accept any kind of pen or pen- 
cil marking - or they can be pre-printed 
to your specifications. 
Acid, water, dirt, grease or heat will not 
affect them. Withstand temperatures from 
250? to -70?. 
Also available in a variety of colors. 
Cut costs and save time with 
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dustries, seminar, Rochester, N.Y. (Ex- 
tended Services Div., Rochester Inst. of 
Technology, Rochester 8) 

11-22. All-European Inst. of Scientific 
Studies for the Prevention of Alcoholism, 
Warsaw, Poland. (A. Tongue, Intern. Bu- 
reau against Alcoholism, Case Gare 49, 
Lausanne, Switzerland) 

11-22. Geophysics, summer seminar, 
Cloudcroft, N.M. (J. R. Foote, P.O. Box 
1053, Holloman AFB, N.M.) 

11-24. Electronics, Nuclear Energy, 
Wireless, Television, and Cinema, intern. 
exhibition, Rome, Italy. (Secretariat, Ras- 
segna Internazionale Elettronica, Nucleare 
e Teleradiocinematografica, Via della 
Scrofa 14, Rome) 

11-24. Stratigraphy and Structure of the 
Appalachians, summer conf., Washington, 
D.C. (M. F. Norton, Dept. of Earth Sci- 
ences, American Univ., Massachusetts and 
Nebraska Aves., NW, Washington, D.C.) 

12. Society of Plastics Engineers, tech- 
nical conf., Boston, Mass. (H. C. Cooking- 
ham, c/o D. H. Litter Co., Inc., P.O. Box 
247, Ballardvale, Mass.) 

12-15. American Soc. of Mammal- 
ogists, annual, Middlebury, Vt. (B. P. 
Glass, Dept. of Zoology, Oklahoma State 
Univ., Stillwater) 

12-15. Globes, 1st intern. congr., Vien- 
na, Austria. (Coronelli-Weltbund der 
Globusfreunde, Gusshaustrasse 20, Vienna 
IV) 

12-15. Immune Pathology, mtg., Ger- 
man Soc. of Pathology, Dortmund, Ger- 
many. (A. Terbriggen, Deutsche Gesell- 
schaft fur Pathologie, c/o Pathologisches 
Inst., Bielefeld, Germany) 

12-15. Organic Chemistry of Natural 
Products, intern. symp., Brussels, Belgium. 
(Secretariat du Symposium Internationale 
de Chimie Organique, c/o Federation des 
Industries Chimiques de Belgique, 32, rue 
Joseph II, Bruxelles 4) 

12-15. Textile Inst., intern. meeting, 
Eastbourne, England. (D. Moore, 10 
Blackfriars St., Manchester 3, England) 

12-16. American Soc. of Parasitolo- 
gists, Washington, D.C. (F. J. Kruidenier, 
Dept. of Zoology, Univ. of Illinois, 
Urbana) 

13. International Commission for the 
Prevention of Alcoholism, annual, War- 
saw, Poland. (ICPA, 6840 Eastern Ave., 
NW, Washington 12) 

13-16. American Assoc. of Bioanalysts, 
Philadelphia, Pa. (L. D. Hertert, 490 Post 
St., Rm. 1049, San Francisco 2, Calif.) 

13-16. Gas Chromatography, intern. 
symp., Hamburg, Germany. (W. Fritsche, 
Gesellschaft Deutscher Chemiker, Frank- 
furt am Main, Postfach 9075, Germany) 

13-29. International Radio Consultative 
Committee, Bad Kreuznach, Germany. 
(Villa Bartholoni, 128, rue de Lausanne, 
Geneva, Switzerland) 
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Frankfurt am Main, Germany. (DECH- 
EMA, Postfach 7746, Frankfurt am Main 
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| \R ONWILL SCIE,NTIFIC 
05 N. GOODMAN ST. ? ROCHESTER 3, N. Y. 

MICROCORD 

Super. 
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S e nsitive 

Laboratory :& : 
Recorder ' L 

^~~~~~~~~~~~~~~~~ 

Aversatile 500 MV servo-recorder of high accuracy and stability for 

1^ [ ,. ....* 

critical applications, II Multiple ranges from V2 millivolt to 1C millivolt. I Fractional-percent accuracy; fractional-second pen speed for full-scale. I True potentiometric floating input, irifinite input resistance at balance; extremely high resistance off-balance, high input resistance tolerance; good noise rejection, stabilized against line transients. I Output connector for integrating, etc. II Fast-slow switch on panel for changing chart speed during run; wide additional 
speed selection with plug-in motors. . 
For 

all applications including sensitive gas chromatography and crit. ical electro-balance service, and all laboratory applications requiring highest sensitivity and stability. 
MODEL 44, 1/2 millivolt to 10 millivolt full-scale .............. $890 

Write for Bulletin 1000o 
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p -- SCIENTIFIC APPARATUS 

i !Klett M. anufacturing Co 19 Eat 87 Stree, New York, New york 

18o-Co962i m, .-... --I I-o--- te 18 MAY 1962 

The new Warburg is rotatable through 
320?-lets you bring any of 14 double 
capillary manometers in front for easy 
reading. Has transparent Plexiglas 
bath chamber. Compact-only 203/" 
in diameter; its circular shape con- 
serves vital space on lab bench. 
A specially designed unit with 14 built- 
in spotlights is available for photo- 
synthesis. 
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WARBURG APPARATUS 
Designed for today's modern lab, the 
dependable Bronwill Warburg features 
a unique electrode heating system . . . 
there's no lag or overshooting of tem- 
perature, and operating temperature is 
reached in 20-30 minutes. You'll make 
new temperature settings faster, too, 
(from 0 to 50?C) with magnetic 
thermoregulator. 
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on both models A 
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A QUESTION FOR INVESTIGATORS: 

What is your idea 
A QUESTION FOR INVESTIGATORS: 

What is your idea 
of an ideal dog diet? 

* Suppose you had tried various dog 
diets, but they were not satisfactory. One 
diet fell short in one area. Others fell 
short in other areas. Each diet had its 
strong points, but every-one had some 
shortcoming. 

Let's theorize further. Suppose that 
you have been given the assignment of 
formulating one dog diet that will elimi- 
nate the problems caused by these short- 
comings. A dog diet developed especially 
to help the dog withstand the stresses 
and demands of biological research. 
* Possibly your first consideration would 
be to provide an adequate dietary regi- 
men. But equally important is the selec- 
tion of dietary components with known 
origin and constant composition. As you 
know, only with constant uniformity can 
experiments be conducted day after day, 
week after week, and month after month 
with a minimum of variation. 

Another consideration is that the in- 
gredients selected provide a balanced 
diet. Can they be scientifically com- 
pounded to meet such exacting require- 
ments and demands of biological research 
as pre-conditioning, post-operative and 
convalescing stress? 

Still another consideration is: palata- 
bility. The best formula possible cannot 
attain maximum effectiveness if feed in- 
take varies. So you want to take extra 
steps to insure that your dog diet posses- 
ses this most influential factor. 
* Now you have established a "profile" of 
the dog diet you would like. We suggest 
you compare ROCKLAND DOG DIET 
with your idea of an ideal dog diet. 
We're sure you'll agree with other inves- 
tigators in leading biological research 
laboratories all over the country... when 
analyzed and compared point for point, 
ROCKLAND DOG DIET has no peer. 

For further information on how ROCK- 
LAND DOG DIET can contribute 
greatly to laboratory productivity and 
efficiency, see your Rockland Dealer, or 
write: A. E. Staley Mfg. Co., Rockland 
Diets, Decatur, Illinois. 
Other Rockland Diets include: 
RAT DIET (complete) * LABORATORY PRIMATE 
DIET * RAT DIET (D-Free) * GUINEA PIG DIET 
MOUSE DIET * RABBIT DIET * MOUSE 
BREEDER DIET * MONKEY DIET 

Rockland Diets are available throughout the world 
through Staley International-Cable: STACOR 
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14-17. American Soc. of Ichthyologists 
and Herpetologists, Washington, D.C. (J. 
A. Peters, Biology Dept., San Fernando 
Valley State College, Northridge, Calif.) 

15-17. Congress of Scientists on Sur- 
vival, natl. conf., annual, New York, N.Y. 
(H. H. Lerner, SOS, 51 E. 90 St., New 
York 28) 

15-19. lEuropean Orthodontic Soc., 
congr., Groningen, Netherlands. (K. G. 
Bijlstra, Kamplaan 5, Groningen) 

16-17. Society for Economic Botany, 
annual, Washington, D.C. (Q Jones, New 
Crops Research Branch, Plant Industry 
Station, Beltsville, Md.) 

17-20. American Dairy Science Assoc., 
College Park, Md. (H. F. Judkins, 32 
Ridgeway Circle, White Plains, N.Y.) 

17-20. American Soc. of Agricultural 
Engineers, Washington, D.C. (J. L. Butt, 
ASAE, 420 Main St., St. Joseph, Mich.) 

17-20. Botanical Soc. of America, field 
meeting, Newark, Del. (G. F. Somers, 
Dept. of Biological Sciences, Univ. of 
Delaware, Newark) 

17-21. American Nuclear Soc., annual, 
Boston, Mass. (O. J. DuTemple, ANS, 86 
E. Randolph St., Chicago 1, Ill.) 

17-21. Enzymic Action of the Central 
Nervous System, intern. symp., Goteborg, 
Sweden. (A. Lowenthal, Institut Bunge, 59, 
rue Philippe Williot, Berchem-Antwerp, 
Belgium) 

17-21. International Ornithological 
Congr., Ithaca, N.Y. (G. Sibley, Cornell 
Univ., Fernow Hall, Ithaca) 

17-22. American Inst. of Electrical En- 
gineers, summer meeting, Denver, Colo. 
(R. S. Gardner, AIEE, 33 W. 39 St., New 
York 18) 

17-22. American Soc. of Medical Tech- 
nologists, Washington, D.C. (S. Saarnijoki, 
R.R. #2, Hill Rd., c/o W. C. Maine, Har- 
winton, Conn.) 

17-23. American Library Assoc., Miami 
Beach, Fla. (D. H. Clift, ALA, 50 E. 
Huron St., Chicago 11, Ill.) 

18-19. Broadcast and Television Receiv- 
ers, conf., Institute of Radio Engineers, 
Chicago, Ill. (IRE, 1 E. 79 St., New York 
21) 

18-20. American Neurological Assoc., 
annual, Atlantic City, N.J. (M. D. Yahr, 
Neurological Inst., 710 W. 168 St., New 
York 32) 

18-21. Agricultural Inst. of Canada, 
annual conf., Ottawa, Ont. (AIC, Univ. of 
Ottawa, Ottawa, Ont.) 

18-21. U.S. Congress on Theoretical 
and Applied Mechanics, Berkeley, Calif. 
(W. Goldsmith, Dept. of Applied Mechan- 
ics, Univ. of California, Berkeley 4) 

18-22. American Soc. for Engineering 
Education, Colorado Springs, Colo. (W. L. 
Collins, Univ. of Illinois, Urbana) 

18-22. Combustion Engines, intern. 
congr., Copenhagen, Denmark. (R. L. 
Stanley, U.S. Natl. Committee for ICCE, 
2000 K St., NW, Washington 6) 

18-22. Mathematical Programming, 
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congr., New York, N.Y. (N. C. Holopi- 
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15 W. 16 St., New York 11) 
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lege Park, Md. (B. F. Scribner, Natl. Bu- 
reau of Standards, Washington 25, D.C.) 

18-23. American Soc. for Horticultural 
Science, Caribbean region, annual, Anti- 
gua, Guatemala. (E. H. Casseres, Londres 
40, Mexico 6, D.F.) 

18-23. Continuous Culture of Micro- 
organisms, intern. symp., Prague, Czecho- 
slovakia. (I. Mailek, Czechoslovak Acad. of 
Science, Inst. of Biology, Na cvicisti 2, 
Prague 6) 

18-23. International Scientific Congr. 
on Electronics, Rome, Italy. (Rassegna 
Eletronica, Nucleare e della, Cinemato- 
grafia, Via della Scrofa 14, Rome) 

18-23. Space, intern. technical-scien- 
tific mtg., Rome, Italy. (Rassegna Inter- 
nazionale Elettronica, Nucleare e Tele- 
radiocinematografica, Via della Scrofa 14, 
Rome) 

18-23. U.N. Educational Scientific and 
Cultural Organization, Youth Inst., Study 
Seminar on Natural Sciences in Youth Sci- 
ence Clubs, Munich, Germany (UNESCO, 
Germeringerstrasse 30, Munich/Gauting, 
Germany) 

18-24 Aug. Institute of Theoretical 
Physics, annual, Boulder, Colo. (W. E. 
Brittin, Dept. of Physics, Univ. of Colo- 
rado, Boulder) 

19-20. Applications of Quality Control 
in Chemical and Processing Industries, 
seminar, Rochester, N.Y. (Extended Serv- 
ices Div., Rochester Inst. of Technology, 
Rochester 8) 

19-21. American Physical Soc., Evans- 
ton, Ill. (K. K. Darrow, Pupin Physics 
Lab., Columbia Univ., New York 27) 

19-21. Biomedical Engineering Symp. 
and Exhibit, annual, San Diego, Calif. 
(Program Committee, Inter-Science, Inc., 
8484 La Jolla Shores Dr., La Jolla, Calif.) 

19-22. Institute of the Aerospace Sci- 
ences, natl. summer meeting, Los Angeles, 
Calif. (H. S. Hansen, Halex, Inc., P.O. 
Box 546, El Segundo, Calif.) 

19-22. Data Processing, intern. conf., 
New York, N.Y. (Conf. Registrar, Natl. 
Machine Accountants Assoc., 507 Fifth 
Ave., New York 17) 

20-24. European Center of Federations 
of the Chemical Industry, congr., Vienna, 
Austria. (ECFCI, Bauernmarkt 13, Vienna) 

20-24. Long-Term Climatic Variations, 
conf., Aspen, Colo. (F. Ward, CRZH, 
AFCRL, Hanscom Field, Mass.) 

20-29. European Federation of Chem- 
ical Engineering, annual congr., Olympia, 
London, England. (Congr. Secretary, In- 
stitution of Chemical Engineers, 16 Bel- 
grave Square, London, S.W.1) 

21-22. American Rheumatism Assoc., 
annual, Chicago, Ill. (F. E. Demartini, 622 
W. 168 St., New York 32) 

21-23. Astronomical Soc. of the Pacific, 
summer meeting, Victoria, B.C. (H. A. 
Abt, Kitt Peak National Observatory, Kitt 
Peak, Ariz.) 

21-23. Endocrine Soc., annual, Chicago, 
Ill. (N. L. Mattox, 1200 N. Walker, Okla- 
homa City, Okla.) 
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18-23. U.N. Educational Scientific and 
Cultural Organization, Youth Inst., Study 
Seminar on Natural Sciences in Youth Sci- 
ence Clubs, Munich, Germany (UNESCO, 
Germeringerstrasse 30, Munich/Gauting, 
Germany) 

18-24 Aug. Institute of Theoretical 
Physics, annual, Boulder, Colo. (W. E. 
Brittin, Dept. of Physics, Univ. of Colo- 
rado, Boulder) 

19-20. Applications of Quality Control 
in Chemical and Processing Industries, 
seminar, Rochester, N.Y. (Extended Serv- 
ices Div., Rochester Inst. of Technology, 
Rochester 8) 

19-21. American Physical Soc., Evans- 
ton, Ill. (K. K. Darrow, Pupin Physics 
Lab., Columbia Univ., New York 27) 

19-21. Biomedical Engineering Symp. 
and Exhibit, annual, San Diego, Calif. 
(Program Committee, Inter-Science, Inc., 
8484 La Jolla Shores Dr., La Jolla, Calif.) 

19-22. Institute of the Aerospace Sci- 
ences, natl. summer meeting, Los Angeles, 
Calif. (H. S. Hansen, Halex, Inc., P.O. 
Box 546, El Segundo, Calif.) 

19-22. Data Processing, intern. conf., 
New York, N.Y. (Conf. Registrar, Natl. 
Machine Accountants Assoc., 507 Fifth 
Ave., New York 17) 

20-24. European Center of Federations 
of the Chemical Industry, congr., Vienna, 
Austria. (ECFCI, Bauernmarkt 13, Vienna) 

20-24. Long-Term Climatic Variations, 
conf., Aspen, Colo. (F. Ward, CRZH, 
AFCRL, Hanscom Field, Mass.) 

20-29. European Federation of Chem- 
ical Engineering, annual congr., Olympia, 
London, England. (Congr. Secretary, In- 
stitution of Chemical Engineers, 16 Bel- 
grave Square, London, S.W.1) 

21-22. American Rheumatism Assoc., 
annual, Chicago, Ill. (F. E. Demartini, 622 
W. 168 St., New York 32) 

21-23. Astronomical Soc. of the Pacific, 
summer meeting, Victoria, B.C. (H. A. 
Abt, Kitt Peak National Observatory, Kitt 
Peak, Ariz.) 

21-23. Endocrine Soc., annual, Chicago, 
Ill. (N. L. Mattox, 1200 N. Walker, Okla- 
homa City, Okla.) 

21-23. Interaction Between Fluids and 
Particles, London, England. (Soc. of Chem- 
ical Industry, 14 Belgrave Sq., London) 

21-25. American College of Chest 
Physicians, annual, Chicago, Ill. (M. Korn- 
feld, ACCP, 112 E. Chestnut St., Chicago 
11) 

21-28. Design of Experiments for 
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The new Porath Column is capable of handling from 30 to 200 ml of 
sample, corresponding to 20 grams of dry substance. Utilizing counter- 
current elution during electrophoresis, this apparatus will provide particu- 
larly high separation power even for slowly moving components. While 
these components are being separated, faster moving components are 
continuously eluted from the bottom of the column into a fraction collector. 
Stabilized and well defined experimental conditions are achieved since 
there is no flow of buffer through the separation column during electro- 
phoresis. Munktell ethanolyzed cellulose powder (LKB Cat. No. 5871), 
PVC powder, or other stabilizing media suitable for zone electrophoresis 
may be used with the Porath Column. 
Typical applications include fractionation and purification of such com- 
pounds as proteins, peptides, nucleic acids, nucleotides, enzymes, hormones 
and other natural or synthetic polyelectrolytes with high molecular weight. 

For complete information on the Porath Column, 
and the special 1200 volt, I amp power supply, 
write for literature file 5800S5. 

*Designed by Dr. J. Porath at the Institute of Biochemistry, Uppsala University, Sweden. 

4^T^^^^ s -LKB Instruments Inc., 4840 Rugby Ave., Washington 14, D. C. 

• •^^^^^^^^ International Headquarters: LKB-Produkter AB, P.O.8. 12220, Stockholm 12, Sweden 
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Chemical and Processing Industries, sem- 
inar, Rochester, N.Y. (Extended Services 
Div., Rochester Inst. of Technology, 
Rochester 8) 

22-24. International College of Angi- 
ology, mtg., Chicago, Ill. (H. E. Shaftel, 
3301 Newkirk Ave., Brooklyn 3, N.Y.) 

22-3. International Conf. on Chemical 
Arts-Chemistry Exhibition, Paris, France. 
(Societe de Chimie Industrielle, 28, rue 
Saint Dominique, Paris, 7?) 

24-27. Cytodifferentiation and Macro- 
molecular Synthesis, symp., Soc. for the 
Study of Development and Growth, Mon- 
terey Peninsula, Calif. (A. C. Braun, 
Rockefeller Inst., New York 21) 

24-28. Association of Official Seed 
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Rockefeller Inst., New York 21) 

24-28. Association of Official Seed 

Analysts, Miami, Fla. (E. W. Sundermeyer, 
325 U.S. Court House, 8th and Grand 
Ave., Kansas City 6, Mo.) 

24-29. American Soc. for Testing and 
Materials, annual meeting and exhibit, 
New York, N.Y. (ASTM, 1916 Race St., 
Philadelphia 3, Pa.) 

25-27. American Soc. of Heating, Re- 
frigerating and Air-Conditioning Engi- 
neers, Inc., annual, Miami Beach, Fla. 
(ASHRAE, United Engineering Center, 
345 E. 47 St., New York 17) 

25-27. National Convention on Military 
Electronics, annual, Washington, D.C. 
(J. J. Slattery, Electronics Div., Martin 
Co., Baltimore, Md.) 

25-28. Society for Investigative Derma- 
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Our Branch Warehouses and Sales Offices are stra- 
tegically located to serve you. Select the one nearest 
you and contact them today. Our combined stock, 
which is probably the largest in the country, is at 
your disposal regardless of where it is located. 
Tell us what you need. We'll get it to you, when 

i you need it. 
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Harshaw Scientific, Division of The Harshaw Chemical Company is 
unique among laboratory supply houses. We know what laboratories 
require since our company employs several hundred chemists, scientists, 
engineers and technicians in its many research, development and 
control laboratories and we stock accordingly. - Glassware - 

Apparatus - Equipment - Furniture - Chemicals. 
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tology, Chicago, Ill. (H. Beerman, SID, 
255 S. 17 St., Philadelphia 3, Pa.) 

25-29. Coordination Chemistry, intern. 
conf., Stockholm, Sweden. (L. G. Sillen, 
Dept. of Inorganic Chemistry, Royal Inst. 
of Technology, Stockholm 70) 

25-29. Gordon Research Conf. on Nu- 
clear Chemistry, New London, N.H. (W. 
G. Parks, Univ. of Rhode Island, Kings- 
ton) 

25-29. Nobel Physicists, Lindau im 
Bodensee, Germany. (Stiindiger Arbeits- 
ausschuss fur die Tagungen der Nobel- 
preistriger in Lindau, Postfach 11, Lindau 
im Bodensee) 

25-29. Theoretical Interpretation of 
Upper Atmosphere Emissions, intern. 
symp., Paris, France. (J. W. Chamberlain, 
Yerkes Observatory, Williams Bay, Wis.) 

25-30. Alpine Tundra Ecology, seminar, 
Estes Park, Colo. (M. Potts, Rocky Moun- 
tain Natl. Park, P.O. Box 1080, Estes 
Park) 

25-30. Electromagnetic Theory and An- 
tennas, symp., Copenhagen, Denmark. 
(Symp. Secretary, 0ster Voldgade O1G, 
Copenhagen K.) 

25-20 July. National Science Founda- 
tion, Summer Conf. for College Teachers 
of the History of Mathematics, Ann 
Arbor, Mich. (P. S. Jones, Dept. of Mathe- 
matics, Univ. of Michigan, Ann Arbor) 

26-28. American Assoc. of Physics 
Teachers, Northfield, Minn. (R. P. Winch, 
Dept. of Physics, Williams College, Wil- 
liamstown, Mass.) 

26-28. American Meteorological Soc., 
general meeting, Fairbanks, Alaska. (J. E. 
Miller, Dept. of Meteorology and Ocean- 
ography, New York Univ., University 
Heights, New York 53) 

26-29. American Home Economics As- 
soc., Miami Beach, Fla. (D. S. Miller, 
3705 Van Buren Ave., Corvallis, Ore.) 

26-29. Poultry Science Assoc., Urbana, 
Ill. (C. B. Ryan, Texas A & M College, 
College Station) 

26-30. Rarefied Gas Dynamics, intern. 
symp., Paris, France. (L. Talbot, Dept. of 
Aeronautical Sciences, Univ. of California, 
Berkeley) 

26-4. German Chemical Engineering 
Congr. and Exposition, Frankfurt am 
Main. (J. J. Doheny, American Chemical 
Soc., 86 E. Randolph St., Chicago 1, Ill.) 

27-28. Computers and Data Processing, 
symp. annual, Estes Park, Colo. (W. H. 
Eichelberger, Denver Research Inst., Univ. 
of Denver, Denver 10, Colo.) 

27-30. Society of Nuclear Medicine, 
annual, Dallas, Tex. (S. N. Turiel, SNM, 
430 N. Michigan Ave., Chicago 11, Ill.) 

28-29. Radio Frequency Interference, 
natl. symp., San Francisco, Calif. (R. G. 
Davis, Dept. 58-25, Lockheed Missile & 
Space Co., P.O. Box 504, Sunnyvale, 
Calif.) 

28-30. Joint Automatic Control Conf., 
annual, New York, N.Y. (A. S. Robinson, 
Kollsman Instrument Corp., 80-08 45th 
Ave., Elmhurst 73, N.Y.) 

28-30. Secondary Fungus Infections, 
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30-7. International Conf. on Health 
and Health Education, Philadelphia, Pa. 
(Conf. Secretariat, ICHHE, 800 Second 
Ave., New York 17) 
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