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Analog
Simulation
in Biomedical
Research
and Education

Write for your free copy of this vital report

Important new information on the varied uses of
analog computation in Biomedical Research and
Education is now available. This report tells why and
how analog computers are being successfully em-
ployed in Biomedical Research and Educational
programs.

Included in the report is a section describing actual
applications in research and education with com-

ments by leading educators and scientists, descrip-
tive notes on analog computer fundamentals and
informative literature on the characteristics of
computers particularly applicable to research,
classroom instruction and student laboratory use.
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Now . .. the immediate convenience of a O complete
initial stock of human blood fractions at a substantial
saving of 33147.

This assortment consists of 1 gram of the following
human blood plasma fractions prepared using the Cohn
low temperature Ethanol procedure.

GAMMA GLOBULIN — COHN FRACTION II
BETA GLOBULIN FRACTION III
GLOBULIN-FRACTION III-O0

ALPHA GLOBULIN IV-1

ALPHA GLOBULIN IV-4

ALBUMIN FRACTION V

ALBUMIN, CRYSTALLIZED
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Note these impressive savings!

Regular price schedule . . . . . . o o os e« .+ 52990
Introductory price . . . . . . . ... e 19.90
Savings . . . . . . .. $10.00

When ordering, please specify NBCo 7 Human Blood
Fractions — $19.90

A note about quality

Our analytical laboratories report our Blood Proteins to
be the finest available commercially anywhere. Complete
analytical data upon request.

Stat service, too

Phone collect, 216-662-0212 (U.S.A. only). NBCo. guar-
antees shipment within 60 minutes of your call; one-day
delivery anywhere in the U.S,A., 80 hours anywhere in
the world, Send for our free current catalog containing
more than 3000 items.

NUTRITIONAL
BIOCHEMICALS
CORPORATION

21010 Miles Ave. « Cleveland, Ohio 44128
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Canyon on the Middle Fork, near its
confluence with the Salmon River,
Idaho. The Salmon, a part of the
Columbia River system, figures prom-
inently in discussions of solutions to
regional water problems. See page
133. [Richard Norgaard, courtesy of
American River Touring Association]
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New TMC CAT gives you
2 V2 times greater resolution
for signal averaging

The new CAT 1000, a high-resolu-
| tion version of TMC'’s field-proven
| Computer of Average Transients,
| has 1024 memory addresses . . . ana-
| lyzes up to 4 analog inputs simul-
== taneously . . . provides 2509, times
the resolutlon of a 400-channel averaging computer
. yet costs only 59, more.

This increased resolution permits more accurate
analysis of transients having long durations and con-
taining high-frequency components. Other advantages
of the CAT 1000 include: proven analog-to-digital
converter circuitry which accepts bipolar signals with-
out baseline adjustments, resolves difficult signals
with fewer sweeps than other instruments; isolated
inputs for operation from push-pull amplifiers; capa-
bility for transferring data from one section of the
memory to another; a blanking signal to facilitate
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photography with an external oscilloscope; and analog
or digital readout including computer-compatible
digital magnetic tape.

Compact and easily operated, the CAT 1000 reflects
the practical experience gained by TMC in hundreds
of successful installations. It offers the same unprece-
dented reliability which has earned world-wide accept-
ance for previous CAT models. With the new CAT
1000, you'll have the most complete and accurate sys-
tem available for on-line analysis of repetitive signals,
as well as histogram and correlation applications.

Contact your nearest TMC field office for complete
details on this new, improved CAT, or write: Mnemo-
tron Division, Technical Measurement Corporation,
441 Washington Avenue, North Haven, Connecticut.

Mc TECHNICAL MEASUREMENT CORPORATION

SCIENCE, VOL. 149



EFastman Briefs

I
C C C
NSNS
Tetramethyi-1,3- /C\ /C\
cyclobutanedione © ﬁ c
Form.........ciiiiiiiiiii., O ....... solid
Melting point. . .....ccoviviiinnnn... 115-116°C.
Boiling point, 760 mm.................... 159°C.
Purity........ e e e 99.59,

This compound resembles camphor and menthol
only in odor and volatility. Reactions are those
you’d expect, with the qualification that some can
proceed to yield heteroeyclic derivatives.

Eastman Chemical Products, Inc.
Kingsport, Tennessee B14

H OH
C \C/ C

N c/ N c/

VAR SVAAN
2,2,4,4-Tetramethyl-1,3« C c\ C

cyclobutanediol oH/ H

Form..... oo, white solid
Melting point. . ............. e 124-135°C.,
Boiling range, 760 mm................ 220-225°C.

Isomer composition (approx.)...50% cis, 509, trans

The symmetry and high degree of substitution of
this lineal descendant of B14 impart unusual ther-
mal and hydrolytic stability to its diesters. They
could be of more than passing interest as plasticizers
and lubricants.

Eastman Chemical Products, Inc.
Kingsport, Tennessee Bi5

2,2,4-Trimethyl-3-hydroxy-
3-pentenoic acid, S-lactone

0 liquid
Specific gravity, 20/4°C.. . ...... ... ... 0.946
Botling point, 780 mm.................... 170°C.,

Thiol esters are obtained in the base- or acid-
catalyzed reaction of this lactone with mercaptans.
Reaction in the presence of a free radical catalyst
produces intermediates which decarboxylate to give
alkyl (1-isopropyl-2-methylpropenyl) sulfides.

Eastman Chemical Products, Inc.
Kingsport, Tennessee B42
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c|2H|4°3(OH)°‘7 (OCZHACN)7-3

Cyanoethyl sucrose

Form......ooiiiiiiiinnin. clear, viscous liquid
Dielectric constant (100 cy @ 25°C.).......... 37.0
Volume resistivity (ohm-cm @ 25°C.)........ 5x10"

What an intriguing compound this one is! Apart
from its versatility in electrical applications, it offers
people (from ablation specialists to zoologists) a
means of violently affecting the electrical properties
of many substrates.

Eastman Chemical Products, Inc.
Kingsport, Tennessee B45

C—C=C—C—OH

Crotyl aicohol

Form ... .o, colorless liquid
Specific gravity, 20°/20°C............ N 0.855
Botling point, 760 mm................ 121-122°C.

This alcohol offers a means of introducing moderate
reactivity into addition polymers. It also finds utility
as an herbicide and a soil fumigant. Do you know
that we have been responsible for cutting its market
price by a factor of sixteen?

Eastman Chemical Products, Inc.
Kingsport, Tennessee B55

Chemicals Sales Development Dept.

Eastman Chemical Products, Inc.
subsidiary of Eastman Kodak Company
Kingsport, Tennessee

Please send more data on these chemicals:

B14|_| B15| | Ba2[ | Bas[ | Bss[ |

Name

Title

Company

Address

City State Zip Code

- o o o P P B o B B o o CLIP AND FILE === == m e m = s Ot ot e i o e o -
Visit the Eastman Kodak Pavilion at the New York World's Fair
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Ever wish you could
choose a Microtome-Cryostat
ideally suited to
your needs?

Now you can.

International, makers of the first
open-top cryostat, now offers the first
family of Microtome-Cryostats . . . one
for every application, workload, budget.

Model CTD is the world’s standard
for routine frozen sectioning. Modestly
priced, this unit features anti-fog con-
trol, =1°C temperature control, in-
ternal quick-freezing.

Model CTI is a new, advanced unit,
ideal for both routine and research
work. Compact, economical, it offers
many features of its research counter-
part, the Model CTR.

o

i

MODEL CTD

INTERNATIONAL @ EQUIPMENT CO.
300 SECOND AVENUE, NEEDHAM HEIGHTS, MASS. 02194
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Model CTR is the complete frozen
sectioning workshop. Preparation, cut-
ting, staining and microscopic exami-
nation all can be performed from a
comfortable seated position. Features
include =1°C control, condensate-free
cover, internal quick-freeze system,
illuminated cold chamber, vacuum port
for freeze drying, work and storage
space, quick defrost system.

All are equipped with IEC's famous
Minot Custom Microtome . . . the pre-
cision instrument for both paraffin
and frozen sectioning. Cuts sections

MODEL CTI

from 2 to 16 microns, with 18 to 40
micron sectioning optional. 1009
rustproof. Autoclavable. Many other
high precision -features.

CTD, CTI and CTR include special
micrometer adjusted anti-roll plate. A
new wire loop type anti-roll and frozen
sectioning knife are also available.
Other accessories such as razor blade
holder and rapid freeze device avail-
able.

Send for Bulletin CT for complete
description of all three models.

MODEL CTR

SCIENCE, VOL. 149



AUTOMATION

Seprember 8th, 9th, 1 Oth - 1965

CHROMATOGRAPHY

9 papers devoted to new techniques in amino acid,
peptide, and amino sugar analyses; integration; rapid
chromatography; preparative columns; and compu-
ter calculation of data.
Co"oquium—Discussing the latest ion exchange
techniques

GENERAL CLINICAL SESSION

15 papers covering automated analysis of lipids,
fiuorometric methods, metabolic studies, and others.

POLLUTION

11 papers on monitoring and individual sampling
techniques in water and air pollution, including sea
water, lake profiles, sewage treatment and atmos-
pheric contaminants.

Panel Discussion

PHARMACEUTICAL ASSAYS

12 papers covering techniques in research, quality
contro! and process control, including single tablet
assays, microbiological assays, fermentation assess-
ment and control.

Panel Discussion

MULTIPLE ANALYSIS/ SCREENING/
DATA PROCESSING

14 papers discuss the 12-channel multiple analyzer,
results of large-scale health screening programs,
electrophoresis screening and data processing
systems.

POWER STATION CHEMISTRY

7 papers on monitoring feed make-up, boilerwater,
condensate and flue gases in conventional and nu-
clear power plants.

Panal Niccussion

A Preliminary Summary of Papers to be Presented at ...
THE TECHNICO

IN ANALYTICAL CHEMISTRY

~ You'lll find the answers in th‘e"lé()’ ate-of-th
oy d the vers. : state-of-the-art
Tgsﬁer}txﬁc papers and panel discussions at the annual
Technicon Symposmm.. The latest automated analytical
, _systems will ‘be demonstrated. : .

o ,,’Prek—'rg‘gisbtrdtion hecessafy.fwrite to
, ’:Tf;\chmcon,v Chauncey, New York or
~ telephone 914 OW 3-1000.

N SYMPOSIUM

Statler-Hilton Hotel, New York, N.Y.

GENERAL INDUSTRIAL SESSION

12 papers covering metallurgical analyses; chemical
and pulp and paper process and quality controf;
rayon bleach baths and others.

FOODS AND BEVERAGES

8 papers on beer, tobacco, tea, dairy products, yeast,
sugars, including chromatographic analyses and the
latest digestor techniques.

Panel Discussion

KIDNEY/ IN-VIVO TECHNIQUES

3 papers describing In-Vivo analyses in kidney
studies, including blood urea nitrogen, urea extrac-
tion, and renal blood flow.

ENZYME ANALYSES

12 papers on new and modified enzyme procedures
and kinetic studies, including uric acid, polynucle-
otide phosphorylase, lactic dehydrogenase and cho-
linesterase.

IMMUNOLOGY/ HEMATOLOGY

7 papers on automated blood typing, red and white
cell counting and hemoglobin, antibody screening,
complement fixation and other methods.

AGRICULTURAL CHEMISTRY

9 papers devoted to pesticides determinations and
analyses of c_alcium, phosphorus, nitrate, and mag-
nesium in soils, plants and fertilizers.

Panel Discussion
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RADIOM ETER o Copenhagen offers a laboratory type, direct
reading pH Meter setting NEW standards of accuracy, reliability, stability and con-
venience, featuring: AC line operation—zero drift. « Ruggedized specially selected
components and 10,000 hour military type tubes. « A radically new approach for
special applications with provision for external recorders, temperature compensa-
tors, buffer controls, standby switches, and a variety of special control accessories.
« Available with an integral scale expander accessory, changing the scale from 0-14
pH, to 1.4 full scale pH bands over entire range.  Reproducibility of 0.02 pH; or

] 0.002 pH with the scale expander.  Ultra convenient electrode holder, and a
- s complete range of standard and specialized electrodes for every application.

pHM 25 with Scale Expander

SOLD AND SERVICED IN U.S.A. BY
THE LONDON COMPANY RADIOMETER

811 Sharon Drive WESTLAKE, OHIO 72 Emdrupvej COPENHAGEN, DENMARK
s Limited

In Canada: Factory representatives Bach-Simpson Limited; sold and serviced by Canadian Loboratory Supplies
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PathoTec CO

€] -
Pseudomonas) PathoTec PD

+ 3 -
PathoTec U PathoTec LD

+ +

Salmonella or
Arizona

‘Proteus’

Providence group

Salmonella
paratyphi A
or other
Enterobacteriaceae

HOW TO...
TRACK DOWN THE TRESPASSER
APPREHEND THE CULPRIT
INTERCEPT THE INTRUDER

By running the four PathoTec test papers together, you can
presumptively identify certain of the most common gram-
negative bacteria. With each of the PathoTec test papers,
you get reliability plus...O stability (for instance, cyto-
chrome oxidase reagent stable indefinitely when refriger-
ated) ] convenience (no reagent preparation, no waste,
easy storage, easy disposal) O rapidity (for instance, the PD
reaction can be read within 10 minutes as compared to the
usual 4-24 hours) O reproducibility (all PathoTec test pa-
pers are manufactured to rigid standards; results are uni-.
formly reproducible)

For more information on

PathOTecTM test papers, write:

GENERAL DIAGNOSTICS DIVISION

WARNER-CHILCOTT LABORATORIES DiV.. MORRIS PLAINS, Nodu

PathoTec test papers are impregnated with reagents to yield a color change as a result of enzymatic reactions of certain gram-negative organisms.

9 JULY 1965 111



NEW RELIABILITY
IN NUCLEAR
INSTRUMENTATION
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from Hewlett-Packard

Over fourteen years’ experience in electronic counters
is utilized for these nuclear instruments, the first of
a new line. Design and packaging concepts offer
increased flexibility and stability in new Hewlett-
‘Packard instrumentation for detecting, counting,

displaying and recording ‘nuclear events. These in-
struments are backed by extensive hp world-wide
sales and service facilities. A typical nuclear instru-
mentation system offered by Hewlett-Packard is
depicted in the block diagram.

Low-

voltage -
e——— ]
Amplifier E
and pulse Signal !
- shaper _____) H
L

Detector

1
i
| ittt |

[ ————
I ————

Scintillation Detector
hp 10601A $835
hp 10602A $1475
hp 10611A $885

hp 10612A $1565
hp 10613A $885
hp 10614A $1565 Hi-voltage
supply
hp 5551A $350

The hp packaging format, using modular cabinets for
individual or rack-mount application, provides versatility
and compatibility with other instruments for complex
systems. The packages include complete scintillation de-
tector in one unit, complete scaler-timer in a second and
a high-voltage power supply in a third.

The detector package includes Nal (Tl) crystal and
photomultiplier tube, plus the amplifier. A separate
Hewlett-Packard module contains both the single-channel
analyzer and the scaler-timer.

Three scaler models offer broad flexibility. The 5201L
includes a scaler-timer with a pulse height analyzer (ideal
for differential gamma ray analysis). The 5202L includes
a scaler-timer with an integral discriminator for gross
counting. Both will totalize counts, count for a preset
time or register time for a preset count. The 5203L is a
scaler without timer that may be manually operated, ex-
ternally gated or slaved to a 5201L or 5202L. All instru-
ments have a multiple pulse resolution of 200 nano-
seconds and provide BCD output for driving Hewlett-
Packard digital recorders or other devices.

HEWLETT

9 JULY 1965

- 1 r 1 | Sttt bl
] i 1 H ]
Discriminator ! ! Scaling | !} b
or single- |__i and/or |__| Digital - ,) aBu?(Ei;?y
channel e timing 1+ 1 readout 1 . equipment
analyzer 11 circuitry I E
______________ 1oL bl -3
Scaler

hp 5201L Pulse Height Analyzer/Scaler-Timer $1950
hp 5202L Scaler-Timer $1400
hp 5203L Scaler $950

Data subject to change without notice. Prices f.0.b. factory.

Hewlett-Packard Scintillation Detectors use premium
selected sodium iodide (thallium activated) crystals and
photomultiplier tubes as integral assemblies. They also
incorporate a solid-state amplifier with sufficient gain and
pulse shaping capability to drive directly a single-channel
analyzer. The detectors are available with 2x2 and 3x3
Nal (T1) crystals, in both solid and well configurations. The
instruments are protected from external magnetic fields.

The 5551A is a stable, highly regulated supply offering
an output of 170 to 1615 volts. The power supply offers
long, trouble-free operation, plus ease of maintenance.

Further, this equipment from Hewlett-Packard, auxiliary
instrumentation from its Moseley and Dymec Divisions,
combine to offer accurate scanning gamma spectrometer
systems and gross counting systems with automatic
recording.

For maximum versatility in value-priced nuclear instru-
mentation, you'll benefit by calling your hp field engineer
or by writing to Hewlett-Packard, Palo Alto, California
94304, Tel. (415) 326-7000; Europe: 54 Route des
Acacias, Geneva; Canada: 8270 Mayrand St., Montreal.

PACKARD

An extra measure of quality

122
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B&A
wraps up
your

lab chemical
needs

B
From B&A® alone, youcan

obtain on a single order blank, "\ Seg
from a single convenient source, -
all the following: '.\ - —

@ Inorganic reagents ‘a\
® “C.P."” acids

(]
1
1
&
1
]
¥

| | !
.~ onone order!
ot V ]

M
Sivigm wo™

@ Electronic chemicals

@ Fine chemicals

@ Custom chemicals

1
® Harleco specialty reagents j
@® Cominco high purity metals

i\ :
@ Eastman organic reagents ai \
@ Lindsay rare earths

It’s the most complete line of laboratory chemicals in
the country!

20 supply points coast to coast. We will be glad to build
local stocks to suit special requirements.
Your one stop for Baker & Adamson full-line service is

your nearest General Chemical sales office. Write for
further information to:

Shopping B&A as your sole source, you simplify order-
ing, reduce inventories, cut down on records and book-
keeping. And you get fast, dependable deliveries from

llied
BAKER & ADAMSON®
Setting the pace in

. GENERAL CHEMICAL DIVISION
hemical P.0. Box 353, Morristown, N.J.
chemical purity since 1882




CEC’s new 21-104
advances analytical
mass spectrometry

The finest general purpose mass spec-
trometer available for qualitative and
quantitative analysis, CEC’s new 21-104
provides significant performance ad-
vances...at lower instrument cost.

For qualitative analysis, the 21-104
offers faster scan speed, wider mass
range, and higher resolution...espe-

cially useful for identification of

chromatograph effluents.

For quantitative analysis, the 21-104
possesses the highest precision and
accuracy ... always available only from
CEC.

To those familiar with the application
of mass spectrometers, these new per-
formance advances will be significant
indeed:

Mass range m/e 1 to m/e 2000.

Standard scan speeds down to 3 octaves
per second.

Standard resolution without electron
multiplier is better than 1/600; with
electron multiplier 1/1500 (10% valley
definition).

All-new solid-state electronics provide

a degree of accuracy and reliability

116

unmatched by any other mass spec-
trometer.

The construction features of the
21-104 are equally impressive:

[ 5-inch mass spectrometer of Demp-
ster Geometry.

@ Pull-out/tilt-up chassis for immedi-
ate accessibility.

@ “C’-shaped magnet provides maxi-
mum accessibility to both source- and
collector-end of the analyzer.

@ All-metal pumping system uses poly-
phenylether fluid.

[® 24-hour liquid N, cold trap.

o Externally adjustable collector slit,
variable from 0.2 to 20 mils.

Who will have particular need for the
21-104? Virtually everyone involved in
advance work in mass spectrometry.
Included, of course, are organic chem-
ists; university researchers; analytical
groups in petroleum, petrochemical and
chemical plants; manufacturers of phar-
maceuticals, flavors and fragrances; and
developers of life support systems for
aerospace projects,

Equally important, CEC’s full line of
mass spectrometer accessories is com-
patible with the 21-104.

These accessories include: mass spec-
trum digitizers; a wide variety of inlet
systems (room temperature, all-metal,
direct solids introduction probe, high
temperature 350°C all-glass inlet and
gas chromatograph effluent inlet sys-
tems); total ionization circuitry; alter-
nate ion pumping systems; automatic
liquid nitrogen filler; micromanometers;
and CEC Recording Oscillographs.

For all the important facts about the
21-104, call your CEC Sales and Service
Office, or write for Bulletin CEC

21104-X1.

Analytical & Control Division

CONSOLIDATED
ELECTRODYNAMICS

A SUBSIDIARY OF BELL & HOWELL/PASADENA, CALIF. 91109
INTERNATIONAL SUBSIDIARIES: WOKING, SURREY, ENGLAND
AND FRIEDBERG (HESSEN), W. GERMANY.
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New lightweight aluminum
nitrogen storage container costs
less, increases holding time...

Now greater flexibility and economy with Hof-
man’s new 10 liter aluminum nitrogen storage
container. Thermal-conductivity is reduced con-
siderably with new plastic inner neck design,
allowing increased liquid retention. Through
use of a separate neck connection the 10 liter
container converts to a refrigerator with room
for five sample storage canisters.

Also available in 2% liter and 5 liter sizes
for storage and transfer (these units not inter-

LABO RATORIES
Division Air Reduction Co., Inc.

and doubles as a nitrogen

refrigerator.
It’s revolutionary!

changeable). All three models are lighter and
smaller in overall size than the standard steel
units cutting storage space and handling effort
to an absolute minimum.

For complete specs and prices, write or call
today. Hofman Laboratories, 225 Parkhurst
Street, Newark, New p——

Jersey. West Coast: 4
6750 Caballero Blvd.,
Buena Park, Calif.




New PAR Lock-In Amplifier Measures Signals
in the Presence of Noise by Crosscorrelation

The PAR Model HR-8 Lock-In
Amplifier represents a significant ad-
vance in signal processing equipment
for experimentalists who must meas-
ure low-level signal intensities in the
presence of noise. It employs the the-
oretically optimum technique for sig-
nal recovery, and can be incorporated
into a large class of experiments in
which the signal of interest is, or can
be made periodic, and in which a ref-
erence voltage related in frequency
and phase to the signal can be ob-
tained. The Model HR-8 first ampli-
fies and bandlimits the input signal
and then crosscorrelates it with the
reference signal, suitably phase shifted
and shaped. The crosscorrelation of
input and reference signals yields a
DC output voltage proportional to the
signal of interest, while the cross-
correlation of the reference and noise
results in no net DC voltage. The sys-
tem can also be described as a con-
tinuously integrating, highly sensitive,
phase conscious voltmeter, the re-
sponse of which is “locked” to that
particular frequency and phase at
which the signal information has been
made to appear.
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Technical Features:
Frequency Range: 1.5 cps to 150 KC
continuously tunable in 5 ranges.
Time Constants: 11 values in 1-3 se-
quence extending from 0.001 to 100
seconds. Single or double section RC
filtering.
Pre-Amplifiers: Interchangeable low-
noise pre-amplifiers, operable either
within the HR-8 or remotely, are used.
Type A: Differential 10 megohm input.
Type B: Low impedance transformer
input for low source impedances.

Sensitivity: 21 calibrated full scale
ranges in 1-2-5 sequence.
With Type A Pre-Amplifier: 100 nano-
volts to 500 millivolts rms.
With Type B Pre-Amplifier: 1 nanovolt
to 5 millivolts rms.

Output: = 10 volts full scale, single-
ended with respect to ground. Will
drive galvanometric and servo
recorders.

Frequency Selective Amplifiers: Notch
network in negative feedback loop used
in both signal and reference channel
tuned amplifiers. Reference channel
Q of 10. Signal channel Q adjustable
from 5 to 25 with calibrated dial (no
gain change with Q adjustment).
Phase Adjustment: Calibrated 360°
phase shifter, providing continuous ro-
tation as well as a four position quad-
rant switch which shifts phase in 90°
increments.

Price: $2,100 with either Type A or
Type B Pre-Amplifier.

e

Transistorized Lock-In Amplifier — Model HR-8
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Contours of constant noise figure for a
typical PAR Type A preamplifier plotted
to show dependence on frequency and
source resistance at 300° K. Amplifier
operated single-ended.
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Write for bulletin No. 120 on the
HR-8 or ask for information on PAR’s
complete line of Lock-In Amplifiers
and accessories.

PRINCETON
APPLIED RESEARCH CORP.
Dept. G
Box 565, Princeton, N. J., Tel. (609) 799-1222
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A few lines worth repeating...

Graphic Controls’ thermal recording oscillograph charts produce
distinct, black, clearly legible trace lines everytime.

The reason is the unique construc-
tion of our paper. We start with a
specially processed, high-density
undercoating that provides the black-
est possible trace. To this we add an
unusually sensitive, completely com-
patible surface coating that lets the
stylus glide evenly and smoothly.
Many critical areas that are blurred
or indistinct on other papers beconie
clear and precise with GC's oscillo-
graph charts. Even the most complex
functions and inputs are recorded
easily.

Because the surface coating is
applied by a new process, there's no
variance in thickness from edge-to-
edge. The caliper of the paper is con-
stant. Creep is eliminated and uniform
paper flow is assured. And at the
same cost as the paper you are now
using.

A. Thermal-reactant coating
B. Contrast undercoat
C. Substrate

In addition, GC’s thermal recording
charts are water resistant, durable,
yet extremely lightweight. Their con-

C

s

sistent performance has been proved
in major aerospace, industrial, and
scientific research applications.
Check the performance of GC's
charts for yourself...and compare
them with your present papers. For
complete information, contact:

RECORDING CHART DIVISION
GRAPHIC CONTROLS CORPORATION

189 VAN RENSSELAER STREET, BUFFALO, NEW YORK

14210



) On July 14, Mariner IV will reach Mars after
some 230days of flight through space. If suc-
cessful, this most daring space adventure to
date will yield pictures of the surface of the
planet transmitted over 135 million miles by

® a transmitter tube half the size of a cigarette.

Siemens’ RH 7C-c planar triode has already
been at work during the flight, transmitting
data about the position of the probe—the
“most vital criterion for possible in-flight
course corrections. When it has passed
Mars, the triode will be transmitting pic-
tures and data to earth for several days.

o
The triode must withstand shocks of 200
times the acceleration of the earth’s gravity
and a static acceleration 14 times that of
the earth.

Siemens RH 7 C-c disc-seal triode (actual size) L
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To produce such a tube, Siemens’ engineers
developed production and testing methods
which approach the limits of today's tech-
nology. All triodes were x-rayed before and
after a 500-hour trial burn-in and the x-ray
images compared in a weeding-out process
only the most perfect specimens could sur-
vive. The components selested were taken
to Pasadena by courier so as to be under
the strictest surveillance even during
transportation.

The Siemens RH 7C-c planar triode is only
one example of the type of work with which
we are concerned. Our line of products ex-
tends from solid-state devices to giant
power plants, and from electric motors to
electronic computing centers.

9 JULY 1965

SIEMENS

SIEMENS AMERICA INCORPORATED
350 Fifth Avenue, New York, N.Y. 10001

A Corporation of THE SIEMENS GROUP IN GERMANY
Berlin « Munich « Erlangen

in Canada:

SIEMENS HALSKE SIEMENS SCHUCKERT (CANADA) LTD.

407 McGill Street, Montreal 1, P.Q.
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Mallinckrodt introduces the Chroma-Kit'.". . a $39.75 kit
that does the work of TLC equipment costing seven times
as much. Order now and get a free bonus.

Thin layer chromatography is fast. It is accurate. And you can apply it to your
problems immediately with the new Mallinckrodt Chroma-Kit.

The Chroma-Kit puts into your hands a greatly simplified way to make thin layer
plates. With this kit, you can perform every type of ascending TLC analysis.

You can do work that, until now, required equipment costing hundreds of dollars.
The Chroma-Kit is permanent equipment, built for daily use in the industrial

or biochemical lab. It’s so simple to use, any member of your staff can make
excellent plates after only one or two trials.

Now...*39" puts you all the way

Esﬂ THIN LAYER CHROMATOGRAPHY
el
‘]l =8 @]
g 557
" e f5
¥ AE
y ¢ |

ORDER THE MALLINCKRODT CHROMA-KIT NOW AND GET ALL THIS FOR ONLY $39.75

e All the equipment you need to prepare and develop TLC plates.

e A valuable book of instructions and experiments. This 36-page book
gives you a thorough working knowledge of TLC techniques.

e Your starting supply of sorbent, plates and applicators.
e A carrying case so compact, it stores in a drawer.

Order your Mallinckrodt Chroma-Kit right away, and you’ll also get a
$3.75 Mallinckrodt Plastic Reagent Dispenser at no extra cost. Send the
coupon below today, and bring the many advantages of TLC to your lab.

.Oloo.OlOOO‘O....Q.OO.'.O'0,0QO..OOOQO..'otoDto.'.....o..oth.l'..'to.c.too..

Send___ Chroma-Kit(s), plus free plastic reagent dispenser with each kit,
and have my Mallinckrodt distributor bill us for $39.75 each.

MY MALLINCKRODT DISTRIBUTOR 1IS:

NAME TITLE

DEPARTMENT COMPANY

ADDRESS. CITY STATE

SIGNED Offer good only

in U.S.A.

Mail to:
MALLINCKRODT CHEMICAL WORKS

‘DEPARTMENT TLC e 2ND AND MALLINCKRODT STREETS e ST. LOUIS, MISSOURI 63160
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Typical chromatogram of a mixture of unknown proteins from a DEAE cellulose
column. O.D. vs. Volume. Full scale is 2 Q.D. units.

Reliable way to run UV analysis automatically
at any absorption band you select

The TMC-Vanguard Model 1056-OD is
an automatic ultra-violet analyzer, de-
signed for extreme versatility and relia-
bility. It has two independent logarithmic
converters which provide a chart record-
ing of the optical density of effluent from
a chromatographic column, the ordinate
of which is linear with optical density. A
plane diffraction grating monochromator
makes a continuous energy range avail-
able from 200 millimicrons well into the
visible spectrum. Wave length settings
can be made to an accuracy of 1 mu by

126

means of a simple dial control. This
makes it possible to run each experiment
at a wave length setting providing best
chart resolution for the sample of interest.

Split-beam operation of the 1056-OD, uti-
lizing sample and reference cuvettes, pro-
vides continuous base line compensation
for gradient elutions or other applications
where the optical density of the eluent
may change.

The location and identification of test

VANGUARD
INSTRUMENT
CORPORATION

Me

tubes containing ultra-violet absorbing
fractions is speeded by an automatic
chart-marking system. Of course, the de-
tection system is completely self-con-
tained and light-shielded. Solid-state elec-
tronics are used throughout. Application
assistance and field service are assured by
TMC’s world-wide facilities.

For complete specifications on the Model
1056-OD, contact nearest office or write:
Vanguard Instrument Corporation, 441
Washington Ave., North Haven, Conn.

A SUBSIDIARY OF
TECHNICAL MEASUREMENT CORPORATION
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All of these features make this the most advanced Liquid Scintillation Counter.
Ask your local Beckman Sales Engineer, or write for Data File Number LSC-165.

(SP=Yed4ssF=-180 INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION
FULLERTON, CALIFORNIA » 92634
INTERNATIONAL SUBSIDIARIES : GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA



The following catalogs
plus individual product
literature available on
request for SC-7GP

« PRODUCT GUIDE for
SORVALL Centrifuges &
Laboratory Instruments

* PRICE LIST & ORDER-
ING SPECIFICATIONS

FLOW
DIAGRAM Inlet for
Material to be

d
Outlet for Separatel

Supernatant
Sediment

= CATALOG of TUBES,
ADAPTERS and ACCES-
SORIES

‘‘'Szent-Gyorgyi & Blum'' KSB
TUBE-TYPE CONTINUOUS FLOW
SYSTEMS 5:5 shown on RC-2)—

Available for SS-1, SS-1A, S§S-3,
§5-4, RC-1 & RC-2. Separation
achieved in 8, 4, or 2 Tubes
speedily and conveniently.

BR-4 Two-Liter General-
Purpose Rotor (with stainless

+RC-2 AUTOMATIC SUPERSPEED REFRIGERATED CENTRIFUGE — 20,000 rpm —  fRC-3 GENERAL PURPOSE AUTOMATIC  y'te's o0 rem - 5100
48,200 x G. — Capacity to 1,890 ml. Six Angle and Horizontal Rotors available. REFRIGERATED CENTRIFUGE—5,000 rpm  =-=----===---oeemmeomoeoooos
Shown set up for unique SORVALL Continuous Flow centrifugation. — 6,975 x G (with HG-4). 11 Angle and BR-4T Blood Bag Rotor

g A ith Teflon-lined cups
horizontal rotors — accepts wide selec- Up to(sw,aoo ,epm"_":.,"u':,","'é

tion of tubes and bottles from 1 ml to

+THE RC-2, RC-3 AND $S-3 are now equipped with a new exclusive SORVALL 650 ml. Rapid acceleration and deceler-
Speed Selector (patent applied for) featuring rapid automatic acceleration ation.
to all speeds from 500 rpm to maximum, and capable of accurately main-
taining preset speed with all rotors regardless of fluctuation in line voltage. BR-4, BR-4T, & HG-4 Rotors
for use only with RC-3 HG-4 Swinging Bucket

4 x 650 mi Compartments
Up to 5,000 rpm
6,975x 6

o m @ 9 Q @ Types M & SP/X Rotors also for use with RC-3

ROTORS FOR SORVALL SS-3,SS-4, RC-2 AND RC-3

§5.34 — 8 x 50 ml GSA — Large-Capacity. SM-24 — HB-4 — Swinging Bucket 4 x SE-12— SU — SORVALlL-Snarp
Superspeed. Adapts 1,890 ml (operating). 24 x 15 ml 50 ml—Widerangeof Tubes 12 x 15 ml, for virus, particle
to Continuous Flow. 6 Compartments. Superspeed.  and Accessories. Also for 40° Angle. counting. 8 cells. TYPE SP
To 20,000 rpm To 10,000 rpm To16,000rpm density gradient work. To To20,000rpm  To 20,000 rpm — 31,500 x G 5,000 rpm
48,200 x G 16,300x G 31,550 x G 10,000 rpm — 16,300 x G 41,545 x G (not recommended for RC-3) ’ TYPE XL @
,6,000 rpm
TYPE A el
6,000 rpm. " TYPE SP/X
.-* 5,000 rpm
TYPE M
5,000 rpm @
$S-1 SUPERSPEED ANGLE CENTRIFUGE 1§5-3 AUTOMATIC SUPERSPEED §5-4 MANUAL SUPERSPEED ONE BASIC MOTOR ASSEMBLY can be used
— 16,000 rpm — 31,000 x G. The orig- CENTRIFUGE — 17,000 rpm — CENTRIFUGE — 17,000 rpm for any one of five different rotors in this
inal concept in Superspeed Angle Cen- 34,800 x G. Easily the most — 34,800 x G. The modern range of Small and Medium Centrifuges.
trifuges. Also, the SS.-1A, same as advanced table-top centrifuge manually-controlled centri- Exceptional wversatility in the number and
above but watercooled for extra-heavy available today. fuge. Complete control panel types of tubes and adapters accommodated
duty. snaps out for remote control. permits hundreds of combinations.

OMNI-MIXER HOMOGENIZER For rapid, high-speed safe homogenizing of many g oo oo e
organic and inorganic materials. Simple yet efficient. Direct overhead drive.  Mmicro Attachment
Electronic Speed Control maximizes torque at all speeds. Stainless steel cham- 0.5 mi to 5.0 mi
bers or ordinary Mason jars accommodated. Autoclavable rotor knife assembly ~ capacity — speeds
with lower Teflon bearing available. Chambers and jars may be filled and sealed ¢ '@ 50:000 rPm
prior to attaching. Chambers may be lowered into temperature regulating bath.
Range of capacities from 5 ml to two quarts for macro work.

Basic Unit
with Accessories

Optional
Storage Box

Electronic Speed Control

Sealed Stainless Steel Chamber

Easy to assemble, clean and autoclave
Rugged construction throughout
Designed for high torque throughout speed range
Choice of optional Chambers ard Accessories

hvan Sorvall, Inc.

NORWALK. CONNECTICUT 06852. U.S.A.
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complete
line
of

dll dipital,

in-line readout
substitution

type
halances

the name Ainsworth is your guarantee

o TYPE 21N.

The digital

readout balances

are completely new in appearance,
including color.

A type and price for every need write for hulletin 665 widag
Type SCN 24N 10N 2IN 23N O Y
[ )
Total Capacity 200g 120g 220 g 160 g 160 g H -
Sensitivity 1 0.01 1.0 o cexiFica H
1 digit in last place 01 M8 Olmg  01mg 0lmg 10mg 3, Awsworn sraauans
Brown Brown A BALANCE FOR EVERY NEED “, NS
Color Hammertone Wood Grain ~ BIU€ Green Red e o ™)
Price $895 se5 o0 ss50 530 [N
WM. AINSWORTH & SONS, INC.
2151 Lawrence Street/Denver, Colorado 80205/ Telephone Area Code 303 255-1723
9 JULY 1965 129




1. Time-of-Flight Mass Spectrometer: Physically
and chemically analyzes gases, liquids, solids.
Separates ions of different mass-to-charge ra-
tios continuously, and with unmatched speed.

These 13 Bendix scientific instruments solve problems

It’s remarkable the range of applications these 13 instru-
ments cover. Will you be working on optically active solu-
tions ? Isotopic shifts ? Solution phase kinetics ? The analysis
of metals and inorganics in solution? There are precision
Bendix scientific instruments to help you in all of these re-
search and analysis areas and more. Over 100 different

research and analysis areas in all.

(How can just 13 instruments do all this? Adaptability.
Our basic TOF Mass Spectrometer, for instance, can be used
for residual gas analyses, investigation of thermodynamic
properties of gases and vapors, gas phase kinetics studies,
study of isotopic ratios, and analysis of gas and vapor mix-



2. Polarmatic Spectropolarimeter: Plots op-
tical rotation of solutions as a function of
wavelength, simultaneously recording the
optical transmission.

3. Automatic Polarimeter: Rapidly meas-
ures rotation of monochromatic plane-
polarized light passing through a liquid,
wfith angular sensitivity of 0.0002 degree
of are.

4, Magnetic Electron Multiplier: Basic com-
ponent detects photons, other particles.
Small, rugged, lightweight, undamaged by
exposure to atmospheric pressure.

5. Polarotrace 1660A: Polarography sys-
tem using drop-synchronized linear voltage

sweep to detect and measure trace elements
in solutions.

6. Dosimeters: Pen-sized meters for imme-
diate and accurate measurement of person-
nel radiation exposure.

7. Helium-Neon Gas Laser: Inexpensive
portable tool that demonstrates basic prop-
erties of lasers. Highly monochromatic
light source.

8. Lab-Vis: Uses unique ultrasonically vi-
brating blade to measure Newtonian and
non-Newtonian liquid viscosities from 1 to
50,000 centipoises.

9. Electrostatic Air Sampler: Light, com-
pact and portable kit for rapidly sampling

large quantities of air.

10. Interference Spectrometer: Perot-
Fabry unit ideally suited to studies of
hyperfine structures, isotopic shift and the
Zeeman effect.

11. Reactor Instrumentation: Measures core
neutron flux, safeguards reaction opera-
tion. Solid-state modules can be assembled
into any system.

12. Personnel Ratemeter: Small, light-
weight instrument for measuring radiation
rates from 0 fo 500 rads per hr.

13. Radioassay Unit: Sensitive instrument
for measuring small amounts of radio-
activity.

in over 100 different research and analysis areas.

(By the time you write for our literature, we may have 14 or15. Ormore.)

tures. And, with minor modifications, for respiratory inves-

tigations in medical laboratories.)

We make chemical analysis instruments and equipment,
nuclear instruments and equipment, medical laboratory in-
struments and equipment, and educational demonstration

Cincinnati Division B

instruments and equipment.

And we’ll be happy to use these capabilities (including our

new, larger quarters) to design and build any new or unique
instruments you might need, too. For details and free litera-
ture, write us at 3625 Hauck Rd., Cincinnati, Ohio 45241.

eno’l/‘t/

CORPORATION




Need a follower-amplifier? Choose the
appropriate all-silicon solid-state
Philbrick Operational amplifier; use
it in this circuit to provide isolation
and impedance transformation with
precise programmable gain.

APPLICATIONS

® Impedance transformation

® Measurement of voltage at high
impedance

@ Sample and hold

® Unloading of passive structures

® Precise unity-gain follower
(whenn = 0)

® Unloading of circuit capacitance
(with positive capacitive feed-
back)

>

Ri e=(1+n)e,

FOLLOWER WITH GAIN CIRCUIT

GENERAL

All of the following amplifiers are
available from stock. The first three
types utilize premium grade, her-
metically sealed semiconductors.
All are all-silicon, all solid state.

Philbrick Engineering
Representatives

Ala.: Huntsville 536-8393; Ariz.: Phoenix 265-3629;
Cal.: Los Angeles (213) 937-0780, Palo Alto (415)
326-9800, San Diego 222-1121; Colo.: Denver 733-
3701; Conn.: Stratford 378-0435; Fla.: Ft. Lauder-
dale 564-8000, Orlando 425-5505; Ill.: Chicago
676-1100; Ind.: Indianapolis 356-4249; La.: New
Orleans 242-5575; Md.: Baltimore 727-1999; Mass.:
Wakefield 245-5100; Mich.: Detroit 838-7324;
Minn.: Minneapolis 545-4481; Mo.: Kansas City
381-2122, St. Louis 966-3646; N.M.: Albuquerque
268-3941; N.Y.: Dewitt (315) 446-0220, Lancaster
(716) TF 5-6188, Valley Stream (516) 561-7791;
N.C.: Winston-Salem 725-5384; Ohio: Dayton 298-
9964, Westlake 871-8000; Pa.: Norristown 735-
3520, Pittsburgh 371-1231; Tex.: Dallas 526-8316,
Houston 781-1441; Utah: Salt Lake City 466-4924;
Va.: Alexandria 836-1800; Wash.: Seattle 723-3320;
EXPORT: N.Y.: New York (212) 246-2133.

CANADA: Quebec: Montreal 482-9750, Ontario: To-
ronto RU 9-4325.
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SP2A....price (1-4) $227.00

PHILBRICK
RESEARCHES

P25A
SOLID STATE
OPERATIONAL

AMPLIFIER

P25A, PP25A....price (1-4) $154.00

FHILBRICK
RESEARCHES

P85A
SOLID STATE

OPERATIONAL
AMPLIFIER

P85A, PP85A....price (1-4)

$95.00

PHILBRICK
RESEARCHES

P65ALI
SOLID STATE
OPERATIONAL

AMPLIFIER

P65AU, PP65AU....price (1-4) $35.00

ELECTRONIC ANALOG
COMPUTING EQUIPMENT
' for

MODELLING, MEASURING,
MANIPULATING
and MUCH ELSE

¢

PHILBRICK

CHARACTERISTICS*
SP2A (modulator type)

ERROR CURRENT.. <10~'2 amp.
NOISE CURRENT .... <10~"* amp.
INPUT IMPEDANCE (with guard

circuit) ...... > 1 million megohms

TRACKING ERROR ...... <0.01%
for unity-gain follower

OUTPUT SWING ..£10V @ 2mA
see Philbrick for versions having
greater voltage or current capa-
bility

P25A, PP25A (fe.t. type)

ERROR CURRENT

typically <10~ '° amp.
INPUT IMPEDANCE
of the order of 10'2 chms
COMMON MODE REJECTION
>1000 : 1

PACKAGING
compact plug-in and wire-in series
available

P85A, PPSGA

ERROR CURRENT
(when compensated)
well below 100 nanoamperes
INPUT IMPEDANCE
> 100 megohms
COMMON MODE REJECTION
> 10,000 : 1
PACKAGING
compact plug-in and wire-in series
available

PG65AU, PPG65SAU
(economy types)

ERROR CURRENT
(when compensated)
well below 100 nanoamperes

INPUT IMPEDANCE
> 20 megohms
COMMON MODE REJECTION
>1000:1

*measured at 25°C

For complete information, consult
your local Philbrick Representative
or Philbrick Researches, Inc.,
25-Y Allied Drive at Route 128,
Dedham, Mass. 02026
Telephone: (617) 329-1600
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.your single source for so many radiochemicals
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* Radiochemicals

inc.
Isotope Applications

ntation »

. overnight delivery

« Nuclear Instrumentation

of Laboratory For Electronics,
WALTHAM, MASSACHUSETTS 02154

low prices throughout...
dependable technical team always available.
ys ¢ Sources

TRACERLARB
A Division
» Bioassa
Radioactive Waste Disposal s Radiation Monitoring Instrume

For catalog and custom-synthesized compounds,
call Dr. John Leak COLLECT: TW 4-6600, area code 617.

il

Same-day personal service..

by fastest carrier =
¢ Health Physics

each one guaranteed for purity

Film Badge Service
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Now you can

centrifuge safely up to 40,000 g’s

See the advantages you get
with new, super strong
Corex® high-speed glass
centrifuge tubes:

«..the strength that pro-
tects samples at 40,000 g’s
or 20,000 RPM

...the fransparency
of glass

...the resist-
ance of glass
to practically
all solvents

in glass

. « . the sterilizability of glass

Order Corex® tubes from
your CORNING® labware
dealer today. Put all the
benefits of glass to work
for you in high-speed cen-
trifugation,

Prices:

No. 8441, 15 ml, 60
cents each, $25.92 per case
of 48. These must be used
with 8441 rubber-sleeve
adapter, $1.60 each,
$17.28 per case of 12.

No. 8445, 30 ml, 90
cents each, $29.16 per case
of 36. These must be used
with 8445 rubber-sleeve
adapter, $1.70 each,
$18.36 per case of 12.

Greater discount sav-
ings are available to you
on larger quantities,

Our 1965 warranty
covers CorReX high-speed
tubes. Any you buy which
are unserviceable as of
December 31, 1965, will be
replaced without charge,

New, and available now,
for speeds up to 15,000 g’s
No. 1265 bottle, 150 ml,
with autoclavable cap. For
speeds up to 5,000 g's or
5,000 RPM, there are five
low-speed Corex tubes,

Write for complete in-
formation on high- and
low-speed Corex tubes
and for new sizes and
types soon to be released.
Laboratory Glassware
Dept., Corning Glass
Works, 9207 Crystal
Street, Corning, N. Y.

CORNIN

THE MAKERS OF PYREX® LABWARE

1915-1965 PYREX® Ware—beginning
another 50 years of leadership for science

Sorvall IEC Lourdes
15-ml No. 8441 tube SS-1 862 9 RA
with 8441 adapter fits SS-34 856 16 RA
50-ml cavities in these rotors H B-4

J SP/X

30-ml No. 8445 tube SS41 862 9 RA
with 8445 adapter fits HB-4 856 16 RA
50-ml cavities in these rotors SS-34

SP/X
150-ml No. 1265 bottle with adapter GSA — -

fits 250-ml cavity in this rotor

136
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it might make sense to attempt to con-
trol birth rate by reducing death rate.
But it is the number of people re-
quiring food which already overtaxes
the world’s food supply. General in-
crease in longevity is clearly no solu-
tion to the problem of overpopulation.
FELIX CHAYES
Geophysical Laboratory,
2801 Upton Street, NW,
Washington, D.C. 20008

Shutterbugs

I would like to call attention to the
growing annoyance at scientific meet-
ings caused by shutterbugs in the audi-
ence who want to take everything in
the way of illustrations home with
them. It seems to me that a much
more extensive and informal exchange
of information would obtain if such
picture-taking were prohibited. The
time between the deadline for submis-
sion of abstract and presentation of
material at a meeting often permits
accumulation of many additional data.
It is quite likely that more of the
preliminary data would be presented if
such photographic recording were pre-
vented. Material appearing in print,
such as in the abstracts of meetings,
is available to the public and can
be freely used and quoted. But it may
or may not be the desire of the author
to have additional data which are pre-
sented orally used in such a manner.

In my opinion, it would serve a very
useful purpose to curtail the use of
cameras in scientific sessions unless it
is officially permitted and announced
by the program chairman.

PauL M. NEWBERNE
Department of Nutrition and Food
Science, Massachusetts Institute of
Technology, Cambridge

Completion of the Yellow Triplet
of the Monopoly Map
the Federation of

for Experimental
offered biologists

The meetings of
American Societies
Biology have long
the opportunity to explore the rela-
tionship between the Atlantic City
and Monopoly maps (/). The facility
with which seven of the eight codons
in the Monopoly map were fully
elucidated has caused increasing per-
plexity concerning an apparent dele-
tion in the Yellow Triplet. We wish
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to announce the removal of this de-
letion by the mapping of Marvin
Gardens, and hence the completion of
the Monopoly map.

In our study of the problem, we
noted as significant that of the 21
determined transformations between
the Monopoly and Atlantic City maps,
Ventnor Avenue alone was in fact not
wholly within Atlantic City, but was
located in part on the adjacent Vent-
nor City map. Since Ventnor Avenue,
which is adjacent to Marvin Gardens
on the Monopoly map, was seen to
originate as a branch from the Atlantic
Avenue strand, it was hypothesized
that Marvin Gardens was located at
the free end of the Ventnor Avenue
strand in Margate.

This has now been confirmed. Mar-
vin Gardens has been determined to
be a housing development near the
interface of Ventnor City and Margate,
bound to the Ventnor Avenue strand.
Several independent determinations
were made, and the obvious controls
were performed, such as going to ran-
dom locations in the area and ask-
ing, “Is this Marvin Gardens?” Con-
trol results were all negative. These
were felt to be important since the
absence of any in situ labeling at Mar-
vin Gardens prevents presentation of
any morphological evidence to verify
identification, and this is undoubtedly
the reason that this problem has re-
mained unsolved for so long (2).

Owing to its unique nature and lo-
cation, we make the radical proposal
that Marvin Gardens, rather than the
long-accepted GO site, represents the
singular closure point in the Monop-
oly map. The significance of the cir-
cularity of the map and of the com-
bined doublet-triplet codon patterns is
obvious in the light of recent advances
in molecular biology.

ALBEY M. REINER
Biological Laboratories,
Harvard University,
Cambridge, Massachusetts
EpMUND BECKER
Scientific Engineering Institute,
Waltham, Massachusetts

References and Notes

1. Parker and Parker, 1935. For a recent review,
see Sports Illus. 19, 52 (2 Dec. 1935).

2. Because of the incomplete understanding of
the nature of the GO TO JAIL moiety known
to be closely associated with Marvin Gardens,
caution is urged in attempts to verify this
report.

3. We are grateful for information kindly sup-
plied by E. P. Parker, and acknowledge a
helpful discussion with the attendant of the
Baltic Avenue Mobilgas Station. This research
was supported from funds obtained by periodi-
cally passing GO.
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Results from
Tandem Research
Program

Extending the capabilities of research equipment

The Tandem Research Group has made notable
progress in the past year. Significant experimental
results from the program are:

1. 250 mA high-brightness positive ion beam from
an expanded-plasma source operating at 38 kv,

2. 270 pA analyzed beam of H,* ions out of the
Research Tandem with 320 xA H- injection and
water-vapor stripping.

3. 2.0 pA analyzed dc beam of He~ ions. The pre-
vious maximum current routinely available has
been 0.1 xA with the EN source.

Doubly Charged
Helium lons

Components are now available for converting 3, 4
and $ MeV machines to produce He+*+* ions at higher
energies. Specifications: 30 xA at 5.0 MeV; 10 xA

at 7.0 MeV; 5 wA at 10.3 MeV. More than double

this current performance has been demonstrated
but with some loss in stability and reliability.
Multiple-charge states (2, 3 and 4) of neon, oxygen

and nitrogen have also been produced with the new
kit installed in a 3 MeV Van de Graaff. Beam ener-
gies from 5.04 MeV to 9.8 MeV and beam currents
from 0.1 to 10 uA were observed. For details on the
new HE*+ kit and experimental results, write for
Technical Note #13.

Optical
Spectroscopy of
Excited Atomic
States

When an energetic beam of ions is passed through
a thin foil, the charge state of the ion may change,
either up or down. The emitted particles may be
left in states of electronic excitation from which
visible light is subsequently emitted during de-
excitation. The emitted light spectrum is charac-
teristic of the excited ion. When particle beams of
approximately 0.4 pA or more are used, the light
is sufficiently intense for spectroscopic analysis.

The refinement and application of this technique
promises to be of major importance in the theory of
atomic structure, in measuring hot plasma tempera-
tures, and in acting for the means of energy loss in
fast fission fragments in an absorber. Perhaps most
importantly, it will help determine the relative
abundance of the elements in the sun and other
stars, which is the basis for theory of stellar evolu-
tion, the origin of the chemical elements, the age

A nitrogen beam, 0.8 F-A at 2 MeV, passes from right to
left through a carbon foil approximately 9,g/cm? thick.

of astronomical objects and the nature of the

stellar energy. For further details, ask for Tech-
nical Note #10.

Intense lon
Beams at 500 kv

The ICT-500 keV positive ion accelerator now being
built by High Voltage Engineering operates at ener-
gies from 100 to 500 keV dc and pulsed. In per-
formance tests, the machine has produced analyzed
ion beam currents from 4 mA at 100 keV to 10 mA
from 300 to 500 keV. 10 mA dc positive ion beam
currents of H!, H2, and D! have been produced at a
target located 6 feet from the end of the accelera-
tion tube. Beam diameter is 15 millimeters maxi-
mum for all particles over the entire energy range.
Previous experience with a similar machine of 300
keV maximum energy showed 15 mA of d,* and
a 3 centimeter beam diameter. The ICT-500 posi-
tive ion accelerator is designed for dc and pulsed
operation in the nanosecond and microsecond
range with a minimum pulse length of 2 nsec. at
a repetition rate of 2.5 Mc/s. Pulse content is 1 mA
protons and 0.7 mA deutrons.

The particle source utilized with the ICT-500 posi-
tive ion accelerator is an expanded plasma type
which has produced 70 mA total beam at 500 kv.

The high-brightness, intense ion beam produced by
the ICT-500 accelerator is eminently suited for
laboratory production of 14 MeV neutrons for cross-
section measurements, dosimetry studies, weapons-
effect simulation and special low-density target
experiments.

For detailed information, write to Technical Sales, High Voltage Engineering
Corp., Burlington, Mass. or HVE (Europa) N. V. Amersfoort, The Netherlands.
Subsidiaries: Electronized Chemicals Corporation, lon Physics Corporation.
ARCO Division, Walnut Creek, California.
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Adoption of the Metric System

The time has come to face squarely the question of whether the U.S.
will switch from the yardstick to the meter stick and from the pound
and quart to the kilogram and liter. In 1866 Congress made the metric
system legal in the U.S. It is generally used in scientific work and has
become standard practice in some branches of industry; its advantages
over the inch/pound system are widely recognized. Pressure for general
adoption is increased by the fact that India, China, Japan, the U.S.S.R.,
and other countries have converted or are in the process of converting,
and now the United Kingdom has decided to make the same move.

The British action follows on a series of studies of the costs and
advantages of conversion, of which one of the major ones was a joint
report by the British Association for the Advancement of Science and
the Association of British Chambers of Commerce. More recently,
recommendations of the British Standards Institution (following con-
sultations with industry), the Federation of British Industries, and the
Minister of Technology led the British Government, on 25 May, to
announce plans for conversion to the metric system over the next 10
years. Most press and ihdustry reactions have been favorable. Some have
been enthusiastic and some reluctant, but the prevailing attitude seems to
be that a changeover is both desirable and inevitable, and that the
sooner the job gets started the lower will be the cost and the better it
will be for all concerned.

The advantages and disadvantages of a change to metric units are
essentially the same in the U.S. as in the U.K. That it is easier to learn
and use metric units is generally accepted. Foreign trade would be
facilitated. Some branches of industry have already gone over to metric
standards. World-wide agreement is obviously desirable.

On the other hand, those who prefer to continue with inch/pound
units can muster some strong arguments for their position. The cost of
conversion would be substantial. Machines, replacement parts, and ma-
chine tools cannot suddenly be scrapped and replaced with new ones
built to a different set of measures. Conversion costs would fall more
heavily on some branches of industry than on others. Complete con-
version is probably unattainable; land titles in feet or acres might remain
unchanged for generations, and some generally used international units
are based on the inch. Although foreign trade would probably be helped,
foreign purchases are more dependent upon quality and cost than upon
the units in which goods are measured. ‘

A precipitate change would lead to much confusion and probably to
unnecessary cost. A decision not to change would leave us, in the words
of the London Times, as “odd man out among the [world’s] major pro-
ducers.” The immediate step to take is a detailed analysis and evalu-
ation by the Department of Commerce of the costs of conversion, the
methods that might be used by government in a free-market economy,
the incentives that might be necessary to aid some branches of industry,
the alternative routes that could be followed in accomplishing the change,
and the consequences of not changing. Hearings will soon be held on
bills, authorizing such a study, that have been introduced by Senator
Claiborne Pell and Congressman George Miller. These bills have been
endorsed by the U.S. Chamber of Commerce and the Department of
Commerce. They should be passed so that the Department of Commerce
can get started.—DAEL WOLFLE
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ARMAC® provides rapid, accurate
measurement of radioactivity

The Armac Scintillation Detector is ideally suited for in
vivo research using gamma-emitting tracers. Its 4-pi
counting geometry and high counting efficiency require
the administration of only small doses of radioactivity,
yet assure significant measurements in short counting
periods.

B In biological research Armac can be used to count
radioactivity in small laboratory animals in the study of
retention and excretion of various gamma-emitting iso-
topes. Because only small doses of radioactivity are
required, sacrificing is unnecessary and the animal acts
as its own control for repeated experimentation.

8 In clinical research Armac is useful in nutritional

studies and other applications where changes in the
amount of circulating radioactivity in the blood can be
directly related to other body functions. These changes
can be measured accurately and rapidly using the blood-
rich portion of the patient’s forearm positioned in the
Armac’s counting chamber.

B In special studies Armac can be used to quickly and
accurately determine the presence of low levels of
radioactivity in bulk samples of meat, milk, water, blood,
wastes, soil, or tissue with little or no sample prepara-
tion. The photograph at right, above, shows an Armac
Detector counting radioactivity in a live fish in flowing
stream water. (Courtesy Oak Ridge National Laboratory.)
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Packard Spectrometers, control units and ratemeters. There are more than ten Armac Detector Systems
available to meet your specific counting requirements. Choose visual or recorded data output; digital
or analog data presentation. Any system can be readily modified or expanded to meet changing research
requirements. Special systems incorporating automatic sample changers are also available.

For detailed information contact your Packard Sales Engineer, or write for Bulletin 1024.

PACKARD INSTRUMENT COMPANY, INC.
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approach involving pfaffians and haf-
nians, was suggested by N. R. Ran-
ganathan and R. Vasudevan (Matsci-
ence, Madras). M. Gourdin (Orsay,
France) gave a compact formula for
covariant calculation of the matrix ele-
ment of electron scattering from a tar-
get of arbitrary spin. K. Venkatesan
(Matscience, Madras) explained how
the notion of a group representation
breaks down for certain values of the
group parameter in the case of com-
plex angular momentum.

There were several discussions on the
many-body problem and on mathema-
tical topics. C. de Dominicis (Saclay,
France) dealt with the quasi-particle
formulation of quantum statistics,
which is based on partial summations
in diagrammatic expansions, and dis-
cussed the relation with the Landau
theory of Fermi liquids. P. T. Lands-
berg (University College of Cardiff,
Wales) reported on a method for ob-
taining sum rules for any system, given
the Hamiltonian of the system and
the main variables desired to appear
in the sum rules. Alf Sjolander (Géte-
borg, Sweden) gave an account of the
concept of lattice waves, or phonons,
and described in detail the inelastic
neutron-scattering technique and the-
ory, which are the only methods pres-
ently used in experimental determina-
tion of phonon-dispersion curves and
polarization directions.

Marshall H. Stone (University of
Chicago) emphasized the need for in-
quiry into the techniques of model con-
struction in the various mathematical
sciences and the role of the mathe-
matician in this respect. Harish Chan-
dra (Institute for Advanced Study,
Princeton, New Jersey) told how to
solve the difficult problem of construct-
ing the characters for noncompact,
semi-simple Lie groups. S. K. Srini-
vasan (Indian Institute of Technology,
Madras) briefly outlined some recent
developments in stochastic point proc-
esses. In his concluding remarks, Al-
ladi Ramakrishnan evaluated the vari-
ous topics discussed at the symposium.

The symposium proceedings will be
published later this year by Plenum
Press, New York, as volume 4 of
Matscience Symposia on Theoretical
Physics. This is part of a continuing
series of the proceedings of both the
Matscience Summer School lectures
and the Matscience Winter Anniversary
Symposia.

ALLADI RAMAKRISHNAN
Institute of Mathematical Sciences,
Madras, India
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Forthcoming Events

July

18-24. Dental, 2nd intern. congr., Rio
de Janeiro, Brazil. (P. F. Reis Filho, Asso-
ciacao Brasileira de Odontologia, Rua da
Baia 570, 5.0 Andar, C. Postal 2357,
Minas Gerais, Brazil)

18-24. International Ophthalmic-Optical
Congr., Dublin, Ireland. [E. Pemberton,
Assoc. of Ophthalmic Opticians (Ireland),
11 Harrington St., Dublin]

19-21. Surgery of the Hand, 1st intern.
congr., Rio de Janeiro, Brazil. (Sociedade
Brazileira de Mio, Rio de Janeiro)

19-21. Swine in Biomedical Research,
intern. symp., Richland, Wash. (L. K.
Bustad, Biology Dept., Battelle-Northwest,
P.O. Box 999, Richland 99352)

19-22, Association of Food and Drug
Officials of the U.S., 69th annual, New
York, N.Y. (The Association, P.O. Box
9095, Austin, Tex.)

19-22. Space, 5th European symp.,
Munich, Germany. (Executive Secretary,
British Interplanetary Soc., 12, Bess-
borough Gardens, London, S.W.1, Eng-
land)

19-23, Study of Nuclear Structure with
Neutrons, intern. conf., Antwerp, Belgium.
(M. Neve de Mevergnies, Neutron Physics
Dept., CEN-CSK, Mol, Belgium)

19-23. Society for Analytical Chemistry,
conf., Nottingham, England. (C. A. John-
son, 14 Belgrave Sq., London, S W.1, Eng-
land)

20-23. American Malacological Union,
Wagner College, New York, N.Y. (J. J.
Parodiz, Carnegie Museum, Pittsburgh,
Pa.)

21-31. Mental Health, 5th Caribbean
conf., Fort-de-France, Martinique, French
West Indies. (Caribbean Federation for
Mental Health, Mme. Charles Saint-Cyr,
Ravine Vilaine, Fort-de-France)

22-24. International Assoc. for Dental
Research, 43rd general meeting, Toronto,
Ont., Canada. (G. H. Rovelstad, U.S.
Navy Dental School, Natl. Naval Medical
Center, Bethesda, Md.)

22-26. Rorschach and Projective Meth-
ods, 6th intern. congr., Paris, France. (A.
Morali-Daninos, 7 avenue Trudaine,
Paris 9¢)

22-27. Thermodynamics of Nuclear
Materials and Atomic Transport in Solids,
Vienna, Austria. (C. E. Holley, Jr., Div.
of Research and Laboratories, Intern.
Atomic Energy Agency, Kérntnerring 11,
Vienna 1)

24—4 Sept. Organism-Sediment Interre-
lationship, NSF seminar, Bermuda Biolog-
ical Station. (K. E. Chave, Marine Science
Center, Lehigh Univ., Bethlehem, Pa.
18015)

25-28. American Assoc. of Dental
Schools, Toronto, Canada. (C. V. Rault,
Georgetown Univ., Washington, D.C.)

25-29. Pacific Dermatologic Assoc.,
Portland, Ore. (G. MacDonald, 4294
Orange St., Riverside, Calif.)

25-30. Neurochemical, intern. conf.,
Oxford, England. (J. N. Cummings, Dept.
of Chemical Pathology, Natl. Hospital,
Queen Sq., London, W.C.1, England)

25-30. International Psycho-Analytical
Assoc., 24th congr., Amsterdam, Nether-
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{ lands. (R. P. McKnight, Austin Riggs
' Center, Stockbridge, Mass.)

26-29. American Inst. of Aeronautics
and Astronautics, 2nd annual, San Fran-
cisco, Calif. (D. L. Raymond, 1290 Sixth
Ave., New York 10019)

26-30. Interpretation and Therapy of
Cardiac Arrhythmias, conf., Hahnemann
Medical College and Hospital, Philadel-
phia 2, Pa. (L. S. Dreifus, Dept. of Med-
icine, Hahnemann Medical College and
Hospital, 230 North Broad St., Philadel-
phia)

27-29. Positron Annihilation, conf.,
Wayne State Univ., Detroit, Mich. (A. T.
Stewart, Physics Dept., Univ. of North
Carolina, Chapel Hill)

27-29. Research Program Effectiveness,
Washington, D.C. (Secretary, Research
Conf. Committee, Room 808, Old Post
Office Bldg., 12th St. and Pennsylvania
Ave., NW, Washington, D.C. 20368)

28-30. Library Science, symp., Syracuse
Univ., Syracuse, N.Y. (D. Bergen, School
of Library Science, Syracuse Univ., Syra-
cuse 13210)

28-30. Reactor Operating Experience,
Jackson Lake Lodge, Wyo. (F. Schroeder,
Phillips Petroleum, Idaho Falls, Idaho)

28-30. Reliability and Maintainability,
4th annual conf., Los Angeles. Calif. (J.
de S. Coutinho, 32 Dartmouth St., Garden
City, N.Y.)

28-31. Spanish Biochemists, 3rd meet-
ing, Oviedo, Spain. (J. R. Villanueva, Cen-
tro de Investigaciones BiolGgicas, Velaz-
quez 138, Madrid 6, Spain)

29-2. Microcalorimetry, intern. symp.,
Marseille, France. [E. Calvert, Institut de
Microcalorimétrie et de Thermogénése, 26,
rue du 1414 RIA (3¢), Marseille]

29-5. Protozoology, 2nd intern. conf.,
London, England. (R. S. Bray, London
School of Hygiene and Tropical Medicine,
Keppel St., London, W.C.1)

30-31. Animal Reproduction, 7th bien-
nial symp., Michigan State Univ., East
Lansing. (W. Hansel, Dept. of Animal
Husbandry, Cornell Univ., Ithaca, N.Y.)

31-7. Universala Medicina Esperanto-
Asocio, meeting, during the 50th intern.
esperanto congr., Tokyo, Japan. (H.
Shinoda, Kasumicho, Yamagata, Japan)

August

1-5. American Soc. of Animal Science,
Michigan State Univ., East Lansing. (J. E.
Oldfield, Dept. of Animal Science, Oregon
State Univ., Corvallis)

1-8. Chemistry, 9th Latin American
congr., San Juan, P.R. (Secretary, 9th
Latin American Chemical Congr., Box
2647, Rio Piedras, P.R.)

2—4. Society for Cryobiology, 2nd an-
nual, Madison, Wis. (G. Rapatz, Ameri-
can Foundation of Biological Research,
RFD 1, Madison 53716)

2-5. Comparative Endocrinologists, 3rd
European conf., Copenhagen, Denmark.
(C. Barker-Jgrgensen, Universitets Zoofysi-
ologiske Laboratorium Juliane Maries Vej
32, Copenhagen @)

2—6. High Pressure, intern. conf., Sadne
et Loire, France. (B. Vodar, Centre Na-
tional de la Recherche Scientifique, B.P.
30, Bellevue, Seine et Oise, France)

2—-6. Instrumentation Science, 2nd re-
search conf., Instrument Soc. of America,

NOW!
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Wheeled models of the famous C.R.C.
Labwashers give added utility to this
fully automated glassware washing
and drying equipment.
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stationary Labwashers, the mobile
models bring the cost saving advan-
tages of automatic glassware cleans-
ing to labs where permanent, under
counter installation is not feasible or
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easily moved from one laboratory,
or area, to another as need and work
load dictates.

These latest models are mounted on
four inch, ball bearing, swiveled
wheels with toe-touch locking clamps.
Mobile Labwasher hoses are equipped
with rugged quick-disconnect cou-
plings for instant hook-up to water
taps. Dual Purpose models include
connections to distilled water sources
for rinsing cycles.

® Labwasher accommodates 90% of
usual labware.

® Saves 50% of glassware breakage.
® Pays for itself in weeks.
® Authorized service men in your area.
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Cleveland, Ohio 44114
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Geneva, N.Y. (K. B. Schnelle, Jr., ISA,
539 William Penn Pl, Pittsburgh, Pa.)

3-7. Acta Endocrinologica, 5th congr.,
Hamburg, Germany. (A. Jores, 2 Medi-
zinische Klinik, Eppendorfer Kranken-
haus, Hamburg 20)

3-7. Poultry Science Assoc., Univ. of
Georgia, Athens. (C. B. Ryan, Texas A&M
Univ., College Station 77843)

4-6. Space and Ballistic Missile Tech-
nology, 10th symp., U.S. Naval Training
Center, San Diego, Calif. (C. T. Morrow,
Aerospace Corp., Box 95085, Los Angeles,
Calif. 90045)

4-7. Genetics, G. Mendel memorial
symp., Brno, Czechoslovakia. (M. Sosna,
G. Mendel Memorial Symp., Na cvicisti 2,
Prague 6, Czechoslovakia)

5-12. EEG and Neurophysiology, 6th
intern. congr., Vienna, Austria. (K. Patei-
sky, Wiener Medizinische Akademie, Al-
serstr. 4, Vienna 9)

8-11. Heat Transfer, 8th natl. conf.,
Los Angeles, Calif. (K. O. Beatti, Jr.,
Dept. of Chemical Engineering, North
Carolina State College, Raleigh)

8-14. Anatomists, 8th intern. conf.,
Wiesbaden, Germany. (M. Watzka, Ana-
tomisches Institut der Universitat, Mainz,
West Germany)

8-27. Fracture Mechanics, workshop,
Denver Research Inst., Denver, Colo. (D.
L. Wells, University Technology Corp.,
P.O. Box 7, Dayton, Ohio 45449)

9-11. Mutation Process, symp., Prague,
Czechoslovakia. (M. Sosna, Na cvicisti 2,
Prague 6)

9—13. Meteor Orbits and Dust, intern.
symp. (invitation only), Cambridge, Mass.
(G. S. Hawkins, Smithsonian Astrophysical
Observatory, 60 Garden St., Cambridge
02138)

9-15. Nordic Entomology Congr., Oslo,
Norway. (Norwegian Natl. Travel Office,
290 Madison Ave., New York 10017)

9-20. Electromagnetic Measurements
and Standards, Natl. Bureau of Standards,
Boulder, Colo. (Bureau of Continuation
Education, University Memorial Center,
Univ. of Colorado, Boulder)

10-20. Theory of Groups, intern. conf.,
Intern. Mathematical Union, Canberra,
Australia. (L. G. Kovacs, Dept. of Mathe-
matics, Australian Natl. Univ. Inst. of Ad-
vanced Studies, Box 4. G.P.0O., Canberra)

11-13. Calorimetry, 20th conf., Ames, |
Iowa. (R. Hultgren, Univ. of California,

Berkeley)

11-15. European Malacological Union,

2nd congr., Copenhagen, Denmark. (G.

Hgpner Peterson, c¢/o Zoologisk Museum, !

5 Afdeling, Universitetsparken 15, Copen-
hagen)

12-21. Veterinary Education, 2nd in-
tern., Copenhagen, Denmark. (Inter. Agen-
cy Liaison Branch, Office of the Director
General, Food and Agriculture Organi-
zation, Via delle Terme di Caracalla,
Rome, Italy)

14-20. Australian Medical Assoc., 2nd
medical congr., Perth, Western Australia.
(0. R. Corr, 8 King's Park Rd.,, West
Perth, Western Australia)

14-20. Molecular Spectroscopy, 8th
European congr., Copenhagen, Denmark.
(The Congress, Universitetsparken 35,
Kgbenhaven @, Denmark)

14-6. Digital Computers for College

Teachers of Science, Mathematics, and

Engineering, Univ. of Southwestern Lou- |
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o knife edge construction

MODEL PL-800
Fast, accurate direct read out to =
0.01 grams. Capacity 800 grams. Also
available in 1000g. capacity (PL-1)
with direct read out to 0.1 gram and
2000 gram capacity (PL-2) with direct
read out to 1.0g. (0.1g. by estimation).

MODEL DH-2 (a)
2000 gram capacity with dial 10g. x

0.1g. and notched beam 100g. x 10g.
increments. Available with tare beam

instead of notched beam (DH-2(b)).

4500 gram capacity models (DH-4(a)
and DH-4(b)) also available.

H

For a demonstration of any of these balances,
write Torsion Balance and you will be called
for an appointment. For detailed information
of these and other Torsion balances, write for |

Bulletin T.

THE TORSION BALANCE COMPANY -

MAIN OFFICE AND FACTORY: CLIFTON, NEW JERSEY

e . . e

MODEL DWL-3V
200 gram capacity. Weight control dial
and fine weighing dial with vernier
makes possible direct readings from 100
grams to 0.01 grams. 500 gram capacity
model also available (DWL-5).

MODEL DWL-2

120 gram capacity. Dials permit direct
readings from 10 grams to 0.01 grams
(0.003 by estimation).

TB-202

SALES OFFICES: CHICAGO, ILL., RICHARDSON, TEXAS, SAN MATEO, CALIFORNIA
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rat liver
O- curve in
five minutes?

The YSI Model 53 Biological
Oxygen Monitor System draws
oxygen uptake or oxygen evo-
lution curves in a few minutes.
It records continuously, and
useable information is avail-
able in only seconds after in-
sertion of materials. It is sta-
ble, rugged, easy to use, easy
to clean. Only a few minutes
of technician training are
required. The system costs
$1225.00 complete, except for
a 100 MV recorder to draw the
curves. May we tell you more
about it?

| YELLOW SPRINGS INSTRUMENT CO.

B YELLOW SPRINGS, OHIO
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isiana, Lafayette. (J. R. Oliver, Box 133,
USL Station, Lafayette 70506)

14-19 Sept. International Assoc. for
Quaternary Research, 7th congr., Boulder
and Denver, Colo. Field conf., 14-29 Aug.
and 5-19 Sept.; general assembly, 30
Aug~5 Sept. (G. M. Richmond, Room
2462, Bldg. 25, Denver Federal Center,
Denver 80225)

15-20. American Inst. of Biological
Sciences, Urbana, Ill. (AIBS, 3900 Wis-
consin Ave.,, NW, Washington, D.C.
20016)

The following societies will meet in con-
junction with the AIBS. Unless otherwise
indicated, the local chairmen are at the
University of Illinois, Urbana.

American Bryological Soc. (G. N. Jones,
Dept. of Botany)

American Fern Soc. (G. N. Jones, Dept.
of Botany)

American Fisheries Soc. (G. Bennett,
Agquatic Biology Section)

American Genetic Assoc. (S. Price,
Room 210 S. Bldg., Plant Industry Station,
Beltsville, Md.)

American Microscopical Soc. (L. J.
Thomas, Dept. of Zoology)

American Soc. for Horticultural Sci-
ence. (C. J. Birkeland, Dept. of Horti-
culture)

American Soc. of Limnology and Ocean-
ography. (W. Larrimore, Illinois Natural
History Survey, Urbana)

American Soc. of Plant Physiologists.
(J. B. Hanson, Dept. of Agronomy)

American Soc. of Plant Taxonomists.
(W. Payne, Dept. of Botany)

American Soc. of Zoologists. (L. Ingle,
Dept. of Zoology)

Animal Bebhavior Soc. (G. P. Wald-
bauer, Dept. of Entomology)

Botanical Soc. of America. (D. J. Paolil-
lo, Dept. of Botany, 302 Natural History
Bidg.)

Ecological Soc. of America. (L. C. Bliss,
Dept. of Botany)

Mycological Soc. of America. (D. P.
Rogers, Dept. of Botany)

National Assoc. of Biology Teachers.
(H. Weaver, Dept. of Recreation and Mu-
nicipal Park Administration)

Nature Conservancy. (L. J. Stannard,
Illinois Natural History Survey, Urbana)

Phycological Soc. of America. (L. Hoff-
man, Dept. of Botany)

Society for Industrial Microbiology. (L.
D. Witter, Food Science Dept.)

Society for the Study of Development
and Growth. (D. L. Nanney, Dept. of Zo-
ology)

Society for the Study of Evolution. (L.
J. Stannard, Illinois Natural History Sur-
vey, Urbana)

Society of Nematologists. (D. P. Taylor,
106 Horticulture Field Laboratory)

Tomato Genetics Cooperative. (A.
Thompson, Dept. of Horticulture)

15-20. Energetics, American Soc. of
Mechanical Engineers, conf., Rochester,
N.Y. (ASME, 345 E. 47 St., New York)

15-21. Ophthalmology, 8th Pan Ameri-
can congr., Rio de Janeiro, Brazil. (W. D.
Estrada, Praca Cardea, Arcoverde 25,
Copacabana, Rio de Janeiro)

16-18. Guidance and Control, conf.,
Minneapolis, Minn. (D. L. Mellen, Mail
Station 677, Military Products Group,

'

INI-PET

)

"NON-STICK
SYRINGE-TYPE
DISPENSER

Chloroform, toluene,
xylol...a wide variety
of acids... MINI-PET
dispenses them all
quickly, simply, with
one-handed ease. And
MINI-PET'S Teflon
plunger and “O" ring
eliminate “freezing.”
Ideal for automatic
pipeting, group
inoculation, dispensing
from remote containers:
completely autoclavable,
easily disassembled.
Interchangeable syringe
barrel to federal
specification.

- 71-648-51-00 MINI-PET,
adjustable to

10cc max. capacity
(for aqueous solutions)
complete with tubing,
check valve, sinker...
each $21.50

71-648-51-01 MINI-PET,
as above, but for use
with organic solvents...
each $24.50

71-648-51-02 MINI-PET,
as above, for use with

wide variety of acids....
each $24.50

Available through your
laboratory supply dealers

© 111005141 Zpermie

20 N. MOORE STREET
DEPT. 524, NEW YORK, N.Y. 10013
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DENSITY-GRADIENT
FRACTIONATOR

Automatic Absorbance QUANTITATIVE

Recording And
Preparative
Fractionation Of
Density Gradient
Columns

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.

INSTRUMENTATION SPECIALTIES CO.

DEPT. D3
5624 SEWARD AVE., LINCOLN, NEBRASKA 68507

measure smooth muscle
contraction with the

PHIPPS & BIRD

LINEAR MOTION
TRANSDUCERS

FEATURES

1. Allows linear
recording of motion

2. ldeal for measuring
a minimum of motion
at low frequency

3. Low friction (50 mgem)

'S

. High sensitivity

. Reliable and accurate

o W

. The ST2 can be connected to any
suitable recorder.

§T2 Linear Motion Transducer with-
out micrometer—Isotonic or Isometric
Measurement Cat. No. 7053-460

Converter—An exciter-demolulator for

use with D.C. or Servo type record- #';
ers Cat. No. 7053-470 i" 1

PHIPPS & BIRD, me.

Manufacturers & Distributors of Scientific Equlpment
6th & Byrd Streets — Richmond, Virginia

HYLAND LABORATORIES

4501 Colorado Bivd., Los Angeles, Calif. 90039
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Yours

Hyland’s new
Tissue Culture Catalog

It's a must if your laboratory
specializes in:

Tissue Culture
Virology

Cancer Research
Cellular Research
Experimental Biology
Toxicology

Genetics

Space Biology
Immunology Research
Virus Vaccines

Now

is the time to get your complimentary copy
by sending this coupon to:

Hyland Laboratories

P. O. Box 39672, Los Angeles, Calif. 90039

Please send me your 1965 Tissue Culture Catalog:

It's a must if your work
requires:

Serums and Serous Fluids

Agamma Serums

Serum Ultrafiltrates

Balanced Salt Solutions

Synthetic Media, liquid

Synthetic Media, powdered

Embryo Extracts

Custom Formulations

Special Blood Fractions
and Antiserums

Name

Organization or Firm

Street

It T e L )

$o ot oo o o e o e - — - —



thin

Layer
Chromatography
DENSITOMETER

Writz for Bulletin TLC-2
PHOTOVOLT

PHOTOVOLT CORPORATION

\.7 1115 Broadway
New York, N.Y. 10010
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Aeronautical Div., Honeywell, Inc., Min-
neapolis 55440)

16-20. Avustralian-New Zealand Assoc.
for the Advancement of Science, Univ. of
Tasmania, Hobart, Tasmania, Australia.
(K. D. Nicolls, Div. of Soils, CSIRO,
Stowell Ave., Hobart)

16-20. Liquid Crystals, conf., Kent State
Univ., Kent, Ohio. (G. H. Brown, Dept.
of Chemistry, Kent State Univ., Kent)

16-20. American Soc. for Pharmacology
and Experimental Therapeutics, fall meet-
ing, Univ. of Pennsylvania, Philadelphia.
(E. B. Cook, 9650 Wisconsin Ave., Wash-
ington, D.C. 20014)

16-21. Electron Diffraction and the Na-‘

ture of Defects im Crystals, intern. conf.,
Melbourne, Australia. (R. I. Garrod, As-
tronautical Research Laboratories, Box
4331, G.P.O., Melbourne)

16-3. Kinematical and Chemical His-
tory of the Galaxy, NATO inst., Sussex,
England. (R. Wooley, Herstmonceaux
Castle, Sussex)

16-3. Radiation Trapped in the Earth’s
Magnetic Field, NATO institute, Bergen,
Norway. (B. M. McCormac, Geophysics
Div., IIT Research Inst., 10 W. 35 St.,
Chicago, Ill. 60515)

17-20. Anesthesiology, symp., Czecho-
slovak Medical Soc., Prague. (J. Hoder,
Unemocnice 2, Prague 2)

17-20. Atmospheric Pollution, 2nd
Clean Air Conf., Sydney, Australia. (J.
L. Sullivan, New South Wales Dept. of
Health, P.O. Box 31, George St. North
Post Office, Sydney)

17-27. Infrared Spectroscopy, 16th an-
nual inst.,, Fisk Univ., Nashville, Tenn.
(Director, Fisk Infrared Inst., Fisk Univ.,
Nashville 8)

18-20. American Astronautical Soc.,
natl. meeting, San Francisco, Calif. (J. N.
Nielsen, P.O. Box 642, Los Altos, Calif.)

18-25. Upper Atmosphere Chemistry
Circulation and Aerosols, symp., Intern.
Assoc. of Meteorology and Atmospheric
Physics, Visby, Sweden. (The Association,
Commission of Atmospheric Chemistry
and Radioactivity, c/o Natl. Center for
Atmospheric Research, Boulder, Colo.)

20-21. American Inst. of Ultrasonics in
Medicine, 1st Pan American meeting,
Lima, Peru. (C. Bustamante Ruiz, Dept. of
Physical Medicine and Rehabilitation, Hos-
pital Obrero, Lima)

21. American Assoc. of Electromyog-
raphy and Electrodiagnosis, annual, Phila-
delphia, Pa. (M. K. Newman, 16861 Wyo-
ming Ave., Detroit, Mich. 48221)

21. Spectroscopy, 5th, Intern. Union
of Pure and Applied Physics commission,
Copenhagen, Denmark. (W. Price, Dept.
of Physics, Kings College, Univ. of Lon-
don, London, W.C.2, England)

21-25. Insect Endocrinology, symp.,
Prague, Czechoslovakia. (F. Hrabal, For-
eign Relations Dept., Czechoslovak Acad.
of Sciences, Narodni tr. 3, Prague 1)

22-25. Soil Conservation Soc. of Amer-
ica, Philadelphia, Pa. (H. W. Pritchard,
7515 Ankeny Rd., Ankeny, Iowa)

22-27. Medical Electronics and Bio-
medical Engineering, Tokyo, Japan. (K.
Suhara, Japan Soc. of Medical Electronics
and Biological Engineering, Old Toden
Bidg., 1-1 Shiba-tamura-cho, Minato-ku,
Tokyo)

22-27. Microchemical Techniques, in-
tern. symp., Pennsylvania State Univ.,

Throw away
your pipets,
graduates,
& volumetric

flasks

Increase speed and precision of your
laboratory procedures with L/| Automatic
Dilutors* and REPIPETS* (Repetitive
PIPETS). They dispense, aspirate, dilute,
etc., directly from reagent bottle. No
more mouth pipetting, no pour outs, no
acids draining from pipets or graduates,
no contamination of reagents. All re-
agents—including toxic and corrosive
liquids—can be handled safely with these
all-PYREX instruments.

L/} Dilutors and Repipets measure with
the phenomenal reproducibility of 1
part of 1,000; absolute accuracy 1%. In-
struments are instantly set, checked, and
self-cleaning. No ch in techniq

<]
required.

All L/1 instruments carry a 50% lifetime
guarantee on breakage. Dilutors $89.50;
REPIPETS $45. Immediate delivery in 1,
10, 20 and 50 ml sizes for dilutions to
1:50,000. Please write for new catalog.

*Patents pending

LABINDUSTRIES

1740 University Avenue
Berkeley, California 94703
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University Park. (H. Francis, Jr., Penn-
salt Chemicals Corp., 900 First Ave.,
King of Prussia, Pa.)

22-27. American Acad. of Physical
Medicine and Rehabilitation, Philadelphia,
Pa. (M. K. Newman, 16861 Wyoming
Ave., Detroit, Mich. 48221)

22-28. Physiology of Giant Algal Cell,
conf., Australian Acad. of Science, Can-
berra, Australia. (The Academy, Gordon
St., Canberra)

22-28. Industrial Research, 16th an-
nual conf., Tuxedo, N.Y. (R. T. Living-
ston, School of Engineering and Applied
Science, Columbia Univ., New York, N.Y.)

22-28. Lunar Geology, intern. field
conf., Bend, Ore. (L. Staples, Dept. of
Geology, Univ. of Oregon, Eugene)

23-25. Cryogenic Engineering, conf.,
Houston, Tex. (K. D. Timmerhaus, Engi-
neering Research Center, Univ. of Colo-
rado, Boulder 80304)

23-25. American Soc. of Human Genet-
ics, Seattle, Wash. (J. B. Graham, Dept.
of Pathology, Univ. of North Carolina,
Chapel Hill)

23-25. Plant Phenolics Group of North
America, annual, Albany, Calif. (V. C.
Runeckles, Imperial Tobacco Co. of Can-
ada, P.O. Box 6500, Montreal, Quebec)

23-26. Clay Minerals Soc., 2nd annual,
Univ. of California, Berkeley. (J. A. Pask,
Dept. of Mineral Technology, Univ. of
California, Berkeley 94720)

23-26. Quantum Chemistry, Physical
Chemistry Div., Chemical Inst. of Canada,
Edmonton, Alta. (The Institute, 48 Rideau
St., Ottawa 2, Ont.)

23-27. Control Procedures in Drug Pro-
duction, seminar, Univ. of Wisconsin,
Madison. (W. Blockstein, Extension Ser-
vices in Pharmacy, Univ. of Wisconsin,
Madison)

23-27. Neurological Surgery, 3rd in-
tern. congr., Copenhagen, Denmark. (DIS
Congress Service, Sankt Peders Straide 19,
Copenhagen K)

23-27. American Ornithologists Union,
Ohio State Univ., Columbus. (R. Mewaldt,
San Jose State Teachers College, San Jose,
Calif.)

23-27. Space, 5th annual conf., Virginia
Polytechnic Inst., Blacksburg. (M. L. Col-
lier, Jr., Virginia Polytechnic Inst., Blacks-
burg)

23-29. European Soc. of Haematology,
10th congr., Strasbourg, France. (R. Waitz,
Faculté de Médecine, Inst. d’Hématologie,
1, Pl. de I’'Hopital, Strasbourg, Bas-Rhin,
France)

23-29. Logopaedics and Phoniatrics,
13th intern. congr., Vienna, Austria. (Mrs.
A. M. Jorg, Vienna Acad. of Medicine,
Alserstr. 4, Vienna 9)

23-30. Limnology, 16th intern. congr.,
Warsaw, Poland. (G. E. Hutchinson, Yale
Univ., New Haven, Conn.)

24-26. Association for Computing Ma-
chinery, 20th natl. conf., Cleveland, Ohio.
(G. J. Moshos, P.O. Box 4741, Cleveland)

24-26/28-29. History of Science, 11th
intern. congr., Warsaw and Krakow, Po-
land. (W. Voisé, Inst. of the History of
Science and Technology, Polish Acad. of
Sciences, Nowy Swiat 72, Room 19, War-
saw 1)

24-27. Western Electronic Conv. (WES-
CON), San Francisco, Calif. (E. L. Rogers,
Wescon, Suite 203, 780 Welch Rd., Palo
Alto, Califl)
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Melabs means: T
Pulse sl
Polarography |1 gty |
with Parts- | ]1 :
Per-Billion S 7L
Sensitivity 1T 1™

Test trace showing 30 parts per billion of cadmium
in .01M sodium sulfate solution.
The zinc is an impurity In the distilled water.

Melabs Model CPA-3 PULSE POLAROGRAPHIC ANALYZER extends trace
analysis to detection limits of 10 parts in a billion (demonstrated in top
figure above). The bottom two figures illustrate the improved resolution
over conventional polarography obtainable by pulse polarography.

MEASUREMENTS Choice of four operating modes, each making use of
accurate three-electrode, controlled-potential circuitry: 1) Conventional
polarography with improved ability to work in high-resistance solutions.
2) Single-sweep for reading times of less than 10 seconds. 3) Integral-
pulse for better performance with solid electrodes. 4) Differential pulse
for high sensitivity and resolution.

READOUT Output for strip-chart recorder, X-Y recorder, or oscilloscope.

TYPICAL USES Trace metal analysis. Pesticide residue analysis. Toxi-
cology studies. Pharmaceutical analysis. Air and water pollution studies.
Kinetic studies of electrode reactions.

== F -
SSEES=S=S

i
i i =={ =
Sample #5 run by conventional polarography
and by pulse polarography /

Descriptive literature, bibliography, and a list of trace metals analyzed

available on request.

INSTRUMENTS OF QUALITY

3300 Hillview Avenue, Stanford Industrial Park
® Palo Alto, California 94304

Phone: (415) 326-9500/TWX: 415-492-9488/Cable: MELABS PALOALTO
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Have you seen
OTIl's new
100 megawatt laser
and ultra fast detector?

If you’re in the market for a high power
laser or a fast detector, be sure you see our
new instruments soon. After you check all
their features, you may want both of them.

1. MODEL 130 HIGH PEAK POWER
Q-SWITCHED LASER

100 megawatts at 6943 Angstroms or 1.06
microns. Synchronization control holds jitter
to < 25 nanoseconds. Interferometer and
cavity on granite base. No coatings to deteri-
orate. Forced-air cooling. Bleachable liquid
or Kerr Cell Q-switching. Price $7,695 (with
bleachable liquid cell) or $10,995 (with Kerr
Cell).

2. MODEL 620 ULTRA FAST DETECTOR

Rise time < 0.5 nanosecond. Vacuum photo-
diode in coaxial waveguide mount. Complete
with power supply and 10 nanosecond delay
line. Price $1,850.

Still not convinced ? Send for our new spec
sheets. That ought to do it.

OPTICS TECHNOLOGY INC

901 California Avenue, Palo Alto, Calif.
327-6600 (Area Code 415)

In Europe, contact

Optics Technology Instruments
Ghent, Belgium

|

USUAL SCIENCE BARGAINS =

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

MOIRE PATTERNS KIT
BAS!S FOR ‘OP ART’ SWEEPING THE NATION
Get the jump on competition. Here’s a break-through in a
new technology. Completely simplified. 1,000’s of uses for
researchers, product designers, developers. Fantastic visual effects. Basis
for “OP ART”. Already used commercially in packaging, textile, graphic
arts industries. Problem solving ranges from simple arithmetic to calculus
of vectors. Inexpensively measures one part in billion. Measure diffraction
pattern movement produced by lasers; diffusion of molecules in solution
or heat waves. Study liquid flow, stress lines, distortion of metals. Obtain
elastic moduli. Basically a Moiré pattern is the graphic solution of an
equation. Patterns appear when two or more repetitive figures of about
the same spacing overlap at a small angle. Using elements which include
equi-spaced linear, logarithmetic and circular rulings, Dr. Gerald Oster,
Brooklyn Poly. Inst., has developed a complete new basic scientific tool.
Inexpensive kit contains 8 basic patterns on both clear acetate in lantern
slide size measuring 3'4” x 4”7 (.020” thick) and white Kromekote 334” x
41427 (012”7 thick); two pieces 3%4” x 4”7 150-dot screen on film; 20-mesh
woven fiberglass screen 8” x 1012”; copy of Dr. Oster’s book, “The Science
of Moiré Patterns”’—an authoritative introduction to the fascinating world
of Moiré. STOCK NO. 70,719-W ... .. ... ......c..icouvn... $8.50 Ppd.
STOCK NO. 60,464-W Same as above without bhook............. $6.50 Ppd.
MOIRE PATTERN ACCESSORY KIT. For additional experiments. Con-
tains metallic balloon, calcite, two kinds of diffraction gratings, one-way

mirror foil, polmlzmg mdtena!s Ronchi rulings, assortment of lenses,
STOCK NO. 60, 487» ......................................... $8. 00 Ppd.

MAGNETICALLY-MOUNTED MICROSCOPE MIRROR
Superior to any substage mirror available, for ease, accuracy, unlimited
angular movement. Extremely useful for lab experiments, optical bench
work, or ‘‘breadhoard layouts.” I7irst surface, plano mirvor housed in
1-9/167 diam, steel hemisphere——cone of illumination larger than huilt-in
illuminat. Aluminum coating with silicon monoxide avercoat, satisfaciory
tor ultvavielet and visible light, P’ermanent magnetic pillars mounted in
aluminum base, 3-point contact with magnet rotates 0-degrees—90-
degrees 1o plane of base. Magnetie flat-bhottom e holds to any ferrous
surface. Angle plaie attac eper-mount incl., permits permanent mounting,
Stock No. 40,753-W $12.50 postpaid

(«-\ "2 NEW INSTANT SHADING KIT

Variable Transmission Material

:.:, Activates when Exposed to Bright Light
You’'ve heard of instant sun glasses. Now, see for yoursclf, how
e re

"'" colorless compeunds bhecome instantl, olored by
to light. Can be continuously cyeled, also veverses.
termine forward and reverse response curves, demonstrate pho-
tometry (using spectrophotometer), ete., in lab. Commercial ap-

nhcnlmns include automatically shading store \umlmw. auto windshields. house
windows. Iit contains 3 ampules and 2 flat circular cells containing colorless photo-
tropic solutions which turn red, green or violet when cxposed to photoflash unit: 3”7
x 134” sheet of revervsible phototropic paper: sample of tenebrescent Hackmanite
17 x ; flash unit, batte capacitor, bulbs; instructions; booklet: “‘I’hoto-
l’hutunu])hv and Tenely .
Stock No. 70,727-W _____________ $29.50 Ppd.

GRADUATED MECHANICAL STAGE
Easily Attaches to Microscope

Eliminates awkward bandling when slide must be moved. Has
S0 mm. front to back and 50 mm. left to right excursions, Fixed
verniers read to 0.1 mm. Dual control knobbs horizontally posi-
tioned, vonvemcmly located on right. Slide holder with adjustable
arm and s[)rul" clip accepts large and small glass slides, max,
opening 314” Tetal unit finisbed in black and chrome. Micro-
scope stage casily drilled to attach with two locating pins and
thumb serew; twrn thumh serev for simple removai.

Stock Ne. 30,058-W In wooden case_.

Remove, Reploce Retaining Rings Qunckly with
NEW, LOW-COST SPANNER WRENCH

Disassemble Lenses, Cameras, etc.

Completely versatile top-quality tool. Ideal for repairing
instruments, optics, or just plain tinkering. Execellent
design. Aluminum hex-bodied tips slip into hex-hollowed
arms and lock sceure—will not rotate. Fully adjustable
for %" to 7” diam. retaining rings, even greater with
longer bars. Adjustable legs permit extending tips from
11/2"_ to 3”7 below spanner wrench body. Inel.: 2 high-
tensile steel hex bars 3%” lg. 7% lg. (%” across flats), 3 pairs general purpose
tips—two 023" thick flat tips, two .062” thick flat tips, and two .062” diam. pin

type tips. Or make your own special purpose tips from simple 7/32” Allen wrenches.
Stock No. 70,751-W $12.50 Ppd.

B»ARGAINl LONG & SHORT WAVE ULTRA-VIOLET LIGHT SOURCE.
Small! Lightweight! Pertable! Most Powerful at the Price!

Newly developed for prospecting, mineral collecting, fiuo-
rescence demonstrations, ete. Most powerful source of long

L and short wave ultra-violet light in one compact home-or-
& s field unit! One source UV radiation with peak intensity
e Y of 2537 angstroms. Other source produces long wave UV

with peak intensity of 3660 angstroms, Unit has rugged
all-metal housing. special circuitry for battery conserva-
tion, easy access for replacing tubes, extra large filters,
Operates on house current or batteries. Lightweight, only
1 1b. 5 oz. Compact 53" x 2” x 8%5’'. Fully guaranteed.
6 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

Order by stock No.—Check, M.Q. or Open Account—Money-back
Guarantee. Minimum Order on Open Account—$10.

e |
FREE! GIANT 148.PAGE CATALOG “'W” EDMUND §

caraee

Completely new, 1965 edition. 148 easy-to-read pages packed
with 100’s of industrial on-the-job helps . . . quality control 8, 0 :
aids. Many war surplus bargains. Imported instruments! Lenses, ° ‘:
Prisms, Magnifiers, Telescopes, Satellite Scopes, Microscopes, !
Binoculars, etc. For industry, research labs, hobbyists, experi-
menters. Write for free Catalog “W"’.

EDMUND SCIENTIFIC CO., Barrington, N. J.
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24-27. Pharmaceutical Sciences, 25th in-
tern. congr., Prague, Czechoslovakia.
(Pharmaceutical Section, Czechoslovak
Medical Soc., J. E. Purknye, U Elektry 8,
Prague)

24-28. Electron Microscope Soc., 23rd
annual, New York, N.Y. (L. Ross, Anat-
omy Dept., Cornell Univ. Medical College,
1300 York Ave., New York)

24-28. American Physiological Soc.,
Univ. of California, Los Angeles. (R. G.
Daggs, 9650 Wisconsin Ave., Washington,
D.C. 20014)

25-27. Gas Dynamics, 6th biennial
conf., Evanston, Ill. (A. B. Cambel, Gas
Dynamics Symp., Northwestern Univ.,
Evanston 60201)

25-27. Thymus, Ciba Foundation symp.,
Melbourne, Australia. (Ciba, 41, Port-
land Place, London, W.1, England)

25-27. X-Ray Analysis, 14th annual
conf., Denver, Colo. (Metallurgy Div.,
Denver Research Inst.,, Univ. of Denver
80210)

25-28. Systems Engineering for Con-
trol System Design, Tokyo, Japan. (H. M.
Paynter, Mechanical Engineering Dept.,
Massachusetts Inst. of Technology, Cam-
bridge 39)

25-28. Photochemistry, intern. conf.,
Tokyo, Japan. (I. Tanada, Laboratory of
Physical Chemistry, Tokyo Inst. of Tech-
nology, Ookayama, Meguro-ku, Tokyo)

25-28. International Phycological Soc.,
Halifax, N.S.,, Canada. (E. G. Young,
Natl. Research Council of Canada, Hali-
fax)

25-28. Seaweed, 5th intern. symp., Hali-
fax, N.S.,, Canada. (E. G. Young, Natl
Research Council of Canada, Halifax)

26-28. Helium Superfluidity, symp., St.
Andrews, Scotland. (J. F. Allen, St. An-
drews Univ., St. Andrews)

26-28. Neurovirulence, symp., Munich,
Germany. (Permanent Section of Micro-
biological Standardization, Intern. Assoc.
of Microbiological Societies, Inst. d’Hy-
giéne, Geneva, Switzerland)

26-28. National Council of Teachers of
Mathematics, Vancouver, B.C., Canada.
(J. D. Gates, 1201 16th St., NW, Wash-
ington, D.C. 20036)

29-2. American Assoc. of Clinical
Chemists, 17th natl., Chicago, Ill. (M. E.
Hanke, 8424 Rhodes Ave., Chicago
60619)

29-2. INluminating Engineering Soc.,
New York, N.Y. (A. D. Hinckley, 345
East 47 St., New York 10017)

29-3. AAAS, Laurentian Hormone
Conf., Mont Tremblant, Quebec, Canada.
(J. C. Foss, Laurentian Hormone Conf.,
222 Maple Ave., Shrewsbury, Mass.)

29-10. Forest Hydrology, intern. symp.,
Pennsylvania State Univ., University Park.
(W. E. Sopper, School of Forestry, Penn-
sylvania State Univ., University Park)

30-31. Past and Future of Science,
symp., Krakow, Poland. (B. Suchodolski,
Polish Acad. of Sciences, Palace of Cul-
ture and Sciences, Warsaw)

30-1. Antennas and Propagation, in-
tern. symp., Washington, D.C. (R. J.
Adams, Code 5330, U.S. Naval Research
Laboratory, Washington 20390)

30-1. Applied Mechanics, West Coast
conf., Univ. of California, Los Angeles.
(P. M. Naghdi, Div. of Applied Mechan-
ics, Univ. of California, Berkeley 94720)

30-1. Rare Earth Research, 5th conf,,
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For Your Fabrication Select the Best

TRUBORE

Ace Precision Bore Glass Tubing

* Standard inside diameter tolerances = 0.0004”
* Special tolerances available as low as = 0.00005”

Ace Trubore is precision bore tubing of the highest quality, uni-
formity, which can be held to critical tolerances == 0.0004” on stand-
ard tubing with special tolerances as low as == 0.00005”. The process
to precisely control the bore of glass tubing was pioneered by Ace
some 22 years ago. It is used in Ace Trubore Stirrers, McLeod
Gauges, and is available for your fabrication in many categories:

(a) Precision orifice for Flowmeters, Atomizers, Impingers

(b) Dilatometers, Manometers, Mcleod Gauges

(c) Glass Bearings, Tissue Grinders, Syringes

(d) Electronic Parts, Hermetic Seals, Trimmer Capacitors, Inductors
(e) Photometer Cells

Trubore is available in many standard sizes: round bore tubing is
available in 90 standard sizes ranging from 0.008” LD. to 2.007”
1.D.; square tubing from 6 mm LD. x 125 mm to 25.4 mm LD. x
300 mm. Special sizes are available. For full information, write
Dept- S. ® T.M. Ace Glass Incorporated

ACE GLASS

INCORPORATED

Louisville, Ky., Vlneland N. lJ Springfield, Mass.
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AGRICULTURAL SCIENCES
FOR
THE DEVELOPING NATIONS

Editor: A. H. Moseman
AAAS Symposium Volume No. 76
Published October 1964

232 pages, illustrations, references, index.
Price $6.75. AAAS members’ cash orders: $6.00.

Based on a symposium presented at the Cleveland AAAS Meeting, December,
1963.

Sponsors: AAAS Section on Agriculture, American Society for Microbiology, and
AAAS Committee on Desert and Arid Zones Research.

The symposium was devoted to the role of agricultural science and technology
in the acceleration of economic progress in newly developing nations. The 12
chapters of this volume comprise an informed summary of the problems and
opportunities of technical, economic, and educational assistance in agriculture.
The book should also be helpful in furnishing some background experience for
the use of agricultural planners in the newly emerging countries.

The viewpoint of the book is that although methods and materials from agri-
culturally advanced nations can seldom be transferred directly, the developing
nations can be aided through the isolation and employment of the principles and
procedures which have contributed to agricultural progress in the advanced
nations.

Contributors include officers of the Agency for International Development, the
U.S. Department of Agriculture, Purdue University, The Ford Foundation, Ohio
State University, Cornell University, the University of Chicago, and The Rocke-
feller Foundation.

CONTENTS

Characteristics of Agricultural Systems in Emerging Nations: “Institutional
factors limiting progress in the less developed countries” by Erven J. Long; “Ani-
mal agriculture in the emerging nations” by Ralph W. Phillips; and “Plant agri-
culture in the emerging nations” by J. B. Peterson and R. D. Frazier.

Research to Devise and Adapt Innovations: “Research to improve production
of corn in Asia” by Ernest W. Sprague; “Animal and veterinary science programs
in developing countries” by Frederick N. Andrews; and “Interactions and agri-
cultural research in emerging nations” by Charles E. Kellogg.

Education and Development of Human Resources: ‘“The role of educated
people in agricultural development” by Richard Bradfield; “The rural people of
developing countries: Their attitudes and levels of education” by Harold R.
Capener; and “The development of effective academic programs for foreign stu-
dents: Curricular, work experience and social aspects” by David B. Williams.

Establishing Indigenous Institutions to Serve Advancing Agriculture: “Develop-
ing agricultural institutions in underdeveloped countries” by F. F. Hill; “New
patterns of agricultural research and education in India” by Albert H. Moseman;
and “Economic growth from traditional agriculture” by Theodore W. Schultz.

British Agents: Bailey Bros. & Swinfen, Ltd., Warner House,
48 Upper Thames Street, London, E.C.4
American Association for the Advancement of Science
1515 Massachusetts Avenue, NW
Washington, D.C. 20005
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Towa State Univ., Ames. (S. Legvold,
Dept. of Physics, Iowa State Univ., Ames

50012)
30-1. Structural Dynamics and Aero-
elasticity, conf., Boston, Mass. (F. C.

Hung, Space Information Systems Div.,
North American Aviation, Inc., Downey,
Calif.)

30-2. Fluorine Chemistry, 3rd intern.
symp., Munich, Germany. (F. Weygand,
Inst. fiir Organische Chemie, Technische
Hochschule Miinchen, Arcisstr. 21, 8 Mu-
nich 2)

30-2. Mathematical Assoc. of America,
46th summer, Cornell Univ., Ithaca, N.Y.
(H. M. Gehman, State University of New
York at Buffalo, Buffalo 14214)

30-2. Regional Science Assoc., S5th
European congr.,, Krakow, Poland. (H.
Wood, Dept. of Regional Science, Univ.
of Pennsylvania, Philadelphia 19104)

30-2. American Sociological Assoc.,
Chicago, Ill. (G. M. Sykes, ASA, 1755

Massachusetts Ave., NW, Washington,
D.C)
30-3. Neuropathology, 5th intern.

congr., Zurich, Switzerland. (O. T. Bailey,
912 S. Wood St., Chicago, 11l. 60612)

30-3. Nuclear Materials Management,
intern. symp., Vienna, Austria. (J. H.
Kane, Div. of Special Projects, U.S. Atom-
ic Energy Commission, Washington, D.C.)

30-3. Society for Applied Spectroscopy,
4th natl.,, Denver, Colo. (M. W. Skoug-
stad, 215 Hewitt Bldg., Denver 80202)

30-4. lonization Phenomena in Gases,
7th intern. conf., Belgrade, Yugoslavia.
(Organizing Committee, Studentski trg.
16/C/1V, P.O.B. 699, Belgrade)

30—4. Macromolecular Chemistry, in-
tern. symp., Prague, Czechoslovakia. (O.
Wichterle, 1888 Petriny, Prague 6)

30—4. Organometallic Chemistry, 2nd
intern. symp., Madison, Wis. (R. West,
Dept. of Chemistry, Univ. of Wisconsin,
Madison)

30-10. Population, 2nd world conf., Bel-
grade, Yugoslavia. (United Nations Pop-
ulation Commission, United Nations, New
York)

30-10. International Inst. of Refrigera-
tion, symp., Prague and other cities,
Czechoslovakia. (Organizing Committee,
Prague 5-Smichov, Ostrovského 34, Czech-
oslovakia)

37-11. Information Theory, Statistical
Decision Functions and Random Proc-
esses, 4th conf., Prague, Czechoslovakia.
(F. Hrabal, Foreign Relations Dept.,
Czechoslovak Acad. of Sciences, Narodni
tr. 3, Prague 1)

September

1-3. American Geophysical Union, Sth
western natl. mtg., Dallas, Tex. (AGU,
1145 19th St., NW, Washington, D.C.)

1-3. Metallurgists, 4th annual conf.,
Ottawa, Ont. (Canadian Inst. of Mining
and Metallurgy, 906 Drummond Bldg.,
117 St. Catherine St., W., Montreal, Que.)

1-3. Biomedical Aspects of Shock and
Vibration Technology, symp., Denver,
Colo. (E. R. Wilson, 5745 S. Huron St.,
Littleton, Colo. 80120)

/—4. Aeronautics, 6th European congr.,
Munich, Germany. (Wissenschaftliche Ge-
sellschaft fiir Luft-und Raumfahrt, Mar-
tinstr. 40—42, 5 Cologne)
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DURRUM
DIAL-A-PUM

EACH CHANNEL A
SEPARATE PUMP

12 INDIVIDUAL CHANNELS . . . 12
INDEPENDENT ADJUSTMENTS. Like
getting 12 pumps for the price of
one. New Durrum 12 AP liquid pump
lets you change flow rates of 12
individual channels, even during op-
eration, without disturbing other
channels. Rugged, yet precisely
built to provide any flow rate from
less than 1 ml to more than 1200 ml
per hour per channel.

Typical of the Durrum
pump’s many uses:

e for continuous fermentation or
bioassay studies . . . meters up
to 12 variables into one or more
microbiological systems

o for gradient chromatography or
feeding multiple chromotography
columns

¢ a proportioning pump for auto-
mated wet chemistry analysis or
reagent mixing and blending

» a perfusion pump for physiology
and pharmacology studies

For further information, write to:
Durrum Instrument Corporation,
925 East Meadow Drive, Palo Alto,
California 94303.

DURRUM
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1—4. International Assoc. of Gerontol-
ogy, European Clinical section, 4th congr.,
San Remo, Italy. (A. Zilli, Viale Morgagin
85, Florence, Italy)

1—4. Immunological Methods, symp.,
Chantilly, France. (R. H. Regamey, In-
tern. Assoc. of Microbiological Societies,
Inst. d’Hygiene, 1200 Geneva, Switzer-
land)

1—4. Society of General Physiologists,
20th annual, Marine Biological Labora-
tory, Woods Hole, Mass. (R. Milkman,
Dept. of Zoology, Syracuse Univ., Syra-
cuse, N.Y. 13210)

1-5. Regional Science Assoc., 5th Euro-
pean congr., Warsaw, Poland. (H. Wood,
Dept. of Regional Science, Univ. of Penn-
sylvania, Philadelphia 19104)

1-8. History of Pharmacy, intern.
congr., London, England. (A. L. Short,
Pharmaceutical Soc. of Great Britain, 17
Bloomsbury Sq., London W.C.1)

1-9. Physiological Sciences, 23rd intern.
congr., Tokyo, Japan. (G. Kato, Dept. of
Physiology, Keio Univ. School of Medi-
cine, Shinjuku-ku, Tokyo)

1-14. Cosmical Gas Dynamics, 5th
symp., Nice, France. (M. Roy, Intern.
Union of Theoretical and Applied Me-
chanics, 55, boul. Malesherbes, Paris 8)

1-17. Algebraic Number Theory, in-
structional conf., Brighton, England. (R. R.
Laxton, Mathematics Div., Physics Bldg.,
Univ. of Sussex, Brighton)

2—4. American Physical Soc., Honolulu,
Hawaii. (K. K. Darrow, The Society,
Columbia Univ., New York 10027)

2-5. International Medical Assoc. for
the Study of Living Conditions and Health,
4th world congr., Karlovy Vary, Czecho-
slovakia. (Secretariat, Apolind¥fska 18,
Prague 2)

2-9. German Mineralogical Soc., 43rd,
Hanover, Germany. (F. Buschendorf, Min-
eralogisches Inst., Technische Hoch-
schule Hanover, Welfengarten 1, 3 Han-
over)

3-7. American Psychological Assoc.,
73rd annual, Chicago, Ill. (The Associa-
tion, 17th and Rhode Island Ave., NW,
Washington, D.C.)

5-7. Water Pollution, 3rd intern. conf.,
Munich, Germany. (B. B. Berger, P.O.
Box 1907, Washington, D.C.)

5-8. Federation of French-Speaking So-
cieties of Gynaecology and Obstetrics, 2 1st
congr., Lausanne, Switzerland. (P. Bloch,
Hopital Cantonal, Lausanne)

5-8. Mathematics, 7th Canadian congr..
Quebec, Canada. (The Congress, 985 Sher-
brook St. W., Montreal, Que.)

5-9. Allergology, 6th European congr.,
Stockholm, Sweden. (S. Kraepelien, Sachs
Children’s Hospital, Stockholm)

5-9. Biochemistry of Lipids, 9th intern.
congr., Noordwijk, Netherlands. (J. Bold-
ingh, Unilever Research Laboratorium,
Mercatorweg 2, Vlaardingen, Netherlands)

5-9. Luminescence, symp., Munich, Ger-
many. (N. Riehl, Arcisstr. 21, 8 Miinchen,
Germany)

5-9. International League Against Rheu-
matism, 11th congr., Buenos Aires, Argen-
tina. (A Caruso, Juncal 1875, Planta Baja,
Depto. 2, Buenos Aires)

5-9. Physics and Chemistry of Scintil-
lators, intern. luminescence symp., Munich,
Germany. (H. Kallman, Radiation and
Solid State Laboratory, Dept. of Physics,
New York Univ., New York 3)

NUCLEAR-CHICAGGC
RESEARCH QUALITY
RADIOCHEMICALS

STERDIDS AND
STERQID ESTERS

SPECIFIC
COMPOUND ACTIVITY
(mc/mM)
as.Androstene-3, 17-dione-4-C14 15-35

[Benzene solution]
Cholestenone-4-C14 [Benzene solution] 15-35
Cholesterol-4-C14 [Benzene solution] 15-35
Cholesterol-26-C14 [Benzene solution] 15-25

Cholesteryl linoleate-1-C14 2.20
[Benzene solution]

Cholesteryl-4-C14 linoleate 15-35
[Benzene solution)

Cholesteryl oleate-1-C14 2.20
[Benzene solution]

Cholesteryl-4-C14 oleate 15-35
[Benzene solution]

Cholesteryl palmitate-1-C14 2-20
[Benzene solution)

Cholesteryl-4-C14 palmitate 15-35

[Benzene solution]
Cortisol-4-C14 [Hydrocortisone-4-C14] 15-25
[Benzene 10% ethanol solution)
Cortisone-4-C14 [Benzene 2% ethanol 20-30
solution]

Cortisone-4-C14 acetate 15-25
[Benzene solution]
Dehydroepiandrosterone-4-C14 15-30

Diethylstilboestrol-(monoethyl-1-C14) 5-20
[Benzene solution]

DL-Epinephrine-(carbinol-C14) 2-15
DL-bitartrate

DL-nor-Epinephrine-(carbinol-C14) 2-15
DL-bitartrate

Estradiol-4-C14 [Benzene 2% 20-40
methanol solution]

Estrone-4-C14 [Benzene 5% 20-40
methanol solution)

17a-Hydroxyprogesterone-4-C14 10-40
[Benzene solution]

as.Pregnenolone-4-C14 15-25

[Benzene solution]
Progesterone-4-C14 [Benzene solution] 15-25
Testosterone-4-C14 [Benzene solution] 15-30

Testosterone-4-C14 propionate 10-20
{Benzene solution]
19-nor-Testosterone-4-C14 15-30

{Benzene solution]

e ——————————

Data sheets available on request for
every compound. Please write for cur-
rent schedules containing complete
radiochemical listings and information.
Or call 312 827-4456 collect.

©

NUCLEAR-CHICAGO

A DIVISION OF NUCLEAR-CHICAGO CORPORATION
349 Howard Ave., Des Plaines, lllinois 60018

NUC:G-4-247
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COME AND SEE

FOR YOURSELF

JUST HOW GOOD
ELECTRON
MICROGRAPHS CAN BE.

Bring your specimens to one of the
Fisher demonstration centers listed be-
low and you’ll be impressed by what the
JEM-7 Electron Microscope can show
.you. Because the JEM-7 has the highest
stability of any electron microscope
made today—only 0.1 volt change in
100,000 volts, measured at the filament
tip—the micrographs it makes are the
clearest and sharpest you've ever seen.
When you are thinking of spending some
$43,000 for an instrument, you're en-
titled to evidence of what it can do. Just
make an appointment to check the
JEM-7’s performance for yourself. T-462

Electron Optics Division

FISHER
SCIENTIFIC

BOSTON 461 Riverside Avenue,
Medford, Mass. 02155; 395-7800 (617)

SAN FRANCISCO 832 Mahler Road,
Burlingame, Calif. 94010; 697-7322 (415)

MONTREAL 8505 Devonshire Road,
Montreal 9, Quebec; 735-2621 (514)
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5-10. International Committee of Elec-
trochemical Thermodynamics and Kinetics,
16th mtg., Budapest, Hungary. (S. Lengyel,
ELTE Fizikai-Kemial es Radiologiai Tan-
szek, Puskin u. 11-13, Budapest 8)

5-10. Electromyography, intern. mtg.,
Vienna. (K. Pateisky, Universitats Ner-
venklinik, 14 Lazarettgasse, Vienna 9)

5-10. Neurology, 8th intern. congr.,
Vienna, Austria. (Congress Office, Vienna
Academy of Medicine, Alserstr. 4, Vienna
9)

5-10. Ecology of Soil Bacteria, symp.,
Liverpool, England. (N. A. Burges, Univ.
of Liverpool, Hartley Botani¢al Labora-
tories, Liverpool)

5-12. Electroencephalography and Clin-
ical Neurophysiology, 6th intern. congr.,
Vienna, Austria. (M. A. B. Brazier, Brain
Research Inst., Univ. of California Medi-
cal Center, Los Angeles 24)

5-14. Fertility and Sterility, 5th intern.
congr., Madrid, Spain. (J. Ascenzo Aabello,
Parque Meliton Porras, 161, Miraflores,
Lima, Peru)

6-9. Organosilicon Chemistry, intern.
symp., Prague, Czechoslovakia. (Inst. of
Chemical Process Fundamentals, Prague-
Suchodol 2)

6-9. Thermal Anpalysis, first intern.
conf., Aberdeen, Scotland. (C. B. Murphy,
Bldg. 5, General Electric Co., 1 River Rd.,
Schenectady, N.Y.)

6-10. Embryology, 7th intern. conf.,
Edinburgh, Scotland. (A. S. G. Curtis,
Dept. of Zoology, University College Lon-
don, Gower St., London W.C.1, England)

6—10. Plasma Physics and Controlled
Nuclear Fusion Research, 2nd conf., Ab-
ingdon, England. (H. H. Storhaug, Div. of
Scientific and Technical Information, In-
tern. Atomic Energy Agency, Kiarntner
Ring 11, Vienna 1, Austria)

6—-10. European Organization for Qual-
ity Control, 9th conf., Rotterdam, Nether-
lands. (Secretariat, Weena 700, Rotterdam
3)

6-10. International Union of Directors
of Zoological Gardens, annual, Berlin,
Germany. (E. M. Lang, Zoologischer Gar-
ten, Basel, Switzerland)

6-11. Electromagnetic Distance Mea-
surement, symp., London, England. (R. C.
A. Edge, Field Survey, Ordnance Survey,
Leatherhead Rd., Chessington, Surrey)
© 6-11. Electromagnetic Wave Theory, In-
tern. Scientific Radio Union, symp., Delft,
Netherlands. (R. Timman, Technological
Univ., Julianalaan 132, Delft)

6—11. Polarization Phenomena of Nu-
cleons, 2nd intern. conf., Karlsruhe, Ger-
many. (H. Schopper, Institut fiir Experi-
mentelle Kernphysik, Kernforschungszen-
trum Karlsruhe, Postfach 947, 75 Karls-
ruhe)

6-11. Basic Problems in Thin Film
Physics, intern. symp., Clausthal-Got-
tingen, Germany. (R. Nossek, Physik-
alisches Institut, Technische Hochschule,
Clausthal)

6—12. International Soc. for Research on
Nutrition and Vital Substances, Salzburg,
Austria. (H. A. Schweigart, The Society,
Bemeroderstr., 61, Hanover-Kirchrode,
Germany)

6—12. Photosynthesis, Western European
conf., Zeist, Netherlands. (J. C. Goedheer,
Physica Inst., State Univ., Bijlhouwerstraat
6, Utrecht, Netherlands)

APPLICATION,
L DATA MANUAL

Sterilizing
Fiftration-and -~
Sterility Testing

Worth writing for

ADM-20 Sterilizing Filtration and Sterility Testing
describes techniques for using Millipore filters
to sterilize pharmaceutical and biological solu-
tions. Includes new MF technique for sterility
testing of antibiotics in accordance with F.D.A.
regulations. To receive a free copy of this 32-
page manual, write to

Millipore

FILTER CORPORATION
145 Ashby Road, Bedford, Mass.

Millipore® fiters are cellulose plastic porous membranes made in
twelve pore-size grades from 8 microns down to 10 millimicrons.

In microfiltration or analysis, al} matter larger than the filter pore
size is sceeened from fluids and retained on the filter surface.

TYPE ANY SYMBOL |
perfectly in 4 seconds

Gentlemens

Typar ¢ 3of

Lije perfect way to

type any teclH foreign or

numerical symbj
Ovexr 1,000 symb

easy as Ta
like V-1, ©, @,
chocse from. A

didr + mveIT © s

.. with your typewriter and |
new e g ® ¢

typI

The new, clean and inexpensive way fo
moake reporis letter-perfect every time—no
matter what the letiers| Send for a new cat-
log of more than 1,000 available symbois

[ ® 5.4
'typl manufactured by
mechanical enterprises, Inc.
3127 Colvin St., Alexandria, Va., Dept. SL

[ Please send free catalog.

[] Give me a demonstration soon
at no obligation.

Name. Title.
Company

Addre

City. State.
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APPLICATIONS
LIMITED

RADIOISOTOPES IN SOIL-PLANT NUTRITION STUDIES
3

Medical Radioisolope Scanning

RADIOACTIVE TRACERS ...

The Radiochemical Centre maintains a supply of more than
1000 tracer compounds which have been the subject of special
study to provide material of really high specific activity and
dependable quality. Each carbon-14 and tritium compound
issued by the Radiochemical Centre is packaged to accord
with the latest evidence on reduction of radiolytic decomposi-
tion. Each is accompanied by a data sheet giving notes on the
preparative method, details of the individual batch analysis and
available information on stability under recommended storage
conditions.

Our range of labelled compounds is listed in a comprehensive
catalogue ‘Radioactive Products’. Please write for a copy.
For details of our carbon-14 and tritium compounds, U.S.
users should write to: Nuclear-Chicago Corporation, 333
East Howard Avenue, Des Plaines, lllinois.

THE RADIOCHEMICAL CENTRE
Amersham, Buckinghamshire, England
Telephone: Little Chalfont 2701

Telex: 83141 Active Amersham
Cables: Activity Amersham Telex

1940 to 1965—25 years of service to
radiochemical users.

TAS/RC.134
9 JULY 1965

1SN

Blackstone Probes
with Expanded
Power, Open New
Applications of
Ultrasonics in
Biological Research

Since 1960, laboratory demand for Blackstone
Ultrasonic Probes has grown daily. Now, Blackstone
introduces a new series of probes with power up
to 1000 watts output. This widens the research and pro-
duction potential for cell disruption, dispersion, fluidiza-
tion, disintegration, cleaning and emulsification. Increased
power extends ultrasonic capability even with such difficult
cells as yeast and spores.

The new Blackstone BP-Series
offers power outputs of 100, 200,
300, 500 and 1000 watts. Black-
stone probes are noted for their
ruggedness. The patented mag-
netostrictive transducers are
practically indestructible. Opera-
tion is at 20 kc. and requires no
sound-shielding. Transducers are
matched with either solid state
or continuous wave generators as
required for power levels wanted.

Accessories include various
size tips, sealed processing cham-
bers and cups with cooling ar-
rangements for processing patho-
genic and non-pathogenic organ-
isms by batch or continuous flow.
All accessories are 316 stainless
steel and may be autoclaved. Ul-
trasonic energy is transferred to
the sample or work-piece mechan-
ically or by immersion.

" Diam. Tip is ideal for
processing small volumes.

BP Probes are portable.
Equipped with integral clamps
and rubber feet, they may be
mounted on the support stand
(supplied) or used in a freestand-
ing vertical position with certain
accessories.

Chamber for batch processing
of micro-quantities; includes
cooling jacket. A larger con-
tinuous-flow sealed chamber
is also available.

Since both time and intensity
are under the operator’s control,
an almost limitless range of ef-
fects can be achieved. When
a process has been confirmed,
automatic controls can easily be
added.

Since each organism, percent-
age of suspension and desired
percentage of disruption may re-
quire a different combination of
time and intensity, the researcher
iR S will recognize the advantages of
E = 0 to 1009, power control.

Your inquiry is invited on ‘“‘BP-Series Probes’’.

=== B ACKSTONE ULTRASONICS, INC.
A/ . C

600 Howard Street, Sheffield, Pennsylvania
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Latest Scientific
Information
From USSR

THERMOLYNE

Laboratory [E’HEAT .
Apparatus for: [] LIGHT
O MoTIoN Subscribe

Now for
1966

Russian Scientific
Magazines and Journals
in Russian in many fields

3-WAY CONVENIENT
CULTURE INCUBATOR

® Acoustics ® Cybernetics

* Aeronautics * Colloids

¢ Atomic Energy * Engineering

* Avutomation * Geography

* Biology * Geology

* Analytical * Mathematics
Chemistry * Optics &

* Biochemistry Spectroscopy

* Biophysics ® Thermodynamics

1! Write for complete 1966 catalog

listing many more Russian scientific

periodicals and books in your field.

FOUR CONTINENT BOOK CORP.

Dept. 622, 156 FIFTH AVE., N.Y. 10, N.Y.

TYPE 6800

1 ADAPTABLE — all well-known culture
dishes, bottles, tubes. Holds up to
18 petri dishes, 15mm x 100 mm, or
48 complates,

MOVEMENT

Shelves remove for bottles; invert for
tubes, cylinders.

LINEAR—ANGULAR
2 PRE-SET — 37°C. closely, automatically
held, other settings to 60°C available.

MINI—MANIPULATOR

3 PORTABLE—10 Ibs. total for 8%” h x
14 w x 6" d case, shelves, and cord.

Just right for tissue work, bacteria and
blood cultures, Type 6800 has many
other uses in schools, blood banks,
clinies, drug firms and hospitals. Alu-

minum chamber and shelves with vents
promote even distribution of heat.

40-Chamber Rack for std. culture tubes
$17.00

1-A6825E Incubater ——__ $75.00

a new approach
to solid sampling
for chromatography

You simply place the dis-
solved or melted sample on
the tongue of the plunger,
withdraw into septum pene-

'40-Page complete line
N Ew 1 catalog of heat/light/
motion items: furnaces,
controllers, hot plates,
magnetic stirrers, Stir-
Plates, constant temp.
apparatus, Dri-Baths,
culture incubators, PBI
Apparatus, lab lights,
meters.

These uniis are designed fo afford
the maximum flexibility in the
trating needle, insert, and minimum space. Two models are
depress. Easy to operate and f:lvoiluble. CS-56-3 ho; 58 inch

inear movement in the X,Y,Z,
clean. SS€0...$15.00 FOB. planes. CS-56-4 has both linear
and angular movement (X-25°-0-
35° and Y-15°-0-15°). All linear
dials are graduated in thousands
of an inch.

Write now
for FR E E copy
of Catalog 65

THERMOLYNE CORPORATION

Write for new Hamilton cata-
log and price list.

A/ANMITET@N]
HAMILTON COMPANY, INC.

Hamilten Co., P. O. Box 307-K
Whittier, California

Custom Scientific

Instruments, Inc.

541 Devon 5t.
Kearny, New Jersey

2555 KERPER BLVD.
DUBUQUE, IOWA 52003 U.S.A.

Contact Dept. 568 for name of nearest Dealer
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NEW BOOKS
(Continued from page 175)

Dynamics of Rockets and Satellites.
G. V. Groves, Ed. North-Holland, Amster-
dam, 1965. 325 pp. Illus. $11.20. Chapters
contributed by D. S. Carton, H. G. R.
Robinson, J. M. J. Kooy, E. Stiefel,
R. H. Giese, M. J. Davies, W. M.
Kaula, W. G. Hughes, and A. J. Sarnecki.

Eight Lectures on Mathematical Anal-
ysis. A. Ya. Khinchin. Translated from
the third Russian edition (1948) by
Irena Zygmund. Heath, Boston, 1965.
239 pp. Illus. Paper, $4.95.

Electrical Coronas: Their Basic Phys-
ical Mechanisms. Leonard B. Loeb. Univ.
of California Press, Berkeley, 1965. 714
pp. Illus. $14.

Elements of Cloud Physics. Horace
Robert Byers. Univ. of Chicago Press,
Chicago, Ill., 1965. 201 pp. Illus. $7.50.

The Elements of Computational Mathe-
matics. S. B. Norkin, Ed. Translated
from the Russian edition (Moscow,
1960) by G. J. Tee. A. D. Booth,
Translation Ed. Pergamon, London; Mac-
millan, New York, 1965. 206 pp. Illus.
$6.

Elements of Physics. For students of
science and engineering. George Shortley
and Dudley Williams. Prentice-Hall,
Englewood Cliffs, N.J., ed. 4, 1965. 976
pp. Ilus. $11.75.

Elevated-Temperature Testing of
Metals. A. M. Borzdyka. Translated from
the second Russian edition (Moscow,
1962) by Adolph Wald. Israel Program
for Scientific Translations, Jerusalem;
Davey, New York, 1965. 424 pp. Illus.
$16.50.

Excitons. D. L. Dexter
Knox. Interscience (Wiley), New York,
1965. 147 pp. Illus. $6.50. Interscience
Tracts on Physics and Astronomy, edited
by R. E. Marshak.

The Feynman Lectures on Physics. vol.
3, Quantum Mechanics. Richard P. Feyn-
man, Robert B. Leighton, and Matthew
Sands. Addison-Wesley, Reading, Mass.,
1965. Unpaged. Illus. $6.75 (exercises, $1).

Field-Effect Transistors. Leonce J.
Sevin, Jr. McGraw-Hill, New York, 1965.
140 pp. Illus. $10. Texas Instruments
Electronics Series.

The Foundations of Astrodynamics.
Archie E. Roy. Macmillan, New York,
1965. 399 pp. Illus. $10.95.

General Chemistry Laboratory Opera-
tions. Lawrence E. Conroy and R. Stuart
Tobias. Macmillan, New York, 1965. 199

and R. S.

pp. Illus. Paper, - $3.50. Concepts of
Chemistry Series.
General Relativity and Cosmology.

G. C. McVittie. Chapman and Hall,
London, 1965. 253 pp. Illus. 50s. Inter-
national Astrophysics Series, vol. 4, edited
by Sir Bernard Lovell and Zden&k Kopal.

Geochemistry of Sediments: A Brief
Survey. Egon T. Degens. Prentice-Hall,
Englewood Cliffs, N.J., 1965. 352 pp.
Illus. $13.25.

Handbook for Engineers. vol. 1, Mathe-
matics and Physics. K. P. Yakovlev,
Ed. Translated from the Russian edition
(Moscow, 1960) by G. O. Harding. W. A.
Sutherland and H. V. Pilling, Transla-
tion Eds. Pergamon, London; Macmillan,
New York, 1965. 641 pp. illus. $7.
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READY...SET TO GO!

FILTER UNIT*

When you open the sterile package, this complete membrane
filter assembly is ready for immediate use. Everything you need
is included—even the Metricelt membrane filter. Just attach
a vacuum source. When you're finished . . . throw the filter unit
away. The next one is sitting on your shelf—just as sterile, just
as ready.

No more hours spent assembling, autoclaving, cooling. No
risk of damaging membranes. The new Nalgene Filter Unit is
packaged, sterile, ready to use and disposable. Available with
0.20 micron plain or 0.45
micron grid membranes. Only
$9.00 per shelf pack of 12.
For complete information,
use the coupon.

*Patent applied for
t Trademark of Gelman Instrument
Company, Ann Arbor, Michigan

LABWARE

Leader in quality plastic labware since 1949

éNALGENE

THE NALGE CO., INC., DEPT.
75 Panorama Creek Drive
Rochester, New York 14625

Please send your new brochure on the Nalgene Filter Unit (N-40).

2119

Bogitiony: 00 s el Ot f e R R e e T R e e
Companyorinatitution:_ =~ == 0 UL oaa
Strectiddroagiir s adic (L LR R RE S RN Ty Tl e
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microscope
slide labels

[ LABELS,

VIMYL coars

paEssURE SENSITIVE

3 ... el
1000 LABELS
size 7/8° X 7787

prOFESSIONAL 1aPE €O, INC.
N
258 B ‘W ey Reaende

S€LF s cxina

THE NEW

(€0 B-20

HIGH SPEED

REFRIGERATED'

CENTRIFUGE

Defies Comparison!

The B-20 offers more than anything on

the market!
The B-20 offers 46,300 g. No comparable
centrifuge does!

The B-20 offers closer temperature control
and more head stability because of its
new Turbo-Cover, which directs a whirl-
ing vortex of air pressure to stabilize

the new belt-driven, flexible shaft.
other centrifuge has it!

[

Send for lists of our
fiscal-year-end inventory
close out specials!

« or 'Tissue high thickness.
& pen, grease marker — all write per-

TIME SCOPE LABELS

Identify glass slides in an instant
with Time Scope Labels. Permanent
self-sticking adhesive labels meet all
Jegal requirements ., . eliminate un-
sanitary licking. Available in Stand-
ard or Tissue high thickness, Time
Scope Labels measure 75" x 7&”7. In
plain white or imprinted with labora-
tory name, Time Scope Labels can be
pre-numbered if desired. Plain white
end labels 34" x 74" also in Standard
Pencil,

fectly on Time Scope Labels. In
easy-to-use dispenser or sheet form.

See your laboratory or hospital
supplier for service.

Cat. No. 391000—IEC B-20
High-Speed Refrigerated
Centrifuge, complete,
without rotors

$2950.00

The B-20 offers programmed, one-knob
automation. No comparable centrifuge
doesl
The B-20 offers a 4 x 250 ml capacity in
a swinging bucket head. No comparable
No  centrifuge does!

Plus o smooth-walled stainless steel

chamber, low noise level and virtually no

maintenance!

Write today for complete data.

=

808 BROADWAY 601 RODIER DRIVE, 332 HARBOR WAY
NEW YORK, N.Y. 10003 GLENDALE CALIF. 91201 S0. SAN FRANCISCO, CALIF. 94080
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gTANDARD gCIENTIFIC

SUPPLY CORP.

Introductory  Engineering  Statistics.
Irwin Guttman and S. S. Wilks. Wiley,
New York. 1965. 356 pp. Ilus. $7.95.

Lectures on Modern Mathematics.
vol. 3. T. L. Saaty. Ed. Wiley. New
York. 1965. 331 pp. Hlus. $11.75. Six
papers: “Topics in classical analysis”
by Einar Hille; “Geometry” by H. S. M.
Coxeter; “Mathematical Logic” by Georg
Kreisel; “Some recent advances and cur-
rent problems in number theory” by
Paul Erdds: “On stochastic processes”
by Michel Loéve; and “Random integrals
of differential equations” by J. Kampé
de Fériet.

Lie Groups for Pedestrians. Harry J.
Lipkin. North-Holland, Amsterdam; In-
terscience (Wiley), New York, 1965. 172
pp. Hlus. $6.

Management of Radioactive Wastes.
C. A. Mawson. Van Nostrand. Princeton,
N.J.. 1965. 206 pp. lHlus. $6.95. Van
Nostrand Nuclear Science Series. edited
by Frank R. Ward.

Matter, Earth, and Sky  George
Gamow. Prentice-Hall, Englewood Cliffs,
N.J.. ed. 2, 1965. 640 pp. Hlus. $11.65.

The Measurement of Mechanical Param-
eters in Machines. N. P. Rayevskii.
Translated from the second Russian edi-
tion by D. P. Barrett. L. Maunder.
Translation Ed. Pergamon. New York,
1965. 230 pp. Illus. $15.

Mechanical Behavior. Wayne Hayden,
William G. Moffatt. and John Waulff.
Wiley, New York. 1965. 259 pp. Illus.
Paper. $2.95. Structure and Properties of
Materials series, vol. 3.

Mechanical System Design. W. E. Eder
and W. Gosling. Pergamon, New York,
1965. 240 pp. Illus. Paper. Common-
wealth and International Library. Applied
Mechanics Division, edited by Sir Robert
Robinson and Athelstan Spilhaus.

Modern College Algebra. Daniel E.
Dupree and Frank L. Harmon. Prentice-
Hall, Englewood Cliffs. N.J.. 1965. 260
pp. Ius. $5.95.

Molecular Physics
Roderick K. Clayton. Blaisdell (Ginn),
New York., 1965. 217 pp. Illus. $7.50.

The Nature of Induction Machines.
Philip L. Alger. Gordon and Breach,
New York. 1965. 530 pp. lllus. $25.
Revised edition of The Nature of Poly-
phase Induction Machines (Wiley, 1951).

Nodes and Weights of Quadrature
Formulas. Sixteen-place tables. Aleksandr
Semenovich Kronrod. Translated from the
Russian edition (Moscow, 1964). Con-
sultants Bureau, New York, 1965. 151
pp. $12.50.

Organic Chemistry for General Degree
Students. vol. 1, Fundamental Aliphatic
Chemistry. P. W. G. Smith and A. R.
Tatchell. Pergamon, London, 1965. 300
pp. Illus. Paper, 25s. The Commonwealth
and International Library series. edited by
Sir Robert Robinson and Athelstan Spil-
haus.

Photoelectronic Materials and Devices.
Simon Larach., Ed. Van Nostrand. Prince-
ton, N.J., 1965. 446 pp. Illus. $12. Con-
tributors are James A. Amick, Richard
H. Bube. A. G. Fischer, Simon Larach.
E. E. Loebner. G. A. Morton. F. H.
Nicoll, Paul Rappaport, A. Rose, M. L.
Schultz. R. E. Shrader. W. E. Spicer,
A. H. Sommer. and J. J. Wysocki.

Physical  Principles of Chemistry.

in Photosynthesis.
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strikingly revised,

new, 3rd edition . . .
Paul:

CELL AND TISSUE
CULTURE, 3rd ed.

Scientific achievements in
the field of tissue culture are
still in their infancy, and the
author feels that the time
has come to emphasize their
limitations. Although the
same general techniques are
almost universally applicable
to those tissues which have
been cultured, it is striking
that these tissues and cells
have been grown from a
rather restricted range of
both plant and animal spe-
cies. This new edition con-
tains much recent material.
Because of the increased in-
terest in organ cultures and
large-scale cell cultures,
there is a chapter devoted to
each of these topics. Other
revisions and rearranging
join in extensive revision of
the bibliography in bringing
the book up to date.

By John Paul, F.R.S.E.,
M.B., Ch.B., Ph.D., M.R.C.P.-
Ed., M.C.Path.; Titular Pro-
fessor in the Department of
Biochemistry, University of
Glasgow; Director, Tissue
Culture Association Summer

Course, 1957-60.

384 pp., 159 figs.
1965 $6.75

THE WILLIAMS & WILKINS CO.

428 EAST PRESTON STREET
BALTIMORE, MD. 21202

Publishers of Books and Periodicals
in Medicine and the Allied Sciences.
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Robert H. Cole and James S. Coles.
Freeman, San Francisco, 1965. 805 pp.
Ilus. $12.

Principles of Physical Chemistry. Sam-
uel H. Maron and Carl F. Prutton. Mac-
millan, New York, ed. 4, 1965. 896 pp.
Illus. $9.95.

Principles of Physics. F. Bueche. Mc-
Graw-Hill, New York, 1965. 680 pp.
Illus. $9.75.

Principles of Physical Geology. Arthur
Holmes. Ronald, New York, ed. 2, 1965.
1304 pp. Illus. $12.

Probability and Its Engineering Uses.
Thornton C. Fry. Van Nostrand, Prince-
ton, N.J.,, ed. 2, 1965. 478 pp. Illus.
$5. Bell Telephone Laboratories Series.

Probability and Statistics. Hans Freu-
denthal. Elsevier, New York, 1965. 147
pp. Illus. $5.

Progress in Solid State Chemistry. vol.
2. H. Reiss, Ed. Pergamon, London;
Macmillan, New York, 1965. 483 pp.
Illus. $17.50. Twelve papers: “Metallic
diamonds: Pressure-produced metals” by
A. J. Darnell and W. F. Libby; “The
doping of semiconductors by the injec-
tion of energetic ions” by J. O. Mc-
Caldin; “Low-energy electron diffraction
and surface structural chemistry” by J. J.
Lander; “Nucleation in deposition from
the vapor” by S. J. Hruska and G. M.
Pound; “The structure of a precipitate
as determined by the interplay of nuclea-
tion, growth, and ageing” by M. Kahlweit;
“Defect interactions and precipitation in
semiconductors” by R. A. Swalin and
R. D. Weltzin; “Nonstoichiometry in
chemical compounds” by G. G. Libo-
witz; “Point defects in ternary ionic crys-
tals” by H. Schmalzried; “Chemical re-
actions of radiation-produced electrons in
ice and in organic solids” by L. Kevan;
“The bond description of semiconductors:
polycompounds” by F. Hulliger and E.
Mooser; “Lattice energies and related
topics” by M. F. C. Ladd and W. H.
Lee; and “Configurational ordering of
defects in solids” by G. W. Lehman
and W. G. Gehman.

Rectifier Circuits: Theory and Design.
Johannes Schaefer. Wiley, New York,
1965. 367 pp. Illus. $13.50.

The Riemann Hypothesis and Hilbert’s
Tenth Problem. S. Chowla. Gordon and
Breach, New York, 1965. 135 pp. Illus.
$6.50. Mathematics and Its Applications
Series, edited by Jacob T. Schwartz.

Rodd’s Chemistry of Carbon Com-
pounds. vol. 1, pt. C, Monocarbonyl! De-
rivatives of Aliphatic Hydrocarbons: Their
Analogues and Derivatives. S. Coftey, Ed.
Elsevier, New York, ed. 2, 1965. 448 pp.
Illus. $27. Four Papers: “Aldehydes and
ketones” by J. G. Buchanan, N. A. Hughes,
F. J. McQuillin, and G. A. Swan; “Mono-
basic carboxylic acids” by M. F. Ansell
and R. H. Gigg; “Carbon monoxide, iso-
cyanides and fulminic acid” by M. F.
Ansell; and “Carbonic acid and its deriv-
atives” by R. Howe.

Skin-Freeze Casting. G. F. Balandin.
Translated from the Russian edition
(Moscow, 1962) by A. Baruch. D. Alster,
Translation Ed. Israel Program for Scien-
tific Translations, Jerusalem, 1964; Davey,
New York, 1965. 240 pp. Illus. $11.50.

Slow Neutrons. V. F. Turchin. Trans-
lated from the Russian edition (Moscow,
1963). Israel Program for Scientific

ortars
Pestles

Coors offers 38 standard, cataloged mortar
and pestle sets, in five universally accepted
styles. The featured item in this line is the
Coors Alumina Mortar and Pestle sets. The
distinctive shape of the Coors Alumina Mor-
tar and Pestle is possible because of the
extremely high mechanical strength of the
96% aluminum oxide used. Because of this
unique shape, the mortar can be held more
firmly and comfortably. Tough and durable,
the Coors high alumina ceramic has the
hardness of sapphire. This extreme hardness
minimizes surface wear and consequent
sample contamination, and makes cleaning
easy. The alumina composition is completely
dense. An exclusive rubber ring inserted in
the base prevents slippage and accidental
loss of sample. Write for Bulletin No. 524.
Coors Alumina Mortar and Pestles are avail-
able through your local laboratory dealer.

INSIST THAT YOUR LABORATORY PORCELAIN
WARE CARRY THIS MARK OF DEPENDABILITY

COORS PORCELAIN COMPANY, GOLDEN, COLORADO
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MX primate cage

dog & primate cages

MM oided seamless construction of
rugged fiber glass reinforced plastics...
minimum effort required to clean and
disinfect...maximum animal comfort...

extremely strong doors with fool
proof catches...economical to purchase
and maintain. .. .For further information
write ; .
Department KS

MANUFACTURING COMPANY

Vashon , Washington

Synthetic
Polyribonucleotides

Prepared by polymerization of nucleo-
tides with polynucleotide phospho-
rylase from Micrococcus lysodeikti-
cus.

These polynucleotides are of high
molecular weight, suitable for both
physical-chemical and biochemical
studies.

In stock for immediate shipment are
salts of:
Polyadenylic acid
Polyinosinic acid
Polyuridylic acid
Polycytidylic acid
Copolymers are custom synthesized

with 2 to 4 different bases in any
given ratio of substrates.

Custom synthesis of C'* and H°
labeled homopolymers and copoly-
mers can also be accomplished.

For information and prices write to:
Fine Enzymes and Chemical Depart-
ment, Miles Chemical Company, Elk-
hart, Indiana.

MILES

CHEMICAL COMPANY

Division of Miles Laboratories, Inc.

50th Anniversary 1915-1965

Klett Summerson

Photoelectric Colorimeter

No. 800-3

Test Tube
Model

This instrument takes
the drudgery and er-
ror out of the count-
ing of bacterial colo-
nies.

K/gff MANUFACTURING CO., INC,

179 East 87th Street, New York, 28, N.Y.
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 LAMBDA s
PUMP vevver 001 mstoore.

ABSOLUTE ACCURACY 1%

3 YS TE M s | BATTERY or AC oPERAjzp»_ -

Developed to meet the need for a small, lightweight, extremely
accurate pump, the battery-operated system is designed to be worn
by an experimental animal. This system consists of a transistorized
timer, a nickel-cadmium battery, and a Lambda Pump. (Liquid is
held in a reservoir.) For an extremely accurate laboratory infusion
system, an AC driver/timer is furnished to drive the pump.
Battery-operated pumping rates from 0.02-6 ml./min; AC-operated
pumping rates from 0.006-6 ml./min.

Write for Bulletin 1300 and Catalog

'HARVARD APPARATUS CO., INC.

| DOVER - MASSACHUSETTS - U.S.A. - 02030

(a non-profit organization)

SCIENCE, VOL. 149



Translations, Jerusalem; Davey, New
York, 1965. 310 pp. Illus. $16.50.

Soil-Geographical Zoning of the
U.S.S.R. (in Relation to the Agricul-
tural Usage of Lands). Translated from
the Russian edition (Moscow, 1962) by
A. Gourevitch. Israel Program for Scien-
tific Translations, Jerusalem, 1963; Davey,
New York, 1965. 492 pp. Maps. $19.
An account of research work carried
on by Academy of Sciences of the
U.S.S.R. Council for the Study of Pro-
ductive Resources, Dokuchaev Soil In-
stitute.

Space Radio Science. Fourteenth Gen-
eral Assembly of URSI (Tokyo), Sep-
tember 1963. Ken-Ichi Maeda and Sam-
uel Silver, Eds. Elsevier, New York,
1965. 243 pp. Illus. $13.50. Progress in
Radio Science Series, vol. 8. Ten papers:
“Report of the Space Radio Research
Committee” by S. Silver; “Ionospheric
research by means of rockets and satel-
lites” by R. E. Bourdeau, J. H. Chapman,
and K. Maeda; “Planetary research in
the millimetre and infrared region of
the spectrum” by H. F. Weaver and
S. Silver; “Space communication sys-
tems—Results and problems” by E. F.
O'Neill; “Data processing and its rela-
tion to the communication of deepspace
experiments” by S. W. Golomb; Satellite
communication devices” by J. R. Pierce;
“A commentary on communication satel-
lite devices” by L. D. Jaffe; “Attitude,
orbit, and antenna control for a spinning
satellite” by H. A. Rosen; “Stabilisation
électronique du pinceau d’énergie élec-
tromagnétique rayonné par un satellite”
by J. C. Simon; and “Long-range com-
munication by orbiting dipole belts” by
W. E. Morrow, Jr.

Statics of Granular Media. V. V.
Sokolovskii. Translated from the second
Russian edition (Moscow, 1960) by J. K.
Lusher. A. W. T. Daniel, Translation
Ed. Pergamon, London; Macmillan, New
York, 1965. 284 pp. Illus. $12.

Steelmaking. The Chipman conference,
Proceedings (Dedham, Mass.), June 1962,
John F. Elliott and T. R. Meadowcroft,
Eds. M.LT. Press, Cambridge, Mass., 1965.
338 pp. Illus. $20. Twenty-four papers
presented at the conference to commemo-
rate the career of John Chipman.

Structural Mechanics and Analysis.
James Michalos and Edward N. Wilson.
Macmillan, New York, 1965. 446 pp.
Illus. $10.95. Macmillan Series in Civil
Engineering, edited by Gene Nordby.

Sulfuric Acid: Use and Handling.
Oscar T. Fasullo. McGraw-Hill, New
York, 1965. 344 pp. Illus. $15.

University Chemistry. Bruce H. Mahan.
Addison-Wesley, Reading, Mass., 1965.
672 pp. Illus. $8.95.

The Upper Atmosphere: Meteorology
and Physies. Richard A. Craig. Academic
Press, New York, 1965. 521 pp. Illus.
$12.50. International Geophysics Series,
edited by J. Van Mieghem.

Vibration. Based on six lectures de-
livered at the Royal Institution (London),
December 1962. R. E. D. Bishop. Cam-
bridge Univ. Press, New York, 1965. 128
pp. Hlus. Paper, $1.95; cloth, $5.50.

Wind Waves: Their Generation and
Propagation on the Ocean Surface. Blair
Kinsman. Prentice-Hall, Englewood Cliffs,
N.J., 1965. 700 pp. Illus. $23.35.
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Looking for your Best Buy
in Life Insurance?

Life Insurance
Rates

Plus “QUANTITY SAVINGS” DIVIDENDS, which
reflect the econemy of issuing larger policies. For example,

A $50,000 POLICY COSTS ONLY $98

at age 30.  Here's how:
\
"

$50,000 20-Year Home Protection Policy

Age at Issue 25 P 30

. 35
Annual Premium (Payable only 16 Years) $134.00 f$159.00 % $206.50
Cash Dividend End of First Year* 5550 ] 6100 } 17050
First Year Net Premium $ 78.50 ¥ $136.00

*These dividends are based upon the 1965 dividend scale and are, of course,
not guaranteed.

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.

| TEACHERS INSURANCE AND ANNUITY ASEOCIATION i
730 Third Avenue, New York, N. Y. 10017

Please send the new Life Insurance Guide and personal illustrations,

Name Date of Birth

Address

Nonprofit Employer.

college, university, or other educational or scientific institution

|

I

|

]

|

|

]
D dents’ Ages. {
I

]
-




