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The Analytical Ultracentrifuge...a review of some exciting new measurements

The Analytical Ultracentrifuge has come
a long way from its early days of simply
photographing molecules as they sedi-
ment in high force fields. It now provides
many of the highly sophisticated mea-
surements needed in such rapidly ad-
vancing disciplines as biochemistry, bio-
physics, genetics and polymer chemistry.
Three measurement areas are particular-
ly active.

Interacting Systems The analysis of sys-
tems containing interacting components
is the focus of considerable theoretical
interest. An important contribution has
been Gilbert’s theory for reversibly in-
teracting systems involving a single com-
ponent. Systems of two components
which react to form a complex also have
been studied in detail. Bethune and

Monomer-Trimer Equilibrium Forms
Two Boundaries

Kegeles have applied a computer to ana-
lyze these systems as well as systems in-
volving polymerization. Townend, Tima-
sheff and co-workers have studied mole-
cules which associate in aggregates as
large as pentamers, and dissociate into
sub-units. Others have examined isomer-

izing systems in which molecular inter-
actions occur at speeds comparable to
the time of separation of the molecular
species. Both sedimentation and electro-
phoresis have provided important mea-
surements in these studies.

Density Gradients Now established as a
powerful and sensitive method to study
nucleic acids, equilibrium sedimentation
in a density gradient is rapidly finding
other uses. Ifft and Vinograd have

Schlieren
Pattern of
BMA at
Sedimentation
Equilibrium
in a Density
Gradient

used density gradients to calculate molec-
ular weights for solvated macromole-
cules, and have studied in detail the be-
havior of a protein of known molecular
weight in a density gradient. Hu, Bock
and Halvorson through use of stable iso-
topes have distinguished between newly
synthesized and pre-existing proteins in
a cell-free system. Wales has used density
gradients of organic solvents to study
extremely small quantities of various

synthetic polymers, and Hermans has
used density gradients to analyze for

.molecular weight distribution and density

distribution of polymers. Both the ana-
lytical ultracentrifuge with ultraviolet
and schlieren optics, and the preparative
unit with swinging bucket rotors are
widely used in density gradient centrifu-
gation.

Synthetic Polymers The two density
gradient studies noted above are only
part of the recent surge of research using
the ultracentrifuge to study synthetic
polymers in organic solvents. Important
papers have been published by investiga-
tors at the National Bureau of Standards,

— Ultracentrifuge
=== Precipilation Chromatography

Comparison
of Data for
Molecular
Weight
Distribution
of
Polystyrene

Esso, Shell Development, Dow, and
Chemstrand. Their work covers linear
polyethylene, polystyrene, Hevea rubber,
and cis-1, 4-polyisoprene. A particularly
significant example is the study by Wales
and Rehfeld showing excellent results in
measuring molecular weight distributions
from sedimentation velocity data, and
demonstrating clearly that their method
did not require calibration with fractions
of known molecular weight.

Such developments as these, together with
up-to-date information on advances in the
instrumentation itself, are reported regularly in
our publication “Fractions” which is sent to
owners of ultracentrifuges, electrophoresis-
diffusion instruments, amino acid analyzers,
and other Beckman biochemical instruments.
If you would like a copy of “Fractions”, we
would be happy to send one to you. Please write
Beckman Instruments, Inc., Spinco Division,
Stanford Industrial Park, Palo Alto 5, Calif.

Beckman INSTRUMENTS, INC.

SPINCO DIVISION
PALO ALTO, CALIFORNIA

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



RAPID CLOSURES—WITH NO STRINGS ATTAGHED

Convenient, Secure
Wound Glip Placement
with the NEW 9mm.

Autoclip’ Applier... ¢
: »

NOW--a modern method for closing surgical incisions—ideal for use on laboratory animals. The new Autoclip Applier makes
other tedious, time-consuming techniques obsolete.

The precision-engineered, Autoclip Applier automatically spring feeds Autoclips for placement as fast as the skin edges can
be approximated. The stainless steel Applier holds a rack of 20 Autoclips. Reloading is fast and easy. The Applier complete
with Autoclips can be conveniently autoclaved.

113

Autoclips are small—only 9mm.—suitable for work with practically all animals.
Autoclips are actually double clips. They approximate the fascia as well as the
skin and provide maximum holding power with minimum trauma—fewer Auto-
clips are required for adequate closure. Autoclips only partially penetrate the skin
—eliminating causes of trauma and infection. The stainless steel Autoclips will
not twist or turn and do not come in contact with the wound itself.
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The stainless steel Autoclip Remover provides for quick, easy, non-traumatic
removal of Autoclips. The Remover expands the Autoclip by forcing apart the
clips’ outer edges. The Remover never touches the wound itself.

The 9mm. Autoclip instruments are available in a convenient Kit containing an
Applier, a Remover, and 100 Autoclips. Instruments
and Autoclips may also be ordered as separate items. C/a

An 18mm. Autoclip and Applier are also available for mns
o e e e . New York 10, N. Y.
closure of incisions requiring a larger clip.

For MIGRO SURGERY and MICRO DISSEGTION

Precision-made instruments to fill most of your
needs for delicate work in experimental animal
surgery, and also in cytology, entomology, em-
bryology, and tissue culture. Hand-crafted from
the highest quality surgical steel and represent-
ing the finest examples of the instrument makers’
art, these delicate, yet rugged, instruments will
measure up to your most exacting demands. -

w-*‘";iﬁfzia’ﬁurrf;;m—i A

Autoclip Remover

Available from your dealer

LAY-ADAMS INC., Dept. 11
141 E. 25th St., New York 10, N. Y.

[ Please send me a full description and specifications.
3t would like a demonstration in my laboratory.
[0 AUTOCLIP INSTRUMENTS

[0 MICRO SURGERY and
DISSECTION INSTRUMENTS

These Clay-Adams instruments include fine and Name
extra-fine scissors, scalpels, forceps and retractors |

of virtually every type and description needed nstitution
in micro surgery. They are available individually | Addr

or in sets, as illustrated. For a complete descrip- | City State . Zio
tion, fill out and mail the coupon. S A
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Representative -knots and possible
stages in knot formation in Leucothrix
mucor, a marine bacterium related to
the blue-green algae. Drawings are
idealized from three dimensions (see
page 870).
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BAKER GRADE designates the highest purity grade
chemicals available from J. T. Baker Chemical
Company. Organic chemicals in this grade are gen-
erally offered with control of physical criteria as an
index to purity. Specifications for each product—
usually in the form of melting or boiling point ranges
—appear on the label. The label color is white.

For chemical purposes only — not for drug use

J. T. Baker now introduces an extensive
line of organic laboratory chemicals with
the same standard of quality and integrity
of labeling you associate with “Baker
Analyzed” reagents.

More than 2,000 important organic
chemicals are now in stock and immedi-
ately available to you...and many others
will soon be added to the Baker line. There
are three distinct purity grades, designed
to give you the organic chemical that's
clearly best for your specific application.

[housands of organic

with helpful information ... line formulas,
formula weights, and specifications.

The new Baker “Organic Laboratory
Chemicals Catalog 641" is fully cross-
referenced . ..contains an Empirical For
mula Index section that will aid in study-
ing approaches to syntheses...and
includes a new table of Multiples of
Atomic Weights.

Your local distributor of Baker organic
chemicals will supply your needs for these
chemicals quickly and conveniently. He
will gladly provide a copy of the new cata-
log—and arrange for you to receive the
J.T.Baker professional journal, “Chemist-
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PHILLIPSBURG,

TECHNICAL GRADE desig-
nates those chemicals of
selected commercial qual-
ity. The label color is blue.

PRACTICAL GRADE designates those chemicals of sufficiently high qual-
ity to be suitable for use in many syntheses and diverse applications.
Organic chemicals of Practical Grade quality may contain small amounts
of intermediates, isomers, or homologs. The label color is yellow.

nalyst,”” which will bring news about this
new organic line as well as additional
technical information about applications
for organic chemicals. Or you can receive
these books by completing the coupon
below and sending it directly to us.

J.T. Baker Chemical Co. {Zen))
Phillipsburg,NewJersey ‘="

J.T.Baker Chemical Co.
Phillipsburg, N.J. 08865 : NAME

[0 Please send me a copy POSITION
of the new “Organic Lab- COMPANY

oratory Chemicals Cata-
log 641.” ADDRESS

O Please send me the CITY
latest issue of ‘‘Chemist- |
Analyst.”




Announcing a timely and scholarly new monograph

Zacks—"THE MOTOR ENDPLATE

Clearly describing and richly illustrating the anatomy, ultrastructure
and physiology of the mammalian motor endplate and its alterations
resulting from laboratory experimentation and the processes of disease

Figure 14. Phase contrast photomicrograph illustrating structural details in_a

motor endplate. The terminal axons are present at 4 and the rodlike sub-
neural apparatus is indicated at the arrows. Nuclei of the soleplate are
also shown at N. The muscle fibers are marked MF. (X 4000.)

By SUMNER I. ZACKS, M.D.

Neuropathologist to the Pennsylvania Hospital and Assistant Pro-
fessor of Pathology, University of Pennsylvania and Graduate
School of Medicine, Philadelphia, Pennsylvania. About 350 pages,
634" x 934", with about 100 illustrations. About $17.00.

New—Just Ready!
New!

Here is an authoritative new monograph offering a
clear summary of the recent extensive research on the
role of the motor endplate in neuromuscular disease—
sparked by Dr. Zacks’ fascinating speculations on the
clinical clues that biochemical studies coupled with
electron microscopy may soon provide.

The monograph covers pertinent microscopic anatomy,
histochemistry, electron microscopy, physiology and ex-
perimental pathology. Various neuromuscular disease
entities which show changes in the endplates are dis-
cussed—including such disorders as poliomyelitis, pro-
gressive muscular dystrophy and diabetic polyneuritis.
The book is extremely well documented—a true distilla-
tion of current and classic literature in the field but-
tressed with critical appraisals and interpretation.

The chapter on Experimental Pathology of Motor End-
plates offers an excellent discussion of experimental
alterations of motor endplates in animals by denerva-
tion and reinnervation, by physiologically active ma-
terials and by neurotoxic substances.

Dr. Zacks carefully correlates biochemical activity with
morphologic change in discussing endplate alterations.
He illuminates endplate changes in neuromuscular dis-
eases with electron micrographs showing the definition
of events at the cellular level.

A valuable appendix provides detailed information on
the preparation of specimen material (including re-
agents, methods and results) by staining with gold, sil-
ver, methylene blue or Janus green B and by perfusion
techniques for fixation of neuromuscular junctions. It
also ofters guidance in preparing material for use with
the electron microscope and for polarization optical
analysis.

Cheng—BIOLOGY OF ANIMAL PARASITES

A comprehensive, zoological approach to a beginning course in parasitology

This new introductory text extends the range of the
student’s basic grounding in biology. It emphasizes a
broad zoological approach to parasitology as a basic

science apart from medical or veterinary aspects of the
field.

In presenting basic concepts, Dr. Cheng stresses the
fundamentals of taxonomy, chemical composition, mor-
phology, life cycles, ecology, host-parasite relationships
and basic physiology; he omits lengthy discussions of
clinical symptoms, epidemiology, chemotherapy and
field eradication.

The parasitic animals are discussed from the phylo-
genetic standpoint—each group is presented in a sepa-
rate chapter or section, permitting the emphasis (or

omission) of particular taxa by the instructor. Dr.
Cheng gives full coverage of all important groups of
animal parasites, including certain turbellarians, co-
elenterates, mesozoans, annelids, etc. that are usually
omitted in medical texts.

Full consideration is given to gross and microscopic
morphology. This serves to guide beginning students in
basic lab work and to provide advanced students with
a quick reference. A list of suggested readings follow
each chapter. The book is lavishly illustrated with
many line drawings.

By THOMAS C. CHENG, Ph.D., Parasitologist, Northeast Shellfish Sanita-
tion Research Center, U.S.P.H.S., Narragansett, Rhode Island; and Adjunct
Professor of Zoology, University of Rhode Island, Kingston, Rhode Island.
About 735 pages, 7'4” x 10%”. with about 330 figures. About $13.00.
New-—Ready July, 1964!
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W. B. SAUNDERS COMPANY

Please send and bill me:

Address

West Washington Square, Philadelphia 5, Pa.

(Discount accorded to full time teachers listing affiliation.)

[0 Zacks—THE MOTOR ENDPLATE
[0 Cheng—THE BIOLOGY OF ANIMAL PARASITES

About $17.00
About $13.00

Sc 5-15-64
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TWO NEW LOW-COST
SPEGTROPHOTOMETERS
USE VARIABLE SLIT
PROGRAMMING

TO PROVIDE

A WIDE RANGE

OF RESOLUTION AND
ENERGY SCHEDULES

1
2500

FREQUENCY IN CM?

!
1000

|
i

FREQUENCY IN CM?

ips 150 &% 400 cme?

12,500 6,666
0.8 a5 34 kb 12 _ihy
. 337 Available also in linear wavelength readout. L 1 2 -
237B Available also in linear frequency readout. = -
137B NaCl
137 KBr
::;w;:!_.;;;;"A‘S7G stz ves B
',.:N_ NEAR MEDIUM
i INFRARED

Perkin-Elmer’s new low-cost infrared
spectrophotometers, the Models 237B and
337, share outstanding new capabilities:

= three-minute scan option for reliable
fast surveys;

8 variable slit programming, to optimize
spectral slit widths under varying require-
ments of sample, speed and resolution;
s external recorder attachment provisions,
for abscissa expansion or compression, as
required;

w dual-grating monochromator, for reso-
lution better than that of many instruments
costing twice as much.

The Model 237B covers the range from

A Indicates prism instrument

B indicates grating instrument

4000 to 625 cm, with a version avail-
able in linear wavelength. It is ideal if
you normally operate in this fundamental
region. The Model 337, also available in
either linear frequency, or linear wave-
length, scans from 4000 to 400 ¢m'. Both
instruments cover their individual ranges
in two serial scans, on convenient 82" x
11" charts.

No matter what your choice, either the
Model 237B or the Model 337 will pro-
vide all the performance you want at the
lowest price available. For more informa-
tion, write Instrument Marketing Division,
Perkin-Elmer Corporation, 210 Main
Avenue, Norwalk, Conn.

L

900 800
FREQUENCY IN CM*

4 Typical dual scan of indene. run in six minutes
in the three-minute scan mode of the Modet 337.
demonstrates excellent definition possible even
at this recording rate. Slit program was 6. Shaded
area shows range added by the Model 337 to that
of the Model 2378, In this region you gain access
to carbon-bromine, carbon-iodine and carbon-
chlorine vibrations, out-of-plane aromatic carbon-
hydrogen bonds, and data on inorganic and metal-
oxy or metal-nitrogen bonds in complexes.
Recent work also points to characteristic vibra-
tions of ketones, aidehvdes. acids and esters
occurring in the 500 cm - region.

Ammonia scan from 1200 to 800 cm™ points out
one wavenumber resolving power of Model 337.
with abscissa expanded cn auxiliary recorder.

PERKIN ELMEIR




news about DESAGA/BRINKMANN apparatus for

THIN LAYER CHROMATOGRAPHY

new Equipment... new Techniques... new Adsorbents

THIN LAYER
ELECTROPHORESIS

> PREPARATIVE
- TLC

A new migration chamber
developed specifically for TLE. Unique features for satura-
tion (chamber height only 1 mm), temperature control,
and buffer flow. The power supply can, of course, be used
for paper chromatography also. Have you investigated the
advantages of combining TLE with TLC?

Offers many advantages over column
procedures. Up to 40 grams of steroids can be separated
on a single 400 x 200 mm plate. New developing tanks, dry-
ing racks, desiccators, recovery systems and an automatic
sample-streaking instrument (illustrated) are now available
for quantitative separations on layers up to 2 mm thick.

Polyzonal TLC is a new tech-
nique which utilizes the sol-

‘ vent de-mixing phenomenon
ey

RADIOCHROMATOGRAM
SCANNER

for a rapid determination of

ideal developing conditions;

B ___ asingle solvent mixture pro-
T . ' ‘n 5% vides varied results (on the
o o same plate), which would

® e ‘: - otherwise require testing of
o g numerous plates in different

solvent systems. lllustrated
are separations of the same

Developed for scanning TLC plates which are up to 400mm & compound (2, 4-Dinitro-
long. The plate is automatically advanced on a motor- phenyl (1), DNP-Valine (ll),
driven sled. Mechanical adjustments permit perfect align- % DNP-Alanine (lIl), DNP-Gly-
ment under detector head. Usable with ratemeters, scalers cine (IV), and DI-DNP Histi-
and recorder for paper or thin layer chromatography. dine (V).

CONTINUOUS SOLVENT FLOW TLC ADSORBENTS AND ION EXCHANGERS

", ﬁ;ﬁztg::h?gw gﬁaemvgg:ig Over 40 different adsorbents and ipn exchangers
obtain separations not pos- are now in stock for inmediate delivery. New ma-
sible with standard develop- terials include an Ultra Pure version of Silica Gel

) : lustrated is H—the first adsorbent to offer both maximum
o a-Ay® ing procedures. purity and ideal separating characteristics—which
@ a chromatogram of the most ! e -
y % Vg l;.”’” important 2, 4 Dinitrophenyl is not true of competitive, washed, materials whose
vin 8,9 Hi® i amino acids. Continuous activity is inferior to standard grade materials.
0 gon ; P b solvent flow has also been Also, PEI Cellulose for the separation of nucleo-
Di-tls S “”m applied with great success tides and a new Polyphosphate Cation Exchanger.
b Qs . for amino acids in urine and
IR Xz | A . -
..s!- :23?:?; ;f”a'::; C:Q.fr ?/r;dri c',s:; Descriptive literature on all of the above and a revised
P sugars (saccharose, galac- catalog on basic accessories, featuring many new items

tose, fructose, ribose, etc.). and improved components, will be sent on request,

BRINKMANN

CANTIAGUE ROAD, WESTBURY, N.Y. 11590

‘ ) ST. LOUIS » CHICAGO » HOUSTON » CLEVELAND o WASHINGTON, D,C. » SAN FRANCISCO

INSTRUMENTS
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Here it is.

Our brand new 300 page Kontes TG-20
General Catalog listing over 11,000 stock
items of fine quality technical glassware.

Adapters, burets, condensers, distilla-
tion apparatus, evaporators, flasks—in
short, everything from A to Z.

Plus, more than 150 new items quickly
identified by a large black dot after each
catalog number.

Descriptive illustrations are spotlighted
to make it easy for you to check products,
catalog numbers, and prices all at one
time. No page hopping!

Ta-rah ta-rah!

Each product category has a section.

Right in the front of this catalog we
describe our new *‘Economy Purchases'’
Program. This lets you purchase certain
products with or without stopcock plugs
and stoppers. It's in response to your
requests and our recognition of the fact
that normal laboratory breakage often
results in an overabundance of very
nearly new plugs and stoppers. Now
you can order certain products at com-
petitive prices—less the full list price of
the unwanted component.

This saving is in addition to our regular
quantity discount on original purchases.

=« » « NEere comes TG-20!

TG-20 is as convenient to use as we can
make it. The only thing left is to make it
convenient for you to get it.

We do—it's free.

Write today on your company letterhead
or contact your Kontes technical repre-
sentative for a free copy of TG-20. (It
also includes a 24-page catalog on RGI
INCORPORATED Precision Laboratory
Instruments.)

KONTES

GLASS COMPANY
Vineland, New Jersey

Exclusive Distributors: KONTES OF ILLINOIS, Franklin Park, lilinols ¢« KONTES OF CALIFORNIA, Berkeley, California



Did you
ever try

to catch

a molecule?

It's quick and easy with any one of the 110 new PST
High Vacuum Pumping Systems from Bendix-Balzers.
Using only one lever, you can evacuate your chamber at
high speeds below5 X 107 mm ... quickly, and

without mistakes. A little diagram of lights on the
instrument panel follows you to reassure you that the
correct valves are open or closed, while the 2-station
thermocouple and cold cathode vacuum gauges watch the
molecules that haven't been caught yet.

If the power fails, the valves close automatically, and
your furnace or evaporator or space chamber is free from
back-surging oils and contamination.

Next time you have to catch a molecule, let one of our
PST High Vacuum Pumping Systems help you.

Write for catalog 2001.
Today.

BENDIX-BALZERS VACUUM, INC.
1645 ST. PAUL STREET, ROCHESTER, N. Y. 14621

AN AFFILIATE OF THE eﬂdl),CORPOF\'ATION
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OUNT THE ONES THAT COUNT

;‘]H;T;::T;ano M|E|T|E[R

UNIVERSITY II SERIES MODEL 530

Control the conditions . .. establish the authority of your
research . .. and organize the counting logic of your in-
vestigation . . . COUNT THE ONES THAT COUNT in scintil-
lation studies. Define the conditions by simple control set-
tings on the University Il Scintillation Spectrometer Model
530. Set the pre-determined background rate you wish to
subtract. Set the upper and lower levels of the window to
admit ““the ones that count”.

Set the all-electronic automatic baseline advance, if de-
sired, to create 100 channels (in 1% steps) over the-full
scale. Take advantage of a choice of either voltage or cur-
rent inputs to the high-gain amplifier for different detector
arrangements or for long-cable applications. Manual and
automatic operation, visual and printer readout, and solid
state circuit reliability in the University 1l Spectrometer
Model 530 assure you controlled conditions — you
COUNT THE ONES THAT COUNT.

Service available througn all Baird-Atomic sales offices, in
the U.S. and abroad. Write the Atomic Instrument Dept. for
brochure 530 or for a demonstration by a field engineer.

Scientists: Investigate challenging opportunities with Baird-Atomic.
An Equal Opportunity Employer.

BA/IRD -4 TOM/C, INC. e —— Sh Uwiversity Road, Cawdiridge, Moss, 02138

ies: Atomic A ies, Inc., Valley Stream, N. Y., Chemtrac, Inc.; Cambridge, Mass. Europe: B/A (Holland) N.V., SA Hartogstraat, The Hague, Holland
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In Micro Time

Photomicrography takes very little
time these days. Use a Polaroid MP-3
Industrial View Camera and you can
get finished black & white prints in
10 seconds or finished color prints in
50 seconds. You can check your re-
sults on the spot and if you don’t get
exactly what you want the first time,
make another exposure then and
there. You never run the risk of hav-
ing to repeat a difficult and time con-
suming set-up at a later date.

The camera (that’s it at the bot-
tom) is vertically mounted on a rigid
column. It glides right down so the
lensless shutter and extension tube
fit over your microscope objective.
You work with eye-level ground glass
viewing and focusing. Click the shut-
ter, count, and open the door. There's
vour finished photomicrograph.

And that's only one of the things
the MP-3 can do. It makes macro and
gross specimen pictures. It copies

Polaroid MP-3

X-rays, photographs and wall charts.
It even makes slides. And it uses 10
different kinds of Polaroid Land
Film plus conventional 4x5 b&w and
color films. This is a precision instru-
ment capable of exacting work but
vou don’t need special photographic
training to use it. Interested ? Write
- & for our free 6-page brochure
on the MP-3. Technical Sales
Dept., Polaroid Corporation,
8 Cambridge 39, Mass.

Industrial View Camera



GColumn right

Efficiency by the numbers. Your business
calls for calculations to solve your own
special number problems. Marchant®
makes calculators to suit every business

SCM Corporation, Dept. S5 ;
410 Park Avenue, New York 22, N. Y.

A high-speed multiplier, an instant divider
and two separate adding machines. It
combines memory plus printed tape plus
rotary speed. It's the biggest advance in

. A " Gentlemen: Please send me more infor-
— every professional need. Twelve bril-  rotary calculatérs since SCM introduced ~ mation on the Marchant line. | under-
liant calculators in all. Like the famous the first one in 1910. Experience has ¢ stand I will be under no obtigation.
Figuremaster® and Deci-Magic®. And this helped us develop just the calculator you Name

year, Marchant is proud to announce the need to solve your problems. Call your

new Transmatic 416, a very special tal- Marchant representative or clip the cou- Address

ent. It's actually four machines in one! pon to find out about them all. City Zone

SCM CORPORATION SMITH-CORONA TYPEWRITERS s MARCHANT CALCULATORS » PHOTOCOPIERS ¢ ADDING MACHINES : State :
CASH REGISTERS * ACCOUNTING MACHINES ® DATA PROCESSING SYSTEMS * TELECOMMUNICATIONS SYSTEMS * OFFICE SUPPLIES i _j
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COMMUNICATIONS:

how HVEC contributes to

research through the dissemination
of technical information.

Third High Voltage Engineering sponsored its Third International
International Accelerator Conference last November in Boston. The three-day
Accelerator meeting was attended by 480 Scientists from 21 countries. Fifty-
Conference five papers were presented.

Objective of the Conference: to promote the exchange of infor-
‘mation pertaining to accelerators, research program techniques,
space physics, electron research, accelerator technology, and exper-
imental techniques. Proceedings are presently being prepared and
will be available on request.

Tandem In October 1963, HVEC published the first Particle beams obtained at each installation
Quarterly issue of The Tandem Quarterly — a technical and their uses
report on tandem accelerator technology for
research laboratories and personnel. Its one aim:
to supply its recipients — mostly physicists and
operating staffs of tandem laboratories — with Excerpts from proposals (with permission of

information not usually covered in existing jour— the institution and funding agency)
nals. For instance:

Experimental techniques and hardware

Reviews of experimental programs

@ Accelerator installation and shielding infor-
» Machine operating experience mation

Service to HVEC disseminates a variety of information
Science on charged particle research, basic and applied,
as well as technical developments at HVEC.
Available information spans the spectrum of
nuclear research and technology . . . physics,
chemistry, and industrial and medical applica-
tions. As manufacturers of particle accelerators,
we provide this service because it reinforces the
scientific cause and acquaints a wide audience
with the uses and benefits of particle accelerators.
Technical This series is another recent HVEC program ® Carbon Determinations Via Charged Particle
Notes to disserninate information on noteworthy devel- Activation
opments in accelerator experimentation and tech- o Energy Spectra of Energetic Particles in Space
niques, particularly single-stage machines. Topics Mi id Simulati
to date include: icrometeorold Siunulation
. = High Energy Photons from Low Energy Van
& High Energy Protons from Low Energy Van de Graff Accelerators
de Graff Accelerators ® Copies of these and future Technical Notes are
= Heavy Ion Acceleration available upon request
New Single Stage HVEC recently introduced its ICT
ICT Accelerators Accelerator systems. These high-cur- For more detailed information,

rent machines offer the same high- . . .
purity particle beam, low energy spread and polarity-conversion please write to Technical Sales, H_'gh
fea;ures wlhich are c.}lxall;i\cteristic of Van de Graaff accelerators. Sev- Voltage Engineering Corporation,
eral models are available: .

® An 8-MeV Tandem Ion Accelerator convertible to electron Burlington, Massachusetts.
operation.

A 4-MeV Single S Positi I Accel ibl
A Eiscrr ;:'%:,,d?fb,l,::;}'x;. e f convertible a’ HIGH VOLTAGE

moaels mcorporate an nsu atmg ore ransiormer power
W7 ENGINEERING

source rated at 12 milliamperes. A 60 kilowatt 3 MeV electron
machine is also available. Sufficient power is provided to capitalize
on future developments in high-current particle source and target

technologies.
800 SCIENCE, VOL. 144
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vidual views of the authors and not official
points of view adopted by the AAAS or
the institutions with which the authors are
affiliated.

Editorial Board

MELVIN CALVIN NeaLr E. MILLER
ERNEST COURANT PHiLtr M. MORSE
FARRINGTON DANIELS COLIN S, PITTENDRIGH
JoBN T, EDSALL KeNNETH S. PITZER
Davip R. GODDARD DEWITT STETTEN, JR.
ALEXANDER HOLLAENDER WiLLiAM L. STRAUS, JR.
ROBERT JASTROW Epwarp L. TATUM
EpwiN M. LERNER II JoHN R. WINCKLER
WiLLARD F, LiBBY CLARENCE M. ZENER

Editorial Staff

Editor
PaiLip H. ABELSON

Publisher Business Manager
DAEL WOLFLE HaNs NuUSSBAUM

Managing Editor: ROBERT V. ORMES

Assistant Editors: ELLEN E. MURPHY, JOHN
E. RINGLE

Assistant to the Editor: NANCY TEIMOURIAN

News and Comment: DANIEL S. GREENBERG,
JoHN WALSH, ELINOR LANGER, MARION ZEIGER,
ROSEMARY GALLI

Europe: VictoR K. McELueNy, Flat 3, 18
Kensington Court Place, London, W.8, England
(Western 5360)

Book Reviews: SARAH S. DEES

Editorial Assistants: ISABELLA BOULDIN, ELEANORE
Burz, SyrLvia EBERHART, GRAYCE FINGER, NANCY
HAMILTON, OLIVER HEATWOLE, ANNE HOLDSWORTH,
MaRcia Isaak, RUTH KINGERLEE, HOWARD NATHEN-
soN, EpGar RICH

Advertising Staff

Director Production Manager
EARL J. SCHERAGO RAYMONDE SALAMA

Sales: New York, N.Y., 11 W. 42 St. (212-PE-
6-1858) : RIcHARD L. CHARLES, ROBERT S. BUGBEE

Scotch Plains, N.J., 12 Unami Lane (201-889-
4873): C. RICHARD CALLIS

Chicago Ili., 6 W. Ontario St. (312-DE-7-4973):
HERBERT BURKLAND

Los Angeles 45, Calif.,, 8255 Beverly Blvd.
(213-653-9817); WINN NANCE

EDITORIAL CORRESPONDENCE: 1515 Massa-
chusetts Ave., NW, Washington, D.C. 20005.
Phone: 202-387-7171. Cabile: Advancesci,
Washington. Copies of “Instructions for Contribu-
tors” can be obtained from the editorial office.
ADVERTISING CORRESPONDENCE: Rm. 1740,
11 W. 42 St, New York, N.Y. 10036. Phone:
212-PE 6-1858.

SCIENCE

Interfaces between Science and Public Policy

With the second World War, and ever since, we have had an
increasing concern for the power of science and technology in the
national service. Yesterday we hardly thought of science in its relation
to foreign policy; today it is all too easy to think of it only in that
connection. And over the long future we may find that questions
posed by the intricate relationship between matters of science and
technology and our domestic public affairs and public policy may
prove yet more urgent. Even today one can see the lengthening
shadows of various problems that surely lie in wait for us if they
are not already at our doorstep.

Who in the future will man the frontiers at the many interfaces
between science and public policy? Where will these people come
from? What should their training be? The scientific and technical
skills and knowledge and judgment that are brought to the service
of the nation at the governmental level are multiple in the points at
which they enter and the avenues through which they serve. They
are also multiple in kind. In the realm of policy one can distinguish
at least four general kinds of function: the execution of policy in-
volving matters of science and technology on the domestic front; the
corresponding function in relation to foreign policy; the formulation
of foreign and domestic scientific policy; and the integration of
scientific policy with the wider formulation of a general foreign policy.
There is also the fundamental task of scientific planning at the sub-
stantive level—the task, essentially, of scientific creativity. The several
levels of scientific planning have their counterparts in the kinds of
background and talents required of those who would discharge these
functions.

At the creative level, the function must depend on the intellect,
vigorously disciplined and highly prepared. The level of general and
administrative scientific policy requires extensive and intensive scien-
tific training combined with administrative judgment and acumen in
the most comprehensive connotations of these terms. Scientific orig-
inality in the narrower sense may be less essential. The formulation of
“political scientific policy” will require men and women with the
broadest kind of scientific competence. They should comprehend the
substantive aspects of the questions with which they deal, and their
personal scientific achievements should command the respect and
the service of the men of science of high calibre who must be their
advisers. They must also have a fundamental understanding of public
policy and of the modes and patterns of public representation and
negotiation. There are not many such men among us. How are we
to increase their numbers to the maximum that our population and
our resources will afford? H. M. Dowling, for many years head-
master of the Crewe County Grammar School in England, has ob-
served that good minds introduced early enough to the sciences and
humanities together, and introduced to them as coherent subjects
rather than as collections of isolated and apparently unrelated facts
and ideas, will retain a lifelong sympathy with, and a general under-
standing of, the objectives of both. Such men can truly evaluate the
currents of their time.

Among all the demands of our day in the field of science in na-
tional policy, the challenge of finding men and women who are
equipped to work in this most exacting field, and of properly prepar-
ing them to assume their burdens, stands preeminent. Upon how well
that task can be accomplished in the years to come will depend to no.
inconsiderable degree the welfare of America.

—CARYL P. HASKINS, Carnegie Institution of Washington
(From the Walter E. Edge lectures, Princeton University, March 1964)



Five Radiation Lab Functions
You Can Perform Best
witha

GAMMASCOPE’

1. Using mixed tracers in absorption studies

The 100-channel Gammascope will function as a dual-peak
spectrometer, clearly displaying the energy peaks of both
elements on the visual and printed spectrum. Both elements
are counted automatically and simultaneously.

2. Working with short-lived isotopes

Half-lives of less than a day are problems for scanning de-
vices, but the Gammascope, with fast automatic data ac-
cumulation, can complete a spectrum analysis in far less
time than it takes to materially affect the isotope’s activity.

3. Determining isotope purity

Monitoring samples to determine their purity or to check the
specifications of matched samples are other laboratory
processes that can be completed quickly and accurately
with the greater resolution, counting speed and readout effi-
ciency of the Gammascope.

4. Using several isotopes in succession

Itis a simple matter to recalibrate the Gammascope for each
new element used. Simply set the adjustable visual window
to intensify the primary energy peak. The window adjusts
to any width (number of channels) and any location on the
energy spectrum.

5. Making diagnostic and experimental
spectrum analyses

In whole body counts, uptake studies and other biophysical
radiation applications, the Gammascope will complete a
spectrum analysis in a fraction of the time a scanning spec-
trometer takes. All pulses are stored in the 100-channel
magnetic core memory while the cathode-ray tube simul-
taneously displays the build-up of the spectrum. To make a
complete analysis you calibrate in one step, start the
analysis and the automatic accumulation takes over. The
completed count — determined by the pre-set live timer —
can be printed out on the digital printer.

The Gammascope pulse analysis system includes built-in
linear amplifier, high voltage supply, visual display and ex-
ternal printer — $5990 (export slightly higher).

For complete data contact the nearest TMC office or Tech-
nical Measurement Corporation, 441 Washington Avenue,
North Haven, Connecticut.

Tme

TECHNICAL MEASUREMENT CORPORATION
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Koedalk advertises:

cyclic anions . . . the processing of your 16mm fllm by us . . . orderly rummaging

Like the dew of morn

oM o

Polyporic acid is D—C};Q . It has been found only in

the mushroom Polyporus rutilans. When the two hydroxyls
lose their protons, leaving the molecule a dianion, the
strangest thing happens. The four oxygens become quite in-
distinguishable from each other. The w-electrons in the ion
completely delocalize themselves, covering the whole structure
like the dew of morn. Such an anion is known as an oxo-
carbon. It has been minutely palpated by that new chemical
instrument, the high-speed digital computer. Oxocarbons con-
stitute a new class of aromatic substances. Molecular orbital
calculations, vibrational spectra, synthesis, and metal-com-
plexing properties for such manifestations of oxocarbon sym-

Q 0= o _ . o =
o .
metry as s :ﬁjo , and 0 are elaborated by

Prof. Robert West, of Wisconsin and his team in a series of
papers in J.A.C.S. for September 5, 1963.

West alleges* that we didn’t even know we had been selling
an oxocarbon for years. He happens to be right, but our
feelings of inadequacy are softened by the fact that he has
just coined the word ““oxocarbon” to represent cyclic
anions of the form C,0,™. He is talking about a mod- o"t-ox
erately popular redox indicator, Rhodizonic Acid
Dipotassium Salt (EASTMAN 2942), °

. . . . . 2 o~ .
Dissolved in water it yields o . Bubble air through
Lo ]
the solution and oxidative ring contraction results in
o -

CO- and the croconate ion, ijzf . Metal derivatives of

this ion have been known since 1841. A small usage that
EASTMAN 2942 probably finds as an analytical reagent for Bi,
Pb, Sr, and Sn may in reality depend on this ion. Reality grows
ever realer, thanks to generalizers like West. Further oxidize

HO o
<

o 3 = . . - . HeY "
with nitric acid, he says, and you get {3 .
o

EAsTMAN 2942 is not easy to make. We first tried in 1930
and flubbed. In 1936 we tried again, for a purpose arising
from internal research on photographic developers. That time
we flubbed not.

West applies the term “‘oxocarbon” also to triquinoyl octa-
hydrate, which we will write merely as CsO¢:8H20 because
its structure has been debated for 102 years. We tried selling it
for 10 of them without much luck and gave up.

There are some 4400 EASTMAN Organic Chemicals on which Dis-
tillation Products Industries, Rochester, N. Y. (Division of Eastman
Kodak Company) has not given up, however, and which it offers in
its “List No. 43.”°

The blunt truth

Genuine Kobak Processing Service for technical color motion-
picture footage is available. We suspect you are a bit startled
to see us so blunt about it, that you are well prepared to be-
lieve we can process our color film as it ought to be processed,
and that by and large you are quite pleased to note we can

* Private communication, in appreciation of which we are arranging to blow him
and the team and their ladies to dinner at the No. 1 steak house in Madison, with
plenty of Agaricus bisporus (Lange) Sing. on the steaks for those in the party who
enjoy it but certainly no P. rutilans.
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solicit the business. We are glad you are pleased and trust you
will find your confidence in our work to be well placed.

To get to the point, call 716-562-6000 and ask for Extension 3257
when you want the sharpest image edges and the sharpest color dif-
ferentiation that you can possibly hope at present to record on 16mm
film at index as high as 125. To save phone tolls, write Eastman Kodak
Company, Photorecording Methods Division, Rochester, N. Y. 14650.

Thus you arrange for our special forced processing of
Kopak ExTacHROME MS Film. But the word “forced”
bothers us. It is handy for distinguishing from the regular
processing for Exposure Index 64 and otherwise overemphat-
ic. It implies that you give up some of the sharpness, color
brilliance, color differentiation, and fineness of grain for which
ExTAcHROME MS Film is selected in the first place. You do,
a trifle. The difference, however, is of a magnitude such that
awareness of it entitles one to lavish compliments on the
power of his eye.

Kodak Processing Laboratories are willing and ready to
offer the choice between E.I. 64 and E.I. 125 processes.* They
seriously restrict themselves to a processing tolerance of +0.1
log E and are awfully stuffy about color uniformity. It is only
our quaint way of signifying respect for the pains that have
been invested in exposing the film.

I-r for i-r's sake

He is telling the man that a
set of 11 microfilm maga-
zines like the one in his
hand and the one he has
inserted in the top of the
reader holds the 21,000
infrared absorption spectra
that at least one publisher
now sells in microfilm form.
Other magazines (or rolls,
aperture cards, film jackets,
microfiches—all of which are compatible) will supplement this basic library
with the man’s own spectra. When matching “fingerprints” or when deducing
the structure of a new compound by comparison with related ones, the larger
the library the easier the task, provided the indexing system is good. When
it yields a desired number, the man will insert the proper magazine and let
the microfilm race until the code lines on the film, seen against the scale along-
side the screen, find their mark. On the screen appears the desired spectrum.
The piece of paper is a “hard” copy thereof, such as emerges from the slot in
the base at a touch of that button he is pressing. Nobody gets a chance to
rvin the integrity of the file.

Consider a man who holds down a job determining the iden-
tity of unknown substances. On his income tax return he has
written “chemist.” His family thinks of him holding a test
tube up to the light and scowling at it. Actually, a far more
typical working pose would show him rummaging through
heaps of long strips of paper as he searches for an i-r absorp-
tion spectrum that some pinhead has misplaced. In moments
of agonizing self-appraisal he knows that the way analytical
chemistry is practiced today, a more orderly approach to in-
formation storage and retrieval may earn several times as
many points as the ability to name from memory nine ways to
test for urea.

Expertise on the i-r (information-retrieval, that is) problems
of the modern analytical laboratory can hardly be expected to
come from within. Recordak Corporation, 770 Broadway,
New York City 10003, a subsidiary of Eastman Kodak Com-
pany, can hardly wait to send a representative who is well
aware that every lab has to work differently, that some will
have us do their microfilming for them, that some will want to
lease the right kind of microfilmer and do it themselves, that
some generate enough spectra to justify buying their own
microfilmer, etc., etc.

*But the E.L 125 processing is priced somewhat higher, and orders for processing
less than 1000 feet are bilied as 1000 feet.

899



VICKERS
Bzologzcal

MICROSCOPE

Designed for convenient, reliable
operation and FLAT FIELD, WIDE FIELD
performance . . . a basic microscope
stand of unrivalled stability —
capable of elaboration to apply most
techniques of microscopy and
photomicrography . . . optional
MAGNIFICATION CHANGER with
Bertrand Lens . . . built-in Intense
Research llluminator.

COOKE,
TROUGHTON
& SIMMS, Inc.

91 WAITE STREET, MALDEN 48, MASSACHUSETTS

Forthcoming Events

May

21-22. American Geological Inst., To-
ronto, Ont., Canada. (D. M. Kinney, U.S.
Geological Survey, Washington, D.C.)

21-22. Southern Textile Research Conf.,
Hilton Head Island, S.C. (American Assoc.
of Textile Chemists and Colorists, P.O.
Box 886, Durham, N.C.)

2]1-23. Minerals, 9th annual symp.,
Moab, Utah. (J. C. Fox, Soc. of Mining
Engineers, 345 E. 47 St., New York, N.Y.)

21-23. California Soc. of Professional
Engineers, annual, Palm Springs, Calif.
(J. C. Huisking, 970 Hillcrest Dr., Po-
mona, Calif.)

23-24. Radiosensitizers and Radiopro-
tective Drugs, 1st intern. symp., Milan,
Italy. (R. Paoletti, Pharmacology Inst.,
Via A. del Sarto, 21, Milan)

24-28. Institute of Food Technologists,
24th annual, Washington, D.C. (A.
Kramer, Dept. of Horticulture, Univ. of
Maryland, College Park)

24-28. Near and Middle East Medical
conf., Istanbul, Turkey. (P. Ponthus, In-
stitut de Radiologie et de Lutte Contre le
Cancer, Hotel-Dieu de France, Beirut,
Lebanon)

24-29. International Federation for In-
formation Processing, global conf., New
York, N.Y. (A. P. Speiser, I.B.M. Research
Laboratory, Zurichstr. 108, Adliswil-
Zurich, Switzerland)

25. Organic Solid State, 2nd symp.,
‘Franklin Inst., Phlladelphla Pa. (M. M.
Labes, Franklm Inst. Laboratories, 20th
and The Parkway, Philadelphia 3)

25-27. American Gynecological Soc.,
Hot Springs, Va. (American Gynecologi-
cal Soc., 3800 Reservoir Rd., Washington,
D.C. 20007)

25-27. Power Reactors and Radioiso-
topes, Canadian Nuclear Assoc., Toronto,
Ont. (CNA, 19 Richmond St. West, To-
ronto 1, Ont.)

25-29. Society of Physical Chemistry,
14th annual, Bordeaux, France. (G. Em-
schwiller, Soc. de Chimie physique, 10,
rue Vauquelin, Paris 5°, France)

26-29. Water Studies, 17th intern. conf.,
Liége, Belgium. (Cebedeau—Journees
1964, 2, rue A. Stevart, Liége)

27-29. Canadian High Polymer Forum,
12th, Ste. Marguerite, Quebec. (H. Daoust,
Dept. of Chemistry, University of Mon-
treal, P.O. Box 6128, Montreal, P.Q.)

27-29. Operations Research Soc. of
America, Montreal, P.Q., Canada. (G. D.
Shellard, New York Life Insurance Co.,
51 Madison Ave., New York, N.Y. 10010)

27-29. American Ophthalmological Soc.,
Hot Springs, Va. (AOS, 108 E. 68 St.,
New York, N.Y. 10021)

28-30. American Assoc. of Museums,
St. Louis, Mo. (S. F. Borhegyi, Milwau-
kee Public Museum, Milwaukee 3, Wis.)

28-31. Rockets and Space Flight, 13th
symp., Darmstadt, Germany. (A. F. Staats,
Hermann-Oberth-Gesellschaft, Gesellschaft
zur Foérderung der Erforschung,.ynd FEr-
schliessung des Weltraumes, Fritz-Béin-
dorﬁ-A]lee 9, Hanover, Germany)

"30-7. Medical Surgical meetings and”

film festival, 5th intern., Turin, Italy.
(Minerva Medica, Corso Bramante n. 83—
85, Turin, Italy)

June

1-3, Instrument Soc. of America, Anal-
ysis Instrumentation Div., symp., San
Francisco, Calif. (Northern California
Sec., ISA, 1341 Seventh St., Berkeley,
Calif. 94710)

1-3. Chemical Inst. of Canada, 47th
annual, Kingston, Ont. (D. G. Diaper,
Royal Military College, Kingston)

1-3. Subunit Structure of Proteins, 17th
biology symp., Brookhaven Natl. Labora-
tory, Upton, N.Y. (S. Lacks, Dept. of
Biology, Brookhaven Natl. Laboratory,
Upton 11973)

1-4. Basic Science and Clinical Aspects
of Muscle, Edmonton, Alberta, Canada.
(G. Monckton, Univ. of Alberta Hospital,
Edmonton)

1-5. Medical Library Assoc., 63rd an-
nual, San Francisco, Calif. (MLA, 919 N.
Michigan Ave., Chicago 11, IlIl.)

1-5. Society of the Plastics Industry,
natl. conf.,, New York, N.Y. (W. C. Bird,
250 Park Ave., New York 10017)

1-6. Gastroenterology, 7th intern.
congr., Brussels, Belgium. (Assoc. of Natl.
European and Mediterranean Socs. of
Gastroenterology, 43, rue des Champs-
Elysées, Brussels 5)

2-3. Photovoltaic Specialists, 4th annual
conf., Cleveland, Ohio. (P. Rappaport,
RCA Laboratories, Princeton, N.J.)

2—4. Global Communications, intern.
symp. (Globcom VI), Philadelphia, Pa.
(R. Guenther, RCA Communications Sys-

_tems Div.,, Bldg 1-3-1, Camden, N.J.),

2-4. Te'femetermg, natl."conf., Los An-"
geles, Calif. (W. S. Pope, 8420 Qumn St.,
Downey,_ Calif.)
~ 2-5. Food Microbiology, 4th intern.
symp., Géoteborg, Sweden. (N. Molin,
Swedish Inst. for Food Preservation Re-
search, Goteborg 16)

2-6. Acoustical Conf., 3rd., Budapest,
Hungary. (Acoustics Div., Hungarian Soc.
of Optics, Acoustics, and Film Techniques,
Szabadsig tér 17, Budapest 5)

2-6. Opthalmic-Optics, intern. congr.,
Copenhagen, Denmark. (Danmark Special
Optiker-Forening, Vesterbrogade 41B,
Copenhagen 5)

3-5. Collaborative Pesticides Analytical
Committee, 8th, Wageningen, Nether-
lIands. (R. de B. Ashworth, c/o Plant Pa-
thology Laboratory, Hatching Green,
Harpenden, Hertfordshire, England)

3-10. American Metalworking Technol-
ogy for the European Community
(AMTEC), Brussels, Belgium. (E. L.
Koester, ASTM, 10700 Puritan Ave., De-
troit, Mich.)

7-9. National Public Relations Council
of Health .and Welfare Services, New
York, N.Y. (The Council, 257 Park Ave.
S., New York 10010)

7-9. Isotopically Labeled Drugs in Ex-
perimental Pharmacology, conf., Chicago,
Hl. (L. J. Roth, Dept. of Pharmacology,
Univ. of Chicago, Chicago 60637)

7-11. Special Libraries Assoc., St. Louis,
Mo. (Mrs. J. North, Missile and Space
Div., Lockheed Aircraft Corp., Palo Alto,

" Calif)

7-12. Mass Spectrometry and Allied
Topics, 12th annual conf., Montreal, Que-
bec, Canada. (N. D. Coggeshall, Gulf Re-
search and Development Co., P.O. Drawer
2038, Pittsburgh, Pa. 15230)
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sherer
plant
growth

rooms

for research
for teaching

Only Sherer matches all your
needs in plant growth rooms.
Three different sized units, each
one providing complete
programming of temperature and
lights, enable you to meet your
experimentation requirements and
provide more active instruction—
within your budget limits.

MODEL CEL 37-14

O Send Me Bulletin 635. 14
square foot plant bed.
Completely pre-assembled,
requires less than 19 square
feet of floor space.

A SIZE FOR EVERY USE—CHECK
THE BULLETINS YOU WANT!

MODEL CEL 512-37

O Send Me Bulletin 634.
37 square foot plant bed.
Prefabricated ; simple drain
and electrical connections.
Designed for Stationary
installation.

MODEL CEL 25-7 GRO LAB

O Send Me Bulletin 146.
7 square foot plant bed.
Simply plug-in to be in
operation. Priced under
$2000.00 complete,

Il SHERER

SHERER GILLETT COMPANY « Marshall 3, Michigan 49068
Quality Products for over 112 Years
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rats or guinea pigs...

available in 3 different materials

General-purpose Econo-Cage designed for the laboratory
with varying requirements in animal experimentation.
Chemical-resistant, unaffected by most disinfectants, ani-
mal wastes. True economy, highest efficiency.

11" x 8%2" x 6" deep; 90 sq. in. floor area.

LID =12G

Zinc-plated steel. Straight
wires set on 5/16” centers
with integral V-shaped feeder;
separate integral water bottle
holder; ventage area 85%:;
feeder capacity 35 cu. in.

LID #12BP

Single piece combination lid
and V-shaped feeder of 3 x 3
galvanized wire mesh
mounted to polycarbonate
plastic frame. Ventage area,
65%, feeder capacity, 35cu. in.

901




HANDLE
HAZARDOUS
MATERIALS
SAFELY!

w TOXIC CHEMICALS

= RADIOACTIVE MATERIALS
= LIVE VIRUSES, BACTERIA
= CONTAMINANTS

= MIRACLE METALS

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

MICRO-
BIOLOGICAL
SAFETY
CABINET

f Stainless steel.
One of many

safety enclo-
sures available.

VACUUM
DRY BOX ¢
Stainless steel.
For work in a
controlied
atmosphere.

SEND FOR
VALUABLE
REFERENCE
ON

SAFETY
ENCLOSURES

S. BLICKMAN, INC.
6905 Gregory Ave. o Weehawken, N. ).

[ Please send book on safety enclosures
O Also send catalog on laboratory furniture

NAME
TITLE
COMPANY.

cITY STATE

- LD (. (esss of Rl Sewsice==-
902

7-13. European Ophthalmological Soc.,
2nd congr., Vienna, Austria. (J. Frangois,
15, Place de Smet de Naeyer, Ghent,
Belgium)

8-9. Basic Cancer Research, 2nd Scan-
dinavian symp., Stockholm, Sweden. (K.
E. Hellstrom, c/o Riksféreningen mot
Cancer, Postgiro 90 19 51, Stockholm)

8-10. Quasi-Optics, symp., Polytechnic
Inst. of Brooklyn, 14th, New York, N.Y.
(Polytechnic Inst. of Brooklyn, 55 John-
son St., Brooklyn 1)

8-~11. Cardiovascular Conf., 2nd intern.,
St. Adele, Quebec, Canada. (D. F. M.
Bunce, Dept. of Physiology, College of
Osteopathic Medicine and Surgery, Des
Moines, Iowa)

8—11. International Planned Parenthood
Federation, conf. of region for FEurope,
Near East, and Africa, London, England.
(J. Bettie, 6 Pembroke Rd., London W.1)

8-12. Surface Contamination, intern.
symp., Gatlinburg, Tenn. (B. R. Fish,
Health Physics Div., Oak Ridge Natl.
Laboratory, P.O. Box X, Oak Ridge, Tenn.
37831)

9. International Assoc. for the Preven-
tion of Blindness, Vienna, Austria. (J. P.
Baillart, 47, rue de Bellechasse, Paris 7°,
France)

9-11. Cobalt Applications, intern. meet-
ing, Brussels, Belgium. (Cobalt Informa-
tion Center, Battelle Memorial Inst., 505
King Ave., Columbus 1, Ohio)

9-11. Electromagnetic Compatibility,
6th natl. symp., Los Angeles, Calif. (J.
A. Eckert, Dept. 3441/32, Northrop Nor-
air, 3901 West Broadway, Hawthorne,
Calif.)

9-12. Canadian Federation of Biologi-
cal Societies, Halifax, N.S. (A. H. Neu-
feld, The Federation, Univ. of Western
Ontario, London, Ont., Canada)

9—12. Max Planck Soc. for the Further-
ance of Science, general meeting, Ham-
burg, Germany. (Max-Planck Gesellschaft
zur Forderung des Wissenschaften e.V.,
Diisseldorf, Germany)

10-12. Heat Transfer and Fluid Me-
chanics, Berkeley, Calif., (S. Levy, General
Electric Co., 150 Curtner Ave., San Jose,
Calif.)

10-19. Intergovernmental Oceanograph-
ic Commission, 3rd session, Paris, France.
(W. S. Wooster, Office of Oceanography,
UNESCO, Place de Fontenoy, Paris 7°)

11-13. Manufacturing Chemists’ Assoc.,
92nd annual, White Sulphur Springs, W.
Va. (MCA, 1825 Connecticut Ave., NW,
Washington, D.C.)

11-13. Population Assoc. of America,
San Francisco, Calif. (P. C. Glick, Bureau
of Census, Washington, D.C. 20233)

13-19. Medical Film Festival, Helsinki,
Finland. (W. M. A.-Film Finmedicas,
Ullanlinnankatu 1, Helsinki)

13-19. World Medical Assoc., 18th
general assembly, Helsinki, Finland. (H. S.
Gear, 10 Columbus Circle, New York,
N.Y. 10019)

14-17. American Assoc. of Feed Mi-
croscopists, 12th annual, Hot Springs, Ark.
(G. M. Barnhart, Missouri Dept. of Agri-
culture, State Office Bldg., Jefferson City,
Mo.)

14-17. American Nuclear Soc., 10th an-
nual, Philadelphia, Pa. (O. J. DuTemple,
244 E. Ogden Ave., Hinsdale, Ill. 60502)

14-18. Industrial Pharmaceutical Re-

search, 6th natl. conf., Land O’Lakes, Wis.
(L. W. Busse, 190 Pharmacy Bldg., Univ.
of Wisconsin, Madison 6)

14-18. Health Physics Soc., 9th annual,
Cincinnati, Ohio. (H. F. Kolde, Taft Sani-
tary Engineering Center, Cincinnati)

14-19. Alpha Chi Sigma Fraternity,
Greenvale, L.I., N.Y. (M. L. Griffin, 5503
E. Washington St., Indianapolis, Ind.)

14-19. Cardiology, 7th inter-american
congr., Montreal, P.Q., Canada. (The Con-
gress, 2052 St. Catherine St., W., Mon-
treal 25)

14-20. National Speleological Soc., an-
nual conv., New Braunfels, Tex. (J. H.
Estes, 2818 S. 39 St., Abilene, Tex. 79605)

15-17. Lattice Defects in Quenched
Metals, intern. conf., Argonne, Ill. (The
Conference, Bldg. 212, Argonne Natl.
Laboratory, Argonne)

15-17. Institute of Navigation, 20th an-
nual, New York, N.Y. (P. Rosenberg, 330
Fifth Ave., Pelham, N.Y. 10803)

15-17. American Neurological Assoc.,
89th annual, Atlantic City, N.J. (M. D.
Yahr, 710 West 168 St., New York, N.Y.)

15-18. American Soc. of Limnology
and Oceanography, 27th annual, Miami
Beach, Fla. (G. H. Lauff, ASLO, Sapelo
Island Research Foundation, Sapelo Is-
land, Ga.)

15-18. Materials, 2nd intern. symp.,
Berkeley, Calif. (T. H. Chenoweth, 276
Hearst Mining Bldg., Univ. of California,
Berkeley 94720)

15-19. Antibiotics, intern. congr.,
Prague, Czechoslovakia. (V. Vléek, Anti-
biotics Research Inst., Roztoky near
Prague, Czechoslovakia)

15-19. Molecular Spectroscopy, symp.,
Columbus, Ohio. (H. H. Nielsen, Dept. of
Physics, Ohio State Univ., 174 W. 18
Ave., Columbus 43210)

15-19. Technical Writers, 12th annual
inst., Troy, N.Y. (J. R. Gould, Rensselaer
Polytechnic Inst., Troy)

15-21. Women Engineers and Scientists,
1st intern. conf.,, New York, N.Y. (E.
Eaves, 18 Third Ave., Port Washington,
N.Y. 11050)

15-3. Relativity, teaching at undergrad-
uate level, Arlington, Tex. (J. Ellis, Dept.
of Physics, Arlington State College, Ar-
lington)

15—4 Sept. Gordon Research Conf., New
Hampshire. (W. G. Parks, Dept. of Chem-
istry, Univ. of Rhode Island, Kingston)

16-17. Computer Augmentation of Hu-
man Reasoning, symp., Washington, D.C.
(W. D. Orr, TRW Computer Div., 8433
Fallbrook Ave., Canoga Park, Calif.)

16-18. Entomological Soc. of America,
Pacific Branch, annual, Long Beach,
Calif. (W. W. Allen, 112 Agrie. Hall,
Dept. of Entomology, Univ. of California,
Berkeley)

17-19. Microscopy, 11th intern. symp.,
Chicago, Ill. (MICRO-64, McCrone Re-
search Inst., 451 E. 31 St., Chicago 60616)

17-20. American College of Angiology,
Las Vegas, Nev. (A. Halpern, 11 Hampton
Court, Great Neck, N.Y.)

17-20. International Assoc. for the
Study of the Bronchi, 14th congr., Vienna,
Austria. (Secretariat, The Congress, c/o
Wiener Medizinische Akademie fiir Arzt-
liche Fortbildung, Aslerstr. 4, Vienna 9)

18-19. Patent, Trademark, and Copy-
right Research Inst., 8th annual conf.,
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narrow
necks

no
longer

E
nuisance!

It's a combination

glass and reference
electrode only
10 mm in diameter.

Fits easily into
Erlenmeyer flasks
and tight test tubes.
Measures samples as

small as 0.3 mi.

it's just one of the
127 different kinds of
Beckman pH
electrodes you can
order right from stock
from your nearest

8 1an Sales

For more kinds write
for our new

Electrode Catalog.

INSTRUMENTS, INC

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION
FULLERTON, CALIFORNIA

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND;

MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS,
FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA
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George Washington Univ., Washington,
D.C. (PTCR Inst., George Washington
Univ., Washington, D.C. 20006)

18-19. American Rheumatism Assoc.,
San Francisco, Calif. (J. A. Coss, Jr., 20
E. 76 St., New York, N.Y. 10021)

18-20. Community Psychiatry, conf.,
Univ. of Wisconsin, Madison. (L. M.
Roberts, 1300 University Ave., Madison)

18-20. Endocrine Soc., San Francisco,
Calif. (H. H. Turner, 200 N. Walker,
Oklahoma City, Okla.)

18-20. American Assoc. of Physics
Teachers, summer meeting, Madison, Wis.
(H. R. Crane, Dept. of Physics, Univ. of
Michigan, Ann Arbor)

18-20. Space Technology, 4th European
symp., Rome, Italy. (A. Eula, Associaz-
zione Italiana Razzi, Piazzo ‘Santo Ber-
nardo 101, Rome)

18-20. Sulfite Pulping, conf., Chicago,
Ill. (Technical Assoc. of the Pulp and
Paper Industry, 360 Lexington Ave., New
York, N.Y. 10017)

18-22. American College of Chest
Physicians, San Francisco, Calif. (M.
Kornfeld, 112 E. Chestnut, Chicago, Ill.)

19. Parenteral Drug Assoc., Philadel-
phia, Pa. (The Association, Broad and
Chestnut Sts., Philadelphia 7)

19-20. American Geriatrics Soc., 21st
annual, San Francisco, Calif. (AGS, 10
Columbus Circle, New York, N.Y. 10019)

19-27. Chemical Engineering, European
conv., Frankfurt am Main, Germany (Chi-
cago Section, American Chemical Soc.,
86 E. Randolph St., Chicago 1, Ill.)

21. Surface Physics, Providence, R.I
(W. H. Brattain, Bell Telephone Labora-
tories, Murray Hill, N.J. 17971)

21-23. Society for Investigative Der-
matology, 25th annual, San Francisco,
Calif. (H. Beerman, SID, 255 S. 17 St,
Philadelphia, Pa. 19103)

2]-24. American Soc. of Agricultural
Engineers, Fort Collins, Colo. (J. L. Butt,
ASAE, 420 Main St., St. Joseph, Mich.)

21-25. Air Pollution Control Assoc.,
57th annual, Houston, Tex. (The Associa-
tion, 4400 Fifth Ave., Pittsburgh, Pa.)

2]-25. American Medical Assoc., San
Francisco, Calif. (F. J. L. Blasingame,
N. Dearborn, Chicago, IlIl. 60610)

21-26. American Soc. for Testing and
Materials, 67th annual, Chicago, IIl.
(ASTM, 1916 Race St., Philadelphia 3,
Pa.)

22-24. American Dairy Science Assoc.,
Tucson, Ariz. (H. F. Judkins, 32 Ridge-
way Circle, White Plains, N.Y.)

22-24. Medicinal Chemistry, 9th natl.
symp., Minneapolis, Minn. (A. T. Win-
stead, American Chemical Soc., 1155 16th
St., NW, Washington, D.C. 20006)

22-24. Association for Research in
Ophthalmology, San Francisco, Calif. (H.
Kaufman, c/o Hillis Miller Health Center,
Gainesville, Fla.)

22-24. Photosensitization in Solids, in-
tern. conf., Chicago, Ill. (L. Grossweiner,
Dept. of Physics, Illinois Inst. of Tech-
nology, Chicago)

22-24. American Assoc. of Physical
Anthropologists, 33rd annual, Mexico
City, Mexico. (T. D. Stewart, The Asso-
ciation, U.S. Natl. Museum, Washington,
D.C)

(Continued on page 908)

GAS

CHROMATOGRAPHY
SUPPLIES

® SOLID SUPPORTS
® COLUMN PACKINGS
® COLUMNS & ACCESSORIES

THIN-LAYER
CHROMATOGRAPHY

SUPPLIES

® APPARATUS

® HIGHLY PURIFIED
ADSORBENTS

HIGH-PURITY

LIPIDS

® FATTY ACIDS

® RADIO CHEMICALS
°

°

CHOLESTERYL ESTERS
TRIGLYCERIDES

QUALITY

® EXTENSIVE TESTING OF
MATERIALS

® TEST RESULTS SUPPLIED
TO CUSTOMERS

SERVICE

® 90% of Orders are Shipped
Within & Hours of Receipt
® Complete Catalog and GAS —
CHROM Newsletter Available on Reques

APPLIED 2 /. SCIENCE

LABORATORIES, INC.
P. O. BOX 140, STATE COLLEGE, 2,PA.
PHONE 814-238-2406



This is the most versatile camera microscope

It is the Carl Zeiss Ultraphot Il. If you want a micro-
scope that will do just about everything and is easy to oper-
ate, this is the one you ought to choose.

It gives you the highest degree of performance yet attained
in photomicrography. Once the image is focused, at the touch
of a button, the automatic camera produces sharp and prop-
erly exposed photomicrographs. Sheet film 4 x 5", 35mm roll
film, or Polaroid film can be used. The camera head can be
substituted by ground glass screen for projection viewing.

The camera microscope has a unique illuminating system:
you can work with reflected or transmitted light or use both
simultaneously.

A choice of three light sources is available: tungsten filament
bulb, high pressure mercury burner, carbon arc lamp with
automatic feed.

The tube head is provided with a quintuple revolving nose-
piece for the objectives and the built-in **Optovar" which in-
creases the magnification by 1.25x, 1.6x, or 2x. Therefore no
additional eyepieces are required. The binocular tube is
equipped with an interpupillary distance adjustment device
and can be corrected for ametropia. .

A full complement of accessories makes it possible to do any
kind of study in your specialty. Write Dept. SC for detailed in-
formation. Complete service facilities available,

. ,
CARL ZEISS, INC. The Great Name in Optics

444 Fifth Avenue, New York, N. Y. 10018

. WEST GERMANY

BRANCH OFFICES IN ATLANTA, CHICAGO, LOS ANGELES, SAN FRANCISCO, SEATTLE IN CANADA: TORONTO, WINNIPEG, VER
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New Products

Automatic 100-channel pulse height
analyzer provides spectrum analysis of
gamma ray and beta particles as well
as high-energy protons, charged parti-
cles, and fission products. Visual pres-
entation of the energy spectrum simpli-
fies calibration of the analyzer. A vari-
able single-channel window control per-
mits operation of the instrument as a
single-channel system, as a multi-chan-
nel unit with any number of channels
up to 99, or both. Readout is provided
by a digital print-out unit. Channel
number and counts are printed serially
on paper tape. The instrument includes
a built-in high-voltage supply, linear
amplifier, preset timer, live time meter,
add-subtract logic, output for totalizing
counts, and static and dynamic display.
—J.S. (Technical Measurement Corp.,
Dept. S202, 441 Washington Ave.,
North Haven, Conn.)

Precision recording absolute spectro-
fluorometer provides excitation spec-
tra produced by constant energy that
can be converted to highly accurate
absorption spectra by division by wave-
length for quantum correction and ap-
plication of appropriate scale factor.
In addition the fluorescence emission
spectrum is recorded, corrected for
system and photo sensor wavelength
dependency. Absorption spectra can
be obtained by this fluorometric means
at concentration levels one or more
orders of magnitude below that re-
quired for absorption spectrophotom-
etry. Corrected fluorescence spectra
will allow immediate assignment of
the energy levels involved without
the use of reference phosphors and

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

Robert L. Bowman (R.L.B.), with the assist-
ance of Denis J. Prager (D.J.P.), Laboratory of
Technical Development, National Heart Institute,
Bethesda 14, Md. (medical electronics and bio-
medical laboratory equipment).

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

The information reported here is
from manufacturers and from other sources
considered to be reliable. Neither Science nor
the writers assume responsibility for the accu-
racy of the information.

Address inquiries to the manufacturer, men-
tioning Science and the department number.

obtained
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correction calculations. The complete
instrument utilizes the xenon arc in
a highly efficient arrangement and the
light that passes through the sample
is monitored by a thermocouple bolom-
eter that has a very flat energy ver-
sus wavelength response. The output of
the bolometer controls a reference light
level and fluorescence intensity is mea-
sured as a ratio of these values. The
emission monochromator and the pho-
to-tube responses are sufficiently stable
to permit a correction cam to modify
the reference level to correct the sys-
tem without any reduction in sensitivity
of the instrument with attenuators or
slit adjustments that would influence
the band-pass of the instrument. Sec-
ond-order spectra are removed by fil-
ters that are automatically inserted as
the monochromators scan. Spectrum
scan time is optimized automatically
to maintain resolution to selectable lim-
its over sharp peaks and reduce time
spent in flat regions. In addition to
fluorometry the instrument operates as
a double beam, double monochromator
spectrophotometer.—R.L.B. (G. K.
Turner Associates, Dept. S238, 2524
Pulgas Ave., Palo Alto, Calif.)

High-sensitivity  recorder (model
V.0.M-7) with a full-scale sensitivity
of 0.5 mv is designed to measure the
output of gas chromatography detec-
tors, electrode potentials, and other
low-level signals in biomedical re-
search. Simply an improvement of the
earlier V.O.M.-5, the new model di-
rectly measures and records d-c volt-
age, current, and resistance without
need for external converters. It has a
calibrated accuracy of =+0.5 percent
full scale on the 0.5-, 1-, and 10-mv
ranges, and =+2 percent on the 0.1-,
1-, and 10-volt ranges. Five current
ranges are provided from 1 pa to 10
ma with =2 percent accuracies on all
ranges. The most sensitive resistance
setting allows a full-scale deflection for
1 ohm. Like the V.0.M.-5, the new
model weighs 20 Ib (9 kg) and can
be used flat, tilted 30°, or wall
mounted.—D.J.P. (Bausch & Lomb,
Dept. S251, Rochester, N.Y. 14602)

Ball rebound tester measures the en-
ergy absorbed when a small steel ball
is dropped on a sample to evaluate the
physical properties of plastic materials.
The tester is said to measure the re-
sponse of polymeric materials, plastics,
elastomers, and films to fixed impact
energy of constant frequency from
—200° to -+500°F in vacuum or in
any desired atmosphere. The manufac-
turer states that the resulting informa-
tion can be used to determine ther-
modynamic transitions, damping factor
as a function of temperature, and other
physical properties. The specimen disks,
1 inch (2.54 cm) in diameter, required
for the test, may be cut from film,
sheet, or extrusions. The tester is semi-
automatic, motorized, and has a built-
in temperature controller.—J.S. (Tran-
sistor Automation Corp., Dept. S203,
101 Erie St., Cambridge 39, Mass.)

Pneumatic air dryer provides dry air
containing less than 4 parts per mil-
lion H:O at a rate of 2.5 ft*/min for
purging infrared spectrophotometer.
High-resolution infrared spectrophotom-
etry requires dry air in the sample
chamber to eliminate absorption bands
due to water vapor in the atmosphere.
The Beckman Pneumatic Air Dryer re-
quires a compressed air source capable
of 5 ft*/ min at 100 1b/in® (gage), and
an 115-volt a-c outlet. The compressed
air enters through an inlet filter into
two identical desiccating chambers.
Highly absorbent packing material with-
in each chamber removes both water
vapor and oil from the air as it passes
through. A timing motor actuates a
value system which alternates the air
flow through the two chambers in 30-
sec cycles. First one chamber supplies
dry air to the instrument, then the
other. During the period a chamber is
not supplying air, the flow of air
through that chamber is reversed and
the chamber itself is purged. The out-
put of the chambers passes through
another filter and pressure regulator.
Once in operation, the time required
to reach the spectrophotometer’s op-
timum purge is generally between 8
and 12 hours. For this reason, when
an instrument is in daily use, 24-hour-
a-day operation of the dryer is recom-
mended. This dryer, which may be
used on any spectrophotometer de-
signed for purging, may be wall mount-
ed or placed on any flat surface con-
venient to the instrument.—D.J.P.
(Beckman Instruments, Inc., Scientific
and Process Instruments Div., Dept.
S242, Fullerton, Calif.)
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FROM

E. MERCK, A. G.

(Darmstadt, W. Germany)

The Most Complete
Program of
Quality Controlled
Adsorbents

for THIN-LAYER
CHROMATOGRAPHY

Synthetic
Polyribonucleotides

Prepares 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:
Dept, B, Enzymology Research Labo-
ratory, Miles Chemical Company,
Elkhart, Indiana.

MILES

CHEMICAL COMPANY

Division of Miles Laboratories, Inc.

Fluorescent

ADSORBENT Indicator BINDER | DELIVERY
ALUMINUM OXIDE G NO Caso. One Day
ALUMINUM OXIDE GF YES CaS0. One Day
ALUMINUM OXIDE H(*) NO INORGANIC | One Day
ALUMINUM OXIDE HF(*) YES INORGANIC | One Day
KIESELGUHR G NO CaSo. One Day .
POLYAMIDE POWDER NO NO One Day
SILICA GEL G NO Caso. One Day
SILICA GEL GF YES CaS0. One Day
SILICA GEL H(*) NO silicon dioxide | One Day
SILICA GEL HF(*) YES silicon dioxide | One Day
SILICA GEL HF 254 + 366(*) YES silicon dioxide | One Day

NOTES:

1) Starred (*) materials will not set until spread...can be kept in
suspension on the shelf. U.S. Pat. Pending.

2) All “H" Series materials are ideal for preparative techniques be-
cauise they will not crack when used for thicker layers (0.5 to 2.0
mm).

J) Silica Gel HF 254 4 366 includes two fluorescent indicators for
identification at 2540A and 3660A.

For complete descriptive literature on adsorbents and on apparatus—
describing Standard TLC Procedures, Preparative TLC, Horizontal and
Descending TLC, Sandwich-type Developing Systems, and Thin-Layer
Electrophoresis — please request new catalogs now available.

OBRINKMANN

ANTIAGUE ROAD, WESTBURY, N.Y 11520

IS + CHICAGO « HOUSTON o GLEVELAND » WASHINGTGM, B.C » S neisco

ITNSTRUMENTS

Klett Summerson
Photoelectric Colorimeter

No. 800-3

Test Tube
Model

L 4
KLETT COLONY MARKER and TALLY

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

K/el Z‘ MANUFACTURING CO., INC,,

179 East 87th Street, New York, 28, N.Y.
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MAGNETIC
BASE $200.

FROM

MACHEREY, NAGEL & CO.

The Most Complete

Program of Quality

Controlled Cellulose
Powders and lon Exchangers

for THIN-LAYER
CHROMATOGRAPHY

Available from

Special Chemicals Dept.
WINTHROP LABORATORIES

1450 Broadway, N.Y. 18

15 MAY 1964

Fluorescent
MATERIAL Indicator | BINDER | DELIVERY
Cellulose, normal NO NO One Day
DISTRIBUTOR y Cellulose, normal YES NO One Day
ERIG SOBOTKA CO Cellulose, normal NO CaSo0, One Day
110 WEST 40th STREET, NEW YORK, N.Y. 10018 Cellulose, normal YES CaS0. | One Day
Cellulose, acetylated 10% NO NO One Day
Cellulose, acetylated 10% NO CaS0. One Day
Cellulose, acetylated 20% NO NO One Day
Cellulose, acetylated 20% NO CaS0. One Day
: ' Cellulose, acetylated 100% |  NO NO One Day
s Cellulose, acetylated 100% NO CaSo0, One Day
Cellulose, carboxymethyl NO NO One Day
Cellulose, carboxymethyl NO CaS0. One Day
Cellulose, diethylaminoethyl NO NO One Day
“ ’ Cellulose, diethylaminoethyl NO CaS0. One Day
Cellulose, Ecteola NO NO One Day
Cellulose, Ecteola NO CaSo0. One Day
Cellulose, Phosphate NO NO One Day
for preparation of Cellulose, Phosphate NO CaSOs | One Day
G A M M A G Lo B “ Ll N Cellulose, Polyethylenimine NO NO One Day
Cellulose, Polyphosphate NO NO One Day

For complete descriptive literature on adsorbents and on apparatus—
describing Standard TLC Procedures, Preparative TLC, Horizontal and
Descending TLC, Sandwich-type Developing Systems, and Thin-Layer
Electrophoresis — please request new catalogs now available.
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| Dai ac LABORATORIE

Benétigen Sie Reagenzien
fiir medizinische Forschung
und biochemische Analyse?

Fragen Sie mal bei Bordens Dajac
Laboratorien an.

Uber 300 Reagenzien fiir Forschung
und Tests sind erhaltlich, z.B. Enzym-
substraten, Fluoreszenzreagenzien,
Tetrazolium-Salze, sowie eine grosse
Auswah! von biologischen Farbstoffe,
Aminosduren, analytische Reagenzien
und Reagenzien-- und Musterausrist-
ungen.

Als Ergebnis der eigenen, unab-
hdngigen Forschungsarbeit der Dajac
Laboratorien und der Fortschritte in
biochemischer Kunde, werden neue
Reagenzien standig hinzugefigt.

Bitte fragen Sie uns auch fir lhre
eigenen, sorgfaltig nach thren forder-
ungen hergesteliten, Spezialzubereit-
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Forthcoming Events

(Continued from page 903)

22-24. Polymers, 2nd biennial symp.,
American Chemical Soc., Durham, N.C.
(H. N. Friedlander, Chemstrand Research
Center, Inc., Box 731, Durham)

22-25. Agricultural Pesticides Technical
Soc., Fredericton, N.B., Canada. (W. H.
Minshall, University Substation P.O.,
London, Ont., Canada)

22-25. American Soc. of Pharmacog-
nosy, annual, Pittsburgh, Pa. (R. Blomster,
Univ. of Pittsburgh School of Pharmacy,
Pittsburgh 15213)

22-26. American Soc. for Engineering
Education, Orono, Maine. (W. L. Collins,
Univ. of Illinois, Urbana)

22-26. Nobel Prize Winners, 14th meet-
ing, Lindau im Bodensee, Germany. (H.
F. Kinderlen, Standing Working Commit-
tee for the Nobel Prize Winners, Postfach
11, 899 Lindau im Bodensee)

22-26. Association of Official Seed
Analysts, Rochester, N.Y. (E. W. Sunder-
meyer, 329 U.S. Court House, Kansas
City 6, Mo.)

22-27. AAAS, Pacific Division, 45th
meeting, Vancouver, B.C., Canada. (R. C.
Miller, California Academy of Sciences,
San Francisco)

22-27. International Organization for
Pure and Applied Physics, 2nd general
assembly, Paris, France. (J. Tonnelot,
Laboratoire de Biologie Physico-Chimi-
que, Orsay, Seine-et-Oise, France)

23. National Assoc. of Science Writers,
San Francisco, Calif. (M. D. Spencer,
Buffalo Evening News, Buffalo, N.Y.)

23-25. Precision Electromagnetic Mea-
surements, conf., Boulder, Colo. (National

Bureau of Standards, Boulder Labs.,
Boulder)

23-26. American Home Economics
Assoc., 55th annual, Detroit, Mich.

(AHEA, 1600 20th St. NW, Washington,
D.C)

24-25. Computers and Data Processing,
11th annual, symp., Estes Park, Colo. (W.
H. Eichelberger, Denver Research Inst.,
Univ. of Denver, Denver, Colo. 80210}

24--26. Joint Automatic Control Conf.,
Stanford, Calif. (L. Zadeh, Univ. of Cali-
fornia, Berkeley)

24--28. American Assoc. of Bioanalysts,
annual, Las Vegas, Nev. (W. N. Reich,
AAB, P.O. Box 607, Walnut Creek, Calif.)

24-1. Air Pollution, European conf.,
Strasbourg, Austria. (A. Stern, Div. of Air
Pollution, U.S. Public Health Service,
Washington, D.C. 20201)

25-26. Fundamental Phenomena in Hy-
personic Flow, intern. symp., Buffalo, N.Y.
(H. S. Tolley, Cornell Aeronautical Lab-
oratory, P.O. Box 235, Buffalo 14221)

25-27. American Physical Soc., Denver,
Colo. (R. G. Sachs, Sterling Hall, Univ.
of Wisconsin, Madison 53706)

25-28. Rockets and Space Flight, 13th
symp., Darmstadt, Germany. (A. F. Staats,
Hermann-Oberth-Gesellschaft, Fritz-Bein-
dorff-Allee 9, Hanover Germany)

28-4. Amreican Library Assoc., St.
Louis, Mo. (D. H. CIlift, 50. E. Huron
St., Chicago, 11l.)

29-30. Vacuum Metallurgy, conf., New
York, N.Y. M. A. Cocca, G.E. Labora-
tory, P.O. Box 088, Schenectady, N.Y.)

29-1. American Soc. of Heating, Re-
frigerating, and Air-Conditioning Engi-
neers, 71st annual, Cleveland, Ohio.
(ASHRAE, 345 E. 47 St., New York, N.Y.)

29-1. Effects of Radiation on the He-
reditary Fitness of Mammalian Popula-
lations, symp., Bar Harbor, Maine. (T. H.
Roderick, Jackson Laboratory, Bar Har-
bor)

29-2. American Inst. of Aeronautics
and Astronautics, 1st annual, Washington,
D.C. (AIAA, 500 Fifth Ave., New York,
N.Y. 10036)

29-2. American Dermatological Assoc.,
Honolulu, Hawaii. (W. M. Sams, 303
Ingrham Bldg., Miami 32, Fla.)

30-5. Society for Social Responsibility
in Science, Fellowship Farm, Pa. (W. C.
Davidson, Dept. of Physics, Haverford
College, Haverford, Pa.)

July

I-4. National Soc. of Professional En-
gineers, annual, Asheville, N.C. (K. E.
Trombley, NSPE, 2029 K St., NW, Wash-

ington, D.C.)
1-4. British Tuberculosis Assoc., St.
Andrews, Scotland. (BTA, 59 Portland

Place, London, W.1, England)

2-3. Spectrochemical Amnalysis, limits
of detection, conf., Exeter, England. (Inst.
of Physics and the Physical Soc., 47 Bel-
grave Sq., London, S.W.1, England)

2-4. Scandinavian, Dental Congr., Hel-
sinki, Finland. (N. Anderson, Bergmansg.
11 D, Helsinki)

2-5. Northwest Proctologic Soc., Banff,
Canada. (F. C. Swartzlander, Greyhound
Bldg., Calgary, Canada)

2-8. Nuclear Physics, intern. congr.,
Paris, France. (The Congress, B.P. No. 14,
Orsay, Seine-et-Oise, France)

5-10. American Physical Therapy As-
soc., annual conf., Denver, Colo. (H. J.
Hislop, 1790 Broadway, New York, N.Y.
10019)

6-8. Electron-Beam Processes for Micro-
electronics, symp., Malvern, Worcester,
England. (Information Officer, Royal
Radar Establishment, St. Andrews Rd.,
Malvern)

6-9. Learning and Associated Pheno-
mena in Invertebrates, Cambridge, Eng-
land. (D. Davenport, Dept. of Biological
Sciences, Univ. of California, Santa Bar-
bara)

6-9. Signal Processing in Radar and
Sonar Directional Systems, Birmingham,
England. (British Institution of Radio En-
gineers, 9 Bedford Sq., London, W.C.1)

6-10. Magnetic Recording, intern conf.,
London, England. (Secretariat, the Con-
ference, c/o Inst. of Electrical Engineers,
Savoy Pl., London, W.C.2)

6--10. Theoretical and Applied Mathe-
matical Programming, intern. symp., Lon-
don, England. (M. Kinnaird, Operational
Research Soc., 64 Cannon St.,, London,
E.C.4) L

6—10. Physics of Non-crystalline Solids,
intern congr. Delft, Netherlands, (J. A.
Prins, Lab. Technische Natuurkunde T.H.
Delft)

6—11. Magnetohydrodynamic Electrical
Power Production, Paris France. (Euro-
pean Nuclear Energy Agency, 38 Blvd.
Suchet, Paris 16°)
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