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clusive contour chucks. Complete, ready
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Price $725.00
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Screws on any standard 5 pint acid bot-

tle and regular half-gallon and gallon
jugs. One hand operation delivers re-
agent at about 1000 ml per minute.
Slight pressure on relief valve stops

flow instantly. Price — 3 for $".25

Pioneer Plastics, Inc., is the manufac-
turing leader in plastic laboratory ap-
paratus, with proven product economy
and practicability in the world’s chemi-
cal laboratories for over 7 years.

Write for Free (atalog Today
ENGINEERED PLASTIC [ LABWARE PRODUCTS
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PLASTICS
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recorded on several occasions. Since a
third harmonic. has never been reliably
recorded, it is believed that the “funda-
mental” radiation frequency actually is
a subharmonic and that parametric am-
plification or generation of radio waves
takes place in the coronal plasma when
the primary radiation is very intense.
The exciting agent may be, for exam-
ple, an ionized stream as in the plasma
amplifier, an electromagnetic wave, or
a mixture of both.

Nonlinear resonance and parametric
amplification occurs for the most part
in the top-side region of the ionosphere.
“Top-side” ionospheric soundings by
the Canadian Alouette Satellite have
shown, for example, that it is possible
to excite the fundamental electronic
cyclotron resonance of the medium by
harmonic pumping; actually harmonic
(or parametric) pumping has been pos-
sible with frequency ratios as high as
ten or more. If future “top-side” sound-
ers are equipped also with harmonic
receivers, it is most likely that other
interesting non-linear phenomena will
be observed.

Nonlinear wave and interaction phe-
nomena are very important also in the
fields of high-power sound, underwater
sound, and in high-power laser physics
and engineering, including future laser
communication systems. The arrange-
ing committee for the conference be-
lieves that representatives from these
fields of scientific and engineering en-
deavor should continue the practice of
holding symposia similar to this type.

Pennsylvania State University grate-
fully acknowledges the general support
by the National Aeronautics and Space
Administration which made the confer-
ence possible and will provide support
for the publication of the conference
transactions that will be available by
July 1963.

O. E. H. RYDBECK
Pennsylvania State University,
University Park

Transplutonium

In order to mark the near completion
of the new hot laboratory of the chem-
istry division at Argonne National
Laboratory about 250 scientists from 12
countries attended a symposium on the
transplutonium elements at Argonne,
Illinois (15-17 May). Discussions re-
flected four characteristics of research
with the very heavy elements: (i) the
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GAUGE

accurate to
within* 3%

The most convenient and economical in-
strument for measuring low pressures
from 1 micron up. Ace Mcleod Gauge,
supplied with Hammertone green stand,
has metal locking device with position
holding action eliminating the need for
glass hooks and springs, will hold to any
position to which it is rotated. Calibrated
TRUBORE® Tubing assures accuracy and
changeability in each of the following
pressure ranges:

Type Pressure Range Lowest Reading
mm. Hg. mm. Hg.
A 0-1.0 0.001
] 0-5.0 0.005
[+ 0-10.0 0.010
D 0-15.0 0.050

For complete line of Ace gauges, see Ace
Catalog 60.

McLEQD

ACE HEAT CONTROL

HANDY LOW COST UNIT WITH PILOT LIGHT

Low cost proportional power input con-
troller rated at 1500W non inductive
load. One unit substitutes for 2 Power-
stats on 12 and 22 liter Glas-col lower
unit mantles. Holds mantle temperature
constant for days. The Control applies full
line voltage in a continuously adjustable
dial setting which varies the on/off ratio
from 10% to 90% (100% by adjustment).
Ample in most cases to drive Glas-col
mantle to full rated temperature. Top
mounted neon light is visible across the
room. The line plug is double fused on
15 amp cord. Easy maintenance, cleaning
—Bud snap-together box comes apart
or together again in a jiffy. Green fume-
resistant Hammertone finish. Price $13.95
Net. Order now or send for literature.

New ACE plastic coating

makes glass safe
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® When glass breaks during hazardous
experiments, coating contains flying glass
particles, prevents injury.

® Retains valuable research results long
enough to permit recovery.

® In vacuum systems, prevents flying
glass when evacuated flasks are broken.
® Seals joints, stopcocks.

® Increases resistance to mechanical
shock, builds up handles on spatulas,
coats clamps, rings, tongs.

® Easy to apply. Directions included.

® Economical. Price $5.50 500 cc. Half
gallon $17.25

Order or write for folder.
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the impact and
shatter resistance
of plastic with the
transparency
of glass.
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% Strong—spherical shape presents maximum
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and deflection of impact blows.

% Light weight—52% lighter than glass.

% Transparent—92% light transmission.

% Large working area—6%” height avail-
able at center above 9%” dia. porcelain
plate. Holds 2 lbs. Drierite or similar
material. Ample space for air circulation.
Price complete without plate $46.00.
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with the new instant vacuum release. Send

for Brochure.
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Louisville, Ky..

Vmeland N. J.
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large installations required to produce,
process, and study even modest
amounts of material; (ii) .the minute
amounts of some of the elements now
extant; (iii) the highly radioactive na-
ture of the elements; and (iv) the rich
insights into the fundamental nuclear
and chemical properties of matter af-
forded by investigations in this region.
The transplutonium elements are cre-
ated by neutron buildup in reactors, by
neutron buildup in the interior of a
star or in a terrestial thermonuclear
device, or by charged particles from an
accelerator undergoing reaction with a
suitable heavy-element target.

A. R. Van Dyken (U.S. Atomic
Energy Commission) described the
latest American transplutonium ele-
ment production program, which has
been initiated by the irradiation of 20
kilograms of plutonium-239 in produc-
tion reactors in order to produce
plutonium-242, americium-243, and
curium-244. Relatively low fluxes are
necessary for this first stage because of
the problem of removing fission heat.
After separation and purification, the
Pu*™, Am*, and Cm*' will be inserted
into the high-flux isotope reactor at
Oak Ridge when it is completed late
in 1965. This reactor was described by
J. R. McWherter and the accompany-
ing process facility (“TRU”) by D. E.
Ferguson (both of Oak Ridge National
Laboratory). The maximum flux in this
reactor is expected to be 5 X 10" n/cm®
sec. One of the chief products of inter-
est will be californium-252. Production
of this nuclide will rise from a few mil-
ligrams in 1966 to a gram per year by
1969. The course of buildup of heavy
elements in several reactors was cal-
culated and compared by P. R. Fields
(Argonne). Mendelevium-259 may be
produced if the decay properties and
cross sections of fermium-256, -257,

-258, and -259 are consistent with
reasonable estimates.
Another, and more intense source

of neutrons is a small thermonuclear
device. R. W. Hoff (Lawrence Radia-
tion Laboratory, Livermore) described
results from a small bomb of this type
which was recently exploded deep
underground. Isotopes up to americum-
246 were found in the debris. The
variation of yield with mass number
below mass 246 compared favorably
with that seen in “Mike,” the 1952
thermonuclear device in which ele-
ments 99 and 100 were first observed
and masses up to 255 were produced.
When development of a successful
thermonuclear device is completed, it
will be detonated in a salt dome so that
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SHAPESS

Here's an economical way to get
high quality insulators, spacers, sup-
porting channels, terminals and other
electrical and electronic parts. PF
Teflon Shapes save you the cost of
machining, of molds, and of wasted
material. You get dimensionally ac-
curate components whether your part
is simple or intricate in design.

PF Extruded Teflon Shapes offer:

o high dielectric strength — from
500 to 2000 volts/mil

® stable electrical properties at
temperatures from —25°C to
+250°C, or frequencies from 60
cycles to 100 mc

® zero moisture absorption

® service temperature to 250°C
300°C for intermittent service

PF will extrude your Teflon shape to

extremely close tolerances, cut parts to

length, post-form to your requirements

and perform any auxiliary machining

steps. Shapes ranging from 2500 feet

per pound to 6 feet per pound can be

-extruded, even in intricate conformations.

Write, wire or phone for a quotation on

your requirements,

PENNSYLVANIA
FLUOROCARBON
CO.,INC.

Holley St. & Madison Ave., Clifton Hts., Pa.
(215) MAdison 2-2300 TWX: 215-623-1577
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large-scale recovery of the products will
be simplified.

The very large number of neutrons
required to account for the solar system
abundances of the heavy elements
would imply the rapid collapse of a
helium-rich shell into a 10°-degree stel-
lar interior, according to A. G. W.
Cameron (National Aeronautics and
Space Administration). Small peaks ob-
served at mass numbers 170 and 104
in the abundances of elements created
on a fast time scale were attributed by
him to peaks at mass numbers 138 and
56 (arising from earlier processes) be-
ing swept upwards by subsequent neu-
tron capture in part of the material.

J. A. Wheeler (Princeton) discussed
the theoretical considerations limiting
the addition of neutrons to a nucleus
in order to increase the mass number.
He concluded that the highest nuclide
likely to persist for 10~ seconds or
longer would be at either mass 650 or
274, depending on the spontaneous
half-life systematics applied. However,
in very high density stars, a possible
state might exist with all of the elec-
trons squeezed out. The entire stellar
mass would in effect be one continuous
nucleus.

Prediction of the spontaneous fission
half-life of unknown isotopes is one of
the key unsolved problems in planning
the production of even heavier nuclides.
G. N. Flerov (U.S.S.R.), in a paper
read by S. M. Polikanov (U.S.S.R.),
told of a new isotope of element 102
made by E. D. Donets, V. A. Schegolev,
and V. A. Ermakov, utilizing the reac-
tion, U**(Ne*,4n)No*. This nuclide
decays by alpha emission with an 8-
second half-life. Tts spontaneous fission
half-life exceeds 50 minutes—far in
excess of current predictions. A trend
toward larger spontaneous fission half-
lives in the heavier elements would
be advantageous in producing trans-
fermium elements.

Flerov also considered the cross sec-
tions for producing Fm®™ (plus four
neutrons) by three different reactions:
Cm + Puzu, Ole + Um, and Ne22 + Thm
The decline in cross section with in-
creasing atomic number of the projec-
tile is greater than would be expected
from consideration of coulomb. barrier
heights. Flerov speculated that this
might be due to an increased probabil-
ity for fission of the compound nucleus
as its angular momentum increased, or
to the possibility that the greater vibra-
tions brought into the compound nu-
cleus by the impact with heavier ions
might induce fission more readily.

HUSKY . . . HANDY

ELECTRIC FURNACE
FOR HEAVY-DUTY

LAB WORK

TYPE 1700

A convenience-keyed, highly depend-
able furnace for ignition of precipi-
tates, assaying, heat treating of glass
and metals, preheating and various
heavy-duty lab requirements. Excel-
lent operating characteristics and spa-
cious chamber make it ideal for meet-
ing exacting demands. Wide choice of
controls (shown above is Type 1700
with Control Cabinet Assembly fea-
turing the fully automatic Amplitrol
controller conveniently mounted).

® 2000° F CONTINUOUS...2150° F INTER-
MITTENT

e CHOICE OF 91" X 81" X 131" OR
915" X 814" X 18 CHAMBER SIZE

o TWO-SECTION DOOR...EASY TO OPEN
BOTTOM SECTION ONLY OR BOTH
SECTIONS AT WILL

e SCIENTIFICALLY POSITIONED INSU-
LATION...6" FIREBRICK AND BACK-
UP INSULATION

e STRONG STEEL BODY...REINFORCED,
WELDED CONSTRUCTION

Price, $310 to $382 without controls.
Write for descriptive literature and
name of nearest dealer.

THERMOLYNE CORPORATION

Dept. 568, 2555 Kerper Bivd.
Dubuque, lowa
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R. Vandenbosch (Argonne) in re-

viewing fission, noted that an increase

in distortion energy in a fissioning nu-
cleus would be accompanied by a com-
parable and opposite decrease in coul-
ombic energy as the centers of charge
separate further. Shell structure within
a fragment would stiffen it against dis-
tortion at the time of scission, with the
deformation energy then going to the
less constrained complementary frag-

ment. These considerations were related

to experimental observations on the
variation of v (neutrons emitted per
fragment) with mass number, the vari-
ation of total kinetic energy with mass
number, and the large v and low kinetic
energy seen in the symmetric fission of
U*. Vandenbosch pointed out that
much valuable experimental work has
been made possible in this area by the
availability of the spontaneously-fission-
ing nuclide Cf**,

The oxidation of Am(OH): in
NaHCO: produces a soluble complex
of Am(VI), but if KHCO: is used, an
insoluble Am(V) compound results.
These reactions were discussed by T. K.
Keenan (Los Alamos Scientific Labora-
tory). The plus four states of Am and
Cm, although difficult to obtain, have
now been stabilized in aqueous solution
by dissolving previously prepared Am-
(OH): or CmF: in saturated ammoni-
um or cesium fluoride. The current
unsolved problems in americium chem-
istry include the synthesis of AmF,,
preparation of divalent Am compounds,
and the study of the structures of the
complex fluorides and carbonates.

W. T. Carnall (Argonne) emphasized
the utility of working in a molten
LiNO:-KNO: cutectic rather than in an
aqueous medium for some purposes.
Absorption spectra in the fused salt
system may be obtained to 2.6 microns.
The system is particularly useful with
the very heavy elements, since radiation
damage to the solvent is reduced.

B. B. Cunningham (Lawrence Radia-
tion Laboratory, Berkeley) noted that
the size of the unit cell for actinide di-
oxides (fluorite structure) decreases with
atomic number with the expected acti-
nide contraction; the exception is CmO-.
This lead him to question the litera-
ture value given for that compound.
He also suggested that the “metallic
valences” of the actinides should be
related to curium metal with a + 3
valence assignment rather than to tho-
rium metal with a + 4 as suggested by
Zachariasen. Cunningham cited mag-
netic susceptibility measurements to
support his frame of reference.
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The busy Cary Model 14

SPECTROPHOTOMETER OF MANY TALENTS

For details on the Model 14, send for Data File E302-73

Model 14 has proved of value in almost all areas of spectro-
photometry because of built-in versatility and a variety of acces-
sories and modifications. Standard instrument can be used for
fixed-wavelength kinetic studies, for recording absorbance or
transmittance spectra, linear in wavelength. Spacious sample
compartment accommodates cryostats, furnaces, etc. Unique
beam geometry allows use of very small cells without masking.
Accessories available for flame, fluorescence, reflectance and
other studies. Standard modifications for near-IR studies of

heat- or photosensitive samples, or for scanning samples up to
1000°C with no loss of photometric accuracy.
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1. hi-temp shock wave measurements
2. nondestructive testing

3. chemica! analysis

4. near-space investigation

5. passive terrain mapping

6. process-stream analysis

Haytheon Photoconductive Infra-
red Detectors offer improvements
in spectrometer performance from
visible light to microwaves. Metal
cases assure high reliability. De-
signed for open or closed-cycle
cryogenic cooling. Less than 1 usec
response time. Sample data:

DETECTOR RESPONSE

TYPE ELEMENT WINDOW  (microns)
QKN1003 AuGe BaF: 1-10
QKN1004 AuGe BaF: 1-10
QKN1005 HgGe  BaF: 1-15
QKN1227 HgGe BaFs> 1-15
QKN902 CuGe BaF; 1-17
QKN1009 CuGe KRS-5 1-30

RP-1 (IR polarizer)
98% polarization—4 micronsand beyond

Write today for complete data. Raytheon
Company, Special Microwave Devices
Operation, Waltham 54, Massachusetts,
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Talks by D. F. Peppard (Argonne),
J. Kooi (Euratom), V. N. Kosyakov
(IAEA), and J. Maly (U.S.S.R.) con-
sidered various aspects of the solvent
extraction of the transplutonium ele-
ments. The trialkylamines are most
valuable for giving actinide-lanthanide
separations, while the alkylphosphoric
acids give the best resolution of the
actinides from each other. The paper
by Maly described an interesting ex-
periment using only 15 atoms of men-
delevium to obtain the distribution co-
efficient of that element between
tributyl phosphate and 13.1M HNO:s
by a reverse phase chromatographic
approach.

D. C. Stewart acted as general chair-
man of the meeting, while C. H.
Youngquist described the new chem-
istry research hot laboratory and or-
ganized the subsequent tour of the
facility.

HERBERT DIAMOND

D. C. STEWART

Chemistry Division, Argonne National
Laboratory, Argonne, Illlinois

Plant Tissue Culture

Thirty years after the initial isolation
of tomato roots in vitro by Philip R.
White, a group of about 150 tissue
culture experts from all over the world
met, at White’s invitation, under the
auspices of the Pennsylvania State Uni-
versity and the NATO Advanced Study
Institute at University Park, Pennsyl-
vania (28 May—1 June), to discuss the
present problems and future develop-
ments of plant tissue culture. Subcul-
tures of the roots originally isolated by
White and kept in continuous culture
for 30 years were mute testimony to
the possibilities of tissue and organ
culture.

Although defined synthetic media
have been used in plant tissue culture
for over a quarter of a century, the
nature and the extent of the interac-
tions between the tissue and the me-
dium on which it is grown is still the
subject of intensive investigation. The
older ideas of the medium playing the
role of mechanical support and source
of needed growth factors and nutri-
ents has been replaced by the realiza-
tion that not only does the medium
act upon the tissue, but also that the
tissue has complex effects upon the
medium. Street reported that isolated
roots release into the medium as many
as 18 amino acids as well as some in-

dolic compounds. Other investigations
revealed “exsorption” of iron-chelating
agents by callus cultures (Heller); the
release of arginase by ginkgo tissues
(Tulecke); and the release of peroxi-
dase by sunflower tissues (Lipetz).
The release of some of these sub-
stances by roots was reported by
Street to be light sensitive. Burstrom
reported that the action of light upon
the growth of roots of monocotyledons
could be divided into two parts, red-
light action which stimulates cell divi-
sion and blue-light action which stimu-
lates cell elongation. .
The various enzymes released into
the medium not only affect its com-
position, as shown by Tulecke, but
also are released in response to cal-
cium concentrations in the medium
(Lipetz). These complex medium-tissue
interactions were reported to influence
the suitability of certain nitrogen

_sources (such as ammonium) for growth

(Street), the differentiation of tissues
(Lipetz), and overall growth (Heller).

Wood also reported on the effects
of the medium on tissue growth. High
concentrations of certain ions could
substitute for growth-factor require-
ments formerly believed to be specific
for the tissues. One of the ions re-
ported necessary in high concentrations
was K, which previously could not be
entirely replaced by Na.

The observations that single cells
and small clumps of cells usually re-
quire a medium previously “condi-
tioned” by growing cultures (Muir,
Reinert, Jones, and others) can pos-
sibly be explained in terms of the
above reports. More specifically, Earle
has demonstrated that single cells re-
quire exogenous kinetin for growth,
whereas larger clumps of cells do not.
It was also noted that as embryos ma-
ture, their requirements for exogenous
supplies of certain specific growth sub-
stances decrease (Raghaven).

Sussex’s report on the growth of vari-
ous members of cell populations in
shake culture also seems to bear out
the point that all the cells in a given
culture are not identical in size, shape,
or growth ability. It is thus possible
that the medium may act as a selecting
agent.

Tissue culture has become an im-
portant tool in the study of morpho-
genesis. The development of flowers
and floral organs on isolated stem frag-
ments, separated from correlative and
other influences of the intact organism,
were reported by Tepfer, Jacobs, and
Vasil. Vasil also described attempts to
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