not be determined by direct experiment. This model as-
sumes that the grain boundary may be considered as a
transition region consisting of numerous
groups of a few atoms less closely packed than the atoms
in a regular crystal lattice.

disordered
Between these imperfect
groups we have regions of good lattice fit. The inter-
crystalline slip occurs through the atomic rearrangement
by thermal agitation within each disordered group by a
shear process involving a few atoms as units of flow.
This proposal is especially useful in predicting new ex-
periments for the study of the creep of individual crystals
of metals under small stress. T.S.K.
A Grain Boundary Model and the Mechanism of Viscous
Intercrystalline Slip. By T'ing-Sui Ke. J. 4pp. Phys. 2o0:
274, March, 1949.

Magnetic Ion Source

A high intensity ion source is desirable for accelerator
work because one may then study reactions with smaller
yields than if lower beam currents are used. This is espe-
cially important at low energies where the yield of re-
actions is very small.

An ion source for Van de Graaff or similar particle ac-
celerators has been constructed which produces a more
intense beam of protons or deuterons than is usual. The
ions are produced by bombarding hydrogen or deuterium
with electrons from a filament. A magnetic beam parallel
to the electron beam confines the ions and electrons pro-
duced to small spiral orbits and thus prevents the beam
from spreading. The ions are produced in a region free
of electric fields, and those which drift near a hole, op-
posite the entrance hole for the electron beam, are drawn
out by a strong electric field and into the particle ac-
celerator itself. lon currents of more than five hundred
microamperes of protons (separated from other constitu-
ents of the beam) have been obtained, as contrasted with
about twenty microamperes for more conventional sources.

D.L.D.

A Magnetic Ion Source, by C. Bailey, D. L. Drukey, F.
Oppenheimer. Rew, Sci. Inst. 2z0: 188, March, 1940.

Small Drops

In analyzing the kinetics of transitions between a liquid
and its vapor it is important to know how the surface
tension of small masses of the liquid depends upon their
size and on the curvature of the boundaries separating
them from the vapor from which they were formed.
Embryos decay unless a critical size, depending upon sur-
face tension, is exceeded.

The Gibbs thermodynamic theory of capillarity relates
the surface tension of a spherical drop of liquid in con-
tact with its vapor to the radius of the drop and a quan-
tity called the superficial density, referred to the surface
of tension. If the superficial density is positive, surface
tension decreases with decreasing droplet size. If nega-
tive, the surface tension increases. Since the superficial
density is difficult to measure, a theoretical investigation
of its sign and magnitude is much to be desired.
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Announcing a new book. . .

OLLEGE_PHYSIC

Francis Weston Sears
ek Professor of Physics
. Massachusetts Institule of Technology

Mark W. Zemansky
Associate Professor of Physics
College of The City of New York

Teachers of college physics who
have regretted that they were un-
oble to adopt the three-volume
series of Sears' PRINCIPLES OF
PHYSICS because of its use of cal-
culus will welcome this adaptation
and revision by Professor Zemansky.

Those parts of the original text
that were treated with the aid of
calevlus have been either removed
or rewritten. COLLEGE PHYSICS
consists exclusively of material suit-
able for first-year college students
whose mathematical preparation
goes no further than the elements of
trigonometry. The number of topics
has been reduced so that a com-
plete course in general physics may
be covered in one year.

Part 1 (one semester)
Mechanics, Heat and
Sound

June 1947

$3.50

Part 2 (one semester)
Electricity, Mognetism
and Optics

Jonuvary 1948 $3.50
Comp,e:e ser&‘::en!
Jonuary 1948 $6.00

ADDISON-WESLEY PRESS INC.

KENDALL SQUARE BUILDING CAMBRIDGE 42, MASS.

COLOR TEMPERATURE OF LIGHT
NOW MEASURED ACCURATELY

SPECTRA

The First Direct

COLOR TEMPERATURE
METER

For instant, direct color

temperature readings

of both natural and
artificial light

Now a color temperature meter that, for the first time,
eliminates the chance of human error. The Spectra is
accurate, featuring an extra sensitive photoelectric
cell, yet Is as simple lo use as an exposure meter
Point it at the light source, touch the trigger. and the
needle registers the color temperature correct within
5% . Proper correction filters can be selected to =
permit setting up of consistent lighting stand- &, o
ards for color matching, e
Price $225.00 with Spectrasphere, carrying |
case and handstrap.

For complete details write to

PHOTO RESEARCH CORPORATION
5454 Harold Way, Hollywood 27, California

@
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WaAR SURPLUS BARGAINS

Government's 7 X 50 Binoculars

You Assemble them! Complete O tl(‘s" Complete Metal Parts!
Save More Than '; Regular Cost! METAL PARTS—All Metal
Parts—completely I‘I_mshvd—Fnr assembly aof 7 X 50 Binoculars. No machining
required. Sturdy Binocalar Carrying Case optional with each set of Metal Parts.
Stock #842-K $39.40 Postpaid, plus 54.80 for Case—Total $44.20
OPTICS—AIl Lenses and Prisms for assembling 7 X 50 Binoculars, Excellent
lulllht]ol’:-—wrfl'll or near-perfect—uew low reflection coating.

Stock #5102-K . ; #25.00 Postpaid
{These are standard \nn_ru .ll!-ln.ll]l" mrtﬂ not Japanese, French or German.)
Include 207, Federal Excise Tax if you buy hnLh Opties and Metal Parts.

Other items of interest: 6 X 30 Gov't Binoculars, Dnft Meters, Gun Sights,
MOUNTED ANASTIGMAT LENSES—Use for Projectors, Enlargers,
Copying Cameras, Complete with Shutter and Diaphragm. Value about $20.
An excellent buy. WE WILL INCLUDE FREE lLLl ISTRATED BOOKLET
on HOW TO MAKE YOUR U\\N ENLARGER.

Stock #Sm-hu‘\p@d of 1/7.7, focal ]uugth approx. 127 mms. Buitable for
pictures, negatives, positives up to 3‘” X4 .. .%7.50 Postpaid
Stock #8006-K—Speed of [/7.7, fneal Ionxlh approx 100 mms. Suitable for

pictures, ete. up to 21" X 31", .. 88,50 Postpaid
Stock #%ll'l'-l(—bpwd of Hﬁ .i I'otal IPngth ap;ur:m im mins.

$9.50 Postpaid
SLIDE PROJECTOR SETS—(Consist of all unmounted lenses you need to
muke the following size projectors:
Stock #4038-K—2}" X 21" .. ... .. ... ..... £3.35 Postpaid
Stock #4039-K—2." X 31", . 53,35 Postpaid
Stock #4029-K-—35 mm. . 52.85 Postpaid
BUBBLE SEXTANT TYPE A-8A. [Excellent condition but may be
slightly used. Each has been carefully checked and collimated. Aw
device for night-time use. Carrying Case and instruction booklet inclu
Gov't. cost about 8325.00
Stock No. M46-K ... %32.50 Postpaid
NEW BULLETIN on our Bl(- \‘A_IIIETY OF PRISMS—Over
50 different right angle Prisms, Rhomboidal, Binooular Porro, Leman, Porro-Abbe,
Brashear-Hastings, gF’enLu, Dove, [’Eutu.gon Oeular, and Amici Hoof Prisus,
Also Beam Bplitters, Wedges and many others, Request Bulletin K.
We have literally millions of war surplus lenses and prisms
for sale ar bargain prices. Write for Catalog “K* Sent Free!
Order by Stock No. Satisfaction Guaranieed

EDMUND SALVAGE CO. P ou'ierser

NEW JERSEY

PHYSICISTS

During the coming year the Armour
Research Foundation is planning to
expand considerably its research ac-
tivities in the following fields: nuclear
physics, electricity and magnetism,
acoustics and vibrations, optics, spec-
troscopy, and high-pressure phenom-
ena. Unusual opportunities are avail-
able for fundamental and applied
research and for professional advance-
ment, The Foundation will welcome
applications from persons with several
years of research and/or administra-
tive experience.

Write:

Chairman, Physics Research
Armour Research Foundation
35 West 33rd Street
Chicago 16, lllinois

In a series of three articles of which the present one
is the last, Richard C. Tolman has presented a quasi-
thermodynamic analysis of the structure of the transition
zone between a liquid and its vapor which leads to the
important conclusion that the superficial density is gen-
erally pesitive. Hence the surface tension of small drops
is less than that when the liquid has a plane surface and
decreases with decreasing droplet size. The effect is small
but it is not negligible for embryo droplets in the border-
land between the macroscopic and the microscopic, For
drop radii of the order of magnitude of several hundred
Angstrom units, decreases in surface tension of a few
percent are to be expected in representative cases.

Tolman's analysis is based upon the hypothesis, which
he recognized to be only approximately valid, that macro-
scopic thermodynamies can be applied to each layver of the
transition zone between liquid and vapor. The thermo-
dynamic functions are thus supposed to have values
identical with those of the Huid in bulk appropriate to
the given temperature and the local density of the layer,

Joun G. Kirkwoop

The Effect of Droplet Size on Surface Tension. By Rich-
ard C. Tolman. J. Chem. Phys. 17: 334, March, 1940.

Polymer Chains

The thousands of atoms in long chain polymer molecules
are connected to one another by valance bonds about
which they may rotate. The configuration of these mole-
cules has customarily been studied by an analogy to the
diffusion of a particle which moves about in successive
displacements of equal length but in random directions.
The diffusion problem and the polymer configuration
problem differ, however, in one important respect not
ordinarily taken into account. Whereas a diffusing par-
ticle may cross its previous path with impunity, there
obviously cannot be a configuration in which two ele-
ments of the polymer chain occupy the same space. The
modification of the configurational dimensions resulting
from this stipulation has been investigated by an ap-
proximate statistical method and the results confirmed by
numerous experiments, P.J.F.

The Configuration of Real Polymer Chains. By Paul J.

Flory. J. Chem. Phys. 17: 303, March, 1040.

Visual Ultrasonics

The problem of detecting and measuring the wave-
length, intensity, and absorption of ultrasonic vibrations
has been solved in a number of ingenious ways. Mechani-
cal methods, involving the use of dust figures, the con-
densation of alcohol mist at the loops of stationary waves,
and the measurement of sound radiation pressure by
radiometers have been used frequently. Electrical and
visual methods, are more versatile and have
proved considerably more successful. The technique de-
scribed in the present paper employs a wvisual method
which appears capable of rather widespread application.

however,
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