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535.7

535.7 : 612.84 2959
Absolute and differential light sensitivity of the dark-

adapting eye. Pollak, H., and Wilson, D. G.

Nature, Loud., 156, pp. 299-300, Sept. 8, 1945.

535.7 : 628.9 2960

Avoidance of glare. Carne, J. B. LightandLtg, 38,
pp. 61-64, May, 1945.—Gives a summary of existing
information regarding the effects of glare, with
particular reference to the work of Holladay and
Nutting. The limitation on brightness in interior
lighting and the prohibition of bright sources within
the angle of 20° from the line of vision are amply

supported. jow.t.ow.
535.733 : 612.84 2961

Colour sensitivity of the fovea centralis. W illmer,
E. N. and Wright, W. D. Nature, Lond., 156,
pp. 119-121, July 28, 1945.—1In a previous paper

[see Abstr. 2428 (1944)] it was shown thata small area
in the centre of the fovea appeared to have the
characteristics of tritanopic vision. The present
paper describes a thorough examination of the fovea
centralis of two observers and gives the dichromatic
coefficient curves for one, the luminosity and spectral
mixture curves for a 20 min. field, and hue dis-
crimination curves for this size and for 2°. W hite can
be matched with spectral radiation at 0-578 /i.
Jow. t.w.

535.733.1 2962

The fundamental colour sensations in man’s colour
sense. Gothlin, G. F. K. Svenska Vetensk. Akad.
Hand!., 76 pp., 1943.—Concludes from the evidence
available that yellow is not a fundamental sensation
and is not provided with special receptors in* the
retina. Blue, not violet, is such a fundamental (with
red and green). In support of this latter statement
new measurements are reported showing that for the
range 430-460 MP. most subjects can determine two
colour thresholds, a lower one when the test light
first appears coloured and blue and a higher one when
it first appears to contain red as well. Congenital
blue-blinds appear to lack a blue, not violet, response
and appreciate the residual red. The author suggests
that inhibitory processes in the brain play an im-
portant role in colour vision and may be connected

with the negative coefficients in the fundamental
response curves. jow.t.w.
535.733.1 2963

Electrotonus in colour vision. Kravkov, S. V., and
Galotchkina, L. P. Nature, Lond., 155,pp. 605-606,
May 19, 1945.— A study ofthe effect ofa weak electric
current on the foveal colour sensitivity of the human
eye. It was found that sensitivity was increased over
one halfofthe spectrum and decreased over the other
half, being unchanged at cither end and in the middle
(about 570 mp). The change was reversed with
reversal of the current. jow.t.ow.

535.736 2964

Dark adaptation following light adaptation to red
and white lights. Hecht. S., and Hsia, Y. J. Opt.
Soc. Amer., 35, pp. 261-267, April, 1945.— [See Abstr.
1454 (1945)]. Describes the theoretical basis under-

vol. xLvni.—a.— 1945. December.
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535.825

lying the use of red light for pre-adaptation to dark-
ness and experiments which demonstrate that dark
adaptation after exposure to red light is much faster
than after exposure to photopically equal white light.
For equal rate of dark adaptation the red may be
30 times as bright as the white. Possible explanations
are given for the contrary results found by Lowry
[sec Abstr. 187 (1944)]. jow.t.ow.

535.755
Tests for the detection and analysis of colour-
blindness. I. The Ishihara test: An evaluation.
Il. The Ishihara test: Comparison of editions. Hardy,
L. H., Rand, G, and Rittler, M. C. J. Opt. Soc.
Amer., 35, pp. 268-275, April, and pp. 350-356, May,
1945.— Emphasizes that tests of this type are very
dependent on viewing conditions, especially the
colour of the light used as illuminant. A number
were made using C.I1.E. illuminant C. Itisconcluded
that the test is a good rough screening test for red-
green colour blindness, but for this purpose only a
few of the plates need be used. It fails to classify the
type of defect or to give an evaluation of the extent
to which it is present. A comparison of the various
editions of the Ishihara cards is reported, including
the English reprint of the 9th Japanese edition, and
the Ishihara plates in the American Optical Co.’s
publication of pseudo-isochromatic charts. There is
little significant difference in the results given by the
various editions, except in the case of the A.O0.C.

plates which are liable to give anomalous results.
j.ow.

2965

t. w.

535.755 2966

Tests for the detection and analysis of colour-blind-
ness. IlIl. The Rabkin test. Hardy, L. H., Rand, G.,
and Rittler, M. C. J. Opt. Soc. Amer., 35, pp. 481-
491, July, 1945.— A continuation ofa critical examina-
tion of colour-vision tests [see Abstr. 2965 (1945)].
The Rabkin polychromatic test plates are examined
and it is found that these are much superior to the
Ishihara plates as they not only detect the colour
defective but enable red-green dichromats to be
grouped into protanopes and deuteranopes and red-

green anomalous trichromats to be grouped as-
protanomalous or deuteranomalous. They are not,
however, adequate to differentiate between tri-
chromasy and dichromasy. jow.t.w.
535.755 2967

Darkened violet in colour vision. Pickford, R. W .
Nature, Lond., 156, pp. 506-507, Oct. 27, 1945.

535.824.32 2968
Darkfield illuminators in microscopy. W itlin, B.

Science, 102, pp. 41-42, July 13, 1945.

535.825 : 535.33.07 2969
A comparator for spcctrographic analysis. M ather,

K. B. J.Sci. Instrum., 22, pp. 151-153, Aug., 1945.—
A modified form of Judd Lewis comparator is
described. Alterations include adjustable plate

tables, screw traverse with finger release, Al mirrors in

place of totally internally reflecting prisms, field

division by use of the 90° edge of a right-angled

aluminized prism. a. h.
12



535.89

534.15 see Abstr. 2842
82 see Abstr. 2828

535.89 :621.396.615.17 :
536.2 : 533.6.011 =

536.2:666.1.031.2 2970

Studies in the distribution of temperature through
molten glasses in a tank melting furnace. L Laboratory
measurements on some commercial glasses. Halle,
R., and Turner, W. E. S. J. Soc. Glass Tech., 29,
pp. T5-T34, Feb., 1945.

536.212:517.942.82
Heat conduction in semi-infinite cylinders. Craggs,

J. w. Phil. Mag., 36, pp. 220-222, March, 1945.—
An extension of recent work by Jaeger [Abstr. 864
(1943)], who considered only the infinite cylinder.
An integral transform method is used in solving the
equation of heat conduction. The effect of end-
conditions on Jaeger’s result may now be calculated.
l. s. G.

5.36.212.2 : 621.318.4.017.71 2972

Temperature distribution in toroidal electrical coils
ofrectangular crosssection. Higgins, T.J. J.Franklin
Inst., 240, pp. 97-112, Aug., 1945.—Formulae are
obtained for the temperature distribution, T, the
maximum temperature TM and the average tempera-
ture Tafor coils such that the ratio of the external to
internal diameteris greater than two. The calculation
of Tinvolves the solution ofa boundary value problem
in the theory of heat, and this solution is effected by
expansions in orthogonal functions. Tmand Ta are
derived from Tin the standard manner. The formulae
take the form of rapidly converging infinite trigono-
metric-hyperbolic series. Some numerical examples
are given and the results agree well with measured

2971

values. l.s.g.
536.25 :539.217.1 2973
Convection currents in a porous medium. Horton,

C. W., and Rogers, F. T., Jr. J. Appl. Phys., 18,
pp. 367-370, June, 1945.— The problem considered is
the convection ofa fluid through a permeable medium
as the result of a vertical tempcrature-gradient, the
medium being a flat layer bounded above and below
by perfectly conducting media. The min. temperature-
gradient for which convection can occur is approx.
4-2h2ilkgp0xD2, where h2 is the thermal diffusivity,
g is the acceleration of gravity, ji is the viscosity,
k is the permeability, a is the cocff. of cubical expan-
sion, pQis the density at zero temperature, and D is
the thickness of the layer; this exceeds the limiting
gradient found by Rayleigh for a simple fluid by a
factor of 16D2in~2&p0. A numerical computation
of this gradient, based upon the data how available,
indicates that convection currents should not occur in
such a geological formation as the Woodbine sand of
East Texas; in view of the fact that the distribution of
NaCl in this formation seems to require the existence
of convection currents, and in view of the approxima-
tions involved in applying the present theory, it seems
safe tentatively to conclude that convection currents
do existin this formation and that the expression given
above predicts excessive min. gradients when applied
to such a formation.

536.4 :536.6 :536.75 2974

Thermodynamic properties of 1,3-butadiene in the
solid, liquid, and vapor states. Scott, R. B., Meyers,
C. H.,, Rands, R. D., Jr., Brickwedde, F. G., and

THERMAL CONDUCTION,

EXPANSION 536.421

Bekkedahl, N. J. Res. Nat. Bur. Stand., Wash., 35,
pp. 39-85, July, 1945.—A detailed description of
apparatus used and results obtained in the following
measurements: Specific heats from —258° to 4-30°C.,
heat of fusion, heats of vaporization from —26° to
+23°C., vapour pressures from —78° to +110°C.,
liguid densities from —78° to +95°C., vapour
densities from 30° to 150°C., and the critical pressure,
volume and temperature.

536.4/.7 2975

The measurement of some thermal properties of
water. Stimson, H. F. J. Wash. Acad. Sci., 35,
pp. 201-217, July, 1945.—Presidential address to the
Philosophical Society of Washington, reviewing the
major contributions made towards the determination
ofthe specific heat of water, the mechanical equivalent
of heat, the vapour pressure of water, the heat of
vaporization and the fixed points of water on the
temperature scale. r.w. p.

536.41 2976

Effects of some oxide additions on the thermal length
changes of zirconia. Geller, R. F., and Yavorsky,
P.J. J. Res. Nat. Bur. Stand., Wash., 35, pp. 87-110.
July, 1945.—The oxides of Ce, Y, Si, Mg and Ca
were added in various proportions to Zr of 99%
purity, and the effects of these additions, combined
with preheating at various temperatures from 1450°
to 1950°C., on thermal length changes during heating
and cooling between room temperature and a max.
of 1700°C. were observed. The results are compared
with similar observations on Zr of 96%, of 98% and
of 99% purity without oxide additions. The irregular
thermal length changes accompanying phase trans-
formations in Zr may bo.prevented by changing the
crystal to the stable cubic form. This was accom-
plished by 11-5% and 15% additions of Y20j and
heating at 1700°C. or higher; 8% and 15% additions
of MgO and heating at 1550°C. or higher, but only
for the range from room temperature to 1200°C.;
and 5%, 6%, 8% and 15% additions of CaO and
heating at 1550°C. or higher, but additions of more
than 6% caused the specimens to be very porous and
proportionately weak. In all cases, the expansion
during heating and contraction during cooling was
relatively high. The coefficients of linear thermal
expansion of the specimens that were all, or nearly all,
cubic ranged from 8-8 to 11-8 x 10~6. A high
resistance to thermal shock cannot be expected of the
stabilized product.

536.42 : 532.14 see Abstr. 2782

536.42 : 535.32 : 547.21 2977

On some physical properties of normal paraffins.
Mibashan, A. Trans. Faraday Soc., 41, pp. 374-380,
July, 1945.—The existence of simple relationships
between the refractive index, density, coefficient of
thermal expansion and temperature in the «-paraffin
series isshown. These relationships extend to the case
of «-paraffins an existing theory of the liquid state.

536.421

The melting-points and unit cells of the methyl-
benzenes. Beacall, T. Trans. Faraday Soc., 41,
pp. 472-479, Aug.-Sept., 1945.—The m.pts. exhibit
variations similar to those shown by the chlor- and
brom-benzenes. The m.pts. of p-xylene, durene and

2978
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536.423

hexamethylbenzene approximate closely to a geo-
metrical series; the volumes of the unit cells approxi-
mate to an arithmetical series, p-xylene resembles
p-dichlorbcnzene in having an abnormally low m.p.,
but the volume of its unit cell has a normal value.
It is suggested that in p-xylene, durene and hexa-
methylbenzene the pairs of methyl groups inp-position
are linked to methyl groups of adjacent molecules;
this view accords with the published X-ray data for
durene and hexamethylbenzene. The quasi-inde-
pendent effects on the m.p. of the pairs of halogen
atoms or methyl groups persist in the symmetrically
substituted methylhalogen benzenes; particularly in
the case of the hexa-substituted compounds the m.p.
can be calculated with a close approximation to the
observed values; this is regarded as evidence that the
unit cells of these bodies are constructed on the same
pattern as the hexamethyl and hexa-halogenbenzenes;
the volume of the unit cell of pentabromtoluene
calculated from its molecular weight and density is in
almost exact agreement with the value obtained by
extrapolation from that of benzene by addition of the
increments due to the three pairs of substituents; the
volumes of the unit cell of 2 : 4 : 5-tribromotoluenc
computed by the two methods arc also in almost
exact agreement, although in this case the observed
and calculated m.pts. differ by 5%. The lowering of
m.p. caused by the introduction of a single methyl
group into the benzene ring is repeated, though to a
lesser extent, in the symmetrical homologues and
halogen derivatives of toluene. It is suggested that
this lowering of m.pts. points toahead-to-tail linkage
ofthe toluene molecules in the unitcell. The low m.p.
of mesitylene is contrasted with the comparatively
high m.pts. of the symmetrical trihalogenbenzenes,
and a tentative structure for the unitcell of mesitylene
is suggested; confirmation of this suggested structure
is given by the m.pts. of the 3 : 5-dihalogentoluenes.
536.423 : 677 2979
Some experiments on the evaporation of water from
a plane surface. Rees, W. H. J. Text. Inst., Manchr,
36, !T165-7768, July, 1945.— A method is described
for investigating the effect of fabrics on the rate of
evaporation from a moist surface with which they are
in contact.
[536.423.15 + 533.12] 2980
The effect of drying on the vapour pressure of di-
nitrogen tctroxide and the vapour density of dinitrogen
trioxide. Stoddart, E. M. J. Chem. Soc., pp. 448-
451, July, 1945— 1t is shown that N 20 4 reacts slowly
with P2C>s even at room temp., liberating 02 and
forming the compound P20s.2NO; the vapour
pressure increase is due entirely to this 0 2, and the
dried liquid has a normal vapour pressure. It has
also been shown that the increase in vapour density
of vaporized N20 3 is due to the formation of this

compound, which leaves a gas richer in N20 4. The

vapour density increase is in agreement with this

suggestion.

536.423.15 2981
Vapor pressure of liquid nitric acid. Egan, E. P.,

Jr. Industr. Ehgng Chem., 37, pp. 303-304, March,
1945.— The vapour pressure of liquid (100%) HNO3
was calculated from thermodynamic data assuming
that the fugacity and vapour pressure are equal.

vol. xlvui.—a.—1945. December.

VAPOUR PRESSURE.

SUPERFLUIDITY 536.48

The calculated values agreed well with experimental
data recently reported. The free energy equation for
the vaporization of liguid HN 03 was found to be:

AF°= 14744 + 22+077’l0g,, T
— 13-38 X 10-3n - 166-26T
The b.p. calculated from this equation is 84CC.

Equations for the heat capacity of liquid and gaseous
HNOj were developed.
536.423.15 2982
The vapour pressure of trimethylamine from 0 to 40°.
Swift, E., Jr., and Hochandel, H. P. J. Amer.
Chem. Soc., 67, pp. 880-881, May, 1945.—The vapour
pressureof NMe3was measured between 0° and 40° by
means of an isotensiscope. The equation log Pmm =
—(2018-37/7°) — 6-0303 log T + 24-913 applies over
the range studied. The heatofvaporization calculated
from this equation is 5 720 cal./mole at the normal
b.p., 276-03°K., compared with the calorimetric value
of 5482 cal./mole. w. r.a.

536.424.1 :548.0 : 537.226.33 = 4 2983

The dielectric constant of N H 4Cl at the transforma-
tion point. Dinichert, P. Helv. Phys. Acta, 17, 5,
pp. 400-404, 1944.— Measurements of the dielectric
constant are made for solid and powdered crystals of
N H4C1 over a temperature range 10°C. above and
below —30°C., the transition temperature. The
results can be explained in terms of the theory of
Abstr. 2984 (1945). A short kink to a higher value is
attributed to crystal rupturing, due to the
pressures developed. r

local
.W.op.
536.424.1 : 548.7 = 4 2984

Hysteresis of the NH4CIl transformation. Dini-
chert, P. Helv. Phys. Acta, 17, 5, pp. 389-399,
1944.—The hysteresis associated with the transforma-
tion of NH4Cl at —30°C. is attributed to the existence
of two distinct crystalline forms. The temperature at
which the change from one form to the other com-
mences is definite, but the local pressures set up by the
volume changes affect the subsequent transformation

and cause the observed hysteresis, A theoretical
treatment follows. r.w.p.
536.48 2985

The super-fluidity of liquid helium. Il. Smith, G. S.

Nature, Loud., 155, pp. 598-600, May 19, 1945.—
An account of a recent Russian article by Kapitza.
The outstanding properties of liguid He Il are high
thermal conductivity, low viscosity and the fact that
when it flows through a capillary from a high to a
lower level the liquid at the lower level is found to be
cooled. By repeating this process a sufficientnumber
of times it is thought that temperatures closer and
closer to the absolute zero may be reached. To
explain these phenomena the suggestion has been
made that at temperatures below the A-point liquid
He is a mixture of two liquids, one of which is a
normal liquid and the other a liquid characterized
thermodynamically by zero entropy and physically by
the absence of viscosity. The concentration of the
super-fluid He increases with reduction in temperature

until at absolute zero, so’it is supposed, only this
form remains.

r.w.p.
536.48 : 534.21 2986

Radiation of sound in helium II. Lifshitz, E.
J. Phys. USSR, 8, 2, pp. 110-114, 1944.—Hydro-
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536.55

dynamical equations, developed in a previous paper
[Abstr. 2176(1945)], are applied to the propagation of
sound in Helium II, with the result that sound waves
may travel with two different velocities Ut and u2.
The velocity «j, corresponding to the ordinary
velocity of sound, is almost constant over the whole
range from 0°K. to the critical point, while U2changes
rapidly with temperature, becoming zero at the critical

pointand increasing to thevalue«j/-v/3at 0°K. |. s. g.
536.55 :667.624 2987
Temperature-indicating paints. Tyte, L. C. Prbc.

Instil Mech. Engrs, Loud., 152, 2, pp. 226-231, 1945.—

The requirements to be satisfied by temp.-indicating

pigments are stated and the development of pigments

to meetthis specification is described. The extension

to multiple transition paints and the development of
binding materials and the composition of the paints

are then discussed. Methods of application of the

paints and the recordihg of results arc considered.

Factors influencing the tcmp.-colour change relations

are then examined; they include (a) the time effect,

(6) the effect of liquid films and gases, (c) the effect
of heat transfer by conduction and radiation, and

(d) redistribution of temperatures during cooling of
the body. Consideration is given to the estimated

accuracy of the temperature indicated. A review of
usesin mechanical, electrical and chemical engineering,

metallurgy and teaching is made.

536.58 : 621.56 2988
Reduction of spatial temperature variations in air-
cooled cold storage rooms. I. Steeves, T. A., and

Cook, W. H. Canad. J. Res. F., 23, pp. 253-262,
July, 1945.— The presence of boxes was found to
increase the spatial temperature variations in a
refrigerated room. By forcing the air to pass through
the stack, by blocking the aisles, such variations were
reduced to approx. the value prevailing in the empty
room. Dunnage spacing also reduced temperature
variations, but no significant difference was found
between spacings varied from 5/16in. to 2 in.

536.58 : 662.62 2989

Thermostatic control as an aid to efficiency in fuel
utilization. Longworth, A. L. Inst. Fuel War Time
Bull., pp. 266-277, Aug., 1945.—A broad survey of all
types of thermostatic control equipment applicable to
heating or cooling by any type of fuel or powersupply.
A method ofcoded classification is suggested based on
function, and sub-divided according to physical
action. Examples of its use are given, and the
selection of the most suitable control is shown to be
of more importance than sensitive instruments.
A discussion follows in which the need is expressed
for consideration to be given to the exact meanings
ofsuch terms as “hunting” when used in thermostatic
control practice. r.w .p-

536.581 = 3 2990

Regulation of temperature with an accuracy equal to
the sensitivity of response of a regulator of the pulsation
type. Eggers, H. R. Elektrotech. Z. [ETZ], 64,
pp. 98-102, Feb. 25, 1943.—The accuracy of tem-
perature regulation by the pulsation method is
improved by the use of a thermocouple arranged
inside a ceramic tube fitted with a heating coil.
The device is adapted to the measuring range of the
regulator and to the supply voltage by an exchangeable

TEMPERATURE REGULATION.

SPECIFIC HEATS 536.631

series resistor. Examples are given showing the
effectiveness of the device. r.n.
536.587 :621.365.4 2991

Furnace temperature control. M anjoine, M. J.

Iron and Steel, p. 252, July, 1945.—A vacuum-tube
thermocouple device for use on electric furnaces,
characterized by its anticipating nature and capable
of increasing the sensitivity and response of-con-
ventional temp, controls by a large amount, is
described. It consists of 2 thermocouples of different
thermal capacities which receive heat from a heating
element, all being enclosed in a vacuum tube. The
clement is energized by a current oc the furnace
current. The thermocouple with the lower capacity
operates more quickly than the other and alters the
voltage at the temp, controller, which in turn changes

the furnace temp. m v

536.6 :536.75 : 536.4 see Abstr. 2974

536.63 = 4 2992
New methods for measuring the specific heat of

metals at high temperature. Persoz, B. Ann. Phys.,

Paris, 14,pp. 237-301, July-Dee., 1940.— Two methods
are used by the author, one similar to that of Néel
is used for determinations on Cu, and 25% Ni.75%Cu
and 50% Ni.50%Cu alloys up to about 350°C. In the
second method the heatdissipated in a wireismeasured
by a ballistic wattmeter, determinations being made
on Pt from 0° to 1000°C. for which ¢, =0-0311 +
(6-6 X 10~6t), and on 99-5% Ni from 500° to

1000°C. for which ¢p = 0-119 + (29-2 X 10-6/),
where tis in deg. C. r.ow. p.
536.631 2993

Specific heats at low temperatures of Ali(S04)3,
Al2(S0 4)3.6H 20 , KA1(S0 4)2 and KAI(S04)2.12H20 .
Shomate,C. H. J. Amer. Chem. Soc., 67,pp. 765-767,
May, 1945.—The specific heats of A1->(S04)3,
A12(S04)3.6H20, KA1(S04)2and KAI(S04)2ri2H 20
were measured over the range 52-298°K. KA1
(S04)2. 12H20 has a transition at 59-7°K., with a
heat of transition of 46-9 cats./mole. The molal
entropies at 298-16°K., evaluated by graphical
integration ofa plotoflog Tagainst Cpare: A12(S04)3,
57-2 + 0-3; Al12(S04)3.6H20, 112-1 #0-7; KA1l
(S04)2,48-9 th0-3; KA1(S04)2.12H20, 164¢3 + 2+0.

"The free energies of these compounds at 298-16°K.

are: -739 500 + 450, -1 103 300 + 430, -534 190 +
330, and — 1227 660 * 650 cals./mole respectively.
The heats, entropies and free energies of reaction are
computed for several related reactions. W. r.a.

536.631 2994

Low temperature specific heats of a-manganese and
y-manganese. Shomate,C. H. J. Chem. Phys., 13,
pp. 326-328, Aug., 1945.—The sp. hts. of a- and
y-Mn were measured in the temp, range 52°-298°K.
The sp. ht. curve of a-Mn exhibited a small hump,
extending over the temperature range 63'-103°K.,
with the peak occurring about 95°K. No anomaly
appeared in the sp.ht. curve of y-Mn. The
computed heat contents and entropies per g. atom
are as follows: aMn, J/°298.16 — H°0 = 1193 + 4 cal.,
and S°299.]15 = 7-59 * 0-04 E.U.; y-Mn, 77°2:-8-16
— H°0~ 1221 i 4 cal, and *50298.i6 —7*72
0-04 E.U.

536.631 : 536.71 see Abstr. 3004
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536.658 CALORIMETRY.

536.658

Low-pressure isothcrmals and heats of sorption.
Foster, A. G. J. Client. Soc., pp. 360-366, June,
1945.— A new method of calibrating the Pirani gauge
for measuring the pressure of condensable vapours
up to about 0-5 mm. is described. Sorption iso-
thcrmals of H20, EtOH, PhMc, dioxan, «-octane,
and CCl4 were determined at 25° on Si02 and Fc20 3
gels: all give the linear plot ofpjC againstp demanded
by Langmuir’s theory. The values calculated for the
amounts held in the completed unimolecular layer
show good agreement with previous estimates made
from data at higher pressures. Heats of sorption
were calculated using the Clapeyron equation, and
compared with the values calculated by statistical
theory from the constant of Langmuir’s equation.
The entropy changes accompanying the sorption
process were also calculated and shown to be con-
sistent with, the view that the adsorbed molecules
behave as 3-dimensional oscillators. They are of the
same order as the changesaccompanying the transition
from vapour to normal liquid.

2995

536.66 2996

A calorimetric method for the determination of
eyefopentadiene. Sefton,R. J. Soc. Client. Ind., 64,
pp. 104-106, April, 1945.—The method is based on
the heat of reaction of cyc/opentadiene (cp.) with
maleic anhydride. More concentrated solutions may
be diluted to reduce the cp. content to within this
range. The method is not specific to cp. and may be
affected by certain other conjugated diolefines. The
application of the method to the testing of benzoles is
described and experience with many such samples
showed that the conjugated diolefine content consisted
essentially of cp. Other applications are indicated
with reference to benzole fore-runnings, fractions from
cracked gasoline and coke-oven gas.

536.662 + 536.666 2997

Heats of combustion and isomerization of the eight
C9H 12 alkylbenzenes. Johnson,W. H., Prosen,E. J.,
and Rossini,F. D. J. Res. Nat. Bur. Stand., Wash.,
35, pp. 141-146, Aug., 1945.—The heats of isomeriza-
tion were determined by measurement of the ratios of
the heats of combustion in the liquid state of purified
samples of these compounds by. the procedure
previously described for the hexanes, heptanes, and
octanes.

536.662

The heat of formation of aluminium oxide. Snyder,
P.E.,and Seltz,H. J.Anter. Client. Soc., 67, pp. 683—
685, April, 1945.—The Al used was in the form of
high-purity foil, instead of powder, to minimize
surface pre-oxidation. High-grade zircon crucibles
lined with a heavy layer of pure A120 3wereemployed.
No ignition aids were used, apart from thp Fe fuse
wire, and the isothermal-bomb-calorimeter used was
calibrated with benzoic acid. The heat of formation
of the ALO3, obtained as the a, or corundum, form,

2998

was —399-04 +0-24 kcal. W. r.a.
536.666 + 536.662 see Abstr.
536.666 2999

Heats of formation of NH4AI(So 4)2.12H20 and
N H4A1(S0 4)2. Young,F. E. J. Amer. Chem. Soc.,
67, pp. 851-854, May, 1945.—The heats of solution

THERMODYNAMICS

536.71

of (NH4)2S0 4and NH4A1(S04)2.12H20 in HC1.12+68
H20 and of (NH4)2S04 and NH4A1(S04)2 containing
1+80,1 +89,and 2+11wl.% of H20 in KOH.277.3H20
were measured. The heats of formation from the
elements of NH4A1(S04)2. 12H20 and NH4A1(S04)2.
0-2469H20 are calculated to be 1419 360 + 300,
and —562 510 + 280 cal./mole respectively. The
heats of solution and formation of anhyd. NH4(S04)2
are estimated to be —41 840 and —561 190 cal./mole
respectively. W. r.a.

536.7 3000

The statistical thermodynamics of multicomponent
systems. M cMillan,W. G., Jr., and M ayer,J. E.
J. Chem. Phys., 13, pp. 276-305, July, 1945.—The
method ofthe generalcanonical ensemble isgeneralized
for multicomponent systems, and equations obtained
for calculating the thermodynamic properties and
distribution functions of such systems at any par-
ticular set of fugacities in terms of those functions at
any other fugacity set. The general equations are
applied to the imperfect multicomponent gas, to
isotopic gas mixtures and to condensecl systems with
the variables converted to the usual activities and
activity coefficients. Pressure increments can be
evaluated in termsofsolute concentrations. Equations
for osmotic pressure are found to be analogous to
those for the pressure of an imperfect gas. The
osmotic pressure in a binary system plays a r6le
analogous to that of the total pressure of a gaseous
system, and the existence of a region of anomalous

first-order transition near the critical mixing tem-

perature is shown to be probable. r.w .p-

536.7 : 532.13 : 537.312.62 see Abstr. 3016

536.7 : 532.782 see Abstr. 2812. 2813

536.7 : 535.343 :541.121 3001
Thermal decomposition of HgC 12 vapour. W ieland,

K. Nature, Lond., 156,pp. 504-505, Oct. 27, 1945.

536.7 : 550.31 3002
Thermodynamics of a gas migrating vertically
through the sedimentary column. Tripp, R. M.

Geophysics, 10,pp. 229-237, April, 1945.— The gaseous
hydrocarbons in a petroleum trap which escape to the
surface by diffusing through the semi-permeable
geologic column are'studied thermodynamically and
the influence of the action upon the chemical, physical,
or biologic equilibrium of the local environment is
determined.

536.7 : 576 : 532 see Abstr. 2771

536.71
The principle of corresponding states.

3003
G uggenheim,

E. A. J. Chem. Phys., 13, pp. 253-261, July, 1945 —
The principle in modern form was applied to the
following properties: the critical state, the virial

coefficient, the Boyle point, the densities of coexistent
phases, the v.p. of the liquid, the entropies ofevapora-
tion and of fusion, the coefij of thermal expansion of
the liquid,_the triple-point temperature and pressure,
the heat capacity of the liquid, and the surface tension
of the liquid. It was shown that A, Kr, Xe, and with
less accuracy Ne, follow the principle with respect to
all these properties. It was shown that N2, 02,
CO, and CH4 follow the principle with fair accuracy
as vapours and as liquids, but not as solids. The
relations between surface tension, temperature, and
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536.71

densities were analysed empirically. For the “ideal”
substances under consideration Katayama’s modifica-
tion of Eotvos’ relation holds good, but McLeod’s
relation does not; in the relation y cc (p[ — po)s, the
exponent Sis not 4 but much more nearly 3j.

536.71 : 536.631 3004

The heat content of manganese at high temperatures.
Naylor, B. F. J. Chem. Phys., 13, pp. 329-332,
Aug., 1945.—Heat contents above 298-16°K. of 2
samplesofelectrolytic Mn were determined from room
temperature to about 1440°K. 3 transitionsoccurring
at 1000 + 2° 1374 + 5°, and 1410 * 5°K. with
heat effects of 535, 545, and 430cal./g. atom,
respectively, were observed. Smooth curve values at
100° intervals and corresponding entropies are given
with heat content and sp. ht. equations for the
4 modifications of Mn. A sp. ht. equation for y-Mn
was derived for the temperature range 298-1 374°K.
from low temperature and high temperature thermal
data; and corresponding heat contents and entropies
above 298 +16° fory-M n were calculated.

536.71 :539.2 : 548.7 : 530.145 see Abstr. 2743

536.73 :530.145 = 4 3005

The second law and the quantum theory. D emers,P.
Carnd. J. Res. A, 23, pp. 47-55, May, 1945.—On the
supposition that the most elementary process is set in
operation by an optical mechanism equivalent to a
Maxwell’s demon, the second law of thermodynamics
is established by evaluation of relationships between
entropy, probability and work and is shown to be a

consequence of the quantum theory. r.w .p.
536.75 :536.6 : 536.4 see Abstr. 2974
536.8:621.4 3006

The new specific heats and energy charts for gases.
G eyer,E. W. Engineering, 159, pp. 381-383, May 18,
and pp. 423-424, June 1, 1945.—Energy charts have
been prepared and used to give the thermal efficiencies
of internal combustion engine and gas turbine cycles.
The charts are similar to those originally published by
Gouldie, but the specific heats now used arc those
published by Heck from 600° to 5400°F. at 100°
intervals. New tables of the entropy and internal
energy of N2, 02, C02 and H20 are now calculated

from 400° and 0°F. respectively to 5400°F. Several

typical examples involving the use of these data

are given. R-w.p.

537.12 :537.525.6 see Abstr. 3021

537.122 3007
On the classical theory of radiating electrons.

Eliezer, C. J., and M ailvaganam, A. W. Proc.

Camb. Phil. Soc., 41, pp. 184-186, June, 1945.—The
relativistic equations of motion of a point-electron
in an electromagnetic field, appearing in Dirac’s
classical theory of radiating electrons [Abstr. 3660
(1938)] are discussed. It is pointed out that not all
solutions of the equations are physically admissible
and a further principle—called the principle of
radiative equilibrium—is introduced as a criterion for
those solutions which have physical meaning. This
principle states that a state of equilibrium should be
reached, after a sufficient lapse of time, between the
emitted and absorbed radiation fields. An example
of the application of the principle is given. It relates

THERMODYNAMICS— ELECTROSTATICS

537.228.1

to the rectilinear motion of an electron in a uniform
electric field. l.s.g.

537.213 :537.222 :517.544.2 3008

Ten two-dimensional electrostatic problems. Daw ,
N. Phil. Mag., 36, pp. 153-169, March, 1945.—The
first 9 problems are solved by the Schwarz-Christoffel

transformation, the following results being found:
(1) the transformations, (2) the field strengths,
(3) the surface densities at points on electrodes,

(4) the total charges on parts of electrodes, (5) the .
capacities between parts of electrodes, (6) expressions
for the forces on small para- or diamagnetic bodies at
some point in the field. Plots are given of the cqui-
potentials. Theelectrode configurations are (s.i.r.e. =
semi-infinite rectangular electrode): I. s.i.r.e. at
potential Vin line with a semi-infinite thin plate at
potential zero. |IlI. s.i.r.e. at potential V in line with
a finite thin plate at potential zero. IIl. s.i.r.e. with
thin finite central projecting plate at potential V.
IV. s.i.r.e. with a thin finite central projecting plate
at potential V in'line with a semi-infinite thin plate
at potential zero. V. Two equal s.i.r.e’s. with thin
finite central projecting plates at equal and opposite
potentials facing each other. VI. s.i.r.e. with equal
thin projecting plates at potential V. VIl.’s.i.r.e. with
equal thin lateral projecting plates at the end, at
potential V. VIII. Thin s.i.r.e. at potential Vin line
with a thin finite plate at potential zero. 1X. Central
finite thin plate at potential — V between two other
collinear thin plates at potential V. X. Two unequal

thin collinear plates at potentials + V. l.s.g.

537.222 :517.544.2 : 537.213 see Abstr. 3008

537.226.2 3009
Dielectric constants of some titanatcs. W ul, B.

Nature, Lond., 156, p. 480, Oct. 20, 1945.

537.226.3 3010

Dielectric dispersion and absorption in Neoprene gum
and tread stocks. Schneider,W. C., Carter,W. C,,
M agat,M., and Smyth,C. P. J. Amer. Chem. Soc.,
67, pp. 959-963, June, 1945.—The dielectric losses of
Ncoprcne-GN gum and tread were measured at 20°,
40° and 60°, over a frequency range of 60 c/s to
3000 Mc/s. The Kirkwood-Fuoss theory ofdielectric
dispersion was verified over a wide frequency region,
and the dipole per monomer unit for Neoprene-GN
gum was found to be 1-99 D. Experimental evidence
confirms that there is only slight interaction between
C black and Neoprene. The free energies of activa-
tion and the relaxation times were determined for the
gum, and from the former it was calculated that the
relaxing units contain 17 C atoms. The energy of
activation and entropy of activation for Neoprene
gum arc 14-3 kcal. and 23-6 entropy units. The
distribution in entropy of activation arising from the
distribution in free energy of activation was found to
be 17-0 entropy units. The variation of the dielectric
loss of Neoprene tread with frequency may be
explained by use of the Maxwell-Wagner theory of
dielectric relaxation. The high value of the permit-
tivity of the tread (6-45 D) at 3000 Mc/s indicates
that there is another region at higher frequencies.

/ W. R. AL

537.226.33 :548.0 :536.424.1 = 4 see Abstr. 2983
537.228.1 :553.621 :548.574 see Abstr. 3123
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537.228.1

537.228.1 :534.133 :621.396.611.21 3011
Harmonics in the piezo-electric oscillation of a quartz

crystal. Tsien, L. C., and Chu, H. C. Nature,

Lond., 156, p. 424, Oct. 6, 1945.

537.225.3/.4: 535.515 = 3 ' 3012

Electro-optical properties of the Rochclle-Electric
crystals KH2PO4 and KD2PO4. Zwicker, B., and
Scherrer, P. Helv. Phys. Acta, 17, 5, pp. 346-373,
1944.—The variation of the natural double refraction
with temperature and the Kerr effect for KH2P04
and KD2P04 have been investigated, especially at
and below the Curie point. An anomaly occurs in
the double refraction at this temperature, which is
regarded as a “spontaneous” Kerr effect. The electro-
optical effects in the Curie region show hysteresis,
saturation and a residual effect. The hysteresiscurves
show marked Barkhausen jumps. These optical
anomalies arc due to the anomalous behaviour of the
electrical polarization, and it is possible to calculate,
from the optical properties, the variation of dielectric
constant with temperature, the anomalous specific
heat, and other properties, in agreement with experi-
ment. It is also possible to follow the “freezing” of
the electrical spontaneous polarization with decreasing
temperature much better by optical than by other
methods. A lower Curie point, such as exists for
Rochelle salt, could not be detected in the case of
KH2P04o0or KD2P04. a.j.m.
537.241 3013

A note on the charge produced by spraying liquids
with a jet of air. Chih-En, G. Phil. Mag., 36,
pp. 218-219, March, 1945.—The charge is calculated
on the assumption that it arises from the change in
surface tension produced when a drop, of radius R,

breaks up into a large number of smaller drops.
If the charge on each small drop is ( it is shown that
g2cc R3. . s. G.
537.311 : 537.363 3014

Direct conductivity measurements in electrophoretic
boundaries. Lagercrantz, C. Ark. Kertti Min.
Geol., 19/4, 1, No. 7, 21 pp., 1945.— Various observa-
tions made in electrophoretic investigations indicate
that the potential gradient is not uniformly dis-
tributed through the whole tube, and a special
apparatus for the direct measurements of electrolytic
conductivity in the electrophoretic tube is described.
A series of experiments were performed with this
apparatus on electrophoretically uniform colloids
and on mixtures (serum), and optical diagrams are
given together with the conductivity curves, while
mobilities are corrected by the aid of the actual
conductivity values. The differences between the
mobility values from the rising and the descending
side are greatlyidiminished hereby. The boundary
anomalies increase with the electrical charge per
molecule, and are high for substances with relatively

small molecules. The method described may be
useful in work on the identification of mixtures of
substances with relatively low mol. wts. as these

substances give too strong boundary anomalies for
the usual electrophoresis. h.h.ho.
537.312 = 4 3015

The physical properties of water of the Black Sea.
G heorghiu,V. G., and Caunicenco,N. Rev. Gen.
Pled., 48, pp. 107-116, Aug., 1940.

PIEZOELECTRICITY—CONDUCTIVITY—THERMOELECTRICITY

537.363

537.312.62:532.13:536.7 3016
The frictionless state ofaggregation. M endelssohn,
K. Proc. Phys. Soc., Lond., 57, pp. 371-389, Sept.,
1945.—The analogy of superconductivity and liquid
He Il is analysed on an empirical basis. Frictionless
transportis considered to be the fundamental pheno-
menon. It is concluded that the “superconductive”
electrons and the “superfluid” He atoms form an
aggregate in momentum space of zero thermal energy
(z-state). The z-particles occupy a set of lowest
quantum states which is separated from the thermal
states by an energy gap; they have zero entropy, but
an appreciable zero-point energy. The observed
sp. ht. anomalies are due to a lifting of z-particles
over this gap. The transport phenomena are caused
by a diffusion of z-particles under their zero-point
momentum. This zero-point diffusion does not result
in dissipation of momentum. It explains why
frictionless transport is independent of the strength of
external forces and explains also the critical transport
rates- (threshold value and film transfer). Bose-
Einstein condensation fails to account for these
characteristic features because it does not lead to a
zero-point energy of the condensed phase. A number
of experiments to test the hypothesis are suggested.

537.312.62 :621.318.34 = 3 3017
A persistent-current electromagnet. Justi, E.

Elektrotech. Z. [ETZ], 63, pp. 577-580, Dec. 17,

1942.— [Abstr. 2552 B (1945)].

537.324 : 535.33.072-1 3018

The design and construction ofrapid-response thermo-
couples for use as radiation detectors in infra-red
spectrographs.. Roess, L. C., and Dacus, E. N.
Rev. Sci. Instrum., 16, pp. 164-172, July, 1945.—
The thermocouple is made by condensing 600-1 000 A
thick layers of Bi and Sbh, which overlap slightly to
form the hot junction, on a 400-500 A thick film of
Formvar. This film is stretched over a glass form
having an opening under the hot junction, which is
blackened with Au evaporated in H2 at 2-4 mm. Hg.
The thermocouple is intended for use with radiation
interrupted at frequencies between 1 and 5c/s. The
signal-to-noise ratio of the thermocouple, defined as the
ratio of the interruption frequency component of its
output to the square root of its resistance, is the
criterion ofits quality, and in an infra-red spectrograph
a single junction thermocouple has a greater signal-
to-noise ratio than a multi-junction thermopile. An
important operation in the thermocouple construction
is the use of a glow discharge before condensation of
each metal to reduce the thermocouple resistance by
factors of 5 to 10. Such a thermocouple has a
resistance of 20-50 Cl, a d.c. sensitivity of 6-7 pN
per 10_4W cm.- 2, and an output under radiation
interrupted at 7c/s of < '/2 the d.c. value.

537.363 : 537.311 see Abstr. 3014

537.363 : 577.1 : 532.13 see Abstr. 2773

537.363 : 612.11 : 545.8 see Abstr. 3117

537.363 : 612.664 3019

Electrophoretic and enzymatic fractionation of casein
from human milk. M ellander, O. Nature, Lond.,
155, pp. 604-605, May 19, 1945.
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537.37 ELECTRIC DISCHARGES. X-RAYS 537.531
537.37 :621.362 = 4 3020 537.525.8 3023.

Experimental laws of the new torsional-electric Afterglow effects in high-pressure gases. Craggs,
effect. Perrier, A., and Azad, A. A. Helv. Phys. J.D., and Meek,J. M. Nature, Loud., 156, pp. 21-22,
Acta, 17, 6, pp. 463-476, 1944—When a steady July 7, 1945.— A continuation of previous work [see

temperature gradient is maintained along a nickel or
iron cylindrical tube, twisting of the tube sets up an
electric current of which the lines of flow are normal
to the generating lines of the cylinder. The current
may attain an intensity of >/]0 A/cm.2/degree.
Reversal of the temperature difference or of the direc-
tion of twist causes reversal of the current provided

that the distortion is within the elastic limit. The
effect increases with torsion to a limiting value.
[See also Abstr. 3670 (1935)]. G.E. a.
537.525.6 :537.12 3021

Electron temperatures in electrical discharges.
Chao, K. T., and Tang, T. Y. Phys. Rev, ss,

pp. 30-39, July 1and 15, 1945.—Electron temperatures
in the positive column and in the Faraday dark space
of a cold cathode glow discharge were measured by
the probe method with gas pressures of dry air and
CO of 0m6—1-2 mm.Hg. For the fast group, electron
temperatures decrease with pressure while for the slow
group they are independent ofit. The electron current
densities increase and the space potentials decrease
when the gas pressure isincreased. Differentcurrent-
voltage characteristic curves were found in the positive
column and in the transition region from the negative
glow to the Faraday dark space. Theoretical inter-
pretations of these characteristics could be obtained
either from Langmuir's theory of probe or from
Druyvestcyn’s theory of electron energy distribution
by assuming the existence in the boundary between
negative glow and Faraday dark space of a drift fast
electron beam superimposed upon an isotropic slow
electron distribution. Spectroscopic investigations of
the bands of the neutral and ionic molecules of N2
and CO in different sections of discharges support
the supposition.

537.525.6 = 3 3022

Characteristics of the Townsend discharge and the
effect of irradiation of the cathode. Meili, E. Helv.
Phys. Acta, 18, 2, pp. 79-124, 1945.—The Townsend
theory of discharge and its accuracy are considered,
and extensions of the theory, in particular, the square-
root law, are discussed. The general current density
laws arc supported by experiments with A, He, Kr,
H2 and N2. The slope of the first characteristic, KX,
varies with distance at constant 7 (=.pressurexfree
path) at a rate approaching a square law in certain
cases. This is largely, but not entirely due to space-
charge effects. Possible reverse processes and their
dependence on field strength are considered. The
production ofelectrons at the cathode by positive ion
impactisnot greatly affected by field strength. Photo-
ionization, the action of metastable atoms at the
cathode, and back diffusion ofelectrons are also briefly
considered. Back diffusion cannot greatly influence
the shape of the y-curve, though it can affect the
cathode field strength relationships. The square-root
law has limitations, and is to be regarded rather as
applicable to a wide special case. W hen the charac-
teristics are not decreasing the law doesnotapply, and
two possible cases of this are considered. a.j.m.

AbStr. 206 (1944)].

537.525.8 3024
Visible glow discharge at very low potentials.
Sommer, A. Nature, Loud., 156 p. 242, Aug. 25, 1945.

537.525.83 3025

On the cathode dark-space of a glow discharge in
gases at low pressures. Chaudhuri, R. M., and
Zuberi, S. H. Indian J. Phys., 18, pp. 333-340, Dec.,
1944 — Experiments were performed with a movable
anode in a discharge tube. The tube voltage and
currentshowed no variation as the anode was brought
closer to the cathode until the formercutout a certain
length of the negative glow. |Ifthe anode was pushed

further the current decreased while the voltage
required to maintain a smaller current rose con-
tinuously. The drop in the current was linear with

the displacement of the anode until it reached a point
near the edge of the cathode dark-space. It is con-
cluded that there is always a supply ofthe positive ions
to the cathode dark-space from the negative glow,
which is not consistent with Thomson’s assumptions.

537.525.92 3026
Neutralization of space-charge of hot metals by
positive ions of potassium. Chaudhuri, R. M., and

Ahmad, A. Curr. Sci., 14, pp. 176-177, July, 1945.
537.531 3027
Measuring X-rays. Mayneord, W. V. Radio-

graphy, 11, pp. 41-48, June, and pp. 49-54, July, 1945,
— An outline of the development of measurement of
X-rays,inrespectto dosage,etc. Following the barium
platinum cyanide pastille, various methods were
proposed of which the ionization method became the
preferred method. The parallel plate ionoquanti-
meter and the thimble ionization chamber are
described. W all effects are virtually eliminated. The
“Roentgen,” defined in 1928, was redefined in 1937.
The distribution of X-ray intensity in a plane leads to
the development of isodosis curves following which
dose distribution in a volume demands consideration,
the revolution of an isodosis curve resulting in
isodosis contours. Still further consideration has to
be paid to the total energy absorption, to determine
which the phantom “man” designed by the author
is described. Finally, a note of warning is given as to
the possible differences between physicaland biological
results, by illustrating the manner in which electrons
can pass via a tissue and affect only relatively few of
the tissue cell nuclei. n.j. I

537.531 :535.3 :548.231 3028

Scattering of X-rays in polycrystalline bodies. 1—+I.
Brekhovskikh, L. M. J. Phys. USSR, 7, 4, pp. 179
191, 1943.— A theory of the scattering is presented in
which the thermal vibrations of the atoms are taken
into account. A calculation is made of the intensity
ofthe scattering produced by a single grain ofa definite
orientation. This consists of two terms, the first
(called the Laue part) gives the intensity when there is
no thermal vibration and the second (the scattered
radiation) is due to thermal vibrations alone., The
ratio of these two terms, for a polycrystalline body, is
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greater than for a single crystal, and the Debye back-
ground, which is much more important for a poly-
crystalline body, depends on the size of the grain in
the same way as does the scattered radiation. Some
details of the theory are discussed when the thermal
vibrations are negligible. In Il, the intensity of X-rays
scattered by a liquid is found as a function of the
angle of scattering, the liquid being regarded as a fine

powdered polycrystalline specimen. The theory is
compared with experimental data for liquid Na.
The agreement is fairly good. l.s.g.
537.531 :535.338 3029

Theoretical continuous X -ray energy and polarization.
Kirkpatrick, P., and Wiedmann, L. Phys. Rev., 67,
pp. 321-339, June 1 and 15, 1945.—By the theory of

Sommerfeld, relativity effects and retardation of
potential being neglected, matrix elements and
associated components of continuous spectrum

X-radiation are computed for a variety of clectron-
nucleus collisions and for a distributed series of
positions in the spectrum. The calculations cover
values of VjZ2from 0-06128 to 3-356, where Z is the
atomic number of the nucleus, and Vis the bombard-
ment potential in electrostatic units. Empirical
algebraic formulae are found which closely represent
the rigorously calculated results. Intensity and
polarization predictions for any direction of emission
and any excitation conditions within the range of
applicability of the theory may be drawn from the
computed results. Theoretical efficiencies of con-
tinuous X-ray production are calculated by combining
theoretical intensities with known rates of electron
energy loss in traversing matter.

537.531 : 535.339"' 3030

Monochromatic X-radiation. Lipson, H., Nelson,
J. B., and Riley, D. P. J. Sci. Instrum., 22, pp. 184—
187, Oct., 1945.—Various crystals can be used as
reflectors for producing monochromatic X-rays and
descriptions are given of some of them, together with
it list of properties which determine their usefulness
for different sorts of investigations. A simple instru-
ment for mounting a crystal is described; its main
advantage is its compactness, which ensures that the
reflected beam is as intense as possible.

537.531 :535.343 3031

Structure in the X-ray K absorption edges of solid
potassium chloride. Trischka, J. W. Phys. Rev., 67,
pp. 318-320, Jime 1 and 15, 1945—A 2-crystal
vacuum spectrometer was used to investigate the
X -ray absorption spectrum of KC1 over a 50 V range
in the vicinity of the K edges of both K and CI.
Absorbers were prepared by vacuum evaporation of
the salt on to thin, taut Kodapak films. High pre-
cision of intensity measurement was made possible by
the use of fortuitously located Ltxl radiations from
targets of Sh and Pd.

537.531 :535.42 : 539.4 see Abstr. 3087

537.531 :535.42 :669.74 3032
Effect of hydrogen on the X-ray parameter and

structure of electrolytic manganese. Potter, E. V.,

and Huber, R. W. Phys. Rev., 68, pp. 24-29, July 1
and 15, 1945.—The effect on the average lattice
parameter was determined. The parameter varies
approx. linearly with the H content. The crystals,

X-RAYS

537.531.8

composing electrolytic manganese metal, are generally
not uniform in parameter but show deviations up to
+0-2 or *0-3%. The deviations in parameter
between the unit cells of a-Mn in a sample of metal
are notoc the amount of gas in the metal. The effect
of various degassing treatments on the parameter and
diffraction patterns was determined. The parameters
are not effected unless the metal is heated over 300°C.
At 5005C. and over, the parameter returns to its
normal value and the diffraction lines are sharp. The
broadening of the diffraction lines in the patterns for
the metal containing gas are attributed to non-
uniform lattices in the metal due to non-uniform gas
distribution, and the results indicate that Mn may be
saturated with H at about 695cm.3/100 g. of metal.
M n metal with normal lattice parameters and uniform
structure may be obtained from electrolytic metal by
removing the gas and heating it to SOCTC. for 1 hr.

537.531 : 778.3 : 61 3033

An analysis of the physical factors controlling the
diagnostic quality of Roentgen images. Morgan,
R. H. Amer. J. Roentgenol, and Radium Ther., 53,
pp. 128-135, Aug., 1945.—The diagnostic value of
radiographs is determined by their clarity and detail.
Knowledge of the various factors involved is desirable
particularly since opinion varies, some radiologists
claiming the radiographic value is dependent upon the
kilovoltage exciting the X-rays in relation to the
particular body tissue and others stating the kilo-
voltage docs not affect the result. Ability of a film
to record detail is dependent on its power of resolving
thin lines, such resolution being determined by the
size of grain of the film emulsion. A test mandrel to
determine resolving power, made of wires of known
graduated thicknesses, is described and illustrated.
A series of papers intended further to pursue the
question is to follow and the present paper is largely
devoted to the mathematical basis underlying these
further proposed papers. b.j. I.

537.531 = 4 3034

Analysis of complex X-rays by means of filters.
Servais, M. Bull. Soc. Prang. Fleet., 5, pp. 205-220,
July, 1945.—An experimental study of the intensity
of X-rays transmitted by different thicknesses of
aluminium, with different anti-cathodes and tube
‘'voltages. Thin and thick filters are discussed, and a
theory is given, based on variation of absorption
coefficient with wavelength. n.c.

537.531.8 3035

Auger electrons resulting from /T-capture. M iller,
F., Jr. Phys. Rev., 67, pp. 309-312, June 1 and 15,
1945.—The mostintense group of Auger electrons due
to X-rays associated with K-capture in Zn<>5 would
have energies lying in a narrow band within about
300eV of a max. value of 7056 eV (//p284). These
would arise from K — L~ transitions in the resulting
Cu atom. Electrons from the K — LM transitions
would be about '/3 as numerous, lying within about
300 eV ofa max. value of 8 016 eV (7/p302). The soft
electrons which are emitted copiously from Zn”s were
found to have an absorption limit in collodion of
0-15 * 0-03 mg./cm.2, approx. 7 500eV. W hen
samples were placed 0-6 to 1-3cm. from the screen
of a screen wall-counter filled with H2 at 2cm. Hg
pressure, the upper limit (by inspection) was found to
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537.531.9

be at HplOl = 30 (8 000 = 1700eV). Scattering in
the counter gas and absorption in the sample are
believed negligible. These data are consistent with the
hypothesis that the softelectrons from Znfi5arc Auger
electrons resulting from X-capture.

537.531.9 :578.088.5 = 3 3036
Radio-biological investigations with soft X-rays.
Hardung, V. Helv. Phys. Acta, 18, 1, pp. 45-71,
1945.— Theoretical considerations of X-ray therapy
on bacilliare compared with experimental results with
B. coli,B.proteusand B. pyocyanus. Itwould appear
that with equal dosage but a variable tube voltage
and variable energy distribution the destruction rate
remains constantor, ata certain tube voltage, declines.
The results are, however, inconclusive. b.j. I.

537.533.1 3037
A new occurrence of the electronic phase velocity.
Benham, W. E. Nature, Loud., 156, pp. 204-205,
Aug. 18, 1945.—Cpmmencing with the Lorentz
equation of motion of an electron in an electro-
magnetic field it is shown that a conservation of the
energy leads to mv + CAjc = OwhereV is the velocity
and A is the vector potential. From this it is con-
cluded that non-trivial solutions of AA + VAjcl= 0
exist. These solutions lead to the concept of X-waves

and some properties of these waves are examined.
1.s. G.

537.533.72 3038
Electron shadow-micrographs of haemocyanin mole-

cules. Williams, R. C., and Wyckoff, R. W. G.

Nature, Loud., 156, pp. 68-70, July 21, 1945.

537.533.72 :539.26 : 621.352.7.035.222 3039
X -ray and electron microscope evaluation of carbon

blacks. M rgudich,J. N., and Clock, R. C. Trans.

Electrochem. Soc., 86, pp. 351-364, 1944,

537.533.72 : 591.86 see Abstr. 3138

537.533.72 : 61 3040

The electron microscope: its application to medicine.
Donovan, G. E. Proc. R. Soc. Med., 37,7/7.708-716,
Oct., 1944.—The history, development and charac-
teristics are outlined. Most of the 29 papers cited
are from journals not usually examined by physicists.
Previous work seems to have been directed towards
the discovery of possible fields of research rather than
to the solution of particular problems. Amongst the
applications mentioned are the study of dusts, smokes,
the metabolism of the bacterial cell, viruses, and the
disproof of the macromolecular nature of bacterio-
phages. The bombardment of specimens with high-
speed electrons produces changes in protoplasm and

in molecules, and entomologists have remarked a
shrinkage, evolution of gas, discoloration and in-
creased friability of their specimens. Electron

stereomicroscopy has been suggested as well as the
possibility of viewing single atoms; but the exposure
time would have to be increased by > 1000 times
if ultramicroscopical methods were to be introduced.
c. J. G

537.533.72 : 621.352.7.035.222 3041
Microscopic and diffraction studies on dry cells and
their raw materials. McMurdie, H. F. Trans.
Electrochem. Soc., 86, pp. 313-326, 1944.— A study of
the manganese dioxides and other crystalline materials

ELECTRONS

537.543

in a dry cell has been made and five different crystal
varieties of M n02 identified. Examination of the
oxides by the electron microscope revealed great
differences in particle size and shape. Prismatic
crystals of Zn(NH3)2Cl2 were found in the pastes of
undischarged cells, while ZnCl2.4Zn(OH)2 occurred
in small hexagonal plates in the pastes of discharged
cells.. X-ray diffraction studies of thoroughly dis-
charged mixes indicate that the M n02 of a dry cell is
reduced by discharge to thedouble salt,ZnO . Mn20 3
(heterolite).

537.533.73

Refraction effects in electron diffraction.
L., and Frevel, L. K.
July 1 and 15, 1945.

3042
Sturkey,
Phys. Rev., 68, pp. 56-57,

537.533.73 : 539.2 = 4 see Abstr. 3073
537.533.74 = 4 3043
Diffusion of rapid electrons through lead nuclei.

Du Pasquier, P. Helv. Phys. Acta, 17, 6, pp. 409-428,
1944.—The diffusion of electrons of energy 1-3 eMV
in Pb(CH3)4 vapour has been investigated using a
W ilson chamber. Possible errors are considered, and
the observed rate of diffusion was found to agree
satisfactorily with theory, contrary to results obtained
by Barber et al. with Hg. Recent determinations
do not confirm anomalies formerly observed, and it
is concluded that the diffusion of electrons through
both heavy and light elements is normal. It is not
necessary to introduce supplementary action between
the electrons and the nucleus, the Coulomb force being
sufficient to explain the observed diffusion. The
varying results of Massey, and of Mott and Urban,
where the angular distribution above 60° differs widely
from theory, are discussed. a.j.m.

537.533.8 :666.112.7 3044

The secondary electron emission of Pyrex glass.
Mueller, C. W. J. Appl. Phys., 16, pp. 453-458,
Aug., 1945.—The total secondary emission was
measured by a method using the conductivity of the
heated glass to carry the current. Necessary pre-
cautions are pointed out. The emission was measured
over the bombarding voltage range of 50-10 000 V.

No temperature variation of secondary emission
was observed.
537.534.74 ' 3045

Proton-proton scattering at
K. C.,and Mitra, S. N. IndianJ. Phys., 18, pp. 303-
305, Dec., 1944.— 1t is shown that Kar’s formula
explains the angular variation of the departure from
M ott’s formula as observed by Ragan and others for
low velocities, if it is assumed that the short range
Yukawa forceisdue to the formation of mesons having
mass 152 e.u. and short range charge 112 or other
submultiple of its mass. The mass thus determined is
different from the mass 110 e.u. obtained previously
by applying Kar’s formula to high velocity proton-
proton scattering. [See Abstr. 404 (1943)].

537.54 : 535.62 = 4 see Abstr. 2956

low velocity. Kar,

537.54 : 539.17 see Abstr. 3071

537.543 : 621.3.032.21 3046

Design of a pool-type cathode for an arc operating at
low currents. Copeland, P. L. Rev. Sci. Instrum.,
16, p. 154, June, 1945,
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537.56 : 523.87 see Abstr. 2718

537.564 3047
The electric breakdown and cumulative ionization.
Davydov, B. J. Phys., USSR, 7, 4, p. 196, 1943.—

The number of free electrons per unit volume, ob-
tained as a resultof impactionization in a gas, placed
in a homogeneous electric field, is determined by the

balance between ionization and recombination
processes. Only 2 excited levels between the ground
level and the continuous spectrum are considered.
1.s. G.
537.564 = 4 3048

lonization of air by electrified dielectrics. Perrier,
F. Ann. Phys., Paris, 14, pp. 5-77, July-Dee., i940.—
The mode of discharge of insulators (amber, sulphur
and paraffin) electrified by friction was investigated
using more sensitive apparatus. The advantages ofan
electrometer over a triode method are discussed.
The construction of a suitable ionization chamber
which would be sensitive, yet unaffected by external
electrostatic disturbances is described. The effect of
introducing a dielectric, charged or not, into the
ionization chamber was studied. Airisionized by the
dielectric when it is discharged. The absorption coeff.
in air and in celluloid of the radiation produced was
determined. The coeffs. for cellophane, celluloid and
collodion are the same, showing that the absorption is
independent of the molecule, but depends on the
atoms present in the absorber. The wavelength of
the radiation ~ 20 A, and does not depend much on
the nature of the dielectric. The relations between
the frequency and the density, hardness, and per-
mittivity of the dielectric were investigated, and it is
shown that a simple relationship exists between the
frequency and permittivity. The emission of the
radiation is considered on the basis of the quantum

theory. a.j. m.
537.57 : 532.7 see Abstr. 2807
537.591 3049

On the variation in the experimentally determined
values of the meson mass. Bose, D. M., and Chou-
dhuri, B. ' Indian J. Phys., 18, pp. 285-292, Oct.,
1944.— Allreliable data on meson mass determinations
are collected and the assumptions underlying the
different experimental methods as well as their
reliability are discussed. Large variations in the
meson mass values occur, both when different
experimental methods are used and when the same
method is used by differerit observers. It is probable
that apart from the large errors of measurements
Associated with the present methods of meson mass
determinations, the variation in mass values depends
also, in some way not representable by the relativity
formula, on the velocity of the meson particle.
Possible causes of such variations are discussed.

537.591 3050
Energy spectrum of mesotrons at low energies.
Ghosh, S. K, and Das Gupta, N. N. Nature,

Land., 156, pp. 83-84, July 21, 1945.—Information

regarding the low-energy part of the mesotron

spectrum is obtained from analysis of the absorption

curves of cosmic raysin Pb and H20.

537.591 : 530.12 3051
Cosmic rays and kinematical relativity. Haldane,

J. B.S. Nature, Loud., 156, p. 266, Sept. I, 1945.

IONIZATION— COSMIC RAYS— MAGNETISM

538.122

537.591:539.152.1 3052
Cosmic rays. Anglo-French Conference in Bristol.
Nature, Lond., 156, pp. 543-544, Nov. 3, 1945.

537.591.15 3053
Cosmic radiation observed at the Col du Lautarct,

Hautes-Alpes. D audin, J. Nature, Lond., 156,

pp. 420-421, Oct. 6, 1945.

537.591.3 3054

Absorption of cosmic rays at Colombo and London.
G eorge,E. P., and Appapillai,V. Nature, Lond.,

155, p. 726, June 16, 1945.

538.082.74:621.317.44 3055

Mercury jet magnetometer. Kolin, A. Rev. Sci.
Instrum., 16, pp. 209-214, Aug., 1945.—Hg is allowed
to flow through a narrow non-conducting pipe pro-
vided with two pick-up electrodes at the ends of a
diameter. In the presence of a magnetic field an
e.m.f. isinduced in the moving Hg. The p.d. detected
between the electrodes is due to the component of the
local magnetic field perpendicular to the pipe axis and
to the diameter along which the electrodes are located.
The device permits the establishment of the direction
of the local field without introduction of a ferro-
magnetic body which might distort it. The magnetic
field intensity in a sharply localized region can be
determined. The instrument gives a direct reading
cc the magnetic field intensity and permits study of

both const, and rapidly varying transient fields.
Fields of < 1 oersted can still be easily detected. The
magnetic field can be measured absolutely. Two ways

of propelling the Hg are described. One uses gravity,
and in the other electromagnetic forces exerted upon
a liqguid conductor in a magnetic field are used.

538.111 :531.51 3056

A classical theory of electromagnetism and gravita-
tion. Corben,H. C. Nature, Lond., 156, pp. 388-
389, Sept. 29, 1945.

538.12 3057

The magnetic field inside a ferromagnet. W annier,
G. H. Phys. Rev,, 67, p. 364, June 1 and 15, 1945.—
Discussion of the relation between the average mag-
netic field b for a fast charged particle traversing a
magnetized iron bar, the field h which would exist
if the electrons were true magnetic dipoles, and M the
magnetization, leads to the formula b —H 4-
2-t(p+ )M or = B +2tt(p—\)M, where p is a
numerical factor equal to the relative probability of
coincidence of test charge and electron as compared
to randomness. This formula gives a field larger than
B for positive charges and smaller than B for negative
charges. From an experimental point of view, the
most hopeful feature for a check is the assymmetry of
the equations for positive and negative charges.
Positive particles should be deflected more under
otherwise similar circumstances, provided their speed

isnot 5 X 109 cm./sec. Relativistic modifications
of the formulae arc being investigated. a. w.
538.122:538.311 3058

Directional loci in a magnetic field, and the locating
of neutral points. Owen ,D. Proc. Phys. Soc., Lond.,
57, pp. 294-301, July, 1945.— A method ofexploration
of a magnetic field by means of directional loci is
described. The points of intersection of any two loci
are neutral points. The method is exemplified in the
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538.214

simpler cases of the combination of the earth’s field
with the field of a bar magnet and with the field of a
circular current.

538.214 3059

The diamagnetic susceptibility of some alkyl and
aryl halides. French, C. M., and Trew, V. C. G.
Trans. Faraday Soc., 41, pp. 439-449, Aug.-Sept.,
1945.— Modifications arc described in the Gouy
method of measuring magnetic susceptibilities in
precision work with liquids. The suitability of various
substances for use as standards is discussed, and the
advantages of agreement among different workers on
a common substance for this purpose, with an
accepted susceptibility value is stressed. The sus-
ceptibilities of various alkyl and aryl halides are given,
and a theoretical discussion on the significance of the
results follows. It isshown thatthere is an increasing
divergence between the experimental susceptibility
values and the theoretical values calculated by any

of the different methods available, with increasing
number of halogen atoms in the molecule.
538.214 :538.662.12 3060

Effect of temperature on magnetic susceptibility of
molybdenite crystals. D utta, A. K. Nature, Loud.,
156, pp. 240-241, Aug. 25, 1945,

538.24 3061

Demagnetizing factors of the general ellipsoid.
Osborn, J. A. Phys. Rev., 67, pp. 351-357, June 1
and 15, 1945.— Charts and tables are given which make
possible a determination of the demagnetizing factor
for any principal axis of an ellipsoid of any shape.
Formulae for the demagnetizing factors ofthe general
ellipsoid arc included together with supplementary
formulae which cover a large number of special cases.

538.311 :538.122 see Abstr. 3058

538.56 :517.564.3 : 621.396.616 : 621.385.8 3062
Electromagnetic field inside a cylinder with a gap.
Wang, C. C. J. Appl. Phys., 16, pp. 351-366, June,
1945.—Equations are obtained which completely
specify the electric and magnetic field strength in the
cylindrical space in terms of the average axial electric
field at the gap. Curves are calculated, by means of
these equations, for the relative field strength at
various points inside the cylinder. Equivalent
capacitance due to the energy stored in the cylinder
may be calculated and used for estimating the
resonant frequency of the cavity. The equations are
degenerated to apply to an electrostatic lens, the
potential distribution being obtained in this case.

1. s. G.

'538.566 = 4 3063

Electromagnetic vibrations in ellipsoidal cavities.
Jouguet, M. Bull. Soc. Fran(. Fleet., 5, pp. 52-58,
Feb., 1945.— Maxwell’s equations are solved for such
cavities, the field distribution for both the electric and
the magnetic types of vibrations being obtained.

The general solution involves Mathicu functions,
but a special case, studied in some detail, can be
treated with circular functions. General integral

formulae are given for the losses in the cavity, |I.
538.615 : 535.338.3 see Abstr. 2895

538.615 : 535.34 see Abstr. 2909

538.662.12 :538.214 see Abstr. 3060

s. g.

MAGNETISM— ATOMS

539.155.2

538.69 3064

Rotation of electrolyte between insulated poles of

magnet. Perls, T. A. Science, 102, pp. 45-46,
July 13, 1945.

538.71 3065

The Gulf absolute magnetometer. Vacquier, V.
Terr. Magn. Atmos. Elect., 50, pp. 91-104, June, 1945.
—The declination is measured by means of a fibre-
suspended magnet. The intensity-measurements are
made by comparing the field ofa Helmholtz coil with
the component of the Earth’s field that is to be
measured. H is obtained by the sine-galvanometer
method. The zero-field detecting device for Z is a
special vertical ficld-balance in which the polarity of
the magnet can be reversed by discharging a capacitor
through magnetizing coils fastened to the case. The
effect of residual mechanical unbalance is thus made
to disappear from the average of two sets of observa-
tions taken with the magnetoppositely polarized. The
Helmholtz coil-constant for the Z-magnet is deter-
mined by suspending the Z-magnet in the
galvanometer housing, and comparing the value of H
so obtained with an observatory base-line.

539.13 :530.145.6/.7 see Abstr. 2748

539.152.1 3066

A classification of stable nuclei. Kurbatov, J. D.
J. Phys. Chem., 49, pp. 110-150, March, 1945.—The
physical characteristics of nuclei, such as spin and
magnetic moment, are used as criteria forthe identifica-
tion ofa scriesofnucleiin a classification which covers
all mass numbers. The isotopic numbers of nuclei
belonging to the same series arc a continuous odd or
even sequence. Nuclei of the same isotopic number
of aseries form a group which differ by 2 protons and
2 neutrons. The mass number of the last nucleus of
a group must not be higher than that of the first

sine-

member of the next group. The differences in
isotopic numbers between groups arc equal and
remain constant in a series. Only 3 nuclei, odd

isobars, of which the stability is in doubt, could not
be classified. a. j.m.

539.152.1 : 530.145.63 see Abstr. 2749
539.152.1 : 537.591 see Abstr. 3052

539.153 :535.33 3067

Variational energies of anomalous states of 2- and
3-electron configurations of light atoms. Wu, T. Y.,
and Shen, S. T. Chinese J. Phys., 5, pp. 150-161,
Dec., 1944.—The energy states of the configurations
2s2p, 2p2, 1s2s2p, \s2p2, 2s2p2, 2p2 and 152252 in the
atoms from H to F are calculated by the variational
method using simple wave functions. The energies
are corrected, where possible, by Stevenson’s method
[Abstr. 4333 (1939)]. The calculated energies are used
to identify the “satellite” lines observed by Edlen and
Tyren (Nature, Lond., 143, p. 940, 1939) in the CV-
and CVI-like spectra. The possibility of stable
negative ions of H and He in excited states is dis-

cussed. Theelectron affinity of Li atoms is estimated.
1.5. G.

539.155.2 : 665.5 3068
The relative abundance of the carbon isotopes in

petroleum. W est, S. S. Geophysics, 10, pp. 406-420,
July, 1945.— M easurements were made in samples of
oil and gas from 35 wells in the U.S.A., and in surface
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539.16.08 RADIOACTIVITY.

vegetation, hydrocarbons from well cuttings, and C02
desorbed from soil. For the samples from Silica
and Ellinwood Fields, C12/C13 = 94-1 +0-4. Relative
abundance appears to be independent of the source of
petroleum, but is about 1-6% lower for vegetation.
It is concluded that this quantity cannot be used to
distinguish sources of petroleum and that its use to
determine the origin of soil hydrocarbons requires an
accuracy of measurement not hitherto attainable.

539.16.08 : 535.215 see Abstr. 2858

539.16.08 : 539.185 see Abstr. 3072

539.16.08 : 612.2 3069
An atmospheric pressure Geiger-Miller counter

system for the study of respiratory problems. Brown,

S. C., Good, W. M., and Evans, R. D. Rev. Sei.

lustrum., 16, pp. 125-129, May, 1945.— Continuous
radioactivity measurements have been made on
respiration by using the respired air as the filling gas
in a Geiger-Miller counter. Two similar counters
are used. One is a control for the voltage supply
and contains a strong source of Ra-D. It is always
running at its threshold, independent of the changes
of its threshold voltage. The measuring counter
operates under a fixed voltage above its threshold.
A voltage plateau for the counters is unnecessary.
The method can be applied to measure the relative
concentration of binary gas mixtures, and to problems
of gas flow. A.J. M.

539.166.9 :576.3 :615.84 3070
A quantitative analysis of the effect of gamma radia-
tion on malignant cells in vitro and in vivo. Lasnitzki,
1. Brit. J. Radiol., 18, pp. 214-220, July, 1945.—
The exposure to a small dose of y radiation was made
in order to determine how an intact circulation
influences the effect of radiation. In both cases the
effect of radiation on the inhibition of mitosis, on the
production of abnormal mitotic figures and on the
occurrence of cell degenerations was qualitatively
similar. The effect on the inhibition of mitosis and
on the production of degenerate cells was quanti-
tatively of the same order. The effecton cells dividing
during exposure and on the increase in abnormally
dividing cells was more marked in vivo. The recovery
following irradiation was more rapid in vivo.

539.17 :537.54 3071

Arc-ion source with direct-current filamentsupply for
60-inch cyclotron. Cowie, D. B., and Ksanda, C. J.
Rev. Sei. Instrum., 16, pp. 224-225, Aug., 1945.—
A capillary arc-ion source for a 60 in. cyclotron is
described using a d.c. filamentsupply. This permitted
80 hr. filament life with large deuteron beams.
Stability of the arc and its operating conditions and
construction are indicated.

539.185 :539.16.08 3072
Radioactivity of the neutron. W ang, K. C. Nature,

Lond., 155,p. 574, May 12, 1945.

539.2 :537.533.73 = 4 3073

Contribution to the study of molecular structures by
electron diffraction. Rouault, M. Ann. Rhys., Paris,
14,pp. 78-147, July-Dee., 1940.— One ofthe difficulties
in determining molecular structures by comparison of
experimental and theoretical electron diffraction
curves is due to the absence of maxima and minima
in the function I(s) representing the distribution of the

GAMMA RAYS— PLASTICITY.

PERMEABILITY 539.217.3

intensity ofthe diffracted electrons as a function of the
angle of diffraction. It is shown that among the
functions bearing a simple relation to I(.v), s3I(s)
is the one which generally presents the sharpest
maximaand minima and that it sufficesto compare the
abscissae of the maxima and minima of the experi-
mental and theoretical s3l(r) curves in order to obtain
the distances of the atoms constituting the molecule
studied. This method gave a good value for the
distance C-Cl in CCl4, using the second max., and
also for PCI5 and SbClj, using the first max. From
the experimental results on these two substances it is
concluded that in the gaseous state the molecules take
the form of a triangular bipyramid, the 5 corners
being occupied by the 5 atoms of Cl, with the P or
Sb atom at the centre, and that there are probably
two distances of the central atom from the Cl atoms,
the ratio being about 1-05. The bipyramidal form
is in agreement with the Raman spectrum for liquid
PCI5 and the- existence of two distances P-Cl or
Sb-Cl is in agreement with Pauling’s theory on the
homopolar connections of atoms such as P or Sb.
AW

539.2 :548.7 :536.71 : 530.145 see Abstr. 2743

539.211 : 548 : 535.417 see Abstr. 2948

539.214 3074
On the pseudo-plastic state. Deutsch, w. Phil

Mag., Ib, pp. 115-121, Feb., 1945.— A simple explana-
tion is given of the mechanical behaviour of a sub-
stance in the pseudo-plastic state, use being made of
Maxwell’s law of relaxation in connection with the
geometry of the pure elastic state in the body. The
idea of shearing by jerks [Naturwiss., 10, 661 (1938)]
is used as the basis of a theory in which formulae
are developed for the viscosity. A comparison is
made with experiment and there is an application to
certain types of oils. l.s.g.

539.216.1 : 677.3 3075
An analysis of the irregularities in worsted yams and
slivers. W aggett, G. J. Text. Inst.,, Manclir, 36,
pp. T131-146, June, 1945.—The irregularities in a
range of worsted yarns are examined for composition
of fibre length and the results explained by fibre
movement during drafting. It is shown that greater
unevenness in the yams corresponds to a greater
irregular disposition of the various lengths of fibre.

539.217 :621.798.15 see Abstr. 3139
539.217.1 : 536.25 see Abstr. 2973

539.217.1 :669.016 : 620.172 3076

The properties of some magnesium-aluminium-zinc
casting alloys and the incidence of microporosity.
Fox, F. A. J. Inst. Met., 71, pp. 415-439, Aug., 1945.
— [Abstr. 2356 B (1945)].

539.217.3 3077

Permeability of keratin membranes to water vapour.
King, G. Traits. Faraday Soc., 41, pp. 479-487,
Aug.-Sept., 1945.—The rate of diffusion of water
vapour through a keratin membrane is investigated
over a range of vapour pressure gradients, and at
different temperatures. The results show that the
diffusion coefficient is a function of the water con-
centration, and the temperature, and that it is inde-
pendent, to a large extent, of the elasticity of the
keratin lattice. A theory ofsorption is applied to the
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539.26

experimentally derived relation. An appendix to the
paper explains quantitatively the apparent reduction
in permeability of the membrane due to residual air
in the “high pressure” side of the system.

539.26 : 541.182.5 see Abstr. 3108

539.26:621.315.626 L] 3078
The X-ray examination of laminated plastics.
Barker, H. Machinery, Lond., pp. 677-680, June 21,

1945.—The use of X-ray equipment in the control of
the manufacture of high voltage bakelized paper
bushings and other laminated-plastic articles s
described. A visual X-ray inspection of all capacitor
bushings up to 33 kV working voltage is made. For
bushings above this voltage, radiographs are taken
so that more detailed examination, accompanied by
actual measurements of layer position, is possible.
The control of X-ray scatter and protection of the
operator are discussed. M .-v.

539.26 : 621.352.7.035.222 : 537.533.72 see Abstr. 3039

539.262 3079

An automatic precision space-indicating X-ray back-
refleclion instrument. Carapella, L. A., and Kaiser,
H. F. Rev. Sci. Instrum., 16, pp. 214-216, Aug.,
1945.—A new automatic instrument for rapid,
precise determination of X-ray back-reflection lattice
spacings is described. The instrument is a precision
back-reflection focusing camera containing a Geiger-
Miiiller counter, a pin-hole collimator system, and a
movable X-ray disc baffle with a special circular slit
system. Once the instrument is calibrated, the lattice
spacings are measured by the position of the slit
system on the disc which in itselfis part of a simple
micrometer measuring device.

539.262 : 621.386.12 .3080

The design of X-ray powder cameras. Buerger,
M. J. J. Appl. Phys., 16, pp. 501-510, Sept., 1945.—
[Abstr. 2622 B (1945)].

539.264 : 612.75 = 4 3081

The sub-microscopic study of human bone by X-ray
diffraction. Lamarque, P.,and Mering, J. J. Radio!.
Electro!., 25, 11, pp. 201-205, 1942-1943.—Normal
bone consists of a colloid component and a mineral
component. The colloid is a proteid having chains of
polypeptides, acting as an enormous molecule. This
colloid is named “osseine” and, heated to 120°C.,
gives gelatine. The mineral components are calcium
phosphates of the apatite group and are in a sub-
microscopic crystalline condition. Macroscopic and
microscopic study define the varieties of bone as
embryological, spongy and compact bone. Micro-
scopic study of these tissues is limited and in conse-
quence molecular diffraction X-ray investigation has
been employed. Results obtained by the authors
respecting the orientation of the colloid and mineral
components, are detailed and illustrated by Laue
spectrographs; the former component determines the

orientation of the latter. b.j. I.
539.31 :625.2 : 531.3 see Abstr. 2755
539.319 . 3082
Tension of semi-infinite plate with notched boundary.
Stevenson, A. C. Phil. Mag., 36, pp. 178-183,
March, 1945.—The boundary is identical with one
used recently by Dean [Abstr. 1762 (1944)] in a

X-RAY EXAMINATION—- ELASTICITY

539.4

hydrodynamic problem. The displacements and
stresses are expressed in terms of the complex poten-

tials [Abstr. 827 (1944)] and the latter are found
explicitly. The peripheral stress is calculated in
detail. l.s.g.
539.319 3083

Stresses in an infinite plate due to isolated forces and
couples acting near a circular hole. Sen, B. Phil.
Mag., 36, pp. 211-216, March, 1945.—The stresses
arc found when either a force in the plane of the plate
or a couple with its axis perpendicular to it, acts at a
point outside the hole, not far away from the centre.

The method is the same as that used previously.
[Abstr. 3499 (1938)]. l.s. g.
539.32 3084

Coefficient of restitution of coals. Cannon, C. G,
and George, W. H. Nature, Lond., 155, pp. 787-788,
June 30, 1945.

539-32 : 548-° SEEAbstre 3122
539.32 :678 3085
Measurementofthe modulus ofsheetrubber by means
of indentation tests. M ullins, L. Paper Maker, 109,
pp. 39-4075, June, 1945.— An expression is derived
enabling the Young’s modulus (£) to be calculated
from hardness measurements obtained by any const,
load instrument employing a ball indentor; it is only
a first approximation for spring loaded instruments.
Factors affecting the accuracy of indentation tests
are discussed. The use of blunt indentors and a dead
load are preferable to a pin indentor and spring
loading, respectively; the period of loading should be
specified; the existence ofa “grain” in the rubber will
cause divergence from the general equation; and the
value of E calculated from the hardness measurements
depends on the thickness of the sample. Ifthe samples
used are too small, changes in lateral dimensions
occur, which affect the measurements. Lubrication
of the surfaces facilitates the spread of the sample,

and so reduces the sensitivity of the method to
variations in thickness. J.g.
539.386 3086

The effect of transverse shear deformation on the
bending of elastic plates. Reissner, E. J. Appl.
Mech., 12, A69-A77, June, 1945.—A system of
equations is developed for the theory of the bending.
The general solution of the system is obtained in
terms of two plane harmonic functions and one func-
tion which is the general solution of the equation
Aip — (10//i2)ilr = 0. It is applied to the problem of
torsion of a rectangular plate and to the problems of
plain bending and pure twisting of an infinite plate
with a circular hole. The results obtained differ in
some respects front those given by classical plate
theory, and it is suggested that the present theory
may profitably be applied to other problems where the
divergence from the results of classical theory are of
interest. l. s. g.

539.4 :537.531 : 535.42 3087

Study of internal stress in a metal by X-ray diffrac-
tion. Wood, W. A. Proc. Instn Mech. Engrs, Lond.,
152, 2, pp. 232-233, 1945.—The effect of stress on
internal atomic structure isa change in the interatomic
spacings, and the method provides a technique for
determining these spacings and, if the modulus is

332



539.4

known, for estimating the equivalent stresses. Only
effects associated with elastic deformation are con-

sidered, and the principles of the method are ex-
plained. Strcss-strain curves for the atomic lattice
are given, and the observed change is related to the
equivalent stress. The method gives the internal
stress in the surface of a specimen, and it is non-
destructive. G. E. A.
539.4 : 666.3 3088

Factors which influence the mechanical strength of
clayware. webb, H. w. Client, and Ind., 23, pp. 178—
182, June 9, 1945.—Properties of dayware such as
tensile or compressive strength, impact strength and
hardness, are considered with respect to the two
broad types of wares, viz. (1) those made direct from
natural clays as mined or quarried, e.g. bricks or
roofing tiles, and (2) those made from selected natural
clays to which ground materials such as Cornish stone,
felspar, flint, or other materials have been added to
secure some particular attributes in the fired body.
Earthenware, porcelain, and china are in this class.
Among the factors considered which influence
mechanical strength arc (@) grain size, since vitrification
is important in relation to mechanical strength, and
for which data are given for wares made by plastic,
semi-plastic, and dust pressed methods; (6) straight-
ness in firing; (c) surface texture; and (d) speed of
production. As a result of firing, the resultant ware
has a certain range of porosity, and this is considered
at length. A more fundamental factor discussed in
relation to mechanical strength, which develops during
firing, is the change of free quartz into other modifica-
tions ofsilica. Crack phenomena are dealt with, and
the paper concludes with a brieftheoretical treatment

ofthe subject. h.h.ho.
539.4 ; 679.56 See Abstr. 3145

539.4.016.3 :679.5 see Abstr. 3144

541.12.011.4 3089

The kinetics of the thermal decomposition of gaseous
tetramethyl-tin. w aring, C. E., and Horton, W. S.
J. Amer. Client. Soc., 67, pp. 540-547, April, 1945.—
The thermal decomposition of SnMc4 has been
investigated between 440 and 493° over a range of
5-185 mm. initial pressure. From the values of the
half-life periods, times for a given fractional pressure
increase and the initial rates, the reaction was found
to be predominantly of the first order above 80 mm.
initial pressure. At lower initial pressures, second
order is approached. The specific velocity constant of
the primary process was KO = 8-32 x 1021e-82,400/«7'i
The reaction was homogeneous when the reaction
vessel was coated with a deposit of Sn and C. NO
caused no inhibition but a slight catalytic acceleration
of the primary process. The predominant gaseous
products of the decomposition is CH4, with some
H2 and C2H4. Sn and C are deposited on the walls.
The changes in activation energy in going from Me

to Et to Pr tetra-alkyls are explained. w.r. a.
541.121 : 535.343 : 5.36.7 see Abstr. 3001
541.123 :531.732 = 3 see Abstr. 2765

541.123.31 3090

The system sodium carbonate-sodium borate-water
at 35°. Hill, L. M. J. Chem. Soc., pp. 476-478,
July, 1945.—This ternary system has been studied at

STRENGTH—- PHYSICAL CHEMISTRY

541.126

35° in order to find out if compound formation oc-
curred between the carbonate and the borate. No
compounds were observed in contact with solutions
containing less than 20% ofthe carbonate, and beyond
this point the system became quaternary with the

formation of a solid containing sodium hydrogen
carbonate, i.e. sesquicarbonate (Na2C03.NaHCO,.
2H20).

541.124 3091

The effect of nitric oxide upon the biacctyl-promotcd
thermal decompositions of acetone and acetaldehyde.
Klute, C. H., and W alters, W. D. J. Amer. Chem.
Soc., 67, pp. 550-554, April, 1945.—The thermal
decompositions of Me2CO and McCHO, each con-
taining 1 wt.% of biacetyl, were investigated at 523“
and 495°, respectively, in the presence of >0-1 mm.
NO. NO fails to suppress the major portion of the
biacetyl-promoted decompositions of Me2CO and
MeCHO. Pressures of NO from 0-5 to 12mm. do
not inhibit the thermal decomposition of biacetyl at

437°. Biacctyl-promoted decomposition of Me20 is
suppressed almostcompletely by NO. W.r. a.
541.124 3092

Reaction of methylene chloride and other halide

vapours with sodium. Saffer, A., and Davis, T. W.
J. Amer. Chem. Soc., 67, pp. 641-645, April, 1945.—
C, H, and CH4, with smaller amounts of C2H6, C2H4
and C2H2 are the main products when CH2Cl2 or
CHC13 is passed into molten Na over a wide range of
temp, and pressure. A series of reactions between

free radicals adsorbed in an activated state on the
surface of the metal is suggested as source of the
products. w.r.a.
541.124.7 :577.15 3093

The mode Of action Of sulphonainides. Dissociation
constants Of the enzyme-drug complex. Klotz, I. M.,

and Gutmann, H. R. J. Amer. Chem. Soc., 67,
pp. 558-562, April, 1945.—The rates of growth of
E. coli have been followed in the presence of sul-
phanilamide, sulphathiazole, sulphapyridine and
N'-benzoylsulphanilamide. Analysis of the growth

curves indicates that competitive inhibition is ob-
tained in each case. Dissociation constants for the
enzyme drug complexes are calculated and their

relation to bacteriostatic activity discussed, W. r.a.

541.126 3094

The mechanism Of spark ignition. Linnett, J. W.,
Raynor, E. J., and Frost, W. E. Trans. Faraday
Soc., 41, pp. 487-498, Aug.-Sept., 1945.—The effect
of added gas on the limiting ignition pressure of
electrolytic gas is studied. Small amounts of the
added gas aid ignition but larger quantities hinder
ignition. It is concluded that the first effect at low
pressures results from the added gas preventing the
diffusion of active chain propagators from the region
of the spark, thus aiding the build-up of explosive
conditions in this region. The second effect at higher
pressures seems to result from the cooling effect of the
added gas and it is concluded that the limiting factor
here is a thermal one. The limiting factor in ignition
by the spark in the present experiments therefore
changes from what may be called a chain factor to a
thermal factor on passing from pressures of about a
fifth of an atmosphere to pressures of about a halfof
an atmosphere.
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541.127 REACTION KINETICS.

541.127 3095

Determination of equilibrium constants for butanes
and pcntanes. Pines, H., Kvetinskas, B., Kassel,
L.S., and Ipatieff, V. N. J. Amer. Chem. Soc., 67,
pp. 631-637, April, 1945.—The isomerization equilibria
for butane and pentane have been studied under con-
ditions of only slight side reactions. Butane results
agree with previous equilibrium determinations, and
are given by JRlog Kq = (2 318/77 ~ 4-250, where
Kc, is the vapour phase equilibrium constant at zero
pressure. The heat of reaction disagrees with the
calorimetric value, but the entropy agrees with the
3rd-law value. Pentane results disagree with previous
measurements, and are given by 72 log Kg — (1 861/7")

— 1+299. The heat of reaction and the entropy agree
with calorimetric and 3rd-law values. W. r. a.
541.127.1 3096

The reaction velocity of ion exchange. Il. Nachod,

F. C., and Wood, W. J. Amer. Chem. Soc., 67,
pp. 629-631, April, 1945.— M easurements showing the
effect of both cations and anions on the rates of
cation-exchange reactions were made. |If the cation
be kept constant and the anion varied in a series of
H+ exchange experiments, the rate of approach of
equilibrium exchange is the same, but the values
obtained with salts of weak acids are > those with
salts of strong acids. The cation-exchange capacity
increases as a function of the charge of the cation.
W ithin a group the ion in the lower part of the group
exchanges faster and has a higher equilibrium ex-
change, the differences being less pronounced at the
end of the group. The equilibrium exchange for a
series of ions in one group is a function of their size.

[Abstr. 1061 (1945)]. w.r. a.
541.128 3097

Surface area of catalysts. Ries, H. E., Jr., Van
Nordstrand, R. A., and Teter, J. W. Industr.
Engng Chem., 37, pp. 311-317, April, 1945.—N2

adsorption isotherms arc used to follow area changes
of a supported catalyst after heating at temps, of
340-650°C. Area values are obtained for the di-
atomaceous earth support after 340° and 650°C. heat
treatments and for the unsupported catalyst after a
340° treatment. Areas calculated according to the
Brunauer-Emmett-Teller equation show that the
supported catalysthas a considerably greater area than
either the wunsupported material or the support.
Agreement is found between the measured area of the
support and the area of a model based on electron
microscope pictures. An adsorption-desorption iso-
therm determination on the supported catalyst shows
a pronounced hysteresis effect which is discussed in
relation to pore structure. Consideration is also
given to ValVm isotherms as a means of studying
specificity in N2 adsorption on the various solids.

3098
Hay, R. G.,'
Industr. Engng

541.128

Catalytic isomerization of 1-hexene.
Montgomery, C. W., and Coull, J.
Chem., 37, pp. 335-339, April, 1945,

541.128 :662.7 3099

Catalysis in synthetic liquid-fuel processes. Storch,
H. H. Industr. Engng Chem., 37, pp. 340-351, April,
1945,

CATALYSIS— ELECTROCHEMISTRY

541.133

541.128 : 665.5 3100

Catalysis in the petroleum industry. Industr. Engng
Chem., 37, pp. 310-351, April, 1945.—The following
seven papers are part of a symposium presented,
before the Division of Petroleum Chemistry at a
meeting of the American Chemical Society: Surface
area of catalysts, Ries, H. E., Jr.,, Van Nordstrand,
R. A., and Teter, J. W. [Abstr. 3097 (1945)]; Carbon
formation in catalytic cracking, Voorhies, A., Jr.
[Abstr. 310h (1945)]; Production of isoparaffins,
Komarewsky, V. I., and Warson, L. [Abstr. 3102
(1945)]; Silica-alumina gels, Elkin, P. B., Shull,
C. G.,and Roess, L. C. [Abstr. 3108 (1945)]; Fluidized
fixed bed, Thomas, C. L., and Hoekstra, J. [Abstr.

3103 (1945)]; Catalytic isomerization of 1-hexene,
Hay, R. G., Montgomery, C. W., and Coull, J.
[Abstr. 3098 (1945)]; Catalysis in synthetic liquid-
fuel processes, Storch, H. H. [Abstr. 3099 (1945)].
541.128 : 665.53 3101
Carbon formation in catalytic cracking. Voorhies,

A., Jr. Industr. Engng Chem., 37, pp. 318-322, April,
1945.— D atashow thattheamountofcarbon deposited
on the catalyst at given conditions is, within limits,
independent of the hydrocarbon feed rate. Correla-
tions are derived that define mathematically the
interdependence between feed-stock conversion, feed
rate, and length of period between catalyst regenera-
tions. A hypothesisisadvanced as a possible explana-
tion of the mechanism of carbon formation.

541.128 : 665.53 3102

Production of isoparaffins. Komarewsky, V. 1.,
and Warson, L. Industr. Engng Chem., 37, pp. 323-
326, April, 1945.

541.128:665.53 3103
Fluidized fixed bed. Thomas, C. L., and Hoekstra,
J. ~Industr. Engng Chem., 37, pp. 332-334, April,
1945.—The passage of gases or vapours upward
(counter to gravity) at controlled rates through a mass
of powdered solid produces the fluidized fixed bed.
The passage of the gas or vapour causes the powdered
solid to become mobile so that it moves about,
resembling an agitated liquid. The fluidized fixed
bed is particularly adapted to catalytic reactions in
which a reaction occurs that is accompanied by a
large heat ofreaction. Someexamplesare given which
illustrate the application of the fluidized fixed bed to
the catalytic cracking of gas oil and a hydrogen-
transfer treatment of an unsaturatcd gasoline.
541.132.3 3104

Acid salts of organic acids as pH-standards. Speak-
man, J. C., and Smith, N. Nature, Lond., 155, p. 698,

June 9, 1945.
541.132.3 : 535.343 see Abstr. 2921
541.133 3105

The conductance of non-aqueous solutions of mag-
nesium and calcium perchlorates. Van Rysselberghe,

P., and Fristom, R. M. J. Amer. Chem. Soc., 67,
pp. 680-682, April, 1945.—The conductivities of
solutions of Mg(Cl04)2 in Me2CO, MeOH and

MeNO02 and of Ca(C104)2 in Me2CO were measured
from high to very low cones., and the results discussed.
The limiting slopes in the Kohlrausch formula are
compared with the theoretical Onsagerslopes, and the
limiting transport numbers considered. W.r. a.
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541.135.6 COLLOIDS.
541.135.6 :669.72 : 620.193.41 3106
The acid corrosion of magnesium. Coates, G. E.

J. Inst. Met., 71, pp. 457-480, Sept., 1945.— [Abstr.
2377 B (1945)].

541.147.7:771.534 ' 3107

A simple intensity scale sensitometer which conforms
with American standard requirements. Sweet, M. H.
J. Opt. Soc. Amer., 35, pp. 379-381, June, 1945—
Describes a simple portable instrument suitable for
determining film speedsofordinary negative materials.
The intensity variation is obtained by means of a

photographic wedge, the light being that from a
30 W lamp. jow.t.ow.
541.18 :535.551 :532.517.3 see Abstr. 2785
541.182.5 :539.26 3108
Silica-alumina gels. Elkin, P. B.,, Shull, C. G.,

and Roess, L. C. Industr. Engng Cltem., 37, pp. 327-
331, April, 1945.—3 series of Si02-A1203 gels of
various cones., made by (@) precipitation in sequence,
{b) mixing wet gels, and (c) impregnation of partially-
dried Si02gel, were examined by Ni adsorption, small
angle X-ray scattering, and X-ray diffraction. Specific
surfaces were smaller for (&) and larger for (6) than
those expected for mixtures of the dried Si02 and
Al120 3 gels. Maxima in curves for specific surface
vs. Al20 3 content for (6) and (c) at about 5% by
weightcorrelated with minima in average particle size.
No Al120 3 was detected by X-ray diffraction for gels
containing as much as 26% by wt. A120 3.

541.183 3109

Some Chinese clays as adsorbing agents. Suen,
T.J.,and Yao, F. H. /. Inst. Petrol., 31, pp. 179-187,
June, 1945.— W hite clays from Szechuan can be used
to reduce the gum content of gasoline obtained by
cracking vegetable oils. A study is reported of clays
[species collyrite (A) and cimolitc (B)] from Nan-

chuan and [species halloysite (C)] from Tsunyi.
(C) is most active, with marked gum-reducing
properties; (B) is also effective but its decolorizing

power is poor; (A) shows little utility. Resistance of
oil samples to bleaching and temp, effect are reported.
(C) has a lower Si02-A 120 3 ratio than (B) but shows

a far greater activity. Industrial application is
discussed. n. m. b.
541.183.2 3110

Activated adsorption of hydrogen in the neighbour-
hood of the Curie point. Van Itterbeek, A., M ariens,
P.,and Verpoorten, I. Nature, Loud., 155, p. 668,

June 2, 1945.
541.183.2 3111
Multimolecular absorption. Cassie, A. B. D. Trans.

Faraday Soc., 41, pp. 450-458, Aug.-Sept., 1945.—
A general statistical method is given for dealing with
the problem ofa single species of molecule which may
assume either of two forms in a single phase. The
molecules may interchange between the two forms to
give a free energy of interchange or mixing, and the
distribution of the molecules between the two forms
is determined by the condition that the total free
energy of the phase should be a minimum. The
method is applied to multimolecular absorption which
takes place (@) in the presence of localized sites, or
(b) on to a mobile monolayer. An equation is

ADSORPTION— CHEMICAL STRUCTURE

544.65

deduced for the absorption isotherm with localized
sites. It is shown that a mobile monolayer must be
gaseous to give an absorption isotherm or to give
surface absorption which varies with the concentration
of the solute in the solution. The isotherm for multi-
molecular absorption with a gaseous monolayer is
everywhere convex to the pressure axis. The empirical
isotherms agree excellently with the equation derived
theoretically. Heat isabsorbed when water molecules
pass from water in bulk to the monolayer, the value
per mole being 2 200 cal. The area covered by the
gaseous film is also estimated.

'541.183.5:677.31 3112
Absorption of water by wool. Cassie, A. B. D.
Trans. Faraday Soc., 41, pp. 458-464, Aug.-Sept.,
1945.—The water vapour pressure isotherm of wool
is greatly influenced by the hydrostatic pressure on the
sorbed water due to the mechanical properties of the
fibres. An isotherm reduced to one hydrostatic
pressure is given, and it does not show the sigmoid
inflexion of the experimentally observed curve. An
investigation of the absorption-desorption hysteresis
of wool suggests that this is largely due to the
mechanical hysteresis of the fibres. The isotherm
reduced to one hydrostatic pressure is analysed using
the theory of multimolecular absorption. Agreement
of the theory and experimental observations is
excellent. It is suggested that the CO-groups are
primarily the water attracting groups in wool.

541.623 3113

Polarization effects in aromatic ethers. Brewster,
R. Q. and Slocombe, R. J. Amer. Chem. Soc., 67,
pp. 562-564, April, 1945.—The extent of resonance
effects in one ring of an aromatic ether produced by a
substituent in the other was studied. Experiments
indicate that the tautomeric or inductive effects are
transmitted across the ether O atom from one ring
to the other and that a substituentin one ring modifies
the reactivity of a substituent in the other almost as
much as if the two substituent groups were attached
to the same benzene nucleus. w. r.a.

541.651 : 535.343 see Abstr. 2922

541.654 :541.68 :666.1 : 535.327 seeAbstr. 2884
541.68 : 532.133 see Abstr. 2777

541.68 : 666.1 : 541.654 : 535.327 see Abstr. 2884

542.61 :519.21 : 532.73 see Abstr. 2808
542.76 3114
The storing of hydrocyanic acid. Krieble, V. K.,

and Smellie, R., Jr. J. Amer. Chem. Soc., 67, p. 690,
April, 1945 —HCN may be kept indefinitely when
mixed with an equal volume of glacial acetic acid.
The HCN s distilled out of the mixture through an
ordinary fractionating column when required, w.r. a.

542.936.4 3115

Catalytic dehydration of 1-hexanol and 1-octanol.
Komarewsky, V. I., Uhlick, S. C., and Murray,
M. J. J. Amer. Chem. Soc., 67, pp. 557-558, April,
1945.— Experiments on the vapour phase dehydration
of 1-hexanol and 1-octanol over A120 3 catalyst show

that the A'-olefine is the main product. w. r.a.
: 535,379 see Abstr. 2946
: 535.371-31 see Abstr. 2935

543.86
544.65
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545.37

545.37 3116

The polarographic reduction of the platinum metals.
W intis, J. B. J. Amer. Chem. Soc., 67, pp. 547-550,
April, 1945.—Ru, Os, Ir, Pd and Pt were studied.
Only Pd gives satisfactory polarographic steps, and
Pd complexes are generally reducible at the dropping
electrode giving one step corresponding to direct
reduction of Pd" to Pd. Various supporting electro-
lytes which form complexes with the metal are suitable
for its determination. In complexes of Pd with
amines the half-wave potential becomes more negative
with increasing basic strength of the amine, i.e. the
complexes become resistant to reduction which
becomes less reversible. The relative stabilities of the
complex cyanides of Group VIII are discussed in the

light of their polarographic behaviour. W. r.a.
545.7 : 535.336.2 see Abstr. 2892

545.8 : 535.343.3-15 see Abstr. 2928
545.8:537.363:612.11 3117

The effect of ionic strength and protein concentration
in the electrophoretic analysis of human plasma.
Perimann, G. E., and Kaufman, D. J. Amer.
Chem. Soc., 67, pp. 638-641, April, 1945.—A Na
diethyl-barbiturate buffer of pH 8-6 was used. An

increase in ionic strength from 0-1 to 0-3 in a
2 wt.% protein solution decreased the apparent
concentration of albumin from 57-54 wt.% and the

y-globulin rose from 10-13 wt.%. Changes of the
same order were found with varying protein con-
centration, the ionic strength of the buffer being kept
constant. Results show that the protcin-salt cone,
ratio influences the apparent distribution of proteins
in an electrophoretic diagram. True values for the
relative conc. are approached on decreasing the ratio.

w. R.A
545.81 :535.243 see Abstr. 2866, 2867
545.824 : 548.73 see Abstr. 3129
547 :535.342-31 see Abstr. 2914
547.022 ' 3118
The new organic chemistry. Hey,D. H. Nature,

Land.., 156,pp. 36-39, July 14, 1945.— A lecture dealing

with the reactions of free radicals. wW. r.a.
547.21 :535.32 : 536.42 see Abstr. 2977

548 :539.211 : 535.417 see Abstr. 2948

548.0: 535 3119

Derivatives of ipral, nconal, nostal and sandoptal: an
optical crystallographic study. Hultquist, M. E.,
Poe,C. F., and W itt,N. F. J. Amer. Chem. Soc.,
67, pp. 688-690, April, 1945,

548.0 :535-1 :530.145.6 3120
Optical behaviour of non-ideal crystal lattices in
the infra-red. 1-111. Liesiutz, I. M. J. Phys.,

USSR, 7, 5, pp. 215-228; 7, 6, pp. 249-261, 1943,
ands,Z,pp.89—105,1944.—The behaviourisexamined
in a region where the wavelength of the incident waves
is much greater than the lattice constant of the
crystals. The problem is to calculate the electric
moment of the crystal, excited by an incident wave,
and the calculation is based on a setofequations given
in a matrix form. The meaning of the perturbation
matrix for various cases of small deviations from the
periodicity is discussed, namely: (i) arbitrary con-

CHEMICAL ANALYSIS— CRYSTALLOGRAPHY

548.73-

centration of small distortions (case of isotopes),
(ii) small concentration of centres with an arbitrary
“intensity” (case of impurities). The structure and
properties of the matrix of the unperturbed problem
are investigated, and the results are applied to the
solution of the unperturbed equation. A qualitative
discussion of the solution of the perturbed problem is.
made. It is shown how the absorption within the
range of eigenfrequencies follows from the theory-.
Other effects appearing in non-ideal lattices are also

discussed. The absorption due to isotopes is in-
vestigated. A general formula for the polarizability
is derived in the case of small perturbations, and

applied to various cases, e.g. the absorption in regions
ofhigh and low frequencies and in the neighbourhood
of optically active and inactive boundary frequencies.
The limits of applicability of the theory are discussed.
A detailed examination is made of crystals containing
small amounts of foreign atoms. A new frequency
interval instead of isolated frequencies appears in the
absorption spectrum. Much of the paper is devoted
to a discussion of the mathematical technique neces-
sary to solve the problem. A perturbation method,
with a matrix formalism, is used but it is pointed out
that this may only be used under limited conditions.
1.s. G.

548.0 : 535.348 3121

Coloured haloes surrounding inclusions of monazitc
in quartz. Laemmlein, G. G. Nature, Lond., 155,
pp. 724-725, June 16, 1945.

548.0 : 537.226.33 : 536.424.1 = 4 see Abstr. 2983

548.0 : 539.32 3122
Shear modes in non-piezo-electric crystal plates.

Bhagavantam,S., and Bhimasenachar,J. Nature,

Lond., 156, p. 23, July 7, 1945.

548.231 :535.3 : 537.531 see Abstr. 3028

548.574 :553.621 :537.228.1 3123

New etching pattern of quartz and its uses for the
determination of electric axes and the detection of
crystalline defects. Choong, S. P. J. Opt. Soc.
Amer., 35, pp. 552-558, Aug., 1945.—For many
purposes it is desirable to have a precise knowledge of
the homogeneity of quartz crystals as well as the
directions of the optic and electric axes. In a new
method quartz plates are etched by hydrofluoric acid
under the action of an electric field. The resulting
etching pattern varies with the strength of the field,
the presence of twinning and other defects. Under
strong fields groups of parallel lines, bands and
etched zones are formed; the lines and bands indicate
the directions of the electric axes, and the localities of
the patterns are believed to be the seats of new
crystalline defects arising from “primary” crystal
flaws. The different patterns are illustrated and
discussed together with a method for determining the
electric axes under various field strengths. e.h .d.

548.7 : 535.372 see Abstr. 2941

548.7 : 536.424.1 = 4 s&e Abstr. 2984

548.7 : 536.71 :539.2 : 530.145 see Abstr. 2743

548.73 3124
X -ray topographs. W ooster, N., and W ooster,

W. A. Nature, Lond., 155, pp. 786-787, June 30,

1945.
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548.73 3125
Laue photographs of sub-crystalline regions in

“hybrid” crystals of potassium dihydrogen phosphate.

Ubbelohde, A. R., and W oodward, |I. Nature,

Lond., 156, pp. 20-21, July 1, 1945.

548.73 3126
X-ray studies on lead sesquloxide, Pb2C>3. By-

strom, A. Ark. Kemi Min. Geol., 18/1, 6, No. 23,
8 Pp., 1945.—The structure of Pb203 has been
investigated. The cell is monoclinic with the dimen-
sions a= 7-050A, b= 5-616 A, c= 3-865 A and
/? = 80-1°. The oxygen configurations are: Pb]|:
4 oxygens at a mean distance of 2-08 A at the comers
of a distorted square. These Pb ions are probably
tetravalent. PDb2: 4 oxygens at a mean distance of
239 A atthe corners ofa distorted square and 2 outer

ones at 2-81 A. These Pb ions may be bivalent.
Some results from the search for structure analogues
in the systems Sn-O, Pb-Sn-O, Pb-Ti-O and Pb-
Zr-0 are given.

548.73 3127

X -ray studies on molybdenum and tungsten oxides.
Hagg,G., and Magneli,A. Ark. Kemi Min. Geol.,
\9A, No. 1, 14 pp., 1945.— X -ray investigation of the
systems Mo-O, and W-O have b”en carried out.
A fter oc-Moo 3,there arc /?- and /T-phases, the former
stable up to 650°, the latter to 700°. The /S'-phase is
probably Mo09026, and is monoclinic. The y-phase
(up to 700°) is Mo4Ou. The <5-phase (M 002) is
monoclinic. A s-phase of unknown composition is
produced when the /?'- and y-phases are heated to
850°. In the case ofthe W-O system, the green colour
produced when the a-phase, W O3, is heated is caused
by thermal dissociation, /?-, y- and <5-phascs have
been identified. a.j-m.
548.73 2128

Oriented fibres of sodium pectate. Palmer, K. J.,
and Lotzkar,H. J. Amer. Chem. Soc., 67, pp. 883-
884, May, 1945.—Sodium pectate fibres were pre-
pared by titrating a 1wt.% solution of pectic acid
to a pH of 5-0 with NaOH, the resulting solution
being forced through a 1 mm. nozzleinto a coagulating
bath consisting of 85 wt.% EtOH in N HC1. After
treatment with 60% alcoholic 0-1 N NaOH and
washing with 60 wt.% EtOH the fibre was slowly
elongated 38% while drying. X-ray diffraction
measurements on the fibre show that the symmetry
of the galacturonide chain in pectin approximates that
of a 3-fold screw axis but with the angle between the,
plane of the pyranose rings and the fibre axis some-
what larger than occurs in cellulose and its derivatives.
The sodium pectate fibre diagram can be indexed on
a hexagonal lattice, which again suggests the 3-fold
screw axis. w.
548.-73 : 545.824

X-ray analysis of Ca2Sh207 and compounds of
similar composition. Bystrom,A. Ark. Kemi Min.
Geol., 18A, 6, No. 21, 8 pp., 1945—Several anti-
monates, tantalates, and niobates were examined.
W cberite structure was established for Ca2Sb20 7,
Sr2Sh20 7and Cd2Sb20 7,and pyrochlorc structure for
Pb2Sb20 7, Ca2Ta20 7,Cd2Nb20 7and Cd2Ta20 7. The
difference between the pyrochlore and the weberite
structures is discussed. Pyrochlore has a three-
dimensional framework of linked octahedrons of the

r.a.
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550.341

composition (B2Xélm, weberite a two-dimensional
framework of octahedrons of the formula (B2X7),,.
Some preliminary notes from an investigation of Pb
oxides are given.
548.73 = 3 3130
X -ray investigations with potassium phosphate at low
temperatures, de Quervain, M. Helv. Phys. Acta,
17, 7, pp. 509-552, 1944.—The crystal structure of
KH2P04 and KD2PO04 has been investigated at
various temperatures. The transition temperature
for the conversion of the tetragonal elementary cell
of KH2P04 to the orthorhombic form is 123° A.
The corresponding temperature for KD2P04 is
213°A. For KH2PO04 below the Curie point, the
angular deformation is parallel to the spontaneous
polarization. If KH2P 04 is cooled below the Curie
point in an electric field it polarizes to equal extents
in the two c-directions, in regions of which the linear
dimensions lie between 10~2 and 10_4cm. The
oppositely polarized regions form an alternating
structure, at any rate on the surface. The degree of
orientation depends on the field strength. Bark-
hausen jumps are observed in the process of orienta-
tion. There is no lower Curie point for KD2P04.
At the Curie point there are strong anomalies in ail

X-ray reflections. a.j-m.
548.73 = 397 3131

Berylliumorthite (muromontite) from Skulcboda
felspar cleavage. Q uensel, P. Ark. Kemi Min.

Geol., 18/4, 6, No. 22, 17 pp., 1945.— A mineral not
previously observed, developed in long prismatic

needles, resembling allanite, was discovered at
Skuleboda. Crystallographic measurements gave
angles in good agreement with those of allanite.

Chemical analysis showed the mineral to be a decom-
posed allanite with 3-83% BeO. An X-ray powder
photograph showed the lines of bastnasite. In order
to try to recrystallize an eventual metamict com-
ponent a sample was heated at about 1000°C. At
10% loss in wt. the bastnasite was replaced by a
fluorite structure corresponding to the removal of
Co02from (Ce, La..)FCC>3. Atthe max. lossin weight
(19%) there appeared beside the fluorite phase an
apatite structure (Table 2).
549.1 3132
Indexes of data for identification purposes. W ells,
A. F. Nature, Lond., 156, pp. 535-536, NOV. 3, 1945,

549.211 3133

Allotropic modifications of diamond. Raman,C. V.
Nature, Lond., 156, pp. 22-23, July 7, 1945.— A reply
to a letter by K. Lonsdale [Abstr. 2310 (1945)].

549.211:535.33-1 3134

Infra-red spectrum of diamond. Ramanathan,
K. G. Nature, Lond., 156, p. 23, July 7, 1945,
550.31 :536.7 see Abstr. 3002
550.341 3135

A new type of seismic cross-section wherein accuracy
of representation is rendered insensitive to velocity
error. Gaby, P. P. Geophysics, 10, pp. 171-185,
April, 1945.—A method is presented which (1) sim-
plifies computations in areas where velocity is known
to vary, or may later be found to vary, laterally;
(2) considerably reduces the amount ofrecomputation
necessitated by subsequent revisions in velocity.
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550.371

'"The conventional lime-section aftd time-map satisfy
these requirements but are generally subject to serious
errors, as illustrated. Advantages believed to be
peculiar to the proposed system are tabulated, and a

practical method of plotting the cross-sections is
presented.

550.371 :525.233 see Abstr. 2724

551.31 :624.2.023 = 3 3136

Reconstruction of the Castieler viaduct on the Chur-
Arosa line of the Rhaetic railway. The theory of earth
creepage pressure. Conrad, H., and H aefeli, R.
Schweiz. Bauztg, 124, pp. 255-260; Nov. 11, and
pp. 267-271, Nov. 18, 1944.— [Abstr. 2726 B (1945)].

551.463 :535.345 see Abstr. 2934
551.465 : 532.59 see Abstr. 2794

551.521.6:551.593.9 3137
A strong infra-red radiation from molecular nitrogen
in the night sky. Stebbins,J., W hitford,A. E., and
Swings, P. Astrophys. J., 101, pp. 39-46, Jan.,
1945.— Radiation from the night sky at 10440 *
25 A, discovered photoelectrically in the course of a
spectrophotometric study of stars and nebulae, is
found to be very much stronger than the line at
5577 A. The wavelength was determined from the
relative transmissions through a series of filters, since
spectrography would be impossibly slow. The
radiation is identified with the (0,0) band of the first
positive group of N2. The absence of other N2bands
suggests a mechanism involving conversion of the
dissociation energy of N2into excitation via a 3-body
collision. This mechanism implies the presence of
photo-dissociated N atoms in the upper atmosphere,
supplied possibly by a prerdissociation effect. It is
effective only if the Herzberg-Sponer value of
7+38 eV iscorrect for the dissociation energy ofN 2.
A. HU.
551.593.52 :535.338.4 see Abstr. 2905

551.593.9 :551.521.6 see Abstr. 3137
551.594.12 : 525.75 see Abstr. 2725

553.621 :537.228.1 :548.574 see Abstr. 3123
553.94 :535.343-15 see Abstr. 2924

576 : 536.7 : 532 sec Abstr. 2771

1 615.84 : 539.166.9 see Abstr. 3070
576.893.12 : 535.21-31 see Abstr. 2857

: 537.363 : 532.13 see Abstr. 2773

1 541.124.7 see Abstr. 3093

576.3

577.1
577.15
578 :531.717.1 see Abstr. 2761

578.088.5 :537.531.9 = 3 see Abstr. 3036

591.86 :537.533.72 3138

The structure of certain muscle fibrils as revealed by
the use of electron stains. Hall,C. E., Jakus,M. A.,
and Schmitt,F. 0. J. Appl. Phys., 16, pp. 459-465,
Aug., 1945.— [See Abstr. 2059 (1945)]. Fibrils from
molluscan muscles were examined with the electron
microscope and found to possess periodic variations
in structure. To make these variations visible, it was
necessary to treat the fibrils with reagents of high
electron scattering power (electron stains). Phos-
photungstic acid was found to be suitable. This stain
combines with specific regions in the fibrils, forming

GEOPHYSICS— METEOROLOGY—- MEDICAL SCIENCE

676.1.02

a regular geometrical pattern with a regular cross
striation, representing a fibre-axis spacing of about
145 A. X-ray diffraction data obtained by Bear from
intact muscles are compared with the electron micro-
scope observations.

61 : 537.533.72 see Abstr. 3040

61 :778.3 : 537.531 see Abstr. 3033
612.11 : 535.215 : 535.65 see Abstr. 2958
612.11 : 537.363 : 545.8 see Abstr. 3117
612.2 : 539.16.08 see Abstr. 3069
612.664 : 537.363 see Abstr. 3019

612.75 : 539.264 = 4 see Abstr. 3081

612.84 : 535.7 see Abstr. 2959

612.84 : 535.733 see Abstr. 2961

612.85 : 534.771 see Abstr. 2851

615.84 : 576.3 :539.166.9 see Abstr. 3070

621.798.15 :539.217 ‘ 3139
The kinetics of package life. n. The temperature

factor. Oswin,C.R. J.Soc. Chem.Ind., 64,pp. 224-

225, Aug., 1945—The resistance to aqueous penetra-
tion of regenerated cellulose wrappings varies approx.
as the 1/(sat. v.p.)2 of water at the temperature of
measurement. This gives -a “half-life” formula for
hygroscopic packages.

628.9 :535.7 see Abstr. 2960

: 533.275 see Abstr. 2819

662.7 : 541.128 see Abstr. 3100

662.75 3140

Stability of fuel oil. Broom, W. E. J. J. Inst.
Petrol., 31,pp. 347-352, Sept., 1945.— [Abstr. 2738 B
(1945)].

665.5-: 539.155.2 see Abstr. 3068

631.81

665.5 :541.128 see Abstr. 3100
665.53 :541.128 see Abstr. 3101-3103
666.1 :541.654 : 541.68 : 535.327 see Abstr. 2884

666.1.031.2 : 536.2 see Abstr. 2970
666.112.7 : 537.533.8 see Abstr. 3044
666.221.3 : 535.327 see Abstr. 2885

666.3 : 539.4 see Abstr. 3088

667.624 :536.55 see Abstr. 2987

669.018 :532.782 see Abstr. 2814

669.14 3141

The velocity of propagation of brittle cracks in steel.
G reenfield,M ., and Hudson,G. Proc. Nat. Acad.
Sci., Wash., 31, pp. 150-152, May, 1945.—A pre-
liminary announcement of some measurements of the

velocity of propagation at room temperature. The
value obtained is 40 X 103in./sec, with a mean
deviation of 6%. 1.s.9;
669.72 :620.193.41 : 541.135.6 see Abstr. 3106
669.74 :535.42 :537.531 see Abstr. 3032

676.1.02 3142

Physical evaluation of straw and other agricultural
residue pulps. Proposed method. Younger,J. O,
and Aronovsky, S. I. Paper Tr. J., 120, TAPPI
Sect., pp. 187-189, May 10, 1945.— After digestion
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676.4

with (CaO + NaOH) for 5 hr. at 140° the straw is
disintegrated under standard conditions in a beater
fitted with a drum washer, and the yield of digested
pulp is calculated from the sum of the weights of the
washed pulp and of the solids removed from the
washings by centrifuging. The washed pulp is then
processed in a Valley beater (TAPPI Method T200

m~13), and formed into hand-shects (T205 m-42)
which are evaluated physically by the usbal standard
TAPPI methods. Results arc tabiilated and
discussed. j.g.
676.4 3143

Use of various papers in paper laminates. Barber,

R. wW. Paper Tr. J., 120, TAPPI Sect., pp. 190-193,
May 10, 1945.—The effects of the properties of the
paper base on those of laminates produced from it are
illustrated by tabulated data. The tensile strengths

of the laminates decrease in the order: sulphite,
sulphate kraft, alpha stock and rag. They are
influenced largely by the physical structure of the

paper, and especially by the ratio of the numbers of
fibres lying in the 2 directions of the sheet. The
bonding strength of the laminate increases with the
thickness and absorbency of the paper used. H20-“
resistance and compressive strength are lowered by
the use of the more refined pulps, and the latter only
by use of the harder pulps. Fabric base laminates are
better than paper base products only in impact and
bonding strengths. The use of paper laminates for
refrigerator breaker strips, aircraft flooring and for
forming blocks used in the manufacture of Al aircraft
parts are discussed in detail. j. 9.

677 : 536.423 see Abstr. 2979
677.3 :539.216.1 see Abstr. 3075
677.31 :541.183.5 see Abstr. 3112
678 : 539.32 see Abstr. 3085

679.5:539.4.016.3 3144

Relative temperature stability of stressed plastics.
Sauer, J. A.,, Schwertz, F. A.,, and Wore, D. L.
Mod. Plast., 22, pp. 153-156 et seq., March, 1945.—
Apparatus and test procedure for heat distortion tests
are described, in which account is taken of specimen
expansion. Results of rate distortion and cumulative
distortion temperature measurements are given for a
number of thermoplastic and thermosetting materials.
Comparative temp, deflection curves are given for

PAPER— PLASTICS— PHOTOGRAPHY

778.6

679.56:539.4 3145

Physical strength properties of moulded fibre-resin
preformed materials. Mosher, R. H., and Griffin,
J. B. Mod. Plast., 22, pp. 147-152, Feb., 1945—
Several commercial resins and fibres were studied to
determine the physical properties which could be
obtained using various types of moulded resin-fibre
preforms. Experimental results show effects of fibre
type, of resin type and of using beater-dispersed resin
instead of adding by impregnation. Physical strength
properties of melamine-phenolic resin preforms are

shown. e.r.a.

7.01 :530.1 see Abstr. 2733

727 :621.317.2 : 378 : 53 see Abstr. 2730

771.35 :535.318 see Abstr. 2882

771.534 : 541.147.7 see Abstr. 3107

778.3 : 61 : 537.531 see Abstr. 3033

778.33 :621.386.842 3146
Some properties and uses of X-ray intensifying

screens. Tasker, H. S. Photogr. J.B, 85, pp. 75-91,

July-Aug., 1945.— [Abstr. 2626 B (1945)].

778.4:621.386.84 3147

The development of stereoscopic photography and
radiography. Dudley, L. P. Brit. J. Radiol., 18,
pp. 185-192, June, 1945.

7786 = 3 3148

The Agfacolour-inethod for colour photography and
kinematography. Lummerzheim, H. Elektrotech. Z.
[ETZ], 63, pp. 583-586, Dec. 17, 1942.—3 super-
imposed layers of colour-sensitive materials, the
lowest being sensitive to red and orange, the middle
to yellow and green and the top layer to blue and
violet are exposed to the subject and the photograph
is taken according to the subtractive method. By
the addition of a second substance to the oxidation
products of the developer the latter are transformed
into a dyestuffwhich is bluish-grey, purple and yellow
in the 3 layers respectively. The chief difficulties in
producing these 3-layer films was their excessive
thinness and the necessity for preventing diffusion
of the dyestuffs in the dry as well as in the gelatinous
state. The principle lends itself both to the reversal
method and the negative-positive method. The
manipulations are only slightly more complicated than

various types of plastic materials. e. r. a. with black and white photography. r.n.
*M.N/
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