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1957:

II. Time Series

Lola S. Deming

(October 16, 1959)

This is the second in a series of bibliographies dealing with various specific subjects

in the field of statistics.

References and titles of important contributions to the study of

time series have been taken from a wide variety of technical journals published in the many
languages and countries which have been actively engaged in statistical analysis.

If this series of subject-classified bibliographies can
assist the overburdened statistician to keep abreast
of the great abundance of literature in his field, our
aim has been accomplished. Although the coverage
of technical journals is worldwide, each bibliography
is still far from complete. The books and articles
considered by two prominent reviewing journals to
be of sufficient statistical importance to include in
their regular abstracting services form the source
material for these classified bibliographies.

This particular subject classification on Time Series
follows the earlier and closely related one on Correla-
tion and Regression Theory. The titles and references
are extracted from a card file made up of abstracts
taken from Zentralblatt fir Mathematik for the years
1930 to 1939, and from Mathematical Reviews from
1940 through 1957. The file of abstracts is main-
tained on a current basis in the NBS Statistical Engi-
neering Laboratory; the bibliographies extracted from
it are necessarily delayed due to loss of time in proc-
essing, editing, and publishing.

The following information comes directly from the
abstracts:

Author: The author’s surname is followed by ini-
tials only. In the case of complicated surnames, the
first capitalized word given in the reviewing journal
is used. When the paper bears the names of more
than one author, the journal reference appears with
each author’s name, but the title of the paper is given
with the senior author only. Multiple authorship is
denoted by the symbol ¢ preceding the surname.

Title: Given exactly as in the reviewing journal.
Titles of separately bound publications (books, re-
ports, ete.) are italicized, and are followed by the
publisher.

Reference to literature: In many cases the abbrevia-
tions of journal names have been necessarily severe
and unconventional. The name of the journal in
italics and the number of the volume in boldface,
are followed by the initial page number.

1 See p. 55.
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Date of publication: The next figure shows the date
in parentheses in which the article or book itself
appeared.

M (for Mathematical Reviews) and Z (for Zentral-
blatt fir Mathematik) are followed by the volume
number and the page number of the reviewing jour-
nal in which the abstract appears.

Anderson, R. L. & T. W., Distribution of the circular
serial correlation coefficient for residuals from a
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Anderson, R. 1., The problem of autocorrelation in
regression analysis, J. Amer. Statist. Assoc. 49,

113 (1954). M 15, 728
¢ Anderson, T. W., Statistical inference about
Markov chains, Ann. Math. Statist. 28, 89 (1957).
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Barricelli, N. A., Les plus grands et les plus petits
maxima ou minima annuels d’une variable cli-
matique, Arch. Math. Naturvid. 46, 155 (1943).

M 7, 22
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B) 12, 108 (1950). M 12, 512

¢ Bartlett, M. S.; On the efficiency of procedures for
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continuous spectra, Biometrika 42, 143 (1955).
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¢ Bartlett, M. S., Goodness of fit tests for simul-

taneous autoregressive series, J. Roy. Statist. Soc.

(Ser. B) 15, 107 (1953). M 15, 333

Bartlett, M. S., Problémes de 'analyse spectrale des
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Univ. Paris 3, 119 (1954). M 16, 731

Bartlett, M. S., On the theoretical specification and
sampling properties of autocorrelated time-series,
Suppl. J. Roy. Statist. Soc. 8,27 (1946). M 8, 283



Bartlett, M. S., Corrigenda to the paper “On the
theoretical specification and sampling properties of
autocorrelated time-series, J. Roy. Statist. Soc.
(Ser. B) 10, (1948). M 10, 724

Bates, G. E., Joint distributions of time intervals for
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ized Polya scheme, Ann. Math. Statist. 26, 705
(1955). M 17, 872

¢ Bayley, G. V., The “effective” number of inde-
pendent observations in an autocorrelated time
series, Suppl. J. Roy. Statist. Soc. 8, 184 (1946).

M 8, 591
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the viewpoint of simultaneous equations, Skand.

Altuarietidskr. 29, 95 (1946). M 8, 216
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Zahlenreihen, Z. Angew. Math. Mech. 22, 269
(1942). M 5, 51

¢ Birdsall, T. G., (See D. Middleton), J. Appl.
Phys. 25, 128 (1954).
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odicities and other regularities, Publ. Bur. Central
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M9, 603
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Publ. Inst. Statist. Univ. Paris 24 3 (1953).

M 15, 811
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M 15, 454

Bochner, S., Fourier transforms of time series, Proc.
Nat. Acad. Sei. U. S. A. 39, 302 (1953).

M 14, 1101
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statistique et biométrie, Hrtrait duw Bull. Trav.
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(1937). 7 19, 130

Brown, G. W., Notes on the solution of linear
systems involving inequalities, Proc. Symp. Digital
Cale. Mach. (Harvard Univ. Press. 1951).

M 13, 261
¢Bryan, J. G.; (See G. P. Wadsworth), Geophysics
18, 539 (1953).

Castellano, V., Contributo allo studio delle serie
cicliche, Statistica, Bologna 15, 23 (1955).
M 16, 1134
Champernowne, D. G., Sampling theory applied to
autoregressive sequences, J. Roy. Statist. Soc. (Ser.
B) 10, 204 (1948). M 10, 724
Chandler, K. N., The distribution and frequency of
record values, J. Roy. Statist. Soc. (Ser. B) 14,
220 (1952). M 14, 778
$Cox, D. R., The superposition of several strictly
periodicsequencesof events, Biometrika 40, 1 (1953).
M 14, 1105
Cruickshank, A. J. O.; A note on time series and the
use of jump functions in approximate analysis,
Proc. Inst. Elec. Engrs. (C) 102, 81 (1955).
M 16, 1134
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Curtiss, J. H., Acceptance sampling by variables,
with special reference to the case in which quality
1s measured by average or dispersion, J. Research
Nat. Bur. Standards 39, 271 (1947). M 9, 366

Daniels, H. E., The theory of position finding, .J.
Roy. Statist. Soc. (Ser. B) 13, 186 (1951).

M 13, 963

Daniels, H. K., The approximate distribution of
serial correlation coefficients, Biometrika 43, 169
(1956). M 18, 79

Das, A. C.; On the estimation of parameters in a
recursive system, Sankhya 11, 273 (1951).

M 14, 66

¢ Davenport, W. B., Statistical errors in measure-
ments on random time functions, J. Appl. Phys.
23, 377 (1952). M 13, 763

Davis, H. T., The Analysis of Economic Time Series,
Monograph, No. 6, Cowles Commaission, Principia
Press, Bloomington, Ind.(1941). M 3, 176

Davis, H. T., The statistics of time series, Math.
Monographs, Vol. 1, pp. 45-85, Northwestern
Univ. Evanston, Tll. (1941). M 3,175

¢ Diananda, P. H., (See M.S. Bartlett.) .J. Roy. Statist.
Soc. (Ser. B) 12, 108 (1950).

Dieulefait, C. K., On Slutsky’s sinusoidal limit law,
derived from a new sequence of random variables, |
An. Soc. Cr. Argentina 134, 257 (1942).

M 5, 207

Dodd, E. 1., The length of the cycles which result
from the graduation of chance elements, Ann.
Math. Statest. 10, 254 (1939). M 1, 23

Dodd, E. L., The problem of assigning a length to
the cycle to be found in a simple moving average
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Lconometrica 9, 25 (1941). M 2, 237

Dodd, E. L., The cyclic effects of linear graduations
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values, Ann. Math. Statist. 12, 127 (1941).

M 3, 10

Domb, C.; The statistics of correlated events,
Philos. Mag. 41, 969 (1950). M 12, 426

Doob, dJ. L., The elementary Gaussian processes,
Ann. Math. Statist. 15, 229 (1944). M 6, 89

Doob, J. L., Time series and harmonic analysis,
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Cal. Press, Berkeley (1949). M 10, 385

¢ Dvoretzky, A., Sequential decision problems for
processes with continuous-time parameter. Test-
ing hypotheses, Ann. Math. Statist. 24, 254 (1953).

M 14, 997

¢ Hisenhart, C., Selected techniques of statistical
analysis for scientific and industrial research and
production and management engineering (McGraw-

Hill Book Co., Inc., New York, 1947).
M 9, 365

Faesi, M., Uber die Glittung statistischer Ver-
teilungsreihen, AMitt. Verein. Schweiz. Versich.
Math. 40, 61 (1940). M 3, 10



Feather, N., On the statistics of random distributions
of paired events, with applications to the results
obtained in the use of the interval selector with
particle counters, Proc. Cambridge Philos. Soc. 39,
84 (1943). M 4, 223

e Féron, R., (See C. Fourgeaud), Publ. Inst. Statist.,
Unw. Paris 1, 21 (1952).

¢ Foster, F. G., Distribution free tests in time-series
based on the breaking of records, J. Rloy. Statist.
Soc. (Ser. B) 16, 1 (1954). M 16, 385

¢ Foster, F. G., A sampling experiment on the powers
of the records tests for trend in a time series, .J. 20y.
Statist. Soc. (Ser. B) 17, 115 (1955). M 17, 382

¢ Fourgeaud, C., Quelques remarques sur I'estima-
tion des variations saisonniéres, Publ. Inst. Statist.
Unav. Paris 14 21 (1952). M 15, 811

Frinz, K., Relations between signal and spectrum,
Revista Union Mat. Argentina 14, 140 (1950).

M 11, 660

Galletti, R., A note on graphs, J. Madras Unip.
(Sect. B) 15, 19 (1943). M %, 87
Geary, R. C.) Studies in relations between economic
time series, JJ. Roy. Statist. Soc. (Ser. B) 10, 140
(1948). M 10, 553
Geary, R. C., Determination of linear relations
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of observation the variances of which are unknown,
Feconometrica 17, 30 (1949). M 10, 465
Gebelein, H., Maximalkorrelation und Korrelations-
spektrum, Z. Angew. Math. Mech. 32, 9 (1952).
M 13, 669
Geisser, 8., The modified mean square successive
difference and related statistics, Ann. Math.
Statist. 27, 819 (1956). M 18, 423
Ghidoli, G. B., Generalizzazione della legge sinus-
oidale, Statistica, Milano 9, 72 (1949).
M 11, 672
Ghosh, B., A multi-stage stochastic model for some
natural fields, Calcutta Statist. Assoc. Bull. 3, 21
(1950). M 12, 347
Ghurye, S. G.,; A method of estimating the param-
eters of an autoregressive time-series, Biometrika
37, 173 (1950). M 12, 118
Gibson, G. D., A rapid method for ascertaining serial
lag correlation, Biometrika 37, 288 (1950).
M 12, 430
Gleissberg, W., Ein Kriterium fir die Realitiit

zyklischer Variationen, Rev. Fac. Sei. Unin.
Istanbul (A) 10, 36 (1945). M 8, 40

Glock, W. S., A rapid method of correlation for con-

tinuous time series, Amer. J. Sci. 240, 437 (1942).

M 4,27

¢ Goodman, L. A, (See T. W. Anderson), Ann. Math.
Statist. 28, 89 (1957).

Goodman, L. A.; A further note on “Finite Markov
processes in psychology,” Psychometrika 18, 245
(1953). M 15, 333

Grant, A. M., Some properties of runs in smoothed
random series, Biometrika 39, 198 (1952).

M 13, 963
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M 18, 959

& Grenander, U., Some problems in estimating the
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¢ Grenander, U., Comments on statistical spectral
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Gumbel, E. J., Probability-interpretation of the ob-
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M 1, 349

Hald, A.; The Decomposition of a Series of Obser-
vations Composed of a Trend, a Periodic Move-
ment and a Stochastic Variable, Thesis, Univ. of
Copenhagen (1948). M 9, 363
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difference method, Biometrika 35, 206 (1948).
M 10, 51
Johnson, N. L., Alternative systems in the analysis
of variance, Biometrika 35, 80(1948). M 10, 313
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Middleton, D., Statistical criteria for the detection
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371 (1953). M 14, 1105

Middleton, D., Further remarks on the nature of the
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Morrison, J. T., Note on the correlation of time-
series, Philos. Mag. VII 18, 545 (1934).

710, 72

Mosetti, F., Su di un metodo di analisi delle periodi-

citd, Ann. Geofis. 8, 331 (1955). M 17, 641

Murteira, B., Note on the variate differences of
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Use of Chebychev polynomials in thin film com-
putations, K. D. Mielenz, J. Research NES 63A,
No. 3, 297 (1959).

From Herpin’s expression for the mth power of a multilayer
matrix, very simple closed formulas are derived for the
matrices and optical constants of any multilayer with a
periodic structure.

According to Epstein’s theorem, any symmetrical multilayer
is equivalent to a fictitious monolayer. A simple expression
for the equivalent index and thickness of this monolayer is
deduced for the case of a periodic and symmetrical sequence
of equally thick films.

As compared to any other method of numerical computation,
the suggested formulation provides a considerable saving
of time and work. In a numerical example, this saving
amounts to about 80 percent.

Theory of formation of polymer crystals with
folded chains in dilute solution, J. 1. Lauritzen, Jr.,
and J. D. Hoffman, J. Research NES 64A, No. 1,
73 (1960).

A detailed interpretation of the kineties of homogeneous
nucleation and growth of a polymer from dilute solutions
is given. The probability of forming both nuclei with folded
chains, and the conventional bundle-like nuclei, from dilute
solution is carefully analyzed. It is predicted that at suffi-
ciently high dilution, critical nuclei of length 1* will be formed
from single polymer molecules by sharp folding of the chain
backbone. After growth, the resulting crystal is flat and
platelike, the loops formed by the chain folds being on the
upper and lower surfaces. Kinetic factors determine that
the distance between the flat surfaces in the grown crystal
will vary over only a narrow range of values about a charac-
teristic step height, 1*=go,/Af. Here o, is the free energy

a rather large value because the work involved in forming
folds is included. The quantity Af is the free energy differ-
ence per unit volume of crystal between the crystalline and
solution states, and is approximately proportional to the
degree of supercooling, AT. These crystals are metastable.
The logarithm of the nucleation rate is approximately pro-
portional to 1/(AT)2 near the melting point. The exponent
n in the free growth rate law is predicted under various
assumptions. To the extent that comparison is possible,
the predictions given agree with the experimental results
obtained by Keller and O’Connor and others on single
crystals of unbranched polyethylene grown from dilute
solution.

Effect of antenna size on gain, bandwidth, and
efficiency, R. G. Harrington, J. Research NES 64D,
No. 1,1 (1960).

A theoretical ana'ysis is made of the effect of antenna size
on parameters such as gain, bandwidth, and efficiency.
Both near-zone and far-zone directive gains are considered.
It is found that the maximum gain obtainable from a broad-
band antenna is approximately equal to that of the uniformly
illuminated aperture. If higher gain is desired, the antenna
must necessarily be a narrow-band device. In fact, the
input impedance becomes frequency sensitive so rapidly that,
for large antennas, no significant increase in gain over that
of the uniformly illuminated aperture is possible. Also, if
the antenna is lossy, the efficiency falls rapidly as the gain
is increased over that of the uniformly illuminated aperture.
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Surface-wave resonance effect in a reactive cylin-
drical structure excited by an axial line source,
A. L. Cullen, J. Research NBES 64D, No. 1, 13
(1960).

It is shown that a purely reactive cylinder excited by a
neighboring line source can, under suitable conditions, give
rise to a radiation pattern closely approximating the func-
tion cos n 6.

In a numerical example, a cylinder of three transverse electro-
magnetic wavelengths circumference has a surface reactance
chosen to emphasize the term cos 6 6 in the Fourier series of
the resultant radiation pattern. It is shown that only 1.1
percent of the total power delivered to the line source is
radiated in unwanted modes.

It is also shown that the position of the line source does not
affect this result to first order provided that £(b—a)<<1,
where b—a is the distance of the line source from the cylindri-
cal surface.

An exact earth-flattening procedure in propagation
around a sphere, B. Y. -C. Koo and M. Katzin,
J. Research NES 64D, No. 1, 61 (1960).

By a refinement of the procedure used in the usual earth-
flattening approximation, the problem of propagation around
a spherical earth is reduced to an exact equation of the same
form. Thereby the earth-flattening procedure becomes appli-
cable to arbitrarily large heights and distances. It is also
found that existing solutions of the approximate equations can
be reevaluated to yield the exact solutions for slightly different
refractive index distributions.

Some applications of statistical sampling methods
to outgoing letter mail characteristics, N. C. Severo,
A. E. Newman, S. M. Young, and M. Zelen, NBS
Tech. Note 16 (PF151375) $2.75.

This paper presents applications of statistical sampling pro-
cedures especially devised to procure information about the
characteristics of outgoing letter mail. The results of four
separate studies carried out in the Washington, D.C.; San
Francisco, and Los Angeles post offices are herein summarized.
The techniques used in the various studies were developed so
that the required information would be of predetermined
reliability and could be gathered without the use of a large
staff and without interrupting the flow of mail. The four
studies presented concern: (1) Letter size and color char-
acteristics, (2) ratio of hand canceled mail to machine canceled
mail, (3) top and bottom clearance space of an addressed
envelope, (4) proportions of long and short letters.

Terrestrial propagation of very-low-frequency radio
waves, J. R. Wait, J. Research NES 64D, No. 2, 153
(1960).

A self-contained treatment of the wave-guide mode theory
of the propagation of very-low-frequency radio waves is
presented. The model of a flat earth with a sharply bounded
and homogeneous ionosphere is treated for both vertical and
horizontal dipole excitation. The properties of the modes
are discussed in considerable detail.

The influence of earth curvature is also considered by refor-
mulating the problem using spherical wave functions of
complex order. The modes in such a curved guide are investi-
gated and despite the initial complexity of the general solution,
many interesting and limiting cases may be treated in simple
fashion to yield useful and convenient formulas for calculation.



‘Other factors considered are the influence of the earth’s
magnetic field, antipodal effects, resonator type oscillations,
and the influence of stratification at the lower edge of the
ionosphere.

Inclusion theorems for congruence subgroups, M.
Newman and I. Reiner, Trans. Am. Math. Soc. 91,
No. 3, 369 (1959).

Let G, be the group consisting of all ¢><{ integral matrices of
determinant 1. For a fixed partition {=r--s of ¢ into positive
integers r, s, and for a fixed positive integer =, define the
subgroup

Gra) =]

A®
C

B

D(a))GG,: @=0 (mod n) }

Suppose that m is a positive integer and H a group such that

G, s(mn)cHCG, {(n).
Then
H=G@, (dn) where d|m.

Further results of this type are obtained.

New approach in the theory of satellite orbits, J. P.
Vinti, Phys. Rev. Letters 3, No. 1,8 (1959).

A gravitational potential has been found, expressed in oblate
spheroidal coordinates, which results in separability of the
Hamilton-Jacobi equation for the motion of an earth satellite
and which is much closer to the empirically accepted one than
any heretofore used as the starting point of a calculation.
It thus becomes possible to do orbit theory for unretarded
satellites very accurately without the use of perturbation
theory.

Calculated patterns of slotted elliptic-cylinder an-
tennae, J. R. Wait and W. E. Mientka, Appl. Sci.
Research BT, /49 (1959).

The model assumed is a perfectly conducting elliptic cylinder
of infinite length which has a narrow axial slot of finite length.
Patterns are presented for various ratios of the major to
minor axis. It is indicated that for reasonably large elliptic
cylinders, the patterns are dependent mainly on the surface
curvature in the neighborhood of the slot.

On prediction of system behavior, J. R. Rosenblatt,
Proc. of the N.Y. Univ.—Ind. Conf. on Reliability
Theory (New York, N.Y.) p. 39 (1958).

It is customary in theoretical discussions of prediction of
system performance to assume that the relation between
variables by which performance is assessed and variables de-
scribing the parts of the system can be specified by a function.
The purpose of this paper is to consider some of the problems
which arise in choosing the form of such a function and in
specifying the relevant variables and the nature of appro-
priate experiments, measurements, and data.

In the context of each of a number of familiar types of mathe-
matical model, the possible consequences of alternative choices
of time units, subsystem definitions, and independence
assumptions are discussed.

Kinetic equation for a plasma with unsteady corre-
lations, C. M. Tchen, Phys. Rev. 114, 39/ (1959).

As a generalization of the Boltzmann equation, the kinetic
equation for a plasma is derived in the form of a generalized
Fokker-Planck equation, by considering unsteady correlations,
including non-Markovian and nonlinear behavior. Both the
binary and ternary correlations are used for many kinds of par-
ticles with different temperatures. The coefficients of the
kinetic equation depend on the law of interaction for a pair of
particles and are influenced by relaxation. The effective
potential of friction consists of two parts: the static part
corresponds to the Debye potential and is isotropie, the dyna-
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mical part is axially symmetrical about the direction of
motion, and causes a dynamical friction. The results show
that the friction is proportional to velocity for slow particles,
and inversely proportional to the square of velocity for fast
particles. This tendency of the fast particles to overcome
repulsion is a property connected with the “run-away’ of
electrons. A criterion for maximum friction is derived. The
triplet interaction, which mainly affects the shielding phe-
nomena, assures the convergence of the coefficients in case of
distant interaction. Since the length scales of interaction
are well determined in this way, the kinetic equation can be
expected to be valid over a longer range than does the Boltz-
mann equation. The large scale agrees with the Debye radius,
when the shielding term is linearized, as should be expected.
When time relaxation is left aside and linearization is made,
the kinetic equation degenerates to the classical Fokker-
Planck equation with convergent coefficients.

List of Titles

Journal of Research, Section 63A, No. 3, November—

December 1959. 70 cents.

Multiple ionization of rare gases by electron impact. M.
Krauss, R. M. Reese, and V. H. Dibeler.

Light scattering by commercial sugar solutions. Carl J.
Rieger and Frank G. Carpenter.

Analysis of the first spectrum of ruthenium (Ru 1). K. G.

Kessler.

Supplementary Zeeman data for the first spectrum of ruthe-
nium (Ru 1). J. Rand MeNally, Jr., and K. G. Kessler.

Low even configurations in the first spectrum of ruthenium
(Ru), part 2. R. E. Trees. ‘

Thermal degradation of polymers at high temperatures.
Samuel L. Madorsky and Sidney Straus. Influence of im-
purities on the pyrolysis of polyamides. Sidney Straus and
Leo A. Wall.

A preliminary list of levels and g-values for the first spectrum
of thorium (Th 1). Romuald Zalubas.

OH in the solar spectrum. Charlotte . Moore and Herbert
P. Broida.

Use of Chebychev polynomials in thin film computations.
Klaus D. Mielenz. (See above abstracts.)

Journal of Research, Section 64A, No. 1, January—
February 1960. 70 cents.

The “1958 Het scale of temperatures.” F. G. Brickwedde.
H. van Dijk, M. Durieux, J. R. Clement, and J. K. Logan.

Energy levels and spectrum of neutral helium (*He 1).  Wil-
liam C. Martin.

Vibration-rotation structure in absorption bands for the
calibration of spectrometers from 2 to 16 microns. Iarle
K. Plyler, Alfred Danti, L. R. Blaine, and E. D. Tidwell.

Combustion ecalorimetry with fluorine: constant pressure
flame calorimetry. G. T. Armstrong and R. S. Jessup.

Pits in metals caused by collision with liquid drops and rigid
steel spheres.  Olive G. Engel.

Theory of formation of polymer crystals with folded chains
in dilute solution. John I. Lauritzen, Jr., and John D.
Hoffman. (See above abstracts.)

Studies of beryllium chromite and other beryllia compounds
with R.03 oxides. C. E. Weir and A. Van Valkenburg.
The uranium-platinum system. J.J. Park and D. P. Fickle.
Nitriding phenomena in titanium and the 6Al-4V titanium

alloy. J. R. Cuthill, W. D. Hayes, and R. E. Seebold.

Stability of silver and Pyrex in perchloric acid-silver per-
chlorate solutions and in conduetivity water. D. Norman
Craig, Catherine A. Law, and Walter J. Hamer.

Note on the preparation of sodium amalgam in the form of
pellets. H. S. Isbell, H. L. Frush, and N. B. Holt.

Journal of Research, Section 64C, No. 1, January—

March 1960. 75 cents.
Power loss and operating temperature of tires. R

D. Stiehler, M. N. Steel, G. G. Richey, J. Mandel, and

R. H. Hobbs.



Effects of antioxidants on asphalt durability. Burton D.
Beitechman.

Temperature stratification in a nonventing liquid helium
Dewar. L. E. Scott, R. F. Robbins, D. B. Mann, and
B. W. Birmingham.

Expansion engines for hydrogen liquefiers.
Brown.

A statistical chain-ratio method for
volumes of mail to given destinations.
and Arthur E. Newman.

Standard free-air chamber for the measurement of low energy
X-rays (20 to 100 Kkilovolts-constant potential). Victor
H. Ritz.

Transmittance of materials in the far infrared.
Plyler and 1. R. Blaine.

Equipment and method for photoelectric determinations of
image contrast suitable for using square wave targets.

~ Fred W. Rosberry.

Formation of silver sulfide in the photographic image during
fixation. Chester I. Pope.

Capacitor calibration by step-up
Zapf.

Edmund H.

estimating relative
Norman C. Severo

Earle K.

methods. Thomas L.

Journal of Research, Section 64D, No. 1, January-
February 1960. 70 cents.

Effect of antenna size on gain, bandwidth, and efficiency.
R. G. Harrington. (See above abstracts.)

Surface-wave resonance effect in a reactive eylindrical struc-
ture excited by an axial line source. A. L. Cullen. (See
above abstracts.)

Basic experimental studies of the magnetic field from electro-
magnetic sources immersed in a semi-infinite conducting
medium. Martin B. Kraichman.

A very-low-frequency antenna for investigating the iono-
shpere with horizontally polarized radio waves. R. S
Macmillan, W. V. T. Rusch, and R. M. Golden.

Effects of high-altitude nuclear explosions on radio noise.
C. A. Samson.

Measured frequency spectra of vIf atmospherics.
Obayashi.

Determination of the amplitude-probability distribution of
atmospheric radio noise from statistical moments. W. G.
Crichlow, C. J. Roubique, A. D. Spaulding, and W. M.
Beery.

Measurements of coastal deviation of high-frequency radio
waves. C. W. MecLeish.

An exact earth-flattening procedure in propagation around a
sphere. Benjamin Y. —C. Koo and Martin Katzin. (See
above abstracts.)

Limit of spatial resolution of refractometer cavities.
J. Hartman.

Conference on arctic communication. R. C.
C. G. Little.

Tropospheric scatter propagation and atmospheric circula-
tions.  William F. Moler and D. B. Holden.

Layered earth propagation in the vicinity of Point Barrow,
Alaska. Glenn M. Stanley.

Announcement of systematic ionospheric electron desnity
data.

Tatsuzo

William

Kirby and

Journal of Research, Section 64D, No. 2, March-
April 1960. 70 cents.

Optimum frequencies for
George W. Haydon.

The joint use of the ordinary and extraordinary virtual
height curves in determining ionospheric layer profiles.
L. R. O. Storey.

Measured statistical characteristics and narrow band tele-
type message errors on a single sideband 600 mile long
ultrahigh frequency tropospheric radio link. K. F. Flor-
man and R. W. Plush.

Impedance of a corner-reflector antenna as a function of the
diameter and length of the driven element. A. C. Wilson.

The electric field at the ground plane near a top-loaded
monopole antenna with special regard to electrically small
L- and T-antennas. H. Lottrup Knudsen and T. Larsen.
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Terrestrial propagation of very-low-frequency radio waves,
a theoretical investigation. James R. Wait.

Aurora of October 22/23, 1958, at Rapid City, South Dakota.
F. E. Roach and K. Marovich.

Recorder survey: recording surfaces and marking
methods, G. Keinath. NBS Cire. 601 (1959) 30
cents.

Energy dissipation by fast electrons, I.. V. Spencer,
NBS Monograph 1 (1959) 45 cents.

Hydraulic Research in the United States—1959,
H. K. Middleton, NBS Misc. Pub. 227 (1959)
$1.25.

Tables of the bivariate normal distribution function
and related functions, NBS Applied Math. Series
50, $3.25.

Frequency dependence of VHE ionosphericscattering,
J. C. Blair, NBS Tech. Note 9 (PB151368) 75
cents.

Calculated behavior of a fast neutron spectrometer
based on the total absorption principle, J. E.
Leiss. NBS Tech. Note 10 (PB151369) $1.00.

Penetration of gamma rays from isotropic sources
through aluminum and concrete, M. J. Berger
and L. V. Spencer, NBS Tech. Note 11 (PB151370)
50 cents.

Analysis of ionospheric vertical soundings for electron
density profile data. 1. Facilities for convenient
manual reduction of ionograms, J. W. Wright
and R. B. Norton, NBS Tech. Note 14 (PB151373)
50 cents.

Prediction of the cumulative distribution with time
of ground wave and tropospheric wave trans-
mission loss. Part 1. The prediction formula,
P. L. Rice, A. G. Longley, and K. A. Norton.
NBS Tech. Note 15 (PB151374) $1.50.

Radio noise data for the International Geophysical
Year July 1, 1957-December 31, 1958, W. Q.
Crichlow, C. A. Samson, R. 'T. Disney, and M. A.
Jenkins, NBS Tech. Note 18 (PB151377) $2.50.

Analysis of ionospheric vertical soundings for electron
density  profile data. TII. Extrapolation of
observed electron density profiles above fiyax 12,
J. W. Wright. NBS Tech. Note 19 (PB151378)
50 cents.

Variations of gamma cassiopeiae, S. R. Pottasch,
NBS Tech. Note 21 (PB151380) 75 cents.

Precise time synchronization of widely separated
clocks, A. H. Morgan, NBS Tech. Note 22
(PB151381) $1.50.

Design of single frequency filters, F. F. Fulton, Jr.,
NBS Tech. Note 23 (PB151382) 50 cents.

Communication theory aspects of television band-
width conservation, W. C. Coombs, NBS Tech.
Note 25 (PB151384) 50 cents.

Aerodynamic phenomena in stellar atmospheres—A
bibliography, NBS Tech. Note 30 (PB151389)
$1.25.

The changing character of chemical research in
government, K. Wichers, The Chemist XXXVI,
No. 7, 260 (1959).

Study of the setting of plaster, K. D. Jorgensen and
A. S. Posner, J. Dental Research 38, No. 3, 491
(1959).



Radiation attenuation data, H. O. Wyckoff, Radia-
tion Hygiene Handbook, edited by H. Blatz,
Section 8, p. 1 (McGraw-Hill Book Co., New
York, N.Y., 1959).

Corrosion of typc 310 stainless steel by synthetic
fuel oil ash, H. L. Logan, Corrosion 15, 443t
(1959).

Physical research, Part 2, G. C. Paffenbarger and
W. Souder, J. Am. Dental Assoc. 58, 98 (1959).

Effects of «ramma radiation on (*ollag_,vn J. Cassel,
J. Am. Leather Chemists’ Assoc. LIV, No. 8
432 (1959).

Standards for neutron flux measurement and neutron
dosimetry, R. S. Caswell, E. R. Mosburg, Jr., and
J. Chin, 2d United Nations International Conf. on
the Peaceful Uses of Atomic Energy, Vol. 21,
Health and Safety: Dosimetry and Standards,
P/752 USA, p. 92 (1959).

Absorption of radiation by a ecylindrical sample of
a strong absorber, P. H. Fang and 1. A. Stegun,
Letter to Editor, J. Chem. Phys. 31, 267 (1959).

PILOT—A new multlplo computer system, A. L.
Leiner, W. A. Notz, J. L. Smith, and A. Wein-
horgm', J. Assoc. Computing Mach. 6, No. 3, 313
(1959).

Properties of rutile (titanium dioxide), F.
Rev. Modern Phys. 31, 646 (1959).

Analysis of vibrational relaxation data in shock wave
experiments, K. K. Shuler, J. Chem. Phys. 30,
No. 6, 1631 (1959).

The interlaboratory evaluation of testing methods,
J. Mandel and T. W. Lashof, ASTM Bull. No.

239, 53 (1959).

Branched-chain higher sugars. 1. A 9-aldo-4-C-
formyl-nonose derivative, R. Schafler and H. S.
Isbell, J. Am. Chem. Soc. 81, 2178 (1959).

The structure of electrolytic solutions, W. J. Hamer
(John Wiley & Sons, Inc., New York, N.Y.,
1959).

The use of a vacuum microbalance in studies of
clectron tube materials, G. F. Rouse, Proc. 4th
Natl. Conf. on Tube Techniques, September 10-12,
1958, sponsored by the Advisory Group on Elec-
tron Tubes, p. 262 (New York University Press,
New York, N.Y., 1959).

Widths of cracks in concrete at the surface of rein-
forcing steel evaluated by means of tensile bond
specimens, D. Watstein and R. G. Mathey, J. Am.
Concrete Inst. 31, No. 1, 47 (1959).

Exposure standards and radiation protection regula-
tions, L. S. Taylor, Radiation Hygiene Handbook,
edited by H. Blatz, Section 3, p. 2 (McGraw-Hill
Book Co., New York, N.Y., 1959).

Geometrical anisotropy of magnetic materials in
wave guides and cavities, A. .. Steinert, J. Appl.
Phys. 30, 1109 (1959).

Radioactivity standardization in the United States,
W. B. Mann and H. H. Seliger, 2d U.N. Intern.
Conf. on the Peaceful Uses of Atomic Energy,
Vol. 21, Health and Safety: Dosimetery and
Standards, P/750 USA, p. 90 (1959).

Magnetic interaction of Hy, V. Griffing, J. L. Jackson,
and B. J. Ransil, J. Chem. Phys. 30, No. 4, 1066
(1959).

A. Grant,
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Program of the International Commission on radio-
logical units and measurements, L. S. Taylor,
L. H. Gray, and H. O. Wyckoff, '2d U.N. Intern.
Conf. on the Peaceful Uses of Atomic Energy,
Vol. 21, Health and Safety: Dosimetry and
Standards, P/2243 WHO, p. 81 (1959).

The nature, cause and effect of the porosity in
electro-deposits, IV. Influence of gas bubbles on
the formation of pores, F. Ogburn and D. W.
Ernst, Plating 46, 957 (1959).

Low even configurations in the first spectrum of
ruthenium (Ru 1), R. E. Trees, J. Opt. Soc. Am.
49, 838 (1959).

End plate modification of X-
resonators, M. C. Thompson, Jr., F. E. Freethey,
and D. M. Waters, Letter to editor, IRE Trans.
on Microwave Theory Tech. MTT-7, 388 (July
1959).

Introductory remarks, A. V. Astin, Proc. 5th Tech.
Session on Bone Char 1957, p. 1 (Bone Char
Research Project, Inc., Charlestown, Mass., 1959).

Analysis of liquid sugars, E. J. McDonald, Proc.
5th Tech. Session on Bone Char 1957, p. 77 (Bone
Char Research Project, Inec., Charlestown, Mass.,
1959).

Development of a new test for the abrasion hardness
of bone char, F. G. Carpenter, Proc. 5th Tech.
Session on Bone Char 1957, p. 99 (Bone Char
Research Project, Inc., Charlestown, Mass., 1959).

Effects of controlled decarbonization on the per-
formance of service synthad, F. W. Schwer, W. V.
Loebenstein, and K. P. Barret, Proc. 5th Tech.
Session on Bone Char 1957, p. 145 (Bone Char
Research Project, Inc., Charlestown, Mass., 1959).

Some mechanisms of color and ash removal by bone
char, A. Gee, Proc. 5th Tech. Session on Bone
Char 1957, p. 163 (Bone Char Research Project,
Inc., Charlestown, Mass., 1959).

Survey of variations in use for conducting laboratory-
scale column filteration tests, V. R. Deitz, Proc.
5th Tech. Session on Bone Char 1957, p. 237
(Bone Char Research Project, Inc., Charlestown,
Mass., 1959).

Comparison of column decolorization experiments
with theory, W. V. Loebenstein, Proc. 5th Tech
Session on Bone Char 1957, p. 253 (Bone Char
Research Project, Inc., Charlestown, Mass., 1959).

Sugar retention by char, F. G. Carpenter, Proc. 5th
Tech. Session on Bone Char 1957, p. 279 (Bone
Char Research Project, Inc., Charlestown, Mass.,
1959).

Removal of organic anions by bone char, V. R. Ditz
and H. M. Rootare, Proc. 5th Tech. Session on
Bone Char 1957, p. 297 (Bone Char Research
Project, Inc., Charlestown, Mass., 1959).

Recent advances in cryogenic engineering, R. B.
Jacobs, Am. Rocket Soc. ARS J. 29, 245 (1959).

Transistorized velocimeter for measuring speed in
the sea, C. E. Tschiegg, J. Acoust. Soc. Am. 31,
No. 7, 1038 (1959).

\Ia(rnetlc study of the frozen ploducts from the
mtxogon microwave discharge, B. J. Fontana, J.
Chem. Phys. 31, No. 1, 148 (1959).
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The thermal E. M. F. of several thermometric
alloys, R. L. Powell and M. D. Bunch, Suppl.
Bull. Inst. Intern. du Froid (Delft, Holland)
Comm. 1, 129 (1958).

Electrical discharge induced luminescence of solids
at low temperatures, L. J. Schoen and R. E.
Rebbert, J. Mol. Spect. 3, No. 4, 417 (1959).

The nature, cause and effect of the porosity in
electrodeposits. V. An evaluation of the sensi-
tivity of the ferroxyl test, F. Ogburn, D. W. Ernst,
and W. H. Roberts, Plating 46, 1052 (1959).

Spectrum of thin target bremsstrahlung bounded by
a forward circular cone, J. H. Hubbell, J. Appl.
Phys. 30, No. 7, 981 (1959).

Negative atomic ions, H. R. Johnson and F. Rohrlich,
J. Chem. Phys. 30, 1068 (1959).

Factors affecting modulation techniques for VHF
scatter systems, J. W. Koch, IRE Trans. Commun.
Syst. CS-7, No. 2, 77 (1959).

The very-low-frequency emissions generated in
earth’s exosphere, R. M. Gallet, Proc. IRE
No. 2, 211 (1959).

Reaction of hydrogen atoms with solid oxygen at
20° K., R. Klein and M. D. Scheer, J. Chem.
Phys. 31, No. 1, 278 (1959).

Application of the Williams-Landel-Ferry equation
to silicate glasses, A. B. Bestul, Glastech. Ber.
(Frankfurt, Germany) 32 K, No. VI, 59 (1959).

Glow discharge spectra of copper and indium above
aqueous solutions, D. E. Couch and A. Brenner,
Tech. Notes, J. Electrochem. Soc. 106, 628 (1959).

Free radical chemistry, J. W. Moyer and A. M.
Bass, Chem. and Eng. News, p. 51 (Aug. 24, 1959).

Gaseous heat conduction at low pressures and
temperatures, R. J. Corrucini, Vacuum 7, 8, 19
(Pergamon Press Ltd., London, England, 1959).

Discussion of the papers of Messrs. Satterthwaite
and Budne, W. J. Youden, Technometrics 1, No.
2, 157 (1959).

Production of embossing plates from texture patterns
by electroforming methods, J. P. Young and V. A.
Lamb, Plating 46, 1033 (1959).

Method of evaluating the clinical effect of warping
a denture: Report of a case, J. B. Woelfel and
G. C. Paffenbarger, JJ. Am. Dental Assoc. 59, 250
(1959).

The sound transmission loss of some building
construction, R. V. Waterhouse, R. D. Berendt,
and R. K. Cook, Noise Control 5, No. 4, 40 (1959).

Cryogenic insulation, R. H. Kropschot, Am. Soc.
Heating, Refrig. and Air-Conditioning Engrs. 1,
No. 9, 48 (1959).

End plate modification of X-band TEOI11 cavity
resonators, M. S. Thompson, F. E. Freethey, and
D. M. Waters, IRE Trans. on Microw. Theory
Tech. MTT-7, 388 (1959).

Evolution of amplified waves leading to transition
in a boundary layer with zero pressure gradient,
P. S. Klebanoff and K. D. Tidstrom, NASA Tech.
Note D-195, 1 (1959).

Microwave reflectometer, G. F. Engen and R. W,
Beatty, IRE Trans. on Microw. Theory Tech.
MTT-7, 351 (1959).
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Multiple ionization of sodium vapor by electron im-
pact, V. H. Dibeler and R. M. Reese, J. Chem.
Phys. 31, No. 1, 282 (1959).

Penetration and diffusion of X-rays, U. Fano, 1. V.
Spencer, and M. J. Berger, Encyclopedia of Phys.
38, No. 2, 660 (1959). ’

Problems of the experimenter, W. J. Youden, Natl.
Conv. Trans. Am. Soc. Quality Control, p. 41
(1959).

Vibrational intensity distributions in the nitrogen
afterglow, U. H. Kurzweg and H. P. Broida, J.
Mol. Spec. 3, No. 4, 388 (1959). '

Some characteristics of VLI propagation using at-
mospheric waveforms, W. L. Taylor and [. J.
Lange, Recent Advances in Atmos. Elec. (Proc.
2d Conf. on Atmos. Elec.), Portsmouth, N.H.
May 20-23, 1958, p. 609 (Pergamon Press, Inec.,
New York, N.Y., 1958).

A new aid for the rapid determination of absorption
corrections by Albrecht’s method, D. K. Smith,
Acta Cryst. (Copenhagen, Denmark) 12, pt. 6
479 (1959).

Measurements made by matching with known stand-
ards, W. J. Youden, W. S. Connor, and N. (.
Severo, Technometrics 1, No. 3, 101 (1959).

Influence of erystallographic orientation on the
pitting of iron in distilled water, J. Kruger, J.
Electrochem. Soc. 106, No. 8, 736 (1959).

Evacuated powder insulation for low temperatures,
M. M. Fulk, Progress in Cryogenics—1, 65 (Hey-
wood and Co., Litd., London, England, 1959).

A direct-reading viscometer, M. R. Shafer, Instru-
ments and Control Systems 32, No. 7, 1044 (1959).

Atomic weights, E. Wichers, ch. 6, Treatise on Anal.
Chem., pt. 1, Theory and practice, vol. 1, sec. B,
Application of chemical principles, p. 161 (The
Interscience Encyclopedia, Inc., New York, N.Y.
1959).

Concept and determination of pH, R. G. Bates, ch.
10, Treatise on Anal. Chem., pt. 1, Theory and
practice, vol. 1, sec. B. Application of chemical
principles, p. 361 (The Interscience Encyclopedia,
Inc., New York, N.Y., 1959).

Electrode potentials, R. G. Bates, ch. 9, Treatise on
Anal. Chem., pt. 1, Theory and practice, vol. 1,
sec. B, Application of chemical principles, p. 319
(The Interscience Encyclopedia, Inc., New York,
N.Y., 1959).

Principles and methods of sampling, W. W. Walton
and J. I. Hoffman, ch. 4, Treatise on Anal. Chem.,
pt. 1, Theory and practice, vol. 1, sec. A, Analyti-
cal chemistry: Its objectives, functions and limi-
tations, p. 67 (The Interscience Encyclopedia, Inc.,
New York, N.Y., 1959).

System loss in radio-wave propagation, K. A.
Norton, Letter to Editor, Proc. IRE 47, No. 9,
1661 (1959).

The oxide films formed on copper single crystal sur-
faces in pure water. 1. Nature of the films formed
at room temperature, J. Kruger, J. Electrochem.
Soc. 106, No. 10, 847 (1959).

Strain gauge calibration device for extreme temper-
atures, R. M. McClintock, Rev. Sci. Instr. 30,
No. 8, 715 (1959).
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Variation of the thermodynamic ideal temperature
in the polystyrene-cyclohexane system, D. Mec-
Intyre, J. H. O’Mara, and B. C. Konouck, J.
Am. Chem. Soc. 81, 3498 (1959).

Rapid insertion device for coaxial attenuators,
A. Y. Rumfelt and R. J. Como, Rev. Sci. Instr.
30, No. 8, 687 (1959).

Energy dissipation in standing waves in rectangular
basins, G. H. Keulegan, J. Fluid Mech. 6, pt. 1,
35 (1959).

Trapped energetic radicals, J. L. Franklin and H. P.
Broida, Ann. Rev. Phys. Chem. 10, 145 (1959).
Electrode potentials, p. 319, and Concept and
determination of pH, p. 361, R. G. Bates, pt. 1,
vol. 1, Treatise on Anal. Chem., edited by I. M.
Kolthoff and P. J. Elving (Interscience Pub. Co.,

New York, N.Y., 1959).

Total photoelectric cross sections of copper, molyb-
denum, silver, tantalum, and gold at 662 kev,
W. F. Titus, Phys. Rev. 115, No. 2, 351 (1959).

Diode in feedback loop makes stable transistor bias
circuit, G. F. Montgomery, Electronic Design
7, 54 (1959).

Strength of synthetic single crystal sapphire and
ruby as a function of temperature and orientation,
J. B. Wachtman and L. H. Maxwell, J. Am.
Ceram. Soc. 42, No. 9, 432 (1959).

PILOT, the NBS multicomputer system, A. L.
Leiner, W. A. Nots, J. L. Smith, and A. Wein-
berger, Proc. Eastern Joint Computer Conf.
(Philadelphia, Pa.) p. 164 (1958).

Investigation of creep behavior of structural joints
under cyclic loads and temperatures, L. Mordfin,
N. Halsey, and G. E. Greene, NASA Tech. Note
D. 181, p. 37 (1959).

Dimensional stability of impregnated sole leather,
B. H. Fouquet, J. Am. Leather Chemists’ Assoc.
LIV, No. 10, 544 (1959).

Theoretical problems of reliability measurement
and prediction, J. R. Rosenblatt, Proc. of the
Third Exploratory Conf. on Missile Model Design
for Reliability Prediction at White Sands Missile
Range (New Mexico) p. 29 (1959).

Accuracy and precision: evaluation and interpreta-
tion of analytical data, W. J. Youden, ch. 3,
Treatise on Anal. Chem., pt. 1. Theory and
Practice, vol. 1, sec. A, Analytical chemistry: its
objectives, functions and limitations, p. 47 (The
Interscience Encyclopedia, Inc., New York, N.Y .,
1959).

Dimensional changes in systems of fibrous ma-
cromolecules: Polyethylene, L. Mandelkern, D. E.
Roberts, A. F. Diorio, and A. S. Posner, J. Am.
Chem. Soc. 81, 4148 (1959).

Microwave reflectometer techniques, G. F. Engen
and R. W. Beatty, TRE Trans. on Microw.
Theory and Tech. MTT-7, No. 3, 346 (1959).

Attenuation of scattered cesium—137 gamma rays,

F. S. Frantz, Jr., and H. O. Wyckoft, Radiology |

73, No. 2, 263 (1959).

Observations of the ionosphere over the south
geographic pole, R. W. Knecht, J. Geophys,
Research 64, No. 9, 1243 (1959).
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Dependence of mechanical strength of brittle poly-
crystaline specimens on porosity and grain size,
F. P. Knudsen, J. Am. Ceram. Soc. 42, No. 8,
376 (1959). |

Theory of dielectric relaxation in molecular crystals, |
J. D. Hoffman, Archives des Sciences, Soc. Phys.
Hist. Nat. Geneve 12, 36 (1959).

Denture reliners—direct, hard, self-curing resin, G.
M. Brauer, E. E. White, Jr., C. 1.. Burns, and
J. B. Woelfel, J. Am. Dental Assoc. 59, 270 (1959).

Photoproton cross sections of carbon, S. Penner and
J. E. Leiss, Phys. Rev. 114, No. 4, 1101 (1959).

Cryogenic engineering of hydrogen bubble chambers,
B. W. Birmingham, D. B. Chelton, D. B. Mann,
and H. P. Hernandez, ASTM Bull. No. 240, 34
(TP164) 1959.

A porcelain reference electrode conductive to sodium
1ons for use in molten salt systems, R. J. Labrie
and V. A. Lamb, J. Electrochem. Soc. 106, No. 10,
895 (1959).

Memorandum on a procedure for obtaining spectral
radiant intensities of tungsten-filament lamps,
400-700 my, L. E. Barbrow, J. Opt. Soc. Am.
Letter to Editor 49, No. 11, 1122 (1959).

Paramagnetic resonance spectra of active species.
Blue material from hydrazoic acid, W. B. Gager
and F. O. Rice, J. Chem. Phys. 31, No. 2, 564
(1959).

Ceramic wafer tubes for modular units, C. P.
Marsden, Section on Components and Materials,
Electronics 32, No. 39, 94 (1959).

Magnified and squared VSWR responses for micro-
wave reflection coefficient measurements, R. W.
Beatty, IRE Trans. on Microw. Theory and Tech.
MTT-7, No. 3, 346 (1959).

Argon deposition on a 4.2° K surface, S. N. Foner,
K. A. Mauer, and L. H. Bolz, J. Chem. Phys. 31,
No. 2, 546 (1959).

Low-temperature tensile properties of copper and
four bronzes, R. M. McClintock, D. A. Van Gundy,
and R. H. Kropschot, ASTM Bull, No. 240, 34
(TP177) 1959.

A nomenclature for conformations of pyranoid sugars
and derivatives, H. S. Isbell and R. S. Tipson,
Science 130, No. 3378, 793 (1959).

On the convergence of the Rayleigh quotient itera-
tion for the computation of the characteristic roots
and vectors. III (General Rayleigh quotient and
characteristic roots with linear elementary divi-
sors) A. M. Ostrowski, Arch. Rat. Mech. Anal. 3,
325 (1959).

On the convergence of the Rayleigh quotient itera-
tion for the computation of the characteristic roots
and vectors. IV (Generalized Rayleigh quotient
for nonlinear elementary divisors) A. M. Ostrowski,
IV Arch. Rat. Mech. Anal. 3, 341 (1959).
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