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Selected Bibliography of Statistical Literature 1930 to 1957: 
VI. Theory of Estimation and Testing of Hypotheses, 
Sampling Distributions, and Theory of Sample Surveys 

This is t he six th in a series of bibliographies t hat deal wit h various specific subjects in 
t he field of st atistics. Given here a re approximately sixteen hundred referen ces a nd t it les 
to important publications dealing w it h t h e t heory of statistical estimation and testing of 
hypotheses (parametri c case), sampling distributions, and t he t heory of sample surveys. 

Lola S. Deming 

(May 22, 1962) 

Th e purpose of any bibliography is to provide a 
search of the li terature for students in a par ticular 
field of investiga tion. This series provides su ch a 
service in several or th e specific subj ec ts within the 
ver y large fi eld of proba bili ty and m a thematical 
sta tis tics . Set"trch of th e li te ra ture in this case has 
been of a parasitic n a ture, however , in that two 
prominent reviewin g journals have b een used for our 
source ma terial. Abstracts or origin al papers ap­
pearin g in a myriad of tcc1micl"t1 joul'llf11s tlu'O"ughout 
th e world and in m any languf1ges, have b een trans­
ferred from the r eviewin g journals to cf1rd s which 
form a collection of stf1tistical m aterial m aintain ed 
on a current basis in th e N BS Statis tical En gin eering 
L abora tory. Zentralblatt jur }'1athematik was used 
for this purpose from 1930 1,0 1939 ; Mathematical 
Reviews has been used from 1940 onward . The 
a bstrac ts h av e b een coded in Lo categories or subj ect 
ma tter followin g generally, bu t with some minor 
d eviations, the classifica tion sch eme or Mathematical 
Reviews. One abstract may b e classified under 
sever al subj ects; h ence may appear in more than one 
place in this series of bibliographies. The refer en ces 
given in th ese publish ed bibliographies were tran­
scribed from the abs tracts by m eans of punch ed 
cards th ereby n ecessi ta ting severe and uncon ven tional 
abbreviations in m any cases. The ti tles were added 
as each bibliography was compiled . 

The present bibliography is a composite of sev eral 
ar eas in s ta tistics because of the unusual amount of 
straddling h er e. In addition to th e papers listed by 
th e r eviewing journals directly under these subjects , 
we h av e also combed through those classified by 
Mathematical Reviews under th e more general 
h eadings General Statistics and Statistical Tests and 
Related Topics. Papers dealin g solely with ranking 
and paired-comparison t echniques, order s ta tistics, 
and other distribution-free methods h av e b een 
excluded for the most part , in view of the thorough 
and extensive coverage of these areas b y Savage's 1 

lates t bibliography of nonparam etric statistics. 

The abstm ctin g services o( bo th Zentralblatt jur 
Mathematik and l11athematical Reviews h ave favored 
papers and books on th eor.v and m ethodology ra th er 
than applications. Therefore, we do no t claim 
completeness, especially in the m ore practical 
aspects of s ta tistics. This b ecomes particularly 
evident in th e field of sample urveys. Furth ermore, 
there docs no t seem always to b e a clear distinction 
between wr itings dealin g with samplin g in the sense 
of th e th eory and m ethodology of sample SUl"veys 
and those dealing wi th samplino- distributions of 
particular fun ction of sample vJues in su ccessive 
r andom sam ples of fixed size [rom a specified prob­
a bility distribu tion . 

B ecause of th e overlapping nature of th e m aLerial 
included in this bibliography, we have mad e no effor t 
at subclassifyin g the r eferences. 
. The organiza tion of informa tion within each en try 
IS: 

Author: The au thor 's surna me, followed by ini tials 
only. In t he case of m ul tiple au thorships, th e 
journal refer ence appears with each author 's nam e, 
but the title of th e paper appears with th e first 
author only . The symbol . precedin g the surnam e 
denotes multiple authorship . 

Title: Exactly as in t he r eviewing journal. Titles 
of separately bound publica tions (books, r epor ts, 
theses, etc. ) ar e in italics , followed by the publish er . 

Rej erence to literature : The name of the journal 
in i talics, the number of the volume in bold face, the 
initial page number, and the date of publica tion in 
paren th eses comprise the referen ce to the original 
article. 

Rej erence to the abstract: The final symbols M (for 
l11athematical Reviews) and Z (for Zentralblatt jur 
Mathematik ) are followed by the volume number 
and page number of the reviewing journal in which 
the abstract appear s. 

I I. Richard Savage, Bibliographl/ oj Nonparametric Statistics published by the 
H arvard U ni versity Press, Cambridge, M ass., 1962. 'rhis is a much extended 
version of his earlier B ihlioaraphy oj Nonparametric Statistics and Related T opics, 
J. Amer. Statist. Assoc. Vol. 48, pp. 844-906, December 1953. 
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Sci. Paris 24:4:, 845 (1957). :M 18, 773 

+Agarwala, S. P. (See C. Chandra Sekar), Sankhya 
15, 381 (1955). 

Aggarwal, O. P. , Some minimax invariant procedures 
for estimating a cumulative distribution function, 
Ann. Math . Statist. 26, 450 (1955). M 17, 54 

Aitken, A. C., Note on the derivation and distribu­
tion of Pearson's x2, Proc. Edinburgh Math. Soc. 6, 
57 (1939). Z 23, 148 

Aitken, A. C., On a problem in correlated errors, 
Proc. Roy. Soc. Edinburgh A 62, 273 (1948). 

M 10, 312 
Aitken, A. C., On the estimation of many statistical 

parameters, Proc. Roy. Soc. Edinburgh A 62, 369 
(1948). M 10, 201 

+Albert, G. E., On the estimation of central intervals 
which contain assigned proportions of a normal 
univariate population, Ann . . 1\1Jath. Statist. 22, 596 
(1951). M 13,479 

Albert, G. E., On the computation of the sampling 
characteristics of a general class of sequential de­
cision problems, Ann. Math. Statist. 25, 340 (1954). 

M 15, 973 
Allard, G ., D etermination de la valeur la plus proba­

ble des grandeurs statistiques. 1. Generalites, 
J. Phys. Radium 8, 212 (1947) . M 9, 295 

Allen, S. G., A class of minimax tests for one-sided 
composite hypotheses, Ann. Math. Statist. 24:, 295 
(1953). M 14:, 889 

Anderson, 0 ., Die Begrundung des Gesetzes der 
grossen Zahlen und die Umkehrung des Theorems 
von Bernoulli, Dialectica 3, 65 (1949). M 11, 191 

Anderson, P. H ., Distributions in stratified sampling, 
Ann. 1I1ath. Statist. 13, 42 (1942). M 4:, 24 

Anderson, R. L ., Distribution of the serial correlation 
coefficient, Ann. 1I1ath. Statist. 13, 1 (1942). 

Anderson, T . 'V. , On card m atching, 
Statist. 14:,426 (1943). 

+Anderson, T . W. , (See D. S. Villars), 
Statist. 14:, 141 (1943). 

M 4:, 22 
Ann. Math. 

M 5, 208 
Ann. 1I1ath. 

Anderson, T . 'V., The non-central Wishart distri­
bution and certain problems of multivariate statis­
t ics, Ann.1I1ath. Statist. 17, 409 (1946) . M 8, 394 

Anderson, T . W. , A note on a maximum-likelihood 
estimate, Econometrica 15, 241 (1947). M 8, 593 

Anderson, T . W. , On the theory of testing serial 
correlation, Skand. Aktuarietidskr. 31, 88 (1948). 

M 10, 312 
+Anderson, T . W ., The asymptotic properties of 

estimates of the parameters of a single equation in 
a complete system of stochastic equations, Ann. 
Math. Statist. 21, 570 (1950). M 12, 510 

Anderson, T . W., E stimating linear restrictions on 
regression coefficients for multivariate normal dis­
tributions, Ann. Math. Statist. 22, 327 (1951). 

M 13, 144 
Anderson, T . W. , Classification by multivariate 

analysis, Psychometrika 16, 31 (195 1). M 12, 842 
+Anderson, T . W., Asymptotic theory of certain 

"goodness of fit" criteria based on stochastic proc­
esses, Ann. Math. Statist. 23, 193 (1952). M 14:, 298 

+Anderson, T. W., A test of goodness of fit, J . Amer. 
Statist. Assoc. 49, 765 (1954) . M 16, 1039 

Anderson, T. W ., On estimation of parameters in 
latent structure analysis, Psychometrika 19, 1 
(1954) . M 17, 756 

Angoff, W. H ., A note on the estimation of non­
spurious correlations, Psychometl'ika 21, 295 
(1956). M 18, 343 

+ Annis , M. , On statistical estimation in physics, 
Rev. Modern Physics 25, 818 (1953). M 15,454 

Anscombe, F . J ., Sampling theory of the negative 
binomial and logarithmic series distributions, Bio­
metrika 37, 358 (1950). M 12, 510 

Anscombe, F. J., Large-sample theory of sequential 
estimation , Proc. Cambridge Philos. Soc. 48, 600 
(1952) . M 14, 487 

Anscombe, F . J. , On estimating binomial response 
relations, Biometrika 43, 461 (1956). M 18,426 

Aoyama, H. , On practical systematic sampling, Ann. 
Inst. Statist. Math. Tokyo 3, 57 (1952). M 14,487 

Aoyama, H ., On the chi-square test for weighted 
samples, Ann. I nst. Statist. Math. Tokyo 5, 25 ~ 
(1953) . M 15, 240 I 

Aoyama, H ., A study of the stratified random sam­
pling, Ann. Inst. Statist. Math. Tokyo 6, 1 (1954). 

M 16, 384 
Arbey, L. , Les erreurs experimental es en chaines 

gaussiennes de trois, Bull. Astr. 17, 339 (1954). 
M 16, 54 

+ Arley, N., On the mean successive difference esti­
mate of dispersion, Mat. Tidsskr. B 1950, 86 (1950). 

M 12, 42 
Armitage, P ., A comparison of stratified with unre­

stricted random sampling from a finite population , 
Biometrika 34:, 273 (1 947). M 9, 364 

Armitage, P. , Sequential analysis with more than 
two alternative hypotheses, and its r elation to dis­
criminant fun ction analysis, J . Roy. Statist. Soc . 
Ser. B 12, 137 (1950). M 12, 429 

Arnaiz, G., Sampling inspection, TrabaJos Estadis-
tica 7,221 (1956). M 18, 683 

Aroian, L . A., A study of R. A. Fisher's z-distribution 
fmd the related F -distribution, Ann. Math. Statist. 
12,429 (1941). M 3, 175 

Aroian, L . A., A new approximation to the levels of 
significance of the chi-square distribution, Ann. 
Math. Statist. 14:,93 (1943). YI: 4, 221 

Aroian, L . A., Some methods for the evaluation of a 
sum, J . Amer. Statist. Assoc. 39, 511 (1944). 

M 6, 162 
Aroian, L. A., Kote on the cumulants of Fisher's 

z-distribution, Biometrika 34, 359 (1947). 
M 9, 601 

+ Aroian, L. A., The effectiveness of quality control 
char ts, J . Amer. Statist. A ssoc. 45, 520 (1950). 

M 15, 142 
Aspin, A. A., An examination and further develop­

ment of a formula arising in the problem of com­
paring two mean values, Biometrika 35, 88 (1948). 

M 9, 600 
Aspin, A. A. , Tables for use in comparisons whose 

accuracy involves two variances, separately esti­
mated, Biometrika 36, 290 (1949). M 11, 527 
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Ayant, Y ., 1./cx1 en ion it un e variable quantique des 
notion de ronction de con' elation et de densite 
spectrale, O. R. Acad. Sci. Paris 238, 990 (1954). 

M 15, 545 
+Ayer, M. , An empirical distribution Iunction for 

sampling with incomplete information, Ann. Math. 
Statist. 26, 641 (1955). M 17, 504 

+Azorin Poh, F. , Oonjerencias de prepamcion mate­
matica y estadistica. (Introductory Lectures in 
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M 16, 154 
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from combinations of nonnni populations, Ann. 
]£ath. Statist. 2, 333 (1931). Z 4, 265 

Baker, G. A. , Distribution or the means divided by 
the standard deviation s or samples from non­
homogencous populations, Ann . . il-1ath. Statist. 3, 
1 (1932). Z 4, 265 

Baker, G. A., Transl'ormation. or non-normal fre­
quen cy distribution s into normal distributions, 
Ann. ~Math. Statist. 5, 113 (1934). Z 9, 266 

Baker, G. A., Note on the di tribu tions or the 
standard deviat ions and second moments of sam­
ples from a Gram-Charlier population , Ann. }.([ath. 
Statist. 6, 127 (1935). Z 12, 363 
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standard deviation of the first sample. Ann. 
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Baker, G. A. , Correlation surfaces of t·wo or more 
indices when the components or the indices are 
normally distributed, Ann. Math. Statist. 8, 179 
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Baker, G. A., The probability that the standard 
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lations, Ann. Math. Statist. 12, 233 (1941) . M 3, 7 
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use of preliminary tests of significance, Ann. Math. 
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B arankin , E. W. , Concerning some inequfl,lities in 
t he th eory of statistical estimation, Skand. Aktua­
rietidslcr. 34, 35 (1951). M 13, 142 
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Z 8, 24 
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standard deviation obtained by the method of suc­
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D erivation of the r elaxation spectrum represe ntation of the 
mechanical response function, R. S. :\1a rvin, J . R esearch 
_VB S 66 A ( Phys. and Chem.) No . -4 (J uly-Aug. 1962). 
R elaxation specLra h ave been used in bot h the prese ntation 
a nd in terp relat ion o f measurements of t he m ech a ni cal prop­
er t ies o f ru b be rli ke polym er s. 

Analys is of coaxia l two-termin al conical capacitor , M . C. 
Se lby, NBS M ono. 46, April 6, 1962, 20 cents. 
Adjustable capac itors having electrodes in the fo r m of coaxial 
cones or frustums h ave been used on r are occas ions in t he 
past; bu t t heir pote n t ia l supe riori ty to ot her types of capac­
itors for some im portant applications have been overlooked. 
T he advanLage of Lhis geometry over cylindri cal or d isk form s 
is Lhat t he p ractical capaciLance range is sever a l Limes la rge r. 
An examplP cites Lhe capacitance r a nges of a d isk , cylindr ical, 
a nd con ical t ~' pe to be 10, 40, a nd 168 to on e, respective ly. 
An approx imaLe eq uation was dcri ved for th is con ical capac­
ito r and close agreement is shown between compuLed a nd 
measurecl values o f capaci tance versus electrode d isp lace­
ment. i\ [ll ](iple cone and d iffe rent shape electrodes arc 
suggested to obtain la rge valu es of capaci tance wit h an ap­
preciable savi ng of space and further in creased rallge of 
eapaciLance. The electric field is p lotted and its co nstr uct ion 
stcps for ax ial symmet ry are g iven. 

Evaluatio n of con vo lution integra ls occ urring in the theory 
of m ixed path propagation , J . H.. J ohler and C. M . Lilley, 
~YBS Tech . Note 132 (PB161633) (1961) $1.00. 
The theory of propagatio n of eleetromagnetic waves a roun d 
a sphere h·eats Lhe smooth h omogeneom; case, i. e., the casp 
in which the surface impedance of the spher e is u nin Le rrupLed 
by a n abrupt change in conduct ivity such as a la nel /sea 
bo undary. It is k nown, however, t hat such a theory can be 
ex lended to t reat inhomogeneo us, irregul a r terrai n by fo r­
m ulating cerLai n co n volu Lio n integrals which utili ze Lhe smoot h 
ho mogeMous formu las. T he evaluaLion of Lhese in tegrals 
can be accomplished wiLh d ispatc h on a large-scale elecLr onic 
co mputer wilh t he aid of nu me rical analysis tec hn iques. 
T he partic ular case of a la nd/sea boundary in a smooth , 
spher ical surface is illustrated for a variety of cases bv 
e\·alu a(,ing the convolution inkgrals on a la rge-scale computer. 

Di splace me nt a nd s train-e ner gy distribution in a longi­
t udinally vi bratin g cylindrical rod with a viscoelas tic coa ting, 
P . H er tele ndy, J . A ppl. M echanics, N o. 61-WA-30 (1962). 
A numerical solut ion by R . M . D av ies o f t he P ochha mlTlCr 
frequ ency equation is used t o determin e t he d isplaceme nt 
a nd strain-energy distribut ion across t he cross sectio n of a n 
in fin i te elastic circu lar cyl indrical rod for a num ber of wave 
lengths of t h e fi rst , second and th ird modes of sy mm etrical 
lon gi t udinal wav e prop agation . With th ese r esul ts t h e effect 
o f a t hin uniform laycr of viscoelastic materia l is investigated . 
Th e four viscoelastic paramet ers of th e coat ing are r edu ced 
to on e in t h e defini t ion and compu tation of u pper an d lower 
bounds of t he loss fa ctor, a nd t he applicatio n of resul ts to 
exper im ental work is discussed . 

A s tring langu age for symbol manipulation based on ALG OL 
60, J . H . \\"egs tein and YV. YV. Youden , Gommun. A GI11 5 , 
No. 1, 54- 61 ( J an. 19613). 
An it,r tifi cia l co mpu te r p rogram min g language is p roposed for 
d escr ibing the ma nipulation of strin gs of cha racters and 
symbols. T he co nce pt of stri ngs, int rodu ced in t he ALG OL 
60 R epor t, is exte nded by a dding : (J) the declaration of 
strings, substri ngs, it,nd string arr ays with expli cit lengths; 

(2) t he a bili ty to cO ll ca te na te a nd ~ hif t str ings; ,' !ld (:3) lhe 
ra nking of symbols for co mpa ring strin gs in Boo lean r(']aLions. 
A p rimer or informal descri p t ion of t he la nguage i ~ follo \\·ed 
by exa m pIes, a descrip tio n of experime nts wi t h Lhe l:1nguage 
on a n IB M 704 compute r , a nd a formal descr ip Lion which, 
takc n \I·i th t he ALGOl , 60 Report, defi nes t he proposed st rin g 
la nguage. 

Statis tical probl e ms arising in the es tablis hm e nt of physical 
s tandard s , ·W. J . Youden , Proc. fi'ow·th B erkeley Symp. on 
;l1 ath. Statistics and P robability II I , 321- 335 (1961). 
The establ ishme nt a nel m a intenance of p hys ical stand ard~ is 
indispensable fo r scien tifi c research, co mmerce, and in d ustry. 
The first standa rds \\·ere suffic ie ntly a head of t he existing 
needs so t hat quesLions of precision a nd accuracy were harrll ~' 
raised. I n rece nt years t he requ ire ments of research and 
indu;;try have beco me extre nll'ly C'xaclin g. QuesLions of 
precis ion and accuracy are now raised on every hand. 
Among the statisLieal problems connecled with the devrlop­
ment of improved physical standards are t he ('stimation of 
mpasure ment p recision ; the des ign of experimen Ls to p rovide 
in formaLion on t he accuracy; and t he reeonci lia l ion of results 
obtai ned in t he nat ionallabora,tor ies of t he countri es under­
tak in ~ t h is work. Thi s pape r re \' iell"s a nd ill usLrates by 
adua l C'xamples, some of the \I·a~'s in which slaLisLical 
methodology can make contributions in t his field. 

A la ttice with a n unu s ual freque ncy s pectrum , R. .J. Rubin 
an d R. Zwanzig, J . M alh. P hys. 2, Xo. 6, 861- 864 (Xov .-Dec. 
1961). 
T he laWee is [L specia l rooled C~.ylcy t ree, g<' llC'mied b.\' X 
wccessive m-fold branchi ngs. \\'i th each poi nt of the tree 
a re associated it, mass ll f and a pos ition coord inate Xi. All 
en d points a rc held fixed at Xi = O. T he polential energ.\" is 
F = H "T,i,; K i;(X i - Xi)2, \\·h ere l{i;= l{ if i a nd j are connecterl 
ne ighbo rs and neilher is an end point, J{ ii = OI.f( if i and j are 
con necLed neighbors and cit her is a branc h t ip poi nl, and 
ICi = O if i a nd j are n ot connected neighbo rs. The a!loll·ed 
freque ncies of vibratio n a re obta in ed fo r two di fferent cases: 
In t il(' first case all s p rings a re idenlical (01. = 1), and in the 
second case t he s pri ngs con necli n ~ inter ior poinL:; to the 
branch t ips a rC' cut (01. = 0 ). Tn the case in which all force 
consLan ts a re t he same, t h e a lloll·ed freque ncies of vibraLion, 
in t he limit of infini te, N, a rc give n by W(1·) = (](/;1f){[m+1 
- 2mt cos 1"7r] ~, where r is any ra l io na l nu mber betwee n zero 
a nd one. The fract ion of a ll norma l modes having p rec isely 
t he value we?") is p[w(r) )=(m" - l)2 / (m a- 1), where r is ex­
p ressed as t he rat io r= p/q of relaLively prim e i ntegers p and 
q. Thl' frpqu ency sp ectru m is dense \1·iLhin the interval 
(m/;- l , m}+ l ); and p[w) is d isconti nuous at every w for 
which i t docs n ot vanish. 

A ne w approach to the mechanical s yntacti c anal ysis of Rus­
sian , 1. 1. R hodes, M ech. Trans I. 6,33-50 (Nov. 1961). 
This p aper categori cally rejects t he possibi li ty of consid eri ng 
a word-t o-word conversion as a t ra nsla Lion. A true transla­
t ion is unattaina ble, even by t he hum a n agent, let a lone by 
mechan ical m ean s. H owever, a crude practical translation 
is p roba bl y achievable. The prese nt paper deals wi t h a 
scheme for t he sy n tactic integration of Russia n se nte nces. 

Congruences for the partition fu nction to composite moduli, 
M . Newm an, Illinois J . llf ath. 6, No.1 , 59- 63 (Mar. 1962) . 
The prin cipal result proved is t hat t he unres t ricted pa rti t ion 
fu nction p en) fill s all resid ue classes modulo 65 infi ni tely 
often. Simila r results are proved. 
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The shape of the geomagnetic field boundary under uniform 
external pressure, R. J. Slutz, J . Geophys. R eseal'ch 67, No.2, 
505- 513 (Feb. 1962). 
A solution is given for the shape of t he cavity which separates 
the earth's magnetic fi eld from t he interplanetary plasma, 
for a model which assumes the plasma press ure to be constant 
over the surface of the cavity (thus giving axial sy mmetry). 
It is seen that a long tile polar axes t here are cusps extending 
inward which r educe the cavity s ize along these axes to % of 
the size in t he equatorial plane. Applying t hese r es ults as an 
approximation in the earth-sun d irection for the non-axially­
symmetric case of solar wind gives an estimate of about 9 
earth r ad ii for t he distance of the boundary from the earth's 
center in the direct ion of the sun . 

Inequalities for the permanent function, M. Marcus and M. 
Xewman, Ann. M~ath. 75, No.1, 47- 62 (Jan. 1962). 
By exhibi t in g the permanent function as an inner product on 
a suitably defined space of tensors on a unitary space, many 
ineq ua li ties a nd bounds for t he permanent are obtained. 
Thus it is shown t hat if the n X n matrix A is symmetric 
posit ive semi-definite and doubly stochastic, then 

n' Per A>~ -n 7L 

,,'it h cquality if a nd only if i ] is t he matrix with e ntri es all 

.!.. A nother result shown is t l1at if U is a unita ry ma trix, then 
n 

[per U [ ~ 1 

with cquality if and only if U is a generalized permutation 
matr ix. 

Other NBS Publications 

Journal of Research 66A (Phys. and Chern.) No.3, (May­
June 1962) 70 ce nts. 
Glass fil ters for checking perform ance of spectrophotometer­

integra tor systems of co lor measurement. H. J. I{eegan, 
J. C. Schleter , a nd D. B. Judd. 

Calibration of small grat,ing spectrometers from 166 to 600 
cm- I . L. R . Blaine, E. K. Plyler, and W. S. Benedict. 

Franck-Condon factors to high v ibration al quantum numbers 
II: SiO, MgO, SrO , AIO, YO, NO. R. VV. KichoJJs . 

Oxidation of a ldoses with bromine. H . S. Isbell. 
An analys is of the solid phase behavior of the normal paraf­

fin s. M. G. Broadlllll'st. 
:vret hylen e groups in determination of disulfide a nd met hylene 

sulfide crosslinks in polycaprolactam fibers . S. D. Bruck. 
Purification by a utomatic gas chromatography . M. Tenen­

baum and F. L. Howard. 
High resolu tio n investigation of some infrared bands of carbon 

disulfide . D . Agar, E . K. Plyler, and E. D. Tidwell. 
Journal of Research 66A (Phys. and Chern .) No.4 (July- Aug. 

1962) . 70 cents. 
Dielectric propert ies of se micrystalline polychlorotrifiuoro­

et hylene. A. H. Scott, D . J . Scheiber, A. J . Curtis, J . 1. 
Lauritzen, Jr. , and J. D. Hoffman. 

Thermal degradation of fractionated high and low molecular 
weight polystyrenes. S. L . Madorsky, D . McIntyre, J. H . 
0 ' Mara, and S. Straus. 

Synthesis of 2-propoxy-5-methylbenzoic acid. G. M. Brauer 
and L . Simon. 

Gamma-ray distribution from oriented cerium-l4I. J . F . 
Schooley, D . D. Hoppes, and A. T. Hirshfeld. 

Light so urce for producing self-reversed spectral lines. 
J. Sugar. 

A diamond cell for X-ray diffraction studies at high pressures. 
G. J. Piermarini and C. E . Weir. 

Thermal co nductivity of gases. 1. The coaxial cylinder cell. 
L . A. Guildner. 

Thermal conductivity of gases. II. Thermal conduc tivity 
of carbon dioxide near the critica l point. L. A. GuiJdner. 

D erivation of the relaxation spectrum representation of the 
m echanical response fun ctio n. R . S. Marvin. (See above 
abstract.) 

Intermediate phases in superconducting niobium-tin alloys. 
L . L . vVyman, J . R . Cuthill, G. A. Moore, J . J. Park, and 
H . Yakowitz. 

Journal of Research 66C (Eng. and Inslr.) No.3 (JUly- Sept. 
1962) . 75 cents . 

Measurement of longitudinal spherical a bel'l'ation in t he 
extra-axial r egion of lenses. F. E. Was her and ,,'. R. 
Darling. 

Spark-gap fiasho\'er measurements for steeply rising \'o ltage 
impulses. J. H. Park and H. N. Cones. 

Evaporated-film electric hygrometer elements. F. E. JonE's . 
Methods of measUI'ing the resistivities of anisotropic conduct­

ing media in situ. S. Rush. 
Corrosion of steel pi lin gs in oils. M. Rom a noff. 
Corrosion rates of ferrous a lloys (Fe-Cr a nd Fe- Cr-Si) 

measured by polarization techlJiqu e. VV. J. Sc hwerdt­
feger. 

A furnace for thermocouple calibrations to 2,200 cC. D . B. 
Thomas. 

Total hemispherical emittance of coated and uncoated Inconel 
and types 321 a nd 430 stainless steel. J. C. Richmond and 
William 1\. Hal'l'ison. 

" Mail Separator" control computer preliminary logical des ign 
S. H enig and E. C. Palasky . 

Method of measuring emissivities of metals in t he infrared. 
A. G. Maid and E. K. Plyler. 

Journal of Research 66D (Radio Prop.) No.4 (July- Aug. 
1962) 70 cents. 

Propagation proble ms wi th space radio communications. K . 
Rawer . 

On the absolu te inte nsitv of incoherent scatter echoes fro m 
the ionosphere. K. L. "Bowles, G. R. Ochs, and J. L. Green . 

On the forward scattering of radio waves in the lower iono­
sphere. T. Hagfors. 

The r epresentation of diurnal aud geographic variations of 
ionospheric data by numerical methods. vV'. 13. Jon es and 
R. M. Gallet. 

The interaction between an obliquely in cident plane electro­
magnetic wave and an electron beam in t he presence of a 
s tatic magnetic field of a rbi trary strength. K. H. H. 
Wilhe lmsson. 

An analysis of VLF mode propagation for a variable iono­
spheric height. J . R. Wait. 

A method for t he determination of lower ionosphere prop­
ert ies by means of fi eld measllrements on s fe ri c~. F . B . 
Harris, Jr. , a nd R. L. Tannel'. 

D efocu sing of r adio rays by the troposphere. R . E. 
Wilkerso n. 

Magnetotelluric fielcls in t he frequ ency range 0.03 to 7 cycles 
per kilosecond: Part 1. Power spectra. C. \Y. Horton and 
A. A. J . Hoffman. 

MagnetotelluriC fi e lds in the frequency range 0.03 to 7 cycles 
p er kilosecond: Part II . Geophysical in terpretation . C. 
VV. Horton and A. A. J. Hoffman . 

The impedance of a cil'cular loop in an infi ni te cond ucting 
medium. M . B . Kraichman. 

Standard X-ray diffraction powder patterns, H . E . Swanson. 
M. C. Morris, n. p. Stinchfield, and E. H . Evans, NBS 
Mono. 25~Section 1 (Mar. 9, 1962) 40 cents. 

Tables of spectra l-line intensities. Part 1. Arranged by ele­
ments, W. F. Meggers, C. H. Corl iss, and B. F. Scribner, 
NBS Mono . 32, Pt. I (Dec. 29, 1961) $4.00. 

Radiation patterns in the lower ionosphere and FreRnel zones 
for elevated antennas over a spherical earth, R. G. :V[errill 
and W. V. Mansfield, N BS Mono. 38 (Apr. 2, 1962) 70 
cents. 

Calibration procedures for d irect-current r esistance apparatus, 
p. p . B. Brooks, NBS Mono . 39 (Mar. 1962) 40 cents. 

Thermocouple materials, F. R . Caldwell, NBS Mono. 40 
(M ar. 1962) 30 cents. 

Theory and m ethods of optical pyrometry, H. J . Kostkowski 
and R. D . Lee, NBS Mono. 41 (Mar. 1, 1962) 25 cents. 

Effect of exposure site on weather resistance of porcelain 
enamels exposed for three years, D . G. Moore ancl A. 
Potter, NBS Mono . 44 (Apr. 10, 1962) 15 cents. 

Fire tests of precast cellular concrete floors and roofs, J . V. 
Ryan and E. W. Bender, 2\TBS :vrono . 45 (Apr. 12, 1962) ~ 
15 cents. 
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"\n ultraviolet Illultiplct table, C. E. Moore, XBS Circ. '188, 
Sections 3, 4, and 5 (Apr. 6, 1962) Sectioll 3, 60 ce nts; 
Section 4, ,15 cents; Sect- ion 5, 30 cents. 

Standard materials iss ued by t he National Bureau of Stand­
a rds. A desc riptivc list with pr ices, NBS Misc. PubJ. 2'11 
(Mar. 12, 1962) Supersedes C 552, 3d edition, 30 cents. 

A transistor-magnetic core digi tal circuit, E. 'vV. Hogue, 
:\TBS T ech. Note l13 (PB161614) (1961 ) $3.00. 

A tab ulation of t he thermodynamic properties of norlll.al 
hydrogen from low temperatures to 300 OK and from J to 
100 atmosp heres, J. W. Dean, NBS T ech. Note 120 
(PB161621) (1961) $1.75. 

A survey of the literature on heat transfer from sol id surfaces 
to cryogenic fluids, R. J. Richards, 'vV. G. Ste ward, and 
R. B. Jacobs, IBS T ech. Note 122 (PB161623) (1961) 
$1.25. 

Functional and design problems of t he NBS RF voltage 
bridge, L. F. Behrent, ~BS Tech. Note 123 (PB161624) 
(1961) $1.00. 

Provisional thermodynamic functions for para-hydroge n, 
H. M . Roder and R. D. Goodwin, NBS T ech. Note 130 
(PBl61631) (1961) $3.00. 

Photoionization of atoms and molec ules, F. L. Mohler, ~BS 
T ech. Note 131 (PBl61632) (1962) $1.25. 

Historical sur vey of fading at m ediulll. h igh radio frequencies, 
R. K Salaman, N BS T ech. Note 133 (PBI61G34) (1962) 
75 cents. 

Airborne telev is ion cO\'crage in the prese nce of co-channel in­
te rference, M. T . Decker, :\TBS T ech. Note 134 ( PBI6 1635) 
(1962) $2.00 . 

I onosonde observations of artificially produced electron 
clouds: firefjy 1960, J . v\'. 'Wright, N BS T ech. Xote 135 
(PBI61636) (1962) $2.50. 

Some problems of fatigu e of bolts and bo lted joints in a ircraf t 
applicat ions, L. Mordfin, :\TBS T ech. Xote 136 (PB161637) 
(1962) $1.25 . 

Double probe measurements of ionization in active nitroge n, 
H . P . Bro ida and 1. Tanaka, J. Chem. Ph ys. 36, 1\0. 1, 
236- 238 (Jan. 1902). 

Fittillg refractive index data by least squares, L E. Sutton 
an d O. N. Stravroudis, J. Oplo Soc. Am. 51, No.8, 90 1- 905 
(Aug. 1961). 

Compton scat tering by 1('-shell electrons, J . ' V. l\Io tz and G. 
:VIissoni, Ph ys. Rev. 124, No.5, 1458- 1468 (D ec. 1961). 

Intramolecular rearrangements. III . Formation of 1-
methylcyclobutanol in the photolys is of 2-pen tanone, 
P. Ausloos an d R . E. R ebbert, J . Am. Chem. Soc . 83, 
4897- 4899 (J 961) . 

R e-examination of th e polymorphism of di calcium silicate, 
D . K . Smith, A. J . Maju lndar, and F . Ordway, J. Am. 
Cemm. Soc. 44, No.8, 405- 411 (Aug . 1961) . 

Fluorine flame calorimetry, G. T . Armstrong, Books, E xperi­
mental Thermochemistry II, ch. 7, 129- 145 (Intcrscience 
Pubt, London, England, 1962). 

A study of F2-layer effects as observed with It Doppler 
technique, K . D avies, J. M. vVatts, and D . H . Zacharisen, 
J. Geophys. R esearch 67, 601- 609 (Feb. 19(2). 

Ionospheric effects associated with t h e solar flare of September 
28, 1961 , K. Davies, Nature Letter 193, 763- 764 (F eb . 
24, 1962) . 

Sferic observations of t he severe weather on May 19, 1960, 
C. A. Samson and R. F. Linfield, J . Geophys. Research 67, 
627- 635 (Feb. 1962). 

On t he mean temporal variations of electron density at a 
fixed h eight in the F region, A. J. Hirsh and R. W. Knecht, 
J. Geophys. Research 67 , No. 2, 595- 600 (Feb . 1962) . 

Superconducting magnets, R . H . Kropschot and V. Arp, 
Cryogenics 2, No . 1, 1- 15 (Sept. 1961) . 

Polymorphism in monobromoacetic acid and the diagram of 
state of dichloroacetic acid at elevated pressures, A. R . 
Glasgow and J. Timmermans, Bull. Soc . Chim. Belges 70, 
623- 641 (1961). 

R ay-tracing formulas for uniaxial crystals, O. N. Stavroudis, 
J . Opt. Soc. Am. 52, No.2, 187- 191 (Feb. 1962). 

Doppler studies of the ionosphere with vertical incidence, K . 
D avies, Proc. IRE 50, No. 1, 94 (Jan. 1962). 
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An introduction to fl ame photometry and a revie\\" of recent 
s tud ies, M. Margoshes, Book, I'hy 'ical T echniques in 
Biological Research, W. L. Nastok, Ed ., IV, 215- 260 
(Acad emic Press, New York, N.Y., 1962) . 

The ionizat ion constant of p-nitrophenol from 0 lo 60 0 , 

G. F. All en, R . A. Rob inson, and V. E . Bo\\"er, J . Ph ys. 
Chem. 66, No.1, 171- 172 (1962). 

Parametric behavior of an ideal two-frequency \"amctor, 
G. F. Montgomery, Froc. IRE 50, No. 1, 78- 80 (1962). 

Oscillator models in unimolecular reac t ions, 1\1. L . Vestal and 
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