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INTRODUCTION 

As has been the custom for many years, the California Institute of 
Technology presents herewith the annual list of publications of the 

members of its staff. This list has naturally grown longer as the re
search work at the Institute has expanded over the last 25 years. It is 
now evident that this record of publications constitutes more than 
simply a list of titles, but is a condensed report of progress on a vast 
amount of research now under way at the Institute. 

To bring out this "report of progress" feature more clearly, the list
ings have been rearranged in this edition and an introductory summary 
by the chairman of each division has been prepared. These summaries, 
it is hoped, will be a general guide to those interested in an over-all 
picture of the research activities now in progress at the California 
Institute. 

Though it would be misleading to judge the research activity of any 
division by the number of published papers, it is nevertheless impressive 
to note the large volume of work represented by the publications of the 
Divisions of Biology and of Chemistry and Chemical Engineering. It 
is particularly important to note how much of the work of these two 
divisions is so closely related, to such an extent that it can be said that a 
large share of the effort of the two divisions is now being devoted to the 
combined field of "Chemical-Biology" or "Molecular Biology." This 
field is without a doubt one of the most exciting in all of modern science 
and the dynamic groups working so intimately together at the California 
Institute have assumed a place of national leadership in exploring this 
field. The excellence of the work of these groups has commanded 
generous financial support, particularly from such foundations as the 
Rockefeller Foundation, the National Foundation for Infantile Paraly
sis, the American Cancer Society and many others. The generous sup
port of these foundations has in turn greatly accelerated, improved and 
extended the research program. 

The research activity in the field of Aeronautics, including the work 
of the Guggenheim Aeronautics Laboratory, the Southern California 
Cooperative Wind Tunnel and the Jet Propulsion Laboratory, has also 
expanded greatly in recent years and continues on the high plane of 
excellence on which it started when the Guggenheim Laboratory was 
organized 20 years ago. It would be hard to exaggerate the influence 
which this basic research in an important field has had on the develop
ment of the aircraft industry in the United States and particularly in 
Southern California. Radical new developments in both military and 
commercial aircraft are now taking place and important studies in super
sonic speeds and with jet propulsion now going on at the Institute will, 



as they have in the past, play a basic role in forwarding this develop
ment. 

The activities in Civil and Mechanical Engineering are represented 
by a smaller list of publications but they are of basic importance in these 
critical fields. The developments in these fields are of such great im
portance and the demand for trained men so great that it is urgently 
necessary that the Institute expand its facilities and personnel in these 
areas as soon as practicable. 

The fact that the Southwest is a region of intense geological interest 
is reflected in the activities of the Division of Geological Sciences. 
Problems of earthquakes, of mineral and oil deposits, make these studies 
of great practical importance. At the same time the important palento
logical deposits of the area have provided rich material for the study of 
the early evolution of certain mammals. 

A long list of important publications in the fields of Physics, Astrono
my, Mathematics and Electrical Engineering reflects the continued 
strength of these fields at the Institute which began with the arrival of 
Dr. R. A. Millikan in 1921. The California Institute has always, since 
that time, held a leading place in the country in its research in nuclear 
physics and cosmic rays. The important work in Astrophysics and 
Cosmology which has gone forward in the past will be greatly expanded 
as the 2oo-inch Hale Telescope and the 48-inch Schmidt Telescope of 
the Palomar Observatory come into operation during the coming year. 
The cooperative plan of operation between Palomar and Mount Wilson 
essentially adds the entire scientific staff of Mount Wilson to the Cali
fornia Institute research staff and future publications in this field will be 
under the joint auspices of the Institute and of Mount Wilson. 

Taken as a whole, this compilation of scholarly work completed 
constitutes an impressive record in which the Institute can take pride. 
But it is also a stimulating challenge to continue and expand its work in 
many critical areas. 

1. A. DuBRIDGE, President. 
July 7, 1948 



PUBLICATIONS OF THE STAFF 
OCTOBER I, 1946, TO FEBRUARY 29, 1948 

Note: Books or articles of multiple authorship are listed under the 
name of the first author. A name-index of all authors, pages 44 to 46, 
can be consulted for the publications of individuals. 

Requests for reprints should be addressed to the division, department, 
laboratory or section under which the publication is listed. Where a 
division or laboratory serially numbers the contributions of its staff 
members, these numbers appear in parentheses immediately after the 
title, and may be used for brevity in requesting reprints. 

DIVISION OF BIOLOGY 

William G. Kerckhoff Laboratories of the Biological Sciences 

PUBLICATIONS of the staff members of the Division of Biology for 
the year 1947-1948 cover a wide range of subject matter. Among 

them are reports of work in the fields of plant and animal biochemistry, 
bioorganic chemistry, plant and animal physiology, genetics, chemical 
genetics, embryology, cytology, neurophysiology, psychobiology, im
munogenetics, marine biology and others. 

Three examples will serve to illustrate how basic work in biological 
fields often has far-reaching implications. 

The work of Emerson and Zalokar on sulfonamide-requiring strains 
of the red bread mold Neurospora has contributed in a significant way 
to our understanding of the biological action of these widely used 
drugs. All too often in medical practice such knowledge is lacking. 

The demonstration by Mitchell, Nyc, and collaborators, that the amino 
acid tryptophane is converted to the vitamin niacin through kynurenine 
and 3-hydroxyanthranilic acid as intermediates clarifies several hereto
fore puzzling relations in the dietary deficiency disease pellagra. This 
is another of an increasing list of instances in which it is evident that 
protoplasmic metabolism is very much alike wherever it is found
whether in bread mold or in man. 

In making clear the conditions under which liver homogenates syn
thesize hippuric acid, Borsook and Dubnoff have made an important 
contribution to an understanding of peptide linkage formation. The 
manner in which this type of union between amino acid components of 
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proteins is brought about is a part of the large and key biological prob
lem of the mechanism of protein synthesis. 

Additions to our knowledge of living systems usually come in small 
increments. It is the hope of the authors of the papers listed below 
that each of them represents a step in the forward direction. 

G. W. BEADLE, Chairman. 

ALLES, GORDON A., CHARLES H. ELLIS, G. A. FEIGEN AND MILDRED 
A. REDEMANN. 

Comparative Central Depressant Actions of Some 5-phenyl-5-alkyl 
Barbituric Acids, J. Pharmacology & Exp. Therapeutics, 89, 4, 
356-367 (1947)· 

BEADLE, G. W. 

Genes and Biological Enigmas, Am. Scientist, 36, I, 69-74 (Winter, 
1947). 

"Genes and the Chemistry of the Organism," pp. 166-196 of Science 
in Progress, Fifth Series, by George A. Baitsell, Yale University 
Press, New Haven, 1947. 

Genetic Effects of the Atomic Bombs in Hiroshima and Nagasaki, 
(joint authorship with other members of the Genetics Conf., Com. 
on Atomic Casualties, Nat. Res. Council), Science, 100, 2754, 
331-333 (1947)· 

Physiological Aspects of Genetics, Ann. Rev. Physiol. 10, 17-42 
(1948). 

Recientes Adelantos en Genetica Quimica, Medicina, 7, 172-183 
(1947)· 

_____ , H. K. MITCHELL AND J. F. Nyc. 
Kynurenine as an Intermediate in the Formation of Nicotinic Acid 

from Tryptophane by Neurospora. Proc. Natl. Acad. Sci., 33, 6, 
155-158 (1947)· 

BONNER, JAMES 

Flower Bud Initiation and Flower Opening in the Camellia, Am. Soc. 
Horticultural Sci. 50, 401-408 (1947). 

The Role of Organic Matter, Especially Manure, in the Nutrition of 
Rice, Bot. Gaz., ro8, 2, 268-279 (1946). 

_____ , AND ARTHUR W. GALSTON. 

The Physiology and Biochemistry of Rubber Formation in Plants, Bot. 
Rev., 13, 10,543-596 (1947). 

_____ , AND S. G. WILDMAN. 

Contributions to the Study of Auxin Physiology, Sixth Growth Sym
posium, 51-68 (1947). 

BONNER, WALTER, AND JAMES BONNER. 

The Role of Carbon dioxide in Acid Formation by Succulent Plants, 
Am. J. Bot., 35, II3-117 (1948). 
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BORSOOK, HENRY, AND JACOB W. DUBNOFF. 

The Hydrolysis of Phosphocreatine and the Origin of Urinary 
Creatinine, ,. Bioi. Chem., 168,2,493-510 (1947). 

Methionine Formation by Transmethylation in Vitro, ,. BioI. Chem., 
169,2,247-258 (1947). 

On the Role of the Oxidation in the Methylation of Guanidoacetic 
Acid, ,. Bioi. Chem., 171, 1,363-375 (1947). 

Ornithine-catalyzed Urea Formation in Liver Homogenate, ,. Bioi. 
Chem., 169, 2, 461 -462 (1947). 

Synthesis of Hippuric Acid in Liver Homogenate, ,. BioI. Chem., 
168, I, 397-398 (1947). 

BURNHAM, C. R. 
Cytogenetic Studies of a Translocation between Chromosomes I and 

7 in Maize, Genetics, 33, I, 5-21 (1948). 
COHEN, A.. L., H. BORSOOK, AND J. W. DUBNOFF. 

The Effect of a Sporosarcina Ureae Preparation on Tumor Cells in 
Vitro, Proc. Soc. Exp. Bioi. & Med., 66, 440-444 (1947). 

DINICHERT, P., E. GUYENOT, AND M. ZALOKAR. 

Observations Cytologiques avec Ie Microscope Electronique, Rev. 
Suisse Zool., 54, 16, 283-290 (1947). 

DORLAND, ROBERT E., AND F. W. WENT. 
Plant Growth under controlled Conditions. VIII. Growth and Fruit

ing of the Chili pepper (Capsicum Annuum), Am. J. Bot., 34, 
8, 393'401 (1947). 

DOUGHERTY, E. C. 
"Biological and Medical Applications of Isotopes," pp. 583-660 of 

Handbook of Radioactivity and Tracer Methodology, AF Tech. 
Rep. 5669, Dept. of the Air Force, Air Material Command, Day
ton, Ohio (1948). 

______ " AND HERMIONE GRANT CALHOUN. 

Possible Significance of Free-living Nematodes in Genetic Research, 
Nature, 161,29 (1948). 

DUNKLIN, EDWARD W., AND THEODORE T. PUCK. 
The Lethal Effect of Relative Humidity on Air-borne Bacteria, ,. 

Exp. Med., 87, 2, 87-101 (1948). 
EMERSON, STERLING. 

Growth Responses of a Sulfonamide-requiring Mutant Strain of 
Neurospora, J. Bact., 54, 195-207 (1947)· 

A Physiological Basis for Some Suppressor Mutations and Possibly 
for One Gene Heterosis, Proc. Nat. Acad. Sci., 34,72-74 (1948). 

FLING, M., F. N. MINARD, AND S. W. Fox. 
Prolyl and Phthalyl Derivatives of Enantiomorphs of Valine and 

Leucine, ,. Am. Chem. Soc., 69,2466 (1947). 
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Fox, S. W., M. FLING, Y. KOBAYASHI, AND F. N. MINARD. 

Inhibition of Bacterial Growth by Amino Acid Enantiomorphs and 
Their Derivatives,* Proc. Fed. Am. Soc. Exp. Bioi., 6,253 (I947). 

FRIEDGOOD, H. B., AND A. J. HAAGEN-SMIT, J. B. GARST, AND L. 
STEINITZ. 
The Concentration and Preservation of Urinary Substances by Lyo

philization, Science, I05, 99 (I947). 
_____ , AND J. B. GARST. 

The Identification and Quantitive Microdetermination of Estrogens 
by Ultra-violet Absorption Spectrophotometry, pp. 37-78 of Recent 
Progress in Hormone Research, 2, New York, I948. 

GALSTON, ARTHUR W. 
The Effect of 2, 3, 5-triiodobenzoic Acid on the Growth and Flower

ing of Soybeans, Am. T. Bot., 34, 356-360 (I94 7)· 
Synergism between Indoleacetic and Nicotinic Acids in a Plant 

Growth Inhibition, J. Bioi. Chem., I69, 465-466 (I947). 
GLOOR, HANS. 

Phanokopie-Versuche mit Ather an Drosophila, Rev. Suisse Zool., 
27, 637-7 I2 (I947). 

GRAY, REED, AND JAMES BONNER. 
An Inhibitor of Plant Growth from the Leaves of Encelia farinosa, 

Am. J. Bot., 35, 52-57 (I948). 
Structure Determination and Synthesis of a Plant Growth Inhibitor, 

3-acetyl-6-methoxybenzaldehyde Found in the Leaves of Encelia 
farinosa, J. Am. Chem. Soc., 70, I249-I253 (I948). 

HAAGEN-SMIT, A. J. 
The Chemistry, Origin and Function of Essential Oils in Plant Life, * 

pp. I7-83 of The Essential Oils, by E. Guenther, D. van Nostrand 
Co., New York, I948. 

_____ , C. T. REDEMANN, AND N. T. MIRov. 

Composition of Gum Turpentine of Torrey Pine, J. Am. Chem. Soc., 
69, 20q-20I7 (I947)· 

HOLZMAN, G., E. BENNETT, D. H. BROWN, AND C. NIEMANN. 
A Colorimetric Method for the Estimation of the Activity of Sub

stances Inhibiting the Isoagglutination of Blood Group A Cells, 
Arch. Biochem., II, 4I5-432 (I946). 

HOROWITZ, N. H. 
The Formation of Methionine from Cysteine in Neurospora, Federa

tion Proc., 6, 262-263 (I947). 
Methionine Synthesis in Neurospora. The Isolation of Cystathionine, 

T. Bioi. Chem., I7I, 255-264 (I947). 

* Not available for distribution. 

4 



______ , M. B. HOULAHAN, M. G. HUNGATE, AND B. WRIGHT. 

Mustard Gas Mutations in Neurospora,t Science, 104, 233-234 
(1946). 

HOULAHAN, M. B., AND H. K. MITCHELL. 
A Suppressor in Neurospora and Its Use as Evidence for Allelism, 

Proc. Nat!. A cad. Sci., 33, 223 (1947). 
JEFFRESS, LLOYD A. 

The Nature of "Primary Abilities," Am. J. Psych., 61, !07-II1 
(1948). 

A Place Theory of Sound Localization, J. Compo Psych., 4I, 35-39 
(1948) . 

LEIN, J. 
A Photometric Analysis of the Reactions of Blood Coagulation, J. 

Cellular Compo Physiol., 30,43-78 (1947). 
LEWIS, E. B. 

Pseudoallelism in Drosophila melanogaster, * Records of the Genetics 
Soc. of America, I6, 40 (1947). 

LI, LIEN PIAO, AND JAMES BONNER. 
Experiments on the Localization and Nature of the Tea Oxidase, 

Biochem. J., 41, !05-IIO (1947)· 
McELROY, W. D., AND H. K. MITCHELL. 

Enzyme Studies on a Temperature Sensitive Mutant of Neurospora, t 
Federation Proc, 5, 376 (1946). 

MAcGINITIE, G. E. 
Notes on the Devilfish, Mobula lucasana, and Its Parasites, Copeia, 4, 

276-278 (1947)· 
Sea Water Systems at Marine Laboratories, Science, !O6 (2747), 171-

173 (1947). 
MITCHELL, H. K. 

Symposium on Some Recent Trends in Neurospora Biochemistry, *t 
Federation Proc. 5, 361 (1946). 

_____ , AND M. B. HOULAHAN. 

Adenine Requiring Mutants of Neurospora crassa, t Federation Proc., 
5,370 (1946). 

Investigations on the Biosynthesis of Pyrimidine Nucleosides in 
Neurospora, Federation Proc., 6, 506 (1947). 

______ , M. B. HOULAHAN, AND J. F. Nyc. 
Accumulation of Orotic Acid by a Pyrimidineless Mutant of Neu

rospora, J. BioI. Chem., 172, 525 (1948). 

* Not available for distribution. 
t Not previously reported. 
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_____ , AND W. D. MCELROY. 
A Spectrophotometric Measurement of Adenosine Deamination, * t 

Arch. Biochem., 10, 343 (1946). 
Adenosine Deaminase from Aspergillus Oryzae, *t Arch. Biochem., 

10, 351 (1946). 
_____ , AND C. NIEMANN. 

The Competitive Inhibition of the Metabolism of the a-Amino Acids 
by their Halogenated Analogs, J. Am. Chem. Soc., 69, 1232 
(1947) . 

_____ , AND J. F. Nyc. 
Hydroxyanthranilic Acid as a Precursor to Nicotinic Acid in Neu

rospora, Proc. Nat. A cad. Sci., 34, I (1948). 
Intermediates in the Synthesis of Orotic Acid from Oxalacetic Ester 

and Urea, J. Am. Chem. Soc., 69, 674 (1947). 
MORGAN, L. V. 

A Variable Phenotype Associated with the Fourth Chromosome of 
Drosophila melanogaster and Affected by Heterochromatin, 
Genetics, 32, 200-219 (1947). 

NYc, J. F., AND H. K. MITCHELL. 
Synthesis of Orotic Acid from Aspartic Acid, J. Am. Chem. Soc., 

69, 832 (1947)· 
OWEN, R. D., H. P. DAVIS, AND R. F. MORGAN. 

Quintuplet Calves and Erythrocyte Mosaicism, * J. Hered., 37, 290-
297 (1946). 

_____ , CLYDE STORMONT, AND M. R. IRWIN. 
An Immunogenetic Analysis of Racial Differences in Dairy Cattle, 

Genetics, 32, 64-74 (1947). 
PUCK, THEODORE T. 

An Automatic Dewpoint Meter for the Determination of Condensable 
vapors, Rev. Sci. Instm., 19, I, 16-23 (1948). 

SCHALLEK, WILLIAM, AND C. A. G. WIERSMA. 
The Influence of Various Drugs on a Crustacean Synapse, J. Cellular 

Compo Physiol., 31, I, 35-48 (1948). 
STRICKLAND, A. G. R., AND A. J. HAAGEN-SMIT. 

Chemical Substances Inducing Excystment of the Resting Cysts of 
Colpoda duodenaria, J. Cellular Compo Physiol., 30, 3, 381-390 
(1947)· 

The Excystment of Colpoda duodenaria, Science, I07, 204-205 
(1947) . 

* Not available for distribution. 
t Not previously reported. 
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STURTEVANT, A. H. 
"An Outline of the Genetics of Tall Bearded Iris,"* 96-105 of The 

Iris, an Ideal Hardy Perennial, Am. Iris Soc., Nashville, Tenn. 
(1947)· 

White-eyed Mutants of Diptera, * Nature, 160,754-755 (I947). 
TANG, Yu WEI, AND JAMES BONNER. 

The Enzymatic Inactivation of Indoleacetic Acid I. Some Character
istics of the Enzyme Contained in Pea Seedlings, Arch. Biochem., 
13, I, II-25 (1947)· 

TEAS, H. J" N. H. HOROWITZ, AND MARGUERITE FUNG. 
Homoserine as a Precursor of Threonine and Methionine in Neu

rospo.ra, ,. Bio!. Chem., 172, 651-658 (1948). 
TIETZ, ESTHER BOGEN. 

Further Experiences with Electronarcosis, ,. Nervous & Mental 
Disease, 106, 2, 15°-158 (1947). 

TYLER, ALBERT. 
An Auto-antibody Concept of Cell Structure, Growth and Differentia

tion, Sixth Growth Symp., 7-19 (1947). 
Developmental Physiology, Ann. Rev. Physiol., 9, 19-50 (1947)' 

VAN HARREVELD, A. 

Effect of Ether and Pentobarbital on the Polarization State of Central 
Nervous Elements, Am. ,. Physiol., 150,4, 541-550 (1947). 

The Electroencephalogram after Prolonged Brain Asphyxiation, ,. 
Neurophysiol., 5,361-370 (1947). 

On the Force and Size of Motor Units in the Rabbit's Sartorius 
Muscle, Am.,. Physiol., 151 (1),96-106 (1947). 

On the Mechanism and Localization of the Symptoms of Electro
shock and Electronarcosis, J. Neuropathology & Exp. Neurology, 
6,2,177-184 (1947). 

On the Mechanism of the "Spontaneous" Re-innervation in Paretic 
Muscles, Am.,. Physiol., 15°,4, 670-676 (1947). 

The Structure of the Motor Units in the Rabbit's M. Sartorius, Arch. 
Nhrlandaises Physiol. de I'Homme et des Animaux, 28, 408-412 
(1946). 

WENT, F. W. 

Effects of Temporary Shading on Vegetables, Proc. Am. Soc. Hort. 
Sci., 48,374-380 (1946). 

Man-made Temperatures Help Plant Growth, Refrigerating Engi
neering, June, (1947). 

WESTERGAARD, M., AND H. K. MITCHELL. 
Neurospora V; a Synthetic Medium Favoring Sexual Reproduction, 

Am. J. Bot. 34, 573 (1947)' 

* Not available for distribution. 
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WIERSMA, C. A. G. 
Giant Nerve Fiber System of the Crayfish. A Contribution of Com

parative Physiology of Synapse, J. Neurophysiol., 10, 23-38 
(1947)· 

On the Motor Nerve Supply of Some Segmented Muscles of the 
Crayfish, Arch. Neerlandaises Physiol. de l'Romme et des Ani
maux, 28, 413-418 (1946). 

Time Relations of Synaptic Facilitation in the Crayfish, 17th Internat. 
Physiol. Congress, Communications, 168-169 (1947). 

_--'-___ , AND W. SCHALLEK. 

Potentials from Motor Roots of the Crustacean Central Nervous Sys
tem, J. Neurophysiol., 5, 323-329 (1947). 

Protection of Synaptic Transmission against Block by Nicotine, 
Science, 106 (2757),421 (1947). 

WILDMAN, S. G., AND J. BONNER. 
The Proteins of Green Leaves. 1. Isolation, Enzymatic Properties and 

Auxin Content of Spinach Cytoplasmic Proteins, Arch. Biochem., 
14,3,381-413 (1947)· 

______ :, MARIO G. FERRI, AND J. BONNER. 

The Enzymatic Conversion of Tryptophan to Auxin by Spinach 
Leaves, Arch. Biochem., 13, 1, 131-144 (1947). 

WRIGHT, ERNEST B. 
The Effects of Asphyxiation and Narcosis on Peripheral Nerve Polari

zation and Conduction, Am. J. Physiol., 148, I, 174-184 (1947). 
ZALOKAR, MARKO. 

The p-Aminobenzoic Acid Requirement of the "Sulfonamide-requir
ing" Mutant Strain of Neurospora, Proc. Nat. Acad. Sci., 34, 32-
36 (1948). 
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DIVISION OF CHEMISTRY AND 

CHEMICAL ENGINEERING 

Gates and Crellin Laboratories of Chemistry 

PUBLICATIONS of the staff of the Division of Chemistry and Chemi
cal Engineering for this period report progress in a wide variety of 

investigations in the fields of physical chemistry, inorganic chemistry, 
organic chemistry, and chemical engineering. 

New results in the fields of protein chemistry and immunochemistry 
are presented by Pauling, Niemann, Campbell, and their collaborators. 
Recent advances in the techniques of chromatography and in their appli
cations to the study of natural products are described by Zechmeister. 
Contributions to the chemistry of antimalarials are reported by Koepfli 
and his coworkers. 

Structural studies of molecules and of organic and inorganic crystals 
by the techniques of electron and x-ray diffraction are reported by 
Schomaker, Sturdivant, and other workers in the field of structural 
chemistry. Pauling describes a new theory of the metallic bond which 
promises to clarify many obscure points in the structure of metals. 
Badger and coworkers describe the molecular properties of nitrocellu
lose and discuss new optical techniques of general importance in high 
polymer chemistry. 

Sage and Lacey report new results and describe new techniques in 
their studies of phase equilibria in hydrocarbon systems. Preliminary 
studies on heat transfer in turbulent gas streams are also presented. 

J. G. KIRKWOOD, Acting Chairman. 

BENNETT, EDWARD L., CLARK W. GOULD, JR., E.RNEST H. SWIFT, AND 
CARL NIEMANN. 
Systematic Qualitative Tests for Certain Acidic Elements in Organic 

Compounds, (III7), Analyt. Chem., 19, 1035-1039 (1947). 

BILLMAN, G. W., B. H. SAGE, AND W. N. LACEY. 
Phase Behavior in Methane-ethane-n-pentane System, (1208), Pet. 

Tech., 10, 1-12 (1947). 

BLAKER, ROBERT H., RICHARD M. BADGER, AND RICHARD M. NOYES. 
Molecular Properties of Nitrocellulose. II. Studies of Molecular 

Heterogeneity, (1077), J. Phys. & Coli. Chem., 51, 574-579 
(1947) . 
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BOTKIN, D. F., H. H. REAMER, B. H. SAGE, AND W. N. LACEY. 
"Multiple Condensed Phases from Crude Oils-2: Greeley Field," 

(1039), 42-50 of Fundamental Research on Occurrence and Re
covery of Petroleum, 1944-45, American Petroleum Institute, New 
York, N. Y. 

BROWN, DAVID H., EDWARD L. BENNETT, AND CARL NIEMANN. 
The Appearance of Sheep Cell Lysins and Human A Cell Agglutinins 

in a Rabbit Immunized with a Partially Purified Blood Group, A
Specific Substance from Hog Gastric Mucin, (1089), J. Immunol., 
56,1-5 (1947)· 

_____ , EDWARD L. BENNETT, GEORGE HOLZMAN, AND CARL 
NIEMANN. 
A Study of the Isolation of Blood Group A-Specific Substance from 

Commercial Hog Gastric Mucin and Some Observations on the 
Separation of A-Substance from Other Natural Sources, (I08 5), 
Arch. Biochem., 13, 421-436 (1947). 

BUCHMAN, EDWIN R., CHESTER M. MCCLOSKEY, AND J. ALBERT 
SENEKER. 
8-Nitrocinchoninic Acids and Related Substances, (I068), J. Am. 

Chem. Soc., 69, 380-384 (1947)' 
CLAESSON, STIG. 

A New Method fO,r the Observation of Zones of Colourless Sub
stances on a Chromatographic Column,* (1097), Nature, 159,708 
(1947)· 

CORCORAN, W. H., B. ROUDEBUSH, AND B. H. SAGE. 
Temperature Gradients in Turbulent Gas Streams. Preliminary 

Studies, (I050), Chem. Eng. Progress, 43,135-142 (1947). 
DEUEL, HARRY]., JR., CORNELIA HENDRICK, EVELYN STRAUB, A. 

SANDOVAL, J. H. PINCKARD, AND L. ZECHMEISTER. 
Stereochemical Configuration and Provitamin A Activity. VI. Some 

Cis-Trans Isomers of y-Carotene, Arch. Biochem., ( Il04), 14, 
97-103 (1947)' (In collaboration with the School of Medicine, 
University of Southern California.) 

DONOHUE, JERRY, GEORGE HUMPHREY, AND VERNER SCHOMAKER. 
The Electron Diffraction Investigation of Isomeric Lewisites, (IllS) 

J. Am. Chem. Soc., 69, 1713-1716 (1947)' . 
_____ " AND WILLIAM N. LIPSCOMB. 

The Crystal Structure of Hydrazinium Dichloride, N2H6Cl2, (1109), 
J. Chem. Phys., 15 Il5-1I9 (1947)· 

_____ , AND VERNER SCHOMAKER. 
The Molecular Structure of Dimethyltrisulfide, (CH.), S. (IIOS) , 

J. Chem. Phys., 16,92-96 (1948). 

* Not available for distribution. 
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______ , AND WILLIAM SHAND, JR. 

The Determination of the Interatomic Distances in Silver Molybdate, 
Ag,MoO., (1093), J. Am. Chem. Soc., 69, 222-223 (1947). 

DOYLE, GEORGE J., GARMAN HARBOTTLE, RICHARD M. BADGER, AND 

RICHARD M. NOYES. 
Molecular Properties of Nitrocellulose. I. Studies of Viscosity, 

( 1076), J. Phys. & Coil. Chem., 51,569-574 (1947). 
FEIGEN, GEORGE A. 

The Effects of Gelatin in Shock Due to Experimental Hemorrhage 
and Trauma-A Literature Review, (II68) , Stanford Med. Bull., 
6, 175-186 (1948). 

GOLDING, DAVID R. V., AND ALLEN E. SENEAR. 
Phosphorus Oxybromide as a Brominating Agent. Bromopyrimidines, 

(1090), ,. Org. Chem., 12, 293-294 (1947). 
GOULD, CLARK, JR., GEORGE HOLZMAN, AND CARL NIEMANN. 

Determination of the Vapor Pressure of Liquids on a Milligram 
Scale (1074), Analyt. Chem., 19,204-206 (1947). 

HARBOTTLE, GARMAN, AND R. W. DODSON. 
The Exchange Reaction between the Two Oxidation States of Thal

lium in Perchloric Acid Solutions, (II64), J. Am. Chem. Soc., 
70,880 (1948). 

HOLZMAN, GEORGE, ROBERT V. MACALLISTER, AND CARL NIEMANN. 

The Colorimetric Determination of Hexoses with Carbazole, (I 137) , 
,. Biol. Chem., 171,27-35 (1947). 

HOWTON, DAVID R. 
Application of the Darzens-Claisen Reaction to a ,8-Dialkylamiso 

Ketone, (II06), J. Org. Chem., 12, 379-385 (1947). 
Formation of N-Phenylsuccinimide in Ziegler Reactions Carried Out 

in Benzene, (II31), ,. Am. Chem. Soc., 69, 2060 (1947). 
The Reduction of Allylic Quaternary Ammonium Bromides, (I I 30), 

J. Am. Chem. Soc., 69, 2555-2556 (1947). 
HUMPHREY, GEORGE 1., AND RICHARD M. BADGER. 

The Absorption Spectrum of Ozone in the Visible. I. Examination 
for Fine Structure. II. The Effect of Temperature, (1140), ,. 
Chem. Phys., 15, 794-798 (1947). 

KOEPFLI, J. B., J. F. MEAD, AND JOHN A. BROCKMAN, JR. 
An Alkaloid with High Antimalarial Activity from Dichroa febri

fuga, (1146), J. Am. Chem. Soc., 69,1837 (1947). 
LANNI, FRANK. 

Higher Order Tyndall Spectra with Mixtures of Antigen and Anti
serum, (II32), J. Colloid Sci., 2,463-465 (1947). 

II 



_____ , AND DAN H. CAMPBELL. 

A Search for Heteroligating Antibody, and the Significance of the 
Results to the Mechanism of Antibody Formation, (II5I) Stan
ford Med. Bull., 6, 97-II6 (1948). 

LIPSCOMB, WILLIAM N., T. R. RUBIN, AND J. H. STURDIVANT. 
An Investigation of a Method for the Analysis of Smokes According 

to Particle Size, (I054), J. App. Phys., 18, 72-79 (1947). 
MEAD, J. F., AND J. B. KOEPFLI. 

The Synthesis of Potential Antimalarials. The Preparation of Methy
lated Amides of Taurine and Their Pantoyl Derivatives, * (I094), 
J. Org. Chem., 12,295-297 (1947). 

MILLER, HYMAN, AND DAN H. CAMPBELL. 
Reagins: Preliminary Report on Experimental Evidence in Support 

of a New Theory of Their Nature. Immunochemical Studies of 
Reagin I, (IIIO), Ann. Allergy, 5,236-242 (1947). 

MISLOW, KURT. 

An Extension of the Scope of the Hammick Reaction, (II69), J. Am. 
Chem. Soc., 69, 2559 (1947). 

MITCHELL, HERSCHEL K., AND CARL NIEMANN. 

The Competitive Inhibition of the Metabolism of a-Amino Acids by 
Their Halogenated Analogs, (II26), J. Am. Chem. Soc., 69, I232 
(1947). (In collaboration with Kerddloff Laboratories.) 

O'GORMAN, JOHN MICHAEL. 
An Accurate Pressure-Regulating Device,* (1035), Analyt. Chem., 

19, 506 (1947). 
PAULING, LINUS. 

Atomic Radii and Interatomic Distances in Metals, (1°99), J. Am. 
Chem. Soc., 69, 542-553 (1947). 

Chemical Achievement and Hope for the Future, (I 16o) , Amer. Sci., 
36,5 1-58 (1948). 

General Chemistry, vii + 595 pages, W. H. Freeman and Company, 
San Francisco, 1947. 

The Interpretation of Some Chemical Properties of Hemoglobin in 
Terms of Its Molecular Structure, (II67), Stanford Med. Bull., 
6, 21 5-222 (1948). 

Molecular Structure and Biological Specificity, (II 38), XI Inter
national Congress of Pure & Applied Chemistry, London, July 
17-24, 1947; Supplement to Chemistry & Industry, 1948. 

Molecular Architecture and Medical Progress, (II05); A Radio 
Talk, October 13, 1946; United States Rubber Company, Rocke
feller Center, New York 20, N. Y. 
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Unsolved Problems of Structural Chemistry, (II25), Chem. Eng. 
News, 25, 2970-2974 (1947). 

______ , AND FRED J. EWING. 

The Ratio of Valence Electrons to Atoms in Metals and Intermetallic 
Compounds, (II63), Rev. Mod. Phys., 20, II2-I22 (1948). 

RApPORT, M. M., J. F. MEAD, J. T. MAYNARD, A. E. SENEAR, AND 
J. B. KOEPFLI. 
Derivatives of Taurine and ,e-Alanine, (1127), J. Am. Chem. Soc., 

69, 2561 -2563 (1947)· 
REAMER, H. H., K. J. KORPI, B. H. SAGE, AND W. N. LACEY. 

Phase Equilibria in Hydrocarbon Systems. Volumetric Behavior of 
Methane-n-Butane System at Higher Pressures, (1209), Ind. Eng. 
Chem., 39, 206-208 (1947). 

______ , B. H. SAGE, AND W. N. LACEY. 

Phase Equilibria in Hydrocarbon Systems. Methane-n-Butane-Decane 
System, (I2IO), Ind. Eng. Chem., 39, 77-82 (1947). 

ROGERS, MAX T. 
The Magnetic Anisotropy of Coronene, Naphthazarin, and Other 

Crystals, (III2), J. Am. Chem. Soc., 69,1506-15°8 (1947). 
ROSENOW, EDWARD C. 

Studies on the Nature of Antibodies Produced in Vitro from Bacteria 
with Hydrogen Peroxide and Heat (II58), J. Immunol., 55, 219-
232 (1947)· 

RUNDLE, R. E., AND J. H. STURDIVANT. 
The Crystal Structures of Trimethylplatinum Chloride and Tetra

methylplatinum, (1087), J. Am. Chem. Soc., 69, 1561-1567 
(1947)· 

SAGE, B. H., AND R. H. OLDS. 
Volumetric Behavior of Oil and Gas from Several San Joaquin Valley 

Fields, (1207), Pet. Tech., 10, 1-18 (1947)' 
______ , AND W. N. LACEY. 

Apparatus for Determination of Volumetric Behavior of Fluids, 
(1206), Pet. Tech., IO, 1-19 (1947). 

A Laboratory Compressor for Higher Pressures, (12II), Rev. Sci. 
Instru., IS, 650-654 (1947). 

_____ , R. H. OLDS, AND W. N. LACEY. 

Tentative Partial Enthalpies of the Lighter Hydrocarbons, (II 22) , 
California Oil World, 39, 29-47 (1946). 

SANDOVAL, A., AND L. ZECHMEISTER. 
Some Spectroscopic Changes Connected with the Stereoisomerization 

of Diphenylbutadiene, (IIOO), J. Am. Chem. Soc., 69, 553-557 
(1947) . 



SCHOMAKER, VERNER, AND JOHN MICHAEL O'GORMAN. 
An Electron Diffraction Investigation of Formic Acid Monomer, 

( 1064), J. Am. Chem. Soc., 69,2638-2644 (1947). 
_____ , AND P. A. SHAFFER, JR. 

A Reinvestigation of Hexamethylenetetramine by Electron Diffrac
tion (1081), J. Am. Chem. Soc., 69, 1555-1557 (1947). 

SCHROEDER, W. A. 
Some Experiments in Systematic Quantitative Chromatography, 

(II99), Ann. N. Y. A cad. Sci., XLIX, 204-217 (1948). 
SEASE, JOHN W., CARL NIEMANN, AND ERNEST H. SWIFT. 

Amperometric Titration of Thiodiglycol with Electrolytically Gener
ated Bromine, (1083), Analyt. Chem., 19, 197-200 (1947). 

_____ , AND L. ZECHMEISTER. 

Chromatographic and Spectral Characteristics of Some Polythienyls, 
( 1079), J. Am. Chem. Soc., 69,270-273 (1947)· 

SENEAR, A. E., M. M. RAPPORT, AND J. B. KOEPFLI. 

The Synthesis of Potential Antimalarials. Derivatives of a, y-Dihy
droxy-p, p-Dimethyl-N-Ethylbutyramide, (1092), J. Bioi. Chem., 
167,229-234 (1947)· 

SHAFFER, P. A., JR. 
Anisotropic Oscillations in the Hexamethylenetetramine Crystal, 

(1082), J. Am. Chem. Soc., 69, 1557-1561 (1947). 
_____ , PAUL S. FARRINGTON, AND CARL NIEMANN. 

Practical Syringe Microburet, (1107), Analyt. Chem., 19, 492-494 
(1947)· 

SHOEMAKER, DAVID P., EARL HOERGER, RICHARD M. NOYES, AND 
ROBERT H. BLAKER. 
A Capillary-Type Viscometer for Use with Solutions Containing 

Volatile Solvents, with Application to Measurements of Viscosities 
of Nitrocellulose, (1034), Analyt. Chem., 19, 13 1 - 132 (1947). 

SOLDATE, A. M. 
Crystal Structure of Sodium Borohydride, (1086), J. Am. Chem. 

Soc.} 69, 987-988 (1947). 
_____ , AND RICHARD M. NOYES. 

X-Ray Diffraction Patterns for the Identification of Crystalline Con· 
stituents of Explosives, (1053), Analyt. Chem.} I9, 442-444 
(1947) . 

SPITZER, RALPH, AND HUGH M. HUFFMAN. 
The Heats of Combustion of Cyclopentane, Cyclohexane, Cyclohep

tane, and Cyclooctane,* (1098), J. Am. Chem. Soc., 69, 2II-213 
(1947). (In collaboration with Kerckhoff Laboratories.) 

* Not available for distribution. 



STAVITSKY, ABRAM B. 
Passive Cellular Transfer of the Tuberculin Type of Hypersensitivity, 

(II53), Proc. Soc. Exptl. BioI. & Med., 67, 225-227 (1948). 
SWAIN, C. GARDNER. 

The Mechanism of Addition of Grignard Reagents to Nitriles, 
( III 3), J. Am. Chem. Soc., 69, 2306-2309 (1947). 

SWIFT, ERNEST H. 
Chemical Education at the California Institute of Technology, 

( II23), J. Chem. Ed., 24,574-583 (1947). 
SWINGLE, STANLEY M. 

An Electrophoresis Apparatus Using Parabolic Mirrors, (1091), 
Rev. Sci. Instru., 18, 128-132 (1947). 

Improved Electrophoresis Cell and Cell Holders, (1120), Science, 
105, 50I -502 (1947)· 

WHITNEY, JAMES, AND NORMAN DAVIDSON. 
Spectrophotometric Investigation of the Interaction between Ions of 

Different Oxidation States of an Element, (rr 39), J. Am. Chem. 
Soc., 69, 2076 (1947). 

WRIGHT, GEORGE G., AND VERNER SCHOMAKER. 
Studies on the Denaturation of Antibody. III. Kinetic Aspects of the 

Inactivation of Diphtheria Antitoxin by Urea, (1072), J. Am. 
Chem. Soc., 70, 356-364 (1948). 

YOST, DON M., CLIFFORD S. GARNER, AND HORACE RUSSELL, JR. 
The Rare-Earth Elements and Their Compounds, viii + 92 pages, 

John Wiley and Sons, Inc., New York, 1947. 
ZECHMEISTER, L. 

History, Scope, and Methods of Chromatography ,(rr83), Ann. N. 
Y. Acad. Sci., XLIX, 145-160 (1948). 

Nomenclature of Carotenoid Pigments,* (1062), Chem. Eng. News, 
25,463-464 (1947)· 

Stereochemistry and Chromatography, (1184), Ann. N. Y. A cad. 
Sci., XLIX, 220-234 (I948). 

______ , AND F. HAXo. 

Phytofluene in Neurospora, (rrol), Arch. Biochem., II, 539-54I 
(I946) . (In collaboration with Kerckhoff Laboratories.) 

______ " AND J. H. PINCKARD. 

Some Poly-cis-Iycopenes Occurring in the Fruit of Pyracantha, 
( III9), J. Am. Chem. Soc., 69, 1930-I935 (1947). 

______ , AND A.·SANDOVAL. 

Compuestos fluo.rescentes del reino vegetal. EI fituflueno, * (1088), 
Ciencia e Investigacion, III, 314-3I8 (I947). (In collaboration 
with the University of Mexico.) 
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_____ , AND ]. W. SEASE. 
A Blue-fluorescing Compound, Terthienyl, Isolated from Marigolds, 

(r080), ,. Am. Chem. Soc., 69, 273-275 (r947). 

DIVISION OF CIVIL AND MECHANICAL 

ENGINEERING AND AERONAUTICS 

PUBLICATIONS of members of the Division of Civil and Mechanical 
Engineering and Aeronautics for the period .covered by this bulletin 

reflect the continued strong interest of the Division in the broad subjects 
of fluid mechanics, structures, and materials. These publications also 
focus attention on the growing interest in problems of fluid dynamics, 
such as the studies in the shock phenomena of transonic flow, hydro
dynamics of water entry, and structural vibrations of aerodynamic 
bodies. 

The aerodynamic studies reported· here range in scope from fine de
tails of boundary layer phenomena to thermodynamic problems of large
scale atmospheric circulation. The hydrodynamic investigations cover 
problems of steady flow, as well as those of dynamic flow. Basic to all 
of these studies has been the instrumentation, which has been the sub
ject of several of the publications listed. 

Investigations in static and dynamic p.roperties of materials are re
ported here, as well as applications to structures. Porous metals in par
ticular are of interest because of the indicated application to new cool
ing techniques. The dynamic properties of materials which are reported 
are part of an extended study in this subject and have led to xeports 
which indicate continuing interest in these problems, particularly those 
of elastic and plastic strain propagation. Closely associated with the 
dynamic behavior of structures is the analysis of strong motion earth
quakes, a study of considerable interest to structural engineers and 
which is a continuing one at the Institute. 

Some of the papers listed represent wartime publications reported in 
this listing fox the first time as the result of the removal of security 
classification. 

F. C. LINDVALL, Chairman. 

AERONAUTICS 

Daniel Guggenheim Aeronautical Laboratory 

BALLHAUS, WILLIAM F. 
Parameters Affecting Aircraft Weight, (227),* Aero. Eng. Rev., 6, 

3r (r947)· 

r6 



BlOT, M. A. 
Flutter Analysis of the B24-C Twin Tail, (197),t§ GALCIT Flutter 

Rep. 4, 1-89 (1942). 
Flutter Analysis of a Wing Carrying Large Concentrated Weights, 

(196),t§ GAL CIT Flutter Rep. la, 1-85 (1942). 
Three Dimensional Aerodynamic Theory Applied to Flutter Analysis, 

(200),t§ GALCIT Flutter Rep. 6, 1-30 (1942). 
Vibration Analysis of a Wing Carrying Large Concentrated Weights, 

(193),t§ GALCIT Flutter Rep. I, 1-64 (1941). 
_____ , AND C. T. BOEHNLEIN. 

Aerodynamic Theory of the Oscillating Wing of Finite Span, 
(I98),t§ GALCIT Flutter Rep. 5, 1-109 (1942). 

_____ , AND T. H. WIANCKO. 

Electric Network Model for Flexure-Torsion Flutter, (195),t§ 
GALCIT Flutter Rep. 3,1-49 (1941). 

Theory of Electrical Flutter Predictor for Three Degrees of Freedom, 
(202),t§ GALCIT Flutter Rep. 8,1-20 (1943). 

CHAMBRE, PAUL, AND CHIA-CHIAO LIN. 
On the Steady Flow of a Gas Through a Tube with Heat Exchange or 

Chemical Reaction, (178), J. Aero. Sci., 13,537-542 (1946). 

CORRSIN, STANLEY. 
Extended Applications of the Hot-Wire Anemometer, (190), Rev. 

Sci. Ins/ru., 18,469-471 (1947). 
Investigation of Flow in an Axially Symmetrical Heated Jet of Air, 

(212),*t NACA WTR ACR W-94, I-55 (1943). 
Investigation of the Behavior of Parallel Two-Dimensional Air Jets, 

(215),*t NACA WTR ACR W-90, 1-36 (1944). 

DUNN, LOUIS G. 
On the Distribution of Stress in a Thin Plate Elastically Supported 

Along Two Edges at Loads Beyond the Stability Limit, (199),*t 
NACA T,N. 859, 1-65 (1942). 

Some Investigations of the General Instability of Stiffened Metal 
Cylinders VIII-Stiffened Metal Cylinders Subjects to Pure Tor
sion, (223)* NACA T, N. II 97, 1-37 (1947). 

Some Investigation of the General Instability of Stiffened Metal 
Cylinders IX-Criterions for the Design of Stiffened Metal 
Cylinders Subject to General Instability Failures, (229),* NACA 
T,N, II98, 1-45 (1947)· 

* Not available for distribution. 
t Not previously reported. 
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GALCIT STAFF. 
Some Investigations of the General Instability of Stiffened Metal 

Cylinders I-Review of Theory and Bibliography, ( 204) *t 
NACA T.N. 905, 1-27 (1943). 

Some Investigations of the General Instability of Stiffened Metal 
Cylinders II-Preliminary Tests of Wire-Braced Specimens and 
Theoretical Studies, (205),*t NACA T.N. 906, 1-94 (1943). 

Some Investigations of the General Instability of Stiffened Metal 
Cylinders III-Continuation of Tests of Wire-Braced Specimens 
and Preliminary Tests of Sheet-Covered Specimens, (206),*t 
NACA T.N. 907, 1-24 (1943). 

Some Investigations of the General Instability of Stiffened Metal 
Cylinders IV-Continuation of Tests of Sheet-Covered Specimens 
and Studies of the Buckling Phenomena of Unstiffened Circular 
Cylinders, (207)*t NACA T.N. 908, I-57 (1943). 

Some Investigations of the General Instability of Stiffened Metal 
Cylinders V-Stiffened Metal Cylinders Subjected to Pure Bend
ing, (208),*t NACA T.N. 909,1-73 (1943). 

Some Investigations of the General Instability of Stiffened Metal 
Cylinders VI-Stiffened Metal Cylinders Subjected to Combined 
Bending and Transverse Shear, (2Io)*t NACA T.N. 910, 1-87 
(1943)· 

Some Investigations of the General Instability of Stiffened Metal 
Cylinders VII-Stiffened Metal Cylinders Subjected to Combined 
Bending and Torsion, (221),* NACA T.N. 9II, 1-49 (1946). 

HAYES, W. D. 
Linearized Supersonic Flows with Axial Symmetry, (182), Quart. 

Appl. Math., 4, 255-261 (1946). 
HEAD, R. M., AND E. E. SECHLER. 

Normal Pressure Tests of Unstiffened Flat Plates, (2I4),*t NACA 
T.N. 943, I-58 (1944). 

KARMAN, THEODORE VON 

Aerothermodynamics, (226),* Columbia Univ. Lectures, 1-120 
(1947)· 

The Similarity Law of Transonic Flow, (228), J. Math. & Phys., 26, 
182-19° (1947)· 

Supersonic Aerodynamics-Principles and Applications, (188), J. 
Aero. Sci., 14, 373-409 (1947)· 

Theoretical Consideration on High-Speed Flight Stability Control, 
(225),* Aeroplane, 53,354-355 (1947). 

* Not available for distribution. 
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______ , AND MAURICE A. BlOT. 

Mathematical Methods in Engineering, t xii + 505 pp., McGraw
Hill Book Company, Inc., New York, I940. 

______ , AND WEI-ZANG CHIEN. 

Torsion with Variable Twist, (179), T. Aero. Sci., I3, 50 3-5 IO 
(I946). 

LEES, LESTER, AND CHIA CHIAO LIN. 
Investigation of the Stability of the Laminar Boundary Layer in a 

Compressible Fluid, (220), *t NACA T.N. IlI5, I-86 (I946). 

LIEPMANN, HANS W. 
The Interaction Between Boundary Layer and Shock Waves in Tran

sonic Flow, (I84), J. Aero. Sci., I3, 623-637 (I946). 
Investigation of Boundary-Layer Transition on Concave Walls, 

(2I7),*t NACA WTRACR W-87, I-29 (I945). 
Investigation on Laminary Boundary-Layer Stability and Transition 

on Curved Boundaries, (209),*t NACA WTR ACR W-I07, 
I-64 (I943)· 

_____ , AND HARRY ASHKENAS. 

Shock-Wave Oscillations in Wind Tunnels, (I89), T. Aero. Sci., 14, 
295-302 (I94 7)· 

______ , AND GERTRUDE FILA. 

Investigations of Effects of Surface Temperature and Single Rough
ness Elements on Boundary-Layer Transition, (222),* NACA 
T.N. Il96, I-25 (I947). 

______ " AND JOHN LAUFER. 

Investigations of Free Turbulent Mixing, (224),* NACA T.N. 
I257, I-53 (I947)· 

_____ , AND ALLEN E. PUCKETT. 

Introduction to Aerodynamics of a Compressible Fluid, ix + 262 
pages, John Wiley & Sons, Inc., New York, I947. 

LING, CHIH-BING. 

On the Stresses in a Plate Containing Two Circular Holes, (232), 
T. Appl. Phys., I9, 77-82 (I948). 

Torsion of a Circular Tube with Longitudinal Circular Holes, 
(I87),* Quart. Appl. Math., 5, I68-I8I (I947). 

MILLIKAN, CLARK B. 

Aerodynamics of the Airplane,t xi + I8I pages, John Wiley & 
Sons, Inc., New York, I94I. 

* Not available for distribution. 
t Not previously reported. 
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MYKLESTAD, N. O. 
A Brief Review of Articles Dealing with Aspect Ratio Corrections as 

Applied to Wing Flutter Computations, (201),t§ GALCIT 
Flutter Rep. 7, 1-39 (1942). 

Flutter Investigation of an Airplane Wing with Various Locations 
and Flexibilities of Engine Mountings, (213),t§ GALCIT Flutter 
Rep. II, 1-10 (1944), . 

PUCKETT, ALLEN E. 
High-Speed Ae.rodynamics, (IS3a), * Eng. & Sci Mo., 9, 5-7 (1946). 
Supersonic Nozzle Design, (IS3), J. Appl. Mech., 13, 265-270 

(1946). 
_____ , AND H. J. STEWART. 

Aerodynamic Performance of Delta Wings at Supersonic Speeds, 
(23 1 ), J. Aero. Sci., 14, 567-57S (1947). 

RANNIE, W. D. 
Theoretical Analysis of Wright Field Wind Tunnel Flutter Model 

Experiments, (194),t§ GALCIT Flutter Rep. 2, 1-47 (1941). 
RASOF, BERNARD. 

Vibration Analysis of a Wing Mounting Flexibly Suspended Engines, 
(2II),t§ CALCIT Flutter Rep. 10, 1-25S (I943). 

SECHLER, E. E., AND J. L. FREDERICK. 
The Strength of Semielliptical Cylinders Subjected to Combined 

Loadings, (21S),*t NACA T.N. 957, 1-63 (1945). 
SEIFERT, HOWARD S., MARK M. MILLS, AND MARTIN SUMMERFIELD. 

The Physics of Rockets, (191),* Am. J. Phys., 15, 1-21, I21-140, 
255-272 (I947)· 

STEWART, H. J. 
"Kinematics and Dynamics of Fluid Flow," (174a),t* 4II-500 of 

Handbook of Meterology, F. A. Berry, Jr., E. Bollay, and N. R. 
Beers, McGraw-Hill Book Company, Inc., New York, 1945. 

The Lift of a Delta Wing at Supersonic Speeds, (lSI), Quart. Ap pl. 
Math., 4, 246-254 (1946). 

TSIEN, HSUE-SHEN. 
The "Limiting Line" in Mixed Subsonic and Supersonic Flow of 

Compressible Fluids, (216),*t NACA T.N. 961, 1-33 (1944). 
Similarity Laws of Hypersonic Flows, (ISO), J. Math. & Phys., 25, 

247-251 (1946). 
Superaerodynamics, Mechanics of Rarefied Gases, (IS5), J. Aero. 
Sci., I3, 653-664 (1946). 

* Not available for distribution. 
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_____ ~ AND YUNG-HUAI Kuo. 
Two-Dimen~ional Irrotational Mixed Subsonic and Supersonic Flow 

of a Compressible Fluid and the Upper Critical Mach Number, 
(219),*t NACA T.N. 995, 1-37 (1946). 

_____ , AND RICHARD SCHAMBERG. 

Propagation of Plane Sound Waves in Rarefied Gases, (186), f. 
Aero. Sci., 18, 334-341 (1946). 

WIANCKO, T. H. 
Operation of Electrical Flutter Predictor for Three Degrees of Free

dom, (203),t§ GALCIT Flutter Rep. 9,1-46 (1943). 
WINSON, JONATHAN. 

Motion of an Unarticulated Helicopter Blade, (230), J. Aero. Sci., 
I4, 520-5 26 (1947)· 

Southern California Cooperative Wind Tunnel 

MILLIKAN, C. B. 

High Speed Testing in the Southern California Cooperative Wind 
Tunnel,* summarized Aeroplane, 53,401-402 (1947). 

_____ , J. E. SMITH, AND R. W. BELL. 

High Speed Testing in the Southe.rn California Cooperative Wind 
Tunnel, (CWT I), J. Aero. Sci., 15,69-88 (1948). 

CIVIL AND MECHANICAL ENGINEERING 

BELL, H. S. 
The Effect of Entrance Mixing on the Size of Density Currents in 

Shaver Lake, Am. Geophys. Un., 28,5,780-791 (Oct., 1947). 
Photographic Techniques in Experimental Hydraulics, Proc. Third 

Hydr. Conf., Bull. 31, Univ. Iowa Studies in Eng., 59-78 (1947). 
BOBISCH, W. J. 

Three Dimensional Evaluation of Foundation Contact Pressures, * 
Design Memo. No. G-3, War Dept., Corps of Eng., Office District 
Engineer, Omaha, Neb. (Nov., 1947). 

CLARK, D. S. 
The Influence of Impact Velocity on the Tensile Characteristics of 

Some Aircraft Metals and Alloys,t N.A.C.A. Tech. Note No. 
868,63 pp. (Oct., 1942). 

DAILY, J. W. 
The Water Tunnel as a Tool in Hydraulic Research, Proc. Third 

Hydr. Conf., Bull. 31, Univ. Iowa Studies in Eng., 169-191 
(1947) . 

* Not available for distribution. 
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DAUGHERTY, R. L. 
The Influence Df ViSCDSity Dn Centrifugal Pump PerfDrmance (Dis

cussiDn) * Trans. A.S.M.E., 68, 841-2 (NDV., 1946). 
DUWEZ, P. E., AND D. S. CLARK. 

An Experimental Study Df the PrDpagatiDn Df Plastic DefDrmatiDn 
under CDnditiDns Df LDngitudinal Impact, Proc. A.S.T.M., 47, 
50.2-532 (1947)· 

HOUSNER, G. W. 
Characteristics Df StrDng-MDtiDn Earthquakes, Bull. Seismo. Soc. 

Amer., 37, 19-31 (Jan., 1947). 
CDrrelatiDn of TensiDn Creep Test with RelaxatiDn Tests (Discus

siDn) , J. Appl. Mech., 14, A352-A353 (Dec., 1947). 
GrDund Displacement CDmputed frDm Strong-MDtiDn Accelero

grams, Bull Seismo. Soc. Amer., 37,299-30.5 (Oct., 1947). 
KNAPP, R. T. 

Special Cameras and Flash Lamps fDr High-Speed Underwate.r 
PhDtDgraphy, J. Soc. Motion Picture Engineers, 49, I, 64-82 
(July, 1947). 

______ " J. W. DAlLY, AND A. HOLLANDER. 

Test Characteristics Df a CDmbined Pump-Turbine MDdel with 
Wicket Gates by R. V. Terry and F. E. Jaski (DiscussiDn)t Trans. 
A.S.M.E., 73I-744 (NDV., 1942). 

KYROPOULOS, P. 
Traffic NDise, * Traffic Quat. (published by E.N.O. FDundatiDn fDr 

Highway Traffic CDntrol, Saugatuck, CDnn.) 2, I, 3I-43 (Jan., 
I948). 

McMASTER, R. C, F. C LINDVALL, AND EDYTHE DIAL. 
The ClassificatiDn and Recording Df SpDt-Weld Defects Revealed by 

RadiDgraphy,* Welding J., 26, 2, I2I-129 (Feb., I947). 
______ " F. C LINDVALL, AND L. P. GAARD. 

RadiDgraphy Df SpDt Welds in VariDus Sheet Gages and Dissimilar 
Gage CDmbinatiDns,* Welding J., 26, I, I9-29 (Jan., I947). 

_____ , F. C. LINDVALL, AND J. W. SMITH. 

ShDrt SDurce-Object-Distance ExpDsure Techniques in SpDtwe1d 
Radiography,* Non-Destructive Testing, 7, 2 (Fall, I947). 

MORRIS, B. T. 
SCDur-CDntrDl and SCDur-Resistant Design fDr Hydraulic Structures, t 

Trans. Am. Geophys. Un.,6D-67 (I942). 
_____ , AND D. C. JOHNSON. 

Hydraulic Design Df DrDp Structures fDr Gully CDntrDI,t Proc. 
A.S.C.E., 68, I, I7-48 (Jan., I942). 

* Not available for distribution. 
t Not previously reported. 
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______ , AND D. C. JOHNSON. 
Hydraulic Design of Drop Structures for Gully Control, t Proc. 

A.S.C.E., 68, I, 17-48 (Jan., 1942). 
VAN DRIEST, E. R. 

Experimental Investigation of Turbulence Diffusion: A Factor in 
Transportation of Sediment in Open-Channel Flow, t J. Ap pl. 
Mech., 12, 2, A9I-AIOO (June, 1945). 

VANONI, V. A. 
Development of the Mechanics of Sediment Transportation, Proc. 

Sedimentation Conf. Fed. Interagency Basin Com., Denver, Colo. 
(May, 1947). 

INDUSTRIAL DESIGN SECTION 

D URING the war years and immediately thereafter, a major part of 
the Industrial Design Section's efforts were devoted to a reorgani

zation of the information needed to enable product design to reflect 
more accurately the then available materials and processes. To this end, 
the Section's war-time research and publications show design adjusted 
to the use of refractory earths and other non-critical basic materials. 

The post-war readjustment period in Industrial Design is character
ized by re-evaluation of the basic elements in the light of current tech
nological advances and economic conditions. The designer of mass
produced items today must be trained in engineering, sales manage
ment, and finance, as well as in the arts traditionally associated with 
design. The approach used by Mr. Welch in his articles is representative 
of the type of industrial design which today finds the greatest accept
ance in industry-that is, planning for the future by the use of product 
and market research, and designing in terms of engineering materials 
and processes unknown to the past generation. 

J. P. YOUTZ, Administrative Assistant in Charge. 

WELCH, DAVID F. 
Ceramic Street Lamp Reflector, t Eng. & Sci. Mo., 7, 19, 20 (1944). 
Designing for Improved Appearance, Machine Design, 19, 101, 106 

(1947)· 
Design Trencls,* Machine Design, 19, I09-II3, 190 (1947). 
Industrial Design at the California Institute, Eng. & Sci. Mo., 10, 

2-10 (1947). 

* Not available for distribution. 
t Not previously reported. 



DIVISION OF THE GEOLOGICAL SCIENCES 

Balch Graduate School of the Geological Sciences; Charles Arms and 
Seeley W. Mudd Laboratories of the Geological Sciences; 

Seismological Laboratory 

"MONG the research contributions by staff members and students in .n.. the Division of the Geological Sciences are investigations of earth
quake phenomena, propagation of elastic waves in the earth's crust, 
studies in geomorphology and paleontology, river floods and mineral 
deposits of economic value. 

It has been found by C. Y., Fu that the usual way of treating energy 
propagation through the earth by means of the ray picture may lead to 
incorrect results. This has led to a new theory more in conformity with 
the facts. . . 

Study has been made by B. Gutenberg of the ,records obtained from 
the atomic bomb test, and not only have travel times been obtained of 
elastic waves through the earth from New Mexico to California, but 
information is also available regarding the propagation of sound waves 
through the atmosphere. The travel times calculated from earthquake 
records are confirmed. Gutenberg has likewise summarized the method 
employed to locate hurricanes by the use of microseismic records that 
were obtained from the experimental stations of the U. S. Navy De
partment. 

The waves through the earth which resulted from the Bikini test and 
were recorded on a number of Pacific Coast Benioff vertical seismo
graphs were used by Gutenberg and C. F. Richter to check the travel 
times of elastic waves through the earth, calculated from earthquakes, 
and the agreement between the two was found to be close. These two 
authors have also published a summary of research conducted at the 
Seismological Laboratory during 1946. 

Richter published the results of a microseismic study of an earth
quake known to have occurred along a fault previously studied in detail 
in the field by J. P. Buwalda. 

R. P. Sharp of the Division staff, lately appointed associate editor of 
the Journal of Geology, reports in this journal on a new interpretation 
as to the origin of a certain formation found in the Big Horn Moun
tains, Wyoming, regarded for the past forty years as representing a 
glacial deposit. 

R. H. Jahns is responsible for the most exhaustive study of pegmatite 
deposits yet published. It represents the first of a series to be published 
by the U. S. Geological Survey. The contribution demonstrates a syste
matic distribution of commercially desirable minerals in pegmatites. In a 
paper published by the U.S.G.S., Division of Water Resources, Jahns 
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attempts to determine the periodicity of extraordinary floods in the 
Connecticut Valley by study of flood sedimentation and the recording 
of the detailed Quaternary history of the Connecticut River. 

CHESTER STOCK, Chairman. 

BENIOFF, HUGo. 
Seismological Instruments Developed at CIT, Eng. & Sci. Mo., II, 

24-25 (1948). 
BUWALDA, J. P. 

Geologic Faulting in Southern California, Eng. & Sci. Mo., II, 15-
18 (1948). 

Unusual Opportunities for Training in Geophysics at CIT, Eng. & 
Sci. Mo., II, 10 (1948). 

CAMPBELL, IAN. 
Petrology at the California Institute, Eng. & Sci. Mo., II, 21-23 

(1948). 
DAVID, LORE R. 

Significance of Fish Remains in Recent Deposits off the Coast of 
Southern California, Bull. Amer. Assn. Pet. Geol., 31, 367-370 
(1947)· 

Halosauridae from the California Tertiary, ,. Paleo., 22, 94-100 
(1948). 

DURHAM, J. W. 
Upper Aptian Nautiloids from Colombia, ,. Paleo., 20, 428-434 

(1946). 
Corals from the Gulf of California and North Pacific Coast of 

America, Geol. Soc. Amer. Memoir 20,68 pp. (1947). 
Fu, C. Y. 

On Seismic Rays and Waves, Bull. Seismo. Soc. Amer., 37, 331-346 
(1947)· 

GUTENBERG, B. 
A Geophysicist X-Rays Mother Earth, Eng. & Sci. Mo., II, 19-20 

(1948). 
Interpretation of Records Obtained from the New Mexico Atomic 

Bomb Test, July 16, 1945, Bull. Seismo. Soc. Amer., 36, 327-330 
(1946). 

Microseisms and Weather Forecasting. J. Meteor., 4, 21-28 (1947). 
_____ , AND C. F. RICHTER. 

Earthquake Study in Southern California, 1946, Trans. Amer. 
Geophys. Union, 28, 633 (1947). 

Seismic Waves from Atomic Bomb Tests. Trans. Amer. Geophys. 
Union, 27, 776 (1946). 

_____ , AND C. Y. Fu. 
Remarks on Multiple Reflections, Geophysics, 13,45-48 (1948). 

25 



HOPPER, R. H. 

Geologic Section from the Sierra Nevada to Death Valley, California, 
Bull. Geol. Soc. Amer., 58, 393-432 (1947). 

HOWELL, B. F., JR. 

Some Effects of Geologic Structure on Radio Reception, Geophysics, 
8, 165-176 (1943) 

JAHNS, RICHARD H. 

The Gem Deposits of Southern California, Eng. & Sci. Mo., II, 6-9 
(1948). 

Geologic Features of the Connecticut Valley, Mass., as Related to 
Recent Floods, U. S. Geol. Survey Water-Supply Paper 996, 158 
pp. (1947)· 

Mica Deposits of the Petaca District, Rio Arriba County, New 
Mexico, New Mexico Bureau of Mines Bull. 25, 294 pp. (1946). 

Review of Notes on Optical Mineralogy,* by George Tunell, Amer. 
Min., 32,697-698 (1947). 

_____ , AND J. L. GILLSON. 

Basic Research in the Field of Industrial Minerals and Rocks, Econ. 
Geol., 42, 737-746 (1947). 

NIGRA, JOHN 0., AND JOHN F. LANCE. 

A Statistical Study of the Metapodials of the Dire Wolf Group from 
the Pleistocene of Rancho La Brea, Bull. So. Cal. Acad. Sci., 46, 
26-34 (1947). 

NOBLE, J. A. 
Ore Minerals under the Microscope, Eng. & Sci. Mo., II, 13-14 

(1948). 
RICHTER, C. F. 

International Recovery in Seismology, Sci. Mo., 46, 67-70 (1948). 
The Manix, California, Earthquake of April 10, 1947, Bull. Seismo. 

Soc. Amer., 37, 171-179 (1947). 
Recording with Benioff Instruments at Pasadena, * Union Geodesique 

et Geophysique Internationale, Association de Seismologie, Publi
cations du Bureau Central Seismologique International, Serie A, 
Travaux Scientifiques, Fascicule Nr. 16,72-82, 1946, (1947). 

The Seismological Laboratory and Earthquake Study, Eng. & Sci. Mo., 
II, II-I2 (1948). 

SHARP, R. P. 
Early Tertiary Fanglomerate of the Big Horn Mountains, Wyoming, 

J. Geol., 56, 1-15 (1948). 
Geomorphology-The Science of Today's Geology, Eng. & Sci. Mo., 

II,26-28 (1948). 

* Not available for distribution. 



SMITH, ALEXANDER. 

Control of Ore by Primary Igneous Structures, Porcher Island, British 
Columbia, Bull. Geol. Soc. Amer., 58, 245-262 (1947). 

STOCK, CHESTER. 

The Dawn Horse or Eohippus, Eng. & Sci. Mo., 10,4-5 (1947). 
Geology at the Institute, Eng. & Sci. Mo., II, 5 (1948). 
Memorial to John Campbell Merriam, Proc. Geol. Soc. Amer. 1946, 

183-197 (1947)· 
A Peculiar New Carnivore from the Cuyama Miocene, California, 

Bull. So. Cal. Acad. Sci., 46, 84-89 (1947). 
Uncovering the Ancient Life of Mexico, Eng. & Sci. Mo., II, 29-31 

(1948). 
WILLOUGHBY, D. P. 

Dwarf Horses of the Southwest,*t West. Horseman, 10, IO-II, 38, 
40 (1945)· . 

The Origin of Dwarf Horses, West. Horseman, II, 17, .36-37 
(1946) . 

The Zebra is a Dark Horse, Fauna, 8, 66-70 (1946). 
WOOD, HARRY O. 

Earthquakes in Southern California with Geologic Relations, Parts 
I and II, Bull. Seismo. Soc. Amer., 37, I07-258 (1947). 

A Possible Layer for the Transmission of Fast P Waves from Surface 
Disturbances, Bull. Seismo. Soc. Amer., 38, 33-39 (1948). 

DIVISION OF THE HUMANITIES 

T HE publications listed below reflect some of the varied interests and 
activities df the members of the Division. Professor Gilbert's arti

cles present some of the results of work carried on during the war, when 
he was on loan, part- or full-time, to the War Production Board and the 
Army Air Forces. As is the case with many other members of the 
Faculty, some of his work must still remain unreported because of se
curity restrictions. 

Professor Paul's book on the first twenty-five years of gold-mining in 
California was fortunately published in time for the centennial of the 
discovery of gold in the state. It is the first part of an extensive in
vestigation of the growth and development of California as a part of the 
Union during the second half of the nineteenth century. 

Dr. Stern's articles indicate that he is primarily a philosopher, though 
his appointment at the Institute is as Lecturer in French and German. 

* Not available for distribution. 
t Not previously reported. 
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Of particular interest at present is his critical analysis of Existentialism, 
a theory which is currently attracting a good deal of attention. 

Professor Stanton's article is an appreciation of the late Professor 
Laing's service to the Institute during the years 1921-1946. 

The work of the Industrial Relations Section, since it represents a 
closely unified program of activity, is listed separately below. 

C. K. JUDY, Chairman. 

GILBERT, H. N. 
Air Offensive Against Germany, t Eng. & Sci. Mo., 9, 5, 10-13 

(1946). 
The Emergency in Aircraft Manufacture, t Harvard Bus. Rev., 518-

519 (Summer, 1941). 
The Expansion of ShipbuiIding,t Harvard Bus. Rev., 20,2, 156-170 

(Winter, 1942). 
From Industrial Mobilization to War Production, t Harvard Bus. 

Rev., 21, I, 124-136 (Autumn, 1942). 
Planes Planes Planes Planes Planes,t* The Christian Science Moni

tor, 3, 14 (1942). 
PAUL, R. W. 

California Gold. The Beginning of Mining in the Far West, xvi + 
341 Ph Harvard University Press, Cambridge, (1947)· 

STANTON, R. 
Graham Allan Laing, * Eng. & Sci. Mo., 10, I, II-I2 (1947)' 

STERLING, J. E. W. 
Who Is Clio? Where Is She? Pac. Spectator, I, 3, 272-284 (Sum

mer, 1947). 
STERN, A. 

Husserl y el nuevo absolutismo filos6fico, Cuadernos Americanos, 
Ano 5, 5, IOO-II9, Mexico, D. F. (1946). 

Mythologie et Positivisme dans la Conception de l'Etat, pp. 85-IIO of 
Les Doctrines Politiques Modernes, ed. by B. Mirkine-Guetzevitch, 
Brentano's, New York, I947. 

Sartre and French Existentialism, Personalist, 29, I, 17-31 (1948). 
TANHAM, G. K. 

British Press Reaction to the Belgian Surrender in 1940*, Historian, 
ro, I, 3-13 (Autumn, 1947). 

* Not available for distribution. 
t Not previously reported. 



INDUSTRIAL RELATIONS SECTION 

T HE Industrial Relations Section has issued a variety of publications 
designed for two purposes: (1) to interpret to as large a group as 

possible some of the problems and some of the solutions of problems of 
industrial relations, and (2) to present the results of original research. 

Since the problems of industrial ,relations affect all industries includ
ing manufacturing, service, and even government itself, the Section has 
felt a responsibility to explain the problems of industrial relations and 
some of the proposed solutions to as many groups as possible. Some of 
the many addresses by the director were published for still wider dis
tribution among such diverse groups as the alumni of the California 
Institute, the producers of butadiene, and employers in the apparel 
industry. 

The Section recognizes the need for developing and training the 
staffs of the personnel and industrial relations departments. As part of 
this activity the Section has started a series of publications outlining 
some of the "Current Problems of Personnel Management" and pro
viding selected reading lists to aid in further study of these problems by 
individuals. 

The Section has not confined its activities to personnel departments 
alone. It has realized that every supervisor has to perform a great 
variety of personnel functions. The Section has made available a care
fully annotated list of thirty-two books for supervisors and has compiled 
for the same books a composite index in tabular form. This new tech
nique makes it relatively easy for supervisors to find solutions for 
specific problems and for training directors to develop appropriate 
courses within individual companies. 

One of the most pressing problems of management in the post-war 
period has been the problem of maintaining discipline. The Section 
encouraged the preparation of a study of the experience of General 
Motors Corporation by H. W. Anderson, Vice President in Charge, 
Personnel Staff of General Motors. Mr. Anderson's analysis was pre
sented at a special dinner and his paper was published by the Section. 
As a supplement to this analysis of the experience of one company, 
Francis Odell prepared an analysis of "Disciplinary Clauses in Union 
Contracts. " 

In the area of research the Section inaugurated a survey of personnel 
practices among industries in Los Angeles County. The first study, 
which was published early in 1948, pioneered in the use of new tech
niques in the preparation and analysis of questionnaires. The response 
to the improved questionnaire was so satisfactory that for the first time 
in any community it has been possible to analyze personnel practices in 
terms of specific industries as well as in terms of the community as a 
whole. The Section plans to amplify such material and keep it up to 
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date, and by so doing, make available a great deal of information needed 
in the formulation of sound policies either by companies or through 
collective bargaining. 

ROBERT D. GRAY, Director. 
Note: Of the publications listed below, Bulletin No. 14 is for sale 

at $2.50 per copy. Single copies of Circulars No. 10, II, 12, 13, 14, 15 
are available for free distribution; quantity prices will be quoted on 
request. 

ANDERSON, H. W. 
Management's Responsibility for Discipline, 7 pp., Circ. No. 12, 

Industrial Relations Section, Feb., 1947. 
CARPENTER, C. U. 

The Working of a Labor Department in Industrial Establishments, 
6 pp., Circ. No. 15, Industrial Relations Section, Jan., 1948; re
printed from Eng. Mag., 25, 1-9 (1903). 

GRAY, ROBERT D. 
Are Workers and Bosses People?* Western Apparel Industry, 2, II; 

1819, 21 (June, 1947) ; also under title, "Management Can Get 
Better Results," Apparel Manufacturer, 63-64, 79 (June, 1947). 

A Challenge to Management, * Proc. 24th Ann. Conv. Nat. Ass. 
Foremen, 18 (Sept., 1947). 

How Can We Improve Industrial Relations?* Eng. & Sci. Mo., 9; 
10-II, 19 (Oct., 1946). 

[Industrial Relations],* pp. 45-52, Minutes of Meeting of Opera
tions Com. on Prod. of Butadiene from Petroleum, Los Angeles, 
Nov. 4-6, 1946. 

Research in Wage Problems, * Training and Research in Industrial 
Relations: II, pp. 71-75, Bull. 4, Industrial Relations Center, Univ. 
of Minnesota, Apr., 1947. 

INDUSTRIAL RELATIONS SECTION STAFF. 

Annual Report, 4 pp., Cire. No. 14, Industrial Relations Section, 
Oct., 1947. 

Catalog of Publications on Industrial Relations, 3 pp., Circ. No. II, 
Industrial Relations Section, Nov., 1946. 

Selected Reading List on Industrial Relations for Supervisors, 8 pp., 
Cire. No. 10, Industrial Relations Section, October, 1946. 

ODELL, FRANCIS. 

Disciplinary Clauses in Union Contracts, 7 pp., Cire. No. 13, Indus
trial Relations Section, May, 1947. 

SENSOR, RICHARD 0., AND MARy FAITH MARTIN, COMPILERS. 

Survey of Personnel Practices in Los Angeles County, 45 pp., Bull. 
No. 14, Industrial Relations Section, Jan., 1948. 

* Not available for distribution. 



D I V I S ION 0 F P H Y SIC S, A S T RON 0 M Y, 

MATHEMATICS AND ELECTRICAL 

ENGINEERING 

ASTRONOMY and Physics. While the members of the Physics Staff at 
.f'l.. the Institute have for the most part resumed their prewar activi
ties, this is not yet fully evident from their publications. Nevertheless 
the following list does indicate in a general way, in spite of serious 
gaps, the range of investigations unde.rway in physics and astrophysics. 

Thus impo.rtant cosmic-ray and mesotron studies, fundamental work 
on the energy levels in the nuclei of the light elements, and the syste
matic search of the sky with the Schmidt telescopes on Palomar Moun
tain have been resumed. Moreover, the gamma-ray spectrometer de
scribed in one of the papers listed below has been put to use and 
promises to provide an important new precision tool for the attack on 
nuclear disintegration processes. 

As indicated also in the list of publications that follows, intensive 
work on many different types of theoretical problems is being carried 
on and somewhat scattered investigations of various problems of the 
solid state and low-temperature physics are unde.r way, as well as ex
periments on the production of artificial meteors from shaped charges. 

Other important investigations actually in progress, but not yet pub
lished, include experimental work in electronics, in spectroscopy, on the 
separation of isotopes and a new precision determination of elm, and 
theoretical work on the absorption of sound in fogs, on cosmic-ray 
showers, and on astronomical applications of physics. 

Mathematics. In the past the main lines of mathematical research and 
publication at the Institute have been algebra and the theory of num
bers, abstract spaces and general analysis, and the special functions of 
mathematical physics. That these lines are still being intensively fol
lowed is indicated in the following list of publications but not that 
new work is also underway in modern analysis, theo.ry of differential 
equations, mathematical statistics, lattice theory, etc., as is actually the 
case. 

Electrical Engineering. As indicated in part only in the list of pub
lications that follows, the Electrical Engineering staff and students at 
the Institute are engaged in research work in the following fields: high 
voltage dielectric studies (particularly dielectric .recovery), instrumen
tation for rockets, airplanes and missiles, television techniques, the use 
of electronic circuits in cosmic-ray work, noise sources in radio (includ
ing solar noises), frequency modulation phenomena (particularly 
multipath distortion), the physics of microwaves as related to dielectric 
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constants, conductivity and permeability, microwave propagation and 
its contribution to meteorology, phase conversion of electric currents, 
basic studies of missile control systems, airplane stability and landing 
shock, building vibration analyses, and temperature distribution and 
heat flow in liquids. 

E. C. WATSON, Chairman. 

ASTRONOMY AND PHYSICS 

ANDERSON, C. D. 
Review of Elementary Nuclear Theory, by H. A. Bethe, Air Univ. 

Quart. Rev., Maxwellfield, Alabama, 1,3,101-103 (1947). 
_____ , RAYMOND V. ADAMS, PAUL E. LLOYD, AND R. RONALD 

RAU. 
On the Mass and the Distintegration Products of the Mesotron, Phys. 

Rev., 72, 724-727 (1947). 
_____ , PAUL E. LLOYD, R. RONALD RAu, AND RAM C. 

SAXENA. 

Cosmic Rays at 30,000 Feet, Rev. Mod. Phys., 20, 334-339 (1948). 
BATEMAN, HARRY. 

Accidents with Rotating Bodies, Am. J. Phys., 15, 36-44 (1947)' 
BARNETT, S. J. 

Note on Diamagnetism: Clarification of Relations between Funda· 
mental Molecular Theories, Rev. Mod. Phys., 20, 78-81 (1948). 

_____ , AND D. S. WEBBER. 

Note on a Variation with Frequency of the Torsional Modulus of 
German Silver Wire and Its Relation to Gyromagnetic Measure
ments, Phys. Rev., 71, 896-902 (1947). 

BIEHL, A. T., R. A. MONTGOMERY, H. V. NEHER, W. H. PICKERING, 
AND W. C. ROESCH. 
New Cosmic-Ray Telescope for High Altitudes, Rev. Mod. Phys., 

20,353-359 (1948). 
Recent Studies of the Cosmic-Ray Latitude Effect at High Altitudes, 

Rev. Mod. Phys., 20,360-366 (1948). 
CHRISTY, R. F., AND R. LATTER. 

Proton Widths of Light Nuclei, Rev. Mod. Phys., 20, 185-190 
(1948). 

_____ , E. R. COHEN, W. A. FOWLER, C. C. LAURITSEN, AND 

T. LAURITSEN. 
The Conservation of Momentum in the Disintegration of LiS, Phys. 

Rev., 72, 698-7II (1947). 
DAVIS, LEVERETT, JR. 

Stellar Electromagnetic Fields, Phys. Rev., 72, 632-633 (1947). 



______ , AND RAFAEL LORENTE DE No. 
Contribution to the Mathematical Theory of the Electrotonus, Studies 

for Rockefeller Inst. for Med. Res., 141,442-496 (1947). 
DuMoND, JESSE W. M. 

High Resolving Power, Curved-Crystal Focusing Spectrometer for 
Short Wave-Length X-Rays and Gamma-Rays, Rev. Sci. Ins!., 18, 
626-638 (1947)· 

Method of Correcting Low Angle X-Ray Diffraction Curves for the 
Study of Small Particle Sizes, Phys. Rev., 72, 83-84 (1947). 

Solid-State Interpretation of the Structure Near the Limit of the 
Continuous X-Ray Spectrum, Phys. Rev., 72, 276-283 (1947). 

X-Rays, Nature of, Encycl. Brit., 23, 838D-847 (1947). 
_____ , AND E. RICHARD COHEN. 

Our Knowledge of the Atomic Constants F, N, m, and h in 1947, 
and of other Constants Derivable from Them, Rev. Mod. Phys., 
20,82-108 (1947). 

_____ , DAVID A. LIND, AND E. RICHARD COHEN. 
Precision Me.thod of Generating Circular Cylindrical Surfaces of 

Large Radius of Curvature for Use in the Curved-Crystal Spectro
meter, Rev. Sci. Instru., 18, 6I7-625 (1947). 

EpSTEIN, PAUL S. 
On the Elastic Properties of Lattices, Phys. Rev., 70,915-922 (1946). 
Radio-Wave Propagation and Electromagnetic Surface Waves, Proc. 

Nat. Acad. Sci., 33, 195-199 (1947). 
Robert Andrews Millikan as Physicist and Teacher, Rev. Mod. Phys., 

20,10-25 (1948). 
FOWLER, W. A., C. C. LAURITSEN, AND T. LAURITSEN. 

Electrostatic Analyzer for I.5-Mev Protons, Rev. Sci. Instru., 18, 
818-820 (1947). 

Gamma-Radiation from Excited States of Light Nuclei, Rev. Mod. 
Phys., 20, 236-277 (1948). 

Gamma-Radiation from Light Nuclei under Proton Bombardment, 
Phys. Rev., 73, 181-182 (1948). 

GOETZ, ALEXANDER. 
Materials, Techniques, and Testing Methods for the Sanitation 

(Bacterial Decontamination) of Small-Scale Water Supplies in the 
Field Used in Germany during and after the War, * Fiat Final Re
port 1312, Joint Intelligence Objectives Agency, Washington, D.C. 
(1947)· 

E. L. ARMI, M. G. FOSTER, AND A. B. C. ANDERSON. 
Metallic Film Formation at Low Temperatures, Chem. Rev., 39, 418-

495 (1946). 

* Not available for distribution. 
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_____ , AND EDWARD C. Y. INN. 

Reversible Photolysis of Ag Sorbed on Colloidial Metal Oxides, Rev. 
Mod. Phys., 20, 131-142 (1948). 

HORNYAK, W. F., AND T. LAURITSEN. 

Energy Levels of Light Nuclei, Rev. Mod. Phys., 20, 191-227 
(1948). 

LEIGHTON, R. B. 
Vibrational Spectrum and Specific Heat of a Face-Centered Cubic 

Crystal, Rev. Mod. Phys., 20, 165-175 (1948). 
MILLIKAN, ROBERT A. 

The B.rains of Young America, Am. Weekly, pp. 6-7, April 27, 
1947· 

The Control of the Atomic Bomb, Pharos of Alpha Omega Alpha, 
!o, I, 1-7 (1946). 

Electrons (+ and -), Protons, Photons, Neutrons, Mesotrons, and 
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JET PROPULSION LABORATORY 

OF THE CALIFORNIA INSTITUTE 

OF TECHNOLOGY 

T HE prime function of the Jet Propulsion Laboratory is the evalua
tion of propulsion systems for the armed services rather than the 

development and fabrication of specified jet propulsion equipment. For 
this reason publications of the staff members cover a very wide range of 
subject matter related to the field of jet propulsion. 

During the year 1947-48 a total of 127 reports were published and 
distributed to various Government agencies, educational institutions, and 
industrial organizations. The distribution of these reports is generally 
made according to the Army-Navy distribution lists, and approximately 
195 copies of each report are so distributed. 

The following representative list indicates the type of problems with 
which the Laboratory is concerned and on which reports have been 
published: 

1. Thermodynamics and kinetics of combustion. 
2. Physical and chemical properties of liquid and solid propellants. 
3. Theoretical and experimental studies of the performance of both 

liquid and solid propellants. 
4. Development of porous metals for use in the cooling of rocket

motor chambers and the study of flow of gases through porous 
media. 

5. The investigation of ceramic materials for rocket motors. 
6. Fluid mechanics and chemistry of air-fuel combustion. 
7. Basic as well as applied studies on heat transfer with surface boil-

ing, and sweat cooling with porous metals. 
8. Supersonic aerodynamics as applied to guided missiles. 
9. The effect of rocket motor geometry on performance. 
A fairly large portion of the work at the Jet Propulsion Laboratory 

is still of a classified nature; only the unclassified reports are listed 
below. 

LOUIS G. DUNN, Director. 
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Preliminary Investigation of the Damping Capacity of Porous Metals, 

Jet Propulsion Lab. Prog. Rep., NO.4-52 (Feb. 2, 1948). 
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