
endless life. . . . A t  all this a kind o f  godlike de- 
light mixed with shuddering awe comes over me to 
think that  nature by thy power is laid thus visibly 
open, is thus unveiled on every side." 
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AWARDS FOR RESEARCH AT T H E  
UNIVERSITY OF CALIFORNIA 

WNYmembers of the University of California 
faculty have received awards from the research fund 
of the university to carry on scientific and scholarly 
research next year. The research fund was created 
by the Board of Regents in 1917-18 with a n  initial 
appropriation of $2,000. ,For  the academic year 
1927-28 the regents have appropriated $85,000 i n  
support of specific research projects. This sum is  
considerably supplemented by balances available on 
J u n e  30, 1927, and by liberal donations from in-
dividuals and foundations. Grants i n  support of 
research are  made by  the president with the advice 
of the Board of Research, a committee of the Aca- 
demic Senate, to  individual members of the univer- 
sity o r  to  departments on the basis of the merits of 
their projects and estimates of the cost. These 
grants a re  supplementary to provisions f o r  research 
i n  regular departmental budgets, particularly such 
a s  those of the Lick Observatory, Scripps Institution 
of Oceanography, Hooper Foundation f o r  Medical 
Research and the Agricultural Experiment Station. 

The Board of Research i s  composed of the follow- 
ing members of the faculty : A. 0. Leuschner, chair-
man, E. C .  Hills, C. A. Kofoid, (3. N. Lewis, C .  B. 
Lipman, K. F. Meyer, F. J. Teggart, L. B. Loeb, 
secretm-y. 

The awards to  date f o r  research f o r  1-927-28 a re  
as. follows : 

Professor E. B. Babcock and Professor J. L. Collins, 
for a taxonomic study of the genus Crepis and genetic 
and cytological studies of Grepis hybrids. 

Professor A. R. Davis and Professor D. R. Hoagland, 
for &he study of plant growth under controlled environ- 
ment. 

Professor 0. B. Lipman for two assistants in research 
-on tree injection and on the essential chemical elements 
essential to plant growth. 

Professor H. M. Evans, three awards, sdpple'mentary 
to donations already made to assist in research on the 
relations between nutrition and fertility, on the effect 
of the endocrines, especially the hypophysis on the 
gonads and in a study of the sex cycle of the cat. 

Professor R. 0.Moody, for a radiographic study of 
the abdominal viscera. 

The Department of Anthropology, Professor R. H. 
Lowie, aha;mnan, for an assistant in research in con-
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nection with ethnological and archeological survey of 
California. 

Professor A. L. Kroeber, for a n  assistant in determin- 
ing the successive stages of development of the textile 
arts in prehistoric Peru. 

The Department of Bacteriology, Professor K. F. 
Meyer, chairman, for an assistant, for a study on hyper- 
sensitiveness with bacterial protein fractions. 

Professor G. L. Foster, for a study of carbohydrate 
metabolism of muscle. 

Professor D. 'M. Greenberg, for research in electro- 
chemistry of protein solutions. 

Professor C. L. A. Schmidt, an award supplementary 
to a grant already made, for an assistant in research 
on the dissociation constants of amino acids. 

Professor E. B. Sundstroem, for a study of acclimatiza- 
tion to low pressures of temperature and effect of low 
oxygenation on cancerous rats. 

Professors T. H. Goodspeed and R. E. CIausen, for 
genetic and cytological investigations on Nicotkna. 

The Department of Chemistry, Professor G. N. Lewis, 
chairman, for chemical research by members of the staff 
as follows: 

Professor W. C. Bray, for researches on the mecha- 
nism of inorganic reactions, involving the mechanism of 
catalytic agents in homogeneous and heterogeneous 
systems. 

Professor W. C. Blasdale, for a study of phase rela- 
tions involved in sea water or marine deposits with 
special reference to the extraction of valuable constitu- 
ents from such deposits. 

Professor G. E. E. Branch, for a study of polariza- 
tion in organic molecules and their effects on the rates 
and methods of reactions. 

Professor E. D. Eastman, for a study of high tem- 
perature equilibria of metal oxides with special refer- 
ence to the reduction of the oxides of free metals, the 
study of the third law of thermodynamics applied to 
solid solutions, and the free energy of water from the 
study of the oxygen electrode. 

Mr. W. F. Giauque, for a study of problems involving 
the third law of thermodynamics, and the production 
of extremely low temperatures by means of high para- 
magnetic substances. 

Professor G. E. Gibson and Professor EI. 0. Rams-
perger, for a study of the absorption spectrum of iodine 
bromide and related substances. 

Professor G-. E. Gibson and students, for (1) isotherms 
of gas mixtures at high pressures with a view to de- 
termination of free energy and entropy of mixing, and 
(2)  determination of stfaggjing of alpha particles from 
radium rays in various gases by the Wilsoh track method. 

Professor T. R. Rogness, for a study of positive ray 
analysis with special reference to this work as a means 
of studying molecular reactions. 

Professor J. H. Hildebrand, for (I) solubility rela- 
tions in terms of Raoult's law aad internal pressures, 
and (2) problems related to phenomena of surface ten- 
sion and colloidal chemistry. 

Professor W. M. Latimer, for (1) $tudies of the dis- 
tribution of thermal energy in solids a t  low tempera- 



tures with reference to the determination of the entropy 
and free energy of chemical substances, (2)  problems 
relating to the effect of ionic sizes in solution in refer- 
ence to the energy and reactivity of ions, and (3) Pro-
fessor Latimer and students, the electrode potential of 
aluminum from the entropy of aluminum ion. 

Professor G. N. Lewis, for (1) the photon theory and 
the nature of light, (2) the magnetic factors involved 
in molecule formation, and (3) photon theory applied to 
the rates and mechanism of chemical reactions, and the 
limiting entropies a t  high pressures and other thermo- 
dynamic problems. 

Dr. A. Lachman, for (1)a study of Benzil rearraage- 
ment, and (2) auto-reduction of nitric esters to am-
monia and stability of petroleum oils. 

Professor A. R. Olson, for (1) experiments on the 
nature of light, (2) chemical effects of X-rays, and (3) 
resonance and ionization potentials of atoms. 

Professor C. W. Porter, for (1) photochemical reac-
tions with special reference to the synthesis of organic 
compounds, and (2) problems relating to organic molecu- 
lar rearrangements. 

Professor H. 0. Ramsperger, for a study of the ther- 
mal and photochemical deoomposition of azomethene and 
the photochemical rearrangement of chlor-acetanilid. 

Professor M. Randall, for a systematic collection of 
activity data on electrolytes in aqueous solutions. 

Dr. G. K. Rollefson, for 7 study of the atomic energy 
levels as interpreted from soft X-ray data. 

Professor T. D. Stewart, for a study of the decom- 
position of quaternary omides and of the reactivities 
of ethylene and the properties of alpha cyanamides. 

Professors C. Derleth and R. E. Davis, for experi-
mental work in connection with, the arch dam investiga- 
tion of the Engineering Foundation. 

Professor John S. @hell, for research in dental alloys. 
Mr. P. Byerly, for a detailed analysis of earth motion. 

during the passage of seismic waves of various types. 
Professor N. E. A. Hinds, for a geological study of. 

nature and metamorphic effects of granodioritic intru. 
sives in the vicinity of Redding, California. 

Department of Geology, Professor George D. Louder- 
back, chairman, for researches in sedimentation and 
sedimentary petrology. 

Professor Franz Schneider, for copying and expressage 
of necessary letters in connection with the publication 
of a volume of Gutzkow's letters in conjunction with 
Professor H. H. Houben, Berlin. 

Professor Lucille Johnson, for a study of the colloidal 
nature of certain foods. Ii 

The Department of Household Science, Professor 
Agnes Fay Morgan, chairman, for the departmental 
research program, "occurrence and function of vitamins 
in human food. '' 

Professors Agnes Fay Morgan and Katherine Scott 
Bishop, for investigations of the effect of salt and anti- 
rachitic vitamin deficienciesi upon reproduction in rats. 

Professor Ruth Okey, for studies of metabolism of 
women. 

The Department of Hygiene, Dr. John N. Force, 
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chairman, for research in communicable diseases by 
members of the department as follows: 

Smallpox vaccinations: A survey of the potency of 
smallpox vaccine sold in San Francisco, by Dr. Force 
and Miss Eddie. 

A comparison between the method for potency deter- 
mination suggested by Force and Leake and a modifica-
tion of the intradermal method of Groth, by Professor 
Beattie and Miss Lorraine Worrall. 

Simultaneous changes in blood and skin following 
smallpox vaccinations, by Miss Bernice U. Eddie. 

Diphtheria immunization: A series of observations on 
the effect of the corneal inoculation of guinea pigs with 
virulent diphtheria organisms, by Miss Beattie. 

Relation of tonsils to infectious diseases, by Dr. Cun- 
ningham. 

Statistical analysis of standard methods of milk count- 
ing, by Mr. Brew, Miss Beattie, Miss Wakefield, and 
Miss Hyde. 

Diphtheria mortality: A study of the statistical corre- 
lation between diphtheria mortality and certain popula- 
tion factors, Mrs. Lucia. 

Dr. R. G. Aitken, associate director of the Lick Ob- 
servatory, for assistants in preparing printer's copy of a 
General Catalogue of Double Stars, 

The Medical School, Professor L. S. Schmitt, acting 
dean, for medical research by members of the staff as 
follows: 

Department of medicine : Cardiovascular studies, by 
Dr. W. J. Kerr and staff of the Department of Medi- 
cine. 

Haematological studies, by Dr. E. H. Falconer. 
Tuberculosie studies, by Dr. Frederick Eberson. 
Studies on the action of drugs, by Dr. W, J. Kerr. 
Studies of the relation of salts of certain metals to 

the fundion of Langerhans' tissue in  the pancreas, by 
Drs. W. J. Eerr and R. E. Allen. 

Department of surgery: Thyroid and appendicitis 
studies, by Dr. W. I. Terry. 

Urological research, by Dr. F. Hinmm and staff. 
Neurosurgery, by Dr. H. C. Naffziger. 
Department of pediatrics: Clinical studies on hyper-

sensitivenem. 
Department of obstetrics and gynecology: Studierr on 

hemorrhage in pregnancy, carcinoma and fibrpids. 
Professor C. FwGross, for research in mechanics in 

connection with the testing of models of various rudders 
as to shape of area. 

Professors J. N. LeConte and Blake R. Vanleer, for 
an investigation of centrifugal pump losses. 

Professors B. M. Woods and John E, Younger, for 
the study of tailspin and wing flutter. 

The Department of Physics, Professor E. E. Hall, 
chairma%, for research in physics by members of the 
department. The various projects are: 

Dr. S. K. Allison, for the measurements of the relative 
intensities of X-ray spectral lines from different targets. 

Professor R. T. Birge and students, for studies of 
spectral series in the band spectra of various molecules 
with a special reference to the relative intensities of 
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the various spectral terms. For this purpose a sum of 
money was appropriated for the purchase of a Moll 
microphotometer which will also be used by Profemom 
Brackett and Hopfield and their students. 

Mr. R. B. Brode, for studies on the free paths of 
elwtrons in  gases and the process of ionization by elec- 
tron impaet. 

Professor F. 5. Brackett, for photographic investiga- 
tions of spectra from soft X-rays to the near infra-red. 

Professor F. S. Brackett and students, for accurate 
intensity measurements of spectral lines. 

Professor E. Dershem, for a measurement of indices 
of refraction of elements of high atomic number for 
wave lengths between 1 and 20 angstrom. 

Professor E. E. Hall and students, for (1) a direct 
measurement of the distribution of atomic and molecular 
velocities of various substances by a modification of the 
revolving plate method, and (2)  the electrical and 
thermal conductivity of metals in strong transverse and 
parallel magnetic fields. 

Professor J. J. Hopfield and students, for (1) a study 
of emission and absorption spectra of gases and vapors 
i n  the extreme ultra-violet. For this purpose, including 
two small vacuum spectrographs, a new 15-foot spctro-  
graph has been built and is being put into operation. 
(2 )  The excitation of molecular spectrum of hydrogen 
by collisions of the second class with active nitrogen. 

Mr. Arthur von Hippel, International Education Board 
fellow, fop studies on the ionization by impact of posi- 
tive rays in  streams of metallic vapor. 

Professor L. T. Jones, for the study of diffusion of 
gaseous hydrogen through heated platinum. 

Professor L. B. Loeb, for a study of gaseous ion 
mobilities in mixtures of hydrogen with different gases. 

Professor L. B. Loeb and A. Joffe, for the direct mass 
determination of gaseous ions by means of a high speed 
centrifuge. 

Professor L. B. Loeb and atudente, for (1) direct 
measurement of the rate of recombination of ions in 
gases using X-ray ionization and a new method of mea-
surement capable of investigating large ranges of ionic 
concentration, and (2)  a direct measurement of electron 
attachment to neutral molecules using high frequency 
alternations to separate ions and electrons. (3) Appli-
catioii of Erikson air blast method to mobilities of ions 
in  gaseous mixtures. Also other problems involving 
ionic mobility cataphoresis of gas bubbles in high elec- 
tric fields in non-ionizing liquids and studies on the 
nature of mechanism of spark discharge in inert gases. 

The Department of Psychology, Professor GI. Ed. Strat-
ton, chairman, for psychological research by members of 
the department. 

Professor William Popper, for a study of the Arabic 
text of Ibn Taghri Birdi's "Annals." 

Professor Frederick J. Teggart, for a study of migra- 
tion& in Europe and Asia. 

Professor 5. I?. Daniel, two awards, for drawings 
nwessary to illustrate a paper on the elasmobranch 
fishes, and for a study of the effects of alcohol on mice. 

Professor S. F. Light, for statistical investigations 
on termites. 

The Department of Geography, Professor Carl Sauer, 
chairman, for a study of the geography of Lower Cali- 
f ornia. 

Professor R. Schevill, for publication of a history of 
the Golden Age Theater in Spain. 

Professor John A. Marshall, for research in etiology 
of dental caries. 

Professor John B, Leighly, for a study of the Finns 
of the Lake Superior region. 

The Department of Zoology, Professor C. A. Kofoid, 
chairmnn, for research in zoology by graduate students 
under the direction of the staff. 

Professor C. A. Kofoid, three swards, supplementary 
to grants already made to assist in a study of human 
intestinal Protozoa, a study of the Dinoflagellata and 
of the Tintinnoina of the Eastern Tropical Pacific. 

The following awards were made to members of the 
faculty at the University of California at Los Angeles : 

Dr. Carl Epling, for research work on the taxonomy 
of the Labiatae of South America. 

Dr. A. W. Haupt, for investigations on Californian 
Hepaticae. 

Dr. William Newton, for a study of carbohydrate 
transformations in vegetable and fruit tissue. 

Dr. 0.A. Plunkett, for studies on the Fungi and 
Myxomycetes of southern California. 

Professor 0.L. Sponsler, for research in the molecular 
structure of carbohydrates. 

Professor A. P, Mcmnlay, for photostats necessary 
in a classification of the manuscripts of Arator. 

Professor Margaret S. Carhart, for photostat repro-
ductions of letters necessary in the editing of the corre- 
spondence of Joanna Baillie. 

Dr. 0.M. Zierer, for a geographic study of the Ven- 
tura County, California, coastal plain. 

Dr. C. H. Crickmay, for research in the delimitation 
of Triassic and Jurassic systems on Harbledown Island, 
B. C. 

Professor W. J. Miller, for a study of the geology 
of the Ban Gabriel Mountains and of Deep Spring Val- 
ley, California. 

Professor Frank J. Klingberg, for assistants in a 
study of the anti-slavery movement in England and the 
results of emancipation. 

Professor Louis K. Roontz, for a study of the Vir- 
ginia frontier, 1763-1775. 

Professor J. M. Adams, for a study of conditions 
governing the growtli of snowflakes. 

Dr. Glenn James, for an investigation of methods of 
summing series. 

Professor S. J. Barnett, for investigations in mag- 
netism and electrodynamics. 

Professor H. W. Edwards, for a determination of 
the number of electrons in the K and L rings of sev-
eral elements by measurements of the index of refrac-
tion using X-rays. 



Professor J. W. Ellis, for remarch in infra-red spec- 
troscopy, 

Professor V. 0.Knudsen, for studies in physiological 
and architectural acoustics. 

Professor C. C. Haines, for a comparative study of 
review of legislative acts by courts. 

Professor Ellen B. Sullivan, for research in delin-
quency and home rehabilitation. 

Dr. Gordon H. Ball, for an investigation of the life 
histories of various intestinal Protozoa. 

Professor Bennett i@. Allen, for research on the in- 
fluence of the endocrine glands of amphibian larvae 
upon growth and development. 

Professor John 0. Parish, for historical research in 

Male 

The data show definitely that once puberty is estab- 
lished, which occurrr, in the albino rat  a t  about 65 days 
of age, the ratios between humerus length and body 
length, and femur length and body length are prac- 
tically constant, notwithstanding the actual increases 
which take plaoe in bone and body size. Thus given 
a humerus or a femur of a male or female albino rat  
of 65 days of age or  over, it is possible to compute 
from its length the body length of the animal from 
which the bone was taken, and from this the approxt 
mate body weight as well as that of the several organs, 
more particularly the brain and spinal eol-d, by the 
use of the "standard" values established by Donaldson. 

Female 
Agein Body Hum. L. Fern. L. Hum.L. Bod Hum. La Fem. L. l3um.L. 
days weight BodyL. Body L. Fem.L. wei&t Body L. Body L. Fem. L. 

connection with a monograph on John Stuart and the 
Indian boundary line. 

Professor Henry R. Brush, for photostat copies of 
manuscripts necessary in a study of French historical 
poetry. 

SPECIAL ARTICLES 

LONG-BONE LENGTH AND BODY SIZES 

INgoing over some bone-length, body-length rela- 
tions observed in a series of albino rats used as aon-
trols for another study, it was noted that a singular 
consistency in ratios existed, regardless of age or body 
size, once the animals had passed the pre-pubertal 
stage of development. On remarking this to Dr. H. 
H. Donaldson, of this institute, he reminded me of the 
idea attributed to Cuvier that it should be possible to 
reconstruct an animal from a single bone. While I 
have been unable to track down this statement in the 
literature, the figures in the accompanying table show 
that the principle is not a t  all preposterous, provid- 
ing certain obvious limitation$ are recognized. 

The ratios given in the table were derived from 
length measurements of the humerus, femur and 
body of ten or more rats of each sex of each age 
series from 50 days onward. The 20- and 30-day-old 
groups were composed of 20 animals of each sex. 

It will be noted that, of the two bones, the humerus 
length bears the more constant ratio to the body 
length, that of the femur tendihg to increase slightly 
with age. While this increase is numerically small, 
its occurrence in both sexes, combined with the fact 
that the humerus length-femur length ratio consist- 
ently decreases with age marks the distination as 
valid, and indicates that of the two the humerus is 
the better bone for reconstruction purposes. 
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DIETARY REQUIREMENTS FOR RXCPRO-

DUCTION1 


XII. THE INEFFICIENCYOF TEZ LACTATINGMOTHER 
(Mus NORVEGICUEL ALBINUS) w SECRETE VITA: 

MIN B IN THE MILK AND THE. R&A'TI:ON 
or SUCH TO IN-'' PHENOMENON' 

FANT MORTALITY 

FORthe past eight years I have been attempting to 
induce lactating albino rats to rear and wean their 

1 Aided by grants from Eli Lilly and Go., Indianapo- 
lis, and the Committee on Ehientiilc. h e a r c h  of the 
American Medical Assooiation. h e a r c h  paper No. 49, 
Journal Series, University of Arkansas. 


