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Cornell University I 
Medical College 

First Avenue and Twenty-eighth St. 

NEW YORK CITY 

The first year of the  course is 
also offered a t  Ithaca, N. Y., 
subsequent years a t  New York 
City only. 

For information address 
THE SECRETARY 

Johns Hopkins University 
Medical School 

The Medical School is  an Integral Par t  of the Uni-
versity and is in the Closest Affiliation with the 
Johns Hopkins Hospital. 

ADMISSION 
Candidates for admission must be graduates of ap-

proved colleges or scientific schools with at  least 
two years' instruction, including laboratory work in 
chemistry, and one year each in physics and biology,
together with evidence of a reading knowledge of 
French and German. 

Blach class is limited to 75 students, men and 
women being admitted on the same terms. Except
in unasaal circumstances, applicstions for sdmls-
lion wil l  not be considered after July 1st. 

If vacancies occur, studentq from other institu-
tions desiring advanced standing may be admitted 
to the second or third year provided they fulflll our 
requirements and present exceptional pualiflcations. 

INSTRUCTIQN 
The academic year begins the Tuesday nearest Oc-

tober 1,and closes the second n e e d a y  in June. The 
course of instruction occupies four years and ee-
pecial emphasis is laid upon practical work in the 
laboratories, in the wards of the Hospital and in the 
dispensary. 

TUITION 
The charge for tuition is $300 per annum,

in three installments. There are no extra EF,": 
ce t for rental of microscope certain expensive sup-
plfes and laboratory breakLge.

~ h kannual announcement and application blank6 
may be obtained by addressing the 

Dean of ttie Johns Hopkins Yedical School,
Washington and Monument Sts., Baltimore, Bfd. 

Summer Werk for Graduates in Medicine 
Beginning Monday, June 2d, and ending Saturday,

July 12th, a course in medical diagnosis, including
laboratory exercises in clinical pathology and demon-
strations in pathological anatomy, will be offered. 
The course will be limited to thirty students, fee 
$100. Applications should be made to the Dean's OBice. 

School of Medicine I 
Western Reserve University 

of Cleveland, Ohio II 
HIGH STANDARD O F  ADMISSION* 

RESTRICTED CLASSES 

THOROUGH INSTRUCTION 

LARGE CLINICAL FACILITIES 

HIGH STANDARD O F  SCHOLARSHIP 

The 1924-25 session will open in the new 
medical building. I 

Admission confined to students having aca-
demic degrees and to Seniors in Absentia. 

For information addrps; 

T H E  REGISTRAR 

1353 E. 9TH ST. CLEVELAND, OHIO I 

YALE UNIVERSITY 
School of Medicine 

Affiliated with the New Haven Hospital 
and New Haven Dispensary 

112TH SESSION 
Reorganized on a full-time basis 

Entrance Requirements: A minimum of 
three years (or its equivalent) of col-
lege including general biology, physics, 
general and organic chemistry, qualita-
tive analysis, physical chemistry or lab-
oratory physics, and either French or 
German. 

ALL T H E  GENERAL FACILITIES 
O F  T H E  UNIVERSTTY ARE AVAIL-

ABLE T O  MEDICAL STUDENTS 

As the number admitted to each class is 
limited, applications must be made before 
July I. 

Dean, Yale University School 
of Medicine 

NEW HAVEN, CONN. 
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ATTEND 
S U M M E R  S C H O O L  

IN THE 

Colorado Rockies 
The University of Coloradv, in the foothills of the 

Rockies, offers you unsurpassed opportunities for 
combining summer study with recreation. Organ- 
ized hikes and week-end outings in the mountains; 
mountain climbing. visits to glaciers; automobile 
excursions to ~ o c d  Mountain National Park and 
o t h ~ r  points of scenrc interest; two mountain camps 
maintained for summer students' f ishing tennis. 
Altitude of one mile, within sight df perpetdal snow, 
gives unexcelled climate and stimulating atmosphere. 

First Term June 16 to July 22 

Second Term July 23 to August 27 
Courses in Arts and Sciences Education, Music, 

Law, Business ~dministration: Medicine, Engi- 
neering. 

Many special courses for teachers, supervisors, and 
administrators. 

Special opportunity for graduate work in all de- 
partnlents. 

Excellent library and laboratories. 
Daily organ recitals and public lectures. 
Strong faculty, including many of the nation's 

educators. 
GRADUATE COURSBS I N  ORQAMC, INORQANIC, 

PHYSICAL, ELECTRO CHEMISTRY, 
GLASS-BLOWING 

High rade equipment for use in all the branches 
of chemfcal research. Includes such special appa- 
ratos as  Hilger Spectrograph, Hilger Chemical Ypec- 
trometer, Quartz mercury vapor lamp, DeKhotinsky 
Thermostat Wendt and Lecds and Northrup elec- 
trometric titration apparatus, microscopes, dark 
ground illuminator refractrometers polariscope, 
pprovolter, metal1og;aphic equipment,' radio-activity 
apparatus, electric combustion furnaces and ovens, 
high tension and vacuum apparatus, precision ma- 
chines for gas analysis. 

Very complete chemical library, including the lead- 
ing publications and periodicals of foreign countries. 

UNIVERSITY OF COLORADO 
BOULDER, COLO. 

Where Last Year's Summer Students Came 
From 

SEND TO-DAY 
For Complete Iniormstion 

Re istrar (Dept. 7-H) 
~ n a e r s i t y  of Colorado 
Boulder, Colorado 

Please send me the bulletins checked below: 
Summer Quarter Catalogue.. ... .Summer Recreation 
Bulletin.. ... .Fleld Courses In Geology.. ... .Field 

Courses in Surveying.. ... .Graduate School 

Bulletin.. .... 
.... NAMB .'. ......................................... 

Street and Number ................................ 
City and State ................................... 

I 

BOSTON UNIVERSITY 
SCHOOL OF MEDICINE 

Saz 
ORGANIZED IN 1873 

ANNOUNCEMENT 

may be obtained by application to 

WESLEY T. LEE, M.D., Registrar 

80 East Concord Street, 

Boston, Massachusetts. . 

NATIONAL RESEARCH COUNCIL 
NATIONAL RESEARCH FEUOWSHlPS M THE 

BIOLOGICAL SCIENCES 
Post-doctorate fellowships in the Biological 

Sciences (Zoology, Botany, Anthropology, and 
Psychology) will be assigned by the Board of 
National Research Fellowships in the Biolog- 
ical Sciences for the academic year 1924-25 in 
the spring and late summer of 1924. The spring 
meeting will % b e  held April 23rd. Appoint- ' 
ments may date from July I or later. Forms 
of application and statement of conditions will 
be furnished by letter or by wire on applica- 
tion to the Secretary, Board of National Re- 
search Fellowships in the Biological Sciences, 
National Research Council, Washington, D. C. 

For the benefit of those who may not have 
seen the notices of these Fellowships earlier, 
the period in which applications may be re- 
ceived has been extended to April rgth, but 
they may be sent at any time for later consid- 
eration. 



SCIENCE-SUPPLEMENT 


Liquid ammonia and liquid sulphur dioxide are coming 
into commercial use as solvents. Information is wanted 
on all phases of the problems connected with the use of 
these substances in this connection. 

Much remains to be learned about rubber. The be- 
havior of pigments in rubber, the plasticity of unvulcan- 
ized rubber, the solubility of rubber, what causes i t  to 
"age" after vulcanization; and many other questions 
of its chemical action and composition are awaiting the 
trained investigator. 

Paints, cellilose, paper, are but some of the other com- 
mon raw materials of industry about which much is to 
be learned. The inventor still has his chance. 

METHODS O F  IMMUNIZATION 
Science Service 

THE possibility of vaccinating against certain diseases 
by eating the dead germs or rubbing them on the skin 
is suggested by Professor A. Besredka, a Russian work- 
ing on the staff of the Pasteur Institute, Paris, as  a 
result of experiments upon animals and subsequently with 
human beings. His conclusions are considered revolu-
tionary in their application to the prevention of disease. 

Professor Besredka asserts that immunization is ef- 
fected by bringing the immunizing substances into con-
tact with the tissues where the disease to be protected 
against usually first enters the body, rather than by in- 
jecting them under the skin. 

For example, it  was found that guinea-pigs could be 
protected against anthrax, a disease to which they are 
especially subject, by applying killed anthrax germs to 
the surface of the skin, where the active germs usually 
first find lodgement. This immunity is not associated, 
Professor Besredka states, with the presence of antibodies 
in the blood, usually considered to be necessary to im- 
munity. 

Experiments with cholera, typhoid and dysentery, all 
diseases which enter the body through the walls of the 
intestines, have shown that protection may be obtained 
by administering the vaccines by the mouth, the im-
munity resulting, according to Professor Besredka, from 
the effect of the vaccines on the intestinal cells rather 
than on the blood. 

Data have been collected which may be interpreted as 
indicating that persons in contact with cases of typhoid 
or dysentery may be protected by eating tablets contain- 
ing killed bacteria. An investigation of the possibility 
of protecting against cholera by this method is to be 
undertaken in Russia by the health section of the League 
of Nations. 

Another possible application is that of vaccinating the 
skin against invasions of the bacteria known as staphylo- 
cocci, which cause boils. Evidence is accumulating that 
protection may be effected by applying the vaccines to 
the $kin instead of the usually accepted procedure of in- 
oculating them under the skin. 

Professor Besredka's views are considered revolution- 
ary, and if confirmed by further experience, of the high- 
est practical importance in the prevention of disease. 
Inoculation of vaccines frequently causes considerable 
local irritation and in some cases actual illness; practi- 

cally all of which is avoided by eating the vaccines or 
rubbing them on the skin. For these reasons it  is ex- 
pected that i t  will be easier to persuade people to be 
vaccinated than is the case with the present methods of 
inoculation. The new method of protecting against dis- 
ease is not yet ready for general public health appli-
cation. 

ITEMS 
Science Service 

THE largest vessel to be driven by Diesel oil engines 
has been ordered by the Union Castle Mail Steamship 
Co., for their South African service. I t  will be a 20,000 
ton twin screw passenger liner and will be built by 
Harland and Wolff, Ltd., a t  Belfast, according to infor- 
mation received here by "Power." The vessel will be 
by far  the most powerful motor ship in the world and 
the most powerful yet designed. I t  will be equipped 
with two sets of double-acting, eight cylinder Diesel 
internal combustion engines, developing approximately 
20,000 indicated horsepower, through the use of crude 
oil. Pumps for circulating salt water, fresh water, and 
lubricating oil will be electrically driven as will all the 
auxiliaries. Electric power will be available for heating 
and cooking. 

THE leather industry in the United States will have to 
depend more and more upon foreign tanning material 
of which the forests of South and Central America have 
an almost inexhaustible supply, says Otto Wilson, former 
chief of the Latin-American division of the Depart-
ment of Commerce, in an article to appear in the next 
issue of the Chemical and Metallurgical Engineering. 
One third of the natural tanning material now used in 
this country is imported, the article states. The ready 
sources of home-grown tanbark have been depleted 
through deforestation and through the chestnut tree 
blight which has killed off 80 per cent. of the available 
supply of chestnut trees, and threatens their complete 
destruction. Chestnut bark has been in recent years 
the largest single source of vegetable tannin. Large re- 
serves of tannin still exist in this country, principally 
in the hemlock forests of the Northwest, but they are 
economically unavailable a t  present. 

METHYL alcohol, otherwise lrnown as wood alcohol or 
methanol, is now being made by the chemical combina- 
tion of carbon monoxide gas and hydrogen a t  the great 
German chemical factory of the Badische Anilin und 
Soda Fabrick a t  Ludwigshafen according to advices re-
ceived in scientific circles. The manufacture of this 
essential raw material in many chemical industries is 
now effected on the large scale by the direct union of 
the two gases in the presence of an activating substance 
or catalyst. The gas mixture is heated to a high tem- 
perature and subjected to high pressures. Enough 
methyl alcohol is now being produced, the reports state, 
to provide for all of Germany's requirements. Among 
its uses is that of raw material for the manufacture of 
formaldehyde, which in turn is used as raw material in 
the making of artificial resins. Since carbon monoxide 
gas and hydrogen are made by passing steam over red- 
hot coals, wood alcohol may now be said to be pro-
duced from those simple subeitances. 



SCIENCE-ADVERTISEMENTS xiii 

THE MICROSCOPE 
By SIMON H. G A G E  of Cornell University 

13th Edition, Published December, 1920 
In thir edition. rpecial cmphasir ir put upon the Dark-Field Microscope 

POSTPAID. S1.00. 

Comstock Publishing Co., Ithaca, N. Y. 
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JAGABl RHEOSTATS 

are wourld on enameled tubes, as  illustrntcd above. 
By means of sliding-contacts the resistnnce can be 
vnried from zero to full capacity, in exceedingly 
small steps. 

In resistnnce rntings, JAQABI Ilheostnts 
vnry from 0.31 ohm up to 11,000 ohms, nnd 
in corresponding current vnlues from 25 am- 
peres down to .2 nmpere. 

Especially suited for use in Edncationnl, Resenrch 
and In(lnstria1 Laboratories. 

"JAGABI"  STONE RHEOSTATS and "JAGABI" 
NON-INDUCTIVE RHEOSTATS are l~artirularly suitable 
for varying currents of high frequenry. 

Write for Descriptive Bulletin 1040-S 

JAMES G. BIDDLE 
1211-13 ARCH ST. PHILADELPHIA 

k 

Marine Biological Laboratory 
Woodm Hole. Maes. 

Biolo&ical Material 
1. ZOOLOGY. Preserved mate- 

rial of all types of anlmals for claua 
work and for  the museum. 

2. EMBRYOLOGY. Stages of 
some invertebrates, fishes (includ- 
ing  Acanthias, Amia and Lepidos- 
teus), Amphibia, Reptiles and aome 
mammals. 

3. BOTANY. Preserved mate- 
r ial  of Algae, Fungi, Liverworts, 
Mosses, Ferns and Seed Plants. 

4. MICROSCOPE SLIDES in 
Bacteriology, Botany and Zoology. 

5. L I F E  HISTORIES, Germination Studitx, 
and Natural  History Groups. 

Catalogues furnished on application to 
GEORGE M .  GRAY. Curator 

WOODS HOLE MASSACHUSETTS 

11 Calorimeters 11 
F o r  liquid, solid, a n d  gaseous  fuels. 

Suggestions,  Descriptions,  Pr ices  Gladly 
Submit ted  I 

EIMER & AMEND 
Third Avenue, 18th to 19th Street New York, N. Y.  I 

II WASHINGTON. D. C. PITTSBURGH. PA. 
DISPLAY ROOM. Evcninz Star Bldz. Branch Office. 8085 Jenkins Arcade I I 

F U R F U R A L  
A S  A B I O L O G I C A L  REAGENT 1 I 

FURFURAL is an excellent preservative for Biological 
Specimens. 

FURFURAL can be more conveniently used as an injec- 
tion fluid than the usual preparations. 

FURFURAL has many other uses of importance to the 
Biologist. See "Furfural as a Biological Reagent". 
bv Prof. C. E. Tharaldsen. Science. Vol. LVII, page 
365, March 9.1923. 

A pamphlet on Furpml d l  be smt on w W .  

THE MINER LABORATORIES 
9 SOUTH CUNTON ST. C W A C O  

I ,  REACTIONS O F  SOILS I 
May be quickly and accurately determined throulh 
the ure of the 

"LAMOTTE" 
INDICATOR FIELD S E T  

Complete with Instructions. $4.25 (dellvercd) 
H-Ion concentration of water and solntlonr 

auickly and earily determined by the 
"LAMOTTE" 

H-ION COMPARATOR SET I Complete  a n d  ready fo r  use. @.lo (delivered) 
SIDND FOR LITERATURID I 

LaMotte Chemical Products Co. 
Baltimore.  Md. U. S. A. 

BIOLOGICAL ILLUSTRATING 
High grade drawings in line and half tone for botanical 
and  zoological publications and papers. Microscopic 
drawings, charts, and graphs prepared. Wr i t e  for 
samples of work. 

H. C. CREUTZBURG, Biological Artist, 
WlSTAR INSTITUTE OF  ANATOMY AND BIOLOGY 

Philadelphia. Pa. 

SCIENTIFIC PERIODICALS 
Chemical, Medical a n d  allied subjects. Complete 

files, volumes a n d  copies, bought a n d  sold. Kindly 
send us  a list of your wants. 

B. LOGIN & SON 
29 East  21st Street New York, N. Y. 



SCIENCE-SU 'PPLEMENT 


T H E  OBJECTS O F  SCIENCE SERVICE 
Science Service 

MANY scientists are wondering whether the purpose of 
Science Service is to disseminate scientifio news in a 
readable and interesting form, or to disseminate propa- 
ganda. A recent explanation of policy by the editor is 
not a t  all satisfactory, especially as applied to the par- 
ticular case he was explaining. 

Again, in the issue of February 8 (SCIENCE,LIX, pp. 
xii-xiv), we find definitely designated as "gizzard 
stones" the gastroliths frequently associated with dino- 
saur bones which have long been known to and exten-
sively discussed by zoologists and paleontologists. No 
new facts are presented, but a theory is accepted and 
promulgated in a positive form, without even a mention 
of another theory quite generally held by naturalists. 
I t  is definitely asserted that the stones were used by 
the dinosaurs in grinding up their food "after the 
manner of modern birds and fowls." The purpose of 
pebbles in the gizzards of such birds as have such organs 
is known, but gastroliths are found in the stomachs of 
many animals which have no gizzards, being especially 
common in the stomachs of seals and sea-lions, and not 
uncommon in certain lizards, snakes and fishes. A bull-
snake recently dissected by Mr. E. T. Engle a t  the Uni- 
versity of Colorado contained one pebble 38 X 29 milli-
meters in diameter and two smaller ones. 

Also the unqualified statement that birds are ('linear 
descendants" of dinosaurs will incline many to wonder 
just who proved it  and how. The term has very exact 
significance and the relationship it  suggests has certainly 
not been demonstrated in this case. 

In the same issue Science News, in discussing the great 
Carlsbad caverns of Eew Mexico, definitely states that 
bats "are now the only inhabitants of those vast regions 
of subterranean gloom." That certainly is not sup-
ported by any real evidence. There has been no bio-
logical exploration of the caverns such as  would be 
necessary to form the basis of such an assertion. 
Biologists will be very reluctant to believe that caverns 
so extensive and so ancient as these are said to be are 
devoid of a genuine cave fauna, and they will not be-
lieve it  unless future quite thorough investigation by 
competent trained biologists fails to reveal such a fauna. 

Science Service is an excellent institution, but its 
value would be greatly enhanced if one could feel that 
it  is to be kept as free as reasonably possible from in- 
accurate statements and dogmatic assertions concerning 
matters which are uncertain or unproved. Loose, doubt- 
ful and inaccurate statements are not necessary in order 
to make science news readable and interesting to both 
the scientific and unscientific reader. 

HENDERSONUNIVERSITYOF COLORADO JUNIUS 

THE criticism of the Science Service item ' Gizzard 
stones of dinosaurs exhibited" by Professor Junius 
Henderson is, like other criticisms, based upon a mis-
understanding of what Science Service aims to do. 

Science Service is prohibited by its charter from 
carrying on propaganda, but its field would be ex-
tremely limited if i t  were confined to those views on 
which all scientists were agreed. 

Our Daily Science News Bulletin, which is prepared 
for the daily papers, and in part published in SCIENCE, 
is intended to present scientific "news" and therefore 
must deal with controverted subjects. Science Service 
is merely a reporter and it  does not have either the 
knowledge or the right to refute the theories or revise 
the statements made to us by the authorities we report. 
The information for both the articles criticized by Pro- 
fessor Henderson came as was stated, from Dr. Willis T. 
Lee, of the United States Geological Survey. The points 
to which Professor Henderson takes exception are literal 
quotations from Dr. Lee's statement. I had no right 
to alter his words even if I had wanted to. What would 
Professor Henderson have me do$ Should I have put an 
asterisk after the words "fowls are the linear descend- 
ants of dinosaurs and since the fowls use pebbles in their 
gizzards to grind their food, i t  is not strange that their 
ancestors did the same," and appended a footnote read- 
ing "so he said, but I don't believe it. " 

I t  happens that I did have an opinion on the question 
of the gi~stroliths, for I helped Dr. Williston hunt sau-
rians in the chalk beds of Kansas in 1891, in each of 
which a quantity of gastroliths were found, but I should 
have no right to interpolate my views in another man's 
statement. 

A fuller report of Dr. Lee's exploration of the 
Carlsbad Cavern was published in the National Geo-
graphic Magazine for February. When I called Dr. 
Lee's attention to Professor Henderson's criticism of 
his remark that l lbats  are now the only inhabitants of 
those vast regions of subterranean gloom" he frankly 
acknowledged his "error of omission" and added 
"There are other inhabitants of the cavern which I over-
looked. I am told that the bats themselves are inhabited 
by certain small forms of insect life which I am not 
personally familiar with and therefore neglected to 
mention. ' ' 

Science Service is willing to stand criticism for any 
mistakes it  makes in presenting the views of scientific 
men and translating scientific articles into ordinary lan- 
guage, but it  is not fair to criticize Science Service where 
it  has carried out correctly and couscientiously its duty 
of reporting and translating. 

I t  is unfortunate for us that duty sometimes requires 
us, like Red Cross nurses, to work between the firing 
lines of scientific controversy, but in case we get hit 
we can, like Red Cross nurses, console ourselves with 
the reflection that the bullet was not really intended for 
us, but it  was aimed a t  the opposite side. But I wish 
they would shoot straighter. I n  every case so fa r  where 
our news items have been criticized in SCIENCE we have 
found on looking up the manuscript that the statement 
objected to was a literal quotation or a fair paraphrase 
of the authority cited. This, I respectfully submit, is a 
good record, considering that Science Service is now pro- 
ducing for the public press more than ten thousand 
words a week. I f  more scientific men would aid us by 
supplying us with early and authentic information it 
would be more helpful to the cause 'than ex post faoto 
criticism. 

EDWINE. SLOSSON, 
Director of Science Service 


