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SOME RECENT DEVELOPMENTS I N  
T H E  STUDY O F  T H E  SOLID 

STATE1 
SINCEthere are only three states of matter, one 

might say, just as a first guess, that the phrase "prop- 
erties of solids" implied one third of all the knowl- 
edge of material things which has resulted from physi- 
cal and chemical study. It is obvious, then, that only 
a few points can be touched upon in this discussion, 
and I must ask you to extend to me the modern privi- 
lege of applying my own "principle of selection" in 
any way I see fit. Even then, I am afraid it will be 
much like an extract from the well-known work of 
Mr. Wingleman, or an author's reading by Messrs. 
Landolt and Barnstein. 

J\'ithout a doubt, the greatest advance of the past 
decade in the study of solids has been the application 
of the various X-ray methods of crystal analysis. 
This is particularly true in the case of the metals, and 
in other cases where the minuteness of the structure 
made the older methods difficult of application. The 
(unique feature of the X-ray method, however, is, as 
Sir William Bragg has emphasized, that it gives a 
measure of the size of the crystal unit, out of which 
the crystal mass is built up. This unit is apparently 
much more characteristic and invariable than the ex- 
ternal form of the crystal. Just how far  the method 
can go in distinguishing slight differences between 
units can not yet be said, and as a consequence there 
is the possibility of larger repeating blocks built up  
of the presently accepted units, which may differ 
among themselves in ways at present indistinguish- 
able. In  this connection, there has been much discus- 
sion as to the status of the molecule in crystals. In  
some of the first crystals studied, rock salt and syl- 
vine, for example, X-ray analysis gives no evidence 
of the existence of a "molecule"; in quartz, on the 
other hand, the molecule is easily disting~ished,~ and 
in organic crystals there is always a definite "crystal 
molecule" which will probably turn out to be identical 
with the chemical moleoule. This question of the 
existence or importance of the molecule in crystals is 
just another way of putting the question of the nature 
and symmetry of attachments between atoms in the 
lattice structure, and other methods of study will un- 

1 Address delivered as President of the American Phys- 
ical Society, in Cincinnati, December 27, 1923. 

2 McKeehan, P. R., S o .  2, 1923, p. 206. 



1 Cornell UniversityI 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., 

I subsequent years a t  New York 
City only. 

For information address 

I THE SECRETARY 

Johns Hopkins University 
Medical School 

The Medical School is  an Integral Part  of the Uni-
versity and is  in the Closest Ml i a t ion  with the 
Johns Hopkins Hospital. 

ADMIBSION 
Candidates for admission must be graduates of ap-

proved colleges or scientific schools with at  least 
t,wo sears' instruction, including laboratory work in 
cheriistry and one year each in-physics and bio lon,
tonether a i t h  evidence of a readins knowledge of~- - -
French and German. 

Each class is  limited to 75 students, men and 
women be'inn admitted on the same terms. Except
in unusual ~~ircumetances,applications for admis-
sion will not be considered after July 1st. 
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INSTRUCTIQN 
The academic year begins the Tuesday nearest Oc-
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course of instruction occupies four years and es-
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aboratories, in the wards of the Hospital and in the 
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TUITION 
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July 12th a course in medical diagnosis, including
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YALE UNIVERSITY 
School of Medicine 

Affiliated with the New Haven Hospital 
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112TH SESSION 
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general and organic chemistry, qualita-
tive analysis, physical chemistry or lab-
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of Medicine 
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2. EMBRYOLOGY. Stagea of 
some invertebrates, fishes (includ- 
ing Acanthiaa, Amia and Lepidos- 
teus), Amphibia, Raptilea and some 
mammals. 

3. BOTANP. Preserved mats 
rial of Algae, Fungi, Liverworts, 
Mosses, Ferns and Seed Plants. 

4. MICROSCOPE SLIDES in 
Baoteriology, Botany and Zoology. 

5. LIFE HISTORIES, Germination Studies, 
esd Natural History Groups. 

Catalogues fiMytished on application to 
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THE INTERSTATE TEACHERS' AGENCY 
Macheca Building New-Orleans, La. 

Established 1902 No Branches 

Secures for Teachers of SCIENCE the best positions i n  
Schools and Colleges. Enrollment free. 

I N.U. 
Northwestern University 

MEDICAL SCHOOL 
Situated in Chicago in close proximity to important 

Hospitals with an abundance of clinical material. 

ADMISSION REQUIRE~NTS-Two years of Colleg. 
credit including a satisfactory course in Phyeics, Chem- 
istry, Biology or Zoology, and French or Qerman. 

COURSE OF STUDY-leading to the degrw of Doctor of 
Medicine--Four years in the Medical School and a 5ft.h 
year either as  Interne in an approved hospital or devoted 
to research in some branch of Medical Science. 

GRADUATE INSTRUCTION-ln courses leading to the de- 
gree of Maater of Arts or Doctor of PhilomphY. 

RESEARCH FOUNDATION-The James A. Patten Endow- 
ment for Research affords unusual opportunities for ad- 
vanced students of Medical Science to pursue spedal 
investigations. 

RESEARCH FELLOWSHIPS-Four fellowships of the 
value of $500 each are awarded annually to promote 
scholarly research. 

TUITION FBIES-The tuition fee for undergraduate atu- 
dents is $180.00 a year. 
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C. W. PATTERSON, Registrar 
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TYPEN 
FOUNTAIN-PEN TYPEWRITER 
A NEW AND PRACTICAL SYSTEM OF WRITING 
FOR THE MASSES. WEIGHT. . S  OUNCE. USES 
LITTLE COPYING INK. SELF-INKER. USEFUL 
PRINTER. A SPEEDY MARKER OF LINEN. 
CARDS. INDEXES. ADDRESSES. PACKAGES 
NUMBERS. CHECKS. STOCK LABELS. PRICE 
TAGS. LEDCERS. ETC 

ANYWHERE. EVERY Of Great Utility ,,, ,,,,, ,,,, - . . . . . - . - . . - 
ABLE. NOISELESS. EASILY LEARNED: DEVICES 
HELP. PRACTICAL: USED 22 YEARS I N  OF- 
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FOP CtYPTOGRAUIC PADIO. ALL LETTERS. NOU- 
B E R S  A N D  PUNCTUATIONS. WPE LIKE THIS HEAD- 
INS. A TVPEWRITER FOR BOUND BWKS. STATE COL- 

OR WANTED. SEND FOR CIRCUURS AND IWK. 

In neat mket case. and ink. $5.00 
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E X P E R T  

MICROSCOPE REPAIRS 
Have your Microscopes, Micro- 

tomes, Polariscopes, etc., overhauled. 
Fully equipped and thoroughly ex- 
perienced for all intricate work. 

REICEEBT'B AUIFRrcm O ~ C E :  

0. C. RUDOLPH 
17 Madison Avenue New York 
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Leitl;,," Mon-Objective-BinocuIsr '' Micro- 
scope LB," with complete illuminating 
apparatus. Objectives 16 and 4 mm, Oil 
Immersion Objective 1 /12" (1.8 mm). Ese- 
pieces 5 and -lox in Bardwood C a h i n g  
Case. ............................... $190.00 

LEITZ NEW 

Microscope 
Model "LB" 

A Binocular Microscope a t  moderate price 
The advantage of binocular vision with micro- 

scopes, due to the restfulness accorded the eyes and 
the increased brilliancy of image, have made the mi- 
croscopist realize that through binocular vision mi- 
croscopical examination has been made easier and 
more convenient. 

The rather high cost of binocular microscopes has 
so f a r  been an obstacle to make their application one 
of universal character so that in pre-tlng hemwith 
an instrument o t  moderate prim, we believe to have 
pointed the way for the adoption of Binocular Mi- 
croscopes for routine laboratory work and the use of 
such instruments by students. 

We allow a discount to educational in- 
stitutions and hospitals. 
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In the Sunlighted Classrooms of Texas 
Leonard Power, of Port Arthur, Texns a leading " From now on we shall go right on with our pic- 
figure in the National Association of ~ lemen ta ry  tures with better visualization than ever before and 
School Principals, gave a sincere endorsement to with all curtains up and windows open. 
Daylight Projection with the Trans-Lux Screen when 
!e said: " I regard the invention of this screen as one of the 

With this screen there is  now no need to darken big steps forward in Visaal Education." 
the room a t  all. MAIL T H E  COUPON TO-DAY 

S P E N C E R  L E N S  C O M P A N Y  
442 Niagara Street, BUFFALO, N. Y. .............................................................. *--* . -.... ................................................................... 
Spene~r  Lens Co., 
Buffalo, N. Y. Name.. ...................................... 

Please send me the Story of Daylight Projection 
and its value in Class rooms. Address ............................... 


