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T H E  ADVANCEMENT O F  ENGINEER- 
ING I N  RELATION T O  T H E  AD- 

VANCEMENT O F  SCIENCE1 
THE term engineering is employed with many dif- 

ferent shades of meaning. Tredgold's famous defini- 
tion of civil engineering, which appears in the charter 
of the Institution of Civil Engineers (London), dat- 
ing from 1828, commences with the excellent phrase- 
"the ar t  of directing the great sources of power in 
nature for the use and convenience of man." I n  
Tredgold's time, there were only two recognized types 
of engineering--i.e., civil and military. At the pres- 
ent time, nearly forty different branches of engineer- 
ing have been itemized in technical literature. For 
the purpose of this discussion, the following broad 
definition is suggested to cover all types of non-mili- 
tary engineering: the  econdmic application of t h e  
sciences t o  constructior, production or use fu l  ac-
complishment, especially o n  a large scale. 

From this point of view engineering manifests 
itself as the activating principle in the industrial 
world. Engineering, in this sense, must not only be 
coeval in antiquity with civilization; but the degree 
of engineering attainment in any age must also neces- 
sarily be an index or criterion of its civilization, 
judged from the material aspect. 

If, as has been daimed by many writers, the acquisi- 
tion and first permanent maintenance of fire marked 
the dawn of civilization in the early history of man-
kind, it would have been the province of the nascent 
engineering of that time to make a study of the laws 
of heat and combustion towards the maintenance and 
distribution of fire in tribal communities. To primi- 
tive man, the science of combustion may well have 
seemed extremely difficult, elusive and complex. The 
first rational notions on the subject were probably 
mingled with many errors and superstitions. These 
psychological stumbling blocks may have hampered 
and hindered, for many centuries, the attainment of 
the degree of thermal scientific knowledge appro-
priate to man's mental and moral development of 
that period. 

Coming down to early historic times in ancient 
Egypt, we find a considerable increase in scientific 
knowledge and its application by engineering, con-
fided to a priestly caste. The sciences were assidu- 

1Address of the vice-president and chairman of Sec- 
tion M-Engineering, American Association for the 
Advancement of Science, Kansas City, Mo., December 
30, 1925. 
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By MAURICE DE BROGLIE 

This is an excellent, semi-technical book, 
translated from the characteristically lucid 
French by J. R. Clarke, for those who wish 
to acquaint themselves with modern X-ray 
physics without making an intensive study 

0o.ntai.n~ many plates and diagrams. 

I. l3ohr's.Theory. 
I1 The Scattering of X-rays by Matter. 

111. The Absorption of X-rays by Matter. 
IV. The Continuous Spectrum. 

V.  Spectrographs and Spectrometers. 
Sources of X-rays. 

VI. Secondary P-rays Due to X-rays. 

Obtainable through any bookstore 
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The School of Medicine is  an Integral Par t  of the 
University 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 a t  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. 

Each class is  limited to a maximum of 75 students, 
men and women being admitted on the same terms; 
Applications may be sen t  any time during the aca- 
demic year but not later than June  15th. 

If vacancies occur, students from other institu-
tions desiring advanced standine mas  be admitted 
to  the seco.nd-or third year prodded they fulfill our 
requirements ur~d present exceptional qualifications. 

INSTRUOTION 
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tober 1,and closes the second Tuesday in June. The 
course of instruction occppies four years and es-
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laboratories, in the wards of the Hospital and in  the 
dispensary.  

TUITION  
The charge for tuition is  $360 per annum, payable 

in three installments. There are no extra fees ex-
cept for  certain expensive supplies, and laboratory
breakage.

The annual announcement and application blanks 
mas  be obtained b s  addressing the -
Registrar of the School of Medicine, Johns  Hopkins 

University, Washingtop and Monument Sts., 
Baltimore, Md. 

Owing to a n  extenshe building program about to 
be inaugurated a t  the Hospital and Medical School, 
it has been deemed necessary to withdraw. for  the 

I next two years a t  least, post-graduate instruction 
I 

during the year a s  well a s  the summer course for- 
merly given during June  and July. I 

I/ /I School of Medicine 
11  Western Reserve University 1)  

Cleveland, Ohio 

NEW LABORATORIES AND HOSPITALS 

RESTRICTED CLASSES 

THOROUGH INSTRUCTION 
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II Admission confined to students having aca- 
demic degrees and to Seniors in Absentia. 
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$5.00 (postage extra)  T H E  REGISTRAR 

E. P. Dutton  & Company, Publishers 2109-15 Adelbert Rd. CLEVELAND 

681 Fifth Avenue, New York City 
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ANTHONY FIA LA, A-25 Warren Street, New York 

T H E  M I C R O S C O P E  
By SIMON H. GAGE, of Cornell University 

Revised Edition (14th) Ready 
The Old and the New in Microscopy, with a special chapter 

on Dark-Field Methods and their Application. 
Postpaid, 85.80 

COMSTOCK PUBLISHING CO., ITHACA, N. Y. 

THE RAT: DATA AND REFERENCE TABLES 
Memoir No. 6 :458 Pages. Bibliography :2206Titles 

HENRY H. DONALDSON 
Published by THEWISTARINSTITUTE 

WANTED:-Competent archaeologist trained in the 
North American field wanted by Museum. Substan-
tial compensation available for well equipped man. 
Experience, age and outline of career should be pro-

vided. Apply, "C. A.," Science, 3939 Grand Central 
Terminal, New York, N. Y. 
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ELECTRICAL MEASURING 
INSTRUMENTS I 

I FOR PHYSICISTS AND 
PHYSICAL CHEMISTS I 

[ EQUIPMENTS SUITABLE FOR RESEAROH 

I AND INDUSTRIAL LABORATORIES I 
I we solicit Inquirier I 

LEEDS & NORTHRUP CO. 
4901 STENTON AVENUE PHILADELPHIA I 
LucasPhotomicrographic 

Camera 
Simple and Easy to Operate 

Price-$60.00 
Ask for Bulletin 308 

EIMER & AMEND 
Bst. 1851 Inc. 1891 

Third Avenue, 18th to 19th Street New York, N. Y. 

"HY-SPEED"MIXERS 
with "PUSH PULL" 
Propellers are now used 
in hundreds of the largeat 
plants and laboratories. 

MANY FEATURES 
Clamp to any tank. operate from lamp

circuit. mix better, cost less 

Write for camplets dredum 
of many models 

I ALSOP eNGlNEERlNG CO. 
47 W. 63rdSt. N e w  York I 

I MODELS OF PROTOZOA 
Send for the colored catalog and complete 

price list of 
Jewel1 Models for Biology 1 

@ 
The Sign of  the Turtox Pledges Absolzcts 

Satief a o t h  
General Biological Supply House 

761-8 E. 69th Place Chica~a.nllnola 



SCIENCE-ADVERTISEYENTS siii 

Metallurgical 
I Chemists 

like Whatman 
I No. 41 for Iron 
l 

and Aluminum 

I Hydroxides. 

They say it is a 
pleasure to have 
s u c h  a rapid  
f i I  tering paper 
h a n d y  w h e n  
analysing a come 
plex alloy. 

Let us send you 
a sample packet. 

H. REEVE ANGEL & CO., Ine. 
7-11 Spruce Street 
New York, N. Y. 

COLEMAN & BELL 
Laboratory Reagents Are Dependable ! 

Our List Includes : 
C. P. Inorganic Chemicals 
C. P. Organic Chemicals 
Chemical Indicators (dry). Includfng 

Hydrogen Ion Indicators of 
Clark & Lubs and Sorensen 

Bioloaical Stains (dry) - 
Reagents and Solutions- 

Stains in Solution 
Indicators in Solution 
Blood Reagents 
Diagnostic Reagents 
Fixing Solutions 
Mounting Media 
Volumetric Solutions 
Test Papers 

Coleman & Bell Products may be secured from the 
principal dealers in laboratory supplies in the United 
States and in Borefgn Countries, or may be ordered 
direct. Catalogue sent upon request. 

THE COLEMAN 8r BELL COMPANY 
(Incorporated) 

Ma1czcfmtzcritbg ChmCotr 

Norwood, Ohio, U. S. A 

1 PHONELESCOPE. 
TEACHES THROUGH THE & 

ELECTRICITY 
nraacar oROVC DOaSEV %%i:;T%.. 

Marine Biological Laboratory 
Woods Hole, Mass. 

Biological Material 
1. ZOOLOGY. hunrerved mate- 

rial of all typee of animals for alum 
work and for the museum. 

2. EMBRYOLOGY. Stages of 
some invertebratea, W e a  (indud- 
ing Aeanthias, Amia and Lepidoa- 
teus), Amphibia, Reptilee and Borne 
mammals. 

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

4. MICROSCOPE SLIDES irr 
Bacteriology, Botany and Zoology. 

6. LIFE HISTORIES, Chrmination Studier 
md Natural History Groups. 

Catalogues f u d h e d  on a p p l h t b n  to 
GEORGE M. GRAY, Curator 

WOOD8 HOLE MASSACHUBETTB 


