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ENGINEERING'S PART IN T H E  DEVELOPMENT  
O F  CIVILIZATION'  

By Dr. DUGALD C. JACKSON 
PROFESSOR EMERITCS OF CLECTRICBL ENGISEERING, THE MASSACHUSETTS INSTITUTE OF TECHSOLOGY 

SINCEthe effects of engineering run all through liv- 
ing conditions, our topic is one of great importance to 
engineers and to engineering education. It is there- 
fore appropriate fo r  to-day's conference to be held 
here under the patronage of an important college of 
engineering and an organized society of engineers. 
The sub-topic ('(The Social Significance of Engineer- 
ing?') which was under discussion this afternoon is a 
broad and pervasive one which means the import of 
engineering to society. The sub-topic also includes 
various others by implication. For  example, it in-
cludes the social influence of engineering, which means 
the effect through the senses which engineering exerts 

1 Evening address delivered as part of Symposium on 
''The Engineer 's Place in Modern Civilization, ' ' held at 
Lehigh University on October 26, 1938, under the joint 
direction of the University and the Engineers' Club of 
the Lehigh Valley. 

on society; it includes the social implications of engi- 
neering, which means the intimate connections which 
relate engineering to social organization and social 
interrelatioils; and it  also includes, among other things, 
the status or position of engineering as  a n  entity with 
respect to society-organization as  an entity. This eve- 
ning I will go even more broadly into social relations 
and deal with the t r i p a ~ t i t e  interrelations of engineer- 
ing, social organization and civilization. 

It is proper to here conlment that trne civilization 
grows as a consequence of community contacts among 
human beings, and intimate community contacts a re  
(broadly speaking) made possible by and are depen- 
dent on the fruits of engineering. Such fruits became 
vagueIy manifest many thousands of years ago and 
have steadily ripened and increased in scope and 
rariety, through those tllousands of gears, down to the 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS  
A NEW DISSECTING APPLIANCE 

LASTfall I found one of my comparative anatonly 
students (name withheld by request) using a very 
simple and convenient device for  holding his dogfish 
open while dissecting. I t  consisted merely of an elastic 
band with a bent pin attached to each end, making it  
possible to attach one hook, carry the band around 
the dorsal side of the animal and hook it  to the cut 
flap of the body mall on the other side. TT7ith a little 
improvement I am offering the idea to the readers of 
SCIEKCEas a con\-enient and inexpensive dissecting 
clevice. 

TTith a small pair of round-noqed pliers the head end 
of a common brass pin can be bent into a loop and 
closed over one end of an elastic band. Half an inch 
of the pointed end is then bent into a hook and with 
a second pin at  the other end the device is complete. 
Three or four hoolcs may be attached to a large elastic 
band if desired or bands nlay be tied or looped to-
gethey. The sketch, Fig. 1,shows how it is made. 

Pins may be had up  to 1 4  inches in length or wire 
from paper clips may be used if large rubber bands 
are wanted. 

The elasticity of rubber makes it particularly useful 
in holding back the cut flaps of the body wall xi-hile 
working and I like it much better than the chain hooks 
that are sold for  the purpose. I t  can alao be used to 
hold the body together when the aninlal is put back 
into the forznalin tub, fo r  if brass pins are used they 
mill not rust. 

PHILIPH. POPE 
~\T~~T&r.4NCOLLEGE 

SATISFACTORY SUBSTITUTE FOR SODA 
LIME I N  RESPIRATION CALORIMETRY 

INa long experience nritll socla lime as an abcorbent 
for  CO,, in respiration calorimetry, this laboratory 
never succeeded in pernlanentlg solving the practical 
prohlenl of obtaining this preparation in satisfact017 
quality, the difficulty having been to get a product of 
uniformly high efficiency ancl one in which saturation 
~ ~ i t hCO,, and the coincident drying of the soda lime, 
15-ould cause a definite change in color of the material. 
The results have been much ~vaste of time and of soda 
lime, uncertainty of mind on the part  of the worker 
ancl occasionally inaccurate results. This experience 
has been a common one in other laboratories. 

A year ago the author suggested a substitute for  
soda lime which proves to have very much greater 
capacity to  absorb GO,, rvhich changes color conspicu- 
ously as it  comes to be exhausted and which is cheap 
ancl reliable. 

This preparation is a 40 to 60 mixture of flake 
sodium hydroxide and granular punlice stone. I t  is 
important in the use of this absorbent, in  a Sch~vartz 
U tube, to fill the hollorr; of the stopper of the stop- 
cock on the incoming side ~v i th  TI-et absorbent cotton. 

A METHOD FOR OBTAINING A CONTINU-  
OUS MEASUREMENT O F  SOIL MOIS-  

TURE UNDER FIELD CONDITIONS  
A XETHOD has been clevised for  making in situ under 

field conditions a continuous measurement of soil mois- 
ture. I t  consi3ts of imbedding in the soil a standarcl- 
izecl block of CaSO, (gypsum). The molsture content 
of this material varies directly 114th that of the soil. 
Since the dielectric constant of gypsum is proportional 
to its moisture content, a measure of the conductitity of 
the block is a measure of soil moisture. Conductivity 
determinations are eayily made by means of electrodes 
and a form of the TT-heatstone bridge. 

This de\-ice measures soil moisture ranging from the 
lTilting point to  the field capacity or it  is really a mea- 
sure of the available water. I t  denotes the xvilting 
point accurately. By knowing the wilting point and 
the available water, the total vater  content is thereby 
also known. The method possesses a surprisingly high 
degree of accuracy. 

GEO.J. BOUPOUCOS 
9.H. NICK 

NICHIGANAGRICI-LTURAL  
EXPERIMEKT STATION 

BOOKS RECEIVED 
ALLEN,VICTORT .  This Ear th  of Ours. Pp. xvii t 364. 

258 figures. Bruce. $3.50. 
DANTZIG,TOBIAS. X u m b e r ,  thc  Lan,gzcage of Science. 

Third edition. Pp. s t  320. Illustrated. Macmillan. 
53.00. 

DAVP,J. B ~ R T T  Editors. Check-Listsand A. C. HOVLE, 
of t h e  Forest T,rees and Shrzihs of tile Bri t ish E m p i r e :  
KO.4 ,  Draft  of Firat Deswiptirse C h ~ c k - L i s t  for C~yTon .  
Ja~zrtary,1989. Pp. 115. Imperial Forestry Institute, 
Osforcl. 

ROLLEFSON,GERHARDI<. and MII~TONEURTON. Photo-
clzemistry and tile Uecha?lism of Chemical Reactio?ls. 
Pp. xiv t445. 59 figures. Prentice-Hall. $5.75. 

Texas Agi-icu7tibraT Elrpcriment S ta t ion;  F i f t i r t h  dnnzial 
R e p o d ,  1337. Pp. 321, rigricultural and Mechanical 
College, College Station. 



Sinnott and Dunn-Principles of Genetics. New third editinn 
By E D ~ ~ U N D  and L. C. DUNN, Columbia Uni~~ersity. A1cGraw-Hill Pz~blications 'CT. SIXNOTT 
in the Botanical Scie?tccs. 408 pages, 6 x 9. $3.50 

One of the leading textbooks in its field, this aell-lmo~vn terial has been added on salivary gland chromosomes, 
boolt has now been revised to cover the rapid progress in cytoplasmic inheritance, population genetics, inbreeding, 
genetics made during the past six years, Nuch new ma- heterosis, etc. 

Loornis and Shull-Experiments in Plant Physiology 
By WALTER E. LOO>IIS,Iowa State College, and CHARLES A. SI-IULL, University of Chicago. 
L41cGraw-HiZl Pztblicntions i.11 the Botanical Scie~zces. 208 pages, 6 x 9. $2.00 

This book is a revision of the first half of the authors' taken to make all directions clear and unambiguous. New 
Xethods tn Plant Physiology. I n  the present ~ o l u m e  the material on the relation of growth horinones to plant de- 
experiments have been simplified to adapt them more velopment has been added. 
closely to undergraduate use and particular care has been 

Haupt-An Introduction to Botany 
By ARTHUR W. HAUPT,University of California at Los Bngeles. JIcGraw-Hill Pzbblications 
in tlze Botanical Scie~lccs. 396 pages, 6 x 9. 

This comprehensive, well-balanced textbook presents 
clearly and concisely the fundamental facts and principles 
relating to the structure, functions, and life relations of 

$3.00  
plants. Special attention is given to evolution, heredity,  
adaptation, and other topics of general biological interest  
which are of cultural value.  

Salle-Fundamental Principles of Bacteriology 
By A. J. SALLE,University of California. 679 pages, 6 x 9. $4.00 

111 this combined textboolr and laboratory manual the 
author lays particular stress upon fundamentals, gives 
explanations of all phenonlena described in the book in. 

Miller-Plant Physiology. A'ew 
By EDWIKC. MILLER, Kansas State College, 
Sciences. 1201 pages, 6 x 9. $7.50 

Designed both as a text for  advanced students and as a 
reference book for  investigators, this standard work gives 
a complete survey of the field of plant physiology, with 

sofar as i t  is possible to do so, and emphasizes the im- 
portance of chemistry in an  intelligent approach to  the 
subject matter. 

second edition 
McGraw-Hill Pzbblicntions in the Zoological 

reference to the green plant. I n  the nev  edition practi- 
cally every chapter has been revised and enlarged to in- 
clude recent advances. 

Maxirnov -Plant Physiology. flew second edition 
By N, A. XASIBIOV.Editecl by R. B. HARVEY,University of Minnesota, and A. E. MURNEEII, 
University of Missouri. ~T1cGraw-Hill Publications i7z the Botanical Xcierzces. 473 pages,
6 s 9. $4.50 

The present revision of this standard text is an entirely duction, the application of hormones, respiration. photo- 
new book, rearranged and rewritten, with new materials synthesis, mineral nutrition, etc. 
from the data of current research on growth and repro- 

Send for copies on approval 

McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, New York, N. Y. Ald wych House, London, W.C.2 
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Fully Described in 
CATALOG 39-A 
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801 0-8090 G ~ g i a  Ave. Silver Spring, Md. 

The Standard for 
Microscope Glass 

Gold Seal 
M i croscope 
Slides and 
Cover 
Glasses 
Crystal Clear 
Non-Corrosive 
W i l l  Not Fog 

MADE 1N U. S. A. 

Microscopic work demands glass of unusual clarity. Gold 
S.rl Slidaand Cover Gassaam made from glass practically 
free from alkali. They attain a precise and uniform thinness 
of plane surface. Therefore, Gold Seal offen an unusual 
degree of crystal clarity. Further, Gold Seal is guaranteed 
against conorion, fogging or any imperfection. Specify 
Gold Seal Slides and Cover Glasses. 

O S I R I S  
Studies on the History and Philosophy of 
Science and on the History of Leaxning 

and Culture 

I Series of supplementary volumes to Isis 1) 
Y Edited by GEORGE SARTON, 

D.80. I 
Five volumea have already appeared. 8ub- 

scription to vol. 6 (1939) is open. The edition 
is l i i t e d  and relatively small. Libraries wish- 
ing to secure a copy should send their subscrip- 
tion to these volumea (or a continuation order 
for the whole series) to the Saint Catherine 
P r w ,  Bmgea, Belgium. 

The price ia $5 per volume of the average 
size of Ida volumea (except vol. 1 costing $6). 

The vob. of Osiris will contain, in general, 
series of articlea devoted to a single subject, 
and also longer memoira. It ie- proposed to 
publish one volume a year, or exceptionally two, 
but not more. 

Isis will continue to be a quarterly journal 
containing shorter articlea, reviews, notea and 
correspondence and critical bibliographies. The 
removal of the longer articlea to Ostris will in- 
crease the variety and attractiveneas of Isis. 

The 
Foundations of Science 

BY H. POINCARE 

Pp. xi + 653. 

Containing the authorized En- 

glish translation by George 

Bruce Halsted of "Science and 

Hypothesis, " "The Value of 

Science" and "Science and 

Method," with a special preface 

by Poincad, and an introduc- 

tion by Josiah Royce. Price, 

postpa&& $5.00. 
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