
EDUCATION FOR VICTORY 
By PROF. FRANKLIN THOMAS 

The Engineering, Science, and Management Defense Training 

under graduate program during the summer months and the elimi- 
nation of this year's spring vacation. 

Plk<,,<, 1,v <,. I<. 11avrer. 

Fig.  1: ESMDT Welding Class in action at C.I.T. 



Introductory Electronics 
Electronic Circuits and Apparatus 
Elementary Radio 
Theory and Science of Electric Welding, I. 
Theory and Science of Electric Welding, lI 
Die Design and Press Work 
Elementary Naval Architecture 
Materials and Metallography Laboratory 
Engineering Materials (Metallic) comprising sections in 

Materials and Processes 
Physical Metallurgy 
Metallography Laboratory 
Spectm-Chemical Analysis Laboratory 

Basic Electric Circuits & Machinery 
Military Meteorology 
Aeronautical Engineering 
Introductory Industrial X-Ray Technique 
Aircraft Descriptive Geometry 
Aircraft Detail Design 
Aircraft Fitting Analysis 
Production Engineering comprising sections in 

Industrial Relations for Supervisory Personnel 
(3 sections) 

Industrial Management 
Time study 
Methods Improvement through Motion Study 
Cost Analysis and Control 
Tool Planning 
Wage and salary Determination and Job Analysis 
Production Control 
Selection and Placement of Personnel 
Techniques of Training Personnel 
Quality Control 
Plant Layout and Materials Handling 
Advanced Tool Planning 
Introduction to Aerodynamics 
Electrical Machinery 
Ultra-High Frequency Technique 
Theory & Art of Resistance Welding 
Aircraft Production Design 
Strength of Materials 
Advanced Die Design 
Highway Engineering 
Engineering Materials (Metallic) 
Aerial Bombardment Protection 
Introductory Industrial X-Ray Technique 
Elementary Jig & Fixture Laboratory 
Advanced Jig & Fixture Laboratory 
Tool Engineering 
Theory of Aircraft Instrumentation 
Technical Drafting for Engineers 
Surveying Instruments and Procedure. II. 
Plane Table Topography 
Fundamentals of Radio 
Production of Strategic & Essential Minerals 
Marine Engineering, in. 
Radio Engineering 
Technical Report Writbg 
Theory & Technique of Optical Testing Methods 
Tdentiflcation of Industrial Materials 
Applied Geophysics 
Radio a t  Ultra-High Frequency 

Fig. 2: Evening class in the EE Lab. 

ycar and utilize the facilities of the Institute during the sum- 
mer for special emergency training. A t  a faculty meeting on 
March 6, 1942, when the question was specifically considered, 
it was the judgment of the faculty that none of the usefulness 
of the Institute would he lost if the summer were to be used 
for special work and there would thereby he avoided many 
complications which would result from attempting to coordinh 
ate classes which would he running out-of-phase with each 
other and many acute financial problems of students. 

As indications developed of the desire of the Army and the 
Navy to assign newly commissioned officers to the Institute 
for special courses during the summer and, somewhat earlier 
than the Institute's usual closing date, the faculty also voted 
to gain a week by eliminating the spring vacation and advanc- 
ing the date of Commencement to June 5th. These large 
classes of young officers involve the use of the student houses 
and the training which is desired for these men can be pro- 
vided by the especially qualified staff of the Institute and its 
corresponding equipment. There is an urgent demand for the 
production of the type of men trained by the Institute's regular 
courses, hut this urgency must he weighed in the balance with 
the emergency nature of the training required by special 
groups. Furthermore, there is every indication that nearly all 
the undergraduate students will have opportunity to be use- 
fully and lucratively employed during the coming summer in 
connection with war projects. 

In addition to the large groups of officers and other men 
detailed here by the government for full-time courses during 
the summer, the Institute expects to offer both full-time and 
night courses for civilians to the limit of its capacity. Some 
of these classes may involve radical departures from the male 
Student tradition of the Institute. Requests are being made 

The  faculty and the administration of the Institute during 
ailahle for drafting jobs be replenishe recent weeks have given a great deal of study to the quest' 

f 35 and also by women. as to whether the Institute would more effectively serve 
national interest by adopting an accelerated program for i 
regular activities or maintain approximately a normal academi 



this radio training is for communications of all types and ser- 
vices and also for the more advanced and highly specialized 
application of ultra-high frequency detection technique. 

EDUCATION FOR VICTORY 
T h e  many instances which could be cited of benefits which 

have resulted from these Defense Training Courses are im- 
pressive. M a n y  students have thus been able to enter in very 
useful and advantageous capacities industries with which they 
had had no previous experience or connection. Some very 
significant developments with widespread effects through large 
industries have evolved from the participation of various super- 
visors in industry in these courses as instructors. T h e  time and 
effort which has been so sincerely applied to these courses by 
the many students enrolled have represented very definite and 
productive contributions to the national welfare. 

ELECTRON MICROSCOPE 
(Continued from page 12) 

T h e  same situation arises when the electrons come to the 

object. T h e  number of electrons transmitted at a given point 
depends on the thickness in terms of grams per square cm. 
For that reason most electron microscope pictures appear to 
be shadows. T h e  electrons pass around the object but pene- 
trate it to only a very slight degree. Only when the thick- 
ness of object varies over a small range and is such as to 
permit some transmission of electrons at all points, can a 
gradation of blackness be produced in the image. 

T h e  light that passes through the object in an ordinary 
microscope must be brought to a focus to give the image. In  
the same way, the electrons that pass through the object must 
be focussed to produce the image. T h e  objective lens pro- 
duces an image with a magnification of almost 100 a t  the 
focus of the projection lens. Th i s  projection lens again focuses 
the electrons into a further enlarged second image at the 
photographic plate. These lenses are magnetic lenses that con- 
sist of a coil of wire surrounded by a steel armor. T h e  armor 

has a small opening in it so that the lines of force bulge out 
into the electron path over only a very short distance. I n  
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this distance the focussing takes place. T h e  focal length of 
such a lens depends on the current passing through it so that 
the process of getting correct positions of object and photo- 
graphic plate is replaced by a simple adjustment of the current. 

Much of the complication of an electron microscope is due 
to the fact that fairly high voltages must be used for acceler- 
ating the electrons, and that the whole electron path must be 
in a high vacuum. T h e  vacuum must be so good that the 
electrons make no collisions during the whole distance of some 
six feet from the filament to  the photographic plate. T h i s  
requires continuous pumping with high speed pumps as well 
as arrangements of valves by means of which the object and 
the photographic plates can be inserted and removed. 

T h e  voltages used vary from a few thousand to over a 
hundred thousand. A high voltage produces fast electrons 
that will penetrate a greater thickness of matter, but lower 
voltages show a better contrast in the image. Above all it is 
necessary to hold the voltage constant within a few volts. 
For  this purpose, fairly elaborate voltage regulators must be 
used, and this is one of the major problems of construction. 

T h e  electron microscopes of today are only in the beginning 
of their development, and they are far from realizing the 
theoretically attainable resolving power. This  makes it an 
attractive field of study for the engineer and physicist, while 
the field of study opened up by its applications promises to 
close the gap between the visible and the molecular ranges 
. . 
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