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but it is necessary for the student to
put his mind to the test of his own edu-
cation and not rely solely on professors
or curriculum if he expects to go beyond
the timber line of ordinary achieve-
ment, With thiz clearly in mind, I am
will ing to say that I do not believe that
there ia any place in the country where
the study of electrical engineering can
be caried on so favorably as at Tech-
nology. This applies equally to under-
graduate study and to students follow-
ing graduate study and research. The
latter ghould steadily become more im-
portant for the highest training of the
ablest young men entering the profes-
sion of electrical engineering, and the op-
portunities of pursuing them should be
embraced by a steadily inereasing num-
ber of students who desire to cultivate
the keenest power of analysis and rea-
soning which arc pre-eminently useful
to the electrical engineer. )
Of itself, much inspiration may arise
from studying electrical engineering in
a pioneer institution in the field, which

PROFESSOR DUGALD C. JACESON.

has eontributed a large body of young
men already becoming and become emi-
nent in engineering and industrial life.
The electrical engineering course at
Technology in this respect holds a re-
markable place, Its early establishment
and its fine body of graduates make its
influence felt through all the ramifica-
tions of electrical industries.

The curriculum of the Course is
‘planned to lay broad and deep in 1ts
students the foundations for sucessfully
following the duties of electrieal engin-
eers. Students who come to the Course
from high schools and preparatory
schools are expected to obtain at the In-
stitute certain definite training; includ-
ing the additional training in the use of
the English language which is requisite
to elear thinking, clear writing and per-
sugsive speech, and also some foreign
language for the purpose of adding
strength to the language aequirements;
the collateral art of expression by draw-
ing, which goes hand in hand with lan-
guage as an art belonging to successful
engineers; mathematical training, to es-
tablish accurate reasoning powers and
also give a useful and powerful tool in
the solution of many problems of elee-
trieal engineering; the science of chem-
istry and the science of physics, to give
an acquaintance witn the known facts of
nature with which the engineer must
work, and the relations of those facts
with each other; applied mechanics.
which is the philosophy of matter, foree
and energy and is, the backbone of an
electrical engineers’ power; and much in
regard to the many useful applications
of nature’s forces. Students coming
from the college courses pursue such
parts of the foregoing subjects as have
not been suitably covered in their pre-
vious courses,

XNo man who becomes an electrical en-
gineer can confine his study to electricity
and magnetism, but, having mastered
the fundamental principles, he must also
learn in regard to the characteristics
and uses of constructive materials, their
correct application to the building of ae-
tual struetures; the meaning of kine-
matics to the engineer, and the proc-
esses of designing, constructing and us-
ing real machinery; something of the
special prineiples of thermodynamics
and hydraulics and the ways in which
those principles are utilized in the de-

signing, construeting and operating of
prime movers; and also something must
be learned of the efficiencies of numer-
ous industrial processes, for applied
electricity has invaded nearly all fields
of industry. Besides these numerous
branches, our electrical engineering stu-
dents are expected to learn to reason
clearly and rationally in regard to the
specific principles relating to applied
electricity and magnetism, including all
their diverse factors, and the ways in
which these principles enter into every-
day practice.

This is a formidable array of import-
ant study, but it may be suceessfully ac-
coraplished by an alert minded student
in the allotted four undergraduate years
and still leave the time requisite to pur-
sue those general or humanistie studies
needed to stir ambitions and give a fa-
miliarity with tne development and
manners of mankind. But it is prefer-
able for the ablest men to add to the
undergraduate years one or two years of
graduate study which are very effective
in enlarging and cultivating the scope
of the student’s vision. Any young man
who suecessfully follows this Course
ought to develop those fine but rare
qualities of mind called iniiiative, origi-
nality, self-reliance, observation, tact,
and reliability. Having these added to
knowledge and power in the use of
knowledge, he should find electrieal en-
gineering a pursuit of pervading fasci-
nation,

There are many great places in the
industrial world within reach of well-
trained and able engineers, and a fuil
proportion belong to electrieal engineer-
ing. Indeed, the well-trained, able man
cen usually determine his own piace as
an_electrieal engineer, provided he has
industry. perseverance, and mental
courage to first prove his worth by work,
Eleetrical engineering is an exacting
profession in which there is not a great
demand for medicerity, but any really
able, ambitiouns, well-trained young man
whose tastes lead him to try electrical
engineering will find his serviees in grat-
ifying demand after he has made suffi-
cient start to prove his industry and
ability.

SUBSIDIARY OPPORTUN-
ITIES FOR STUDENTS

BY MR. RALPH G. HUDSON,

The objeet of this article is to ac-
quaint prospective students in the course
of Electrical Engineering with ecertain
opportunities possessed by such a course
at the Institute, which are not included
in the prescribed curriculum of the de-
partment.

Students entering the third year
should join the Tleetrieal Engineering
Bociety. The dues are nominal ones,
and there are at leasi three distinet ad-
vantages to be obtained by such member-
ship. At the monthly meetings of that
Seciety, the members not only have the
opportunity to hear and meet success-
ful engineers who make addresses at
these meetings, but the assemblage itself
is the only one in which each student
may meet all of his elassmates to diseuss
informally the various problems of mu-
tual interest. It is a Hociety desigmed
to promote a social disenssion of busi-
ne<s problems, The Society furthermu~
holds several interesting excursions each
vear. These trips have included visits
to the works of the General Electric
Company at Lynn, and the Fore River
Ship Building Company at Quincy, as
well as ta the various power-stations of
the Bosion Elevated Railway Company
and the Edison Company. The insight
gained in these trips of the praectieal
adaptation of the theory studied at the
Institute is extremely waluashle.

Third-year students should also be-
come Student Members of the American
Institute of Klectrieal Engineers. Such
membership at $3.00 per year for three
vyears entitles the student to the Pro-
ceedings of the Institute and also gives
him the privilege of attending the meet-
ings of the Boston Section. The papers
given at the monthly meetings of the lo-
cal seetion and the discussion following
these will prove of great value in devel-
oping the student mind to the realization
of the breadth of the electrical engineer’s
eflorts and will keep the student in-
formed as to the trend of engineering
developments.

All students should make it a point to
attend the lectures of the Society of Arts
as far as is possible, snd especially
those of electrieal charaeter.

Not too much can be said of the eppor-
tunities offered by the extensive li-
braries of the Institute. The student
should make it a regular habit to look
over the contents of the Electrical Engi-
neering Library as well as those of the
Physical and Mechanical Engineering Li-
braries. A general knowledge of the
books available in these libraries will
prove of great value at various times
when the student is in need of explana-
tion upon any suvoject. In addition to
this, the student should glance over the
various magazines on file in these l-
braries. Very often, the student’s con-
ception of certain subjects will be
strengthened or made clear by articles
appearing from time to time in these
magazines,

It must also be borne in mind by all
students that the course, although very
complete in its laboratory instruction,
offers more theoretical instruction than
practieal, and it is therefore advisable
that all students spend o part at least
of their summer vacations in practieal
work.

The attention of the students is ealled
to the faet that in the senior year, an
inspection trip is made to the General
Eleetric Company’s works at Schenee-
tady, and to the various plants at Ni-
agara [Ialls. This trip sometimes in-
cludes a side-trip to the sub-stations at
Buffalo, and on the return to the large
power-plants in New York City.

As previously stated, ihis article is
written to prepare prospective students
in the side issues and the effort is made
to awaken all participating in a course
in Electrical Engineering to the variois
subsidiary opportunities possessed by
such a course at the Institute.

RELATION TO OTHER
ENGINEERING COURSES

BY PROF. HARRISON W. SMITH,

The extensive application of electricity
in many branches of industry is a mat-
ter of common observation and articles
are constantly published in the techni.
cal magazines dealing with special fea-
tures of the subjeet. A conspicuous ex-
ample is to be seen in the design of a
madern machine shop where individual
motors are employed to drive the larger
machine tools while the smaller tools are
arranged in groups and driven by a sin-
gle motor. In this manner the eapacity
of the tools foer rapid working is in-
creased and at the same time power is
saved by the elimination of long lines of
moving shafts and belts,

Another example of the applieation of
electrie power is in mining operations
where electrie locomotives are used to
haul cars, and motors are employed to
drive ventilating fans in' positions too
remote to admit of the use of any other
motive power. Again, some mines may
be worked by electricity obtained from
distant water power wunder conditions
where the cost of fuel and the grade of
ore would otherwise prohibif profitable
operation.

One of the wmost striking develop-
ments is in  electro-chemistry where
cheap power has aided the growth of
new and valuable industries.

It i3 unmecessary to cite numerous ex-
amples to indicate that a knowledge of
electrieal phenomena is essential to the
engineer in many different branches of
engineering, but it is important to con-
sider the kind of knowledge that will be
most useful to him. Thus when the non-
electrical engineer is called upon to con-
sider a problem dealing with an electri-
cal installation, the factors upon which
he wmst base his solution are, in the
first place, the performance, that is the
degree of satisfaction with whieh the
electrical apparatus will meet his re-
quirements, and, in the second place. the
cost. With regard to the latter the same
general principles hold that apply to any
engineering proposition and the detailed
information necessary in any problem
must he obtained te suit the particular
conditions. Naturally a proper treat-
ment of the question of cost will in-
volve a knowledge of the performance
of the maehine which thus becomes of
special importance to the nom-electrical
engineer, and is the chief object to be
kept in mind in arranging a course for
the non-electrieal engineering student.

Such a course must contain a certain
amount of specific information relating
to the operation of different types m
motors, the methods of econtrolling speed,
the operation of generators and the like.
More specialized information would in
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 ELEGTRICAL LABORATORIES!

BY PROF, RALPH R. LAWRENCE.

It is impossible to make engineers in
a technical school or college. All that
ean be hoped to be accomplished is to
ground students in the fundamental
principles underlying their chosen
branch of engineering, to teach them to
think clearly and logically and o have
the proper initiative in handling new
problems, The laboratory is particular-
Iy valuable in giving men this training,
but in order to produce the best results,
it must be conducted in such a way as
to leave the students as free as possible
in planning their work, Each experiment
should call for a definite result, but the
method by which this result iz to be
obtazined should be left for the student
to plan.

Laboratory experiments which are
laid out to resemble more or less closely
commercial tests, too often teach little
more than dexterity in reading instru.
ments, especially when they are con-
ducted with more or less detailed notes
or directions. Comunercial tests can sel-
dom be duplicated in the laboratory, as
they not only require larger units than
can economically be used, but also neces-
sitate more time than is usually avail-
able, Moreover, the actual electrical
connections can seldom be made by the
students, and iarge apparatus would ne-
cessitate the presence of an assistant
under whose direction the experiment
would actually be performed.

Laboratory work to be most effective
must supplement the lecture and elass
toom, and should be made to bring out
the theoretical points there discussed,
The closest possible relation should exist
between the lecture room and laboratory,

This close relation has always existed
in the Electrical Engineering Depart.
ment, especially during the senior year.
Each laboratory experiment is planned
to bring out the characteristics of the
particular type of apparatus to be used.
All eonnections are left for the students
to make, and the entire conduct of the
experiment rests with them, the work
being conducted according to directions
they have themselves planned and writ-
ten before coming into the laboratory.

The actual experiment is performed
by the students working in pairs,

The present method of canducting the
work in the Electrical Engineering Labo-
ratory, for Courses VI, XIila, and XIV
is the development of the system sug-
gested by Professor Clifford, about eight
years ago. Under this system each stu-
dent, before coming into the laboratory,
is obliged to submit a preliminary report
which must be approved before any la-
boratory work is done. No notes are
given tie men, all they receive is a brief
statement of the results required in each
experiment and the size and rating of
the apparatus upen which it is to be
performed.

Before each laboratory exercise, the

{ men meet in one of the smaller recita-
j tion reoms to write up their preliminary
: reports, and receive their assignment for
!the following laboraztory exercise from
* the assistant who is present to give such
} suggestions as may be needed by the stu-
| dents in writing up their reports. Leec-
j ture notes or text-books, except those
dealing with laboratory instruetion, are
permitted. During the first fifteen min-
utes the students may go into the labora-
tory to inspect the apparatus to which
they have been assigned.

The preliminary reports take the place
of the printed notes used in connection
with most laboratories. In these pre-
{ iminary rteports tne men must outline
i the experiment, give diagrams of con-
nections, and state what measurements
must be made. The number and sizes
of all instruments required must also be
estimated. These preliminary reports
are read critically and returned for cor-
rection several days before the labora-
tory exercise. Having made the corree-
tions, the students take their reports to
an instructor for final approval.

When the students emter the labora-
tory, one of each pair who are to work
together, takes his approved instrument
list to the instrament room and receives
the required instruments. The apparatus
is then connected np and the experiment
performed with little or no help.

The data obtained is worked up inde-
pendently by each man, and submitted
in a final report. This final report, in
addition to the results, must contain a
brief discussion of points which have

been brought out by the experiment.




