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which have hitherto been offered to the
student. This has been done by estab-
lishing an alternative course in Physies,
to be known as Course VIII, B, which
will differ from the present Course VIII
<hiefly in the continued study of elec-
tricity instead of the pursuit of other
branches of Physics, and in the intro-
duetion of = considerable amount of
practice in the Laboratory of Mechani-
<al Engineering and the Workshops, in
place of Chemical Analysis. An en-
deavor will be made to give to stndents
pursuing this course a knowledge of the
theory of Electricity sufficiently exten-
sive to prepare them for all ordinary
electrical” work and which shall also
gerve as a foundation for more advanced
study. They will receive instruction in
the Physical Laboratory in the various
methods of electricgl testing. Special in-
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struction regarding Land and Submarine
Telegraphy, the Telephone, Electric
Lighting, and the electrical Transmis-
sion of Power will be given, and the
study of Acousties will aiso be required
in view of the art of Telephony.

“TFhe nature of the course is evidently
such that facility in the acquisition of
both mathematics and physics is essen-
tial to pursuing it successfully.”

We have in this, a concise statement
of the chief characteristics of our Course
in Electrieal Engineering, as it exists to-
day, and of all other successful courses
in the subject as they have been estab-
lished elsewhere. This ecireular an-
nounced the establishment of the frst
course in Electrieal Engineering in the
eountry, and marked a distinet step for-
ward in the matter of technical educa-
tion.

Work in the new course was begun in
the fall of 1882, there being six regular
students. Only studenis who were to
take the full course, beginning with the
second year, were accepted. The spe-
cialized work of this firet class was of
three years’ duration as it is at pres-
ent, and the first class was thus gradu-
ated in 1885,

In 1882 the whole Institute, with the
exception of the shops, was accommo-
dated in the Rogers Building. The dy-
namo used by the Electrical Engineering
division was a two-light Brush machine;
it was set up in Professor Richards' do-
main so that it could be belted to his
steam engine. The other electrieal appa-
Tatus was in the space now occupied by
the library. In 1883 the Walker build-
ing was completed, and in the spring of
1884 the Physical Department waa
transferred to new quarters. The pow-
cr mecessary for the operation of the
various machines was transmitted by a
line shaft which ran through a tunnel
between the Rogers and Walker build-
ings, and was furnished by a Porter
Allen engine in the YLaboratory of Me-
chanical Engineering then located in the
bagsement of Rogers. In 1887 Mr. Edi-
son presented to the Institute ome of
his commercial dynamo machines. Both
it and the Brush machine are still in
use.

All the working of electrical measure-
went and testing was concentrated in
TRoom 10, which was then considerably
smaller than 2t present, part of the
npace being occupied by apparatus
cuses and a small recitation room.

Concerning the subject matter of the

instruction in those early years I shall
speak in the light of my personal ex-
perience af the Imstitute, which began
in 1885, Work of the firat year was in
general of the same preparatory char-
acter as at present, though the maih-
ematical requirements were less ad-
vanced than at present. In the second
year the strong course was in Physies,
and in view of recent changes in Course
VI, it is interesting to observe that
struction in the important subject of
tiechanics was given not only in the
lecture room, bubt in supplementary
class room exercises, when there was
time for the solution of problems un-
der the eye of the instructor.

The detailed stndy of electricity be-
gan as at preseni in the third year.
Professor Cross conducted the class
which numbered about fifteen men. The
text-book used was Fleeming Jenkin’s
Electricity and Magnetism, a book re-
markable in its time for the manmer in
which it dealt with the subject, and its
insistence on exact measurement. It
was written by dne with a rare faculty
for correlating theory and practice, for
Jenkin was an engineer of distinctien
and a student of science as well. His
point of view is well illustrated by the
following extracts from his preface:
“In England at the present time it may
be said that there are two aciences
of Electricity—one that is taught in
ordinary text-books—the other, a sori
of floating science known more or less
perfectly to praetical electriciaus, and
expressed in n fragmentary manner in
papers by Faraday, Thomson, Maxwell,
Joule, Siemens, Matthiesen, Clark, Var-
ley, Culley and others, The science of
the schools is go dissimilar from that of
the practical electrician that it has been
quite impossible to give students any
sufficient text-book. A student might
have mastered Delarive’s large and valu-
able treatise and yet feel as if in an
unknown country and listening to an un-
lenown tongue in a company of practi-
cal men. It i3 not a little curious that
the science known to the practical men
was, 80 to speak, far more scientific
than the sclence of the text-books.”

It was sunch a book that Professor
Cross took for his text, filling in the
gaps, when necessary, and bringing the
subject matter fully up to date, and I
doubt if ever a class was subjected to
closer questioning on what they were
supposed to know. This course was foi-
lowed by one on Direct Current Genera-
tors and Motors. Professor Cross alse
conducted this, using as a text-book
Silvanus P. Thompson’s Dynamo Elec-
tric Machines. The purelv theoretical
work, given by Mr. Clifford, was along
the lines of Eleetrostatics and Poten-
tial, for the many ramifications of alter-
nating current theory simply did not ex-
ist. The laboratory instruction was al-
most wholly in the lighter electrieal
measurements and was in charge of
Professor Holman. This arrangement
eontinued until Professor Holman’s re-
tirement on account of il health in
1806, at which time the work in Elee-
trical Measurements was undertaken by
the writer. Gradually the dynmamo lab-
oratory was developed, Professor Puffer
devoting himself to it and the photo-
metrie work.

To Professor Holman the Institute
owes a lasting debt of gratitude for his
efforts which resulted in the establish-
ment of our high standards of require-
ment in the experimental work of elec-
trical measurements and dynamo test-
ing. That there might not be a great
waste of time through misdirected effort
in this and other experimental work, he
devised a course in Precision of Meas-
urements and introduced it into the cur-
riculum. Professor Holman gave him-
self without stint to the improvement
of the methods and the equipment of the
laboratories. Much of what he did was
accomplished under cireumstances which
would have daunted a less courageous
man. For years his health was not ro-
bust, and he was a great sufferer, but
he never allowed this to warp his judg-
ment or render crebbed a nature which
was not without fire.

In 1898 a large room in the basement
of Walker Building was set apart as a
dynamo laboratory. It was equipped
with a 75 h.p. Westinghouse engine,
belted to a jack shaft from which the
various machines were driven. In 1893
these were as follows: a 150 light BEdi-
son dynamo; a 200 light Thomson-
Houston machine; a2 80 }ght Weston
machine; & 500 light Thomson-Houston
alternating machine; & 300 ampere U. 8
machine of low voltage, and a $ light
Brush dynamo.

Very early it became apparent that

in every class there were a few men of
superior eapacity who would profit by
more advanced instruction than that
given in the regular order of things, and
accordingly optional advaneed courses
were given which were open to those
qualified. It was in this manner that
the course in alternating currents was
begun in 1891,

For a number of years the Inatitute
cafalogue contained a general state-
ment concerning graduate courses lead-
ing to the Master’s degree, and in 1901
the Department of Blectrical Engineer-
ing definitely offered such a course and
in the catalogue of that year may be
found the scheme of studies. In 1803 it
beeame possible to obtain, after a, mini-
mum. of two years’ graduate work, done
in residence, the degree of Doctor of En-
gineering,

A distinet course in the theory of al-
ternating currents was given for the
firet time in 1801 by Professor Clifford
to a few men who formed a apecial
class; from that time to the present,
this subject has been of inereasing im-
portance im our eurriculum.

The mnext considerable advance in
equipment was in 1896 when an experi-
mental plant was instailed solely for
use in regular laborafory instruction
in connection with the course in dynamo
testing and dynamo electric measure-
ments. It consisted of two similar 25
k. w. machines, belt driven from a West-
inghouse compound engine, the Iatter
being fitted with a condenser and all

necessary auxiliary appaeratns. This
set is now installed in the Lowell
Building,

Changes in the course of study were
made as the science and art of the elee-
trical enpineer advanced, and the course
at the Institute always kept its position
as 2 leader in this class of education.

In 1802 it was decided to remove from
the Department of Physics that portion
of the work which was of a distinetly
tgchnieal character, and the separate
Dipartment of Electrical Engineering
was ¢reated, Dr, Louis Dunean, some-
time Professor of Electrical Engineering
at Johns Hopkins University, and later
o, practising enginecer in New York, was
placed in charge. At that time the
Loweli Building was constructed and
sufficient space allotted to the wvarious
parts of the work so that they might
properly develop with the rapid progress
of Engineering. In 1904, Professor H.
E. Clifford was made acting head of the
department, His administration was
characterized by a close atndy of the
needs of the profession and an adapta-
tion of the instruction fo meeting these
needs adequately. It was also charae-
terized by a cereful study of the ve-
quirements of individual students and
the establishment of post graduate
work of & most advanced character. The
watchword of Professor Clifford’s ad-
ministration was “Develop the power of
analysis,” and to the young graduate
himself was left the acquirement of the
various short cuts and triecks of trade
whieh all engineers must have at their
command,

Professor Clifford never lost sight of
the faet that to get the best results,
“team work” on the parf of the in-
structing staff’ was absolutely nec-
essary, and he spared no pains in bring-
ing this about, one of the most effective
agencies being the departmental confer-
ences where all questions of interest
were frankly discussed.

In 1906 Profeasor D. C. Jackson, Pro-
fessor of Electrical Enginecering, at the
University of Wisconsin, was made head
of the department. Professor Jackson,
after graduate work in electrical engi-
neering at Cornell University, entered
the employ of the Sprague Electric Rail-
road and Motor Company, thus gaining
his electrical engineering experienea dur-
ing the early and trying vears of elec-
trieal development. In 1891 he was
called to the University of Wisconsin
and served there continuously until his
coming to the Institute, at the same time
being engaged, together with his brother,
Wm. B. Jackson, in conducting an engi-
neering office. The guestions of finance
connected with electrical undertakings of
large magnitude possessed a great at-
traction for him, and gradually his in-
terest shifted from the purely construec-
tional engineering side of the work to
questions of engineering economies. 8o
that he now has to do with such large
gquestions as, for instance, the proper
determination of telephone rates in the
State of Massachusetts, this problem
necessitating an immense amount of
work. He has also investigated ques-
tions connected with the telephone fran-
chise in the e¢ity of Chicago, and dome
many other pieces of work of like mag-

nitude., "The feaction of these activities
‘on his' instruction work is seem i his
course on Public Service Corporations,
given to the pest-graduate students. In
addition, Professor Jackson has done
much work of an expert nature in con-
nection with patent cases. The prinei-
pal changes introduced inte the course of,
study since Professor Jackson took
charge of the Department are the begin-’
ning of Applied Mechanics in the second
inatead of the third year, and the exten-
sion of the work in Hydraulies. ‘

With Professor Jackson came Profes-
gor . C. Shaad, also of the University
of Wisconsin, who took charge of the
work in electrical installations and the
allied excursions. In the spring of 1808
Professor Shaad was called to the chair
of Electrical Engineering in the Univer-
sity of Kansas. There he became head
of the Department. At the same time
Professor Clifford tendered his resigpa-.
tion, after twenty-three years of service
to the Institute, to become Professor of
Electrical Enginecring at Harvard Uni-
versity. These changes rendered it-mec-
cssary fo bring to the department two
new men. To fill these positions Dr.
Harold Pender came from New York
City, where he had been engaged in elec-
trical engineering work of a& general
character, and Professor W. E. Wicken-
den from the University of Wisconsin,
where he had been teaxching subjects al-
lied to those given by Professor Shaad,
whose place he took.

LETTER FROM GRADUATE
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made so much more real by the injec-
tion of a little human interest, Many
of the professional subjects, such as
Thermodynamics and Applied Mechan-
ics, suffered severely from the abstract
manner in which they were presented.
Whether it was because I was better
prepared to digest the electrical sub-
jects and to add my own “human inter-
est,” or not, I do not know, but for
some Teason it seems to me that the
niechanical engineering subjects were
much more lacking in this respect than
the electrical ones. ]

One of the greaiesi disappointments’
of my entire four years was the course..
in ithe Mechanical Engineering Laborato-
ries. As a Freshman and a Sophomore
I often wandered aronnd among the en-
gines, pumps, ete.,, and leoked forward
longingly to the day when I ivould be
privileged to handle them and know ali
about them. But, alas! that time never
eame, for as a Junior and a Senior, I
found myself somewhat in the same po-
sition as the little girl in the nursery

rthyme :—

“Mother, may I go out to swim?”
“Yes, my darling daughter;

Hang your clothes on a hickory limb,
And don’t go near the water.”

For the machines were always thought-
fully started and adjusted by the in-
structors before the students arrived
and ail the latter had to do was to take
a few indicator cards, or read a speed
counter for a while, and then make a
lot of calculations. One shining ex-
ceplion, however, was the little Harris-
Corliss engine on which we were allowed
to set the valves and to actually open
the throttie ourselves and make the
wheels go around. I believe that the
two hours which I spent on this test
were of more real benefit to me than
any ten other assignments in the course.

This matter of actually handling the
machinery, themselves, in a laboratory
of this sort, is of vital importance to
the siudents. Tt may seem a small
thing to open the throttle and start a

(Continued on page 56.)

E. E. SOGIETY

The Klectrical Engineering Society
ranks as one of the foremost profes-
sional societies at the Institute. The
object of the Society is twofold, first,
to bring together soecially the men in
Course VI, and, second, to give the
members some idea of the practical ap-
plication of the studies they are pur-
suing. To accomplish these objects,
monthly meetings are held, at which the
Bociety is addressed by men prominent
in eleotrical engineering, excursions
are made to plants of interest arcund
Boston, and an annual dinner is given
during the latter part of the year,
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