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asked me to give my opinion ing desirable
future developments in the Fa * Applied Secience,
and I think I shou ‘ vou tl [ discussed th
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a comparative statement of the engineering
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I am enclosing a eopy of the statement which I sent to

him, as well as a copy of the letter
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MeGill Applied Mechanies is included.)
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McCGILL UNIVERSITY
MONTREAL
FACULTY OF APPLIED SCIENCE

OFFICE OF THE DEAN

September 28th, 1929.

Sir Arthur Cul‘l‘ie, G-C.};‘T.Go ’};.C .Bo ,LL-D. ’

Prineipal.

Dear Sir Arthur:-
I am enclosing herewith a
draft of the report which you requested me to prepare

some time ago.
T am ealling it a draft because

I am not quite sure that it is along the lines which

you will find useful. I have tried to give aE clear and
concise a pieture of our present condition as I see it,

and also what I believe to be our most pressing requirements.
It may be, however, that I have omitted some considerations

and that I have introduced some things that are superfluous.

I shall be very grateful, therefore, if you will look it

over and let me know whether you would like to have it

developed or curtailed in any way.

Yours faithfully,




SURVEY OF THE PROGRESS OF THE FACULTY OF APPLIED SCIENCE

SINCE 1921 AND OF THE PRESENT REQUIREMENTS.

This survey deals chiefly with matters pertaining to
the Engineering Departments of the Faculty, since the Departments
of Chemistry, Geology, Mathematiecs and Physies although of vital
importance to this faculty, are also associated with other
faculties in the University.

Advances made may perhaps be taken up under the
following heads:

l. ZLaboratories and equipment.

2. Curriculum, and

Teaching Efficiency.

Laboratories and Equipment.

(a) Highways Laboratory. This laboratory which is devoted to

the examination and testing of materials used in highway con-
struction, is located in a basement formerly used as a coal cellar,
but which is quite well adapted to its present use. The equipment,

several important features of which were designed by the staff,

has proved very satisfactory and compares favourably with that of




the leading engineering schools on the continent. It has
made it possible to give a sound course in highway engineering.
The appropriation asked and granted was $6000., and the

laboratory was satisfactorily completed within this appropriation.

(b) Hydraulies Laboratory. When the old Engineering

Building was burnt in 1907, the hydraulies laboratory, an
exeellent one in its day, was destroyed. In the new building
no adequate provision was made, SO that a temporary laboratory
was fitted up in a cormer of the testing laboratory. This
served to illustrate fairly well some of the prineiples taught,
but it was quite inadequate. Although the department made many
representations urging better facilities, there was no space
available and so the laboratory fitted up as a makeshift was
used for 16 or 17 years until the erection of the new electrical
wing made it possible to find suitable space. The equipment,

together with structural changes necessary, cost approximately

$40,000. Most of the new equipment was designed by members of

the ataff, and this laboratory too was completed within their
estimates. Dependent as we are on the ecity water supply, it is
impossible to install a hydraulie laboratory of the first class

at the University site, as all the equipment must be on a

relatively small scale. Visiting hydraulice engineers, however,




consider it one of the most efficient of its elass on the
continent. It serves purposes of instruetion admirably, and

although comparatively small has been found adequate to solve

several important problems for local engineers and power companies.

In the meantime, on the suggestion of the department, features
have been incorporated in the permanent works of the Montreal
Island Power Co. at the Baek River, which will make it possible

to construct a large-scale testing plant there, if this proves

practicable in the future, at a minimum cost.

(¢) Electrical ILaboratories. At the beginning of the period

under review, the electrical engineering laboratories had become

s0 inadequate that laboratory instruetion had to be curtailed,
or omitted altogether in the case of certain groups of students.

The erection of the new wing, housing four large laboratories

with library, offices, etc., afforded ample space for the re-

quirements of the department,and also relieved the Physiecs
Building by the transfer of the Electrical Measurements Labora-
tory. The High Tension Laboratory was also enlarged. The
equipment compares favourably with that of the best engineering
schools except as regards the capacity of the transformer, which

will be alluded to later. The cost of electrical laboratories




with new equipment purchased, was approximately $85,000.

A considerable amount of equipment was presented or loaned

indefinitely.

(d) Mechanical Engineering Laboratories.

During the war and the subsequent lean years, the
equipment of these laboratories became seriously run down. The
thirty-year old boilers,for instance, were only oapable of work-
ing at a pressure so low as to be practically useless, and the
internal combustion equipment was hopelessly out of date. The
removal of the foundry and smithy gave room for a new Internal
Combustion Laboratory. The units installed are on a somewhat
small scale, but they are efficient for their purpose. A new
boiler has been installed with a working pressure of 385 1lbs.
These improvements have added greatly to the teaching efficiency.

The cost was approximately $20,000.

(e) Mining Laboratories.

These laboratories have been re-arranged and many
minor additions have been made to the equipment. The cost of
this work has been met for the most part by the regular annual

appropriations.




The improvementsin equipment mentioned above,
costing from 150,000 to §160,000, have been supplemented by
minor additions made from time to time out of regular annual
appropriations. Although the expenditure was not large com-

paratively, it has resulted in a marked strengthening of the

wundergraduate work and constitutes by far the most important

‘-iﬁ
',;dvance in the material resources of the Faculty in thirty years.
&




CURRICULUM AND TEACHING EFFICIENCY.

Up to some ten or fifteen years ago there was &
trend in the curricula of engineering schools generally towards
greater specialization. MeG111 did not follow this trend very
far., Experience soon showed that while some parts of an
engineer's training could be given in the class room and laboratory
far better than elsewhere, other parts could be best obtained in
the field, shop or office under actual commercial conditions and
with the stimulus of responsibility. In the meantime the rapid
developments in engineering science demanded a more thorough
training in the fundamental sciences, mathemetics, chemistry,
physics, mechanice and the like. This demand made it difficult
to meintain even the moderate degree of technological specialize
ation which we hed and which for several reasons it seemed desirable
to maintain, without & better entrance standard. It was therefore
decided to adopt full senior matriculation as an entrance require-
ment. Since, with perhaps one excertion, none of the schools in
Quebec, public or private, prepared students for senior matricuw
lation the only alternative was to prescribe one year in the
Faculty of Arts. This, although not &n ideal arrangement, had
the advantage of meking the student somewhat sccustomed to

university 1ife and methods before entering upon the rigorous

course in Applied Science. This change, which became effective

in 1927, had the enevitable effect of reducing the number of

students entering the first year to & serious extent. This will




meke the attendance abnormally smell for some years after the
entry hes increased to its former size, that is to say, until
the small entering classes have been worked through to gradua-
tion. Fortunately, while the standards of scholarship have
been more than maintained, the rercentage of eliminations which
had become alarming five or six years &g0 has been much reduced,
as indicated in the following table.
Percentage of Eliminations
or Demotions.
1924-5 1925-6 1926-7 1927-8 1928-9.

First Year: 37 32 33 33 23
Segond " 57 24 23 1Y s J

The students represented by the above figures must repeat an

entire year in order to proceed, and the great majority do so,
meny completing their courses with & very satisfactory standing.

It is gratifying to note that all the universities
in Western Cansda now require & year prepsratory to the four
years engineering course, except in the case of students entering
with senior matriculestion. Our affiliated colleges in the
Maritime Provinces also readily adopted the same standard simule
taneously with McGi1l1.

Outwardly the chenges in the curriculum have not
been great. Junior shopwork has been abandoned, the space
vacated being utilized for some of the laboratory extensions
rreviously mentioned. To replace shopwork in a brosd sense

all students are now required to have at least six months




experience in engineering or industrial work before receiving
a degree. In this step, which is working out well, MeGill
was & pioneer. Several other Cansdian universities are now
following the lead. Some new undergraduate courses heve been
added, notably one in Electrical Communications. The most

vital changes, however, have been in the strengthening of

existing courses. The process of keeping courses abreat of

professional and scientific developments is always going on.
But during the last few years there has been, on the part of
the staff, a close scrutiny of objectives and, it is thought,
notable improvement in teacnzng methods. Such a claim is hard
te‘substantiate. Students, however, have their own ways of
expressing dissatisfaction, either openly or indirectly. There
has been no time in my experience when such expressions have
been/;o rare as in the last few _yearss In 1921-22 out of a
staff of 43 in the engineering departments 42 per cent. were of
professorial rank; the remainder lecturers or demonstrators.
At present in a staff of 37, 65 per cent. are of professorial
rank. The sdded maturity and experience indicated by these
figures cennot fail to increase teaching efficiency. In the
departments of Chemistry, Geology, Mathematiecs and Fhysics,
taken together, 45 per cent. were of professorial rank in 1922
a8 compared with 52.5 per cent. at present.

The engineering curriculum at MeGill differs

considerably from that of the two other leading schools of

central Canada. It is therefore satisfactory to note that




811 the new western universities have followed ours very
closely 80 that interchange of Students, practically all in
one direction, takes place with little or no difficulty.
Although antedating s ightly the reriod under
review the advance in the salaries of the teaching staff in
1920 was doubtless a result in anticipation of the campaign
of 1921. The average increase was perhaps about 50 rer cent.
It is probasble that, taking the year 1913 as = basis, the
advance in salaries to the present time has been about the seme
s thet in the cost of commodities. On the other hand the
standards of living have sdvanced materially in the last nine
or ten years so thet it ecan hardly be doubted thet teschers
who are entirely dependent on their university salaries are,
a8 compared with their neighbours in rrofessional and business

life, not so well of ss they were in 1913. Fortunately nearly

/811 the members of this Faculty either have some privete means
?or are able to supplement their salaries by professional work.
.f

/}"Otherwise 1t would be gquite impossible to retain the class of
1/

#

men we have. The private work undertsken consists of highly
Specialized consulting work, engineering investigations, service
on engineering boards, or in the esse of the younger men contacts
with engineering firms, particularly during vacations. Such
work is desireble in that it edds to the teachers knowledge &nd
experience, keeps him in contsct with actualities, adds to his
teaching authority and efficiency, and supplies & useful service

to the engineering and industrisl community. There is of course




8 rigk that it may be overdone to the detriment of university
work. It haeprens however that with us the men most in demand
for privete work are in genersl those to whom one turns with
most confidence when any extre university or faculty work is
to be done. It may be seid frankly, however, that this state

of affairs ie not favourable to fundesmental research in engin- /

eering. It 18 however favourable to industrial research whiph

constitutes a considerable part of the work undertaken. Tﬁ?
average corporation engineer or executive is far more keenly
interested in and more readily provides materials and facilities
for the solution of some immediste problem with which he is face

to fece, than for & more remote one which may be of more
importance, but not leading obviously to immediate results.
Fecilities and cooperation in securing them are of vital importance,
since but a fraction of the research problems suggesting themselves
can be attacked or at least pushed to & conclusion on & laboratory
scale. The engineering professor who wishes to engage in funda-
mental research in these conditions finds himself more or less
restricted to laboratory problems for which inexpensive materials
will suffice, foregos profit and immediate credit and runs the
risk, indeed, of being considered visionary and unpractical by

his professional brethren generally.

FUTURE DEVELOPMENT.

Consideration of the special circumstances in which

MeG11ll is placed is necessary in order to form & reasonable




Judgment as to the most desirable lines of development of
the work of this Faculty. The natural loeal constituency
is smell, being confined to the English speaking population

of Quebec and a2 section of Eastern Ontario. Tvition fees

are higher in MeGill than in any other engineering school in

Canade. The following is the schedule of fees at Canadian

engineering schools according to the latest informetion at hand.

Saskatchewan ¥ 60
N. 8. Technieal College 75
Alverta 75-85
Manitoba 100
New Brunswick 120
Queen's 130
British Columbia 150
Toronto 150
MeGil1 205

Students' experience too is that living expenses are
decidedly higher in Montreel than in Toronto and most if not
21l of the smaller centres. In addition many parents prefer
to send their sons direct from school to smaller centres,
rerticularly those where college dormitories are available.

The fact that in these circumstances McGill draws a much larger
proportion of its students from other provinces, other parts
of the empire and foreign countries than any other Canadian
engineering schools, speaks for itself. The newer engineering

schools have however been making repid progress in the last




ten years. Most of them have fairly good equipment for
undergraduste work, excellent staffs ineluding meny of our
best gredustes and on & salary basis comparable with our own.
They have followed our curriculum quite closely and are often
guick to adopt changes and improvements which we initiate.
Undoubtedly much of the best material in the country which
fifteen or twenty years ago would have come to MeGill if any-
where, is now being drawn to the new institutions by reeson
of the smaller cost. Every year a considerable number of
students who have teaken a part of their course at one of the
small universities come to Me%ill to complete it, gemerally
entering the third year. These students are usually above
the average in ability or industry and do w#ll here. It seems
doubtful however whether it is possible, with the student
material aveilable, to meintain a sufficient. margin between

the quality of our undergraduate courses and that of other

schools to modify greatly the natural flow.

In graduate work on the other hend there is & compara=-

tively clear field so far as Csnsda is concerned. The smeller
universities are, I think, looking to MeGill to take the lead
in this and to undertake what they camnot hope to accomplish
for many years. Restricting these remarks to the engineering
depsrtments one may say that & fair beginning has been made
which has at least involved a vast amount of hard work. The
following suggestions seem to me those which would lead to the

most promising immediste results while providing for future




development in ways which cennot now be entirely foreseen.

Chemical Engineering. The undergraduate course

%~7ghould be strengthened by the appointment of an Assistant

£

R S

A
¥,

) ¢ y. or Associate FProfessor of chemical engineering. Such s man
4 should be capable of designing plant and equipment for carrying
out the major unit processes involved in the chemical or nesr
chemical industries. Graduate work in this important branch
would then follow naturally.

Civil Engineering. Graduate courses are already

offered in structures, hydraulics and highway engineering.
Thet in structures is probably the best developed and has
attracted more students from other Cansdian Universities than
any other graduate course in ergineering. In order to carry
students to the Doctor's degree it would be necessary to add
to the staff & young man highly treined in mathematics and the
theory of elastieity. We had such & man ten years ago, but
he was selected for the principal chair of engineering in the
University of Birminghem. To develop the course in hydraulie
engineering to & point where it would attract students from
other universities would require either some relief from other
duties for the professor in charge, or & new appointment. Few
of our graduates go into highway engineering, owing possibly
to local conditions. Under present conditiqgs { am not sure
but that experience is the best graduate séﬁo;%}\and it does
not seem to me & promising field for immediate development.

In order to bring the ecuipment of the testing laboratory up

to date an expenditure of about $15,000 would be reouired.




As in all our departments more elasticity in the annual
appropristion for materials and minor pieces of special equip-
ment would greatly facilitate research work in the graduate
school. We often secure the co-operation of engineering
corporations to help us out. But we have had perhaps too
great & regard for economy in asking for University appropri-
ations.

Electrical Engineering. Sound graduate work is being

done, but not on a sufficient scale to attract students from
other universities. The field is excellent, but an additional
man with high mathematical qualifications would be necessary in
order to advance.

Mechanical Engineering. Aeronautical engineering

would probably be the best branch to develop. In this the

undergraduate course needs strengthening too, although the work
is so specialized that it must be relegated largely to the
graduate field. A good man in aeronautical engineering would
heve to be added to the staff.

Metsllurey and Mining. Graduste work hes been fairly

active in these departments. Probebly pending the provision
of additional facilities the best that can be done is to carry

on 2long the present lines.




Certain expensive pieces of equipment would be
required either to remove serious handiceps or to make possible
the developments I have suggested in structures, electrical and
mechanical engineering. The most importent of these are:i=

(1) A large testing machine with & capacity of perhaps
1000 tons.

(2) A high tension trasnsformer.

(3) A tenk for carrying out work on the landing
floats of sea planes.

(4) A wind tunnel for models of aircraft.
These are not only costly in themselves, but would require space

and housing which make them wellnigh impracticable so far as the

University is concerned. All of these, however, are being

provided or will soon be provided in the lsborastories of the
Netional Research Council of Ottawa, and we are assured that
they will be available for use by the universities. MeGill
would be in & more favourable position than any other university
to take adventage of these facilities, and it seems to me that
it orens the way for developments which but & short time &go
seemed hopelessly blocked on the score of cost.

An obstacle in the way of graduate work in engineering
is the lack of scholarships. The Research Council's scholarw
ships are generelly awerded in pure science. Three or four
fellowships are aveilable in Mining and Metallurgy which has
kept & regular flow of graduate students in those departments.
One graduate scholarship in Civil Engineering was founded last
winter. Otherwise none are available. Many Americen

engineering schools have a liberal number to offer and Canadian




students are received with open arms. All efforts to
develop graduate courses will be handicapred until a more
liberal supply of scholarships is available.

Some such programme as that suggested would, if
carried out, make McGill supreme among the engineering schools

of Cangda. It is of course futile to challenge comparison 4

2
cig
#

with such an institution as the Massachusetts Institute of jf
Technology which is unique in America, if not in the worldéﬁ
I believe that our undergrasduate work is in some respects
better, in others not so good, but that on the wholédéompares
favourably with theirs. Ag regards graduate work the

resources of the Institute are too greast to warrant comparison.
In Mechanica} Engineering alone the Institute has 27 teachers

of professgg;:f rank and 28 Juniors, besides 7 special lecturers,
or far more then our entire engineering staff. Investments in
buildings, eouipment and endowments devoted to engineering and

allied brenches are about egqual to the entire investment of

MeGi11 University.

S S A

S

October 26th,1929.




vements

Y

pro

T
1m

tion

n

£

imina

pre

th

on wi

cti

(

ect
conne

asp
i




disposed to hold the hould aim primarily at
in which they are
at the advantage
answered,
What is the difference between a Unive
and any other University?
What is the purpose of a University? it to train research

v
v

stigators and teacl or a particular co
I hesitate to think that either Oxford
National Universities.
Such a development should be carefully and deli rately planned
with respect to the greatest nationa 8 in the immediate

-

and more remote

With reference to this

definitely a sity's future, or is ) this duty b ft to fut
authorities, Could anyone, for example,

of the development of our greatest commercial industries ten years

could they meke such an estimate for xt ten years? If not, we cannot foresee
the needs of the country and of the youth requiring education and if we cannot

foresee these needs thén we cannot make definite and unchangeable plans.

"(3) The upbuilding of a great university cammot be achieved forthwith,

and that advances and developments can only be made through a series

J

of stages, depending upon the resources available from time to time."

The implication of this paraigraph is that McGill is not at present to

e

a great University. With such a suggestion I do not agree, nor I think will
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The Principal's Report 1922-1923

any event become a definite part

M1 Ceonl

A building for Mining, Metallurgy and Geology -

states - "the inadequacy of the laboratory and lecture room accommodation for

the requifements of the Department directly
students at these courses, and even this
cramps the Department of Chemistry".

"ADDITION TO THE LIBRARY"

05

The Librarian's Report for 1925-1926 states - "the outstanding

Library are at the present threefold - more space for books,
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The report further contains

surprised that this should

Sports and other competitions which

one to think that Autumn is

nes

\8 regards the ( e Gy

views.

At the end of this section ence

Board for two extra playing fields

apparently involve considerable expense™.
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Faculty below -

Faculty of Applied Science

The Faculty of Applied Science ig offering
courses in Cemmusitation Engineering in the
preparation of which they have for Some time
been engaged. In this connection a contribution
of the highest value has been made by the De-
partment of National Defence. The graduateg
of the course in Wireless Engineering will not
only form g very useful reserve, but may be
counted upon to provide a considerable humber
of active officers for the Signal Service. With
this in mind the Department ig lending one of its
most highly qualified officers to supervise the
course in wireless telegraphy for the next two
years, and is moreover giving us the greatest
assistance in the acquisition of equipment. In
the course in telephony a bromise of further and
most valuable aid ;i aining equipment hag
been given by the Bell Telephone Company of
Canada. It ig to be hoped that commencing under
such auspices the new course will before long
brove a success.

Mention hag already been made of the fact
that the construction of the Electrical Wing hag
permitted the complete remodelling of the Engin-
eering Laboratories, it is not yet generally real-
ized that no such improvement has been made in
the equipment of and the facilities offered by the
Englneering Building since the erection of the
original structure in 1893.

he new floor Space which wag available for

the Electrica] Department was 11,000 sq. ft. and

the remova] fro mer Smithy and

ndry of the sh the use of which

for Instructiong] purposes had been discontinued
this tota] was increased to 20,000 sq. ft.

. The Electrica] Laboratories have now been

reinstalled in the main and first floors of the new
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wing in accordance with the most modern methods
and up to the highest standards, while on the
Second floor ig being placed the Communications
Laboratory, ag well as a new Electrical Measure-
ment room. This frees much needed space in the
Physics Building. The High Tension Room has
been enlarged and re-conditioned, although some
further apparatus is still required. The Depart-
ment of Mechanica] Engineering has installed a
new gas engine laboratory, now almost complete,
in the basement of the new wing. This Depart-
ment, with its three excellent laboratories, besides
the one remaining shop, is now as completely
equipped as could be desired.

In the space cleared by the removal of the
Alternating Current Laboratory the Department
of Civil Engineering has installed a most excellent
Hydraulic Laboratory. We shall thus, we hope,
be able to carry on in a satisfactory way instruc-
tion and research in a subject of the greatest na-
tional importance and one in which the staff and
graduates of MecGill have an honored record.

In the space which has for many years been
occupied by the very much cramped Hydraulic
Laboratory has been placed a Cement Laboratory
and in a further Space now cleaned and remodelled
in the basement is a new Highway Laboratory.

The whole ‘work has been carried out at a
minimum of expense through the utilization of all
local facilities and the energetic and willing aid
given by the Laboratory Superintendents of the
building to whom as well as to the members of
the staff the University owes its sincerest thanks,

We can indeed foresee a new problem, one
which is in a way a direct result of al] the efforts
being made to improve engineering education.
The question of the remuneration of the engineer
when his University course is over and he has en-
tered upon his professional career is one which,
while it does not directly concern us, certainly af-
fects us. The industries which have felt it pog-
sible to recognize the value of thorough Univers-
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