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McGILI. UNIVERSITY
MONTREAL
December hthe.

SUPERINTENDING HNGINEER’S

DEPARTMENT

Sir Arthur Currie,

Principal.
Dear Sir;=—

With reference to the question of comparitive costs of
using coal and oil fuel in our powsr plant I would submit the
fcllowing figures:-

During last year there was produced 70 million pounds of

steam with a coal consumpticn of 4500 tons_at $6.75 per ton, the

present price of our coal, this gives a total yearly cost of
approximately $ 30,400.00

To produce a corresponding quantity of steam using oil fuel
would require about 3000 tons of cil. The price of oil fuel has
varied from 8% cents per gallon a year ago to about 10 cents at the
przeent time. Figuring oil at 9 cents per gallon would give a yearly
03t of approximately $ 60,000.00,

The possible labour saving by using fuel oil would be the
dispensing with two coal trimmers now employeg# for seven months of
the yesr or about $ 1400.00 per year. This saving would be largely
offset by the interest and depreciation charges on the cost of
installing storage tanks, piping and oil burning apparatus.

Reughly I would estimate that tie extra cost of oil fuel woulo
be about $29,000.00 per year.

I do not think that you require any detail discussion of the

varisua factors entering into a comparison of this kind,




McGILI. UNIVERSITY
MONTREAL

SUPERINTENDING ENGINEER’S

December 5th.

DEPARTMENT

such as heating content of oil and coal, re=lative efficiencys of
boilers using the two fuels, etec., and I have simply given you
comparative figures with these wvariocus points taken into

consideration,

Yours truly,

S

7
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Steel Corporation Limited,
Building,

I have received a letter from
your General Manager of Ccal Sales under date of

July 9th, 1924, of which the first paragraph reads
as follows:-

"We are very greatly disappointed to
learn that a contract has been placed by MNeGill
University for their requirements of coal, from
the United States. Efforts were made by our Sales
Department and through our dealers, to interest the
University in Nova Scotia coal but we were, un-
fortunately, unsuccessful in inducing them to use
the Canadian product. :

In view of the earnest desire of the
Dominion Government and the efforts which the Pro=-
vincial Government of Fova Scotia coal and, recogniz-
ing also that McGill University is supported very
largely by Canadians and Canadian funds, we feel that
the situation is an anomalous one and that MeGill
University should use the Canadian product."

For your information I wish to
say that your Company with others, was informed of
the requirements of the University and that on
tenders being received, coal for coal and, price for
price your Company's tender wasmuch the least :
satisfactory. The bus iness was, therefore, closed
with another company. After this your represen-
tatives returned and offered to furnish us with the




British Empire Steel

at our own price.. We were, however, unable to
any change at this stage.

g

T 2 - 3 2 T

in view of this I Ia
&
v

there is anything "anomalous" abou

Yours




CABLE ADDRESS “B REMCOAL'’

Brrrisa EMPIRE STEEL CORPORATION LIMITED

COAL SALES DEPARTMENT

BITUMINOUS COALS

Aggg”ﬂpN CANADA CEMENT BUILDING
'SPRINGHILL

“ACADIA’ MONTREAL, CANADA

OLD SYDNEY"
July 9th, 1924,

Sir Arthur William Currie, G.C.M.G., K.C.B., L.LeD.,
Principal and Vice-@‘hancellor,
McGill University,
3“8 Sherbrooke St., West,
Montreal, P. Q.

Dear Sir:-

We are very greatly disappointed to learn that a contract has
béen placed by McGill University for their requirements of coal, from the
United States. Efforts were made by our Sales Department and through our

dealers, to interest the University in Nova Scotia coal but we were,

wmfortunately, unsuccessful in inducing them to use the Canadian product.

In view of the earnest desire of the Dominion Government and the
efforts which the Provincial Government of Nova Scotia are making to extend
the scope of Nova Scotia coal and, recognizing also the Mc@ill University is
supported very largely by Canadians and Canadian funds, we feel that the
situation is an anomalous one and that McGill University should use the
Canadian product.,

We are taking the liberty of placing this matter before you, as we
feel that you would be anxious to remedy a condition of this kind and to take
steps to ensure the use of Canadian coal by the largest institution of its
kind in Canada.

Thanking you in anticipation of your consideration,

Yours faithfully,

-
Z I Rt
o
. ~ —

A.~Mr—§l—m.1“
Gener nager of Coal
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April 14th, 1925.

e Sn '"hite, ESC.,
Editor, The Gazette,
Montreal.

Dear Mr. Vhite:-

NMay I thank you very much for
the editorial which appeared in yesterday morning's
Gazette re proposed car line on University Street.

I am attaching herewith for
your private information a letter which MNr. Beatty
and I sent to the Tramways Commission. This
matter is a very serious one for McGill University.
We haven’'t very much property for use when any
development takes place. Such as we have is on
University Street. We own practically all the
property on the University side of the street from
Hilton to Sherbrooke, while between Milton and Pine
on the same side we own some half dozen houses,

If a car line runs up as proposed the value of our
property will be greatly depreciated, whether for
classrooms or laboratories. ¥o university would
willingly place its classrooms on a car line.

Furthermore ,our Physics Building
and BElectrical Engineering Laboratories will bde
practically ruined for investigation purposes. The
vibration caused will make it impossible for us to
accept with confidence electrical measurements.
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Apri 1

J.P. Saint Cyr, BsqQes
Pregident, Montreal Tramways
78 Craig Street West,
dontreal.

Dear Sir:-

We ‘are informed that a decision
has been made by which a tramwgy line will be con-
structed on University Street. Ve desire to request
the reconsideration of this decision for the following
reasons:i-

ls The Conservatorium of Ilusic and the
new wing of the HNacdonald Engineering Building, intended
to house the Department of Blectrical Engineering, are
all close to University Street. The University has
also other property on University Street which it is
desirable to use at a later date for teaching and
research purposese.

11. The *hysics Building is at present
utilized for standardization work accepted all over the
world and recognized by thé Natiomal Physical Laboratory
and by the United States Bureau of Standards. In addition
to this, other research work is beling continually carried
on in the same laboratories.

111l. i1t is the intention to establish in
the new Electrical wing of the Engineering Building a
Communications Laboratory where research work would be
carried on.

iv. The construction of the proposed
line would cause great disturbance by reason of:

(a) TNWoise
(b) Vidbration
(e¢) Magnetic current and magnetic flux.




JeFeSaint Cyr.Esage

The principal difficulty caused by
noise will be in the Conservatorium of flusic at the
Corner of Sherbrooke and University Streets, the only
building available for music teaching. Presumably
there would be a car stop at this point and between
the noise of the cars in motion and the bells teaching
at the Conservatorium of lNusic would be rendered almost
impossible. There is no need to point out the difficulty
that would arise in the case of lecture rooms ssrected
in future on the University Street front of the College
property.

VIBRATION.

The difficulties caused by vibration
will be increased by the bad foundations under University
Street and they would interfere consideradly with the
operation of delicate balances and other refined instru-
ments. It has boen definitely proved that street traffic
causes much heavier vibration than subterranean traffic
and that the most harmful kind of surface traffic is
that of street cars.

ELECTRIC CURRENT AND MAGNETIC FLUX.

These disturbances would be most
serious in the case of the delicate instruments in the
Physics Building used in standardization and research
work. Some effects have already been felt sufficiently
serious to cause apprehension and to delay work, and
should this street care line be placed on University
Street it would bde necessary to discontinue much of
the work altogether owing to the greater proximity and
the more frequent disturbances.

The statements in these paragraphs
have been fully .borne out by actual measurements which
have been taken at the University and the results of
which are still available.

' The methods involved in scientific
work are becoming more refined at the same time as the




Je Fo Saint Cyr. Esg.,

importance of research work is more recognized by all
groups of our social organization. While it is
impossible to state the actual value of the standard-
ization and research work now being carried on in the
Macdonald Physics Building, it is enough to say that
the various governments of the world and in addition
many finanoial corporations have recognized the
importance of such work by large and continued money
grantse.

You are, of course, better aware
than we are of the sums, running into many millions,
expended each year by such Corporations as the Western
Electric, General Electric, General Motors and the
American Telegraph and Telephone Company, on the very
type of work which is being done in the McGill Physics
Building. Huch of this work would be permanently
hampered and some of it entirely prevented by the pro-
pPosad new constructions

We are furthermore of the opinion that
the preservation of an educational centre, unhampered by
noise and disturbance, is of 2§ much importance to the
people of Nontreal as is their convenience in trans-
portation.

Our protest in this matter has not
boen made without the fullest possible consideration.
Ve have assured ourselves that the damage done to the
University may well be irreparable and even if a remedy
can be found the loss caused not only to ourselves, but
to engineering and scientific knowledge will be such

that it is difficult to 86e how any advantage offered
can compensate it,.

Ve trust that before adopting a
gourse fraught wit. such serious consequences, you will
give us an opportunity to present our objections to the
Tramways Company and to the Tramways Commissione.

On behalf of the Governors and of the
Corporation of MeGill University, we are,

Yours faithfully,
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Yours faithfully,




MCGILL UNIVERSITY
FACULTY OF MUSIC

DEAN - Dr. H. C. PERRIN 323 W. SHERBROOKE STREET

MONTREAL,

\.vnt‘r‘wjh "PJ*nwie :

Iniversity.

Dear Sir

On behalf of the Fg ulty of Music which carriss
on its activities in the Conservatorium building at the corher of
University and Sherbrooke Streets, I voice in the strongest manner
possible an objection to the proposed new tramwav-routeuwhiCh, -

according to the public press, is to be on University Street. v
Recognising the necessity of additional tramway routés, some way
can surely be found of avoiding run cars on University

unning street
educational zone from Prince

"
&)

™

i

Strest through what is virtusl lv an 2
Arthur down to Sherbrooke.

Bimiting myself in the matter tc the effect on

our work here, may I point out thst our building is placed right
vp to the street building line ang under such circumstencas the

noise of even the present heavy vehicular traffic is inimical to a
great deel of our work, added to which the building shakes and
trembles unmistakeably when a more then usually heavy vehicle passes.
With the advent of heavy strest-cars passing along and with the
additional jarring noises of their brekes aspnlied at a stopping place

h 11 T
which would, 1 bresume, natursally be at this corner, great harm to
our work would result.,

Yours very truly,

it Bt e

Dean.
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June 8th, 1922,

A. S. Hall, Esq.,
276 . Pine Avenue West,
Montreal.

Dear Sir:-

: Colonel Herbert Molson has forwarded
to me your letter of June 2nd addressed to him. I
am sorry that you did not in the first place write

to me, because I am charged with all matters in
commection with MeGill University. Had you done so
there would have been no neecessity for you apologizing
to Colonel Molson for troubling him.

, Regarding the operations of the rock-
erushey the situation i 1i8: #When the Stadium was
conatructed there was a great deal of rock excavated -
gsome 40,000 tone. It was necessary to dispose of
this rock and McGill mede the best bargein it could
for its sale. All the rock has now beon disposed of,
with the exgeption of 3000 tons. I am sure you will
agree that an institotion like Ve(Gill whose funds are
limited and obtained lergely from donations by private
citizens is justified in increasing those funds by
ény means which lie within its power. I am fully
aware that the area on which the rock pile stood con-
stitutes an eyesore, but the faoct that its appearance
has not hteen improved is due gsolely to the lack of
funds for such a purpose.

Regarding the dumping which Kendall
Bros.are doing, that also is the result of a contraot
between MeGill and Kendall Rros. /e are anxious to
increase the playing field on Macdonald Park and the
moet economical way by which we can obtein & level
space of 2round is by filling up some of the hollows
with rubbish. I may say that & good deal of new level
ground has beon made 88 a result.




A. S. Hall, Bsq.

It is & matter of regret to the
University authorities that funds have not been
available to develop Macdonald Park according to
plans originally prepared for that purpose, bdut
I beg to give you the assurance that the Board of
Governors will give this matter their attention
as soon as the financial condition of the Uni-
versity Justifies the outlay.

You speak of the possibility of the
ground below the Stadium being converted inte

Tennis Courts at smsell expense. Let me say that

on more than one occesion has such & project been

examined and we do not agree with you that only &

small expense is necessary. As & matter of faaot

it would take considerable outlay to make Tennis
waa sl B3

‘ourts there.

assure you that

h yware of the

the powers at

w
[N
condltions at Ms

Principal.
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Sir Arthur Currie, G.CeM.G.K.C.B.
Principal

MeGill University,

Montreal.

Dear Sir Arthur;-

I enclose the letter from
Mr. Hall which I spoke to you about to-day,
complaining of the condition of the lower part
of the Stadium grounds. I have written him
advising that I am passing the correspondence to
you.

Yours sincerely,

A ’4, o
\, L—/fa p/ ‘,\“; k /\r//g_{/l\
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ELECTRIC RAILWAY DISTURBANCES AND THE
DETECTION OF PASSING ELECTRIC TRAINS
BY MEANS OF A GALVANOMETER.*

BY
E. S. BIELER, M.Sc.

Exhibition of 1851, Scholar of McGill University, Montreal.

DURING a series of experiments carried out in the Macdonald
Physics Building, McGill University, on the currents induced in a
conductor by the passage of a sphere of magnetic material over
it,! considerable trouble was at first experienced due to distur-
bances apparently connected with the passage of electric cars in
the neighborhood. ,

The apparatus used consisted of a coil of 200 turns of copper
wire wound on a square frame of 125 cm. side, and connected to a
sensitive reflecting galvanometer of the moving coil type. The
galvanometer deflections were registered photographically on a roll
of bromide paper actuated by clock-work. With a total external
resistance of 224 ohms, equal to the critical damping resistance of
the galvanometer, a sensitivity of 1.56 mm. per microvolt
was obtained.

When the coil was placed with its plane horizontal, a continual
motion of the galvanometer spot was observed. This attained a
maximum amplitude at the rush hour on the street car system, and
ceased almost completely about 2 A. M., Standard Time, when the
street car service is practically suspended (See Fig. 1). On the
whole, the disturbances agreed well with the supposition that
they were due to currents in some way connected with the opera-
tion of the street cars in the neighborhood. These disturbances
could be almost completely balanced out by placing in series
with the coil a large loop of wire of three turns enclosing a total
area equal to the combined area of the turns of the coil. The
fact that this was possible indicates that the source of the
disturbance must be at a distance from the apparatus, fairly large
compared with the linear dimensions of the loop, and shows defi-

* Communicated by Dr. A. S. Eve, C.B.E., F.R.S., Associate Editor, Corre-
sponding Member.

*E. S. Bieler, Proc. Roy. Soc., vol. ¢, p. 50 (1921).
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nitely that it cannot be either in-
side the building or in its imme-
diate neighborhood.

When the coil was placed in
a vertical plane, on the other
hand, there was practically no
disturbance, and it was not neces-
sary to use any balancing loop.
This was rather unexpected, as
the circuit composed of the trol-
ley wire and the rails ought to
have an appreciable mutual induc-
tion with any circuit in a vertical
plane in its neighborhood.

At the time when these obser-
vations were made Doctor Eve
had been supervising some ex-
periments to determine whether
the passage of electric trains
through the C.N.R. tunnel under
Mount Royal produced any me-
chanical disturbance in the uni-
versity buildings straight above
it. He suggested that the galva-
nometer and coil should be set up
in the basement of the library,
6o ft. directly above the axis of
the tunnel, in order to detect any
electrical disturbance.

The coil was accordingly
placed with its plane in the axis
of the tunnel, and the deflections
of the galvanometer registered
in the usual manner. In addition
to a continual disturbance of
small amplitude, large deflections
were obtained, which coincided
exactly with the times of trains.
One of the records obtained is
shown in Fig. 2. The times at
which trains were heard to pass
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388 E. S. BiELER. [J.F.1L

during the period correspond with the two large disturbances.
Fig. 3 shows a record taken over a longer period with a reduced
time scale. Two of the large deflections correspond with the
only two trains during the period. The disturbance at 10.30 p. M.
is probably connected with switching operations in the station.

F16. 4.
‘ A | Coil
h
B Trolley Wire ¢
A
a
a
D ' Rail E

[t will now be shown that the observed disturbances are of
the order to be expected.

In Fig. 4, let A represent the coil, BC the trolley wire, and DE
the rails of the electric railway in the tunnel.

Let S be the area of one turn of the coil, » the number of
turns, 2a the height of the trolley wire above the rails, and & the
height of the coil above a line midway between the rails and the
trolley wire.

[f 1 is the current in the trolley wire at any time, the field at




March, 1922.] ErecTric RAIL #AY DISTURBANCES. 389

A due to 7 and the return current through the rails is equal to
21 21 i 4a1
1o (h—a) 10 (h+a) 10 (h—a?)
If N is the total number of interlinkages between the tubes
of induction due to i and the turns of the coil, the emf induced in
the coil when the current changes is given by

5 IN
G X 10—8volts
dt
4naS .di .
= — - "= X 10—"° volts
W—at dt” e

Now, the deflections obtained are of the order of 5 ecm. and
E is therefore of the order of 30 microvolts. Also, the side of
coil is 125 cm., and the approximate values of /i and a are 2000 cm.
and 200 cm. respectively.

Substituting these values in the above equation, and solving

. dv :
for -, we obtain,

dt’
di
J; = 50 amperes per second,
approximately.

This is of the right order for the rate of change of current
taken by an electric locomotive when starting or stopping.

A similar calculation can be made in the case of the street car
disturbances mentioned above.

[f 2a is as before the height of the trolley wire above the
rails, and d the horizontal distance between the coil and the line,
it is easily shown that the emf produced in the coil when set in a
vertical plane parallel to the line is given by

E= —&AMS:,'@ X 10—"? volts
d>+-a® dt

The distance from the nearest street car line was about 300
yards. Even if we assume for E a value as large as 50 amperes
per second, the value of E obtained is only 0.14 microvolt. This
would give a deflection of 0.2 mm. approximately.

It is easily seen that current variations in a circuit composed
of the trolley wire and the rails of a street car line can induce no
emf in a horizontal coil at their own level.

We must conclude therefore that the disturbances mentioned
in the beginning of this paper cannot be caused directly by the




390 E. S. BieLERr, [LEE

currents in the trolley wires and rails, but must be due to
large currents flowing at no great distance from the building,
approximately at the level of the laboratory where the experiments
were conducted. This may be due to a power line connecting the
street-railway power house to a distant part of the system, or to
a return current along some metal pipe-line.

A current variation of 50 amperes per second in a single con-
ductor 200 metres from the building or a smaller current at a
proportionally smaller distance would give deflections of the
order observed.

The departure of the writer for England made it impossible
for him to pursue these experiments further, and to locate the
exact cause of these disturbances. The results obtained are com-
municated with the hope that they will be of some use, in view of
the ever increasing number of electric traction lines, and the
trouble they must necessarily cause to all who attempt delicate
electrical measurements in their neighborhood.

The author’s thanks are due to Dr. A. S. Eve for his kind
interest in these experiments.

CAVENDISH LABORATORY,

CaMBRIDGE, ENGLAND,

December, 1921.
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TO THE GRADUATES ATD THE FRIENDS OF MeGILL,

Seldom in MeGill's history has it been necessary
for her to agpeal ageinst injustice; the eitizems of Montreal have
always been more than ready to help their Unwz.rs'\l}' and to forward

her cause; in their hands her interests have always been gafeguarded.

Today MeGill is threatemed with a great danger, and we
Come btforg you with an earnest prayer not only to stave it off, but
to make injury from this cause forever impossible.
A tramway line on University Street such as has
been planned by the Tramways Commission will do Megill great and
irreparable harm, set back the ¢ause of science Rét only in Montreal
but all over the world, and brand us not only as a utilitarian,
but as an ignorant community,
froperty on University Street has been acquired
7 MeGill at great cost, and largely with funds given to the University
by yourselvess This property, the only space availabls for extension
our scientifie buildings, =2s well as for our Faculty of Music,
will be rendered useless for our ¥agulty of Music, will be rendered
useless for teaching by the intermittent noise of passing ears, and
useless for any delicate scientifie research by the viobratiom, the
electric currents and magnetie flux whieh cannot be disassociated
from the operation of tramway routes.,

Tot only will this be 804 but the value of the
buildings already erected, the Fhysics building and the new RNlectrical
Wing of the Bngineering Building will be infinitely reduced.

Sinee the days of Sir Frmest Ratherford, MeGill has
been known for the Gcuracy of the seientifiec work here carried om,
and we feel, prerhaps not altogether wrongly, that MeGill has brought
honour to Montreal,

The Western Electrie, Ceneral Tlectric, Bmerican

Telephone and Telegraph and General Motors Companies are S‘:{nd.\nc\

millions of dollars every year on just sush work as is being sarried
on in the Maecdonald Fhysics amd Chemistry Bulldings and such as
will be carried on in the new Electrical Building. From the purely

financial point of view would it not be & short sighted policy to bring

tiis work to an end for the sake of relieving ome tramway intersectiont




We beg all the friemds of MeGill to unite in

cause and to declare that the whole area in which bhhe University

is situated must be kept forever inviclate, devoted to the cause of

inerease of knowledges

Ve feel secure in leaving ¢ suse in vour handse.
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Yours faithfully,
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Nov. 20th. 1922,

Vibretion of Buildings due teo
Street Traffie.
Pr.F.D.Adams,
Dean Sclence Fsculty.

Dear Dr.&dems}

During the construction of the Mount Roysl Tunnel
and for over a year sfter its completion I carried on an extended
series of tests for the Compsny with & view to determining the
effect of street and sublerraneen traffic on bulldings., Observe-
tiong stations wers established at = number of points in the neigh-
bourhood of the tunnel, nsmely, on Catheart Stireet near its inter-
section with MeGill College Avenue, &t the corner of McGill College
Ave, gnd Bt, Catherine 8treet, et several points slong MeGill
College Ave. #nd Msnsfileld Btreet, &t severasl points on Sherbrooke
Street, at the old lodge at the University gate, in the Presby.
terisn College end on upper lcTevish Street,

The sbove stations were selected in order te test 4iff-
erent kinds of so0il etc. and in the majority of ocases tests were
mede in the bssement, on the first floor and on one of the higher
floors of each building comcerned. i large number of tests were
also made on side waelks and on the street surfece in the nelghe
bourhood of the various observetion stations.

The instruments used in the above tests were the Ewing
Seismograph belonging to the University and four Meinks Tromo-
meters whioh 4 hed specially built in Strsesburg for the purpose,
Over a thousand records sll told were taken by me and my essis-
tents end the results of the experiments together with the orlg-
inal records ete. were turned over to the Canadien Northern
authorities, from whom they can no doubt be obteined if desired.
A summery of the results wes submitted to the Foyel Sooclety of
Cenada and 2z peper on certein seientific sepecte of the work wes
prepered by my semior essistent Mr.W.G.Mitohell, M.3c. as part
of his work in the Craduste School.

The result of the invéstigation referred to may  be sume
merlzed =& proving very conclusively:-

1, That etreet treffic in sll of the cuses investignted caused
much hesvier vibretion thaen subterrenesn traffic.




Sl

2. Thet the vibrations produced even by heavy street traffic

do not infyne the bulldinge alon: the street provided they have
good foundstions and are well built, but thst it might =nd in
some cases sctually did demege bulldings in which the foundastions
were inadequste or in whioh they had begun Lo decay.

5. That while the buildings themselves are not injured by the
traffie, their use may be and olten is seriocusly interferred with
by vibration pessing from the street to to the walls and wp
through them to the floors ete, of the building.

4. Thet in general the vibretions are lezst in the basement of
& bullding end greatest in the higher storeys, and in meny struce
tures this increesse is very marked and an almost negligible vib -
retion in the besememt may lesd 1o noticesble and annoying vib-
retions on the upper floors.

8. Thet of the various kinds of traffic to which our streets
are lieble, the least hermful is thet of motors carried on pneu-
matic