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CONSTRUCTIONAL FEATURES OF A LARGE
- REINFORCED-CONCRETE DOME.

BY L. R. W. ALLISON

c 'The Second Church of Christ Scientist, Los Angeles,
coashfornia, was recently erected on West Adarys Stree.t at a
nm;-o{ $300,000, and is probably the finest edifice of its de-
nation in the west. The structure, shown in Fig. 2, is
IsO’:mfol‘.Ced concrete and occupies a ground area of 100 by
€et; it was built by a popular subscription building fund.
t:':iatorm it is the arche-type of a Greek cross, oﬁfaring in
Ment many distinctive constructional and architectural
Catureg,
Colu;‘he church auditorium' proper, 9z by 106 feet, has no
ef!ﬁsnh OI.‘ gall?ry obstructions, and is .surmounted by‘a
iamef erical reinforced concrete dome (Fig. 1) 70 feet in
e €. The crown of the dome is 75 feet above the floor
> and at part way of its peri-
°TY, thirty-one stained glass

and two 2% x 2 x 5/16 inch angles at the middle section,
while the diagonals are formed of two 3 x 5/16 inch bars at
outer end and two 2% x ¥ inch bars at middle bay, corre-
spondingly. All sections are riveted together at the joints,
and the ends of girder riveted to the columns. A system of
1%-inch twisted rods for further concrete reinforcing is em-
ployed, as will be noticed.

The smaller girders “B’’ are of like construction, simi-
larly reinforced with twisted rods, and riveted at ends info
the main girders. The built beams “C,”’ (Fig. 4) have top
and bottom chord each of two 2% x 2% x 5/16 inch angles,
battened 12 inches apart. There are two vertical and three
diagonals in each constructed beam, the former consisting of

;::hs:re placed to afford an up-
Urce of light.
x:orti:ume Support.—The sup-
act; g structure.for the'dome,
COn:rgt as g : umt: consists of
riVeteZe heflvnly reinforced with
Sections, Four columns,
%% t:of respective corners of a
Square, carry the load of
t]:e Structure and transfer it
& 8round. Such Colun?ns
tWen.tys_) are of concrete section
o eight inches square.
3x, xafe _Composed of four
latticed % inch angles, doubled
at g vm.h 2%-inch flats, anfi
tiong, Outside corners for addi-
Teinforcement 3 x 3-inch
are placed.
\t the roof plane of the
stx’uc:e; girder framing is con-
fo o shown in plan (Fig. 4). Four large girders “A”
fOrty.é © sides and rest directly upon the columns; at a
“B» a:: degree angle at each corner, smaller built sections
eighy i) IﬁaCed, and framing into these latter, as shown,
Dlete a s? 'bear?s “C,” approximately 14 feet long, com-
ﬁniShe d ;Xteeu—mded polygon. This supportirfg structure is
brackets ush on top, the smaller.girders bel.ng carried on
d°tne_ »and as a whole sustaining the main base of the

~barg

Wing

nstr?liticrowsection (Fig. 5)' diagrammatically sho\ys the
Poseq o :) D of the main girders ‘“A.”” The top c!:ord is com-
faste o 6 X 4 x 3 inch angles, placed 12 inches apart
Driseg w"ed with batten plates. The bottom chord com-
sir!lilaﬂ © angles, one 6 x 6 x % inch and one 6 x 4 x 3 inch,
3 x 5y, SPaced and battened. The verticals consist of two
- X 5/16 inch angles at the outer portion of the truss

.

Fig. 1.

Fig. 2.
two 2% x 2 x % inch angles, and the latter two 2% x %
inch flats.

This steel supporting structure was erected successively,
and then concreted as a unit, the timber form work for the
latter being supported by the steel frame.

Dome Construction.—The forms for the dome were made
in sections and located in position as the work progressed.
The base of the timber forms rested upon studs concreted in
the girder unit for such purpose. For three feet above the
riveted section and concrete support, the dome is 16 inches
thick, and is reinforced for such distance with two 1-inch
bars at the base and six similar bars through the vertical or
outer face,.

The following section, about 8 feet in height, consists of
thirty-two small posts, spaced equally about the circumfer-
ence to serve for window jambs. These posts, 12 x 14-inch
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in size, are composed of four ¥-inch twisted rods, addition-
ally wrapped with No. 6 wire. ~The rods extend into the
upper and lower bearing surfaces for a distance of about 6
inches to insure proper bonding. For 2 feet above this win-
dow area, the dome is of similar thickness, 16 inches, and is
reinforced with five 1-inch twisted rods.

As will be noticed in Fig. 2, the remainder of the cupola
rests on this 16-inch base, and forms a unit ring in itself.
At the base, this dome proper is 8 inches thick and tapers to
a g-inch thickness at the crown. It is reinforced both
vertically and horizontally with ¥%-inch twisted rods, for the
former at 18-inch centres, and for the latter in spaces vary-
ing from 6 inches at base to 12 inches at crown.

This complete section of the dome is covered with heavy-
gauge copper which, as the crown is approached, assumes
the shape shown by the wood frame in Fig. 5, this latter be-
ing added after construction was under way to insure a more
graceful curve than originally planned. The wood frame
consists for the most part of timbers 2 x 10-inch, 1 x 8-inch,
or less, and is covered with 1-inch vertical sheeting. Sur-
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THE INTERNATIONAL GEOLOGICAL CONGRESS

—_—

By H. Mortimer-Lamb.*

Within the last twenty or twenty-five years, the science
of geology has developed in a direction that has brought it
into direct and serviceable association with those classes of
commercial enterprise that are dependent on engineering.
While this is especially true in respect of mining, it applies
almost equally to railroading, municipal engineering, and
other activities of a like nature. The dependence of mining
on geology is attested, for example, by the fact that a
geologist is now invariably included on the permanent staff
of every mining corporation of importance; and the demand
in recent years for the services of capable men to occupy such
positions has been quite out of the proportion to the supply-
It is recognized universally, in short, that the debt of the
mining industry to geology is enormous, and the obligation
continues to increase steadily. This largely explains the Cir-
cumstance that the invitation to the International Geological

§:I"" """ R oty Ve !
S ” 1
»__I:za
§ ‘Q 1
Iy 1
Yoy B e
L3 ’
_Colomn _Iechion. /“Vertical
fo
4
g
§ i
&
R
:Q_ o .
R ‘k - - = = 3 = = — - ¥
LW _\15) 53 3 g 4 17 bl
N\ N iR s 4 rnietet o
7 'M" L __é{_Lé..
,t‘ H 1
I S 0ip”

mounting the crown is a pinnacle of copper covering
corresponding to the dome proper, as will be seen in
Fig. 2.

All horizontal reinforcing bars in the dome sections were
placed near the outer edge of the work. The gravity system
of pouring concrete was employed, the mixture was hoisted to
a point above the work and conveyed to its respective location
by means of a swivel-jointed, sheet-iron pipe. The forms
for the dome construction were left in place for about three
months.

The exterior finish of the <church is a combination of
terra-cotta and white enamel brick. This facing is fastened
to the concrete body by galvanized. wires, placed in position
as the concreting progressed.

A. F. Rosenheim and A. C. Martin, both of Los Angeles,
were associated as architect'and engineer, respectively, of the
edifice; the construction was carried out by the C. J. Kubach
Company of the same city.

Fig. 5.—Dixgram, Typical Section.

Congress to hold the next meeting in Canada was made, not
only at the instance of the Canadian and Ontario Gover?
ments, and of the Royal Society of Canada, but at that of
the Canadian Mining Institute, an association representative’
in a truly national sense, of the mining industry of this
country. It is believed that this meeting will immensely
benefit mining in the Dominion. From the educational aP
the scientific standpoints, much is to be expected from the
interchange of views on Canadian conditions and problems:
by men of ‘international reputations. On purely commercia
grounds, the interest and attention that will be directed e
the mineral resources and to the opportunities for the invest”
ment of capital in mining undertakings in Canada, in the®
selves fully justified the extensive preparations that are be-
ing made and the expense that is being incurred in anticip?”
tion of the event.” Judging from the character of the atten®
ance in the past, almost every civilized nation will be repre”

* Secretary, the Canadian Mining Institute, Montreal-
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Sented at the Canadian meeting by men of recognized
eminence, including distinguished government officials,
8eologists and mining engineers in consulting practice, geo-
8Taphers, great educationalists and writers of text-books.

hus surely never a better, a more effective opportunity has
l?l'esented itself_ of providing for the wide-spread dissemina-
tions of authoritative information on Canadian resources and
DPotentialities,

On these grounds, a general appeal for sympathetic co-
f’peration is made to all classes and to the mining community
n Darticular, The congress has held many meetings in
Other countries, In all, it has been welcomed with open
£85.  That record must be at least maintained.

Meanwhile, before proceeding to recount what progress
a:fl l;een Inac.le ) fa.r with the arran.gements for the‘ Ifleeting
b Or the instruction and entertainment of the visitors, a
G Of two -should be said concerning the International
tig:;‘;ggial'QOPgress its.elf. In.the year 1876, :at the Interna-
e xhibition 'at Philadelphia, th(?re was displayed a c.ol-
ang ED of geological maps and sections from both America

urope. It had the effect of impressing on geologists
Ine:nsaw it the afivantage of p‘roviding opportu.nities and
18, s for comparative St}ldy; and in cons.equence, in A.ug'ust,
the ;\;t the annual me.etmg of the American Associatl.cn for
of Pm;’anc.erflent of Science, at Buﬁz.llo, under the pre51.dency
e - William B. Rogers, the I.Jro_]ect of the foundation of
mitteengress was broached, received favorably, an.d a com-
two Yeawas appointed to arrange for the first meeting, held
oy s later in Par.ls. 'It is wc.>rthy' of rema'\rk. tha‘t the
EInis:y of the corr}mlttee in question was that distinguished
18, o and ge.ologlst, D_r. i St.erry Hunt, who fr‘om 1847 to
£ anzz chemist al?d mineralogist to the Geological Survey

: 1a. The objects of the congress may be very briefly
ea::C:;nctly sur.nm.arized in. the general statement that by
acquired _the periodical meetings t}.1e results' of knowlefige
fon 113 11.1 any one country are given a universal appl}ca-
for exampsllgmﬁcance. '1_'he congress endeavors to prov.lde,
Tomen, ) e, for the ado.ptlon' of uniform systen?s of mapping,

) ‘ure and classification of rocks, fossils and miner-
ten&saf}f In other directions bl.'oaden.svthe boundarie's and ex-
in D:‘lrti(:*uI-ISefulness of geologlc.al scregce. One atj‘hle.vement,
ologicy) ar that may be mentioned, 1s.the compllat.lo'n of a
Pro map of Europe, shortly to be issued ; and it is now

Do E A :
a sed to undertake the preparation of a similar geological
P of the world,

T ! !
every Itle records of the meetings, which are usually held
Tee years, are shown in the following table :—

Ny
Mber of Members, neleggtes, Vice-Presidents and
Countries Represented at Each Congress.

: 3
s ) 2 0 g
g £ £ -8 23
S 5 § Members 3 2',’:% ‘g" g
Ist o (9] Enrolled  Attending & Sa S
5 1878 France 310  ANGRRY, ¢
3rd 1!88881 Italy 420 @24-= 23 g0 2g
4th % 5 Germany 455 FE8Y Lire 20 22
5th 1888 England 437 140 68 22 28
6th 1891 U,SA° 546 250 30, 31 vk

94  Switzer-
7th 18 land 401 273 18 <k ili20

8th : 7 Russia 1037 704 130 40 = 27
Oth 19°° France 1016 461 - 80 46 31

Toth 'xggg Austria 664 303 30 25 30

Tith Mexico 707 32t aBgl i val o 88

1910 Spock.
holm 857 6s0 262 74 36
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As will be noted, the congress, so far, has met only twice
on this side of the Atlantic.

Socially and scientifically, the last meeting in Sweden
was notably successful. The opening session was attended
by the King of Sweden in person, while at the sessions de-
voted to the discussion of economic problems, a number of
the Cabinet Ministers proved their interest and sense of the
importance of the occasion by their presence. The arrange-
ments for the conduct of the meeting, for the entertainment
of the visiting scientists, and in connection with the several
excursions, were planned and carried out with extraordinary
ability and precision; and it will require every effort on the
part of Canadians to even equal the standard set by Sweden
in these respects. It is scarcely necéssary to say, however,
that no pains are being spared by an energetic and represen-
tative executive committee, to which has been entrusted the
task of preparing a programme for the twelfth or Canadian
meeting of the congress.

The excursions, more especially on the occasion of re-
cent meetings, have been given special prominence. These
have two main purposes; one to illustrate, so far as possible,
the subjects discussed; and the other to afford visiting mem-
bers the opportunity of studying the features of geological
interest peculiar to the country in which the congress as-
sembles. In connection with the arrangements for the Cana-
dian meeting, provision has been made for over thirty ex-
cursions to mining districts and other localities of geological
interest in Canada, between the extreme east and west of the
continent, and northward as far as Dawson. It is computed,
on the basis of the numbers in attendance at former meet-
ings, that the representation from abroad, at the Canadian
meeting, will not be less than, and may exceed, seven hun-
dred. Each excursion will be under the leadership of a duly
qualified guide, who will also be competent to point out and
discuss the phenomena constituting the point of interest in
each instance. Obviously, the planning and effective conduct
of a series of excursions on this scale is no light undertaking ;
but with the assurance of local aid and co-operation, the dif-
ficulties should not prove insuperable.

The Swedish meeting was marked especially by the publi-
cation of a monumental work on ‘“The Iron Ore Resources
of the World,”” to which reports on the distribution and sup-
ply of iron in the respective countries were contributed by
eminent authorities, The executive committee of the twelfth
congress are to be very heartily congratulated on the decision
to emulate this example by undertaking the compilation of a
companion work on the ‘““Coal Resources of the World.” In-
cidentally, this report should serve to direct wider attention
to the magnitude and value of Canadian resources. The sub-
ject of coal resources and supplies will, moreover, form one
of the principal topics for discussion at the meeting in
Toronto; while other topics of no less economic interest,
notably that of the influence of depth on the character of
metalliferous deposits, are to be debated.

It is unnecessary here, however, to further discuss de-
tails, the purpose of the present notes being to give merely
a general idea of the aims and work of the congress and of
the significance attaching to its meeting in this country.
With. a proper realization of the importance of the occasion,
the mining men of Canada, no less than the public generally,
may be trusted to cordially co-operate with the congress of-
ficials in making the Canadian meeting an unqualified
success,

Further information may be obtained by applying to the
secretary, Twelfth International Geological Congress, Vic-
toria Memorial Museum, Ottawa.
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REPORT OF THE TWENTY-SEVENTH ANNUAL MEETING
OF THE CANADIAN SOCIETY OF CIVIL ENGINEERS.

Report of Proceedings of the Twenty-seventh Annual Meeting of the
Society, held at 413 Dorchester Street West, Montreal, on Tuesday,
January 28th, 1913.

The President, Mr. Wm. Francis Tye, called the meeting to order at
10.30 a.m.

The first business was the reading of the minutes of the last meeting.

The Secretary then read the minutes, which the meeting confirmed.

The President stated that he was requested to call attention to the
Introduction or Reception Committee and to its functions. As ordered
at the last meeting an Introduction Committee had.been appointed, and
the members of it are, Mr. Jamieson, Mr. Lewis Skaife and Mr. Francis:
If any of the gentleman would like any information or introductions, one
of these gentlemen would be glad to do anything for you.

NOMINATION OF SCRUTINEERS

The following gentlemen were elected scrutineers for the election of
officers, etc:—Mr. James Ewing (Chairman), S. Blumenthal, A. R. Ket-
terson, E. Fiset and Mr. Bates.

AMENDMENT TO BY-LAWS COMMITTEE

The following gentlemen were elected:—Mr. Openshaw (Chairman),
Mr. M. A. Downes, and Mr. G. E. L. Mallory.

SPECIFICATIONS COMMITTEE

The following gentlemen were elected:—Mr. E. S. M. Lovelace (Chair-
man), Mr. Shanly and Mr. Oliver.

REPORT OF COUNCIL

The next business was the reception and adoption of reports. The
first was the report of Council. The President asked if it had been dis-
tributed.

The Secretary (Prof. McLeod) Stated it had been distributed to the
members and that it might be taken as read.

The President said this report of Council was very long and he thought
they might take it as read. It would take up too much time to read it, and
they all had copies of it. There should be a motion to receive this report.
On the motion of Mr. T. C. Irving, seconded by Mr. Hunter the report o
Council, as printed, was received.

The President said that they should first take up the report of the Council
and afterwards pass on to the report of the Library and House Com-
mittee, and the other Committees. That report of Council ends on page
fourteen, and the meeting must confine their discussion first of all to that.

The President asked if there were anyone wishing to say anything in
regard to this report?

Mr. McNab said that he noticed the third paragraph dealt with the
death of twenty-nine members. It seemed to him it would have been well
if they had had the names of the departed confreres. Among those who
were announced as deceased was one who was also a member of our Society.
He referred to the late lamented Mr.Chandler. He would ask the Secretary
to read the names of those—there are only twenty-nine—who have gone
beyond.

Also, in the third paragraph it says that the number removed from the
rolls aggregates forty-five. He would like to know what proportion of
those forty-five were removed by straight resignation and what pro-
portion by non-payment of dues, or if the two reasons go together.

The Secretary, answering Mr. McNab’s questions as to the sub-division,
there was a meeting some three years ago at which a statement was made
to the effect that one gentleman had been removed for non-payment of
dues and a certain number had resigned. That was taken exception to,
and since that date they had been combined. :

. The Secretary then read the list of those who have died.

Mr. Irving said the name of Mr. C. Beresford Fox of Toronto was not

mentioned.

The Secretary stated that he had ne information of that.
the list of resignations.

Mr. Mitchell asked if these were all resignations.

The Secretary assented and added that they are mostly students:

Mr. Mitchell felt that was rather a large number of resignations

Could the Secretary give the proportion this year in compariso®
former years, say five or six years ago? Was this number of resigh®
larger than usual, or smaller than usual; also, are these gentlemen
who are engaged actively in engineering work, or are they lettf o
Society go just out of lack of interest, or do they give reasons, S
having moved away, or having become engaged in other pursuitS? o 12

The Secretary stated that he could give detailed informatio® l'on«
referred to the correspondence. Answering Mr. Mitchell’s first Q“esgw
he did not think the number of resignations of corporate members has ¥
as large as usual. The number of students is somewhat largeé
the Society are continually pressing them for payment of their dueteﬂn‘
they are continually going off into other lines of work than en o
and cannot make the transfer to the higher grade. Perhaps they do il
desire to, but in many cases they cannot do so. That accounts fok
large number of students who have resigned, but the number of €0
members is small. There are only five of the latter altogether*
actual causes for their resignations can be given, if required.

Mr.. Leofred ‘asked if the corporate members resigned becaus®
think the Society is not useful to them, or something like thaw
might say something in their letters to that effect. It would be inf
to know what they say. : gt

The President stated that so far as he recollected he did not f—hmkyd
had had that advanced as a reason for any resignations during the "
It would take a very great deal of labour at the present time to Pr"dﬂ 0
the reasons for the various resignations. because it would be nece#ry
go through all the correspondence for the year. .

Mr. Vaughan called the meeting’s attention to the fact that ‘h;dﬂ
both for non-payment and resignations only two members left,
came in.

The Secretary stated that the actual number of those who wer
for non-payment of dues was 17 associate members, 2 juniors afetuﬂ
students. Some of these on the former list would exceed this s“o‘
because the total right up to the year was now presented and i
available at the time this report was made in the middle of Dece”
This would be corrected. t0

Mr. Thomson stated that the Society did not charge fees enough
the society. dve,iﬂ

Mr. McNab stated that he would like to refer now to page v dﬂ‘
which there was a copy of a letter sent by the Secretary as I'epré:;b{"
the Council, to the Premier of Canada, the Premier of British g
and the Ministers of Public Works and of Railways and Canals of th"iw
He would like to ask if the replies to that letter could be read fof
forration of this meeting?

The President stated that¢he Council had received several vefYtedﬁ*
requests, from the British Columbia branch especially, to pro
and that they were pressing it as best they could.

¢
Mr. Robinson then moved that the report of the Council Cond“dod
page fourteen, be accepted.

He 1:116““'d

Seconded and carried.

The President next took up the report of the Library Committe®
on page fifteen and ending on page twenty-two.

Lt.-Col. H. R. Lordly stated that the report of the Library
showed that thirteen books were purchased during the year
were presented, making a total of twenty-eight. One hundred
five dollars was expended, of which forty-nine dollars was dond
a net sum of seventy-six dollars given by the Society.
that owing to the purchase of the new building and expense®
thereto the Council had not deemed it advisable to spénd any mo o
but he believed that there was a connection between this and th Li
of resignations which were quoted a few moments before. "d
is so poor, the additions to it are so slim, that when you spoke

ere“’gﬂ ‘
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a“:n an associate member, and ask why he does not come around and tare
9y Interest in the Society, he says, “You have no Mbrary, and there 15
or:ieCeSSIty for my spending fifteen dollars when I get nothing for it.”

" thOUbt there were good reasons for the small expenditure this year, but

ought it should be taken up and discussed seriously.
llhrare President stated he thought the library was the best engineering
like Y in the country. (Hear! hear!) Of course, it was not anything
€50 large as the Society would like to have it, but they had not the money
Denmake it what they thought it should be, and everyone knew the ex-
Ses l?f the Society were mounting up very fast, and in addition to that
b ety are moving this year, so the Council thought it inadvisable
Y many more books until they were in the new building.
l'ei’*r>0nse to a question by Mr. McNab, the Secretary stated that as
has Tesearches, there have been practically no demands. The Society
acﬂltles for having a research made by the Nelson Bureau of Research,
Th&emmcally that has not been utilised this year, nor was it last year.
heen Were one or two enquiries last year, so the research feature has not
Thel_;’atromsed although the attention of members has been called to it.
Was no record kept of attendance, but he thought the average num-
out tfl"eaders would not probably be more than half a dozen a day through-
€ year.
K‘Snnedy stated with regard to the matter of research that he had
C Slon to pay quite a considerable sum to the American Society
&!ne, Engineers because they have a larger library running back a longer
llld but if the Society had affiliation with some other concern so they
thy have such research he thought they would rather have it made
th OUgh their own library, and it ought to be published and kept before
s° theY could understand it practically. The American Society have
they e ber of Fransactlons publishing announcements on such matters, and
The Put in every time and so kept before the membership.
‘aVOr etary here read from the certificate of membership issued ir
Cyel, of the' Canadian Society of Civil Engmeers by the Nelson’s En-
tl()najedla Library for Research:—*Members are entitled to the educ-
benefits and privileges of Nelson’s Bureau of Research for special
lnf tion, Upon request, members will be furnished with accurate
electn tion on any subject desired, agriculture, astronomy, art, chemistry,
anq City, engineering, economics, geography, history, civics, literature,
charge.,alhed subjects. All questlons will be answered without further
he working arrangement is that any question sent in to the
"h‘shas is communicated to the Nelson Bureau for Research. Since
M posted there have been six or eight enquiries. (Good!)
w ehltchell stated that he was sure the members who are non-residents
ghted to hear of that arrangement.
Loy, e was another point which occurred to Mr. Mitchell. The various
lnent p €nts, the Provincial governments, as well as the Federal govern-
ubhsh various reports throughout the year with reference to their
f an engineering character. The Province of Nova Scotia may
tha Ir:ports with reference to its road and bridge structures. It may
%l’ts €mbers who are living in Saskatchewan would like to know what
Wn:e been published during the year. It is true that those members
11 sheq € to the Provincial Engineers, but they do not know what is
th Lib d without writing a letter. It would be a very convenient thing
YQ; of rary Committee, through the Councﬂ would publish a list once a
Mx Uch publications,
ety p]C Irving asked if it were possible to get the branches of this
Might > aced on the exchange list of other technical Societies so they
ange transactions.

Cretary statéd that if they were liberally disposed they might.
of exchan ges with the Society here have usually been made on the basis
the ge He supposed some Societies might be willing to send to all
M Ches. He would be very glad indeed to make the representation.
‘hlghf 5 S}Z’“ntam agreed with the last speaker. He thought the Society
,that i an if other Societies do that, and call their attention to the fact

any branches of theirs are formed, this Society would reciprocate.
n:gf‘n?ent thought this a very good suggestion and would refer it
the g Council and Library Committee.
of the Lxlx)n Otion of Mr. Lumsden, seconded by Mr. Blumenthal the report
" The. fary Committee was accepted’ unanimously.
“ta e ident said that the next order of business was the financial
by Mt Which begins at page twenty-three and goes to page twenty-six.

ountain moyed the adoption of that report.

' the
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REPORTS FROM BRANCHES

The President stated that the next business before the Society was the
reception of reports from branches.

Reports “were then read from Victoria, Vancouver, Manitoba and
Ottawa. The first three were accepted.

Mr. Uniacke, before adjournment, asked if the Ottawa report was open
to discussion.

The President stated that the discussion would come. If you want to
discuss it you can do so after lunch, and the motion would then be put.

At one p.m. adjourned accordingly.

AFTERNOON SESSION—JANUARY 28th, 1913

The President said that the meeting had finished reading the repair of
the Ottawa branch. He understood some members wish to discuss tnat
report.

Mr. Robinson moved in so far as the report deals with matters pertaining
to a report of the transactions of the branch of Ottawa, that it be accepted,
and that such matters as are contained in that report recommending to
this body something to be done, be referred to the heading of *“New Busi-
ness,” to come up at that regular time.

The President said that this was satisfactory.

Mr. Mountain asked if it were new business arising out of the adoption
of that report. If it was anything to be discussed it seemed to him it
should be before the report was finally adopted. The only thing he wanted
to refer to was the question of the number of students in the Ottawa
branch that have reached their limit of age, and should be transferred.
On behalf of the Ottawa branch he would call the attention of the Society
to that with a view to its being taken in hand. These men could not be
allowed to remain as students and pay one dollar a year, and the branch be
out of the receipt of their percentages as corporate members.

The President said that the Secretary had been hammering away at
that question as hard as he possibly could. He thought it was also up to
the members of the Ottawa branch to move a little in the matter.

Mr. Mountain stated that they could not do that. They had tried to
do that and the members of the Society represented that the branch was
usurping the powers of the parent Society. . It must be done through the
parent Society.

The President said that he agreed with that.

The Secretary said that perhaps Mr. Mountain knew that a final circular
had been issued to all of the students. There were some six hundred on the
fist to whom such notices had gone, informing them that unless they make
application for transfer to a higher grade, or show that, they are still
eligible to remain as students, they will be removed from the list on the
first of March. He also said that the Council referred the matter to
the Society solicitor in order to ascertain whether it was competent for the
Council to transfer such students without their application, and he in-
formed the Council that it was not, that they must make application.

Mr. Mountain said that answered his objection.

The President added he thought the Ottawa branch and the other
branches would help along in that matter by urging these student members
to make application.

Mr. Mountain said with all due respect to the Chair, that was impossible.
They had been called down for attempting to do it.

Mr. Braley, as Secretary of the Ottawa branch, said that they had tried
to get these members to transfer, but a certain number of them said they
did not have to uniess they were forced to. In fact, the question had been
brought up that the Society could not force them to transfer because the
By-Law for the age limit was passed just lately.

The Secretary said. that there was nothing in that.

Mr. Jas. White said that there was another way out of the dlﬂiculty
If in accordance with the By-laws it is impossible to force these men to
transfer, to change the By-laws. He suggested leaving the matter in abey-
ance for twelve months, but he did not see any reason why the By-laws
should not be changed twelve months hence, and then let the parent
association take action. Mr. Mountain had put . the matter conmsely
He did not know that they could do anything more.

The President said there was no doubt the parent Society was coing
everything it could in that matter, and would continue to do so.

Mi. Braley asked if the Society could refusé' them the transactions.
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The President answered no.

Mr. Irving asked if the Ottawa branch was doing anything to have the
very interesting papers read before their branch published in the trans-
actions. They .were having great difficulty in getting papers in Toronto,
the members seemed to be very busy, and they were rather envious when
they heard of Ottawa’s success in getting papers. '

Mr. Uniacke said it was their endeavor to get all those who have read a
paper or given an address before the Ottawa branch to put them in such
shape that they could be submitted to the Secretary and to the Committee
on papers of the main Society. They had had several cases of papers that
had been accepted, and he believed the Committee on papers at present
had one or two under consideration. A good many of the papers and
lectures had been of such a character that it was very difficult to put them
in proper shape for publication. For instance, ‘the paper on wireless tele-
graphy was a running talk illustrated by apparatus, and several others
that ‘were illustrated by lantern slides formed more of a talk, and the
. discussion brought out almost as much as the paper itself.

The motion that the report be adopted was then put and carried.

Mr. Robinson said he would like to interpolate a request to the Chair
to reserve two hours some time during this Convention in which new busi-

ness could be taken up. He thought the branch at Ottawa would like to .

bring up some of their suggestions, and he was sure others would like to do
the same.

Mr. Braley said he had a few suggestions to bring up later on.

The President said that the next business that was on would give the
opportunity desired.

Were there any representatives of Quebec here who could tell the Society
anything about their report.

Mr. Leofred said that the Secretary telephoned him yesterday after-
noon that he would be there to-day with his report.

The President passed that in the meantime. Kingston was in the same
condition. Were there any Kingston gentlemen there?

They would leave those, and if they should get them before the meeting
is over they could deal with them.

Regarding the financial report which was referred to the auditors,
they say there are some clerical errors in the report as printed. On page
twenty-three in regard to receipts the figure $539.72 should read $539. 273
and on the next page this $10,000. That $85,141 .84 on each side under the
head of “Receipts and Expenditures” should be $75,141.84. With those

corrections the report is all right.
FINANCIAL REPORT

The President thought there was a good deal of room for discussion in
regard to this financial report, and he would be glad to hear from dif-
ferent members regarding it. The parent Society had reached this point
where it had got-to do something, it had to jncrease its receipts and reduce
its expenditures, and there did not seem any way of reducing the ex-
penditure, in fact it ought to be increased.

Mr. Braley thought the fees would be considerably increased when
they moved the students up to Junior Associate Members.

The President said they would drop a good many students in the process
of doing it, and be did not think that would make very much difference.

Mr. Mountain thought if the proposed increase of fees went into force
the Society would be in pretty good shape.

The President assented but said that might not pass. Where was the
Society going to be then?

Mr. Vaughan said he thought the meeting should talk over this pro-
posed increase of dues, because as had been said it was possible it might
not pass. If that increase did not pass it was going to put the Society in
rather a serious position.

The Society had had some figures prepared in connection with that which
he would like to present to the meeting in order that, should that pro-
posed amendment to the By-law be defeated, the gentlemen from the
various branches might be better informed as to the idea of the Council
in this matter, as it would certainly have to be submitted again next ycar.
These figures would be printed in the proceedings. They had compared
the American Society of Electrical Engineers, the American Society of
Civil Engineers, the American Institute of Mining Engineers, the American
Society of Mechanical Engineers, and our own Society, the Canadian Socie-
ty of Civil Engineers. :

The collections per member were: for the American Society of Electrical
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8.00:

Engineers,. $11.00; the American Society of Civil Engineers, $1
the American Institute of Mining Engineers, $9.50; the American Soci
of l\(/)Igchanical Engineers, $17.25; the Canadian Society of Civil Enginee™
$7..00. \

The salaries paid per member are: for the American Society of EleC:
trical Engineers, $2.25; the American Society of Civil Engineers, $5,20.
the American Institute of Mining Engineers, $4.70; the American Sode“j
of Mechanical Engineers, $9.70; (He was a member of that Sodety}'
and the Canadian Society of Civil Engineers, $1.70. ]

The printing per member was: for the American Society of Elecmwl
Engineers, $3.50; the American Society of Civil Engineers, 555.75;,_‘;he
American Institute of Mining Engineers, $4.60; the American Societ!
of Mechanical Engineers, $10.70; the Civil Engineers of Canada, $2'30'

Those figures show how economically this Society is now being opera®”

Another point that he wished to call attention to was the distribuﬁorI
of the $20,000 odd that went into the expenditure as outlined in the 3“““31
report. He had divided that into salaries, including legal and aﬂdiﬁpj
expenses, which he considered a general charge very largely, charg®
general benefit, such as printing the transactions, etc. He need not g0 o'
all these—but he had endeavored to take the charges of general benefl o
the year amounting to $9,155. The headquarters expenses proper am! ¢
to $3,293.42, contributions to branches $2,810. That worked out abo?
this way: Taking out total expenses, salaries are 249, general X
45149, headquarter expenses 1624 %, branch expenses 14%.

Under the proposed new subscriptions the receipts as nearly @8 the)
could approximate from the headquarter expenses would be 23% and ﬁoﬂ
branch members 36%, and from non-resident members 41% of the w:l;‘;
He had pro-rated the salaries equally among the headquarter, branch
non-resident members in proportion to the receipts from them; geﬂ::
expenses in the same way; the headquarter expenses entirely tO
quarters, and the branch expenses entirely to the branches. The
result was that headquarters, from.whom the receipts are 23%
31149, of the total; the branches, from which the receipts are 36%
399,; and the non-resident members, from whom the recipts aré log:
take 2814%. In other words, the branches were very nearly as well 10
on the assumption that they were simply taking $12 for members 3“‘15
for associates. Under the proposed By-laws the branches could, at
own option, increase that subscription to $15 for members and’
associate members, if they wanted the money, which would put e
almost exactly on an equality with headquarters, and even thef Zye
branches and headquarters were getting more for their money
non-resident members. )

There was no doubt in his mind that this Society did need ﬂ‘e;wd
quarters. It wasa benefit to the Society to have a headquarters m: M
in proper shape. He did not believe they had gone to any unness
extravagance in the new quarters. They were the best that could b;ab"f
with the money, and he did not think they could find them any to0 “* 10
ate when the members saw them to-morrow. It was going to cost ™ e
keep them up. As somebody said to-day, they should spend more .
library and that sort of thing. He was sure, from the inspectiont e e
balance sheet they would find the increase asked for which simply P t'vev
members on an equality with members of other societies was not ex‘%ﬂi’
It was $15.00 for members. If they joined the American Society 0 e
Engineers they would have to pay $25; the American Society © ol
chanical Engineers, $15; the American Institute of Mining Eng? e
$16.00; the American Society of Electrcial Engineers, $15.00; a% Il
Canadian Society were asking $15.00. He could not compare 355°C1aiaﬂ
because their classification of associates was different from the Canaptﬂ’
Society. Their associates were people interested in the different A
fessions, but not actively engaged in them; the Canadian Soci€ el
sociates were actively engaged, but not of sufficient experiencé to =
the class of members. But if our associates are compared with the
Society of Givil Engineers associate members it is found that We «iﬂ’
asking $15, and they were asking $25 for resident members. So eve? gk §
this increase the Society were still well below other Societies of any !
like an equal status, and it certainly would not give any more inc® "
is necessary to carry on the affairs of the Society properly. L

Mr. Vaughan thought that scheme of giving branches the OP“O:,;ﬁ
increase their branch members to $12 and associate members to 10% f
to provide local funds for the branch would practically put their ',ni'f ‘
almost on an equality with those of headquarter members, s fﬂf:‘:ﬁ (U

h

they get out of the total revenue of the Society compares wit
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X h‘ﬁ"d"-lllarters members. get out of the total revenue in. proportion to the

®Ceipts from two different sources.

In Connection with that the Council had recommended that the radius
. dtanches be changed from fifty to twenty-five miles. That was with the
ea.that if the branch increased its subscription to $15 it might be very

AIr to 3 member who was living thirty or forty miles away from head-

quartgrs to pay $15 instead of $10 for a non-resident member. There was
»“0 t"?Ctior} whatever to having' members join out of the fifty miles radius,
tha hey did not think it was fair to make it compulsory.. H_e thought
of th‘:ifis.one of the things most criticised, but personally to him it was one
b airest of the lot. If they get the option of $15 iustead of $10 for a

Iesident member the Society should limit the radius so that men who

the 10 oppor(unity of getting in to the branches to take any interest in

™M should not be penalised an extra $5 for which they got no benefit.
Botp

Stheq branch and headquarters members were to-day, ‘under this new
intg .ule, getting more out of the Society in proportion to what they put
It than the non-resident members. (Applause.)

‘htla\ferf Uniacke said that Mr. Vaughan’s schedule of fees and the reason
“l0r seemed to him to be very logical, but there was one point the speak-
i(:d Special stress upon, and that was that the branches at their own
Ontn should increase their fees on the same basis as the residents of
Whichrﬁal' or the resident members. Under the wording of the By-law
3 ot ad been sent out to be voted upon by the branches, it wasa physical,
tos 4 practical impossibility to do that, because it stated that in order
that it should be carried by two-thirds of all the mem-

St‘ In an ordinary ballot there was scarcely two-thirds of the ballots
after >0 if it had stated “ two-thirds of the members present at a meeting,
thep f“’mg Que and timely notice to everybody to attend that meeting,”
€re might be some chance of the branches carrying such a By-law.

szre Was one more point he wished to state. In the wording of the by-
objecti‘:-ral clauses had been lumped together, and a man might have an
the ik N t0 one or two clauses, but he had to vote “Aye” or “Nay” to
b t g Ole. Several had put it up to him that they would vote for this,
By. avfy had to vote for the whole thing together. Consequently if the
Wwere defeated, it would be in a great measure due to that fact.

the t;:i“{ghan th'ought Mr. Uniacke’s point was very well taken about

Wag 5 = hlr.:‘.s majority. It was a matter of common knowledge that it

by ettmOSt impossible to get anybody to vote an increase of subscription
€. He thought that amendment should be accepted and arrange

mai()rite a change in that, “that after due and proper notice two-thirds
Y at the meeting should carry the change.”

incor'. Coutlee thought that strong measures should be taken by the

the 5 8 Council to provide that either a larger percentage be given to

anches, or that a loan be made to them so they can put themselves
table footing.

T, 3 g ;
Out ji Itving asked if this were not a case where each branch could work

Pay thi(:-? 0 solution. Asa matter of fact nearly all the members in Toronto
of Ottawy dollars to the Engineers’ Club there. He thought in the case

4, Vancouver and Winnipeg, they could start an Engineers’ Club
the local branches of the Society as adjuncts to that Club.

( .'eUn}acke said in that regard that the Ottawa branch had under
In Qttarat“’n combination of the three technical societies that were now
the Wa for the joint use of rooms and lantern. They had a branch of
hﬁatim g Association on the same basis as the branch, and also an As-
oy, unq of Officers. They had a Committee on Rooms and the matter was

€r consideration. If it went through it would help to put the

 Othey (O its feet, provided the members of the Ottawa branch, or the

Views Tanches, were a little more prompt in coming to time with their

beag 'ui?k?m said that the discussion was running on the question of
Rig gpy o S Members and branch members. There had been a great deal
Aq }lt Not getting value for money from membership. He wanted,
Nember ;‘f'ﬂd_ent member, to put himself on record that he thought every
”iune_) this Society got full value for every cent he put into it. (Ap-
he Meetj thought it was worth $10 to any man to come here and attena
Rt Ngs. (Here! here!) For his part he did not think there should
€ast little kick about increasing .these dues.. He had a certain
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amount of sympathy with these branch members from the fact that he
really did not think theygot quite enough'to carry on their work. The
work of the branches, really and truly was going to be, and is largely to-day,
“he true life of the Society. (Applause.) The branches should, he believed,
get a little advance and if the Society was going to raise the dues of the
branches two dollars, he thought they should have half of it added to their
proportion.

The Secretary here stated that they were getting it all.

And if the fees were raised they would get the difference between the
branch allowance for members and the headquarters allowance for mem-
bers, $3.00. All that would go to the branch.

Mr. Uniacke said that was if the branches could carry that By-law.

Mr. Vaughan stated that he had omitted some information of what
this increase would amount to. There would be 135 headquarter’s mem-
bers at $5.00, 400 branch and associate members at $2.00, and 200 head-
quarters associate members, or a total of $2,175.00 would be the esti-
mated increase to headquarters on the general business of the Society,
including all the general expenses. So it was not very much. It wou.l
add 129, towards the cost of operating the Society.

Mr. Mountain said that the trouble that had arisen between the hra=:hes
and the parent Society was from the old By-laws under which they did 1t
get any refund if a man was a year in arrears. He thought that was wh..t
started the whole trouble. In his opinion the Society was in a healthy
condition, and it was representative of the engineers of Canada practising
their profession to-day. He thought the members should keez it there.

Mr. Braley thought everybody would agree that the branches to-day
were helping to largely increase the membership. He had been Secretary
in Ottawa for three years, and he thought they had pretty nearly coralled
everybody there qualified to join the Society. Strong branches throughout
the country were one of the greatest assets the Society could have. So
long as the branches got a fair proportion of the increase he thought the
branch members would be only too willing to increase the dues to the
limit if they got a good return for the money. ] ;

The President here said this discussion was to a certain extent out of
order, but he thought it was very important and he did not want to cut it
short.

This question of fees was certainly very important. Canada was growing

_ at a tremendous rate, and the Society wished to keep pace with the growth.

The cost of living in every way was going up. It might be the cost of high
living, not the high cost of living, but whatever it was it had the same
effect on the Canadian Society of Civil Engineers as it had on everybody
else and the Society must certainly have more revenue. It would be a
calamity if this By-law were not passed. He was glad to have had the
views of every man there. Speaking for the main Society, they certainly
wanted to do everything they could for the branches, and he thought they
could safely say there was no other Society of engineers that was doing
anything like, for its branches, what the Canadian Society was doing.

Mr. Vaughan said that the Society might not have as good a branch
organization as they ought to have, but they had a better branch organiz-
ation than any other society he knew of.

Mr. Jamieson said that as the President had stated, the Society would
Ye placed in rather a difficult position if the By-law should not be passed.
If it should prove to be the case, he thought it would be well to put it before
the members so they would know definitely the condition of affairs and what
they were voting on. If that were done he did not think there would be
any reasonable fear of its net passing. He did not think the members
objected to paying towards ths support of the Society in a proper manner,
but they ought to be given some information to base their judgment on.

The Chairman asked if the members were willing to adopt the financial
report as corrected.

The motion was then put and carried unanimously.

The next business before the meeting was the reading of the President’s
address.

Mr. Mountain moved that the Vice-President, Mr. Vaughan, take the
chair.

Motion duly seconded and carried. »
Mr. Vaughan called upon Mr. Tye to read his address.
Mr. Tye then read his address
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GENTLEMEN :——

In rising to comply with the time honored custom of reading the Presi-

dent’s address, I beg to thank you for the high honor you have conferred
. on me in electing me to the Presidency of our National Society. .

Owing to my residence in Toronto, and to my absence in Europe during
the first part of the year, I was unable to attend many of the Council
meetings. The affairs of the Society were, however, so well looked after
by the Council and our efficient Secretary, that I am sure the absence of
the President was not felt.

I have great pleasure in congratulating the Society on its continued
growth. Our Membership now amounts in all to over 3,000, and includes
almost every engineer in the country.  The expansion of the Society is
a thing of which we must all feel justly proud. We have grown so rapidly
that our old home has become too small for us, and we were very fortunate
in being able to dispose of it on such advantageous terms at the very
moment when a change had become necessary.

Our thanks are due to the Building Committee for the efficient and
expeditious manner in which they have prepared anew residence for us;
and I must congratulate the Society on the result of their efforts.

" During the year the Council suffered a severe loss in the death of their
friend and colleague, Mr. James N. Shanly. Mr. Shanly was a capable,
conscientious engineer, and a favorite with all with whom he came in
contac:. He took a keen and intelligent interest in the Society’s affairs.
He was Chairman of the Finance and Building Committees, and much of
the success of our new home is due to his untiring efforts.

When looking around for a subject on which to address you, my thoughts
turn naturally to Railway Location, on which a great part of my profes-
sional career has been spent.

Transportation is one of Canada’s greatest problems: our country is’
of vast area, the distarces are great, the population sparse, and the traffic
light; making the mileage and cost of railways high per head of population.
On the other hand the growth of the country is and will continue to be
rapid. A great problem is thus presented: how to build our railways that
they may not be too expensive for our present requirements, and yet be
capable of improvement to fit our future needs. Economics of Railway
Location is, therefore, of even more than usual importance to Canada.
The subject is so vast that it is only possible in such an address to touch
its outer fringe; but itis so important to us all that evena few rudimentary
remarks may be interesting.

While railways are built to serve the traffic requirements of the country,
the immediate object of the promoters and builders is to make a profit,
either on the construction or operation. This is undoubtedly true when
built by private parties. When built by a Government, it is with the end
in view that the people may make money either directly through the
operation of the railway, or indirectly by the reduction of rates. It is,
therefore, of prime importance that the engineer, whether he be working
for private parties or for a Government, locate and construct the most
economic road. The most economic road is not necessarily either the
cheapest or most expensive, neither is it necessarily the one which may
be operated at the least cost—it is in reality the one which is the most
effective commercially or the one which will enable its owners to trans-
port the largest amount of traffic at the lowest cost.

In order to ascertain that a railroad is most effective commercially,
the features which underlie its commercial effectiveness should be under-
stood. These are:—Gross Earnings. Guerating Expenses, and Fixed
Charges; and are of importance .. i~ ~cder named. Gross Earnings,
which depend on the amount of tral.c handled, is undoubtedly first. It
is never advisable to build a railway unless there is or will be sufficient
traffic to pay the Operating Eapenses and the Fixed Charges, no matter
how cheaply or how well it can be built.

In new countries, such as most Canadian railways are built through,
there is rarely sufficient traffic in sight to justify the construction of a
road, so the promoters—whether they be a Government or private parties—
must have faith in the project and must be able to justify to themselves,
and to the investing public, the possibilities of paying dividends.

Engineers are sometimes, though rarely, consulted in the early stages

“of the project to report on the traffic possibilities of the route. The

usuﬂl

way is for the promoters to decide for themselves that a road betwee?
certain terminals is commercially desirable, and that there is or Wil
sufficient traffic on such a route to justify its construction. Engin! £
are then employed to survey and construct the road. The question shou!
at once arise with the engineer—how the railway can be so located a8
make it the most effective commercially, or how to get for the promot
the most profitable traffic. No matter how this problem is stated, it
resolves itself into this:—if the promoters be private parties, how can the
road be so located and built that the most interest can be earned on the
money invested—or if a government, to transport the most traffic at, the
least cost? The answer in either case would be the same, for, if it 18 "
located that it may handle the most traffic at the least cost, it will
properly managed, make the most interest on the money invested. .
The first problem the engineer has thus to face is how he can $0 Joca!
the road betweer the given terminals as to get the most profitable mfﬁa.
The route which takes in the greatest number of towns, or which go&:
through the best land, if the country be unsettled, should be the ﬁrfe
examined. A mistake frequently made is to locate the road within 2 o
or two of an important town in order to decrease distance or avoid eXRense'
The cost of handling traffic is the total cost from the door of the coﬂslgnhe
to the door of the consignee, and rates on that basis must be equal. ¢
added charge for cartage is at times so large as to wholly destroy th,
business of the badly placed line and give it to a competitor moré fav J
ably situated, or if it be not wholly destroyed, the additional cartag®
delivery charges eat up the profits. W
Where traffic is light, and train loads less than the rated capacity ?f the
locomotive, thz cost of handling additional traffic is much less than 18
ordinary trdin mile cost. It should be figured in equating the value .
change in location which increases traffic at 50% of the usual train
cost. In this respect it should be remembered that deviations from
direct route do not always materially add to the length of the line. %
In order to locate a railway so that it may be commercially effect
is first necessary to know what the volume of traffic is likely to be, whet e
it is immediately available, and at what rate it is likely to grow. e
best way to ascertain this is by comparison with roads through the 54
or a similar country. A road through a country most nearly approxi of
that to be traversed should be selected for examination, and its (ACLES
previous years studied. If, for any reason business is likely to be mad b
ally greater or less than on the road under examination, due allo f
should be made. ol
All railways are now required to make yearly reports to the gov 4
ment, and such statistics should be examined as well as those publiShe

J
the Railway Companies’ Annual Reports. The average train loa aﬂof
the raling grade should be studied, and finally the average num ugh
trains per day should be ascertained. It must be remembered that tho g
the traffic is rarely balanced, that is, that there is seldom as much to“,na-
moving one way as the other, the number of trains each way must WIscﬂ'
narrow limits be the same. It is not always easy for an outsider tO.a ot
tain the number of trains over any given railway, as railway statistic it
not published in this form, but every effort should be made to arrive
as closely as possible. e

Having obtained this information, and having determined ho¥ def
traffic on the proposed road will compare with that on the road ol
examination, some approximation of the ruling grades on the road it ﬁicb
should be arrived at. If different from those on the route with {he
comparison is being made, the number of trains per day each way ©
proposed road should be increased or diminished accordingly. )

While this method of ascertaining the number of trains per day ! 2K
approximate, it is certainly much more accurate than to attempt toXai
an independent estimate of the gross tonnage on the new road.
of growth of traffic should be similarly ascertained, as a railroad S e
be built not only to take care of the preserit traffic but also that ol ¥
road in the reasonably near future. p

Cost per train mile is the basis of all economic comparison, as t %9
of the number of trains on the cost of operation is much more diect
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8 the actual tonnage handled. The cost per train mile should thus be
ascertained with reasonable accuracy. The Annual Reports published
by the Railway Companies usually give these figures; if not, the reports
of the Inter-State Commerce Commission give this information for every
Railroad in the United States. From this mass of statistics the train mile
c°s_t of the most nearly similar road should be taken and assumed as the
mile cost of the proposed road. It must also be remembered that
€se costs are increasing rapidly, the average for the whole United States
fOr the year ending June 30th, 1896, being 95 cents, while for the year
®nding June 30th, 1910, it had increased to $1.49.

: uipped with this information as to the sources of traffic, the estimated
verage number of trains per day, and the probable cost per train mile,
the engineer is ready to make a reconnaissance of the country to be trav-
sed. The reconnaissance should always be of an area rather than a line.
An area wide enough to takein any possible line should be examined. Al

binations of probable lines should be studied. As the reconnaissance
loceeds a map of the country should be made showing the details of the

Iiop‘)g"aphy by contours ten to fifty feet apart; the elevations of control-
N2 points should be shown with the greatest attainable accuracy. From
stc ' 2 map carefully. prepared all lines and combinations of lines can be

Udied, Approximate condensed profiles can be drawn, and distances,
g.rad% and costs can be approximately asscertained. With such informa-
o0, the choice of routes can usually be narrowed down to one or two, or

Tare instances to three lines over which it is necessary to run surveys.
e value of a proper reconnaissance cannot be too strongly insisted

e It is owing to the lack of it that the graver errors of location are

“"‘_HY due, such as the selection of an improper route or ruling grade,

'SSIng of traffic centres, &c. There is no way in which money can be so

D’Qfltably spent. Great pains should be taken to secure the most expert
Rineer for this class of work. In engineering and economic importance
a Connaissance far outranks location or construction. It is not an ex-

“8geration to say that for every dollar which an engineer can save on

DStruction, he can save five on location, and ten on reconnaissance.

.he really essential factor in a location made for freight traffic is the

% lng grade. The maximum is not always the }'uling or !imiting 'grade,

llotlt }’mght be operated by the aid of a helper engine, in which case it may

: limit trafic. A very long grade of a lower rate may, by taxing the
€I capacity, become the ruling grade instead of a shorter steeper one.
ascertain the economic value of any change in grade, or to compare

9 d.iffel' ent grades, the number of round trips per day required to handle

bee 8iven or estimated traffic should be ascertained. The difference will

€ saving in trains each way per day. This multiplied by the ascer-
ed cost per train mile, by twice the length of the Division in miles

o th? number of days in the year, will give the annual saving.

epltahzing at the proper interest rate will give the capitalized value of
izeq tter grade. If the additional cost is not greater than the capital-
ate Value when properly equated for distance, rise and fall, curvature,

“ then the lighter grade is an economic one, and should be adopted.

of > Many jtems of expense will not be affected b_y c'hanges.in the number
ay g, ns, the saving per train mile for a train ehmmated.ls not as great
: € cost per train mile for the entire traffic. The saving is in reality
t ine l}eighborhood of 50%, and this percentage of the ascartaiqed total
i Mile cost should be used in estimating the economy due toa difference
Uling grade, :
mln ﬁg‘{fing on the economics of a grade reduction on an old road where
r_aﬂm and the average number of trains per day are known, it is
oy Ntal that the actual loads hauled by each locomotive be determined
"jnab.c,ompared with their rated capacities. This difference is due to the
llfty of the operating officials to get perfect results. This *‘personal
tai, 100" must be taken into consideration in ﬁg}ll‘ing the number of
to g:; Per day with the new grades, as 'they will no more be able
olq t}_‘e best results under the new conditions than they were with the
a 1}7 N making a reduction from a high rate to a low, for instance, from
e toa 0.39% or 0.4%, it must not be forgotten that the proportion of
thy actual loads to the theoretical rating will be lower on the low grades
On the high. Time is an essential factor. On a 1% grade in good
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weather, the actual loading may usually be made 909, of the theoretical,
while on 0.3% it is unlikely that more than 75% of the rating can be
hauled if time is to be made.

The proportionate amount of ruling grade on the Division has also an
important bearing on the loading of trains, the greater the proportion its
length .bears to the length of the Division the lighter the actual train
loads must be, and this too must be taken into consideration in deter-
m ning the average number of trains per day required to handle the traffic
oa the proposed new grade.

Serious error would undoubtedly arise if the theoretical number of trains
required to handle the traffic on the proposed new grade were compared
with the actual trains on the present one. :

While Fixed Charges—which are largely determined by the *‘Cost of
Construction’’—are of lesser consideration than Operating Expenses, they
are still of prime importance. No road can pay dividends to stock holders,
or afford to reduce freight rates until its Fixed Charges are met. So it is
of the greatest importance that the engineer introduce no features that will
increase the cost of construction without reducing the Operating Expenses
by at least as great an amount as the interest on the added cost. The
cost of moving a given tonnage being the sum of the Operating Expenses
and the Fixed Charges—it follows that a reduction in the cost which does
not increase the Operating Expenses is only of less importance than one
which reduces the Operating Expenses without increasing the cost. Such
a reducticn in cost is a practical improvement to the standard of the road,
as it increases the margin between receipts and expenditures, and so
permits of an increase in dividends, or has a tendency to permit of a re-
duction in freight rates, if that be the object aimed at.

In Canada most of the new construction is through districts which at
the time of completion furnish but little traffic: much railway has been
built on which the traffic did not justify even one daily freight train per °
day each way. It is a safe statement that 80%, of the mileage constructed
in Canada would not furnish at the date of completion traffic sufficient for
two freight trains each way per day. Under such conditions, the receipts
are low and the Operating Expenses high, and it is of the utmost import-
ance that the construction cost be kept low. On the other hand, the
country is growing fast, and traffic is increasing rapidly. It is thus neces-
sary that the engineer keep always in view the almost certain necessity
of a good road in the future. He should, therefore, so locate and construct
his line that the first cost be low, and that the standard may be raised,
when necessary, without unduly increasing the total expenditure. In
order to get the very best results, the line giving best grades, alignment,
etc., should always be first located.  From this, as a standard, the engineer
should work to the final or economic location. Working from a poor to a
better is apt to lead to grave errors.

Where low construction costs are necessary, and it is probable that a
high standard will be required in the future, it is much more effective and
advisable to use short sections of temporary line with steep grades, sharp
curves, etc., on the heavy or difficult sections, maintaining the higher
standard for the light or easy portions of line, than it is to adopt a gen-
erally lower standard for the whole route. The first cost of the former
will probably be less; it may be operated with helper engines as the traffic
increases, and may be improved when advisable, while the cost of improving
a generally poor road is frequently prohibitive. \

The use of sharp curves with short tangents is often a very effective
means of reducing cost without materially increasing the Operating
Expenses.

The effect of moderately sharp curvature is essentially different from
steep grades, inasmuch as it is not limiting in its effect. The use of one
sharp curve does not justify the use of another just as sharp—whereas the
use of one ruling grade on a division does justify ancther as steep.

The use of curves up to 14 degrees does not increase the maintenance
or operating expenses. A mile of road in which there are 100 degrees of
10 degree curve, the balance being tangent. does not cost any ore to
maintain and operate than the same length of road with 100 degrees of 2
degree curve—in fact, if there is any difference, it is in favor of the sharper
curvature.

| ‘Report of the Annual Meeting of the Canadian Society of Civil
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Unless the curvature is so sharp as to be limiting in its effect, there is
no serious objection even on the best class of road to a few shatp curves
where the amount saved by their use is sufficient to justify their intro-
duction. The conditions which cause curves to be limiting are when they
are so sharp as to prevent the use of the higher 'grades of modern equip-

~ment, and when they limit the haulage capacity of the locomotives, or
their speed.

Modern equipment is so constructed as to traverse safely 14 degree
curves, and much sharper with guard and hold up rails. The standard
compensation for curvature on grades is 0.04 foot per degree. A 10 degree
curve is thus equivalent, as far as resistance is concerned, toa 0.49%, grade;
and a 15 degree curve to a 0.6%, grade. On a 0.49, it is only necessary
that the grade on a 10 degree curve be made level in order that the re-
sistance be not increased. The same thing applies to a 15 degree curve
on a 0.69, grade. It is, therefcre, evident that on a road whose ruling
grades are 0.49, 10 degree curves are not limiting to the haulage capacity
of the locomotives, nor are 15 degree curves on a 0.69%, grade.

The easy riding speed is dependent on the amount of the allowable
elevation of the outer rail. If the maximum be set at six inches, this

speed per hour would be :—
on a 3 degree curve 60 miles per hour
“ 4 “ 50 “
“ 6 “ 40 “
“« 8 “ 35 “«
“ 10 “« 30 “

The safe or allowable speeds would be 10 miles per hour greater.

With the track properly elevated, equiped with tie plates kept in good
line and surface, and curves provided with proper easements, 10 degree
curves are no more disagreeable to ride over at speed of 30 miles per hour
than are 3 degree curves at 60 miles per hour.

The reduction in speed for one mile from 50 to 30 miles per hour only
means the loss of 0.8 minutes. To take an extreme case—the Twentieth
Century Limited runs from New York to Chicago, 980 miles in 20 hours,
or at an average of 49 miles per hour. The introduction of one hundred
10 degree curves each one of which required a slacking of speed to 30 miles
per hour for a distance of one mile would increase the running time of such
a train by one hour and twentyminutes. Such an increase on a road 1,000
miles long would in nine cases out of ten have no ill effect. A 10 degree
curve so long as to require the reduction of speed to an average of 30 miles
per hour for a mile would in practice be a very rare occurrence.

It is evident the use of curves as sharp as 10 degrees does not prohibit
the employment of modern equipment or limit the haulage capacity of the
locomotives. It has no effect on the speed of freight trains, or on passen-
ger trains where the average speed including stops is not greater than 30
miles per hour. A few such curves only slightly affect the running time
where speeds are high.

It is thus clear that a few curves not sharper than 10 degrees are not
objectionable on the very best roads where their use results in large sav-
ings. As they are not limiting, the use of one such curve is no justification
for a second. The introduction of many of them preventing the employ-
ment of high speeds for long distances would certainly be objectionable,
but an occasional one where large savings result is justifiable on even the
highest class of road.

Wooden trestles to repiace heavy rock borrow embankrnents should be
used. Such trestles may be designed to safely carry the heaviest class of
equipment. When protected by the installation of the best available

water supply they are quite safe, and are good for ten years. Such tem-*

porary construction also gives time to ascertain the correct requirements
for water ways in new countries where there is frequently a dearth of
information as to rainfall, flow of streams, &c., and where unless unduly
large water ways are left there is danger of washouts. This danger may
be even greater than the danger from fire to wooden trestles. Their use
instead of heavy rock borrow embankments is of great importance from
an economic point of view. One dollar at 5% compound interest amounts
in ten years to $1.63. If rock borrow costs on the original construction
say $1.75 per cubic yard it will in ten years time have amounted with
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intérest to $2.85. While, under anything like ordinary conditions !

hauled earth embankments on an operated road, made when the tres
require replacement, do not cost over 30 cents per cubic yard, or less U j
one-ninth of the total cost of a permanent rock embankment made dur
ing construction.
Momentum grades are a great source of saving in cost without incred®
ing the operating expenses. The use of momentum in overcoming sh i
stretches steeper than the ordinary ruling grade is almost always Just
able. The exception is where the traffic is so congested that the possib’my
of a dejay due to the failure of an occasional train to surmount the gﬁ &
is more important than the undoubted saving in interest charges W'h’, .
they insure. It will probably be many years before conditions prOh‘b1 ‘
ing their use prevail on any portion of our Canadian railways. e
The foregoing are a few of the more important considerations which t
locating engineer should keep in view. He should always remember e
railways are commercial enterprises, are built for profit, and that i
investors are looking for and are entitled to satisfactory interest on
money; and so far as the returns on their investments depend on I
tion they will for a given traffic be the greatest when the sum of the
ing expenses and fixed charges is the least amount.

— e —

A NEW STREET CLEANER.

A new idea in street sweeping by machinery has rece?“i
beer. introduced into England, having been used for some t,
previously in Milan, the inventor of the machine being an Italla*":
About the middle of December one of these machines was demoﬂ'
strated before a number of municipal engineers and other °
ficials from several English cities, picking up satisfactorily b
customary assortment of sand, straw, small stones, etc., whi
are ordinarily scattered for tests of this kind. The machin€ e
propelled and operated by a 20-30 h.p. 4-cylinder motor. i
from the motor, it consists of a revolving broom carried bet¥®
the fore and hind wheels, and a double dirt receiver whiC
carried behind the rear wheels. The revolving cylindrical bro?
has a diameter of 52% inches, is 5 feet long, and is built UP
twenty distinct small piassava brushes, each five feet in leng ;
arranged along parallel elements of the cylindrical core of
brush. !

The cylindrical broom revolves within a sheet iron shell 11’
which it fits closely, at a speed of 120 revolutions per mint*’
whigh results in its not only raising the sweepings and carty’ s
them two-thirds of a revolution and passing them throug he
specially contrived opening into the receivers behind, but .tt
circumferential speed of the broom is said to create a SUﬁiaeqt
suction in the cylinder to draw in all the dust and dischafge.ly
likewise into the receivers. It is also claimed that the velo®
with which the broom revolves throws the refuse into the reci’ o
with such force as to compress it and thus make the capaCity
the receiver greater than if the dust merely settled in it. i

The rear end of the compartment of the car which cOntaln
the two dust receivers is made in the shape of a large door hif%
at the bottom which, when opened, forms an incline plato <
down which the filled boxes are rolled to the ground, eaﬂh, 5
being furnished with three small wheels or castors. The fecelveso
or collecting boxes are of sheet iron and have a capacity ©
cubic feet. A

The total weight of the car with the receivers empty 1
Ibs. It is claimed that the cost per hundred thousand squar® i
of cleaning with this machine was $1.86, as compared
$11.18 with horse sweepers.

Report of the Annual Meeting of the Canadian Society of Civil
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REPORT OF THE COMMITTEE ON CONSERVATION
OF THE CANADIAN SOCIETY OF
CIVIL ENGINEERS.

=
le&‘%‘n h§ field of conservation, so far as it affects the engineering pre-
one » 18 so vast that it was deemed inexpedient to dea! Wth more th: n
ude ase of it. At the last annual meeting a communication from.T- T
on 0’ Was addressed to the Society and, later, referred to the Committce
DServation, Mr. Sauder wrote:
.. Whereas the water supplies, water powers, navigation of our
L Hvers, irrigation of our semi‘arid lands, drainage of our over-flow
..‘“‘C! Swamp lands and the sanitary conditions of our streams and
€Ir water sheds generally are a great asset.

o ‘_'Whereas an accurate knowledge of a flow of water in nearly
' ..‘:ﬂl Important streams is essential for the solution of many problems

. connection with navigation, water power, irrigation, dome:tic

. 0d industrial water supplies, mining, bridge building, river cha' nel

.Protection, flood prevention and storage for conservation of {ood

- Waterg,

“Whereas it is the opinion of the Society that the matter of t! e
Pographical and hydrographic surveys to determine the location
..?tnd Quantity of water supply and the proper methods of conserving

Sl}}OuId be undertaken by the Federal Government.
“ Therefore be it resolved: That this Society, while recognizing
..the Work already done, urges strongly upon the Dominion Govern-
“Ment. the importance of making the necessary appropriations and
«ProViding the necessary staff to undertake in an intelligent and svs-

St

o, Matic manner, the gauging of all streams of water supply and the .

s Oc:]ti?n and survey of all sites suitable for reservoirs for the storage
ater,”
c‘)m:llldliz letter was referred to the members of the Committee and t.h'e
ey fg Statements of the report embody the substance of the replies
1 yag o °M them. In view, however, of the importance of the subject
def’med advisable to take this subject—Water Supply and its
“yn 2ton in Canada—as the special subject for this year’s report.
the ﬁrSten Pl?}nning to develop a water power or a navigation channel,
8q - Consideration is: What is the minimum flow? The speed of a
Winjg, LIS the speed of the slowest vessel and, speaking generally, the
pr(’iect flow is 5 determining factor in a water-power or a navigation
v°il‘s b‘ € {ninimum flow may often be increased by storage in reser-
iog " tbe Initial step is to determine its amount and the maximum
It may be expected to continue.
ﬂ()w narr
. of

a ;‘t’mg at anything approaching a reliable estima ‘e ¢ f the minimum
gdﬁrable 4 t_?am,. a series of continuous gaugings extending over a con-
lll31le Ppen"d 18 absolutely necessary. George W. Rafter, in Water
4per No. 80, published by the U.S. Geological Survey, says:

o I‘_‘Urther, it can be stated that, for records from twenty years
"fr(,m gty‘ﬁ"e vears in length, the error may be expected to vary
‘Peri bt -25 per cent. down to 2 per cent., and that, fer the shortqr
¥ ion ? of five, ten and fifteen years, the probable extreme devi-
g fom the mean would be 15 per cent., 8.25 per cent. and
Rafterper cent. respectively.”
. AYs, further, that with less complete records,
"'obsErv;'t.Henry reached the conclu_sion that at least 3§ to 40 years’
" ore th 10ns are required to obtain a result that will not depax.'t
.‘ation ofan = 5 per cent. from the true normal. The average vari-
40y a 35-year period was found to be = 5 per cent. and for a
Do Frg, f;; Period = 3 per cent.”
gaut.i()n t aﬁ f°r880ing,'it is evident that unless the engineer i§ in a
QSt.glngs ext OW a margin on the safe side, he should have continuous
l"_‘ate eding over at least ten years. Asan example of an erroneous
% Cteq on ins.uﬂ‘icient data, the Rainy River at Fort Frances may
]9,11 ' 83,0 Tee engineers, reporting separately, estimated the power a§
Ne,,” the i and 34,741 horse power respectively. In the summer of
Ha:;‘@ary i kee able to generate Jess than 11,000, and, to f:lo thlS,. it was
gy ga“gin . €D the s.tOD-logs in all day Sunday, thus stopping navigation.
"S5t ates €Xtending over, say ten years, been available, no such
19‘130“ of 189};‘vou]d have been made and, h1d they included the very dry

» they would, probably, have shown as small a flow as in

Canada is particularly favoured as regards reservoir possibilities.
The whole of the northern portion of the Dominion is occupied by a series
of granitic rocks, which have a U-shaped form and surround Hudson
Bay. This area has been called the Archacan nucleus and, considered
in the large, it forms a great plateau. To quote the words of the late
Dr. G. M. Dawson,

“It constitutes, moreover, a gathering ground for many large
“and almost innumerable small rivers and streams, which, in the
‘““sources of power they offer in their descent to the lower levels, are
“likely to prove, in the near future, of greater and more permanent
“value to the industries of the country than a great coal-field *

The foregoing was written sixteen years ago, and, with the tremendous
strides in electrical engineering, is even truer to-day than then.

The most remarkable features of this Laurentian area are the in-
numerable lakes which serve as natural reservoirs to regulate the run-off
and which can, in many cases, have their storage capacity increased by
damming.

In considering the work of stream-gauging in Canada, the provinces
have been dealt with in geographical order from East to West.

In the Maritime Provinces, the streams are small and very little
gauging has been done except on the St. John River and some of its tribu-
taries. The work on the St. John has been undertaken as a result of dif-
ferences between Canada and the United States respecting the provisions
of the Ashburton Treaty affecting this stream. The St. John above the
Allagash and at Fort Kent, the Allagash, St. Francis, Fish, Madawaska
and Aroostoock have been ‘gauged. Measurements have also been taken
on the St. Croix River which forms the Southern beundary between New
Brunswick and Maine. So far as ascertainable, nothing has been done
in the way of investigating sites for rcservoirs except the reconnaissance
surveys made by the Commission of Conservation in 1911,

In Quebec, the more important power companies keep records of the
streams on which they are operating. Between lake St. Francis and
Sorel, the Department of Public Works has at present nine gauges. Two
of these gauges are of the self-recording type and four others of the same
type will be in operation next summer.

The Department of Public Works has sixteen gauges on the Ottawa
River, and also maintains gauges on its important tributaries. The
Engineers of the Georgian Bay Ship Canal, appreciating the importance
of stream measurements, made in their report the following recom-
mendation:

“That it is of great importance to continue every year the flow
“measurement of the Ottawa, Mattava and French Rivers, at low,
“ordinary and high water stage, in order to have continuous records
“of same, which will prove invaluable in the further development
“*of the canal problem, in case of construction, and a better knowledge
“*of the water-power possibilities.”’

On the Richelieu River, the depths on the lock sills of the Chambly
cana’, at St. Johns, have been recorded daily since 1869 and the level
ot 1ake Champlain has_been noted daily at Fort Montgomery, N.Y.
since 1871. At Montreal, the depths of water on the lower lock sill of the
Lachine canal have been measured at noon each day since 1851.

The Province of Quebec has appointed a Commission with the Hon.
S. N. Parent, as Chairman. They have recommended the construction
of a large dam on the upper waters of the St. Maurice to regulate the
flow and have three parties in the field making topographical and hydro-
graphic surveys of various rivers in the Province.

On the St. Lawrence above Montreal the depths on the lock sills
kave been recorded since 1860. These, therefore, give an excellent series
of gauge readings for the river at lake St. Louis, lake St. Francis, Long
Sault rapids, Farrans Point, Morrisburg and Cardinal. Similarly, the _
canal records at Ste. Anne, Carillon and Grenville determine the regimen
of the Ottawa since 1870, while the lock depths at Ottawa extend back to
1844. For lakes Superior, Huron and Erie, the records cover the period
since 1860, while the Toronto gauge records of lake Ontario extend back to
1854.
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In the western portion of Ontario the Departments of the Interior
and Public Works have established one gauge on Rainy Lake and five on
Rainy River. Next summer five of them will be replaced by self-reading
gauges. In connection with the investigation of the water-levels of the
Lake of the Woods, the International Joint Commission will establish
others on the upper waters of the Rainy River.

So far as work by provincial governments is concerned, Ontario is
much the most advanced. Its Hydro-Electric Power Commission has
established gauging stations on a great many of the streams of the province
and is carrying on the work of stream-gauging in a thorough and systematic
manner; possibly the only improvement in this connection would be the
establishment of additional stations until all the streams of importance are
included in the work.

The powers conferred upon the Commission in this connection may
be described as follows:

“It is duly authorized to investigate and report to the Lieutenant-
Governor-in-Council upon any and all hydraulic, hydro-electric and other
power undertakings, whether developed or undeveloped, throughout
the Province.”

In connection with the waterpowers of the Winnipeg River, the
Water Powers Branch of the Department of the Interior has investigated
the water resources of the Lake of the Woods drainage basin. In con-
junction with the Department of Public Works, gauging stations have
been established on Rainy River and certain important streams falling
into Rainy Lake and a study has been made of the outflow from the Lake
of the Woods.

While in the Maritime Provinces, Quebec, Ontario and British
Columbia, except the Railway Belt and Peace River Block, the water
powers are disposed of and are under provincial jurisdiction, in the Prairie
Provinces, Manitoba, Saskatchewan and Alberta, they are under the
control of the Dominion Government. This right was reserved when the
provinces were created with a view of better conserving their waters as a
whole ‘and for this purpose a large forest area on the eastern slope of the
Rocky Mountains. has, recently, been segregated by the Dominion.

In Manitoba, the Water Powers Branch of the Department of the
Interior has established stations on the more important rivers where
informationis required in connection with waterpowers, drainage, navi-
gation, etc. Thework is being gradually extended over the whole province
to meet'the economic conditions.

The Dominion Government has, for some time past, made investi-
gations of the flow of streams in the latter provinces and, although these
investigations were more particularly for irrigation purposes, they also
have an indirect bearing on waterpowers. Thefollowing is an extract from
one of the reports on this work:

“The records of stream flow published by the Irrigation Surveys give
a fair approximation of the discharge of the principal streams in Southern
Alberta and Saskatchewan at the different stages, but do not give the
duration of theé periods of high and flood discharge. As the water supply
in some of the largér streams is apparently almost all recorded, the ne-
cessity of carrying on a systematic observance of dailv discharge isevident.

“The chief features of the hydrographic work are the collection of
data relating to the flow of the surface waters and the conditions affecting
this flow. Information is also collected concerning the river profiles,
duration and magnitude of floods, waterpower, etc., which may be of
use in hydrographic studies.” s

“In organizing the Hydrographic Surveys it was realized that with
the funds available, it would be impossible to make complete investi-
gations of the whole of the water supply in the irrigation tract, but an
effort was made to include all the more important streams. Gauging
stations had already been established, by the Irrigation Surveys, on a
number of the more important streams, and it was important that the
observations at these should be continued without interruption. There
were, however, many streams of considerable importance upon which
there were no gauging stations. It therefore became ‘the policy of the
survey to continue the investigations at the stations already established
and to establish other stations as soon as possible.”
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Unfortunately, as the work is being pursued in connectidn wit!
irrigation, it does not include any figures for the winter szasoa, “’P}‘C‘f
additional data would be of great value from a waterpower standpoint
this is recognized in the. following quotation also from the report abo¥®
cited:

“On streams where power is likely to be developed, special atteﬂtf”
should be given to the low water flow, which in most cases occurs @Ur i
the winter. For this reason it is very important that stream meﬁiure-;
ments should be continued during the winter on a number of the mor*
important streams.” ;

In British Columbia, the Water Powers Branh has a permﬂ”e“t
organization known as the Railway Belt Survey. Gauging stations hav®
been established on the important water-power rivers in the Rail‘f"a
Belt and special attention has been given to the streams in the so-call
“Dry Belt.”

During 1911 and 1912, the Commission of Conservation made o
connaissance surveys of water-powers in southern and <cenfral Bﬂ“sl:
Columbia and this work will be continued. In 1912, the Departmé®
of Lands of British Columbia, recognising the value of this work, a
propriated nearly $2,500.00 in addition to the amount expended by ¢
Commission cf Conservation and will, this year, make a grant of $5,000-*
This work, however, is only in the nature of a reconnaissance and, Whefew{
the development of the country indicates that the water will be ecoﬂomle
cally usable, it should be followed up by such measurements as th
Water Powers Branch of the Department of the|Interior is now carrying o

The great importance of systematic stream gauging in Canada cant!
be over estimated. On the information furnished by the Goverﬂmen
will depend to a great extent the development of water-power. Ve
often, before designing a development, the hydraulic engineer ha$
spend a year or more in making observations which in many casés
practically useless, because they do not cover a sufficiently long Pe“od'
and the result is that the possible development is either much ove”
estimated or, in other cases, much under-estimated. ol

Although most of the waters of Canada are under provincial co

this matter of stream gauging is not only important to the different % :

vinces but it is of national importance, and the Federal authorities t0
undertake the gauging of Interprovincial and International rivers:
collect this all-important data in a systematic and uniform manner- (ind
The Provincial Governments could make a beginning by devo e
their attention altogether to the establishment of stations wheré L

systematic observations required to convert these water heights to
charges. It was in this manner that it has been possible to calculaté -l
different discharges of the Ottawa River since 1844; water-levels
had been kept since that date by the lockmasters of the canal at ottd 0
and it was only comparatively recently that observations were taked
convert these water-levels into actual discharges. P
For the present, of course, it would be out of the question t0 ba
these stations on all of our streams, but a start might be made 0% il
more accessiblé ones or those on which storage and conservation
become a necessity or a natural outcome at some future date. At pr;
sent, there are very few streams in Canada on which artificial stofagem.
conservation is being practised, because it has not yet become€ e
mercially economical or necessary to do so. When the power posst lh'tesv
of a stream under natural flow have been exhausted at one site, other & i
nearby, on the same or other streams have been found and devel© o
this requiring less outlay per h.p. than would have been required 0 Ci,ne
serve the flow of the stream. But this cannot go on forever, and 2 ;eeg

13
. water levels only would be read, leaving, if necessary, for future years tb i

the

will come when the last site within an economical radius will hav® "

« secured and the conservation of the stream will have to be reso

order to satisfy the increasing demand for power. When this timeé coﬂ'ély'
in order to develop a conservation scheme on any stream intellig

it will be necessary to possess a complete history of the flow of the $
under consideration for a period of at least from ten to fifteen years me
vious, and, unless a beginning is made now on the history of flow of s° ab
of these streams, when the time comes to conserve,them the
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hang \fnll be found very meagre and the conservation scheme will have to
eSlglned in a more or less haphazard manner.
coulr;l:hb federal co-operation, the system now Practised in Ontario
liSh0 ably be. continued and extended to comprise other streams and
new stations more rapidly.
° In Quebec and the Maritime provinces, much data on this subject
i raur;;) doubt, first of all, be collected from private parties or large
System ;3 D}ants where records qf river helgt}ts hz'ave been .kept, and a
g c;ﬂillar to that of Ontario or a modification to 'su1t local con-
fronghy uld be started at once and the returns from the different stations
ghout Canada sent to their provincial authorities as well as to Ottawa,

er ; : :
€ they could be tabulated in a uniform manner and printed for easy’

46285 o the public,

hGVeO(;e}fr countries with less water-power possibilities than Canada
oW, g oted a great deal of attention to systematic observation of stream
COUntrie;nely: Italy, §witzerland, Bavaria, France and other European
devoteq | In the United States, the Geological Survey has, for years,
and hag ?1 great deal of attention to the subject of stream measurement
the fielq e‘:ieloped an 'excellent system, both of carrying out the work in
k é:n of reporting and tabulating the data obtained.
Rection W't}?da,‘ one of the greatest difficulties to be overcome in con-
3 al th1§ work is the taking of observations during the winter
fi tie;s; practically all our streams are then frozen over. These dif-
0y 'i r::Wever, can be ovex:cc?me and they are always more than balanced
o portance gf obtaining complete and reliable data during the
: When the rivers are in this condition. :
H g a report on “Stream Flow during the Frozen Season,” Messrs.
T °W§ and R. E. Horton of the U.S. Geological Survey say in
and the trel'e 1s not even an approu.dmate relati('m b(;tween the snow-fall
at 5 gaug-ineam flow, so that the failure to obtain winter records of flow
10 the totalg station means a considerable percentage of uncertainty as
Oughts g run-off as well as its distribution. In the Northern states
At 4 s € apt to occur in the late summer or fall and during the winter.
between t}t)hls condition of drought may be nearly or quite continuous
s i ilse two periods, with its culmination in January or February.
v 0 melting of snow during the winter, the inflow to streams
and ip 5 | 1S chiefly derived from springs, ground water, and lake storage
the e . 008, cold winter, especially if it succeeds a period of low water,
time, pg um flow for the year may be reached and continue for some
Utilizeq fot‘mat% of flow, therefore, to be of conclusive value on streams
I Water-power, must embrace these winter periods of low water.”

I .
{_Inite;l;:laefdle.ss to add that the winter conditions which occur in Northern
Tivers, an q ets rivers are found even in a more marked degree in Canadian
Portiona, ; it follows that the statement just quoted applies with a pro-
€ly greater force to Canada.
While th;mn g up, the Committee on Conservation is of the opinion that,
hydrograp Work recommended by Mr. Sauder, viz., topographical and
Supply, shollial surveys to determine the situation and quantity of water
Breat imDOrtacxll be undertaken by the Dominion Government, and is of
time, rtance, it is probable that the Government is, at the present
than jg e, on more extensive and detailed investigations of this nature
tration 4, erally appreciated. That, while a certain amount of concen-
Scale ypon :'Yl?ild duplication and overlapping of work is necessary, the
the country 1 ch the work has been initiated indicates that the needs of
. Tha gy, IS respect will be met. ;
8 not, i i e work already done is of great value but that much of it
t SteDresent form, available to the engineers and
Of thig i or:l:s_thd be taken to secure such publication and distributio®
ngineer in Ca::;a as will bring it within the reach of each and every

COMMITTEE—

Jam

‘*Ij‘:hte. Chairman. C. E. W. Dodwell.
Ry Mccolﬁrence A. E. Doucet.
RO, Suas R.S. Lea.
W.H ng ceaey. R. W. Leonard.
G. A, Bar:xllt S E. E. Brydone-Jack.
AJ ! W. R. W. Parsons.
1S Macl.)hers‘)n- John Chalmers.

i T.H.T
J.B. Hegan . H. Tracey.

JAMES WHITE
Chairman
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REPORT ON THE VISIT OF MEMBERS
OF THE INTERNATIONAL CONGRESS
OF NAVIGATION TO CANADA
IN JUNE, 1912.

On March 6th, 1912, Col. W. P. Anderson, Chief Engineer of the De-
partment of Narine and Fisheries, acting for the Department, addressed
the Council of the Society to the effect that the members of the Inter-
national Congress of Navigation had been invited by the Canadian Govern-
ment to visit Canada on the conclusion of the sessions of the Congress
to be held in Philadelphia in May, 1912. Col. Anderson intimated that
the Dominion Government had voted $20,000 to provide for the expenses
of the delegates and that of this sum $5,000 would be required for the
necessary official publications, the remaining $15,000 being available [ r
transportation and incidental charges. He also stated that Major G.
W. Stephens, Chairman of the Montreal Harbour Commission, who had
been officially nominated by the Government to represent Canada at
the Congress, had recommended that the Canadian Society of Civil
Engineers should be invited to organize the proposed visit to Canada,
and asked if the Council would be willing to undertake the work of
outlining a programme and make the necessary arrangements lor
carrying out the excursion.

At a meeting held on March 9th the Council acquiesced in the proposal
and appointed a Committee consisting of Messrs. H. Holgate and H.
H. Vaughan, Vice-Presidents of the Society; Mr. Ernest Marceau, Past
President; Messrs. C. N. Monsarrat, J. N. Shanly, W. J. Stewart and
P. E. Parent, Members of Council; Mr. A. St. Laurent, Department of
Public Works, Ottawa; and Professor C. H. McLeod, Secretary of ine
Society, to confer with Major Stephens and report. This Committee met
Major Stephens, and as a result of various conferences with him and with
the Department of Marine and Fisheries through Col. Anderson, the
following programme was outlined and received the approval of the Council
of the Society and of the Department of Marine and Fisheries on behalf
of the Government of Canada. It was understood that the Society,
represented by its Council and special Committee, would act for the
Government in receiving the foreign guests and conducting them to the
various places named and works of engineering and commercial interest
of the Dominion. It was further arranged that in addition to the central
Committee of the Council above mentioned, the Society’s Branches at
Toronto and Ottawa should be asked to formulate the programmes in
these cities and be responsible for the completion of the same. In Ottawa
the departmental officials were to take in hand, especially, the-organizatior.
of the banquet to be tendered to the delegates by the Dominion Cabinet.

CANADIAN EXCURSION

June 12th P.M.—Leave Sault Ste. Marie.,

June 13th A.M.—Arrive Port McNicoll.
The terminal facilities of this Port will be inspected
and a special train will convey the party to Toronto.
P.M.—Arrive Toronto.
The afternoon will be spent in sight-seeing.

June 14th A.M.—A short excursion on the Lake and Harbour.
The Toronto programme will be in charge of a local
Committee of the Toronto Branch of the Canadian
Society of Civil Engineers.
P.M.—Leave Toronto (by steamer).

June 15th A.M.——Arrive Prescott.
Before reaching Prescott (about 10 A.M.) the
Thousand Iclands of the St. Lawrence River will have
been passed through.
A.M.—Leave Prescott.

P.M.—Arrive Ottawa.

The arrangements at Ottawa will be in charge of a
Committee of the Ottawa Branch of the Canadian
Society of Civil Engineers. A very interesting pro-
gramme has been prepared, including a banquet ro the.
gentlemen of the party by the Dominion Cabinet,
ard some special entertainment for the ladies.
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June 16th A.M.—Leave Ottawa (by train).

A.M.—Leave Coteau Landing (by boat).

P.M.—Arrive Montreal. .

. On this trip the lower lock of the Soulanges Canal
will be inspected.

June 17th —At Montreal-—Inspection of Harbour and tour of City.
June 18th A.M.—Leave Montreal by Government Steamer.

P.M.—Arrive Quebec.

The Council at a subsequent meeting appointed Professor McLeod as
the representative of the Society to the Congress in Philadelphia, in order
chiefly ithat he might have an opportunity of ascertaining the names and
becoming acquainted with those members who desired to visit Canada
and of organising the various features of the excursion in Canada.

Immediately on the adoption of the programme, transportation arrange-
ments were made with the C. P. Ry. Co., the R. & O. Navigation Company
and the G. T. Ry. and with the Department of Marine and Fisheries for
the use of a special steamer from Montreal to Quebec, and the necessary
hotel accommodation was reserved at Toronto, Ottawa, Montreal and
Quebec. The following is the list of those who registered at Philadelphia
for the Canadian Excursion.

REPRESENTING THE ARGENTINE REPUBLIC
. Figueroa, O., Civil Engineer, London, Government Delegate.
REPRESENTING BELGIUM

Mr. Vander Vin, H., Chief Engineer of Bridges and Roads, Antwerp,
Government Delegate.

Mr. Bogaert, M., Engineer, Brussels.

Mr. Bonnel, J., Builder, Brussels.

Mr. Bosquet, Albert, Brussels.

Mr. Bosquet, J., Brussels.

Mr. Cleuren, G., Brussels.

Mr. Colin, E., Brussels.

Mr. Colin, E., Jr., Brussels.

Mr. de Beukelaer, F., Merchant, Brussels.

MTr. de Koninck, L., Brussels.

Mr. Delbove, L., Brussels.

Mr. de Meulenaere, O., Brussels.

Mr. Dillies, C., Manufacturer, Brussels.

Mr. Fichelin, G., Brussels.

Mr. Medaets, A., Contractor of Public Works, Brussels.

Mr. Mertens, Chas., Clerk of Bridges, etc., Brussels.

Mr. Piron, Expert, Brussels.

Mr. Van der Houte, J. F., Contractor.

Mr. Vandeuren, J., Contractor, Brussels.

Mr. Verganwen, Brussels.

REPRESENTING BRAZIL

Dr. M. E. de Souza Bandeira, Government Delegate.
Miss Marie de Souza Bandeira.

REPRESENTING CANADA

Lt.-Col. Anderson, W. P., Chief Engineer, Dept. of Marine, Ottawa,
Government Delegate.

Mr. Lamb, H. J., Engineer of Public Works, Windsor, Government

Delegate.
Mr. McLeod, C. H., Professor, Montreal, Corporation Delegate.
Mr. de Bray, Dr. of Science, Montreal.
Mrs. Anderson, Ottawa.
Mrs. de Bray, Montreal.

REPRESENTING CUBA

Mr. Guastella, S.. Chief Engineer. Havana, Corporation Delegate,
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. de Joly, G., Chief Engineer of Bridges and Roads, Paris, Governi
. Barrillon, P., Engineer of Bridges and Roads, Bordeaux, Govern

. Bouvaist, General Inspector of Bridges and Roads,

. Le Trocquer, Engineer of Bridges and Roads,
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REPRESENTING DENMARK

Hummel, C. M., Chief Marine Engineer, Copenhagen, Govemmen'
Delegate.

. Schonweller, G., Prof. i. Wasserbau, Copenhagen.

REPRESENTING EGYPT
d’Epantchine, N., Engineer, Cairc.
REPRESENTING FRANCE,

Chargueraud, State Councillor, General Inspector of Bridges and
Roads, Paris, Government Delegate. il

Delegate.
£ » a

Delegate. t
Governmeé?

Delegate.

. de Pulligny, Chief Engineer of Bridges and Roads, New York, US:

Government Delegate.

. Voisin, J., Chief Engineer of Bridges and Roads, Boulogne sur Mef

Government Delegate.

. Batard-Razeliere, A., Chief Engineer of Bridges and Roads, Marseﬂm'

Government Delegate.

. Ducrocq, Chief Engineer of Bridges and Roads, Le Havre, Gove™

ment Delegate.

t
. Dreyfus, S., Chief Engineer of Bridges and Roads, Paris, Govemmeﬂ

Delegate. ot

Paris, Govern/®
Delegate. r

Perrier, L. C., Chief Engineer of Bridges and Roads, Ismailia, E8Y?"
Government Delegate.

Farjon. F., President, Chamber of Commerce,
Government Delegate.

Brancher, A., Engineer, Paris.

Narcy, P. J., Notary, Le Havre.

Boulogne sur Mer

Mrs. Voisin, Boulogne sur Mer.

Mr.
Mr.

Mr.
Mr.
Mr.
Mr.

Mr.
Mr.

Mr

Mr.

. de Thierry, G., “Geheimer Baurat” and Professor, Berlin,

REPRESENTING GERMANY

e
. Freiherr von Coels von der Brugghen, Under Secretary of stat

Public Works Dept., Berlin, Government Delegate.

. Lusensky, F., Ministerial Director for Trade and Commerce, Berli"'

Government Delegate.

. Tincauzer, E., “Geheimer Oberbaurat,” Public Works Dept., et

Government Delegate.

. Thoholte, R., “Geheimer Baurat,” Dept. of Lands and FOf”ts'

Berlin, Government Delegate. y
Gover
ment Delegate. e
Hedde, P., Kais. Marine Architect, Berlin, Government Deleg?
von Haag, Ph., Ministerial Director, Dept. of the Interior, Stu“ga!t'
Government Delegate. iy
Ehlers, P., Member of Board of Works and Professor, Danzig, G9
ment Delegate.
Schulze, F. W. O., Professor, Danzig, Government Delegate. e
Waulle, K., Governmeat Architect, Dirschau, Government De]eg"n(
Frentzen, K., Government Architect, Dorsten (Lippe), Govern®
Delegate. o)
Gugenham, M., ‘‘Oberbaurat,” Stuttgart, Government I)t”e‘ilm
Mayburg, Government Architect, Dusseldor{, Government Dr‘ﬂ"""_‘,
Apelt, President, Chamber of Commerce. Ererien, Co:prf@
Delegate.
Hoffmann, A., Editor, Leipzig, Corporation Celesate.

vert”
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xrr Sd‘lmidt, G. H., Harbour Director, Dortmund, Corporation Delegate.

Mr Bl'{nzinger, A., Architect, Esslingen.
Mr. EUEren, H., Merchant, Munster.
Mr. Hb?lt, 0., Government Architect, Essen-Ruhr.
r. eiser, B., Government Architect, Pillau-Konigsberg.
- Jungel, J ., Government Assessor, Stuttgart.
Mr. I-andsberg, G., Government Architect, Berlin
e Lehmann, F., Member Municipal Board of Works, Osnabruck.
Sse, L., “K. Bergassessor,” Charlottenburg.
i Lobbecke, E., Doctor of Law, Hildesheim.
" eck, B., Manufacturer, Nurnberg.
W Schinkel, M., Government Architect, Kiel.
*Sbeer, T., Assessor, Heilbronn.
M;&Zlglmennan, E. W., New York.
Mrs Ise I.-andsberg, Berlin.
Mrs: schmldt, G., Dortmund.
ThOholte, Berlin-Steglitz.

Mr. 14

: " REPRESENTING GREAT BRITAIN
&
M';;cd- Yorke, H. A., R.E., C.B., London.
* . A. Yorke, London.

REPRESENTING HUNGARY

M ge Kohanyi, Z., Chief Marine Inspector, Budapest, Government

My, poclegate.
M: d0&, Chas., Technical Adviser, Budapest, Government Delegate.
" ¢ Szaho, N., Chief Engineer, Budapest, Government Delegate.

REPRESENTING ITALY

; Saxld.iuaat di Teulada, E., Chief Civil Eng. lnspector, Rome, Govern-
M, L 'Pef}t Delegate. :
M, vlu » L., Chief Civil Eng. Inspector, Rome, Government Delegate.
M. alentini, C., Chief Civil Engineer, Bologna, Government Delegate.

ndonna, Ph. Naval Captain, Pittsburgh, U.S., Government

2 egate.

M. C::Zatl' P., Engineer, Milan.
Mr, de Cghoni, C., Engineer, Milan.
M g tal, E., Engineer, Venice.
Mr, Gont_a’}a» P., Engineer, Milan.
M, P:ilnhm' A., Engineer, Rome.
M, B’ A., Engineer, Venice.
M, An:a’- -, Engineer, Venice.
3 Via_ngn' M., Army Doctor, Venice, Corporation Delegate.
My, ello, F., Naval Captain, Venice.

T Allegr, Venice.

REPRESENTING MEXICO

; MateOS, J., Mexican Consul, Port Arthur, Texas, Government

Cgate.
" . REPRESENTING NORWAY"
1
Kmtensen- 1., Director of Maritime Works, Kristiania, Government
M, ; Delegate,

o]
finsen, J. P., Kristiania.
Y REPRESENTING ROUMANIA
- Bo
ez, E., Naval Captain, Soulina.

REPRESENTING RUSSIA

Mr,

de Ty
me onoff, V. E., Engr., State Councillor, St. Petersburg, Govern=
0t Delegate,
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Mr. de Hoerschelmann, E. F., Engr., State Councillor, Tsarskoie Selo,
Government Delegate.

Mr. Merczyng, C. K., Engr., State Councillor, St. Petersburg, Government
Delegate.

Mr. Tsionglinsky, M. F., Engr., State Councillor, St. Petersburg, Govern-
ment Delegate.

Mr. de Rummel, L., State Councillor, Reval, Government Delegate.

Mr. Olkhine, A. S., State Councillor, Director of Commerce, Governinent
Delegate.

Mr. Ivanovsky, A. V., Engineer, Government Delegate.

Mr. Bakhmetief, J. A., State Councillor, Government Delegate.

Mr. Rojdestvensky, A. K., Engineer, Government Delegate.

Mr. Chovgenoff, Court Councillor, Government Delegate.

Mr. Kortschynsky, Engineer, Moscow.

Mr. Laknisky, V. E., Engineer, St. Petersburg.

Mr. Martinowsky, M., Engineer, Cherson.

Mr. Schmakoff, W., Moscow:

Mr. Zwetaieff, Moscow.

Miss Kortschynsky, Moscow.

REPRESENTING SWITZERLAND

Mr. Hilgard, K. S., Prof. Consulting Engineer, Zurich, Corporation
Delegate.
REPRESENTING THE UNITED STATES

Lt.-Col. Sanford, J. C., Corps of Engineers, Philadelphia, Government
Delegate.

Col. White, H. K., U.S. Marine Corps, Southport.

Mrs. J. C. Sanford, Philadelphia.

Mrs. H. K. White, Southport.

The meetings of Congress were concluded on May 28th, and a large
number of the delegates made a trip to Washington, Pittsburg and other
Southern points and returning, one party by way of Hudson River, the
other through Cape Cod and Boston, united at Albany whence an ex-
cursion was made along the line of the New York State barge canal with
stops at Syracuse and Buffalo. At Buffalo, the party, numbering about
three hundred, embarked on the steamer “ Northland”’ and visited Cieve-
land, Detroit and Sault Ste. Marie. At Sault Ste. Marie the Canadian
party separated from the other excursionists and began the trip in ac-
cordance with the above programme.

The following members of the Canadian Society of Civil Engineers
welcomed and took charge of the foreign visitors:—Col. Anderson, Past
President of the Society; Dr. J. Galbraith, Past President of the Society;
Mr. J. Morkill, Member of Council; Mr. H. J. Lamb, Member; and Mr.
C. H. McLeod, Secretary. On account of various unforeseen causes
several of the gentlemen, who had booked passage at Philadelphia, were
undble to make the Canadian excursion, and it was especially regretted
that amongst these was Professor de Timonoff, the President of the

 Congress. Some time was spent at Sault Ste. Marie examining the locks

and shipping facilities on the American and Canadian sides, and the
voyage down the Lake and Georgian Bay commenced at 3 P.M.,
Wednesday, June 12th.

Messrs. J. G. Sing and T. R. Loudon, representing the Toronto Branch
of the Canadian Society of Civil Engineers, came to Port McNicol for the
purpose of distributing hotel assignments and making other arrangements
with the managers of the Excursion. At Toronto the party was welcomed
by the Committee of the Toronto Branch of the Society named below,
and under their direction the following local programme was carried out
in a most succes:ful manner.

TORONTO COMMITTEE

Chairman—T. C. Irving, Jr.
Secretary—T. R. Loudon

G. G. Powell

H. E. T. Haultain

\
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J. Galbraith
. T. J. Brandon
Parker Kemble
F. F. Longley
Allan Garrow
E. L. Cousins
J. G. Sing
The special thanks of the Society are also due to the Mayor of Toron'n
Mr. Reginald Geary, to Commodore Aemilius Jarvis of the R.C.Y. Club,
and to Mr. L. H. Clarke, Chairman of the Harbour Commissioners.
The following gentlemen also contributed in a wholehearted manner towar
the success of the visit to Toronto:—Messrs. E. L. Cousins, Enginee: of
the Harbour Beard; A. L. Lewis, Secretary of the Harbour Board; J.
C. Eaton, whose magnificent yacht was put at the disposal of the visitors;
Alderman Alf. Maguire, who was associated with the Mayor in representing
the City; Lt.-Col. I. B. Miller, Mr. Carl Allen of the R.C.Y. Club, ar:!
others for many courtesies. The ladies of the party were entertained under
the direction of the following Committee:
Mrs. Galbraith
Mirs. Kemble
Mrs. Sing

Mrs. Cousins
Mrs. Loudon

TORONTO PROGRAMME

“Special train is due to arrive Toronto about 1.15. Party will detrain at
North Parkdale station, and take special street cars waiting on Dulfferin
Street which will run direct to King Edward Hotel. Headquarters of the
party will be King Edward Hotel.

* Tickets will be found herewith showing room assigned to each member
of the party. Please present these tickets at King Edward Office for keys.

Baggage will continue by train to Union Station and will be conveyed
from there to the hotel. Each piece of baggage should have a tag attached
shcwing room number of owner at King Edward Hotel.

Luncheon will be served at King Edward Hotel at 1.30 and ticket for
same will be found herewith.

Through the courtesy of the Toronto Board of Harbour Com*‘mssmnﬂrs,
and the Commodore and Members of the Royal Canadian Yacht Club,
the party will be tendered a trip around Toronto Island. The Royal
Canadian Yacht Club’s launch leaves the R.C.Y.C’s. city station at the
extreme end of the East side of Yonge Street dock at 2.45, 3.15 and 3.45,
for the R.C.Y.C. Club House, Toronto Island, where the yachts will. be
boarded.

At 7 o'clock a Dinner will be tendered by the Harbour Commxssmnera
and the Royal Canadian Yacht Club in the Club House, Toronto Island.
Dress will be informal.

Friday, June 14th.. A breakfast ticket will be found herewith.

At a quarter to ten, through the courtesy of the City Council and
a number of Citizens of Toronto, automobiles will be placed at the disposal
of the visitors fox} a ride around the city. The party will leave the King
Edward Hotel sharp at 10 o’clock and.will proceed to the City Hall,
where His Worship, the Mayor,, will receive the party in the Council
Chamber, after which automobiles will be taken for a drive, visiting points
of interest, including the Provincial Parliament Buildings and the Univer-
sity of Toronto. The drive will terminate at McConkey’s where a luncheon
will be tendered by the City Council.

Richelieu and Ontario Navigation Co’s. boat leaves the East side of
the foot of Yonge Street sharp at 2. 30, and the members of the party should
be on board not later than 2.15. All baggage should be ready not later
than 12 o'clock noon and each piece should have a ticket showing the
number of the owner’s stateroom on the R. & O. boat.”

Pz;.ssage was taken from Toronto at 2.30 p.m., on Friday, June 14th,
on the S.S. Kingston. It was, unfortunately, necessary for several of the
members, on account of their business arrangements and dates of sailing
from New York to leave the party at Toronto. Those on board the steamer
numbered in all 131. The party landed at Prescott early on Saturday
morning, where they were met by Mr. D. MacPherson, Member of Council,
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representing the Ottawa Branch of the Society. At Ottawa the delegates
were received by the following Committee, under whose dlrectxon thel
programme outlined below was observed.

OTTAWA COMMITTEE

Chairman—S. J. Chapleau
Hon. Secy.-Treas.—H. V. Brayley,
Noulan Cauchon
R. de B. Corriveaua
F. J. Delaute
John Murphy
R. F. Uniacke
The Ottawa banquet was given in the new and magnificent Chawau
Laurier Hotel and was presided over by Mr. Hazen, Minister of Mar}ne
and Fisheries. The following Cabinet Ministers were also present, ad
thereby eclat to the occasion.

Col. Hon. Sam Hughes, Minister of Militia and Defence.
Hon. C. J. Doherty, Minister of Justice.

Hon. Martin Burrell, Minister of Agriculture.

Hon. F. D. Monk, Minister of Public Works.

Hon. T. W. Crothers, Minister of Labour.

Hon. G. H. Perley, Minister without portfolio.

Hon. J. A. Lougheed, Minister without portfolio.

OTTAWA PROGRAMME

““The visiting members will arrive at the Central Station at noon. They
will be met by representatives of the Ottawa Branch, Canadian Society
of Civil Engineers.

Informal Lunch will Be served at the Chateau Laurier. ol

During the afternoon, automobiles will convey the party, accompan®
by members and ladies of the Ottawa Branch, through picturesque Otta
and the following itinerary, so far as possible, will be followed:— *

2.15 P.M.—Leave Chateau Laurier for Parliament Hill. Atteﬂuon
is directed to: (1) The Locks of the Rideau @
built in the year 1832, overcoming the 80 fect differ e o
in levels between the Ottawa River and the Rid®®
Canal, (2) the Limestone face of Major Hill par® ¥
along which the C.P.R. line approaches, (3) &
Interprovincial Bridge crossing the Ottawa River
connecting the Provinces of Ontario and QUE”%
(4) the City of Hull with (5) the Laurentian Hills %
the background, (6) the Chaudlere Falls and (7)
Timber Slides.

2.30—3.00 P.M.—Thirty minutes will be devoted to an mspectlow:;
the Parliament Buildings, including the Parliamen
Library, the Senate Chamber and the House of
mons. The Corner Stone of these buildings was
in 1860, by the Prince of Wales, who afterwa'-l'dS
came King Edward VII., and the buildings W
completed about 1866. ocl“
3.00—3.30 P.M.—From Parliament Hill a visit will be made to R
cliffe Park, passing through Rideau Hall grounds' of
official residence of His Royal Highness the Duké
Connaught, Governor-General of Canada. ot
3.30—4.10 P.M.—From Rockcliffe Park to the Dominion Govern®=™
Experimental Farm via the Driveway. a
4.10—4.40 P.M.—Inspection of the Dominion Government Experimen
Farm and the Astronomical Observatory. o

5.00—5.40 P.M.—From the Experimental Farm the drive will be e
tinued to the Chaudiere Falls on the Ottawa Ri
Inspection of the Water Power Dam controllmg 50’
horse-power will be made, also the Hydraullc aP‘
Plants, Electric Stations, Saw Mills, Pulp and d P
Mills.
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6.00 P.M.—The return trip will be through the City of Hull in the
Province of Quebec, and over the Interprovincial
Bridge. Attention is again directed to the view from
the bridge of the Parliament Buildings, Chaudiere
Falfs and the lower Ottawa River. y

In the evening at eight o’clock, the members of the
International Congress of Navigation will be tendered
a dinner at the Chateau Laurier by the Government
of Canada. At the same hour the ladies, accompanying
the members of the International Congress of Navi-
gation, will be tendered a dinner at the Chateau
Laurier by Mrs. R. L. Borden, and the wives of the
Members of the Government of Canada.”’

taixre‘ns- L. Borc'len very kindly received and presided over the enter-
g ©f the ladies of the party in Ottawa. »
Pecial steamer through the Coteau and Cedar rapids afforded op-
mablemtes _for seeing the navigation of the rapids, and the party was
0 Inspect the lower portions of the Soulanges Canal.
si0°_ntrEal, which was reached on Sunday evening June 16th, the
con, duct:éSts were met by a Committee of the Council of the Society and
» to _the Place Viger Hotel. The following local programme
Served in Montreal, and opportunities given for inspection of the
€Specially of the shipping facilities of the harbour of Montreal
€atly appreciated by the visitors.

9

MONTREAL PROGRAMME
FOR MEN

9'00\10-30 A.M.—Drive on Mount Royal, to terminate at Wharf
10.30 A for Harbour Commissioners’ excursion.
M1 .00 P.M.—Excursion on Harbour. Landing to be made at
Wharf adjacent to Place Viger Hotel. Lunch at
3.00PM Hotel privately.
“%4=6.00 P.M.—(a) Visit to Angus Shops by street cars, or
(b) Automobile drives to various points,
Provision will be made for persons who desire
to visit the Universities or other. places in which
they are specially interested.
8.00 P.M.—Complimentary dinner by the Harbour Commis-
sioners at Montreal Club, Dominion Express
Building, St. James Street.

FOR LADIES

10.00 A.M.—Drive on Mountain.

.- Hotel. : Vi
] ~6.00 P.M.—Automobile drive. Dinner at Forest and Stream

.00 P

Sir Hugh Allan for Quebec.”

~he
metlsuet by the Chairman and his associates of the Harbour Com-
t, est COS an lmgortant occasion and these gentlemen deserve the
€ o & N8ratulations and thanks for their assistance in entertaining
s :
8 n“nlbl:::sg?y morning, the greater portion of the party, accompanied by
:}ent Steane 1Y‘Iontreal gentlemen and ladies, embarked on the Govern-
the Dartyrt Lady Grey " for the trip down the river. The remainder
ty ‘sSi(mel_:Ok Passage as the special guests of the Montreal Harbour
atel‘ A on the steamer “Sir Hugh Allan.” The trip down the
HoQuebec in tvhery way a su.ccessful one and the party was safely landed
“'it;el' ; carly evening and conducted to the Chateau Frontenac
the ot €dnesday an unofficial programme was observed in Quebce
Sistance of members of the Society resident there,

1.00 P.M.—Luncheon' by 'Ladies' Committee at Windsor

A.M.—Board Government steamers Lady Grey: and -
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!t was in a large measure owing (o the verv courteous and substantial
assistance given by the Corporations and Associations named in the fore-
going and to the efficient ¢n-operation of the officers an members of this
Society that the visit of this impo-tant body of gentlemen and ladies to
Canada was so successfully carried out. The very liberal coniributions
made to the entertainment of our guests materiallv reduced the necessary
expenditure on Government account and made it possible to carry out the
enterprise within the amount of the grant.

OUn behalt of the Society,

& H. McEEOD
Mecntreal August Ist, 1912

The fore~oing Report was transmitted to the Honourable Minister of
Marine and Fisheries on November Ist last in accordance with instruc-
tions of the Council and was acknowledged as follows:—

Ottawa, November 5th, 1912

Sir,—

I hae to acknowledge the receipt of your letter of the lst instant, cover-
Ing your very interesting report on the excursion of members of the twelfth:
International Congress of Navigation through Canada i June last.

From it. as well as from reports received from Col. Anderson, Govern-
ment Delegate from the Department, | learn of the great assistance
rendered to the Government by the Canadian Society of Civil Engineers,
and 1 would now ask -you to convey to the Council of the Society my
sincere acknowledgment of and the thanks of the Government of Canada
for the valuable services rendered gratuitously by your Society. by the
several local branches, and by yourself as Secretary, and which contributed:

/inso great a degree in making the Canadian excursion a very signal suc-
cess.
R AT “Yours smcerely.
Prof. C. H. McLeod, " (Signed) J. D. Hazen.
Sec. Can. Soc. Civil Engineers, !
Montreal, P.Q.

——— e

'SUBWAY AND BRIDGE COSTS.

Al reiqfo;'Ced concrete highway bridge spanning two railwav
tracks, watérf)roofcd, paved with vitrified brick 'and. designed *
for a moving ‘weight of 100 lbs. per square ft. of floor area, or a.
10-ton road roller, can be built for $1.65 per sq. ft. of floor, in-
cluding the spans; supports and ordinary foundations, according’;
"to a statement made by H. N. Rodenbaugh, assistant engineer,
Southern Railway, Atlanta, Ga., in a paper read before the En-
gineering Association of the South. . Such a structure is only
slightly higher in first cost than the typical steel girder bridge
of similar capacity. with a wooden floor, which costs about $1.50-
per sq. ft. of floor area complete. = A very éatisfactory wooden
Howe truss bridge of modern design has been built by one rail-
way at a total ‘cost of $45 per sq. ft. of floor area, and as be-
tween the latter two structures, Mr. Rodenbaugh very much
favors the wooden bridge. Commenting on shallow floors,
which are very common in subway design, he states that a typical
open floor—that is, one having ties resting on steel stringers
without ballast—will have a depth from base of rail to under:
clearance of about 3 ft. 4 in., and will cost about $1.20 per sq.
ft. of floor area. A transverse steel I-beam construction with
ballasted deck on flat plates will have for the same span a depth.
of 3 ft. 1 in., and will cost about $1.90 per sq. ft. of floor area.

Report of the Annual Meeting of the Canadian Society of Civil
' Engineers, held in Montreal,#Jan. 28, 29, 30, 1913
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NEW INTAKE PIPE, OTTAWA, ONT.

By L. McLaren Hunter.*

A new intake pipe was necessary to supply water to
Ottawa, owing to the condition of the old pipe which, after
the last typhoid epidemic, was investigated, thoroughly ex-
amined, and proved to be in a very leaky condition.

Tenders were called and the contract was awarded to
Messrs. Laurin and Leitch, of Montreal, who contracted to
finish the aqueduct section of the intake by December 1st,
1912. The council offered a bonus of $200 for every day that

the pipe was completed before the specified day for comple--

tion, and a fine of $200 for every day over the specified date.

The new intake is a forty-two-inch lock-bar steel pipe,
one-quarter inch thick, made by the East Jersey Pipe Com-
pany, of Paterson, New Jersey. The length of the intake is
twenty-four hundred feet.

In connection with the pipe, three twelve-million Im-
perial gallons per day, electrically driven pumps of the Rees
Roturbo type, and run by Canadian General Electric motors,
were placed at Lemieux Island—the mouth of the intake.
These pumps have a lift of twelve feet, thus throwing the
whole line of the 42-inch steel pipe, supplying the city, under
a head of water sufficient to insure the pressure being out-
wards all along the pipe line.

The pipe thus far has proved very satisfactory, and dur-
ing the hydraulic test withstood the guaranteed pressure
without a leak being noticed. '

Detail Photograph of Joint
Between Old and New
Intake.

* Pipe Entering Tunnel of
Aqueduct.

The construction of the pipe was in the charge of Mr.
‘William Storrie, A.M.Inst.C.E., and was carried out in a very
expeditious manner, the contract being let on October 2nd,
1912, and completed by November 21st. The city was being
supplied with water through it on the 27th of the same month.

* Of the City Engineer’s Department, Ottawa.
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TIN PLATE PRODUCTION AND CANADA.

During 1912 the United States have largely extended their
exports, and Britain has been meeting their serious competi-
tion in neutral markets, such as Canada and Japan, state
Messrs. Sims and Coventry, in their report on the tinplate
market during 1912. British exports to the former country are
considerably smaller than thev were some years ago and SO
long as the American makers choose to supply the Canadians
with tinplates regardless of whether it pays them or not they
will no doubt secure the business. The Canadians are getting
the benefit and the Americans seem satisfied with the ‘‘honor

‘New 42-inch Steel Pipe In
Aqueduct.

Joining of the Old Intake
and the New One.

and glory.”” At the time of writing there are no exact figures
available as to the American output for the year, but as tb”
American mills have been running much more fully during the
vear there is sure to be a considerable increase over 1911 an
there is little doubt that their make will have exceeded that of
Britain. In the last report a doubt was suggested as to the
American foreign trade being on an economically sound
basis.

Germany lays claim to having been the original home
of the tinplate industry, having, so it is said, begun the manu-
facture in the fourteenth century. They are now turning out
some 50/60,000 tons a year, the figures for three years at
intervals of ten being :—

Tons. Tons. Tons.
1890. 1900. 1910.
German manufacture ...... 21,300 30,705 57,130
Imports into Germany ..... 4,206 18,158 46,073

It will be noticed that the imports are increasing moré
quickly than the home production and a proposal for a cop”
siderable extension of the German manufacture has receiv
powerful advocacy. At one time (in the nineties) the German
makers supplied 96 per cent. of their home consumptio®?,
whereas in 1910 it was only 55 per cent. In 1907 it fell as loW
as 51 per cent. Now, the advocates of German extension look
forward to making a bid for the export trade, and a number
of new mills are already at work in Westphalia. The America®
manufacture has increased by rapid steps. In 1910 their out”
put was 722,770 tons. British exports in that year of tinplateSs
tenneplate and blackplate for tinning were 538,870 tons, and if
Britains export trade takes about two-thirds of British makeé
this would give 808,305 tons as Britains total ouptut for 1910
In 1911, the American make was 783,360 tons and on the samé
method of computation Britains was 816,630.
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A NATIONAL ENGINEERING SERVICE.

In these columns, in the issue of January 23rd, we
published an editorial on ‘‘A National Engineering Ser-
vice.”” In another part of the same issue were pub-
lished two articles which had secured the prizes offered
in the competition held under the auspices of the Royal
Military College Club and the Canadian Society of Civil -
Engineers.

We inadvertently stated in that editorial that Mr.
T. Chase Casgrain, chairman of the International Joint
Commission, had offered the prizes for these essays on
the formation of a National Engineering Service. Our
attention has been drawn to the error by Mr. Casgrain.

Mr. Charles A. Magrath, and not Mr. Casgrain,
was responsible for the offering of the prizes in this
competition, and we are extremely sorry that the error
should have occurred in our previous editorial. The fact
that they are both members of the International Joint
Commission was the reason for the mistake. The fact
that Mr. Magrath has interested himself in the discus-
sion of the formation of a National Engineering Service
is sufficient to convince those who know him that some
result will be achieved. As a member of the engineering
profession in the past, his work has always been marked
by accuracy and efficiency, and it is, no doubt, due to
his intimate knowledge of the profession that he has
appreciated more fully the necessity for a change in the
method of administration of engineering service for the
federal government. This move on the part of Mr.
Magrath is but the forerunner of some plan of concen-
tration and co-operation in the government service.

The matter was discussed at the annual meeting of
the Canadian Society of Civil Engineers, held in Mon-
treal last week, and, while no decision was arrived at,
it is plain to see that the feeling of the members is
strongly in favor of some such system as is outlined in
the two essays by Evolu and Observer, printed in the
issue of January 23rd.

We would again express our regret that Mr,
Magrath was not given the credit for initiating this
movement and- that the error of ascribing it to another
man occurred.

R —

LIABILITY OF CANADIAN RAILWAYS

During the year ended June 3oth, 1912, $21,251,664
was added to the stock liability of Canadian railways
and $38,996,661 on account of funded debt, representing
a total addition of $60,248,325. That increase over the
figures of 1911 brought the total capital liability of Cana-
dian railroads up to $1,588,937,526. These figures in
themselves are of interest, but more so because consid-
erable railroad construction has yet to be undertaken in
th: Dominion. The 'railroad stocks last year totalled
$770,459,351 and the funded debt $818,478,175, so that
stocks and bonds are about equally ‘divided. It is inter-
esting also to examine the division of the funded debt.
This is set forth in the excellent volume of railway sta-
tistics compiled by Mr. ]. L. Payne, Comptroller of
Statistics of the Department of Railways and Canals,
at Ottawa. The figures are as follow :—

‘Funded debt. . 'T9r2.
BOHUS (v, 00000 A et il

_"Miscéllaneous obligations’ ....... 12,608,718
In€ome iBoREs ... ... 0. 00 17,119,’366
Equipment trust obligations .... 16,217,883

'$818,478,175



280 THE CANADIAN ENGINEER

The constant call of the Canadian roads for new
equipment is reflected in the equipment trust obligations
for the past few years. The amount for 1910, 1911 and
1912 exceeded $42,000,000. The Grand Trunk Railway
for the first time adopted this form of financing last year.

Mr. Payne calculates the capitalization per mile of
our railways. If the total capital liability of $1,588,-
937,526, as given above, be divided, he says, by the
26,727 miles of operating line shown on a preceding
page, the result would be $59,454 per mile of line. It
would be quite misleading, however, to make such a
calculation. Neither the divisor nor the dividend is cor-
rect. The mileage, for example, includes Government
owned and operated lines, to which no capital liability
attaches. On the other hand, the capital figures embrace
the liability of unfinished lines, such as the Grand Trunk
Pacific, which do not appear in the mileage column. The
deductions under this head amount to $134,321,020.
Then there is considerable duplication. It has not been
practicable to ascertain the exact amount thereof, created
chiefly by the issue of stocks and bonds for the purchase
or control of smaller roads by the larger, but it is known
to be not less than $210,000,000. Joining these two
sums, and subtracting the total from the $1,588,937,526
already indicated, the remainder is $1,244,616,506. For
immediate statistical purposes that might be regarded
as the proper capital liability of Canadian railways.

The elimination of Government owned lines, and
such other lines as should not figure in the mileage
column, reduces the total to 24,485. Using these factors,
it will be seen that the capital liability of railways in
Canada amounts to $50,832 per mile. This is a relatively
low figure.

The net capitalization per mile of line in other coun-
tries is as follows :—

Country. Net capital per mile.
 nited s States! o in ot vot s s o e D 50,348
Maited  Kingdom, 5150 450 oxins Waiis & ois = 295,166
B PATICEY o of o FINGENe L S o A AL .+ 94,933
Germany v S e G Tk aes L s ATEE,

The cost per mile of the government owned railways
in Canada has varied considerably. The Intercolonial
with 1,463 miles of line Las a cost per mile of $64,761 ;
the Temiskaming and Northern Ontario Railway, $58,-
495; the Prince Edward Island, $32,296; and the New
Brunswick Coal and Railway, $33,398.

The capital liability of Canadian railways has grown
enormously in the past few decades. In 1876 railway
stocks totalled $181,000,000 and the funded debt $76,-
000,000, an aggregate of $257,000,000. In 1g9oo the
stock indebtedness had expanded to $410,000,000 and
funded debt to $373,000,000, a total of $784,000,000.
In 1908 the funded debt for ‘the first time exceeded the
stocks, the figures being respectively $631,000,000 and
~ $607,000,600, or a total sum of $1,238,000,000. Last

year, as mentioned above, the stocks had reached $77o,-
000,000 and funded debt $818,000,000. The growth in
stocks since 1876 has been $589,000,000, or 325.4 per
cent. ;' in funded debt $742,000,000, or 976.3 per cent.;
in total capital liability $1,331,000,000, or 517.9 per
cent. : feC ARk ‘

~ The relationship of dividends and net earnings to
share capital have shown ‘some interesting fluctuations
during recent years. In 1907, the percentage of divi-
dends paid to share capital was 2.17, and this percentage
changed year by year as follows: 1908, 2.11 per cent.;
1909, 2.97; 1910, 3.16; IQII, 4.08; 1912, 4.04.  The
percentage of net earnings to share capital in . 1907
was 7.30. In 1908 it declined to 6.51, and in the fol-
lowing year to 6.24. In 1910 it increased to 7.78 per
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cent.; next year it declined to 7.70 and last year rose
to 8.91. Of the total dividends paid in 1912 amounting
to $31,164,791; on common stock, $18,487,000 was
paid; and $12,677,791 on preferred stock.

—_—ea-———

b LETTER TO THE EDITOR.

Sir,—We notice on page go1 of your issue for December
19th, 1912, that the Stereophagus Pump and Engineering
Company, Limited, control the Canadian rights of the Hon.
R. C. Parson’s pump. Permit us to point out that this is
liable to give a wrong impression, as we made the earliest
pumps and hold the license for this pump in every part of
the world. We are, therefore, in a position to supply t0
Canada.

Yours faithfully,

THE PULSOMETER ENGINEERING CO., Limited-
Reading, England, January 21st, 1913.

E— e S
MONTREAL’S BOARD OF TRADE

The annual meeting of the Montreal Board of Trade
brought out some remarks by the retiring president,
Mr. Robt. W. Reford, on a point of much economiC
interest and importance. He referred to the. selling
to industries on the other side of the internation-
al boundary line of power generated in Canada. He question-
ed whether it was wise to permit the export of power developed
near Montreal as the growth of the city depended to such an
extent upon cheap power. He also regretted the failure of
the provincial government to appoint a hydro-electric com-
mission for the purpose of fixing electric power rates. He
asked the members of the board to consider whether the
manufacturers were not paying too much for power by gener-
ating it by steam when a great heritage in water power 12y
at the very doors. He said that notwithstanding all the water
power at the doors of the city the companies which had ac-
quired he powers-had been -selling the power out at a price
apparently governed by the cost of power when generated by
coal. !

Mr. Reford also referred to the high cost of living, say-
ing that one of the factors was the permission enjoyed by the
public utility companies to issue as much capital as they saWw
fit or as they had prospective power to pay dividends upon
at the rate of five or six per cent. All this was increasing
the cost of living. Cheap electrical power, cheap transporta-
tion and other public utility services would place the manu-
facturers in a better position to compete and to pay higher
wages. After all the capitalizing and re-capitalizing had taken
place, the stock eventually found its way into the hands ©f
shareholders who would be the sufferers when the power t0
charge high rates was curbed. Meantime, the promoters
were left to enjoy their illegitimate profits without any inter”
ference whatever.

—_———————

The British Columbia Electric Railway Company plans
the construction of additional repair and car-making shop$
in Burnaby municipality, in addition to the shops they already
have at New Westminster. The shops will employ about 50°
men.

The new line to Eburne over Oak Street is now in opera"
tion. This line runs directly south from Broadway to the
Fraser River, Oak Street being five blocks east of Granville:
The ultimate plan is to have a double track down Gr@nviu-’
to Eburne, when a belt line will be run around Oak,\BrOad’
way, Gramville and Eburne,
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THE MOUNT ROYAL TUNNEL OF THE CANA-
DIAN NORTHERN RAILWAY.

Headings aggregating over a mile in length have already
been driven for the Mount Royal Tunnel of the Canadian
Northern Railway. A summary of the general scheme and
the construction methods was given on page 81z of The
Canadian Engineer for January 16, 1913, and the reader is
Tequested to turn to that article, as
the points brought out therein need
Dot be repeated.

i In view of the rapid progress made
sl‘nCe Chief Engineer Brown prepared
IS excellent paper for the Canadian
all'Way Club, some photographs and
additional notes regarding the work
may be of interest,
: Four headings are being driven
sHnultaneously—one eastward from
! ¢ West Portal, one westward from
w: Dorchester shaft, and one each
% Y from the Maplewood shaft. All
ur are bottom centre headings. The
fadings have advanced approximate-
Y tWo thousand feet from the West
Ortal, sixteen hundred feet from the
ea‘ll}'fhester shaft, and a thousand feet
Way from the Maplewood shaft.
temporary heading has also been
nn"en eastward from Dorchester shaft
€arly to Lagauchetiere Street.
he approach to the West Portal is
ugh a cut about a half mile in
€ngth and twenty feet deep at the
P?rtal, This cut is through the Model
ity «'%nd will be bridged at the street
Crossings, Just west of the portal it
Da_Sses under the Canadian Pacific
Allway tracks, Fig. 2, looking west through the site of the
Ode] City, shows the steam shovel making the cut. Fig.
3 shows the West Portal.. The compressor house, repair shop,

e . .
tC., are in the background.

Flg 4 is a photograph taken from a high cliff on the
nt?}ln showing the location of the Maplewood shaft,
Ch is about a mile east of the West Portal and about two

thro

Moy
Whij,

Fig. 2.—steam Shovel Making the Cut at the West Portal

:ﬁ:oztﬁfth miles west of the Dorchester shaft. This shaft is
Woogd eXac.tly at the centre of the photograph. The Maple-

shaft is 250 feet deep, the Dorchester shaft 55 feet deep.
lustration No. 5 was obtained while the Dorchester
Cauge "{as.b-e?ng su‘_‘k' The DOr.cheste}' shaft is so named be-
Mgy g Is immediately alongside of Dorchester Street, al-
of i?lp pos“_e the old headquarters of the Canadian Society
Aven::l Engineers. The Maplewood shaft is near Maplewood
. ue, Outremont,

" headings are g feet high by 12 feet wide at present.

shafy
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The full size section will be zo feet high by 28% feet wide.
The work of enlarging to the full size is just being started.
Average progress from the Dorchester shaft has been 12 feet
a day, although there have been 20-foot days. | No shooting
is allowed between 11 p.m. and 6 a.m. At the west end, where
shooting is allowed at night and stronger blasts possible with-
out public annoyance, the average has been 20 feet per day.

Chief Engineer Brown says that the photograph from

Fig. 1.—Face of Leading, Showing Rock Drills Mounted on Horizontal Bar.

which illustration No. 1 was made is one of the best tunnel
photographs that he has- ever seen. It shows clearly the face
of the heading with the four drills mounted on the horizontal
bar. . Immediately back of the point from which this
photograph was obtained, is a large pile of muck from
which the laborers shovel off slick sheets into low cars.

Illustration No. 6 shows the cap and post system of
timbering which is being used. In his paper before the
Railway Club, Engineer Brown said: ¢The cap and
post system is very similar to the segment system, ex-
cept that the segments are not self-supporting.  This
system is used in very heavy ground and posts and
rakers are used similar to those in the crown bar system,

The crown bar system consists of bars (usually of wood)
set up parallel to the axis of the tunnel and poling boards

driven outside them, almost tangentially to the surface of
the tunnel excavation. The crown bars are supported by
posts and rakers, so arranged as to best suit the nature
of the ground and the methods of excavation and lining.

““The segment timbering system—used in lighter
ground—consists of a series of timbers cut in segments,
approximately to fit the form of the tunnel cross-section,
when set up in a plane vertical to the tunnel axis. The poling
boards are driven outside the segments nearly parallel to the
axis of the tunnel. The segment timbers are ordinarily self-
supporting. This system is often used where only the roof is
soft and the segments can be sprung directly from plates on
the rock walls”’ ’

The Montreal tunnel will not likely require much timber-
ing during construction and as the rock will likely be safe,
much of the tunnel may be left permanently unlined. The
character of the rock is principally limestone and volcanic in-
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trusion. - Up to the present time, the headings have gone
through Essexite, Trenton limestone and dykes of trap rock,
and the engineers expect to strike considerable Nepheline

syenite. The engineers do not expect to find any faults in
the rock. If they do, they will deal with the emergency as
it arises. If they strike water in the headings going up,

they will drain it out; if in the headings going down they
will pump it out, for which purpose several pumps of the
centrifugal type have been provided. They do not expect to
strike much water, however.

I
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All the very latest signaling devices applicable to this
type of tunnel and proven efficient by trial in tunnels in New
York City and elsewhere, will be installed in the Mount Royal
tunnel. The track will be divided into sections or blocks, the
length of which will dépend on the grade, curvature, speed
and weight of trains, etc.

At the end of the block section an insulated joint is in-
serted between the ends of the rails, with this type of signal
installation. A source of electric current is connected at one
end and a track relay at the opposite end, at which end the
signal is also installed. The connections
are so made that the electric current passes

Fig. 3.—Western Approach to the Tunnel.

The tunnel will be lined with concrete. The cement gun
method of depositing concrete through pipes with compressed
air, like grout, is being investigated, and may be used.

The final designs for the tunnel are not yet decided upon,
but it is likely that it will be a twin tube throughout, with a
concrete centre wall to facilitate ventilation. In single tube
tunnels, where the cross-section is small compared with the
bulk of the trains, the piston action of the trains themselves
gives excellent ventilation if the portals or openings are free.

The permanent track in the tunnel will probably be con-
structed on a concrete base, with creosoted wooden blocks
set in the concrete, on which tie plates and screw spikes are
used. With this type of construction, a gutter in the centre
affords splendid drainage, and the grade and alignment are
fixed perfectly. The wooden blocks can be easily removed
and renewed. While the engineers favor this type of con-
struction at present, a track laid in rock ballast is also being
given consideration and may be used for portions of the tun-
nel, if not for all of it.

. .

sHoes ¥

ot o

i _BUNK
‘Caa e ¥o0,, roUSES
‘e

through the rails and relay when there is
no train in the block, the relay holding the
signal at clear position. When a train en-
ters the block the current takes the path of
least resistancé through the wheels and
axles and is thus cut off from the relay
which then allows the signal to fall to
““danger” by gravity. If the electric cur-
rent should fail for any reason, or if the
rail should be broken, the signal would g0
to ‘““danger,” just as though a train were
occupying the block.

When a block signal is set at ‘“‘danger’’
it must be passed, so if only one signal
were placed at each block station it would
be necessary to approach each signal at 2
speed which would permit stopping the train at each signal,
in case it were found at “danger.” To avoid this difficultys
a second signal, called the ¢distant signal,” is installed,
which follows the movements of the other, called the ‘‘home
signal.” The distant signal is located so that the train can
be easily stopped at the home signal, in case it is in the
danger position, as indicated by the distant signal.  This
signal is usually placed on the same mast with the home
signal of the next block, and immediately below it. Within
the tunnel lights are substituted for the semaphore arms, the
red light being ‘““‘danger,” the yellow for stop position of the
distant signal or “caution,” and green for the clear, of ‘‘pro-
ceed” position of both home and distant signals. A safety
latch is so placed that if the  train runs by a signal set at
“danger,” the brakes are automatically set and the train
stopped.

Engineer Brown is a firm believer in buying good quality
of machinery for his plant, as he says it is usually the best
investment, even at a material increase in cost, since its sale-
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able valte at the end of the job will be 'so much greater. Also
Standard, advertised machinery is easier to dispose of than
Sbecial equipment. As the plant is only temporary, however,
€Xpensive fuel and labor-saving devices cannot usually be
hstalled, as they would pot have time to pay for themselves,
unless the saving is very large. Duplicate machinery is in-
Stalled in critical places, so that if a unit gets out of order,
the job will nnt be shut down.

Hlustration No. 7 shows the compressor house at the

Fig. 4.—Showing Location of the Maplewood Shaft. The
Shaft is Almost Exactly at the Centre of the Photograph.

DOTChester shaft. It is duplicated exactly at the West Portal.
”ere are: three belt-driven, cross compound c9mpressors,
2’250(}11 cubic-feet per-minute capacity, wi.th induction motors,
the il.lp., 179 r.p.m.' T-hese can be seen in the background of
T ustration, while in the foregroun'd can be seen parts of
el_ectegt-conm'zcted, Cross csjmpound unit w%nch has smca' been
Oome , .havmg a capacity of '2,160 cubic fee.t per minute,
sYnclixreSSIHg to 100 pounds. This compressor is drlv.en by a
phasemGDOUS motor, 400 h.p., 170 r.p.m. The power is three-
» 0232 cycles at 2,200 volts.
it :l‘ll“mch gauge, V-shal?‘ed muck trucks were used at first,
€ muck cars now being used are 3-foot gauge, very low
umnal'm\jv, so that a mucker can.shovel into them a}t maxi-
e tzﬁiclency. The whe'el base is sho.rt. Axle springs re-
s € number of derailments resulting from poor track.
Be locomotives are used at the West Portal, horses at

the i 3
i thMaDleWood shaft, and storage battery electric locomotives
€ Dorchester shaft. Facilities for recharging the batteries
o
i r'. \?'\\
\\ 5 \/
1< (i
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have been provided -at the shaft. It is said to be the intention
to use storage battery locomotives in the near future at the
West Portal and the Maplewood shaft also.

The tunnel is ventilated by forcing fresh air
through pipes into ‘the working areas under pressure
from blowers driven by motors near the portalst The
exhaust from the drills also aids ventilation materially.

—

AT a0Go, N2 145

Fig. 5.—The Dorchester Shaft.

There is a hospital plant at the West Portal, though its
services have been needed but little as yet. Up to the present
time the city hospitals have been relied upon in connection
with the Dorchester and Maplewood shafts. A well-equipped
repair plant has been erected, as even in the city of Montreal,
where shops are readily accessible, it was deemed wise to
have a complete repair shop on the job, as delays were apt
to occur in outside shops over which the tunnel engineers
would have no control. As all money spent in tunneling is
dead capital until the tunnel is completed, every moment
counts, and it was estimated that a few days’ delay would
cost more than the shop.

Illustration No. 8 shows the engineering corps making
precise measurements. . Tunnel Engineer Fisher succeeded
in throwing a base line directly over the obstacles under
which the tunnel passes and in the vertical plane of the tun-
nel tangent axis. The tapes were calibrated to a standard
measure and temperature at a given tension. Readings and

measurements were taken independently by each instrument
i
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Wi TS Y CANADIAN NORTHERN TUNNEL e

Y RN 7 0,
N A o/

.| DORCHESTER
SHAFT

R

A T
‘lﬂne! of the Canadian Northern Railway.




284 THE CANADIAN ENGINEER

man and rod man of the baseline party, and the result sum-
marized by the chief of party to eliminate the personal
element.

In this work the tape was anchored at one end to a heavy

weight, so that when stretched ahead it passed over a spider
with a brass cross hair plate on it. This spider marked the

Fig. 6

last station measured to. The other end of the tape was
attached to a standard weight by a chord passing over a ver-
tical bicycle wheel, thus keeping the tape at the standard
tension, and the next measuring spider was set close to this
end. The tape was supported at regular intervals and ther-
mometers enabled it to be corrected for temperature. Level
readings on the spiders gave the correction for inclination
and, as the spiders were set up on transit
lines, the final result was a very accurate
transverse,

The baseline was extended down the
shafts by plumb lines consisting of heavy
weights suspended on piano wire. From
these plumb lines the engineer’s line was
projected into the tunnel. Permanent points
and centre line stations were marked by
wooden plugs with steel spads.

A visitor to the Mount Royal tunnel is
chiefly impressed with the orderliness and
absolute lack of confusion with which the
work is progressing. Great credit must be
given to the four engineers who are chiefly
responsible for the work for the swift and
precise manner in which the whole under-
taking has been handled to date. Although
a large gang of men is necessarily being
handled (the drills alone requiring about
one hundred men, there being three shifts
a day, four headings, four drills to the
heading, a runner and a helper to each
drill), the entire work is excellently regu-
lated. Stephen P. Brown is chief engineer;
J. C. K. Stuart, assistant engineer; Howell
T. Fisher, tunnel engineer; W. C. Lan-
caster, mechanical and electrical engineer.

On the line drawing published herewith sbowmg the plan
and section of the mountain and tunnel, the shaded portions
of the tunnel indicate the progress made in driving the head-
ings. The heading being driven west from the Maplewood
shaft will probably meet that being driven east from the
West Portal late in the fall of this year. Tt is estimated that

it will take about two years to complete the tunnel. It will”

. be noted that the tunnel curves under McGill University

. seventh the size of the drawing. The straight portion of the

Volume 2i.

grounds and follows the centre line of McGill College Avenue,
as where the covering is light the engineers did not wish‘w
go under a portion of the city where somebody might desir€
to put up a skyscraper with deep foundations.

The scale to which this drawing was made was one inch
to 200 feet horizontally and one inch to 50 feet vertically:
The engraving for the illustration was then made about one

tunnel is 76 degrees 33 feet 55 inches N.W.

A few notes concerning the mechanical arrangement of '
the drills now being used on the work may also be of interest:
Essentially the drill is an ordinary rock drill of the recipro
cating type with a piston and rifle bar bored out to permit
the insertion of a small tube, adjustably secured in the back
head of the machine. Water under pressure is conducted bY
a hose line and fittings to the mouth of this tube, through
which a constant jet passes into the pollow piston rod an
thence into the hollow drill steel, held in the chuck of the
machine. The hole through the drill piston is enlarged for 2
certain distance from the point at which it ends in the
counterbore for the rifle bar, and the function of this opening
or secondary counterbore is to connect an impulse of exhaust
air from the rear of the piston chamber down through the
hole in the piston, when it withdraws from the lower end ©
the tube, which happens at the instant of reverse on its for"
ward stroke. This action causes a charge of mingled air an
water to pass through the hollow drill steel to the cutting
face of the bit, which, with the water which passes through
when the piston is lifting, has the effect of ejecting the C‘.lt'
tings in the form of sludge from the drill hole. It also B
sures a clean rock surface for the bit to strike and prevents
the hole from mudding up regardless of its direction.

When working under normal conditions, air from the
cylinder is not admitted to the hollow piston until after the

Fig. 7.—Compressor House.

valve is reversed, with the piston on its forward stroke. Th,;
air consumption of the machine is therefore the same a5
there were no water tube, because the air which would °F 1
dinarily be exhausted by the valve passes through the dril
steel, and no live air can be admitted for this purpose.

If, however, the conditions of the ground warrant it 2 e
charge of live air from behind the piston may be direct
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0to the drill steel, and this will be followed by the impulse
of exhaust air as the piston nears the forward end of its
Stroke,  This may be accomplished by pulling the tube
farther back into the head and then securing it by screwing
dOWn the lock plug upon the rubber sleeve. By thus manipu-
atng the water tube a varying proportion of air and water
;‘ay be admitted to the drill hole to handle to the best ad-
avI_‘tavg‘e the particular kind of rock that is being drilled.
- 'I;he water tube is secured in tpe back I%ead by the rul?-
in‘rs eeve and gland or lock plug just mentloped. Wflter.1s
' . l;doduced through a \.vater elbow and hose fittings, which in-
€ a spud, containing a screen to prevent,foreign matter
fom entering the tube, and a screw cap to keep out dirt when

M. & V(e

&
| 14, 12, 13,

%

Fig. 8.—Precise Measuring Engineer Corps.

t;l;ithtze is disconnected. A Femovable plug is p;'ovided to
€ amount of water admitted.
lnchv;,:ter u.nder a pressure of from 50 to 100 l'b. per square
olloy, requlr‘ed for clearing tl.le hole of its (‘:uttmgs. Rot.mt.i,
A - Steel is used and requires no shanking. The bit is
Sol; 8ular cross shape similar to that commonly used with
1d steel,
the ;I;gie generalv opera't'ion of the drill is' the same as that of
Wate dI{;llry reciprocating or so-f:alled piston machines. The
with , 11‘1 S are mounf{ed on horizontal ri-foot heading bars,
drills areg ?r support in the centre to secure stiffness. Four
Usualy ]i used at once on each bar.. : When the rock is un-
inSteaa fard, three double screw mining columns are used
of i t:; the b.ar. Two drills are mounted on arms on each
Ol C; outside co.]umns, ar}d a fifth drill on the centre
e pe;- hn one hea<_img the 'drllls have c.ut as high as 20%
byt £ lour per drlll.. This dm?s'not include setting up,
a"erage dlnclude changlng steel, lining up holes, etc. The
dl'ill hourept? of holes is .5%. feet and the.average speed per
an 5~f06tl6'A feet. In sinking a shaft with 7-foot ‘cut holes
'flrill e llfle 1'101es, an average 0;f 8.6 feet per hour per
ing, el.I!Jau':t.mned.(total drilling time). ' In another head-
dripy i e the.rock is harder, the four drills cut 13 feet per
By T, or eighteen 524-foot holes in two:hours.

————-—e——

<. Applicat; : . '
its nei’fhcatlf)m will be made to the Ontario Legislature at
el Session for an act amalgamating the North Lanark

R
l?:lvlz?;l Company with the Ottawa and St. Lawrence Elec-
St. w way Compapy un.der the name of the Ottawa and
cap'i"ta] stt&nCe Electric Railway Company, and, increasiz.)g the
»000 ad:;'d-( from $1,000,000 to $5,000,000 by the creation of
'tlonal shares of $100 each; and for power to is-

Ue b,
L 0ds and borrow money to the extent of $30,000 per
of the railway, o ‘
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INTERNATIONAL ROAD CONGRESS, JUNE, 1913.

Although- over six months have still to elapse before the
opening of the Road Exhibition in the Royal Horticultural
Hall, the preliminary arrangements have all been completed
and over half the available stands have been already applied
for.

The exhibition will be attended by representatives of
highway authorities from all parts of the world. It will be
unique in its character, and will bring together for the first
time a representative exhibition of road-making materials and
appliances, including heavy road machinery.

The organization of the exhibition is in the hands of a
committee of which the Right Hon. Earl Beauchamp,
K.C.M.G., is president. Other members of the committee
are Sir Maurice Fitzmaurice, C.M.G., Colonel R. E. Cromp-
ton, C.B., Messrs. Alfred Dryland, Howard Humphreys, T.
Richards, Wallace E. Riche, Gibson Thompson, J. Walker
Smith, John Willmot and Rees Jeffreys. The honorary secre-
tary is Mr. H. P. Maybury, and the assistant secretary and
manager Captain L. A. Kingston.

The exhibition committee is assisted by an advisory com-
mittee of traders and exhibitors. The members of this com-
mittee are Messrs. H. Pitts (chairman), H. Beadle, H. D.
Blake, F. E. Bristowe, E. B. Chittenden, D. G. Comyn, W.
Penrose Green, F. W. Manuelle, and H. L. Wettern.

The following table shows the position of the letting of
stands at the present time. It is to be regretted that the
limitations of space will preclude all the firms who desire to
do so from exhibiting. ;

In
3 Machinery

No. of Stands. In Hall. Section.
O R ety abs ot ot o L o B A b i e A 26 7
Under megotiation . ... o e e o s o vs 14 6
Reserved for foreign exhibitors ......... 10 4
16011 e T T G R R L SR e 16 8
O EAIIRE et s s e [ 66 25

GHAROBRTOTAL: o Il ot s bk s AR e — —o1

" Among the exhibitors in the Horticultural Hall (for small
exhibitors) will be found Messrs. J. and P. Hill-Galloways,
‘Limited ; The Anglo-Mexican Petroleum Products Company,
Limited ; The Limmer Asphalte Company, Limited ; Taroads,
Limited; The Neuchatel Asphalte Paving Company, Limit-

‘ed; Roadamant, Limited; Tarmac, Limited; The Gas Light

and Coke Company, Limited; Rocmac, Limited; Roadite,
Limited; The Canadian Mineral Rubber Company, Limited;
The Enderby and Stoney Stanton Granite Company, Limited ;

'F. E. Bristowe and Company; Krupka and Jacoby; Ellis and

Everard; Iliffe and Sons; J. Hutchinson; Crompton and

‘Company; Good Roads; Roads Improvement Association,

and The Surveyor, etc,

* The exhibition will be open daily from ¢ a.m. to 8 p.m.
to members of the congress and their friends, and in view of
the fact that the meetings of the congress will take place in

.close proximity to the hall the exhibition will form a rendez-

vous for informal discussions. Afternoon tea will be provid-

.ed at the exhibition for members of the congress immediately

after the formal meetings have been concluded.
The executive committee will be glad to welcome any of-

.fers of assistance, and at present the matter of laying out the
.footpath of the exterior section is under consideration. The

paths, which are of the width of 12 feet throughout and cover
some 750 square yards, could be apportioned in sections to
road surfacing and other firms who desire to make a display
of their various-specialities in: paving. Applications for
further .particulars can. be. obtained from Mr.- W. Rees Jef-
freys, honorary secretary, local organizing commiftee of the
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International Road Congress (London, 1913), 72 Queen
Anne’s Chambers, Westminster, S.W.
——eoao——
MAINTENANCE ENGINEERING IN RAILROAD
WORK.*

The chief enemy of the maintenance engineer is water
in some form or other. Drainage should not be forgotten
in the early stages of an engineering work. Do not dip a
road to get under a railway, or a railway to get under a road,
without some thought as to the possibility of draining the de-
pression proposed.

In dealing with steel bridge floors there are three courses
open to the designer: (1) To make the floor as open as
possible, with no place for water to lodge, and every facility
for its getting away quickly; (z) to protect the -steelwork
floor so thoroughly that water cannot, get to it; (3) a com-
promise course. Even the worst drained bridge, however, does
not suffer so much as one over a railway, with a floor so de-
signed that steam and gases from locomotives cannot escape
freely.

When a structure fails, it is important that a correct
diagnosis should be made. Otherwise the treatment may be
all wrong, and may lead to large expenditure, when some-
thing quite simple and inexpensive would have met the evil
equally well.

One instance is recalled where an intelligent inspector,
climbing among the girders of a viaduct 140 feet high, found
that there were signs of movement where the girders rested
on the piers. The first thing to find out was whether the
girders were moving on the pier, or the pier moving under the
girders; and observations extending over some time were
necessary to settle this point. There was then no doubt that it
was the pier that was moving and getting increasingly out of
plumb. Fortunately, the next pier was an unusually massive
one, and it was possible with a system of tie rods attached
near the base of it to get hold of the faulty pier near the top,
and entirely stop the movement. From the date of the first
observations to the tightening up of the tie rods, there had
been a movement of 1% inches.

Similarly, if one is called upon to deal with an abutment
which is bulging and out of plumb, the first thing to find out
is, to what the failure is due: is it, for instance, the result of
(1) bad foundations? (2) of colliery workings (and old
workings which nobody knows much about are sometimes
very troublesome)? (3) of excessive pressure from swelling
clay or defective drainage behind? or (4) of imperfect build-
ing and want of proper bond, or sufficient section in the wall
itself? The treatment will entirely depend on the diagnosis.
For instance, it would simply be waste of money to rebuild
or reface if colliery workings were the cause of the trouble,
unless indeed the settlement due to them had quite ceased.

In the design of new works the consideration of the
likelihood of future alteration has a bearing on the materials
to be used. If it is likely to come soon, one does not build
with the some solidity adopted if the structure is to be one
of real permanence. In designing bridge work, some of our
predecessors in days gone by have added large margins to
the calculated strengths of théir structures, remembering the
effect of corrosion and the tendency to increase the weights
of locomotives, etc. We are now reaping: theé:‘beneéfit of this
liberal policy; for had ‘things been calc Tated more closély,

i e ons

our maintenance expenditure would now'be largely increased.

*Abstract of article in the “Journal” of the Junior Tnsu-
tution of Engineers, London, England, by A. Clifford Swales,
Secretary.
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pavements.

Volume 24.

HOW NEARLY DOES THE MODERN YELLOW
PINE BLOCK PAVEMENT APPROACH TO THE
IDEAL PAVEMENT AND WHAT IMPROVE-

. MENTS CAN WE SUGGEST?

By H. L. Collier.

To ‘intelligently discuss the matter let us get forth the
cardinal points of an ideal pavement.

1st. It should be sanitary.

2nd. It should be durable. i

3rd. It should be reasonable as to first cost.

4th. It should be easily, economically and effectually
repaired.

sth. Tt should offer the least resistance to traffic.

6th. It should furnish good foothold to horses.

7th. It should be easily cleaned.

8th. It should be noiseless.

oth. It should possess elasticity, which would care for
the horse. :

toth. It should be dustless.

11th. It should have a smooth surface and wear uni-
formly.

12th. It should not be easily affected by climatiC
changes.

Finally. This being the automobile age, the ideal pave-
ment should care for the automobile as well as for the horse-

As to the cardinal points, what claim can we make for
the modern creosoted yellow pine block pavement? :

First. We unhesitatingly say it is the most sanitary of
all pavements, because it is made of only sound timber, thor-
oughly seasoned under a temperature of at least 240 degrees
Fahr. in an air-tight cylinder ; subject to a vacuum of from
22 to 26 inches of mercury, and under pressure of from 100 t©
200 pounds per square inch; creosote oil, a distillate of puré
coal tar, free from all adulterants whatsoever, is forced int®
the blocks until the pores are filled with the oil at a tem”
perature of 240 degrees Fahr.

The heavy oil of creosote, a pure coal-tar distillate, fre€
from adulterations, is not only a wood preserver, but also 2
most effectual disinfectant; a sure exterminator and preve®”
tative of germs, microbes, fungi and all other seeds of dis*
ease or decay.

The pores of the yellow pine blocks being thus filled
under pressure will not absorb impurities, and creosote bein8
ever present no germ can exist on the surface of the pave” "
ment.

Again, the blocks are manufactured to exact dimension$
rectangular in form, and are laid so closely and fitted arou?
manholes, water keys, catch-basins, frogs, switches, etc., 59
snugly that the interstices are too small to admit any im’
purities.

Again, there is nothing' about a wood block pavement 0
grind into dust, and no dust can appear thereon except tha
carried to the pavement; and as dust is not only a diseas®
producer and also a disease distributor, and as “all othef
bpavements are at least ninety (go) per cent. dust prdducing
materials, we say creosoted yellow pine block pavement is
most sanitary of all pavements.

Dr. Floyd W. McRea, of Atlanta, one of the most note:d
surgeons in the south, who served his city on the Board ©
Health, after a most careful examination of creosoted Ye“?,‘tv
‘pine block pavement, not only in this ‘country but also ﬂ;
Europe, pronounced it the most sanitary and the best ©

*Abstract of paper read before American Wood Preser¥
ers’ Association, '

\
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Mr. H. Wheeler Bond, health commissioner of St. Louis,
Under date of March 2nd, 1911, wrote:
. “In our opinion the creosoted yellow pine block pavement
IS not only sanitary in nature, but also considered the best
Street pavement in St. Louis.”
Mr. James C. Travilla, street commissioner of St. Louis,
Under date of March 6th, 1911, wrote:
0 “T.he modern creosoted block is the most sanitary form
. Paving material on the market. The reason for this is
Vident, since the creosote used in treating the wood contains
2 large bercentage of highly antiseptic ingredients, namely,
henol, or carbolic acid, and Naphthalene. These ingredients
are the lighter, more volatile portions of the preservative oil
talilf COI.ltinua]ly come to the exposed surface of the blocks,
o °n1_Y portion of which collects germs, and thus keeps the
et in a healthy, sanitary condition.”
Second. We say also that creosoted yellow pine block
E::ement is the most durable of all pavements, even under
VY traffic. Tested side by side with granite on Hudson
treet, New York, it was proven to be more durable. In U. S.
rcular No, 141 we find in the above test, ““one wood-block
f;:elpent outlasted three granite-block pavements under
Ntically the same climatic and traffic conditions,”
Williamsburg Bridge, New York, gives proof that wood

bl 3 .
ock pavement is more durable than Medina sandstone.

< pn Michigan Boulevard, Chicago, asphalt blocks wore
sat 10 five years and wood blocks in same location under the
Me traffic were good at the end of nine years, certified to

Y.Mr, Lynn White, engineer for South Park Commissioners,
yE;Cago. On Holliday Street, Baltimore, after a test of six
s

m&ke’s S}fleet_ a.spha]t,.asphalt blocks and several different
e g v1}:r1ﬁed brick pavements wore out and had to be
only a.e > while v.vood blocks were perfectly ‘sqund and showed
Dresen Cofnpressmn of % of an inch in t'he six years. At the

? t time, after twelve years’ service, the wood blocks
e d:S V&fhen new and no cost of repairs. All of these tests

Scribed also in U. S. Circular No. 141.

With(:: '}Il'remont St{'e'et, Boston, in 1900, the test was made

e bhalt by paving from centre to curb on one side W.lth
fl'om :’Y best quality o'f asphalt pavmg,. and on the other side
Dine blent]:e to curb Wll'th t}le best quality of creosoted yellow
°‘1ndat?c s—all on six inches Pf)rtland cement concrete
tically 1on. After nine years" service the asp%lalt was prac-
While thWorn out, after havu.ng been many tlm.es repaired,
Streess ?‘ wood .blocks, accordmg_ to the superlntend.ent of
aCtual’m Seem in as good condition as when first laid; by
20 inch ?Surement 1 ﬁnc-l that they have been rf:duc.ed % of
Dess of, ut the surface is so regular t}.le reduction in thick-

4 % inch must be from compression rather than wear.

.- Wood blocks on Tremont Street have not received or re-

Quire :
i d any repairs caused by either wear or decay in the
ne Years,”

eirM‘eSsrs. Dow and Smith, experts of New York, in making

IOOkinreDOrt to the Merchants’ Association of Philadelphia
th; cg to the paving of Market Street in said city, made
OMment on Tremont Street pavement in Boston:

13
se"ereTtor }111 appearances thf:se blocks, althougl? subjected to
the daa ¢ for the past nine years, are practically as-good
nce costy they were put down. There has been no mainten-
een ip whatever during the nine years the pavement has
place.”
D the same report Dow and Smith stated:

L3
Woogq “ihel'e laid along side of street car tracks the present
Dlageg ,?Cks have outworn two sets of granite blocks similarly

4
13

l‘i'uye:v ©0d block Paving down under heavy traffic from 10 to
Nogy TS shows less than % inch wear or compression, and
s vet having cost anything worth considering for re-
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pairs, while the life of all other pavements under heavy traffic
is from 8 to 12 years—all requiring extensive repairs in three
or four years. Therefore, we say creosoted yellow pine block
pavement is the most durable of all pavements.’’

Third. While wood block pavement is slightly more ex-
pensive as to first cost than asphalt, bitulithic or brick, its
wonderful durability and ease of repairs soon enable it to
overcome any saving as to first cost by other pavements.

In New York, Chicago, Cincinnati. Philadelphia, St.
Louis, Detroit, Minneapolis, Indianapolis, Atlanta and Boston
wood block paving costs from 33% to 50 per cent. more than
asphalt, brick or bitulithic paving, yet in the business dis-
tricts wood block paving is used almost to the exclusion of
the other pavements named.

If, in ten years, the other pavements are worn out and
have to be replaced with some other pavement, and under
the same climatic and traffic conditions at the end of ten
years, the creosoted yellow pine blocks show no wear and
are as good as when first put down, would they not be cheaper
and more desirable as an investment were the first cost double
that of the other pavements?

Constant repair of pavements is a fearful nuisance to the
business men of a city, and holes in a pavement are pro-
ductive of a multitude of damage suits, the expenses of
which should be charged to the faulty pavement.

Fourth. We say creosoted yellow pine block pavement
is the easiest and most economical of all pavements to repair
and is the only pavement that can be effectually repaired and
made to look as well after repairs as before. And to repair
wood block paving requires no expensive outlay—only a
laborer, a hatchet and a few blocks necessary for any wood
block repair.

The blocks are more easily trimmed to fit than are bricks.
Square cuts have to be made for brick repairs, while wood
blocks can easily be made to dovetail into the pavement and
the pavement made as good as when new. Therefore, we
say creosoted yellow pine block pavement is the easiest and
most economically repaired of all pavements.

Fifth.—On account of its smooth surface, elastic and yet
unyielding so far as impeding traffic, it offers the least re-
sistance to traffic of all other pavements the year round. As-
phalt and bitulithic paving, when of smooth and regular sur-
face, in winter offer as little resistance to traffic as wood
blocks, but in summer, when yielding, the tires sink in and
considerable resistance is encountered.

Sixth. Wood block paving offers a sure footing to horses
when dry or wet, as shown by the long, easy strides they take
on said pavement. When slightly damp from a heavy dew or
light frost or heavy fog, when the pavement is not clean, like
asphalt and bitulithic pavements, is slightly slippery for a
short while early in the morning under those climatic condi-
tions, but no more slippery than other smooth pavements
under the same conditions.

Seventh. Wood block pavement, made of perfectly rec-
tangular blocks, can be laid with a smooth surface and the
wear or compression is perfectly regular. The interstices

soon iron-out (weld together), leaving no receptacle to hold -

dust or impurities and is easily Swept and, there being
nothing to produce dust, we say wood block pavement is the
cleanest and easiest kept clean.

Eighth. Wood block pavement is known as the ‘‘silent
pavement.” Wood does not reflect sound, has elasticity and
yields under the horse’s tread, does not give forth the metal-
lic sound common to all other pavements.

This noiselessness has transformed the down-town dis-
tricts of all our large cities. With wood block paving even
the busy marts of London, Paris, Berlin, New York and
Chicago are free from noise and clatter, which before proved
so nerve-wracking,
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First, second and third stories of buildings which have
been abandoned as offices and sales rooms, after improve-
ments of the streets with wood blocks become the choice of-
fice locations.

Ninth. Wood is the only material out of which a road
surface can be made which possesses elasticity at all times.

On a wood block pavement a horse would never become
“stove up.”’ Examine your city horses and see the effect of
all other pavements on them. You will find that in three or
four years on asphalt, bitulithic, brick or granite blocks
paving horses become stiff—¢‘stove-up.”’

The saving on horses and vehicles on wood block pave-
ment would, in a few years, amount to a sum sufficient to
pave with wood blocks all the down-town streets in our cities.

Tenth. We have already stated that there is nothing
about a wood pavement that can grind into dust under the
erosion of wheels or the impact of horses’ hoofs; while all
other pavements, except brick, are made of materials which
are ninety (go) per cent. dust producing, and brick we know
to be of 100 per Cent. dust producing materials. ;

Eleventh. We say it can be laid with a smoother surface
than any other pavement, and the experience the past twelve
years has proven, under heavy traffic, the wear or compres-
sion is uniform and the surface continues smooth.

As example, for instance, Tenth Street, Minneapolis ;
Tremont Street, Boston; Washington Avenue, St. Louis—the
latter is so very smooth the children make it, after ten years’
service under a heavy traffic, a skating rink; and of Tremont
Street the street commissioner of Boston, late in 1912, wrote:
“After twelve years’ wear it looks as smooth as when first
laid.” Of Tenth Street, Minneapolis, Mr. George S. Harper,
of said city, wrote: ‘‘The pavement on Tenth Street has
been down ten years and it is in as good condition now as
when laid.” So with . all our creosoted yellow pine block
pavements; not so with any other pavement—all, without ex-
ception, wear unevenly into ruts and chuck-holes.

Twelfth. It is the least of all pavements affected by heat
and cold ; neither does moisture seriously affect it. In Minne-
apolis' more than 6o per cent. of all the pavements are Creo-
soted wood block paving. Altogether there are 61 miles, and
every -yard doing nicely, and some down ten years. In
Chicago, Detroit, Indianapolis; Toledo, Cincinnati, Boston,
New York, Atlanta, Mobile, Pensacola, Beaumont, Dallas,
Kansas«City, Mo., also in all the large cities of Europe, the
pavements have given entire satisfaction; geographical loca-
tions orglimatic conditions seem in no wise to affect it. We
have testippnials from street officials in every city sustaining
this deglaration. ! A

Finally. As before stated, the elasticity and smoothness
of the wood block pavement cares for the horse, fully doubling
his years of usefulness over any other pavement, and in turn
the horse does no harm to the wood block pavement.

The same reciprocity exists between the creosoted yellow
pine block pavement and the automobile.

The smooth surface of the wood block pavement does not
whet out the tires; neither is.there found on a creosoted
yellow pine block pavement chuck-holes or ruts to bend the
axles or throw out of adjustment the delicate parts of an auto-
mobile; nor are there slivers to puncture the tires—in fact,
on a creosoted yellow pine block pavement, properly con-
structed, an automobile should last almost forever.

In turn, under automobile traffic, a wood block pavement
should last almost forever. The friction between the tires
and the pavement in no wise hurts the surface of the wood
blocks.

The automobile is a machine of destruction to all other
pavements, and in turn all other pavements wear out rapidly
the automobile—the grit cuts the tires like an emery wheel;
the chuck-holes and ruts bend the axle and throw out of ad-
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justment and shake to pieces all the delicate parts of the
machine.

If the creosoted yellow pine block pavement possesses
all these good qualities, and in a superlative degree, why is
it not an ideal pavement?

What is it lacking?

How can it be improved ?

What is said against it?

Our competitors say ‘It is slippery.” «Tt bleeds.” ‘It
buckles.” ‘It is unsanitary,” and “While creosoted yellow
pine block pavement can be made a better pavement than any
other, it is so hard to make right, and so easy to make wrong:
that is is seldom a city gets a first-class job.” And in their
extreme lamentations they say, ‘It requires an army of car-
penters to keep it in order.”

As to these criticisms, let us see how many are real and
how many can be remedied: :

First. The bleeding is exuding of the heavy oil injected
in the blocks under pressure for two purposes—to prevent
decay and to lessen the absorptive power of the wood. The
bleeding is positive proof that the blocks have been impreg-
nated with the oil which the engineer said should be, and
the inspector declares has been injected. No one has charged
that bleeding is injurious to the pavement, except as a tem-
porary nuisance which almost always begins and ends in the
first hot season, and which can be made unobjectionable by
whipping a thin coating of sand over the pavement two OT
three times during that period, which labor and expense fall
upon the contractor, who is ‘“both ready and willing.”’

The bleeding is not without its benefit; it helps to form
a mastic coating around the blocks, which aids in preventing
absorption.

Up to 1908 creosoted wood block paving did not, bleed s
blocks laid prior to 1908 were treated with oil of light specific
gravity and treatment—I.04 to- 1.08 specific gravity, an
about twelve pounds of oil to the cubic foot of timber.

Since 1908 a heavier oil and treatment have been largely
used—from I.10 to 1.14 specific gravity, and from 16 to 20
pounds to the cubic foot of timber. '

Whether about 1908 there was any material change in the
mechanical treatment of the blocks we do not know.

The question of seasoned or unseasoned timber for blocks
before treatment is an unsettled question.

Since every pavement made of creosoted yellow pine
blocks, impregnated with from 10 pounds to 22 pounds of
creosoted oil, the distillation, or the product of pure coal tar
with specific gravity from 1.04 to 1.14 has proven successfuls
and “not one has cost any amount worth considering for re
pairs,”” declared by every city engineer during their long
service under heavy traffic, some more than twelve years:
many miles more than ten years—who can say whether light
or heavy oil, light or heavy treatment, seasoned or unseason”
ed woods, is the best and will be the most durable. We who
have spent years studying the pavement have our preferences
on all these points, yet none of us can prove our ideas ar€
best. Since the blocks show no perceptible wear, no decay
for twelve years under heavy traffic, on what are we to basé
our arguments?

If I am asked my preference on these points, I would
say: !
Let the oil be a pure coal-tar distillate, unadulterated by
any other material whatever, with specific gravity not lighter
than 1.06 and not heavier than 1.08; on distillation not
show more than 5 per cent. up to 210 degrees C. and not
less than 45 per cent. nor more than 60 per cent. up to 315
degrees C.

For light traffic, 18 pounds; for medium heavy traffics '
16 pounds; for heavy traffic, 14 pounds to the cubic. foot 0
timber, ‘
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Second. As to buckling. This has been a most awfully
qver‘l‘idden hobby-horse. There is nothing that can happen
' any kind of pavement so inexpensive and so easy to repair.

Either lay the blocks with tight joints, both longitudinal
and transverse, as has been the practice in New York, with
ample Jongitudinal expansion joint at the curbs, filled with a

Muminous filler so compounded as not to melt below 175 de-
8Tees Fahr, or become brittle above 15 degrees Fahr.
This method will prevent bleeding, buckling and slip-

Periness and will make waterproof the pavement.

Thirq, As to slipperiness. Creosoted vellow pine block
€Ment is, as are all other smooth pPavements, slippery under
tain climatic conditions, If the pavement is not clean (cover-
S With & 61 of dust or soot), and the morning is mucky,
l.eaVy fog or heavy dew, or very light sprinkle of rain, or
18ht frogt or snow, the pavement will be, for two or three
Ours, slippery. This condition will probably exist for two

Day,
cer

0 : .
T three hours one day in every week the year through, and

n ) A .
Ot more thap that in any section of the United States. All

e Which can be overcome by an occasional whipping of
aTse sand on the surface.

aveIf the eng}neer will make the crown of h%s wood. block
if ab’:lent as light as the grade 'of the street will admit, and
VerSe]ve 4% per cent, grade,. will sepa:rate the blocks tr'ar.ls-
5 °vethIth a creosotec.l strip $6 x 1 inch and fill the joint
with tl: e s'trlp‘(the strip to be set up on the concrete base),

e e bltummous. ﬁllerf already 'descr-lbed, and pebbles,
thap OWIH bg very‘htt.le,_ if any, shpperlne§s, notf any more
Erou: gllaSDhalt, bitulithic, concrete or brick . with cement

€T under the same conditions,

titief ourth. All creosote plants buy their ?il in la.rge quan-

DaVin' afgd as f1.11]y 00 per cent. of the treatl.n-g of timber and

thOSegthOCks 1s done under expert superv1§1on, §e.lect<?d by

d‘lced ; O pay 'fo.r the work, the danger of 1mposition is re-
0 the minimum,

it coﬁi to the quality of the wood, any novice can tell whether
OTms to the engineer’s specifications.

‘icalf\S to the construction work of the pavement, it is prac-
Y the same as that of several other pavements—so,

e . }
Te can the deception be practiced?

Ci'eFlfltlh. As to the sanitation of the pavement, proof suf-
nt

as already been given.

0 Sixth, As to the extent of repairs, we have shown that
to exDenSivse plant or gang of trained laborers are necessary
. e 1

i Maintained for said purpose, but the only thing needed
aborer, a hatchet and a few new blocks.
the Xl!‘“ Improvements Can We Suggest?—I think we are on
1 Tight line,”’—will only mention a few points which, after
Xperience, much study and many critical inspections,
€ Impreggeq me as essentials.
First,
Have the in
Dortion o

Wit
a t
tolh: €m

Be careful in making the Portland cement base.
8redients carefully selected and well mixed ; pro-
th to traffic, and always finish the concrete base
blate and straight-edge, exactly parallel to the con-
and grade of the finished pavement.

St 45 t0 cushion for the blocks, I prefer the mortar bed—of

Strucpart fement and three parts screened sand, mixed dry,

Spriy, OF Wwith a template and dampened with a hand-
nnkler ju

St in advance of the paver.
inch J':?gzhs blocks close-jointed sidewise and with one-eighth
etween ends of the blocks, carefully spaced.
f°°t‘::r$: curbs provide an inch expansion joint for a thirty-
» between curbs, and 1% inches for a so-foot street.
a_ve DO transverse expansion joints on the pavements.
basirl fm the blocks to fit neatly around manholes, catch-

Dallsi a.nd all permanent fixtures; provide necessary ex-
N jointg around same; .
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Let the blocks be brought to a firm bearing by means of
a hand-rammer in the hands of an active, careful laborer, or
quickly rolled with a light tandem roller, from three to five
tons. '

After the blocks have been spaced, inspected and low
blocks brought up to grade, the surface should be swept
broom clean and a bituminous filler, so compound as not to
melt below 175 degrees Fahr. or become brittle above 15 de-
grees Fahr., heated until as thin as water, should be poured
on the surface and worked back and forth with a squeegee
until all cracks, interstices and expansion joints are three-
quarters full, using sufficient force on the squeegee to leave
only a thin coating on the surface of the blocks, into which,
while hot, sprinkle a layer of pebbly sand.

Traffic should be -excluded for at least four days, and
longer if necessary, for the mortar bed to properly harden.

If a sand cushion is used, let it be only one-half inch in
depth, made of screened sand not too fine.

This plan should be used universally on bridge floors.

What Should Not Be Done.—Blocks should not be loosely
laid on a sand cushion, varying from 3 inch to 2 inches in
depth and a sand filler used—remember, wet sand is as un-
vielding as granite. You could with equal propriety each day
drive steel wedges between the blocks. As the blocks shrink
the sand trickles down to fill the space made and keeps tha
blocks hugged in this narrowest limit. When the blocks are
wet so also is the sand, and when the blocks want to expand
to their natural sizes, the wet sand will not yield and a buckle
of the block occurs, .

If sand is to be used as a filler, lay the blocks close-
jointed both longitudinally and transversely, and place a half-
inch layer of coarse, pebbly sand on the surface.

Neither should a paving pitch filler be used unless speci-
ally made for the purpose, guaranteed not to melt below 175
degrees Fahr. or become brittle above 1 5 degrees Fahr.

Ordinarily paving pitch on a wood block pavement is a
nuisance in hot weather, and below 50 degrees Fahr. it is
absolutely unyielding. Wood blocks will want room for ex-
pansion below 30 degrees Fahr.

As to Treatment.—The period should not be too short—
making haste is dangerous; gradual heat, not at any time to
exceed 240 degrees Fahr., rapid vacuum up to 22 to 26 inches
of mercury—slowly increasing pressure not to exceed 200
pounds.

Better retain 150 pounds pressure longer than hasten the
work by applying 250 pounds pressure for a shorter time.

As to Timber.--Like the specific gravity of the oil, too
much of a bugaboo is made of the amount of heart lumber to
require,  We have diligently searched for evidence to prove
that sap in creosoted wood blocks wear more rapidly than
heart, and not in one instance have we found such evidence.

The blocks, if laid level on a concrete foundation with
close joints, the compression or wear has been perfectly regu-
lar, as much on the heart side as on the sap side.

The treatment seems to toughen the timber, making the
heart and the sap of equal wearing surface in paving.

Therefore, we say there is no good accomplished in call-
ing for 66 per cent. or 95 per cent. of heart. Such require-
ment adds considerably to the cost of the timber. Our mill
men are anxious to sell heart lumber, but they greatly in-
crease the price charged therefor.

Square-edged and sound Virginia southern yellow pine,
free from all defects which would injuriously affect the tim-
ber for the uses intended, are all that is needed in an up-to-
date, first-class timber specification for paving blocks.

With these precautionary suggestions as to timber classi
fications, treatment and construction observed, we will have

in the creosoted yellow pine block pavement the ideal pave-
ment,
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COAST TO COAST.

Vancouver, B.C.—The contract for the building of the
new police headquarters has been awarded to Mr. C. F.
Perry, his tender being for $250,000.

Montreal, Que.—Canada has now 26,727 miles of railroad
in operation, and 3,466 miles under construction. (Gross earn-
ings of Canadian railroads in 1912 increased 16.2 per cent.

Winnipeg, Man.—A report issued by the highways com-
missioner for the province of Manitoba shows that a sum of
over $1,000,000 will be spent during 1913 On the highways of

the province. )
Montreal, Que.—The Montreal Trust Company estimate

the total output of the Cedar Rapids plant, when completed, to
be 100,000 horse-power. This would mean an annual revenue
of $3.500.000.

Montreal, Que.—Mr. George Janin, in his report to the
Board of Control, estimated that it will cost three and a half
million dollars to pave streets and sidewalks that are not
paved now within a radius of two miles of the city hall.

Minneapolis, Minn.—The Minneapolis, St. Paul and
Sault Ste. Marie Railroad will spend -$25,000,000 in build-
ing 725 miles of new road, which will cross Montana and
strike the Canadian Pacific road somewhere near the Mon-
tana-Idaho boundary line.

Hamilton, Ont.—The council has decided to contribute
$25,000 towards the construction of the proposed concrete
highway between Hamilton and Toronto, provided the On-
tario government builds and maintains the new road starting
where the asphalt pavement ends at the cemetery gate.

Cuelph, Ont.—County Road Superintendent J. M. Young
reported that the amount of money spent under the Highway
Improvement Act for road and bridge construction from No-
vember 16th, 1911, to December 31st, 1912, was $33,507.38,
of which $13,242.38 was for bridges and $20,355 for roads.

Sault Ste. Marie, Ont.—The H. E. Talbott Company of the
Soo, have béen a'\ivarded the contract for the construction of a
1,500 foot dam and the installation of a complete hydro-electric
" system at Grand Mere, Que. The contract involves a sum of
ovér a million and a half and 1,000 men will be employed onr
the work. 4

vancouver, B.C.—The province of British Columbia
stands third among the provinces in the Dominion in amount
of articles manufactured, producing $65,204,235 worth of
goods; and fifth in the cities of the Dominion in the rate
-per cent. of increase of values of products with 695.16 per
cent. for 1910.

Victoria, B.C.—Mr. W. Fleet Robertson, provincial min-
eralogist, has completed a preliminary review and estimate
of the mineral production of the province of British Columbia
for the year 1912, which sets the total value of the production
for the past year at $32,6006,000, or $0,106,028 in excess of
the production for 1g9it.

calgary, Alta—Mayor Sinnot has submitted an esti-
mate to the city council, providing for a $10,000,000 pipe
line from Bow Island to Calgary and neighboring points,
to be controlled by the municipalities and retailed at cost
to manufacturers and other consumers. The Bow Island
town council is preparing to operate municipal gas wells
and furnish this natural fuel free to manufacturers locating
here.

Hamilton, Ont.—Jas. Bain, electrical engineer, in his re-
port shows that during the four months the two electrical
pumps were in operation the cost per million was $6.35, while
during the eight months coal was used the cost was $7.01.
With the combined use of electrical power and coal, however,
the average cost per million gallons was $5.23, the net saving
by the use of steam to keep down the peak load being $1.11
for every million gallons.
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sarnia, Ont.—The Huron Lake Shore Railway, with 2
capital of one million, are seeking a charter to construct not
only a railroad from Sarnia to Seaforth, but also a line ©
steamboats is contemplated by the company, which will mean
the building of wharves, warehouses and other adjuncts of
marine shipping. Telegraph and telephone service will also
follow the line of the railroad. It is understood that hotelss
pleasure resorts along the proposed route are possibly to be
included in the plans of the company.

St. Thomas, Ont.—The City Council have awarded the
contract for the construction of the new Just Wright sho€
factory to Albert E. Ponsford, his tender for the cornpl‘.ete
work being $33,053. Other contracts in connection with
the work are as follows: Sprinkling system, to cost $3,100
the General Fire Equipment Company of Toronto; vault
doors, costing $356.25, Ford & Fetherston, of Hamilton;
electric elevator, $520, will be supplied by the Otis-Fenso®
Company. The factory, complete, will cost $37,620.25. :

Hamilton, Ont.—Articles incorporating the Internation?
Harvester Corporation, with an authorized capital of $70
000,000, was filed with the secretary of state at Trenton, N]'
the incorporators being connected with the Internation?
Harvester Company, a COncern already chartered under t e
laws of New Jersey with an authorized capital of $140,000,000°
The new corporation has been formed for the purpose of_ tak-
ing over the business and properties of the Internation y
Harvester Company in foreign countries, including the mant
facturing plants in Canada, France, Sweden, Germany an

Russia.
— ew——

. VANCOUVER BRANCH OF THE CANADIAN
SOCIETY OF CIVIL ENGINEERS.

—

At the annual meeting of the Vancouver branch of the
Canadian Society of Civil Engineers, held on 20th ]anuaﬂf”
1913, the following officers were elected for the ensuing_ Yeaf:
Chairman, G. E. G. Conway; vice-chairman, L. G. RobmSon”
secretary-treasurer, F. Pardoe Wilson ; executive, C. E. C'ﬁc
wright and W. A. Clement. Secretary’s address, 422 Pacl
Building, Vancouver. g

/

ALBERTA ARCHITECTS’ ASSOCIATION.

The annual convention of the Alberta Architects’ Ass0¢?
tion was held January 23, 24 and 23, at the Edmonton Boaf
of Trade Rooms, Edmonton, Alta. The following Qfﬁ'ce
were elected for the coming year: President, R. W. L“fes'
Edmonton: hon. president, G. M. Lang, Calgary; 1st vice
president, Jas. Henderson, Edmonton ; 2nd vice-presidents 11:
J. O’Gara, Calgary; hon. secretary, W. D. Cromarty, Ed®° 5
ton; hon. treasurer, G. H. McDonald, Edmonton. The fon_
lowing is the newly elected council: R. P. Blakey, Edmos‘
ton; L. Gibbs, Edmonton; Geo. Fordyce, Calgary;
Mayor, Calgary, and R. P. Barnes, Edmonton.

—_————

MEETING OF THE SOCIETY OF CHEMICAL
i INDUSTRY.

A largely attended meeting of the Society of Chelﬂ“‘::.
Industry was held last week in Montreal. Prof. R. F. Rﬂ"teg
was in the chair. The lecturer of the evening was Mr. Ja® .
0. Meadows, superintendent of the filtration plant © .
Montreal Water and Power Company, who spoke on “\a 3
Purification,” with special reference to rapid sand ﬁltfaﬂoof
In the course of his lecture he described various form? 4
chemical and mechanical filtration, and referred to the * ¢
tems being installed for Montredl and suburbs. The le
was followed by an interesting discussion.
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PERSONAL.

SETON PORTER has been admitted as a member of the
firm of Sanderson & Porter, consulting engineers, New York.

RICHARD S. BUCK has retired from the firm of Sander-
son & Porter, of New York, and has become chief engineer
of the Dominion Bridge Company, of Montreal.

GEORGE CRAIG, assistant city engineer of Omaha,
Neb., has been appointed city engineer of Calgary at-a
salary of $5,000 per annum.

W. A.» OSTROM, chief engineer of the power house,
Saskatoon, Sask., has resigned his position and will become
general erecting superintendent of the General Electric Com-
Pany west of Winnjpeg.’

LEE MURRAY, M.C.E. (Melb.), M.Inst.C.E., M.LLE.E.,
M.I.Mech.E., who recently retired from the position of gen-
eral manager of Messrs. Bruce Peebles & Company, Limited,
engineers, Edinburgh, has started business on his own ac-
Count in London as engineering representative (buying, in-
Specting, etc.) for firms and corporations in the colonies
and abroad. Mr. Murray’s address is 10 Norfolk Street,
Strand, London, W.C.

PHELPS JOHNSON was born in Orange County, U.S.
From 1872 to 1879, Mr. Johnson was engineer for the Haw-
kins Iron Works, at
Springfield, Mass.
In 1879 he became
assistant  engineer
for the Wrought Iron
Bridge Company, of
Canton, Ohio. In
1882 he came to To-
ronto as engineer
and manager of the
Toronto Bridge
Company, which
afterwards became
the Dominion Bridge
Company. In 1888
he became chief en-
gineer of the Do-
minion Bridge Com-
pany, at Lachine,
P.Q., which position
he retained until
18092. In 1892 Mr.

Phelps Johnson, the New President of Johnson was ap-

the Canadian Society of pointed general man-

Civil Engineers. ager of the Domin-

ion Bridge Com-

?aDY, which position he holds to-day. Mr. Phelps Johnson

1S also president of the St. Lawrence Bridge :Company, which

COmpany was formed to construct the steel superstructure of

the ney, Quebec bridge. Mr. Johnson is a member of the St

JE“"IES Club, the Engineers’ Club and the Royal St. Lawrence

acht Club of Montreal. Last year at the annual meeting of

e Canadian Society of Civil Engineers he was elected a
Member of the council.

2 ‘RAY R. KNIGHT has received the appointment of city
U8ineer of Fort William. Mr. Knight, who is an associate

!I:lember of the Society of Civil Engineers and associate of the
s

:1;1;: des,igning engineer in the sewer department of the city
s neer_§ office, Toronto. During the two years he has held
Position he has been responsible for the design and
ANning of sewerage schemes and storm sewers to the value
nearly $4,000,000. In addition to this he was called upon

0 g : Y
feport and give estimates for the disposal of the house

of

titution of Municipal and County Engineers, is at present .
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refuse of Toronto involving an expenditure of $90o,000. Be-
fore coming to Canada, a little more than two years ago, Mr.
Knight was deputy town engineer of Bromley, England, and
for five years previously held a similar appointment at Wood
Green, London, England. Special street railway and sewer-
age work occupied his time before this at Folkestone, Eng-
land. He was articled to the town engineer, Carnarvon,
North Wales. For nearly sixteen years Mr. Knight has been
engaged in municipal engineering in every phase, including
many large sewerage, street railway, roadway and waterworks
undertakings.

FRANCIS C. GAMBLE, the new vice-president of the
Canadian Society of Civil Engineers, is the second son of
the late Clark Gamble, K.C. He was born in Toronto, on

Mr. Francis C. Gamble. Vice-President of the Canadian
Society of Civil Engineers.

October 23rd, 1848. His early education was received in Up-
per Canada College and by private tuition. He began his
engineering career on the Intercolonial Railway in 1869.
In 1872 he was assistant engineer on the Canadian Air Line
(Great Western Railway), subsequently he became resident
engineer for the contractors on the P.E. Railway. He was
assistant engineer for the Intercolonial Railway, the
Q.M. & O. Railway, and the Canadian Pacific, at Rat Port-
age, during construction. In 1880 Mr. Gamble was sent to
British Columbia as assistant engineer on Government work
above Yale, B.C. He was afterwards transferred to the De-
partment of Public Works of Canada in British Columbia.
In 1887 he was appointed resident engineer in the province
which position he resigned in 1897 to become public works
engineer and inspector of dykes for the province of British
Columbia. In 1911 he became chief engineer and inspecting
engineer of Railways for British Columbia. Mr. Gamble was
elected a member of the society in 1887. He is also a mem-
ber of the Institute of Civil Engineers, of London, Eng., and
of the American Society of Civil Engineers.

S. BRUCE McCONNELL, Assoc. M. Can. Soc. C.E.,
formerly assistant division engineer of - the Canadian Pacific
Railway, at Montreal, Que., has been promoted to be assist-
ant engineer. His headquarters will remain at Montreal.
Mr. McConnell entered the railway service in 1898 as a transit-
man on the location of the Midland Railway of Nova Scotia.
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Later he was transitman and restdent engineer on construc-
tion of the Great Northern Railway of Canada, and resident
engineer of a railway in Cuba. He joined the engineering
staff of the Canadian Pacific in 1902, as asSistant engineer in
charge of yard construction at North Bay, Ont.

MAJOR W. W. CROSBY, M.Am.Soc.C.E., chief engineer
to the Maryland Geological Survey, and consulting engineer,
Baltimore, Md., on January 3ist delivered an illustrated
lecture on ‘“Engineering Duties and Responsibilities,”” before
the graduate students in Highway Engineering at Columbia

University.
—_———

OBITUARY.

—_—

JULIAN THORNLEY, M. Am. Soc. C.E., died in the
Masonic Hall Building, New York City, December 28. He
was 44 vears old, was formerly an engineer with the New
York State Water Supply Commission, and was at one time
resident engineer on the construction of the plant of the Elec-
trical Development Company at Niagara Falls, Ont.

e O - S )
COMING MEETINGS.

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Fourth
Regular Meeting, Toronto Section. will be held at Engineers’ Club, 96 King
SQtreet, West, 8.15 p m., Friday. February, 7th, 1913. Secretary, H. T. Case,
611 Continental Life Building, Toronto.

UNIVERSITY OF TORONTO ENGINEERING SOCIETY.—Meeting on
Wednesday afternoon. Feb. 12th. Illustrated lecture by Mr. David Molitor of
Engineering Staff of the Panama Canal. H. Irwin, Secretary.

ILLINOIS WATER SUPPLY ASSOCIATION.—The Fifth Annual Meeting
of the Association will be held at the University of Illinois, Campaign-Urbana,
111.. March 11th and 12th, 1913. Secretary, Edward Bartow.

THE CLAY PRODUCTS EXPOSITION.—To he held in the Coliseum,
Chicago. Feh. 26th to Mar, &th.

NATIONAL PAVING BRICK MANUFACTURERS' ASSOCIATION.—
Annual Meeting will be held March. 3. 4 and ‘5. 1913, in the Green Room,
Congress Hotel and Annex. Chicago. Ill. Secretary, Will P. Blair.

THR INTERNATIONAL ROADS CONGRESS.—The Third International
Road= Congress will be held in London. England, in June. 1913. Secretary. W.
Rees Jeffrevs, Queen Anne's Chambers, Broadway, Westminster, London, S.W.

THE INTERNATIONAL GEOLOGICAL CONGRESS.—Twelfth Annual
Meeting to be held in Canada during the summer of 1913. Secretary, W. S.
Lecky, Victoria Memoriam Museum, Ottawa -

—_—— ——
ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—413 Dorchester Street
West. Montreal. President, Phelps Johnson; Secretary. Professor
C. H. McLeod.

KINGSTON BRANCH—Chairman, A. K. Kirkpatrick; Secretary, L. W Gill;
Headquarters : School of Mines, Kingston.

OTTAWA BRANCH—

177 Sparks St. Ottawa. Chairman, R. F. Uniacke, Ottawa: Secretary,

H. Victor Bravlev, N.T. Ry.. Corv Bldg. Meetings at which papers are

read, 1st and 3rd Wednesdays of fall and winter months: on other Wednes-

day nights in monlh there are informal or business meetings.

QUEBEC BRANCH—Chairman, W. D. Baillairge; Secretary, A. Amos: meet
ings held twice a month at room 40, City Hall.

TORONTO BRANCH—96 King Street West, Toronto. Chairman, E. A, James :
Secretary-Treasurer, A. Garrow. Meets last Thursday of the month at
Engineers’ Cluh.

VANCOUVER BRANCH—Chairman. G. E. G. Conway ; Secretary-Treasurer,

. Pardo Wilson. Address: 422 Pacific Building, Vancouver. B.C.

VICTORIA BRANCH—Chairman, F. C. Gamble: Secretary. R. W. MaclIntyre:
Address P.O. Box 1290.

WINNIPEG BRANCH—Chairman, J. A. Hesketh: Secretary. E. E. Brydone-
Jack: Meets every first and third Friday of each month, October to April, in
University of Manitoba, Winnipeg.

MUNICIPAL ASSOCIATIONS

ONTARIO MUNICIPAL ASSOCIATION—President, Mayor Lees, Hamilton.
Secretary-Treasurer, Mr. K. W. McKay, County Clerk, St. Thomas, Ontario.

SASKATCHEWAN ASSOCIATION OF RUKAL MUNICIPALITIES —
President, George Thompson, Indian Head, Sask. ; Secy-Treasurer, E. Hingley,

Radisson. Sask.
THE ALBERTA L. I. D. ASSOCIATION.—President, Wm Mason, Bon

Accord, Alta. Secy-Treasurer, James McNicol, Blackfalds, Alta.
THE UNION OF CANADIAN MUNICIPALTIES.—President, Chase.
Hopewell. Mayor of Ottawa; Hon. Secretary-Treasurer, W. D. Lighthall, K.C.

Ex-Mayor of Westmount.
THE UNION OF NEW_BRUNSWICK MUNICIPALITIES.—President,

Councillor Siddall, Port Elgin:_Hon. Secretary-Treasurer. J. W. McCready, City

Clerk, Fredericton.
N OF NOVA SCOTIA MUNICIPALITIES.—President, Mr. A. S.

MacMillan, Warden, Antigonish, N.S, ; Secretary, A. Roberts, Bridgewater, N.S.

UNION OF SASKATCHEWAN MUNICIPALITIES.—President, Mayor
Bee, Lemberg; Secy-Treasurer, W. F. Heal, Moose Jaw.

UNION OF BRITISH COLUMBIA MUNICIPALITIES.—President, Mayor
Planta. Nanaimo, B.C.: Hon. Secretary-Treasurer, Mr. H. Bose, Surrey
Centre, B,C.

UNION OF ALBERTA MUNICIPALITIES. — President, F. P. Layton,
Mayor of Camrose; Secretary-Treasurer. G. J. Kinnaird, Edmonton, Alta.

N OF MANITOBA MUNICIPALITIES.—President, Reeve Forke,
Pipestone, Man.; Secy-Treasurer, Reeve Cardale, Oak River, Man.
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CANADIAN TECHNICAL SOCIETIES

ALBERTA ASSOCIATION OF ARCHITECTS.—President, R. W. Lines,
Edmonton ; Hon. Secretary, W. D. Cromarty, Edmonton, Alta.

ASSOCIATION OF SASKATCHEWAN LAND SURVEYORS.—President,
J. L. R. Parsons, Regina; Secretary-Treasurer, M. B. Weeks, Regina. '

ASTRONOMICAL SOCIETY OF SASKATCHEWAN.—President, N. Mc-
Murchy ; Secretary, Mr. McClung, Regina.

BRITISH COLUMBIA LAND SURVEYORS' ASSOCIATION. - President,
W. S. Drewry, Nelson, B.C.; Secretary-Treasurer, S. A. Roberts, Victoria, B.C.

BRITISH COLUMBIA SOCIETY OF ARCHITECTS.—President, Hoult
Horton; Secretary, John Wilson, Victoria, B.C.

BUILDERS‘ CANADIAN NATIONAL ASSOCIATION.—President, E. T.
Nesbitt; Secretary-Treasurer, J. H. Lauer, Montreal, Que.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.—President,
Wm. Norris, Chatham, Ont.; Secretary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCIATION.—President, Peter
Gillespie, Toronto, Ont. ; Secretary-Treasurer, Wm. Snaith, 57 Adelaide Street,
Toronto, Ont.

CANADIAN CLAY PRODUCTS' MANUFACTURERS' ASSOCIATION.—
President, W. McCredie ; Secretary-Treasurer, D. O. McKinnon, Toronto

CANADIAN ELECTRICAL ASSOCIATION,—President, A. A. Dion, Ottawa
Secretary, T. S. Young, 220 King Street W., Toronto.

CANADIAN FORESTRY ASSOCIATION —President, John Hendry, Van-
couver. Secretary, James Lawler Canadian Building, Ottawa.

CANADIAN GAS ASSOCIATION.—President, Arthur Hewitt, General
Manager Consumers’ Gas Company, Toronto ; John Kelilor, Secretary-Treasurers
Hamilton, Ont.

CANADIAN INDEPENDENT TELEPHONE ASSOCIATION.—President,
W. Doan, M.D., Harrietsville, Ont. ; Secretary-Treasurer, Francis Dagger, 2
Richmond Street West, Toronto.

THE CANADIAN INSTITUTE.—198 College Street, Toronto. President
J. B. Tyrrell; Secretary, Mr. J. Patterson.

CANADIAN MINING INSTITUTE.—Windsor Hotel, Montreal. President.
Dr. A. E. Barlow, Montreal; Secretary. H. Mortimer Lamb, Windsor Hotel,
Montreal.

CANADIAN PEAT SOCIETY.—President, J. McWilliam, M.D., London,
Ont.;: Secretary-Treasurer, Arthur J. Forward, B.A., 22 Castle Building.

Ottawa, Ont.

THE CANADIAN PUBLIC HEALTH ASSOCIATION.—President, Dr.
Charles A. Hodgetts, Ottawa ; General Secretary, Major Lorne Drum, Ottawa.

CANADIAN RAILWAY CLUB.—President, A. A. Goodchild; Secretary»
James Powell, P.O. Box 7, St. Lambert, near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—Pgesident, Patrick
Dubee, Montreal; Secretary, Acton Burrows, 70 Bond Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—President, Dr. Fernow.
Toronto.: Secretary, F. W. H. Jacombe, Department of the Interior, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—Toronto, Presidents
G. Baldwin ; Secretary, C. L. Worth, 409 Union Station. Meets third Tuesday
each month except June, July and August.

DOMINION LAND SURVEYORS.—President, Mr. R. A. Belanger, Ottawa
Secretary-Treasurer, E. M. Dennis, Dept. of the Interior, Ottawa.

EDMONTON ENGINEERING SOCIETY.--President, J. Chalmers : Secret-
ary, B. F. Mitchell, City Engineer’s Office, Edmonton, Alberta.

ENGINEERING SOCIETY, TORONTO UNIVERSITY.—President, J. E-
Ritchie ; Corresponding Secretary, C. C. Rous.

ENGINEERS" CLUB OF MONTREAL.—Secretary, C. M. Strange, 9 Beaver
Hall Square, Montreal. :

ENGINEERS’ CLUB OF TORONTO.—9% King Street West. President,
Willis Chipman ; Secretary, R. B. Wolsey. Meeting every Thursday evening
during the fall and winter months.

INSTITUTION OF ELECTRICAL ENGINEERS.—President, Dr, G. Kapp >
Secretary, P. F. Rowell, Victoria Embankment, London, W.C.; Hon. Secretary-
Treasurer for Canada, Lawford Grant, Power Building, Montreal, Que.

INSTITUTION OF MINING AND METALLURGY.—President, Edgat
Taylor ; Secretary, C. McDermid. London, England. Canadian members O
Council :—Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain and W, H. .Miller
and Messrs W. H. Trewartha-James and J. B. Tyrrell.

INTERNATIONAL ASSOCIATION FOR THE PREVENTION OF SMOKE-
—Secretary R. C. Harris, City Hall, Toronto.

MANITOBA ASSOCIATION OF ARCHITECTS.—P ident, W. Fingland~
Winnipeg; Secretary, R. G. Hanford. .

MANITOBA LAND SURVEYORS.—President; George McPhillips ; Secret-
ary-Treasurer, C. G. Chataway, Winnipeg, Man.

NOVA SCOTIA MINING SOCIETY.—President, T. J. Brown, Sydney Mines-
C. B.; Secretary, A. A. Hayward.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.—President, J. K.
MacKenzie; Secretary, A. R. McCleave, Assistant Road Commissioner's Office»
Halifax, N.S

ONTARIO ASSOCIATION OF ARCHITECTS.—President, C. P. Meredith~
Ottawa; Secretary. H. E. Moore, 195 Bioor St. E., Toronto.’

ONTARIO PROVINCIAL GOOD ROADS ASSOCIATION.—Presiden‘:
Major. T. L. Kennedy; Hon. Secretary-Treasurer, J. E. Farewell, Whitby *
Secretary-Treasurer, G. S. Henry, Oriole.

ONTARIO LAND SURVEYORS'’ ASSOCIATION.—President, T: B. Speight*
Toronto; Secretary, L. V. Rorke, Toronto.

TECHNICAL SOCIETY OF PETERBORO.—Bank of Commerce Buildingr
Peterboro. General Secretary, N. C. Mills, P.O. Box 995, Peterboro, Ont.

THE PEAT ASSOCIATION OF CANADA.—Secretary, Wm. J. W. Booth»
New Drawer, 2263, Main P.O., Montreal. 2

PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECTS.—Secretary:
J. E. Ganier, No. 5. Beaver Hall Square, Montreal.

REGINA ENGINEERING SOCIETY.—President, A.J. McPherson, Regin®?
Secretary, J. A. Gibson, 2429 Victoria Avenue, Regina.

ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—President, H:
Russell, Winnipeg, Man. ; Hon. Secretary, Alcide Chausse, No. 5. Beaver H
Square, Montreal, Que.

ROYAL ASTRONOMICAL SOCIETY.—President, Prof. Louis B. Stewart:
Toronto ; Secretary, J.R. Collins, Toronto.

SOCIETY OF CHEMICAL INDUSTRY.—Wallace P. Cohoe, Chairman®
Alfred Burton, Toronto, Secretary.

UNDERGRADUATE SOCIETY OF APPLIED SCIENCE, McGILL UNI*
VERSITY.—President, W. G. Mitchell ; Secretary, H. F. Cole.

WESTERN CANADA IRRIGATION ASSOCIATION.—President, Dunca”
Marshall, Edmonton, Alta. Permanent Secretary, Norman S. Rankin, P-“*
Box 1317, Calgary, Alta.

WESTERN CANADA RAILWAY CLUB.—President, R. R. Nield ; Secretary?
W H Rosevear, P.O. Box 1707, Winnipeg, Man. Second Monday, exceP®
June, July and August at Winnipeg.
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