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HOTEL MOSSOP. TORONTO. J. P. Hynes, Architect.

One of the many high-class contracts executed by us this season

Axrchitects fully'appreciate the fact that our unexcelled facilities for the execution of
such work as the above illustration shows, place us in a position to undertake their
most difficult marble problems.

THE HOIDGE MARBLE CO., Limited

Office and Works Phone N. 3299

34 Price Street TORONTO
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Customs Revenue.

UBILATION almost akin to hysteria seizes our Can-
adian dailies, when the government announces that
our import duties for a given month show an in-

crease over those of the corresponding period of the
preceding year. We are told that such a condition is an
unmistakable sign of prosperity insofar as pcople cannot
spend money that they haven’t got, and if our people
have money with which to buy foreign products, then it
is a sign that we are prosperous,

When our official returns show that our government
has collected a million and a half dollars more in custom
duties during a certain month than the same month of
a former year, it simply means that we have spent in the
foreign markets of the world about eight and a half
million dollars more during the month in question, than
we did the corresponding period of the preceding year.
These calculations are based upon the assumption that
our average rate of import duties represent about 18
per cent. of the value of the imported product, and does
not provide for the undervaluation of imports as is
regularly practised by foreign shippers and Canadian
importers of almost every important class of product
brought into this country. So it is safe to say that when
the custom revenue of the Dominion Government in-
creases a million and a half, in a given month, it means
that our already comparatively large expenditure in for-
cign markets have for that month been increased by at
least Ten Million Dollars,

This, it appears to us, should give a rather weak
excuse for exulation on the part of cither our press,
our manufacturer, the pablic, or the laborer. Canada
is a great, undeveloped, producing country, and we surely
cannot expect to build it up if we squander our money
abroad in the purchase of the product of foreign labor.

What would we think of the business capabilities of
a manufacturer who, upon sccuring his monthly state-
ment of his receipts and expenditures, would become
jubilant over the fact that his expenditures for that
month had increased 20 per cent. over those for the same
period of a former year, purely upon the basis of reason-
ing that it showed that he must have money or he could
nat spend it, and insofar as he had the money to spend,
he is entitled 1o believe that his business is prosperous?
If @ manager of a business institution showed delight
when presenting such a statement to his directors, it
would be easy to foretell the consequences.

Canada is not a consuming country. At least its
future, if it is to have one. is not bhased upon its ability
to consume. Tt is essentially a producing country and its
only hope for a future, depends upon its ability to sell
its products to the world and bring back the gold with
which to build up a nation industrially and finan-
cially sound, Canada is not a nation of holders of for-
eign dividend producing estates, industrial mining, wail-
road or hank stocks. that bring into the country annually
vast sums that might tend to offset a balance on the
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wrong side of our trade ledger. We are a nation of pro-
ducers, and every doltar of wealth that we may right-
fully lay claim to as our own, must come from the con-
suming nations of the world who have a market for that
which we can profitably produce.

But in the face of these indisputable facts, Canada’s
trade situation presents a most serious and yet ridiculous
state of affairs, for our trade returns show that we actu-
ally buy more than $50.000,000 worth of foreign products
more than we sell. At the present time this debit balance
on our trade ledger ‘is offset by the inflow of foreign
capital for investment purposes, and the wealth brought
into the country by the better class of well-to-do emi-
grants, .

Our trade conditions present a situation very much like
that of the inventor who has a good thing that it takes
mouney to develop, and, after finding a good angel, he pro-
ceeds to spend his money on the development of his idea,
without any attempt to place his_business upon a com-
mercially sound basis, Tle continues to spend more than
he takes in, and each year has his deficit made up by
additional cash from the good angel, until financial mis-
fortune one day overtakes his moneyed friend and he finds
Rimself without money’ with which to make up the deficit
created by extravagant and improvident expenditures.
He finally discovers, after much hardship, that a business,
to be sound, must show a balance on the right side of his
ledger.

This is truly our trade situation in Canada. We are
safe as long as foreign capital is obtainable ta offset our
expenditures, in excess of our receipts, but when financial
conditions in England or in the United States, abruptly
cut short this source of money supply, what will then
make up our minus balance? Under our present ﬁsgal
policy, we are solely at the mercy of forcign financial
conditions, over which we have no control. Commercial
or financial independence is impossible as long as we con-
tinue to buy more than we sell.

The very secret of the growth and wealth of the
United States is in the fact that she sclls annually over
$3500.000,000 more to the world than she-buys. Canada
buys more than twice as much from the United States as
we sell her.  Australia has an annual trade balance in her
favor of over seventy millions, Ts it not obvious that our
trade conditions are unsound, and that, as an undevelope:l
producing country, our trade balance should he placed
on the other side of the ledger?

The importance of this grave national problem will be
all too evident when England or the United States is
visited with either serious financial or national difficulties,
We shall then he brought face to face with a situation
that will force us to realize the falsec sense of security
we have been laboring under, and our press will cease to
be so jubilant over increases in our Customs revenue.
The whole difficulty arises from our commercially un-
sound tariff laws. Our duties are just high enough to
render this a separate market from that of the United

201200



38 C O NSTURUT CTTI O N _Noveusss, 190.

States, and thus encourage the dumping of surplus over-
production of foreign manufacturers, and just low enough
to provide an effective adequate protection for the product
of Canadian enterprise against the ruinous dumping of
foreign surplus stocks and products of peasant labor.

National Status for the Profession.

RESPONSIBILITY that cannot he measured at
A this time, rests with the Quebec and Ontario
Associations, in the manner in which they deal
with the question of federation with the Royal Architec-
tural Tnstitute of Canada, at their annual assemblies, to
be held in the course of a few weeks. These are the two
oldest, largest and most influential architectural bodies in
Canada. Upon the action which they determine to t.akc
cn this question, depends, to a great extent, the estal)l|§11-
ment of a national status for the architectural profession
in Canada, :
It is true that the provincial associations can handle
Dbest the Jocal problems that confront the members of the

profession, and it is also true that their right to deal with

matters involving the interests of the protession in their
respective provinces should not be interfered with, but
it is equally true that there are many questions to be dealt
with, that are of a national character. Problems and
difficulties that are common to members of the professfon
in every province in Canada, should have the attention
of a strong national body; an organization representative
of, and hacked up by all the provincial associations. As
it is, the architect in Canada has no national status, and
will never have such until all the architectural associa-
tions and clubs in the Dominion become federated under
one charier, and agree upon a common basis of action.

This is surely a desired end toward which to work,
and is a course deserving the earnest, unselfish co-opera-
tion of every self-respecting architect in Canada.

With this purpose in view, the R.AT.C. was formed.
a charter secured, and an affliation effected with the
R.1.B.A. As to whether the original methods adopted m
the organization of this national body are now considered
to be in due order or not, is a matter too late to discuss.
As to whether the present policy of the R.A.LC. is con-
sidered favorably or unfavorably, is a matter that has
nothing to do with the importance of the work it has
undertaken, nor the necessity for its existence. Tf it is
believed by some that mistakes have heen made, then it
hecomes the duty of these to attempt to have them recti-
fied. But let the settlement of such differences of opinion
as may exist between members of the different provincial
bhodies, be discussed and adjusted with that dignified spirit
of common interest, that should temper the deliberations

of men who belong to so anciem and honored a pro-,

fession as architecture, - .- .. .

It would be the height of folly to undertake to estah-
lish two national architectural bodies in a country where
there is such a limited number of practitioners. Such an
attempt would be disastrous to the interests of the pro-
fession generally in Canada, and would make impossible
for many years to come, the accomplishment of those
things which a national organization should hop: to se-
cure to its members, 1§ the profession divides against
itself in dealing with such an important problem as fed-
eration, it is dificult to understand how they can expect
the public they serve to be in sympathy with the cause of
architecture, ) .

The members of the Royal Architectural Institute of
Canada realize that there are many differences to bhe ad-
justed before a complete federation can be effected, and
‘are anxious to have these difficultics overcome in such a
maunner as will result in the common welfare of the pro-
fession. “I'his will only be possible when the several
associations will deal with the matter with that concilia-
tory attitude becoming earnest men. Quibbling over per-

‘sonal likes or dislikes, or ceremoniously standing on

points of minor importance, must be made subservient
to the one aim every provincial association must keep
first and foremost before them, and that is the establish-
ment of a truly nationa! architectural organization.

Federations have heen formed by men in almost every
branch ‘of human endeavor the world over, and it would
seem incredible that architects should he unable to
agree among: themselves sufficiently to do that which has
been possible by business men, doctors, lawyers and
tradesmen, -

Tt now, therefore, rests with the Ontario and Quebec
associations to determine to a large extent, just what
degree of the future success and usefulness of the R.ALC,
they may rightfully be credited with. I'he cause is worthy
of earnest thought and endeavor, and the inevitable re-
sults to be obtained, are worth the sacrifice of a few
provincial ideals. '

Toronto as Planned by Civic Art Guild.

ILL TORONTO cver ¢lect a body of men to its

city ‘council who will sacrifice politics and sclf-

interest to the extent of the appointment-of a

permanent board with power to- carry out a systematic

plan for the beautification of the city? Much has heen

done in this direction in other cities, but as yet Torento

has done nothing more than-inspect and criticize plans,

and appoint a committee for this purpose, which it has

given no authority to either adopt a plan or carry out
any scheme, : ’

Despite the discouraging attitude of Torento's city
fathers, the Toronto Giiild of Civic Art proceeds to work
out its suggested plans with an enterprising courageons-
ness that is to be highly commended. Most of the mem-
bers of this club who have given much of their time to
this apparently thankless work, can never hope to see
their plans completed, even though the city accepted their
suggestions and proceeded 1o put them into execution at
once, ’

The most recent scheme as presented by the Toronto
Guild of Civic Art, has just been issued in the form of a
splendidly illustrated and printed brochure, accompanied
by their report.

Accompanying the report is the plan of the proposed
changes, showing by the usc of colors what the Guild
aims at.

In short, the plan shows two great diagonal thorough-
1ares from the centre of the city to the north-eastern and
north-western suburbs. Tt is claimed that these, though
costly, would more than pay for themseclves. These roads
are calculated for four lines of tracks. Every street north
of Queen street would be crossed by one of these diag-
onals, which would be 125 fect wide, with broad roadways
and sidewalks.

A radial road project is onc part of the scheme ot
beautification, the other is the connecting of the various
squarcs and parks by boulevards, driveways and park-
ways, The sea-wall project is a “cardinal and important
section of the improvemenis.”

The president of the Guild, Mr, John A, Fwan, says
in the Grose: “Tt will he the feeliig of all who give any
thought to the matter that in Taronto we are at the part-
ing of the ways with reference to what the future aspect
of the city is to be. Tt does not need a prophet to predict
that the next ten or fifteen years will see radical changes
in streets and structures.” .

Instances and illustrations of what other cities have
done arc given at some length, The Kingsway, in Lon-
don, cost $20,000,000, and at the date of opening the
revenue derived from sales and leases was $15.000 a year
in excess of what was required to carry the sinking fund.

Baltimore, after its fire, raised $30,000.000 for civic
improvements. Toronto’s similar opportunity was allowed
to pass with the installation of a $300,000 high pressure
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fire system. New York has $21,000,000 in cash over and

above the outlay on establishing Central Park. Mexico
is spending $100,600,000 on improvements, Buenos Ayres
$70.000,000.

The park system prapases to link together the existing
spaces along the waterfront to the Humber River, up the
Humber valley to Lambton, thence easterly by drives in
the ravines to the head of Avenue road, thence easterly
to a park above Eglinton avenus, to the Don Valley, to
Riverdale Park, easterly again to Scarboro’ Cliffs, and
back to the waterfront south of Ashbridge’s Bay and on
to the Island. Thirteen new parks would be included in this.
Queen's Park is to be a point whence parkways run to
connect it with the larger system. The establishing of
twenty-eight new playgrounds in all the congested dis-
tricts is no small part of the Guild’s programme.

In carrying out its plans the Guild proposes the forma-
tion of a civic commission that would be a body with a
continuous policy, '

The report closes with an appeal to all citizens to in-
terest themselves in the work. :

Calgary’s City Hall.
‘ N ’ HETHER TO GO on with the work and com-

plete the new city hall, or to board it up and

abandon it entirely, has been the subject of
debate among the citizens of Calgary for some little time
back. The city's plight as regards its “white elephant,”
as the unfinished municipal building has been “dubbed,”
is an unusual one. Not that it is an uncommon thing
for a city to experience the pangs of “outrageous for-
tune,”" by being assured that a certain building, fully
cquipped. can be built for a specific sum, and then to
find that when the structure reaches a certain stage, an
excessive additional amount is required to complete the
work: but because the ratepayers in this particular case
stubbornly baulked when it canle to approving of a fur-
ther expenditure of over one-half the amount originally
asked and authorized.

The practice, quite general among promoters of public
buildings, of deceiving the ratepayers by underestimating
the complete cost of a structure, in order to get the
work under way, has a element of chicanery avhich is to
be greatly deprecated. Originally, the city hall in ques-
tion was to have cost $150.000," but now an additional
sum of $80.000 is necessary to complete it. Had the
proposition been put before the ratepayers clearly and
frankly in the first place, the probability is that no inter-
ruption of the work would have occurred. A body of
ratepayers, like an individual, is open to reason; they
do not expect a better building than they are willing to
pay for. Undoubtedly had matters been fully cexplained,
and the $230,000 asked for at the outset, the amount would
have heen forthcoming in the same corp d’esprit, as the
sum originally voted.

Usually in a case of this kind, a community forks out
the extra sum, and regards such a procedure as a matter
of maladministration or a species of graft. Graft, how-
ever, does not enter into such a deal as often as is supposed.
Fvery dollar spent in the building in question, has been
fully accounted for in the statement of expenditure filed
with the city. It must be admitted, nevertheless, that
there was a phase of trickery in the erection of the city
hall, which places a stigma on those who were identified
with its construction. This is. indeed, unfortunate, as
the architect and promoters are the victims of self-created
circumstances: circumstances over which they had abso-
lute control. If a building of a certain type, equipped
and furnished a certain way, cannot be huilt for a cer-
tain sum, then let the ratepayers be told so frankly,

The ratepayers of Calgary are not, we believe, at
heart adverse to voting the sum required for the com-
plctiénl of the structure, but by turning thg proposition
down in a recent plebiscite, they showed their resentment

. as being wholly destitute of civic pride.

o

at being “duped” at the time the erection of the buildings
was first advanced. Such things have happened before,
and will in all probability happen again, but never before,
possibly, has a community showed its disapproval so
strongly of this sort of procedure. Just so long as there
is a tendency to underestimate the ultimate cost of a
building, unnecessary interruptions and difficulties. will
arise, and those upon whom the work devolves will be
charged with employing misrepresentation and shady
methods at one stage or the other of its development.
Possibly the most logical way for a municipality .to
avoid the unpleasantness of an affair of this kind is to
appoint a hoard of assessors, such as is demanded by the
Royal Architectural Institute of Canada, to pass upon the
plans and fix the complete cost of the building according
to the market value of labor and the materials to be em-
ployed. The fees of such a board would be but a small
consideration at the most, and the cost of the structure
would—save possibly for a’ slight variance one way or
the other-—be definitely established to the satisfaction of

‘all parties concerned.

Calgary will evidently be prepared to meet sucl
a contingency when any like improvement comes up in
future, and other municipalities will do well to profit by
her present experience. As it is, the city, hall stands
to-day practically. an abandoned project, and odium has
been heaped upon the heads of these who were identified
with its construction. One councilman at a recent meet-
ing. vented his splcen by suggesting that the building be
turncd over to the Alberta Government and converted
into a Provincial Jail, but such an act was frowned upon
Instead, there
is a feeling manifest that the citizens are now in a more
generous mocod, and a petition will shortly be circulated
among the business men and ratepayers requesting that
the council and conmmissioners again submit the by-law at
the next municipal election. It is quite possible that if
sufficient signatures are obtained, the by-law this time will
be adopted.

While therc is nothing to show that the money orig-
inally voted has been in any way misapplied, neverthe-
less, the methods of "carrying out the project, and the
manner in which payments were made on the work, is
being made the subject of a searching investigation.

One thing in connection” with the whole affair, which
is quite evident, is the fact that the practice of under-
estimating the ultimate cost of a building to be built
of certain materials and according to certain specifi-
cations, results in no good. It not only operates against
the interests of the architect employed, and his client, but
also casts a reflection on the standing of architecture
as a profession. Ignorance is no excuse, and wiles and
guiles have no place in architecture. The policy of
tricksters and artificers, is something to be greatly dis-
couraged by practitioners in general.

Discrimination in Favor of U.S. Products

EARLY A YEAR AGO Toronto's city officials
did themselves “proud”, in defying the Cana-
dian Customs authorities in an attempt to bring
into the country plans for the new filtration plant, with-
out the payment of the rightful duties. Their attitude
in this matter was anything but becoming civic officials
of a city that boasts so loudly of its loyalty, and shouts
so vociferously the “Made in Canada” slogan. The con-
tention of the offending authorities, in the protection of
their almost untenable position was that it was impossi-
ble to secure an engineer in Canada with sufficient know-
ledge and experience to design the plant, Toronto had
voted to build, and, while this was no excuse for the
violation of our Customs laws, it was accepted for what
it was worth. '
But we are now presented with a case where the
¢ity has actually discriminated against Canadian pro-
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ducts in favor of those of United States manufacture:
2 flagrant violaticn of every principle of good business
“and fair play. In fact two cases have bucn brought to
our notice recently, and we have no doubt that investi-
gation would bring to light many more, where Ameri-
can goods were adopted by the city as standards in their
specificaticns.  ]. L. Mott’s plumbing ware was used as
the standard in the specifications for Toronto's new lava-
tory, and enamelled ware ef another American manufac-
tory was named at the standard in the specifications for
the plumbing work in the new Public Bath House. Every
architect and plumber in Canada knows that this action
on the part of the authorities of Toronto, is absolutely
withont justification. \Ve have plumbing enamelled ware,
manufactured in Canada, by purely Canadian institutions,
that equals, if not excells, in every point ol comparison,
(design, quality, color and price), anything that is man-
ufactured on the globe, If there is one line of goods
which goes into a building that is made in Canada of
as good or better quality, and that may be obtained un-
der as good or better conditions, as compared with the
products of foreign manufacturers, it is porcelain enam-
elled plumbing ware.

If Toronto officials will discriminate against Cana-
dian manufacturers of enamelled ware, they will favor
goods of foreign manufacture, whenever they so please,
without the least consideration of the interests of the
Canadian manufacturer or laborer, in view of the fact
that Toronto is one of the largest, if not the largest
manufacturing centres in the Dominion, this policy is at
the least highly inconsistent.

We have one manufacturer of plumbing enamelled
ware in Canada, well known to every architect, builder
and plumber, whose goods are specified and used in some
cf the largest and best equipped buildings from coast
to coast; whose goods are sold in competition with the
largest manufacturers in the world, in France, Belgium
and other continental countries of Europe; who has built
up in a few years, an enormous industry in Canada,
under the most trying conditions of foreign competition,
and who to-day employs upwards of four hundred men.

Surely such Canadian-mdnufacturers should at least
be given an even chance with the United States firms.
Canadian architects realize and appreciate the import-

ance of the encouragement of the establishment of such -

institutions in this country, and they show it in .their
private work, but it is left with the public servants in
Canada’s greatest manufacturing center, to thus operate
ag'linst the industrial welfare of our country, by adopt
ing as standards, products of the United States manu-
facturers -

Great is the jubilation of 'oronto over the prospect
of the establishment of a new industry in the city, and
yet they encourage the sending of its money for public
improvements out of the country to strengthen our al-
ready formidable competitors. Where ever it is at all
possible, every architect, every contractor. and every
government (Municipal, County, Provincial or Domin-
jon), should use Canadian standards and if competition
of foreign manufacturers is desired, let the burden of
satisfying the specifications fall upon them and not upon
our own manufacturers. Let the foreign products be
made to suit Canadian standards instead of Canadian
products to suit foreign standards,

"British Architectural Drawings for C.N.E.

HENEVER the question of Architectural Ed-

‘N, ucation is discussed by members of the pro-
fession, without exception, one of the most

deprecated of all conditions that militate against the ad-
vancement of this branch of Art and Science, is the
_lack of interest and appreciation, by the lay public, of
the @sthetic in architecture. \Vhile there is no art with
which the general public is wore materially concerned,

there is none about which the layman actually knows
less,

It is the layman that cvery well-organized architec-
tural association has sought, and is seeking to educate
to appreciate the beautiful in architecture. ‘T'his under-
taking has proven a most arduous and thankless task,
in the New World especially, and every accomplishment
that furthers the efforts of the profession in this direc-
tion is heralde:l with much joy and satisfacticn by every
architect who lcves his profession,

In this direction, the Ontario Association of Archi-
tects may rightfully claim credit for having been success-
ful in bringing about one of the greatest victories for
the cause of architecture in Canada, during the past de-
cade. At the instigation of the Toronto branch ol the
0.A.A,, the directors of the Canadian National, last fall,
set aside a portion of the Applied Arts Building, for an
architectural exhibit. Designs were submitted from al-
most every portion of the Dominion and the interest
shown by the public in this exhibit, through the con-
stant stream of visitors, convinced the Canadian Exhi-
bition officials ‘of the advisability of making this new de-
parture a permanent annual affair. With the vigw of
adding interest to next vear’s exhibit, Mr. Geo. .
Gouinlock, president of the O.A.A.. suggested at one of
the nooun-day luncheons of the Toronto branch of the
association, that an effort be made t¢ secure a number
uf designs and studies from some of the more promin-
ent architects abroad. He believed that such an exhibit
would estimate interest in the architectural section of
the Arts building; it would prove of educational value to
the architect and the student and would cultivate a bet-
ter appreciation of the art by the lay public, thereby ul-
timately resulting in a better style of architecture in
Canada, .

Mr. Gouinlock was earnest in his very commendable
suggestion, and prevailed upon Dr. Orr, (manager of
the Exhibition), to interview some of the more promin-
ent architects in England, where he is at present on a
trip, with the view of arranging for an exhibit of the
work of well-known English designers. Mr. Gouinlock
brought the matter before the Royal Architectural In-
stitute of Canada at the annual banquet recently held in
Toronto, and appealed for their co-operation and sup-
pert.

As a result of Mr, Gouinlock’s personal efforts with
the co-operation of the O.A.A., Mr. Orr has succeeded
in securing an exhibit from the British Society of Ar-
chitects, which will undoubtedly include specimens of the
work of such men as Sir Ashton Webb, F. C. Colcoatt,
Belcher and other noted British architects,

T'o thus secure to the profession of Canada, perman-
ent facilities for an annual exhibit at the greatest yearly
exhibition in the world, for an exhibit of the work of
Canadian architects from the Atlantic to the Pacific,
supplementecd by the designs and studies of the best ar-
chitects of the Mother country, where they may be
viewed by more than half a million visitors every vear,
we maintain to be the grealest achievement for the pro-
motion of a better appreciation of the Art of Architec-
ture of the last decade.

Building Operations in October.

) REDICTIONS VENTURED earlier in the season
as regards fall building operations, are being
fully borne out as the late months materialize.

October was another period of activity in which the vol-
ume of new work undertaken greatly exceeded that of
the corresponding month of last year, and as yet nothing
has turned up to indicate otherwise than a continuance
of this prosperous condition for some time to come.
Two gains are noted to every loss, and the average in-
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crease for the month, as based on comparative figures
supplied CONSTRUCTION, was slightly in excess of 42 per
cent, ’ '

Calgary again reporis the biggest increase for the
month, following her phenomenal advance of 399 per
cent, in September, by another sweeping gain of 355
per cent. Sydney is second in the list, with 841 per cent.
to the good, while Berlin again bobs up in the third
highest place with a substantial increase of 173 per cent.
10 her credit.

Of the places to suffer a reversal—two of which are
noted in the east, three in Ontario, and two in the west—
St. John and London, which experienced a decline of
67 per cent. and 47 per cent. in order named, were hit
the hardest. It may be mentioned, however, in the case
of London, that the total value for permits issued up
to date, is just double the amount expeded for new
buildings during the entire year of 1908; and also that
the outlook there at the present time is anything but
discouraging.

Aside from the losses at Edmonton and Regina, which
fell behind their last year’s figures for the month, to the
extent of 15 per cent. and 10 per cent. respectively, the
West, in general, more than held its own. Vancouver
registered an increase of 15 .per cent.: Winipeg 10 per
cent.; and Victoria 5 per cent.; while Lethbridge looms.
up with $190,270 for new work undertaken, which brings
the total value of permits for the year well over the
million mark for the first time in her history. In all
these places, the immediate prospects are all that could
be desired. Winnipeg is displaying an activity in the
realty market seldom before witnessed at this time of
the vear, and, as for Vancouver and Victoria, the pres-
ent indications are that both of these places are just
heginning to grow.

In Ontario, besides the gain in Berlin, other advances
recorded were:—Toronto 51 per cent.; Fort William, 39
per cent.; and, Hamilton 16 per cent. Windsor, which
registers an amount of $19,500, can also be included in
the list of gains, while as for Port Arthur, which had
$271,000 to her credit last month, it might be explained
that the small amount ($3,500), is not representative of
the new work undertaken at that place, owing to the
fact that there are no building regulations outside of
fice limits, and hence no means of obtaining a complete
record. The two set backs noted in addition to that of
London's, mentioned above, are: Peterboro,, 43 per cent.,
and Stratford, 32 per cent. In both cases, however, the
corresponding amounts for the month are relatively
small, and the losses, therefore, can hardly be regarded
as seriously affecting the general situation. Practically
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Halifax, N.S. ... 34,200 46,160 e 25.90
Lethbridge, Alta. 190,270 Ceaeee ceeene eeen
London, Ont. ..... 29,880 57,210 oo 4a7.77
Montreal, Que, ... 628,645 422,080 48.53 Ceees
Peterboro, Ont, .. 16,690 29,450 PN 43.32
Port Arthur, Ont.. 3,500 veves eee 1062
Regina, Sask. ..... 52,080 68,270 eaeee .64
St. John, N.B. .... 23,800 73,850 eerene 67. 4
Stratford, Ont. ... 4,100 6,100 veve 32.7!
Sydney, N.S. ..... 22,050 6,000 341.00 cevens
Toronto, Ont. ..... 1,540,355 1,019,492 51.09 ceees
Vancouver, B.C, .. 501,975 436,080 15.11 ereee
Victorla, B.C. ..... 111);,840 99,755 5.09 ese
Windsor, Ont. .... ,800 ...
Winnipeg, Man. .. 511,850 460,400 11.17

$4,540,290 $3,185,582 42.52 PN

all the places mentioned are substantially ahead <f 1908
in the season’s work, while the amount already recorded
in Toronto is greater than any previous yearly totad in
the history of the city,

Farther east, Montreal again comes forward by not-
ing an increase of 48 per cent. and as yet nothing has
occurred to stay her progress. This is the tenth con-
sccutive gain recorded, and in this respect, Montreal has
perhaps showed the most consistent development through-
out the year of any city in the Dominion. Halifax,
however, once more lags behind her former figures, her
less for the month being 25 per cent. It is quite pro-
bable, though, that a strong reaction will take place be-
fore very long, as the increasing importance of Halifax
as a port entry, clearly indicates that the city has not,
as yet, in any way approached the limit of its growth.

—

C.C.C.A. Board Discuss Next Gonvention

Q. DINNER was given recently at the St. Charles

Hotel, by Mr, Peter Gillespie, lecturer of the

Theory of Construction, Toronto University,

to the members of the Executive of the Canadian Cement
_and Concrete Association, of which he is president.

The most important subject under discussion was the
place at which the next convention and exhibition will
be held, and the members present expressed in the strong-
est terms, their disapproval of the narrow policy of the
Board of Control of the city of Toronto in charging
€1,100.00 for St. Lawrence Market, which was neither
heated, nor lighted, for the exhibition held last year. It
* was pointed out that it cost the Association, in addition
to the rental, $630 to heat and light this building for one
week,

This, it appears to us, is rather a short-sighted policy
on the part of the officials of a city like Toronto, that is
striving _to establish itself as a manufacturing centre.
When the National Association of Cement Users was
organized in the United States, the various larger states
in the middle West and the Eastern states vied with each
other in offering the best -inducements to bring the con-
vention and exhibition of this newly organized Associa-
tion to their cities, and in no case since the National As-
sociation of Cement Users was formed, have they cver
been obliged to pay rental for convention or exhibition
halls. In addition to this on several occasions have they
been allowed a money grant to cover the expense of the
entertainment of their visitors and members, by the cities
which they had honored with their annual convention.

The convention of the Canadian Cement and Concrete
Association not only brought to the city of Toronto last
year in the neighborhood of 1,400 visitors, but it also
served in bringing to Toronto three or four American
manufacturers of cement products machinery, who have
or will establish manufacturing plants in the city. After
having had such an experience with the city fathers last
vear, the Association is not inclined to again leave them-
selves at the mercy of the whims of the members of the
Board of Control, and, as a result, it has appointed com-
mittees of its members in Montreal, Ottawa, Hamilton,
Quebec and London, to interview the business organiza-
tions of these cities, as well as the city officials, and learn
what facilities could be provided in each one of these
places for the next convention, to be held sometime the
first of March during 1910,

There is no city in Canada that is better adapted to

. be the headquarters of manufacturers of cement products
machinery than Toronto, and it is to be hoped that suffi-
cient inducement may be offered to the Association to
permit the next convention to take place in the Queen
City.



A wood staircase in one of Toronto's schools. This
view was taken shortly after the Collinwood dis-
aster, and shows the condition generally prevalent
in Toronto schools. Both stairways, it will be
noted, come down to the main corridor toward the
same door.

e e e

The only fire escape on a Toronto school bullding;
a wooden affair that runs down from the thrd
story of the York Street School to the roof of an-
other building. This was erected about the time of
the Collinwood disaster.

One of the ‘fireproof’” basements in Toronto schools.
It will be noted that it has not even metallic cell-
ings, and the furnace pipe runs directly under a
wood beam above the doorway. The only protection
being afforded is a piece of tin between the pipe
and the beam. There is a can of oll under the
table, which would contribute toward the ‘‘fire-
proofing’ of this room.

The main corridor of the Ogden School, Toronto,
showing the course taken by the children in their
fire drill.  “X'" marks the location of the boilers
under the main corridor.

The system of outside stairways with which the
Royal Alexandra Theatre is equipped. If theatre-
goers are entitled to this fire protection, we ask
why our school children should not receive some
consideration.
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| Are Toronto’s Schools Saie ?

Mr. C. H. Bishop, ‘
Inspector of School Buildings, Toronto.

Dear Sir,—I am not at all surprised at the attitude assumed by yourself and Mr. Hughes, to-
ward the charges made in an editorial “TORONTO’S SHAME,” that appeared in last month’s
“CoNSTRUCTION.” The exposition of the ugly truth with regard to the real conditions of To-
ronto’s public school buildings, does not make pleasant reading, and is not consistent with the false
sense of security that yourself and Mr. Hughes have engendered in the citizens of Toronto, by your
apparent confidence in the practicability of your antiquated school building methods and incongruous
contentions with regard to the extent and character of the best protection to be employed against the
loss of life in event of fire or panic. It is, therefore, not surprising to those who are acquainted with
the real situation as well as with the tactics it 1s customary for you to employ in your defence when-
ever the structures for which you assume the responsibility, are attacked, that both yourself and Mr.
Hughes should . try to discredit the article in question by expressing your opinion that it was either
paid for, inspired or written by a fire escape manufacturer.

Mr. Hughes is credited by a Toronto daily as having made the statement that his “detective in-
stincts would lead him to inquire as to whether the article was paid for or not, and that trade journals
would often publish such things so long as they are paid for.”” If Mr. Hughes had said what he
-thought, his statement would have read something like this: “My good sense prompts me to deem it more
expedient to discredit this article, than to undertake to answer the charges contained therein.” How-
ever, Mr. Hughes, whose position requires him to know but little of the details of building con-
struction, is to be excused for this highly absurd and inconsistent attempt to question the integrity
of the article in question, but for you, Mr. Bishop, who have had long experience in all the various
branches of building construction, there is no excuse. I am surprised that a man in your position
should, under any circumstances, make such an obviously ridiculous statement. For argument’s sake,
we will allow that “CONSTRUCTION’S” editorial columns are open to manufacturers who have
an axe to gnnd or that paid matter would be accepted. for publication in *“CONSTRUCTION’S”
columns, from manufacturers who desire to thus promote the sale of their products at so much per
line. I would ask you what manufacturer of fire escapes, or combination of fire escape manufacturers
would go to the trouble or expense to either pay for, or prepare such an article? There is no mon-
opoly in the manufacture of fire escapes. Fire escapes are not patented, and there are one thousand
iron workers, large and small, in Canada, who can make any fire escape required, from plans and
specifications supplied them. It would, therefore be impossible for any manufacturer to expect to
promote his individual business through the publication of such an article. It would be equally as
reasonable to charge that every effort of the technical press in the promotion of a better type of
building construction, and for the adoption of more improved equipment, was prejudiced by private
mterest.

A man of your experience knows better than this, Mr. Bishop, and I regret that your better
judgment did not restrain you from attempting to avoid the real questions under discussion, by such
an indiscreet ruse. The article in question was not written by a fire escape manufacturer, nor was
it published in the interests of any private individual or corporation. It was written by. the editor
of “CONSTRUCTION,” and was the result of a careful investigation of the conditions of To-
ronto’s School buildings as compared with those of other large cities on the continent. [ am in a
position, however, to go further, and beg to inform you that “CONSTRUCTION™ has never since its
first issue, published a line in its reading columns, of what is usually termed “paid for matter,” and
in defence of the technical press “Trade Journals,” I would say, as a rule it is much less subject
to private monetary influence than are public officials, generally speaking.

While Mr. Hughes may give long interviews to the daily press; concurring with your repre-
sented views on the various phases of school building construction and equipment, with an effort
to quiet the nerves of Toronto parents, it is _you who are responsibe to the city for the safe
and adequate housing of its school children.  There is a law in the Province of Ontario that
forces the attendance of all children under fourteen years of age, at school. Each municipality
is obliged to provide adequate facilities for the education of those children. In Toronto, as in other
Ontario cities, children are forced to attend the school provided for the district in which they live,
it matters little whether the structure is a fire-trap or not. A store building, a theatre, a warehouse,
or a church that may be considered unsafe, may be avoided by those who fear to enter them. But
not so with school buildings. The same law that says the city must provide itself with schools,
forces the attendance of the children of that city at those schools. Mr. Bishop, you are the School
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Building Inspector of Toronto, where there are more than 30,000 school children attending schools
under your inspection, and it is you and not Mr. Hughes who are legally, as well as morally, respon-
sible for the safe condition of those schools. You have no right to shift the responsibility of avoid-
ing loss of life, in case of fire or panic, upon the shoulders of the teachers and the pupils, by forcing
them to depend upon a fire drill to get themselves safely out of a burning building. I cannot see
what the practice of fire drills has to do with safe building construction. Do you work upon the
principle that you can afford to take chances in an unsafe building, as long as another department
will undertake to train children to be fire-proof and panic-proof. A fire drill cannot be considered
as a substitute of safe building design and construction or adequate fire protection equipment.

In Toronto schools you pin your whole faith on this fire drill, the success of which depends
upon the great unknown quantity, human nature. If this fails you, your children are lost.

A fire drill should be an additional precautionary measure, adopted for the increased safety
of the children, whereby they are permitted to contribute to their own safety and comfort by march-
ing orderly out of a burning building, in which every reasonable precaution has been taken advan-
tage of, in its plan, construction and equipment to minimize the danger of fire or panic. The fire
drill, as you know, Mr. Bishop, is practised with only this ob]ect in view, in every large city on the
continent, with the exception of Toronto. Your responsibility is not- in seeing that the fire dnill is
practised regularly, but in providing, primarily, safe buildings and equipping them to avoid loss of-
life, should the fire drill fail.

Lest you may have forgotten the horrible details of the Collinwood disaster, in which the lives
of 165 children were sacrificed, I am going to quote a portion of the report of the holocaust as it
appeared in the daily press, which should serve to impress upon every school architect or inspector,
the extent of the responsibility that rests upon them, and the awful consequences that follow neglect
of duty.

In a frenzied rush for escape from the flames, the pupils were caught as if in a trap at the bottom of the rear
stairway. Those who were alive after being trampled upon were burned to death. In the wedge of bodies that choked the
exit forming a pile six feet high, children died before the eyes of mothers and fathers, fighting from without in utter help-
lessness to save them.

‘Several parents succeeded in getting hold of the outstretched hands of {heir little ones. but they could not
break the grip that held them from within. \When the fire finally reached the prostrate mass there was nothing to do but
to take one last look.

“The -hrieks of the entrapped children, agonized. blood chilling cries. died away. There was a gurgle of sound—
then quiet. For a few moments the rescuers were powerless to move, stunned into silence. Suddenly & grey-haired man
dropped to his knees in the mud. *Oh, God. what have we done to deserve this?” he moaned, with arms outstretched to-

. ward heaven.

“IWomen, bareheaded 'uul breathiless, caie running across the tields, They sought their children. They had not
yet reached the building when they saw the old man kneeling. As if with one thought they threw themselves down in
the mud and prayed to God to spare their little ones. As the words rose the dull sound of the fire engine came bhack us
if to mock them and the hissing of the flames as if to sneer at their misery,

“The fire swept through the halls and stairways of the huilding like a whirlwing, laughing at fire drills and attempts
at discipline, Ten minutes would have cleared the building of its population, but the ten minutes were lacking. .

*Sweeping up under the front stairway the flames cut off that exit entirely. after ome room full of children had
passed out. This drove the great secthing mass of frightened pupils into the back exit of the building.

“In that narrow stairway and vestibule, penned like rats in a great trap. poured the mob of children, fighting. scream-
ing. pushing. Down an them poured others. jumping over the hanisters. climbing over each other's heads in the last des-
perate attempt to reach the doorway. Into the seething death trap were drawn two of the teachers, martyrs to their attempt
1o pull the pupils back into the rooms of the first floor, where they could jump to safety.

“One second grade teacher., tall and strong., and nearly six feet in height, threw herself into the breach, trying to
bring the pupils to their senses. but she was swept into the whirlpool of maddened children, many half grown boys and girls
of the upper grades among them. and dragged dowpn inta the death pit at the door helow. Another teacher in the second
grade was swept into the vortex to her death. The larger hoys of the sixth grades behind swept down like a tidal wave
carrying teachers and pupils to death.,”

This is the story of a fire in a building that compared favorably with most of Toronto schools;
a school in which no adequate provision was made for emergency exits to be used when the fire drll
failed, and the awful holocaust that was the result, would not be only possible but probable under
similar circumstances, in any one of the majority of Toronto schools. Here is what the press stated
with regard to the fire drill:

“The children were under good discipline, they had been practised frequently in the fire drili, their teachers with-
out exception retained their self-possesston, showing great courage in the face of imminert death. and yet more than
hait 6f these little omes died horribly because of l"\ult\ building arrangements. ‘I'he schoolhouse wias two storevs and a
balf in height. the walls being of brick and concrete.”

Mr. Hughes has stated that the great loss of life in the Collinwood fire was attributable not to
the failure of the fire drill, but to the fact that the doors opened inward and that one of the entrances
were locked. These statements are at variance with the facts of the case, for we find that the cor-
oner’s jury that icvestigated the horrble affair, found that the doors had been opened by the janitor
before the children reached them, and, as for the doors opening inward, I beg to refer you to the fol-
lowing, which also tells how the children in their fire drills, had been accustomed to empty the

school in one minute and thirty seconds:

“Miss Anna Moran, the principal of the school, dentes that the doors opened- inward and insists that they were
never locked during school hours, She said: 'When the bell rang I, and I suppose other teachers, thought it was a regular
fire drill. Every child in the school has gone out over and over again from the second floor to the open air in one minute
and thirty seconds.’’

That the efﬁciency of even one poor fire-escape in saving life at a time of panic, was

proven, is very plain in the following:

“Miss Laurna Boddy, the only teacher on the third floor, formed her pupils in line and marched them aown to the
second floor, where, finding the flames rushipg up the stairway, she turned them around and hurried them back again 10
the thira floor. She here hroke a window with a chair, and, get.lng on to the platform of the fire escape, lifted out her

.
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pupils one by one and sent them down. ..Four or five children who broke from the llne she had formed and ran down the
stairway were killed.”

In the face of these mdlsputable facts, why do you continue to talk about fire drills whenever
the subject of the safety of Toronto’s schools, comes up for discussion? Why do you not tell the
parents of Toronto how you expect to get the children safely out of a burning school when the fire
drill fails> Toronto children are no more panic proof than the children of any other city. - They
are human. .

You express confidence in the present condition of your schools, because you have been suffi-
ciently fortunate in your school fires thus far. But permit me to say that, the parents, of the children
who escaped safely from these buildings, have not the Board of Education to thank but a kind Pro-
vidence. Because there were no lives lost, you continue to pin your whole faith to the fire dnll.
I suppose if a hundred lives had been lost in one of these fires, you would have changed your policy.
Then, are the citizens of Toronto to assume that to secure schools equipped with better fire protec-
tion, there must be a greater sacrifice of little lives®> Surely not.

Mr. Hughes says he would never die happy if he ever recommended fire-escapes on Toronto
schools. Perhaps he is right, but 1 am inclined to believe, with all due respect to the esteem in which
he is held by his fellow citizens, that Toronto parents are somewhat more concerned about the safety of
their children, than with the peace and happiness with which Mr. Hughes may be enabled to finish his
life’s work. However, it is my sincerest hope that fire-escapes will not be his last concern before he
passes into “‘the great beyond.”

I would say further, that it has for some time been rather a hobby with Mr. Hughes to oppose -
fire escapes, and it is not an easy iuatter for him, after he has indulged this eccentricity for so long, to
do other than attempt to vindicate his position.

When Mr. Hughes was in Winnipeg he gave an interview to the daily papers there, telling
them that their fire-escapes were no good. I am told by Mr. Mitchell, Commissioner of School Build-
ings of Winnipeg, that Mr. Hughes never saw one of these fire-escapes in operation, and 1 am further
convinced of the authenticity of Mr. Mitchell's statement, by the extravagant remark recently made by
Mr. Hughes to one of the Toronto evening papers, to the effect that the children would be crushed to
death in them.

Before I go further, lest I be misrepresented, let me make it plain to you that I am not necessarily
contending for outside fire-escapes. What I do maintain is that all of Toronto’s three-story buildings
should be equipped with adequate means of emergency exit. Inside fire stairs, cut off from the remain-
der of the building by fire walls and fire doors, and covered with wired glass, is the ideal type of fire-
escape, but if the cost of equipping the older schools in Toronto with these would be too great the
outside escape should be resorted to. The ideal school building is a.two-story fireproof structure upon
which fire-escapes are not required. The use of fire-escapes is purely ‘a precautionary measure, used
upon buildings where the plan and construction are faulty.

In defence of your position, you are perfectly aware of the fact that you cannot point to one
authority in Canada or the United States, who will agree with you in stating that some measure of pro-
tection should not be provided, in the way of emergency exits, on such school buildings as Toronto has
been building. There is not a city on the continent, of the size of the city of Toronto, that does not
require on school buildings of non-fireproof construction of three stories or more in height, either an in-
side fireproof fire-escape, or an outside iron stairway, or what is known as the spiral slide, and, in some
cases, especially in the State of Ohto, where they were visited with the holocaust in Collinwood, fire-
‘escapes are required on non-fireproof school buildings of two stories or more in height.

I have written several building inspectors in the larger cities in Canada and the United States,
asking their opinion with regard to fire-escapes or outside covered stairways on non-fireproof three-story
schools, and, in not one instance have I received a reply giving the opinion that fire-escapes were unne-

cessary on such buildings Some of those addressed gave their opinions on the matter, whl]e others
sent as an answer copies of their bul]dmg codes covering the point.

The answers received from cities in the State of Ohio, where Collinwood is located, were most in-
teresting. Surely you must be willing to admit that the searching investigation that followed the ter-
rible experience, immediately in their midst, would result in the adoption of the best known system of fire

protection. The following letter is from the building inspector of Cleveland. It tells its own story:
Talitor “'Construction,”

Toronte. Canada. -
Dear Sir.—

“Immediately after the destruction of the school building at Collinwood. Ohfo. a suburh of this city, which fire
enlailed a luoss of one hundred and sixty-two (162) lives, the Board of Dducation of this ecity, together with the writer,
designed a fire-escape which has since been erected on-:all non-fireproof public school buildings in the city, which allows the,
pupils to pass from the bLuilding without compelling” ihem to pass through fire and smoke. and in my oplnion fs an almost
ideal fire-escape for use on this class of construction.

“1 am sending you herewlth copy of the specifications for the construetion of this escape. which is now required
throughout the State ¢f Ohio. our design having heen usad with the single exception that while we, in tiie case of Cleve-
land publie schools, could construct the escapes so that the stairways were placed eight (3) feet from all openings in the
walls of the building, it was found that this reguirement could not be eniorced throughout the State, for the reason that
a number of the existing scheol buildings were so located as to preclude this arrangement: the State requirements were
therefore made to compel placing of the escape two and ope-half (2%) fiet from the wall of the hullding. We were po
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ticularly fortunate in this respect in Cleveland, &s the public school buildings in every instance had sufficient property
beyond the huilding line to allow the escape to he placed eight (8) feet from the building. In every other respect the
specifications adopted by the State are identical with those compiled at the instance of this uepaltmem and the Board of
Education of this City.

“white | strongly advocate the erection of an adequate number of fire- escapes on every non-fireproof school bulid-
ing, 1 do not believe that a fire-escape or a number of fire-escapes should be expected to properly safeguard the puplls
in the buliding. It is my opinion that all school buildings more than one (1) story in height should be constructed through-
out of fireproof material; this requirement is made, both in our city ordinances and in the statutes; of this State, so that
we now design school buildings to be perfectly safe from fire from ordinary causes, and compel ereciion of the escape des.
cribed In the enclosed specifications on all non-fireproof school buildings more than (1) story in height.”

Yours very truly,
WM. S. LOUGEE,
Inspector of Buildings.

Another letter, received from the Dayton branch of the Ghio Inspection Bureau, which will in-

terest you, reads as follows:
*As to construction of fire escapes, this matter is entirely in the hands of the State Shop Inspector, Columbus,
Ohfo. A letter addressed to him would probably bring you desired information. Qur state law requires the Shop Inspector
to malke inspections of shops, factories, schoolhouses and other buildings, and see that the state law is complied with
regarding fire escapes and other requirements. Experience has shown that in this and other states the matter of fire escapes
on school houses and other buildings, is of vital importance, so much so that stringent laws have been passed requiring them,
and we think it appeals to the reason of every man, that some method of escape is imperative in buildings where public
gatherings are common on upper floors. The possibility of fires and panics Is always present. The means of escape should
be equally in evidence and it is the height of criminal negligence to wait for some awful calamity to demonstrate the above
fact. This state, as well as others, has been guilty of just that kind of negligence, and it took the loss of nearly 200 inno-
cent children’s lives, in one single instance, to arouse the people to a sense of duty. The fire escape should be such not
only in name but in fact. Not allowed to be constructed merely to comply with the Jaw, but to serve as a real avenue
of safety and not another fire trvap in ijtself.”” . R
’ Yours truly, ’ N
A. W. FOSTER,
Inspecton

Still another letter was received from Toledo, Ohio, which demonstrates that this c1ty has also

taken advantage of Collinwood’s awful lesson:

“We demand that all buildings used for school purposes, that arve more than six feect from the grade line, must
have fire escapes. The inspection of school buildings in this state is very rigid. The state department will no doubt furnish
you with copy of state law on school building protection.

“Trusting this will be the information desired, we are,

Yours truly,
JOSEPH McMAHON,
Chief lnspecton

You undoubtedly know that the authorities of New York city do not concur with you in your

views, as is to be inferred from the following letter:
“In reply to vour inquiry, relative to fire escapes on school bmldings, T would say that we require regular stairs
with eight-inch Trisers and eight-and-one-half-inch treads.”
Yours truly,
EDS. 8. MURPHY,
Superintendent of Buildings.

The fire’marshal of Troy, N.Y., takes a sane view of the proper use of fire-escapes and the
manner in which the fire drill should be practised, as is evidenced by the following letter:

*“I have your communication. and in reply 1 will gquote my suggestions as given in my report of an inspection of
the schools of this City in 1908, to the Board of Education of this City. which is as follows:— .

“Every school building over two stories in height should have fire escapes erected on same and these fire escapes
should have balconies at least five feet wide with suitable rvallings and a wide stairway with easy sleps and rvisers leading
from same, and the snid balconies should extend the entire length or width of the buildings. and | believe that these fire
escapes should be used by the pupils [n their fire drills, so that they might get accustomed to the use of them.”

Very respectfully yours,
CHARLES ROTH.
Fire Marshal.
“P.S.—1 will further stale that since 1ne above report, all the school buildings in the city, where considered necessary,
have heen equipped as ahove suggested.”

You will note from the following letter that Rochester, N.Y', takes advantage of every possible
precaution in the erection and equipment of its schools; all schools have outside iron stairs protected with
wire netting; they have fire drills once a week and no buildings are erected of over two stories of non-

fireproof construction. Why should Toronto fail to protect its children to the same extent as Rochester?
Dear Sir,— .

“Our bullding code does not allow school buildings to be erected more than twe stories in helght, unless of fire
proof construction. e have iron stair fire escapes on all our school bulldings, and for safety, have said fire escapes
enclosed in wire netting. The principals of all schools have a fire drill at least once o weelk, which is an excellent practice,
as it prevents a panic in case of fire. Flre escapes should be upon all school bulldings, and the fire drill practised for the
safety of the puplis.”’

Respectfully yours,
HERB&RT W, PIERCE,
Assistant Fire Marshal

The inspector of buildings of Mlnneapolls believes schools should not be more than two stories in

height and that frst floor should be of fireproof construction:
Dear Slr,—

“Our present ordinance gives me authority to demand fire escapes on all bulldings three stories or more in helght.

“In regard to the necessity for fire-escapes on school buildings, T should say that it would depend entirely on the
height of the building. the number and width of stairways, the condition and location of the heating plant and the type of
construction of the buildings.

“In my opinion, such bufildings should he limited In height. if possible, to two stories. The first floor, at least,
should be econstructed of fireproaf materlals, and the bullding provided with wide. easy stairways in suffictent numbers.” .

Yours truly,
JAS. G. HOUGHTON,
Inspector of Buildings.

Salt Lake City has both ﬁre-emapes and fire drlls. The spiral escape referred to in the following

letter is of the same type as is used in Winnipeg:

‘“In addition to fire escapes descrihed in Sectinpn 300 of our buliding code, our Board of Education are using to a
more or less degrec the spiral fire escape. which you probably have knowledge oi, being constructed circular in form,
or iron, with a spiral incline plane inside. None of these have ever been used during n fire and panic, but the school
teachers and principals of our schools give a practice artll with their scholars occasionally, and seemm to think they are
perfectly satisfactory. Whether they would be able to handle the scholars during the excitement of fire as successfully
as they ao during the arill, is yet to be proven.’

A. B. HIRTH,

Salt Lake City, Utab. Inspector of Buildings,
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Des Moines, Iowa, as you will note in the following letter, gives the question of firé protection in

its public schools the serious consideration it deserves:

“In view of the periodical disasters caused by fires, however incipient, in school bulldings, one need not hesltate
one moment to be convinced of the imperative need of the most practical fire-escape that can possibly be constructed, The
disastelr at Cleveland, Ohlo, where several hundred school chldren were trampled to death I8 our more recent and awful
example.” . .

Respectfully,
De Moines, Towa. JOHN MacVICAR,
Supérintendent, Department of Streets and Public Improvements.

The following letter from Mr. Mitchell, Commissioner of School Buildings of Winnipeg, I wish
to especially draw your attention to, in view .of the fact that he, with.Mr. McIntyre, Superintendent of
Schools of Winnipeg, visited fourteen cities in the United States during 1907, with the purpose of be-
coming acquainted with the best methods there employed in school building design, construction and

gqmpment, and his views on this important question are worthy of your earnest consideration:
ear Sir,—

“I have carefully read tihe Editorial “TORONT(O'S SHAMB,” which appeared in the October number of “CON-
STRUCTION,” and while I would not care to say one word which might appear to be a criticism of either the schools or
the officials connected with the schools of Toronto, the qu-stion presents itself to me in this light. .

“The genera. concensus of oplnlon on the American Continent is in favor of having fire escapes on all public
buildings over two storeys In helght, more especially since the fires which occurred at Hochelagn and Collinwood, with the
resultant loss of life at each. With such a warning, why should any person ‘or any unity the tr d
responsibility of leaving undone anything in reason which may be the means of preventing thc loss of even one life, should
a fire occur, which is always a possibility.

‘“‘Under ordinary conditions, there is no doubt but that any of the schools in Toronto could, with the admirable
system of fire drill which prevails, be emptied of all the children before there was a possibility of danger, and that rightly
should inspire a certain degree of confidence among all concerned, but yet there is always the possibility, however remote
the contingency may seem. that on somme occasion the stalrways would not be available either through fear of smoke
which may be in lower halls, or the danger of .a panic by the bringing together into the main halls, the elasses from several
rooms, the children of which being already in a very nervous and excitable state of mind, may inen lose entirely the selt
gover::mendt preserved while in the rooms, on account of the confidence wiich they feel in the teacher, to whom they are
- aocustomed. . .

. -““The decision in Winnipeg was that it would be a wise expenditure of money to provide an alternative to the exit
by the stairways, so that come what might the children could get out of the building one way or the other, and even it the
fire escapes should never be neceded, the confidence felt by the parents in the knowledge that an alternative had been
provided, and the peace of mind due to that confidence, amply justified the expenditure made in that connection.

“To sum it up somewhat shortly:—What Is a small amount of money in comparison to the life of even one child.
I think this expresses all that need be said from the Winnipeg standpoint, and If these idens are of any use, you are at
liberty to make use of them.” . - .

Yours very truly,
J. B, MITCHELL,
Winnipeg, Nov. 11, 1909. ' Commissioner of School Buildings.

These, sir, are only a few of the many letters received, not one of which serves to bear out your con-
tention. Does it not occur to you that should a fatal fire occur in one of the Toronto schools, in the face
of these facts, you would have a difficult task in satisfying the Toronto public that all reasonable precau-
tion against the possibility of such a calamity had been taken® Your position in such an event would not
be an enviable one. You and Mr. Hughes stand alone on this question. In so far as every recognized
authority on the continent disagrees with you, have we reason to believe you right, or have we a right to
assume that you are wrong? : :

The fact that Toronto has been fortunate in not having had to record any fatalities as a result of
any of its school fires, is no reason for assuming that all reasonable precaution should not be taken ad-
vantage of. Several fires were recorded in the United States about the time the Collinwood calamity
occurred, but no lives were lost in any except this unfortunate suburb of Cleveland. New York averted
a catastrophe from a fire in Public School 165, through marching the 2,500 occupants orderly out of the
burning building. Twelve hundred pupils marched safely out of a burning school building at the signal
for the fire dnill, in Grand Rapids, on March the 5th, 1908. On March the 6th, of the same year, a
- ~panic was averted without loss of life, in a burning children’s home in Kalamazoo. At Sturgeon Bay,
Wisconsin, on March the 5th, 1908, we also learn that a $60,000 school building burned, but without
loss of life. Again on the same date, a fire occurred in a school in Colorado Springs, Colo., from the
explosion of coal gas in the furnace, and the pupils were marched safely out of the building.
But though the fire drill served its purpose in all of these five fires, all of which occurred about the
same time, it failed in Collinwood, with the resultant enormous death toll, which would have been avoid-
ed had the buliding been provided with reasonably adequate emergency exits. o )

With regard to the plan and construction of your more recent schools, you maintain that all build-
ings constructed or remodelled during the past few years, have fireproof basements, ﬁreproof“hal]-
ways and iron stairs. It is further claimed in your behalf, that all the sghool buildings are of s}ow
burning” construction, and that students of school architecture in the United States are now inclined
to favor high and compact structures, rather than low-spread buildings. )

While I am free to admit that most of the additions to your schools, since the Collinwood holo-
caust, have been provided with fireproof entrance halls and iron stairs, I have failed to find one school
building in Toronto that has been so protected throughout. 1 would ask you about the Ogden
School, the Queen Alexandra School, the King Edward School, and the Kent School. These are
four of your largest schools, and all have been erected within the past fpw years. I have been unable
to locate an iron stairway, a fireproof hall or a truly fireproof basement in one of them. .

" The Ogden School, which I am told accommodates 1,400 children, and is tl}e' largest public.
school in Canada, has wooden stairs, its halls are plastered on wood lath, on wood joists. The only
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fireproofiing I could find in the basement was corrugated ceilings nailed directly upon the wood joists,
which at the best is only a make-shift. The front stairs from the basement come up directly under the
stairways from the upper floors and the rear basement stairs lead directly out into the rear vestibules
through which the children are bound to pass in leaving the building. The stairs from the upper
floors all lead down into a central corridor, directly under which are your boilers. Should your
boilers go wrong during school hours in this building, exit via all four stairs would be cut off and you
would have a catastrophe worse than that which befell Collinwood.  If this is the best type of
building Toronto can -afford, in the name of the parents whose children are forced to daily attend
this school, I ask you why do you not provide it with emergency exists?

Your King Edward School is even worse than the Ogden. The entrance stairs and hallways
are narrow. There are enough turns and twists in the wooden stairways to provide almost a dozen
places in which a panic stricken mob of children might become blocked. The entrances are badly
located and the basement has not even the *“‘make-shift” of corrugated metal.as a protection.

The Alexandra and Kent Schools are very much the same in both plan and construction.
Neither has iron stairs or fireproof halls, nor are the stairs so located, wood as they are, that even
a minimum of protection is provided. Both have have so many twists in the stairs that a stranger -
would almost require a plan of the buildings to conveniently get about in them.

You know the condition of these schools, as well as the ‘older ones better than I do. It is
useless for me to dwell upon their defects. After the Collinwood fire, you became nervous about
the York Street school and you built your first fire escape on it. And a great affair it was, a
wooden stairway leading down upon the roof of a lower building. If a fire escape was required,
why did you not build something that would be of some service?

If schools that have not ﬁreproof basements, fireproof hallways and iron stairs, are safe, why
are you installing these expensive improvements in your new schools and additions? If they are
necessary in one instance, they are required in all cases. If it required the death of one hundred
and sixty-two innocents to demonstrate the necessity for fireproof corridors, and iron stairs in new
buildings, what nature of disaster will have to occur before the older schools are made safe.

When the anxious parents of Parkdale, after inspectine the Queen Victoria school, accom-
panied with a representative of the Board of Fire Underwriters, who pointed out the many obvious
unsafe features of the structure, appealed to the public press to take up an agitation for the better
protection of their little ones, you aimed to discredit their observations by stating that the Board .
of Underwriters was biased because they wanted to improve their risks. Do you believe that you
are the “soul of honor”” and that all those who disagree with you on this question, are prompted in
their motives by selfish interest?

With regard to the statement made in your behalf, that your buildings are of ‘‘slow-burning”
construction, 1 would say that I am confident that such a statement never emanated from you, for
as you know, there is not a *‘slow-burning” school in Toronto. They are of what is termed in the
Toronto Building Code “‘ordinary construction.”” The only type of construction known to build-
ers that is inferior, is known as “balloon frame construction,” the type usually employed in the
erection of barns. )

As far as three story structures are concemecl. there is not an authority, of whom I have ever
heard, that would prefer “high and compact™ rather than low spread structures. The almost uni-
versal tendency in the United States has been to limit the height of schools to two stones, and to
adopt the best known type of fireproof construction in their erection.

To sum up the situation, I would call your attentton to the fact that authorities on thls contin-
ent agree upon the following:

Ist—That schools should not be more than two slories in height; 2nd—that all schools should
be of the best type =f fireproof construction; 3rd—that all stairs should be wide and straight and
as far as possible cut off from the remainder of the building; 4th—that all non-fireproof schools
should have iron stairs, fireproofed basements and hallvays; 5th—that all three siory schools should .
be provided mxlh some adequate means for emergency exit; 6th—that the fire drill should be prac-
tised weekly in schools and that children should be drllled in the use of fire escapes, as well as the
nalural means of exit.

What Toronto provides in its public school buildings may be summed up as follows: /st—
three slory non-fireproof buzldmgs, 2nd—buildings of a character inferior to “warehouses, elc.,
which are usuallp al least “slow burning” conslruclron, buildings that in their exterior appearance
belie their interior construclion; buildings of “ordinary construction™; 3rd—-1vmdmg open slairways
that lead directly down into the central or main corridors; 4th—with few exceptions, wooden stairs
and unprolecled hallvays and basements; 5th—three story non-fireproof buildings without inside
fire slairs, outside fire escapes, or any means whalever, for emergency exil; 6th—a fire drill that is
confined lo the lraining of the children to leave the building via the ordinary enirances, which, if

——

—
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cut off by fire or smoke, or in evenl of panic would not only fail to getl the children safely out of
the bulldmg but would be worse than useless.

- This is the situation, Mr. Bishop, and you are Inspector of School Buildings of Toronto. The
fact that you cannot get sufficient money from the Board of Control to do those things which you
must within yourself deem necessary, is no excuse. The people of the City of Toronto will vote
money for a filtration plant, new exhibition_buildings, a high pressure system, for the reclamation
of Ashbridge’s Marsh, and there is no expenditure that would meet with the hearty approval of the
geolln)le more than that for the purpose of making her school buildings safe beyond all possible

oubt

Although I have in this letter, frequently referred to statements which have been reported,
as having been made by Mr. Hughes, [ have taken the liberty of addressing you, for the reason
that you, and not Mr. Hughes, are Inspector of School buildings of Toronto. Let Mr. Hughes -
indulge himself in such of his hobbies as fire drills, boring holes in school floors (down which pupils
may stick their pencils, waste paper, etc., and, incidentally be enabled to see the smoke when a fire
takes place); or teaching children to read; instructions to teachers, or military training in schools.’
But your duty, Mr. Bishop, is to provide primarily, well planned, safely constructed and adequately
equipped school buildings in the City of Toronto.

In closing, I beg to inform you that I have in my possession, the letters quoted herein, as well
as copies of codes from almost every large city on the continent, which without exception, demand
a far superior type of construction and a much more adequate fire protection equipment than ob-
tains in Toronto Schools. These are open to inspection in my office.

Yours truly,

1

Editor of “CoNsTRUCTION.”

F'
F
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“THE TORONTO GLOBE" ON SCHOOL BUILDING CONSTRUCTION AND EQUIPMENT

E reproduce herewith two editorials from “THE TORONTO GLOBE” on the subject of the condition and equipment
of Toronto school bulldings, which are remarkable for the expression of directly opposite views on this subject,

The first editorial appeared In “THE TORONTO GLOBE’ of March 12, ..08, while the Collinwood dlsaster was

fresh in the minds of its readers. It will be noted In this editorial, that the “GLOBE" strongly contends for two-

story buhdings and fire-escapes, and expresses the opinion that the best drilled class might be thrown Into an uncontrollable

and fatal panic, in case of fire,

The second editorial appeared in the same paper on October 23, 1909, and severely criticizes “CONSTRUCTION" for its

* charges In connection with the unsafe condition of Toronto schools. In this editorial, after the horrible details of the Collin-

wood affair had worn off, it favors three-story school bulldings and criticizes fire-escapes. It further states that Toronto

schools are of “slow burning’ construction, which is absolutely untrue. -(t also states that all recent school bulldings erected,

or extenslively remodellea during the past few years, are equipped with absolutely fireproof basements, iron stairways, and fire-
proof haliways, which Is aiso untrue,

We are Inclined to ask the reason for these dlverse views on this matter, and would llke to know whether it would not be

explalned by the fact that one of the editorial writers of the *
GLOBE" is at present on the Building Committee of the School
Board.

If the dally press, in the discussion of this vitally important
question, would adhere to facts, and not permit their views on
the matter to be prejudiced by political influences, and would
consent to make plain to the taxpayers of the city of Toronto
the true condition of their pubiic school bulldings, there Is no
reason why the Queen City should not have school structures
that would compare favorably with those of any city on the
continent.

SAFEGUARDING PUPILS AGAINST FIRL,

The awful destructxon ‘of cluld life by the fire |-
in’ a school near Cleveland has crea.ted a profound
'1_mpre<sion among those' ‘who' are in any way res
sponslble for the protectxon ®of .the - children in
ppbllc educational mstltutlons. In laxge cltles
ke cmcagb” NewYYork,” and . London, ths au-
‘thoritiés -are already investngatlng the condxtlons
and'ﬂndtng tbem very"'unsa.tlsfactor). Many
bulldmgs \are lltt‘le_..l_setter than ﬁretraps,"nnd‘vvery
ew 3& them are as well provided as . they ought
to lge with*the nmeans of escape, especially in the
thlrd stories, where these arg in use. The Min- |
;lster of Education in. thls Province has acted, with
W promptitude ln calling attentlon to’
‘this matter,‘and especmlly to the w tor
proxidlnz fire.. ¢ escapes as'a means of exit from
'upper fioors wnen the stairs are by flame or smoke
ma.de unavailablo for- this purpose

It "isTal fair ¢Hzstion” whether the Education

Department should “not l’orbld- the- e[ecuon gf
three-story schools, and the ‘Jocating of assembly
fooms on any*other than’ the ground floor. The
danwer ot loss of life by fire. 1s more than doubled
“tor- thlr(l-stor} ‘puplls. Thev have {wo stairs to
descend ¥thus allowlnv more “time- tor_flathes' to
make headwa\' or, "smoke . to ‘become miore. denge.
A stll‘l*greater danger .arises from the mtenslﬁ-
‘cation of the nenous condmon of the pupils dur-
ing thel;‘ long descent and . the. e’chausuon ‘of
their physlcal strength which ‘i5 tried with snf—
ficient sewerity “at ordipary times. There is no
ustlﬂc jon” for addlhg third stories to School
‘bullglggs exgegt sgonomy, and this will never
commend itself to public oglnion when a holo-
caust takes ntace,
As_three-story schools are now_in eustence
: lhpecomé‘svnecessary to ma.ke—them as safe as |
nmay | be found practlcable The efficiency. of- var—
ious l\inds of ﬁre escapes is'a’ _matter to be’ de- |
termined by e\perts but there can never be any
doubt as to the necessity for wide corridors, broad
and easy stairs, ﬁreproof basements, and out\\ ard-,
opening'hoo?‘s‘? There’ should be fire drill of the
ordmary sort. and a.'so practice in the use of
outstde ﬁre escapes, The faw requires&the doors
of all public bulldlngs to’be ‘made to open out-.|
v.ard, but during _school hours thev should be’
Jeft unlocked “and unbolted. Not only should
basements be themsel\es absolutely fireproof, but
they should coantain no combustible rubbish. Even -
a_slight smoke from burping 8 jeht
throw the hest-drilied class into an uncontroliable
SRR |

and fatal panic.~

FIRE-PROOY¥ SCHOOLS - AND FIRE ESCAPES,

There can .be no ‘two _opinions about the im-
portance, not to say.ihe necessm' of safegnard-
short of criminal grossly to exaggerate 1lhe de-

;sl.ructnon by fire. It is qmte legitimate to ulter
f:warnl.ngs agmnst school bulldlngs that are from
this point of view rveally unsafe, but it is little]

shorl of criminal to grossly exaggerate ‘the de-
f.ec{., of buildings that are’ W
with recaunonarv devices for the.protection of
the chlldren ‘who a.ttend the public schools. The
+ .
wr1te1 o[’ a recent artlcle in “Constructlon."l. a
journal devoted \‘t‘o“the “interests of the bulldlng
trade, Zis faiily~chargeable ™ with™ having * done
so.

One ol.’ the’ charges brought agamst the To-
ronto’ schools is tha-t ““there is not one in the
whole, clty equxpped thh ﬁre-proot sta.xrv.ays, fire-
proof entrences, on ﬂre escapes of any kind what-
ever.’” ‘The’ “fact is “that”all “the schools “either:
erected or extensively remodelled during the past
basements, iron stairways, and_fire-proof _hall-

ways, .The .process of ﬁre—proofmg the older}

basem.ents has been gomg on ror yea:s. and with
accelemted 1ap1d1ty slnce the great fires at Cleve-
land .and Montreal. All doors are made to‘swlng
outward, are Jeft uniastened durinv school hours,
and are so easily opened as’ to form no_ obstruc-
tion. There are no “fireNescapes,” and it is not

at all llkelz there will be any; they are treated
—m
with contemgt by all disintexesteq ents
sclgool architecture he onIX tr stworthy fire-
[
escapes are wide ﬂre-pmot halls "with” fire-proot
s.airways and numerous exlts

aul; js found with ‘School bmldings g

three storevs. OF this point there is room for

girfe’rences of oginlonI and the trend in the United
Stetes cities seems at present to be in favor of

high and compact rather than low and wide-

spread bLuildings, In Ithe last resort it is prob-:

ably a matter o e\pens,e" It _is quite clear that;
it the people ot Toronto wl=h to haxc “two- sto:e)
school bnlldlngs they can have’ them Lby, pa)lng

from one-third to one-half mone tor Lhem than

they do for bulldlngs of lhree storess A\2 hatever
danger ‘of fire may lie in_ the lower- bmldmgs, it

is undoubtedly enhanced in" the hlgher«one, so|

far as fire is concerned tlns 1s.all 1hat can be
urged against the pr esenL practlce

'I‘he sreat danger ln case of fire J -from
panie, and thé hest means of malting pupils
panic-proof is to accustom them to go out Jdn a
quiet and orderly march when a fire alalm is
spunded.” Any school buxlding in-Toronto may
be emptied of pupils wlthln two mlnntes, and as
all buildings are now “at the wovrst, “slow-burn-

in El the danger (from fire has been reduce

most to 2 minimum, 'I‘her.e‘wlll be l’u:ther nm-
proyements, no donbt; ?ind reasonable _glscussxon
11 ‘hasten their progress,?’_ buc}:exaggeratlon

e ould ‘be’ avolded

K
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DRAFTSMEN'S COMPETITION. R

THE DECISION of the Standard Ideal Company,
of Port Hope, to conduct a draftsman’s competition for
the purpose of securing a cover design for the new
catalogue, illustrating “Alexandra Ware,” is a most com-
mendable one. Manufacturers of building materials and
supplies, with which it is their aim to have architects
and draftsmen familiar, expend considerable money in
making their catalogues and literature attractive. This
money, as a rule, goes into the hands of the artist em-
ployed by the engraver, and in no way contributes
toward the promotion of any branch of the business
in which these firms are interested.

The average architectural draftsman is more or less
of an artist, and work of unusual merit, with a touch
ol originality, may be obtained through a competition
such as the above mentioned firm is conducting. In this
manner, not only can superior work be obtained, but the
competition in itself, if properly conducted, through
the co-operation of prominent members of the profes-
sion, tends to develop the practical side of art in the
draftsman, and engenders in him an increased interest
and love for the noble profession he is preparing him-
self for.

It is to be hoped that other Canadian institutions,
whose goods are specified by Canadian architects, will
follow- this very commendable action on the part of the
Standard Tdeal Company. The conditions of the com-
petition, together with the names of the assesors, are
given in full in this issue on pages 34, 85, and 36.

RESTORATION OF ANCIENT TEMPLE. ..

THE TEMPLE OF KARNAK, the finest ancient
temple in Egypt, is to be restored perfectly where it
stands. This will be a new departure in Egyptian ar-
chaeology.

To discover new treasures in Egypt it is merely neces-
sary to dig in the sand at any of a hundred different
sites. The museums of the world have been filled with
remains of early Egyptian civilization, until at last the
Egyptian Government had to forbid the exporting of its
monuments and collect all that were found in the great
museum at Cairo.

‘This, however, seemed almost a desecration to those
who really reverenced Egypt and wished to be able to
behold it in all its pristine splendor. The scholars of
England and France especially urged upon the Egyptian
authorities the wisdom and necessity of keeping monu-
mental treasures where they were discovered and re-
constructing temples and statues in Joco, wherever that
was possible. :

The Egypt Exploration Fund, has not only made
some remarkable discoveries at the Temple of Deir-el-
Bahri, at Thebes, but has begun the work of reconstruc-
ting the sacred structures there as completely as possible.

The greatest work of restoration; however, has been
going on in the Temple of Amen, at Karnak, long ad-
mitted to be the most wonderful architectural monument
in all Egypt. The reconstruction of this temple has been
made absolutely necessary by the calamity of 1889, when
as the result of an earthquake eleven of the great col-
umns of this temple went crashing to the ground.

The great Hypostyle Hall, in which Seti I. and Ra-
meses I1. raised one hundred-and thirty-four columns
seventy feet high, was in imminent danger, for much of
the foundation had been eaten away, and the arches be-
tween the columns having fallen there was nothing to
keep them in position, so that at the least sho;k they
crashed to earth, breaking the magnificent capitals to
bits and often being broken into pieces themselves. Some

were only leaning over like the famous “leaning column,”
forty feet tall, seven feet in diameter, and weighing
80,000 ‘pounds, which was held in position by a broken
base, as it leaned on an adjoining column. It was aston-
ishing that it kept its place. When in 1889 eleven of the
columns of this hall fell the scholars wondered that any
remained standing. It appeared that one column’in fall-
ing against another, and it in turn against the others, so
that eleven were prostrated, o

‘This catastrophe awakened the scientists to thevdanger
of the utter destruction of the greatést ancient building
in the world, :

The task of the reconstructors was a most difficult
one. Here were columns, capitals and architraves weigh-
ing from five to forty tons to be put back into place.
M. George Legrain, who was in_charge of the work, be-
gan in December, 1899, and in the first campaign took
down five of the leaning columns, piece by piece. In the
second campaign of 1g9or he cleared the ground of the
fragments of the eleven fallen columns and began the re-
building. The defect of the foundation was remedied by
making solid bases of masonry for each column, and then
they were put back into place.

Each column was connected with the one next to it,
and by 1903, after Lord Cromer had laid the first stones,
the eleven columns had been raised again to the heigfit
of tiventy feet.

The pieces were cemented into place, and all was as
before the crash,

EXPERIMENTS CARRIED ON during the past’ four
vears at Glasgow (Scotland) with motor driven and motor
operated fire apparatus, have resulted so satisfactorily
from every point of view that it is the intention to gradu-
ally substitute vchicles of this character for the present
equipment, so that ultimately horse and steam power will
be entirely dispensed with. At the present time in the
central fire district of Glasgow, there are three petrol
engines, each having four cylinders and capable of devel-
oping 50 to 55 horsc power. These with their full equip-
ment and ten men each. casily maintain a speed of 30
miles an hour. The pumps are geared to the petrol motors
by means of steel shafts running down the centers of the
vehicles, having spur wheels engaging with steel pinions
on the first motion shafts of the gear boxes. These
pinions can be thrown in and out of gear by hand levers
operated from the sides of the machines, enabling the
pumps to be instantly put to work on arrival at a fire.
The department has also in usc a motor first-aid machine
to carry an officer and twelve ‘men, with 650 yards of
234-inch canvas hose, 18 feet of. scaling ladder, in two
lengths, ambulance box on rear foot-hoard, and all neces-
sary tools and gear; while another feature is a2 motor fire
escape which carries an extension ladder of 85 feet on a
turntable. When travelling the machine is 26-fect long,
10 feet high, weighs 614 tons, and is driven by a*4-cylinder,
30 to 40 horse power petrol motor with battery and mag-
neto ignition.

IWORK ON THE GREAT WIRELESS STATION at
Coltano, Italy, which is of the Marconi ultra potent
type, and will be the greatest station of its kind yet
attempted, is progressing rapidly. Already the 800 horse-
power generating machines are in place, and the sixteen
towers for the two radiztors are ready for the final con-
nections. When completed the station will communi-
scate with Cape Cod in the United States, with Glace
Bay in Canada, and with other similar stations which
Italy has erected in the Erythrea colony, in Italian
Somaliland, in the Argentine Republic, and another
South American state.
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Hotel Mossop, Toronto, which, both externally and internally, is of absolute fireprcof construc-
tlon. it stands on a foundation of 18 ‘concrete wells, carried down to bed-rock, the first
foundation of its kind to be installed in Toronto. J. P, Hynes, Architect.

of marole counter and columns and rich ceiling cornice,

J. P. Hynes, Architect.
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TORONTO'S NEW FIREPROOF HOSTELRY.—An .Iﬁ,terestin'
Elght StOrey Structure in Which Every Measure forASafe,ty Has Been

Provided—DBuilt on a N Site and S dby aF 1
18 Concreite W,ellsl.l—altsaligitvrt a;de Iznteri(;lrpg?:i::me.y a. Ov.lf:idathﬂ 0{

H OTEL MOSSOP, Toronto's: most recent addition The bar-room, to which access is obtained either from
to the city’s system of hostelries, aside from the street or through the lobby at the left of the office on
bel.ng one of the most thoroughly constructed entering, in its rich maliogany counter and back-bar,

fireproof buildings in the Dominion, is noteworthy .for dadoed walls and columns of Italian marble, and staff

two othef reason: one, because it represents the success- decorations in brass and aluminum leaf, displays the same
ful solution of a most difficult problem, that of erecting harmony of detail as is found in the office and entrances.

a modern hotel building on an extremely narrow site; Beyond the bar-room proper, the space is taken up with a

and the other, bscause in design, and in the materials inodern lavatory, smoking room, and service stairway

employed, it is a structure which is mainly a Canadian and elevator.

product, .

. The building, which occupies a frontage of 40 feet H—

by a depth of 112 feet, has been carried up to the height
of eight stories, and is of steel frame construction with
reinforced concrete and porous tile floors and porous tile .
partitions. It stands on a foundation of eighteen con- =S AR SnarT
crete wells running down to bed rock, the first foundation . -
of its kind installed in Toronto. As a result of the thor- . ; = -
oughness with which the building has been constructed .
from a fireproof standpoint, the bowner has secured the OMOKING ROOM. o
lowest rate of insurance ever issued on a hotel building ’

in Canada. All the steel work is fully protected at every %

point by non-combustible material; the stairways are of U U|0

iron with slate treads; the elevators are enclosed in the

most approved manner; and the doors and windows

ELEVATOR.

throughout are of metal and metal sash with extra heavy . Ol_avaTory

fireproof glass, S C
Externally, the architectural composition of the build- :

ing derives its pleasing expression from simple, straight

lines, rather than from any exuberance of decorative ~FF#’7

detail. The facade is of red pressed brick with cut stone
piers and belt courses up to the third floor, and finished .
at the top story with arched opening which agrecably
rclieves the otherwise somewhat rigid and austere treat-
ment of the windows. There are three distinct entrances
leading from the street, the centre one of which, adorned
by a wrought iron and opague glass canopy, gives direct
access to the hotel office and effects a complete separation
of the ladies’ entrance and the entrance used by the
patrons of the bar.

While the narrowness of the lot, of necessity demand-
ed a most compact plan in general, there is nat, however,
the slightest semblance of crowding of any character in
the arrangement of the entire interior scheme, On the ’
contrary, the space has been so advantageously utilized
that the rooms in the main arc of generous dimensions,
and the character of the decorations and appointments
are such as to render each interior particularly attractive
and inviting,

The office, although of limited arca, is so compactly
arranged as to provide for a liberal public space, and
direct access to any part of the hotel. It is an extremely
rich interior, with mosaic floor and walls and counter
of beautifully veined Missisquoi and Tennesee marbles,
affecting a warm contrast; while three large square

BAR ROOM
B

marble columns, evenly spaced, rise to an enriched beam L OBBY OFFICE
dividing the staff ceiling done in variegated bronze,
whicn, together with the mahogany woodwork and the
brass lighting fixtures, aid materially in giving a pleasing

touch of color to the general effect. To the right of the

office, on entering, are the ladies” entrance and guests’ Hround floor p'lan’ Hotel Moseon Toronie 3P
elevator, while immediately to the rear is the entrance Hynes, Architect.

leading to the grill room, a spacious room with mosaic N .

floor and with walls and panelled ceilings decorated in In addition to the elevator service from the office, the
simple tints in otls. The grill itself—a large modern range ladies’ entrance, which is also finished in marble, has a
—is situated at the far end of the room, while directly be- private stairway leading to the first floor, wheére the
hind it are the dumb waiters and a stairway connecting parlor, reception room, and large and small dining rooms
with the main kitchen in the basement. . are located, All these rooms, which are appropriately
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Grill Room, Hotel Mossop, Toronto. As ;e'en from the Office. J. P. Hynes, Architect.

Main Dining Room, Hotel Mossap, Toronto. A rich In§§rlor with high panelled mahogany wainscotting, mosaic
floor, and attractive ceiling scheme. J. P, Hynes, Architect.
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Reception Rooms, Hotel Mossop, Toronto, showing the fireplace and general character of the decorations and furn-
ishings. J. P. Hynes, Archltect. .

oms, Hotel Mossop, Toronto, showing tne pleasing wall scheme and the appropriate-
J. P. Hynes, Architect. N

interlor of one of the bed-ro
ness of the furnlture and hangings.
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furnished, have mosaic Hooring and teko wall hanging,
relieved by lightly colored staff decorations, with the
exception of the main dining room, which has a high
panelled mahogany wainscotting and electric ceiling lights
enclosed in richly cut crystal pendants. Adjoining the
dining rooms is a special kitchen for quick order, and
also a serving room. The upper six floors of the
building are entirely taken up by the bedrooms, the
plan providing for nine rooms on each floor. The rooms
adjoining the bathrooms are arranged in suites, and the
other rooms have stationary basin with hot and cold

water taps. In order to preclude the possibility of ad- '

Typical bed-room floor plan, Hotel Mossop, To-
ronto. J. P. Hynes, Architect,

jacent buildings cutting off the outside’ light, the rooms,
other than those placed at the front, are situated on a
permanent court having an area approximately half as
‘great as the width of the building. Each room is pro-
,vided with individual telephone, which connect with the
iexchange in the hotel office, and the furnishings through-
out are of a select character; the walls being decorated
with imported papers, the ceiling tinted, and the carpets
are laid on felt directly over the concrete floors.

The hardware throughout is in plain brass, the locks

being of a special hote] corridor door type, inter-com-
municating doors and lavatory door locks, all master and
grand master keyed.

The basement, in addition.to the main kitchen, also
contains the heating boilers, hot water heating apparatus,
ice machine, laundry facilities, and also liquor and pro-
vision storage rooms,

The building, which cost $250,000, was designed and

erected under the supervision of Architect J. P. Hynes,
and the firms and contractors connected with the various
branches of the work were: Brick and fireproof work,
Jas. C. Claxton & Son; carpenter and wall work, Toronto
Office and School Furniture Co.; ornamental iron work,
Canadian Ornamental Iron Co.; hydraulic hoist, Parkin
Eleveator Co.; elevators, Otis-Fensom Eleveator Co.;
marble work, Hoidge Marble Co.; plastering, Hoige &
Son; tile work, Canada Glass, Mantels and Tles, Ltd.;
sheet metal work, roofing and ventilation, A. Matthews;
refrigerators, John Hillock & Co.; bathroom fittings, Jas.
Robertson Co.; coal chute, The John Inglis Co.; iron
guards, Geo. B. Meadows Co.; safety treads, Mason
‘Safety Treads Co.; carpet and furniture, John Kay Com-
pany, Ltd.; curtains and draperies, The Wm. A. Murray
Company. '
STEEL RAILWAY TIES are largely being substituted
for those of wood in many of the leading industrial coun-
tries of the world. One reason for this is that their
adoption is made imperative in certain localities to pre-
vent the rapid destruction of forests, It is estimated
that in Europe a mile of railway line requires about 2,-
500,000 cross-ties every 12 years, which means the cutting
of an enormous quantity of forest trees. It is also esti-
mated that the railways consume something like 40,000,000
ties per annum, and this consumption is said to be in-
creasing at the rate of 3.000,000 a year. Another reason
given for the utilization of steel ties is that investigation
has shown that these ties when carefully constructed in
order to meet the demands of modern railway traffic, are
generally favored on account of their superior solidity
and power of resistance. Nevertheless, their high price,
certain defects in form, and the absence so far of a con-
venient and simple mode of attachment have prevented
in a great measure their general adoption, although they
are being more widely employed with each succeeding
year. It is asserted, however, that the English manufac-
turers have on the market a tiec “profile en rigole”
(grooved section) that sells for $30 per ton, or less than
the present cost of wooden ties. It is evident, there-
fore, that uader these conditions the use of the steel tie
would produce decided economical results for the rail-
ways. In the United States this type of tie is being
subjected toa large number of experiments. The Pittsburg
Gazette-Times states that the first test of steel ties by
the traction lines of that city has led to a decision to,
place them on 114 miles of track. If they are successful
there, the entire system will be thus equipped. A steam
railway operating into Pittsburg aiready has steel ties
on five-eighths of its mileage and ina few years will have
entirely replaced its wooden ties. ‘The newspaper in
question adds: The price of the steel ties is approximately
$1.50 apiecc, while wooden ties cost from 80 to 90 cents,
but after treatment with creosote and the addition of
heavy tie plates, the final cost of the wooden ties, it was
explained, is nearer $1.25. And when they are worn out
that is the end of them—they are burned up. But with
the worn-out steel tie it is different. It can be sold as
scrap and part of its original cost recovered. In the end,
it is asserted, the steel tie is by far the cheaper. There
is practically no wear out to it, while the wooden tie,
if not treated with creosote, would last only a few years
under heavy traffic conditions, In the olden days wooden
ties were known to have lasted 20 years, but the con-
ditions are very much changed now. There has been a
demand all along for heavier ties to meet the increasing
requirements in their use. The manufacturers naturally
feel that the steel tie is the solution of the problem,
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Current Topics
A GIGANTIC EXPENDITURE. aggregating $133,000,-

000, for munmicipal improvements in Paris, has been pro-
posed by the Prefect of the Scine to the Municipal
Council,  Of this sum it is proposed to spend $23,600,000
on water and sanitary works, and $6,600.000 on streets
and parks.
* ok X

OWING TO THE TRADE CRISIS which Berlin is un-
iergoing at the present time, Germany's Capital offers
but littl. in he way of encouragement to her architeets
and builders. A writer in a recent article states that
the city is suffering from a glut of vacant buildings.
It is estimated that 19,000 buildings are wunoccupied.
These include over 1,000 shops and 18,000 dwelling

houses,
*® kK

TAlE EXECUTIE BudARD of the Architectursl
League of America’ announces that the Convention of
that organization this year will be hekd at the Willard
Hotel, Washington, D.C.. December 11, 13, and 14, 1909.
FFurther information can be obtained from the President,
1103 Union Trust Building, Detroit, Mich., or from the
office of the Permanent Secretary, 729 15th Street, Wash-
ington, D.C. ~

* x %
A SUM OF $1mon PER ANNUM, for a period of
. ten years, making a million in all, is to he granted from
the federal funds to the civic commissioners of Ottawa,
for the purpose of promoting improvements tending to
beautify the city. ‘The Government herctofore only al-
lowed an annual grant of $10,000 for such work. With
this additional appropriation, the commissioners will be
cnabled to carry out a number of projects which will
greatly enhance Otlawa’s reputation as one of the finest
cities on the American continent.

THE TWO TUNNELS at Kicking Horse River, form-
ing a part of the Canadian Pacific Railway right of way,
near Field, B.C, are built on 10-deg. curves, and 1.6 per
cent. grades,  Together, they measure over a mile in
length, and are part of an 84-mile cut-off, containing
two loops, which allows a reduction of maximum grade
from 4.4 to 2.2 per cent.
*® L I

THE DISMANTLING OF FARADAY HALL at Co-
lourg, (Ont.) within the past couple of weeks, marks
the passing away of another famous landmark to dis-
appears in the on march of Canadian progress. The
building was erected some thirty years ago as a science
hall and museum in connection with the old Victoria
University, and at one time was a noted seat of intellect-
val life,

I
PETERBORO’S GROWTH {from a residential stand-
point this year, has been most marked. It is estimated
that no less than 125 new homes have so far been erected,
and that the amounts expended in this respect will total
$200,000 or over. A residential growth of this kind,,
means also a commercial and industrial- growth; and if
the increase wn population is keeping pace with the devel-
opmoent of new. houses, the next census returns should
indeed be gratifying. . . )
* k%
A DELECATION OF OFFICERS representing the '
Canadian Federation of Labor, recently visited Ottawa
and laid before Sir Wilfrid Laurier, Hon. L. P. Brodeur
and Hon. Mackenzie King, the resolution adopted at the
annual meeting of the TFederation, asking that the pro-
visions of the Lemicux Act be extended. In addressing
the delegation the Minister of Labor said that the widen-
ing of the scope of the Act should be brought about
gradually and that it first might be made to apply to the
building trade, The demand, however, would have to
come from the trade itself. If such a request were made,
he would be willing to recommend the extension of the
act to his colleagues,

* ok ok
THE BUILDING REPORT OF HAMILTON for the
year ending Oct. 31, 1909, as submitted by [nspector
Anderson, shows that 730 perniits entailing an expenditure
of $1,547,425, were issued in the past twelve months, as
compared with 623 permits totaling in value $1,531,182 in
the preceding- year. One of the important features of
the report was the [nspector's recommendation that a
special committee be appointed to revise the building by-
law, so that the regulations would more adequately safe-
guard the iutevests of the city. The report also advised
the inspection of a plumbing inspector whose duty will
be to see that all work of this character is properly in-
stalled. 1t is expected that the new building code will
provide most stringent regulations as regard plumbing
and sanitary equipment for buildings.

* x
CANADIAN CAPITALISTS from ‘loronto and Mon-
treal, who have already expended many millions in elec-
tric railway enterpriscs in Mexico, says a recent press
report, are preparing for the -construction of a great
dam across the Conclos River for the purpase of forming
a reservoir which will give initial power ior a 25,000
M.P. hydro-electric plant which they propose to install.
In addition, the company will build a railroad 20 miles
long connecting with the Mexican Central line and Santa
Rosalia. We might add that it seems a long way from
kome for Canadians to invest their “shekels,” particu-
larly when the Dominion offers such a wealth of oppor-
tunities for industrial development and gives every as-
surance of the highest returns on cvery dollar thus ex-
pended. The investor in Canada at the present time,
cannot help but become a modern day Midas; and outside
capitalists arc fast recognizing the great possibilities this
country has before it.



58 C ONS TRUUCT I

O N

[ NovEMBER, 1909.

UNUSUALLY RAPID EROSION has created a new
S-mile channel for the Sittang River, India. A ditch 6 ft.
wide was dug in 1903 to drain land on a neck in a bend
of the river. The tide and floods frequently overflowed
the ditch and in receding rivulets toward it. In two
years the ditch widened to 300 ft. The flood waters then
found their way into the ditch from above and created
a waterfall of 5 ft, which receded 1.00) ft. in a year,
working finally into the upper river,
* x %

THE LOCATION OF THE FIRST SECTION of the
Alberta and Great Waterway Railway has been complet-
ed and if favorable weather conditions continue it is
cxpected to accomplish considerable construction work
yet this year. The entire right of way to Fort McMur-
ray will be cleared between now and spring. and a party
of surveyors will he kept continnally in the field until
the location of the entire line is completed. Contracts
for the ties and rails will be let shortly, so that they
can be distributed along the road bed during the winter
months,

* kX .
WITH THE OFFICIAL OPENING of the new railroad
thoroughfare over the River Sioule by the French Minis-
ter of Public Works, M. Viviani, the completion of the
highest viaduct ever built, is brought to the attention of
the engineering world. The viaduct is situated at Fades
on the Orleans railway system in the Pay-de-Dome de-
partment, between the stations of Lepeyrouse and Volvic.

[t is 1442 yards above the stream, and was built at a cost .

of $800,000. eight years being taken up with its construc-
tion, Previously the highest bridge over which a rail-
road passed was the Chokteik viaduct in Birmania, 1393
vards high.

x ko

RATHER AN INTERESTING BRIDGE, said to have
been built by Indians, is situated about 200 miles cast of
Prince Rupert, B.C., near the proposed line of the Grand
Trunk Railway. It is built of round poles, fastened to-
gether with tclegraph wire and wooden pins, the floor

being the onfy part where nails are used to any extent.

No two joints of the structure are ‘made alike, but it
scems, nevertheless, to do the work required of it, that
of providing means of travel for pack trains to cross
Bulkley River, Looking at it from a distance, it seems
to be nothing but a conglomeration of poles and wire
stuck together, with no particular reason for its not fall-
ing; the floor is very uneven, and the joints of the differ-
cnt members are made by lapping aud binding them with
wire. But a closer inspection show that the party who
built it had a pretty good idea of engineering, for the
bridge is an ingenious combination of cantilever and sus-

pension construction.
* kX

NEIW YORK'S MILLIONAIRE PLAYHOUSE, as the
gorgeously appointed “New Theatre” just completed at
Central Park west and 62nd street is known, was opened
to the public on the night of November 8. Irom the out-
side it looks more like a Greck temple or an art museum
than the particular style one is accustomed to see in
structures of this kind. On tlier interior the color scheme
throughout is driftwood and gold, relieved by a touch of
cerise in tapestry and hangings, while in the panels form-
ing the ceiling of the foyer are two magnificent oil paint-
ings, presented by Wm, K. Vanderbilt, and taken from
his own ballroom walls. The playhouse is intended to
promote axl elevate the legitimate drama, and its erec-
tion was made possible by a fund subscribed to by wealthy
New Yorkers. E. H. Sothern and Julia Marlowe, at the
head of a notable array of stars, presenting Shakespeare’s
“Anthony and Cleopatra,” had the honor of being the
first to appear before the footlights. The theatre is the
finest and most costly playhouse in America.

MACHINERY IMPORTLD into the I'ransvaal during
the first quarter of 1909 amounted in value to $1,820,000.
an increase of $344.648 when compared with the amount
for the corresponding period of 1908. Evidently a good
market in this respect will be found there for some time
to ccme. especially in view of the fact that the govern-
ment has made the first survey and completed preliminary
arrangements for the extension of the railway from
Pietershurg to the copper fields at Mesina, 200 miles to
the north, with an ultimate continuation acrcss the Lim-
popo into Rhodesia. ‘The whole district through which
the railway will run is rich in mineral resources and
agricubtural possibilities, and the construction of the line.
which is to be proceeded with forthwith, will mark an
important epcch in I'ransvaal development. ’

*® k%
A STEP CONDUCIVE TO PUBLIC SAFETY has been
taken at Toronto in the form of an edict issued by the

l?olice Department prohibiting the sale of standing room
tickets at any of the local theatres. 7That the authorities

“intend to apply stringent measures to suppress the prac-

tice of crowding the aisles and the space back of the seats,
is evidenced in the fact that two theatrs managers were,
subsequent to the time when the notice was served, fined
for violating the order, Other cities in Canada where a
similar evil exists should follow Toronto’s example. It
will be recalled that the great campaign of investigations
throughout the country which followed the fatal Lroquois
Theatre fire in Chicago a few years ago, pointed out that
just such a condition was one of the greatest dangers
which confronted most municipalities as regards their
plavhouse. A review of the existing conditions in a large
number of Canadian cities shows that the drastic meas-
ures then adopted for the safety of the public, have been
but feebly carried out, Another idea, suggested by Con-
troller Geary, in connection with the ncw order of things
in Toronto, which should be approved of by theatre man-
agers and enforced by the authorities, is the throwing
open of fire exits after each performance, and the encour-
aging of the public to use these openings, so that theatre-
goers may familiarize themselves with their location and
the point of the street to which they lead.

L I .

COINCIDENT WITH THE WIDENING of the Rich-
clicu River Channel at the port of St. John’s, Quebec,
«ther harbor improvements, including the construction
of concrete wharves and the ercction of a railway bridge,
are being carried out in a vigorous manner. The river
channel, according to the present plans, is to have a
width of 300 feet, and a depth of 14 feet: hut it will
require several years to complete the dredging, the ob-
ject being to extend the work 3 miles to St. Theresa
island, in which event 7 miles of the Chambly Canal,
through which all the vessels plying the Richeliew River
have to be towed, will no longer be uscd. This will he
of great benefit to the commerce of the river, as it will
materially reduce the cost of towage, oenly 5 miles of
the present 12-mile canal then being requived for navi-
gation purposes. The immediate benefits to he derived
frcm the work in its present state will be a considerable
reduction of the annual spring inundation of farm lands
bordering the banks of the river between this port and
Luke Champlain. In addition to this work, the cen-
struction of concrete wharves is at present under way,
and the Canadian Pacific Railway is replacing its old
bridge, built on piles, with a modern one of concrete
piers and steel superstructure, at an estimated cost of
$200,000. The piers will be of sufficient width to ac-
commodate a double track, the present bridge being

single tracked.



Cathedral ¢f St, John the Divine, now in cotrse of construgtion, on Morningzide Heights, New York City. An idea of its great size

may ke obtained by comparing it with the buildings in the immediate background.

Work on the Cathedral was started fifteen years

ago, and, when compteted, it wlil accommodate ten thousand worshippers.

DOME OF ST. JOHN THE DIVINE.—Construction of Immense
Vault Over Partlally Completed New York Cathedral Who]l Without
Precedent.— Built Without Falsework or Scaffo]dmg 200 Ft. Above the
Ground.—An Edifice Which Will Accommodate 10,000 Worshlppers.

I NOT THE A]\(,III'I‘LC I'URE of the building it-
self, nor the vastness of its magnificent dimensions.
then the construction of its immense dome alone

scerves to render the Cathedral of St. John the Divine,
now in process of crection on Morningside Heights, New
York City, a structure of absorbing gencral interest. It
is the first great dome in the world built without either
falsework or scaffolding. and its completion marks the
successful carrying out of a stupendous and daring work,
which in method of construction has upset all existing
theories in engineering of this kind, and excitec the won-
der of the ZII‘C]'II[C(llIl"lI and cngmecrmo fraternities and
the lay public alike.

This mighty vault, which rises above the centre of the
structure at a distance of 200 fcet from the cathedral
floor, was huilt bit by bit over an area of absolute space.
\When Rafacl Guastivino, Jr., hegan preparatnom for the
work, builders called the undertaking visionary and fool-
hardy. wholly withqut precedent, and impossible of accom-
plishment:  Experts were extremely dubious as to its
outcome, and it was predicted that the dome was sure
to collapse, carrying death and disaster in its wake, for
not only would it have to support the weight of the work-
men as the work progressed, but the heavy material re-
quired cach day. Mr. La Farge, the architecty and Mr.
Parson. the engincer of the building, alone showed their
faitl in Mr. Guastivino’s ability to erect the massive struc-
ture without the aid of supports of any kind.

The entive dome consists of ordinary thin, fat terra

59

cotta tile, 6 x 12 inches, and an inch thick, laid accor(lmg
to a method of construction involving the cantilever prin-
ciple. These tiles in size and shape are much like the
bricks of the ancient Romans still to be scen in the walls
of the little church near Canterbury. Beginning at the
bottom course, the first six or seven rows of tile were
laidd one over the other breaking joints, in a special ce-
ment of plaster of paris. The next course, laid in Port-
land cement, was held in place by overlapping the tile
below, and this process was repeated until the great dome
was finished.

This particular mcthod of dome building was invented
by the elder Mr. Guastivino and has been extensively em-
ployed in public and monumental building in various
parts of the country. It saves thousands of dollars by
dispensing with costly false work and heavy staging for
domes of such magnitude. But his son's startling audac-
ity marks a new departure in this branch of industry, as
never before has this method of construction been at-
tempted on such a gigantic scale,

I'he . dome springs from the four massive skeleton
arches 62 feet square, of solid granite. rising 145 fect
above the strect, with a clear span of 85 feet. These
arches will cventually carry the huge tower and spire,
weighing wmillions of pounds, shooting above the dome
and church 425 feet from the pavement.

I'he Cathedral itself, which when finished will cost ten

The illustrations used in. this article were reproduced
from photos by R. W. Tebbs, Brooklyn, N.Y,



Looking up into the immense dome, Cathedral of St. hn the Divine, New York City, the construction of which, being carrled out in
deflance to all accepted theories of engineering of this kind, is entirely without precedent. It was buillt without either false work
or scaffolding, and is the third largest dome in the world, being 135 feet In dlameter, or 7 feet less than the dome of the Pantheon in
Rome.
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million dollars, has the extreme dimensions of 520 x 280
feet. Work on its construction was begun - first fifteen
years ago, and it is estimated that twenty years more
will fully elapse before it is entirely finished. At present
the walls and arches of the great tower, the choir and
sanctuary ‘have been completed. The four great arches
form a square of about one hundred feet exactly under
the dome, which rises from its four corners,. already
making a vast cathedral chamber to open into the two

Novemens, 19093 .C O N S T R U C

Florence, about the same. The Mosque of St. Sophia is
about 115 feet, while the famous dome of St:.Paul, in Lon-
don, is only about 112 feet. - .
The most impressive feature of its construction is the
extreme thinness of the dome shell, and its. wonderful
sustaining strength. Above the base of the dome, which
will eventually bear a large share of the weight of ‘the
lofty spire, the thickness of the dome does not exceed
seven and a half inches. and from that point upward

1 St, John the Divine, New York City. View showing one of the huge buttresses, the massive arches, and the great dome
ca:v':ﬁg:larl:e's above the centre of' the structure at a dlstance of 200 feet from the Cathedral floor,

hundred foot long nave and mnorth and south transepts.

Like most cathedrals, St. John the Divine is in the
form of a cross, and the dome which is 135 feet in dia-
weter, is one of the four great domes of the world con-
structed of masonry. ‘The Pantheon, in Rome, the largest,
is 142 feet across; St. Peter’s, 139, and the Duomo, at

toward the top it diminishes gradually to three and a half
inches, which seems incredible when compared with the
massiveness of the other masonry of the building. Com-
pared with the ponderous walls of the Cathedral it seems
but an eggshell. . ’

“If the present dome were built by the usual method,”



View of dome and vaulting over retrochroir, Cathedral of St. John
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The great arches and dome, as seen froa the interior of St. John the Divine's Cathédral, New
York City.

would entail great risk -and
cxpense in building, saying
nothing for the subsequent

“work of removing it.”,

Viewing the four great
arches, visible for miles
around, the question naturally
arises as to how it was pos-
sible to start the dome at the
corners formed by this junc-
(ure of the arches and carry
it up so as to form a hemi-
sphere the base of which is
some one hundred and ten
fect above the ground, and
this so exactly built that there
would not be th. variation of
a fraction of an inch in any
part of the dome out of the
true sphere. It is evident
that no human eye, however
trained, could outline a circle
of such magnitude in imagin-
ary curves and prescrve more
perfectly the lateral and up-
ward curvature until finished
at the crown. ’ ’

- To insure a smooth and
perfect curvature at all points
it was necessary at the begin-
ning to establish a centre
point from which to work,
which would ccincide exactly
with the focal spot ‘up in the
blue sky,” as some of the en-
gineers expressed it,

Anchors composed of steel
pins were driven in the cen-
tral point of the top of cach
of the four great arches and
a quarter inch steel cable was
thrown from each pin and
fastened to a steel plate he-
low, this plate heing feur
inches square. with a lole
drilled in each corner. This
plate had in its centre a heok
with turn-buckle adjustment,
to which a fifth cable was
attached acting as a guy to
hold the point rigid.

When all was ready the
men on top of the arches
hoisted up the plate to the
level of the imaginary centre
of the great dome to be built.
This imaginary centre was
accurately determined by the
engineer  with instruments,
which established the true
centre of the dome. A lcad
of 800 pounids was fastened -
to the lower end of the fifth
cable, suspended from the
centre of the plate, hanging
like 'a plumb line to the cen-
tre of the flcor of the Cathe-
dral, a hundred feet below,
to maintain it in true position.

The cyec of the hook ex-
tending through the plate
constituted the centre of the
dome. By stretching heavy

said Mr. Guastivino, “a ponderous scaffold and false steel tapes, marking half of the diameter of the dome,
work would have to be erected 160 feet high, which (Continued on page 70.)



‘King Edward School, Winnipeg, erected in 1908, at a cost of $63,000, One of the first structures to be bullt in
accordance with the comprehensive scheme outlined in 1907, to the Board of Education, by Commissioner of
School Bulldings, Mr. J. B. Mitchell, to provide adequate accommodations for educational work, and to kEring
the schoo! buildings in general up to a standard of sound and safe construction.

Lord Selkirk School. Another of Winnipeg's new schooi bulldings. This structure was bullt simultaneously to the
King Edward School, and cost $563,000. The walls of both bulidings are lined with hollow tile, to which the plaster
is directly applled.
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WINNIPEG'S SCHOOL BUILDING.—Commendable Enterprise of
Western Metropolis in Providing Modernly Equipped Structures for

Educational Work.—Expenditures in 1908 Alone Total

$333,802. .

—Several New Buildings Now in Process of Erection. . .z

HERE 1S NO
CITY on the
American con-

tinent that has shown
a more liberal spirit in
its diligent efforts to
provide the best pos-
sible accommodation in
public school training,
~and we are safe in
saying that there is
no city in Canada
which has heen as
free in its expendi-
tures to provide modern
courses  of training,
competent teachers,
safe and comfortable
schcol  buildings and
and the best modern
equipment, as has
Winnipeg.

On the other hand,

the problem of ele-
mentary education, as
represented in the
West, is one of a
much more difficult so-
lution than that with
which  our Eastern
cities are confronted.  The vast influx of settlers from
-Burope has rendered Winnipeg a city of many languages.
These new citizens invariably have large families, and
the West that is to be will, to a great extent, be influ-
enced in its development by the character of men the
West makes from these little urchins, most of whom,
when they center the public school, cannot speak the Fng-
lish langtiage. Some extent of the difficulties to he en-
countered by the Winnipeg school authorities, may be
rcalized from the fact that there are from fifteen tlo
twenty nationalitics represented in some schools. 'They
are bright little folk, eager and quick to learn. The
West prizes every one, and it rests with the school au-
thorities to make stout, useful Canadian citizens of them
all,

There is no race suicide in Winnipeg. Most of the
people who have gone West are voung. They have
large families, and there is a strong prevailing senti-
ment that nothing is too good for the youngsters, it mat-
ters not what the cost.  This most commendable attitude
toward expenditures for the building and maintenance
of their public scheols, is directly the oppositc of that
axsumed by the taxpayers of most of our Eastern cities,
who quibble over every detail of cxpenditure called for
in public school estimates. Property owners and their
vepresentatives in most of the Ontario cities and towns,
have so brow beaten those in whose charge the erection
and equipment of public school buildings has been placed,
that, although the condition of many of the Ontario
schools are far helow what might he termed a reasonably
decent standard, is well known to them, they have be-_
come too timid to ask for even thosé improvements that”®
are essential to the safety and comfort of the children.

The citizens of Winnipeg have shouldered their re-
sponsibilities with that true Western spirit, and, despite
the extremely high prices they are forced to pay for ma-

My, J, B. Mitchell, Commissioner

of School Bulidings, Winnipeg.

ConNsTRUCTION, NOVEMBER, 1909,

65

terials and equipment, they have to-day, generally speak-
ing, the best constructed and the best equipped school
buildings of any large city in Canada.

The fact that Winnipeg, during 1908, spent $333,802.-
48 in the erection of new buildings and additions and
improvements of old structures, gives some idea of the
extent to which the city is going, in its attempt to pro-
vide first-class buildings in its public schools. This is
a fairly liberal expenditure on school buildings for a
city of 100,000 population,

In order that Winnipeg schools should be abreast of
the times in every particular, the School Board sent Mr.,
D. MclIntyre, Superintendent of Scheols, and Mr. J. B.
Mitchell, commissioner of School Buildings, to study
conditions under which every phase of school work was
heing carried on in the East and South. After having
visited fifteen cities, in each of which they inspected an
average of .four schools’ they came back full of ideas
which the school authorities immediately proceeded to
put into practice, with the result that their expenditures
during 1908, for buildings, amounted to almost three
hundred and fifty thousand dollars.

Mr. Mitchell, in his report, outlined generally what
they had seen in the cities visited and went into the de-
tails as regards design, construction, fire protection,
lighting ahd heating and ventilation quite thoroughly.

The portion of his report, however, that characterizes
most truthfully the attitude of Winnipeg toward public
school expenditures, were the opening and closing para-

n10ancs

Seasq o0 et
PR 3. 3 3. 1. .. I

Ground floor plan, Lord Selkirk School, Winnipeg.

graphs. In opening, he gave briefly his general impres-
sion of what he had scen in the United States. He said:

“I'he first impression irresistibly borne in upon my -
“mind is the evident pride which the average American
“feels with regard to the schools, and the prominent,
“the outstanding position which the public schools occupy
“in the thought and life of the nation.

“The schools are viewed as a medium through which

“those who in a few years are to guide the destiny and

“shape the future of their country, will be trained even
“to a higher degree than those- who preceded them, to
“use the best advantage, the physical, mental, and moral
“gifts with which Providence has endowed them.
“These views lead to a cheerful and willing expendi-
“ture for school purposes which, otherwise, might be
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Is also noteworthy.
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It will be noted that the steps

Ground ficor plan, Greenway School, Winnipeg, showing the large class rooms and wide corridors.

leading to the grade line are placed outside of the building.
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“gbjected to, and the result is seen in every department
“of school work; buildings, first-class in every par-
“ticular; style, character, appearance and conveni-
“ence; every provision made for the proper heating
“an4 ventilation of the rooms; the closet accommoda-

“thought with which I became impressed as a result
“of the conditions observed,

“That Canadian boys and girls may be able to hold
“their own against the world, it is only necessary that
“they be given cqual advantages to those which are cn-

LI
!

e, b

Front elevation, Greenway School, Winnipeg, now under course of construction. The wallg are being built of butf brick aﬁd Tyndall

store, a combination of materials used in the exterior of all

“tion provided of the most sanitary type known: and a
“liberal equipment for class rooms, manual training. and
“technical work,

“A report from a committee from Cincinnati which
“recently visited thirteen cities between the Mississippi
“and Atlantic Coast, states that one-third of the funds
“raised by taxation in those cities is devoted to educa-
“tion, and no public money that is expended for other
purposes gives such an adequate return.”

It is the closing paragraphs, however, that are most
interesting, in that they express in few words, the spirit
that has been responsible for Winnipeg’s superior schecl
buildings, Tt is further interesting in that it expresses
a sentiment, tempered with common sense and national
pride, that should govern the work of cvery school hoard
in Canada. The portion above referred to, was as fol-
Tows:

“In concluding this report, I wish to express the
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halls containing the stairways,
doors, and are placed so as to assure egress In the event of any emergency.

Winnipeg schools.

“joyed by the children of any other nation, and that
“they he allowed to study and do the work they are call-
“ed upon-to do while in schiool, un:ler conditions as fav-
“orable as those with whom in after life they may have
“to compete,

“In keen competition, every advantage counts for
“much, and remembering the eiferts which are heing
*snade throughout the- United States to give the children
“every facility which it is possible to do, it would scem
“that the idea which should prevail in the minds of every
“trustee on thie school boards throughout Canada should
*be: There is nothing too good for the children, and it
“should be known, appreciated, and remcmbered by cvery
“larent in this Dcminion that education is more im-
“portant than geod strects, roads or sidewalks, and morc
“public moncy should be spent to thoroughly equip the
“children for the battle of life, than is now heing dec-
“vated for that purpose.”

S : : )
% l ' & - %
7|
Z ! ! : 0 %
% ¢ H = i 5
% ! LA 2 2
7 STe st . %
/ ! b i z
Jill bt e
Y i AS: o2 i~
BT i ==
IR Y A=—Hr=
g ] d 27| | i
=1 =REx
% ) [ Bl =R =51
2 (i % i 7B
2 ! ! H-H 1 ... H'"
7 - P o 1
; : b sl : <H e B,
N rrrn e - Yed. | rl'é//
. N o ‘
U [
¢ i A
5 i ] }
. 3 B > ., coageoz 3y - .2 -
] ¥ i y . .
4 e ¥ 1 T " 5
1
' 1 | ' '

P

- c-_“lm‘\'m

0

H

R L e

\\\\\\\'\\.

are enclosed with absolutely fireproof walls any



68 C ON S TR UCTI

Y

[NoveEmeER, 1909.

O N

One of the first material results of Mr. Mitchell’s
observations was the equipment of all three-story
schools, (fourteen in number), with steel, spiral fire
escapes, at a cost of $30,000. One school was first
equipped with two escapes and tested in the presence

low tile, directly upon which the plaster is applied.

Fwm  This prevents the possibility of fire following up
{f the walls from the basement, to the upper stories
of the building, or from one floor to another. The
floors over the boiler room, fan room and manual
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Front elevation, LaVerendrye School. Another Winnipeg structure now in process of erection, which demonstrated how thoroughly
the campalgn of providing the city with modern school buildings is being carried out.

of the members and officials of the school board; Tire
Chief Buchannan; Building Inspector Rogers; Provincial
Fire Inspectors Lindback and O’Connor, and several in-
tevested citizens, ‘The test was unanimously agreed to be
successful, and it was decided to equip all schools with
two escapes each. ‘I'hus having provided their three-story
schools with reasonably adequate means of protection
against fire or panic, it was decided to limit the height
‘of all schools to be erected, thereafter, to two stories,
and to adopt in their construction to a greater extent
than before, the use of .fireproof materials.

The Lord Selkitk 4and King Edward schools were
built in 1908, at a cost, ex-
clusive of heating and ven-
tilating, of $59,000 and $63,- Vire
800. These two structures LR
were the first to be built C
after Mr. Mitchell’s report ™
had been given considera- ‘
tion by the school board, '
and they marked a distinct v
era in schoolhouse archi-
tecture in that city, and the
features of their construc-
tion and their equipment
clearly indicate the deter-
mination of the school au-
thorities to utilize the latest '
ideas gathered from : the .

Y
-

training rooms, all of which are in the basement, arc of
reinforced concrete. The floors and stairways and landings
throughout, are of reinforced concrete with iron stairs.
Llectric wires arce laid in conduits and the roof covered .
with galvanized iron. Mvery precaulion which exper-
ience might suggest, has been taken to lessen the danger
of fire and make the schools as safe as possible.

In connection with each lavatory in the basement,
the floors are tiled, shower baths were installed for the
convenience of the pupils, a European idea which is
fast gaining ground in America, as a recognized neces-
sity,

La VERENDRYE
' scHbOL

3
g
F

“

(v
«

ot
experience of other cities

with regard to protection
against the consequences of
fire or panic.

These structures are two
storics in -height, solidly
constructed on  concrete
foundations, with Tyndall :
stone above the grade to !
the ground floor line, with :
brick walls above. A very

- s

P

--—-

commendable feature that
serves as a very excellent
fire protection, is the lining
of the brick walls with hol-

Ve X e e ot o smae

Basement plan, LaVeérendrye $chaol, Winnipeg.
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Lr VERENOFYE ] Edward and Lord Selkirk

SR e e e schools above described. The
oo class rooms on the ground floor
have a § in. maple covering,
laid. The reinforced concrete
ficor and the iron and con-
crete stairways have asphaltum
treads, ' .
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. Costs 2on |
: e TN

§ !
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: Another fire protection which
was recommended by the Board
~ of Fire Underwriters, and
*: which will gradually be in-
i1 stalled in all the school build-
ings in Winnipeg, is the cutting
off of the halls from the main
building by Kalimined doors.
These are fitted with door
checks and springs. In all
schools now erected in Winni-
peg, metal ceilings are used
throughout. Another innova-
tion carried out in these last
two schools, is the May-Ord-
‘way Fire Alarm System, which
will ring the fire alarm at any
time the temperature in any
vortion of the building rises
kove five degrees peyond what
nay be considered a normal
temperature. This is, without
¢uestion, one of the greatest
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Ground floor plan, LaVerendrye School, Winnipeg. advances towards protection
, against fire that has yet been -
The heating and ventilating systems in these huild- made in school buildings, It is also the policy of the
ings are low pressure steam, supplied by two boilers hoard, in connection with the city council, to hLave all
with direct radiaticn in rooms and halls, supplemented large school buildings connected direct with the fire sta-
by mechanical ventilation, fresh air passing through tem- ‘ion, so that, when this automatic fire alarm rings, it will
pering and re-heating coils in basement and supplied o not only notify the teachers, but will also, at the same
rooms by a fan driven by an electric motor, the heat time, automatically give the alarm at the nearest fire
heing controlled by automatic teniperature regulators. station,
While it will be seen that, architecturally, the designs
of these buildings are very simple and unpretentious, the Some idea of the importance at present given to man-
teiea ]]aving heen to eliminate e\»crything in the way ual training, will be gained from a glance at the base-
of useless and meaningless expenditure in superfluous ment plans of these two school buildings. It will be

deccorative cffects, but to give
to the structurc a quiet, simple
dignity with an impressive ap-
pearance of massiveness and
solidity. The plan of the Lord
Selkirk school, which is shown
herewith, gives a fair idea of
the general lay-out of the two
schools. It will be noted that
the portion of the structure in
which the freproof stairs are
located is entirely cut off from v
the main hall, as weil as the ‘ e
rear entrance hall. The main

corridor is 19 feet wide and the . : ‘ ;
entrance halls and vestibules s : B ' ' et |
are 13 feet wide, . - .

Cogtt

We also reproduce elevators
and floor plans of two of the e
most recent schools, which, by
“the way, are at present under
course of erection. They arc
known as the La Verendrye
and Greenway schools, the for-
mer being erected in Crescent-
wood, and the latter at the
corner of Livinice and Brun-
nell streets, The construction
of these two buildings is very
much the same as the King Second floor plan, LaVerendrye School, Winnipeg. :
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seen that a very large portion of the floor area, has
been set aside for manual training classes.

In the La Verendrye school, it will be noted that all
entrances lead directly to a central corridor. It will also
Le noticed that the manner in which the stairways are

entirely cut off from .this central hall, by fire walls, is

a worthy feature. There are no great winding, massive
wcoden staircases leading down directly into the main
corridor, up which the flames can shoot, and thus cut
off safe exit from the building. It will be seen that
there are no steps in the entrance halls, leading down
from the ground floor to the grade line. These halls
take the pupils directly out to the open, all steps to grade
level being on the outside of the building.

The plan of the Greenway school is noteworthy for
the features above mentioned in connection with the La
Verendrye school, in addition to the very excellent ar-
rangement of .the entrance halls and vestibules. The
corridors are wide, and the rooms are large and airy.

Architecturally, the buildings are very much better -

than what we usually find in the East. The -combination
of Tyndall stone and buff brick, ‘which is used in the
construction of all the schools in Winnipeg, produces a
very excellent effect. In the La Verendrye school, Tyn-
dall stone is used up to the ground Roor line for the
belt courses, and the entrance; and limestone is used
from the ground floor line to the first floor line, the
walls above which are constructed of local buff brick.

Mr. Mitchell, who is responsible for Winnipeg schools
has been ‘Commissioner of School Buildings in that city
for sixteen years, and has, in that time, either made
additions to, remodelled, or built. every school now in
use in Winnipeg. Mr. J. B. Mitchell ‘was born in Gan-
anoque, Ont., in 1832, and was educated in both the
Ontario public and high schools. He went West in 1874,
after having studied drafting in Montreal, and was,
for some time, connected with the North-west Mounted
Police, after which he became engaged in the contracting
business in Winnipeg. He was chairman of the building
schoo! committee for six years, and in 1893 was appoint-
ed to his present position.

Mr. Mitchell is a man very much interested in his
work, and appears to be untiring in his efforts to pro-
vide Winnipeg with the best possiblc school buildings.
There is no official in Winnipeg who holds, to a greater
extent, the esteem and confidence of the taxpayers, than
does Mr. Mitchell.

Apart from his official position, Mr. Mitchell is very
prominent and popular in both the commercial and social
circles of Winnipeg, He is at present president of the
Canadian Club of Winnipeg, and is vice-president of the
Associated Canadian Clubs, which was organized recent-
ly at a mecting in Mentreal. Mr. Mitchell is a true,
patriotic Canadian, who fully appreciates the responsi-
bilities that rest upon the shoulders of our present day
public officials, and he is one of the many men you find
in the West, who will stoutly put their shoulder to the
wheel, in shaping the destiny of the “West that is to be.”

DOME OF ST. JO'HN THE DIVINE.-Con:

tinued trom Page 63.
the exact position where every tile should be laid was
instantly shown. A piece of hoard, shaped exactly as
a segment of the great circle, attached to these tapes
enables the masons to place each tile exactly where it
should go, and thus the dome progresses symmetrically
and mathematically exact. No wonder in gazing at this
impressive work that one hecomes conscious of Emerson’s
words that, “The hand that rounded Peter’s dome wrought
in sad sincerity.”

One great obstacle encountered by the men working
aloft was the heavy wind prevalent on the exposed
heights of Morningside Park when the work was under

way. More tlran once it seemed as if everything, men,
mortar and tiles, would be swept from the roof,

One almost regrets, standing under that impressive
vault high in the heavens, to learn that the central por-
tion is to be removed when the great spire, rising from
another dome a hundred feet above the present one, is fin-
ished. Those who have stood under the dome of the
Capitol at Washington may recall that above the turn
of the first arch rises a series of columns forming a sort
of circular portico or colonnade, and high abgve all is the
dome proper. A somewhat similar effect is to be car-
ried out in the Cathedral.

The present dome, however, while built for the time
being only, serves a double purpose—first, it encloses the
great space a hundred feet square under the dome, so
that services can socn be held in the Cathedral, and prac-
tically it will serve for every -church purpose, and the
work of putting in the upper columns or piers hetween the
two domes and building the spire itself will proceed with-
out interfering with worship or imperilling the life of any
one in the Cathedral below.

- When all is finished about half of the present dome
will be removed and a cornice put on, projecting out a
little under the base of the pillars supporting the lofty
dome—the true dome—under the great spire more than
four hundred fect above the street. Then will appear a
beautiful colonnaded space, probably with open galleries
around, like the vaulted whispering gallery of St. Paul's.
When completed the great structure will extend nearly
to the street in front. with room for ten thousand wor-
shippers.

THE EFFECT OF WIND ON VENTILATION and
heating formed the subject of a highly interesting paper
read by Mr. H, W. Whitten, before the summer meeting
ol the American Society of Heating and Ventilating Fn-
gineers, The most apparent effect, Mr. Whitten states
is the inleakage of air through crevices while the least
apparent, but nevertheless important effect, is the out-
ﬁpw of warmed air through crevices in the sheltered
side of the building, caused by an area of low pressure
in the lee of the building, which acts as a partial va-
cuum, As the pressure of the inside warm air is natur-
ally outward, the combination of this pressure with the
partial vacuum outside produces a greater loss than is
sustained on account of inleakage, assuming the aggre-
gate amount of crevices on cach side to be equal. The
author then describes a few typical tests made by him
and others in this connection, some of which are given
here. A room situated on the cast side of a rectangular
school building, with a northwest wind blowing 14.5 to
15 m.p.h. and an outside temperature of 83 deg., showed
an average rate of supply velocity of 817 ft. per minute
and a vent velocity of 340 ft. per minute, giving a loss
of 477 ft. per minute, The inlet was 8 ft. above the
floor and the outlet at the floor, both being of equal
size and on side of the room opposite the windows. An
air test showed 10 parts of carbon dioxide in 10,000.
A test of another school building with wind at 18 m.p.h.
and outside temperature of 3) deg., the building being
heated and ventilated by the gravity indirect system,
showed an average loss of 20 per cent. from the supply
ducts and an addition of 60 per cent. to the vent velocity
in rooms on the windward side. Rooms on the leeward
side of the building showed an addition of 30 per cent. to
the supply velocity and a reduction of 62 per cent. of the
vent velocity. Another test was performed in a high-
school building. After shutting down the fan the supply
ducts were closed in the rooms on the exposed side of
the building and, with all doors and windows closed, it
was found that as much air was being removed from the
vent ducts as the fan system was supposed to supply.
During this test the outside wind was of moderate vel-
ocity.



The new Harbor at Dover, as seen from the English Channel, the greatest artificial enclosure for war vessels and merchantmen over

constructed,

Some idea of the magnitude of the undertaking may be gathered from the fact that the outer masonry walls alone

measure 22 miles in length, and necessitated in their construction over a quarter of a million barrels of Portland cement.

GREAT ADMIRALTY HARBOUR AT DOVER COMPLETED.
—World's Largest Artificial Enclosure for Vessels Formally Opened by
Prince of Wales.—A Stupendous Undertaking Presenting Many
Engineering Difficulties Which Took Eleven Years to Build.—Qute

Sea-walls Alone Measure Two-and-a-half Miles in Length. .. .-

Dover, England, on October 15, by the Prince

of Wales, brings to the attention of the world
the completion of one of the most gigantic engineering
undertakings of modern times. This great artificial en-
closure comprises a national harbor with a low water tide
of 610 acres, together with a commercial harbor, boasting
of a water area at low tide of 75 acres. In the former
there is ample accommodation for a fleet of twenty-five
first-class battleships, with the attendant smaller craft
such as gunboats and dzstroyers,

Built in the roughest part of the English Channel, and
under conditions fraught with -seemingly unsurmountable
difncultiés, the carrying out of the great project stands
without a parallel in the amnals of harbor construction.
In order to accomplish the work, which involved a period
of eleven years, it was necessary to bring huge piles,
measuring 100 ft. in length and 20 in. square, from a dis-
tance of 13,000 miles, These piles were useu to support
the ponderous wooden staging, temporarily built, for the
laying of the great concrete monoliths, which were placed

/ I \HE OPENING of the new Admiralty Harbor at

only after thousands upon thousands of cubic yards of

Jime and chalk had been removed from the bottom of the

channel, by giant grabs having a double row of formidable
tceth, and the bed of the harbor leveled by men working
in the largest diving balls ever used,

.Some idea as to the immensity of this undertaking
may be had from tli¢ fact that 66,000 massive concrete
blocks, averaging in weight 35 tons each, together with
200,000 .tons of granite, were required in the construction
of the Admiralty Harbor alone. This masonry in itself
is equal to nearly one-half the weight of. the great Pyra-
mid of Cheops, which is estimated at 6,316,000 tons.
Compared with other monumental works, it would form
two manunoth slabs 723 feet wide, 400 feet high, and 600
feet deep, with an additional slab of equal dimensions
across the top, which would rise above and enclose on
cither side, the great cathedral of St. Paul’s, London; while
five of the 40 ton blocks up-cnded and placed one on top
of the other, would come up to the height of Cleopatra’s
Needle, and outweigh it by 22 tons. London’s largest
public grounds, Hyde Park, comprising 400 acres, would

High concrate monoliths, as they were assembled prior to being placed in the walls forming the arms of the great Dover Harbor.

Sixty-five thousand blocks in all were used, averaging in welight 35 tons aplece.

if placed end to end, they would extend 150 mlles

in length, and their total weight, together with the 200,000 tons of granite used, is equal to nearly one-half of the estimated welght

of the great Pyramid of Cheops.
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Admiralty Pier Extension of Dover Harbor, as it appeared In course of construction. The work on this extenslior
consisted In carrying the old Admiralty Pler, which was 1,000 feet long, some 2,000 feet further out into the sea.
It is the shortest of the three outer walls, the south breakwater, or centre wall, belng 4,200 feet, and the east
arm 3,320 feet.

One of the many difficulties contended with in building Dover Naval Harbor. The point at which the work was
carried out Is one of the roughest spots of water between England and France, being exposed to all seas from
east to west. In order to place the masslve concrete blocks, It was necessary to erect for temporary use a pon-
derous wooden staging, on huge plles of a special wood brought a distance of 13,000 miles.
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Views showing {he con-
trivances and equipment
used for securing the
foundations in the con-
struction of the great
Dover Harbor. On the
extreme right is ore of
the giant grabs. This.
when lowered into the
sea, closed Its teath into
the chalky bottom and
brought to the surface a
sufficient amount of ma-
terial to compietely fill
one of the walting cars.
In this way the upper
crust of the harbor bed
was removed. Divers
then descended in the
huge diving bells, two of

which are shown, and
leveled the sea bed ready
to receive the blocks.
These bells weighed 33
tons and were 17 feet
fong and 10 feet wide.
They were lighted by
electricity. The blocks
were placed In position
by dress divers, The
lower view shows the
interior of one of the
bells. The quantity of
water required to fill
the harbor is equal to a
fall surface 66 times
greater than that of the
Horseshoe Fall at Niag-
ara, estimating the lat-
ter as salt water,

-
7

Construction work on wails of the Admiralty Pier Extension of Dover Harbor, showlng the masonry through: frame work, as It rises
above the surface. So accurately were the biocks set below the water that when the walls appeared above the surface, they were

oven and regularly laid.

Below the water, the blocks were not cemented, but “joggled,” that Is, the cylindrical cavities left be-

tween them were filled in with concrete in bags, 50 as to prevent the possibility of any slight lateral movement under the shock

of heavy storm waves.

Above the surface, the blocks were joined together in the ordlnary way.
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fit nicely into the harbor and then admit of a channel
large enough for a squadron of vessels on all four sides;
while the quantity of water required to fill this great en-
slmmuee s estimated at 17 million tons, equal to a fall
. .6 times greater than that of the Horseshoe Falls
NMiagava,

Fri:a time immemorial Dover has been an important
strategic point, both naval and military. To say when
it first became a fortified place would be difficult. It was
certainly a stronghold in the days of the Saxons, for
William the Conqueror hastened to possess it after he
had consummated his victory at Hastings. The old for-
tress has been besieged over and over again, sometimes
falling into the hands of the enemy and at others gal-
lantly keeping them at bay. It fell to Stephen after a
staunch resistance through treachery, but made a success-
ful defence against French attack in 1216.

In the days of Queen Elizabeth, Sir Walter Raleigh
called attention to the unique position of Dover, declar-
i g that “no promontory, town, or haven in Christendora
is so placed by nature and situation, both to gratify friends
and annoy enemies, as this town of Dover. . . . Nor
is there in the whole circuit of this famous isle any port,
either in respect of security or of defence, or of traffic
and intercourse, or rather of necessity, to be regarded
than this town of Dover.”

After reading this epistle Queen Elizabeth, we are
told, with commendable enterprise, decided to restore and
improve the harbor. The channel, which had previously
been only 4 ft. deep, was extensively dredged and deep-
ened. Successive sovereigns also gave their attention to
Dover, and so things continued until it became desirable
to transfer the balance of British naval strength from
the Mediterranean to home waters and the North Sea.
To put it bluntly, it was found expedient that the British
ficet should lie ncar to its greatest rival in strength, Ger-
many,

Hence it was desirable to erect a strong naval base in
the English Channel at a point from which it could easily
strike out into the North Sea. It was decided, therefore,
to erect at Dover a great national harbor which woutd
enclose at low tide a water area affording ample accom-
modation for a poweriul ‘naval fleet, and providing facili-
ties and anchorage in the way of an inner harbor for
merchantment and other vessels of high seas.

Operations were actively commenced in the summer
of 1898, and after eleven ycars’ work the great under-
taking has been brought to a successful completion. The
entire work was carried out by the famous firm of
contractors, Messrs, S. Pearson & Sons, from the designs

of the Admiralty engineers, Messrs. Coode, Son &

Matthews. The harbor has been formed by the building
of three huge arms or walls, The old Admiralty Pier,
which boasted of a length of about 1,000 ft., has been ex-
tended some 2,000 ft., which forms the westward arm »f
the harbor. Then from the base of the tall cliffs, immedi-
ately below the old convict prison, a wall 3,320 ft. in
length and known as the East Arm has been constructed.
The third wall is the breakwater, 4,200 ft. in length, which
has been erected some three-quarters of a m1]e from the
shore and almost parallel with it

One of the first things the builders did was to reclaim
21 acres“of land to the east of the town, just below the
cliffs, and convert this space into a huge brickyard and
workshop, where the huge concrete blocks composing the
sea walls were made. Before a single stone could be laid
on the ocean-bed strong staging had to be built out into
the water. This staging stood far above high-water mark
and measured over 100 ft. from top to bottom, being
higher, in fact, than an ordinary eight-story structure.
Some of the huge piles which carried the wooden staging
were 100 ft, long, 20 in. square, and weighed about 10

(Concluded on Page 84).

View showing three stages of the work
in the construction of Dover Harbor.
The carrying out of this stupendous
undertaking necessitated a most thor-
ough working organization and a
yastly greater array of machinery
equipment than had ever before been
assembled In the execution of any
similar project. The view showing
the construction of the Admiralty
Pier, which in itself Is 3,000 feet long,
gives some idea of the miles of track-
age alone that was required. Prepar-
atlon of the site for making the con.
crete blocks s .seen in the centre
view,

INITIAL WORK UNDER THE

BLOCKS WAITING TO BE PLACED IN

BUILDING THE ADMIRALTY PIER.
* CHALK CLIFFS. POSITION.



New Collegiate Institute which is now being built at Brantford, Ont., at a cost of $85,000,

BRANTFORD

Chapman and McGitfin, Architects,

NEW COLLEGIATE INSTITUTE.—School

Bulldmg Now Under Construction Demgned A]ong Model Lines.—
Plan Provides for Large Assembly Hall, Gymnasnum and Accommo-
dations for 500 Puplls.—All Corndors Flreproof and Entrances So

Placecl as to Assure Safe Exit.

LTHOUGH A CITY of only 20,000, Brantford
considers the necessity of providing weil con-
structed, comfortable, safe and sanitary school

buildings a matter of vital importance. In the new Col-
legiate Institute now in process of erection at that place,
the authorities have shown a broad spirit as regards
their schools, and a strong desire to possess a building
embodying the best methods of construction and the most
modern equipment that the extent of their finances will
permit,

‘I'he Institute, which is wisely restricted in height to two
stories, is estimated to cost $85,000, and will accommo-

date 500 pupils in high school and manual training .

classes. It is a much different type of building than
box-like, joist constructed, brick enclosed schools which
Mr. Bishops has provided for the city of Toronto. There
is no labyrinth of winding stairways, no unnecessary
turns, no narrow or unprotected corridors; but an intelli-
gently considered, safely planned building that would
fittingly dignify the school system of any city, and
which convincingly demonstrates that the task of de-
signing modern educational buildings is the work of the
architect and not the mechanic.

An examination of the accompanying plans, which are
those chosen by the Board from among a number of
other plans submitted in a limited competition, shows an
ideal arrangement, with well placed class-rooms, broad
fireproofed corridors, and staircases and entrances so lo-

cated at the centre and each end of the building as to’

practically insure safe exit from any point in case of
emergency. The building that is now being erected
differs in one or two minor respects from the prelimin-
ary plans; the main point of difference being the omis-
sion of the manual training department at the rear of
the gymnasium., Provision for this department will be
made in the northern wing of the main building.

Care has also sbeen exercised in the selection of the
site. 'The lot chosen is on Brant Avenue and has about
800 feet frontage. There are a number of splendid old
trees along the street line and dotted over the grounds
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which are level for a distance from the street of about
250 feet, from which point there is a slope down to a
level of 50 feet below the grade line of the building,

- thus forming a splendid natural amphitheatre for the ex-

hibition of athletic games. The building will be set
about 100 feet back from the street, and will be seen
through the trees, the greater number of which will be
left standing. The style of architecture, which is an
adaptation of English Collegiate, has been chosen partly
for its associations with the Universities of Great Bri-
tain, and partly because it lends itself better than any
other style to the grouping of the large number of win-
dows required. These large window areas, so necessary
to the lighting and hygienic -condition of the modern
ideal school, are often the destructive element in the
composition of school exteriors; the scale of these ex-
teriors is necessarily rather large, owing to the height
of the ceilings and the size of the windows. The com-
position, as seen in the perspective view shown here-
with, depends mainly for its effect upon the grouping of
the wmdows and the relation between the gable ends and
the central feature, It is at this latter point where the
interest has been concentrated and where the only elab-
oration, beyond substantial construction, has been in-
dulged in. This centre is the pivot of the composition
and the formal entrance to the building. The entrances
at each end, one for boys and one for girls, are more
capacious than the central entrance, but by being simpler
and broader than the latter are intended to suggest the
relation between the general circulation and that used on
special occasions by a more limited number of people.
The materials used throughout the exterior are dark red
pressed brick, with a white joint and a light grey terra
cotta for trimming and for the central feature. The
roof will be of light green slate,

In the interior the lighting of the class rooms and
corridors, the easy and sunple circulation of the pupils,
both for every day exercises and in case of the emer-
gency of fire, have been the main controlling features in
the arrangement of the plan. This, as seen in the ac-
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Basement and first floor plan, Brandford Collegiate Institute, showing the gymnasium, assembiy hall and general
arrangement of lavatories, shower baths, and class-rooms. The location of the stairways and entrances at the
centre and both ends of the bullding Is particularly worthy of note. Chapman and McGitfin, Architects.
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companying plans, resolved itself into a centre corridor
with staircases at either end, and the entrances to the
assemibly hall and gynasium in the centre equally acces-
sible to all. ’

The gymnasium is the larger size required by the
standard school regulations. It has the best arrange-

ment of light for gymnasium work, and with its brick
lined walls, wooden floor and ceiling and other arrange-
ments, has been designed specially for the purpose for
The assepbly room abeve the
exposed timber

which it is to serve.
gymnasium has stucco plaster

walls,
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this central duct it enters the various flues leading to the
class rooms,

The ventilation of the assembly hall wing is affected
by ducts under the floor of the gymnasium which distri-
butes the air into the vertical flues leading to the gym-
nasium and assembly hall. The pressure caused by the
large fresh air fan will force the vitiated air through
registers near the floor of the class rooms into the flues
provided for taking the air into the roof space from
whence it escapes through a large ventilator. The only
mechanical power used for the exhaust is a small fan
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Second floor plan, Brantford Collegiate Institute. The walils of the corridors taroughout the building are of brick,
arranged in decorative patterns in two colors, and the flooring is of composition material in colors and pattern to
harmonize with the brick work, Chapman and McGiffin, Architects.

truss stained dark brown, and has been planned to seat
live hundred people. It might be remarked here that ar-
rangements have been made to extend any of the three
wings to accommodate extra classes or to accommodate an
increased number in the gymnasium or assembly room
in case of need at any future time. This has been done
in such a manner as to make the extension a natural de-
velopment ofithe plan rather than an added excrescence,
as so often happens in this rapidly developing country.

The walls of the corridors are of brick, arranged in
decorative patterns in two colors, and the flooring is of
compositicn material in colors and patterns to harmonize
with the brickwork. The windows in the halls, as well
as the windows in the assembly hall wing, have metal
frames, The above materials have been used to give the
building as solid, durable and sanitary a character as is
possible in a building with the limited appropriation for
huildings devoted to our schools in Canada. The thor-
ough lighting of ail parts, including the corridors, has
received the mest careful copsideration, the latter are
lighted by large windows at each end of the corridor,
and by windows at each side of the assembly hall wing.

The building is ventilated throughout by mechanical
draught, the fresh air being forced through a large duct
formed by furring down the basement corridor, from

in the roof space, which is connected to ducts exhausting
the air from the lavatories and science laboratorics.

The wood trim throughout is composed of ash, in
order to obtain the maximum amount of durability at
the minimum cost, and for the same reason maple was
chosen for the flooring where composition flooring was
not used. :

FRENCH SCIENTISTS and the Belgian Society of Geo-
logy, Palxontology and Hydrology have recently - con-
ducted a series of experiments with a new instrument
called the “acoustele,” which is designed for detecting.
by means of concentrated sound, the presence of
subterrancan streams of waters. From the most reliable
information to be obtained .as to results, the acoustele
has proved quite successful in certain kinds of ground—
a chalky, calcareous formation being found most favor-
able for its use. The conditions which are most essential
to its success seem to be the existence of subterranean
veins or channels of water, flowing with sufficient velocity
to create a rumbling or gurgling sound by their flow or
fall, and a surrounding geological formation of a reson-
ant character capable of transmitting the sound thus
created to the surface of the ground, where it is detected
by the delicate auditory receptivity of the instrument.



View looking along the canal with which it was necessary to surround the site of the Filtration Works so as to
lower the ground water level to a point which would not interfere with the putting in of the concrete. At the
head of the canal is to be seen the bullding housing the centrifugal pumps, which discharge 4,000 gallons of water
per minute {nto the bay.

View showing sections of the huge concrete pipes which will form the conduits throvgh which the raw and filtered
water will flow. The manner of laying and iocking the joints of these pipes will be one of the most interesting
processes of the work.
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TORONTO'S FILTRATION PLANT.—Interesting Eﬁeineering.

Undertaking Now in Process of Installation at Centre Island.—Feature
of Its Design and Construction.—General Plan Admits of Further

Extensions as Growth of City Might Demand. R RS C

HEN THE FILTRATION PLANT now under
coustruction, at a cost of $750,000, is placed
in operation in the spring of 1911, Toronto

will have one of the most modern and thoroughly built
water purification works on the American continent.
Aside from being an undertaking of considerable magni-
tude, the fact that it is the first filtration plant of any
great size to be established in the Dominion, attaches an
importance to the work which renders it of especial in-
terest to Canadian engineers, and ‘Canadian. municipalities
in general, )

So far, the progress of the work has been eminently
satisfactory. Since operations were begun in tne latter
part of June, by the contractors, Messrs. Dill, Russell -&
Chamber, Toronto, a large force of men have been stead-
ily employed, and the number is to be materially increased
as the work progresses, Already one of the two great
sections of area comprising the site of the filter beds, has
been excavated and levelled preparatory to putting in the
concrete work, and a portion of the 24-inch cast irou
pipes to be located beneath the regulator houses between
the two groups of filters, have also been set in place. The
installation of the concrcte foundation for the low lifting
pumping station is another part of the work nearing com-
pletion; while the three-story structurs, built entirely of
concrete, which is to house the offices, chemical and bac-
teriological laboratorics and provide living quarters for
the employes of the plant during the winter months, is
now ready for the putting on of the roof.

The plant is located at Centre lsland, a little more
thar a mile across the bay from the city’s present main
pumping station, to which it will eventually connect, and
the work is being carricd out in accordance with the plans
prepared under the supervision of Mr. Allen Hazen,
whom the city has retained as consulting engineer to City
Enginéer, Mr. C. H. Rust. In design, the filters them-
selves, in that they are to be of the closed type, will differ
materially from the open sand filters recommended in
1894 by the late John Mensergh, of London, England,
who was retained at that time to investigate existing con-
ditions and to report
as to the most feasible o - =
means of providing ..
the city with a pure !
water supply. The
closed type of filter is ) o
more representative of LR |
the advancement - =
which has taken place
in the science of water
purification within re-
cent years, and is es-
pecially required in a
climate where severe

winters are  exper-
ienced.
The plan of the

works, which is shown"
in an accompanying
illustration, provides
for twelve filter beds,
each 117 by 3812 feet
in dimensions, aligned
in equal number on
either side of a court
containing the regula-
tion house and sand
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Construction work on three-storey Office and Laboratory Bullding at
Filtration Plant, Toronto.
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bins.  Adjoining these filters is a pure water
reservoir, 312 feet square. The water will pass through
the filter at the ratec of 9 feet per hour, and the arrange-
ment of the beds is such as to readily permit of further
extensions as the growth of the city might demand.
Owing to the fact that most of the foundations for the
works are being placed below the level of the lake, it was
necessary at the outset to surround the entire site with
a drainage canal, so as to lower the ground water level
to a point which would not interfere with the putting in
of the concrete. This canal was made by a huge lake
dredge which worked its way through the sandy soil, cut-
ting-a channel with a minimum depth of 7 feet below
zero level of the lake and a bottom width of no less than
1¢ feet; and it is drained by centrifugal pumps discharg-
ing 4,000 gallons of water per minute into the bay:
TFrom the low-lifting pumping station, which is seen
in the general plan, the water will flow through a 72-inch
reinforced concrete pipe, from which 36-inch reintorced

concrete_pipes arc taken off at right angles to the inlet

chambers under cacli filter entrance. Similar pipes will
also be used to convey the filtered water to the reservoir,
and all manholes on each line and the Venturi meters
will also be likewise constructed, The contract for these
pipes was completed within the past week, and they are
to be placed in position dufing the winter months. With
the exception of a very limited number of smaller sec-
tions, the pipe was cast in 4 ft. lengths in cylindrical ver-
tical moulds, the concrete used being of a proportion of
one barrel of cement, 7 cu. ft. of sand and 10 cu. ft. of
ballast, the latter ranging from 3 to 1 inch in size. The
sections are made in three diameters, 36, 54 and 72 inches,
and in addition to the triangle mesh reinforcement, they
are further reinforced by } inch steel bands, spaced four
inches apart, which are firmly sccured to the mesh. The
method of making the joints of the adjacent lengths in
laying this pipe, is particularly interesting. The end of
one pipe has a projecting ring which fits into a socket on
the.end of the other pipe. The inner form of this socket
differs somewhat from the ring entering it, so that after
the two parts are in

place there is an an-

. nular groove on the

=~ inside of the pipe line.

deve-tail
cross - section.  T'he
operation of making
the joints is conducted
in two stages, first to
make an exterior joint
and then to complete
the work from inside
the pipe.  The two
lengths of pipe are
first brought into posi-
tion and the joints
fliled with oakum.
The outer surface of
the ends are then
smeared with hot tar
and  covered with
strong building paper,
which is in tum
smeared with tar. A
second layer of paper
is applied and covered
with tar, and a strip




View showing construction of foundation for Low-lifting Pumping Station of Filtration Plant, now in process of
installation at Centre Island, Toronto.

Laylnt the 24-inch cast lron for the Regulator Houses of Flitration Plant at Centre Island, Toronto, on elther side
of which are tc be aligned six filter beds.
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General plan of new Flitration Plant, Toronto.

of coarge cloth is then wound around the paper and fast-
ened with two wires,

This manner of locking the joints differs somewhat
from the method usually emploved in connecting sections
of pipe of this kind. As a rule, the union is made by
a cement grout forced into the secams by a force pump.
and compressed into place by steel bands fastened at
the outside and inside of the joint, which are removed
when the cement is set. In the case of the Toronto
plant, however, the method to be adopted in sealing the
joints is deemed the most expedient, as it will enable
the contractors to fully take up any spreading move-
ment: which might occur through any settling, and thus
insure a perfect connection. After the joint is made
sand will be placed under the pipe and on the lower
quartérs very carefully before the back-filling of the
trench is begun. Since the steel recinforcement of the
pipe is at a different part of the cross-section at the top

Section of Filters through Piers.

Filter Entrance

L

$*Pressure Fpe

<« Sand Pipe:

Location of sand and pressure pipes.

than at the bottom, thc separale lengths of pipe are
marked, so that the top of each can be recognized and
tire inspector will be able to know that cach length is in
the proper position. Following the pipe laying, water
will be pumped through them into the filters and main-
tained at the full level in the latter for at least a week.
I'he pipes will then he pumped dry and the joints grout-
ed from the inside under pressure.

One of ‘the interesting processes in the manufacture
of these huge pipes is the manner in which they are
lifted from their vertical position and placed on their
side. Formerly they were simiply tilted over, but this
practice, owing to the fact that this part of the work
is done before the pipe is fully seasoned, quite often
resulted in the concrete heing fractured at the end,
forming the point of fulerum. In order to overcome
this (langel the Lock Joint Pipe Company, in accordance
with whose patent, ard under whose supervision the
pipes were made, now employs a derrick from which is
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suspended 2 cross-piece that is placed athwart the top
oi the pipe. A rtope passes at each end of the cross-
picce to pulleys on either side of a stecl belt, consisting
of two sections, which is fastened at the centre of the
pipe with turnbuckles. From the pulleys the, rope is
brought down and fastened around the base of the pipe.
When everything is adjusted the pipe is raised, and by
the weight of two men swung into a horizontal position
1t is then lowered a few inches from the ground where
the rope is kicked off, and the pipc placed safely on its

. Secrion A A Pran
Arrangement of sand-washing apparatus in central court.

side. When required, the sections of the pipe will sim-
ply be rolled to the point of the trench at which they
are to be lowered.

The thoroughness with which the work is to be car-
ried cut in general, is manifest in the way the filters

- are to be built. These ;are to have inverted groined
arched floors, square concrete piers 13 ft. apart on cen-
ters, outside and cross walls of concrete, which will be
built in sections 13 ft. long, and groined concrete roofs.
The concrete will be mixed in a proportion of 1 barrel
of Portland cement, 9 cu. ft. of sand and 16 cu. ft. of
ballast. The contractor is required to provide centers
for at least two complete filters, and no center may be
struck without the express consent of the engineer. Ow-
ing to the importance of the matter of keeping the cen-
ters of such work in place, the specifications provide
that: “No centers under the cylindrical vaulting near
the wall shall be struck until the walls are thoroughly
secured. Outside walls shall be considered as secured
when the embankment is completed and compacted
against them to the springing line. Cross walls shall be
considered as secured when there are two rows of vault-
ing on the other side in place and set, whether supported
by centers or not. The -other arches in the rcof shall
be considered as secured when sufficient work is donc
beyond them to prevent the possibility of spreading and
movement ‘when the centers are struck, the amount
of work depending somewhat upon the amount of fill al-
ready placed upon the adjoining vaulting.”

The main drain which will be run down the center of
each filter is to be a trough formed by depressing the
concrete along this line. It will be 6 ft. 3 in. wide and
covered with a reinforced concrete slab. The tile under-
drains which will extend from it at intervals of 13 ft.
are to be 10 in. split or channel pipes. The bottom of
the filter bed will be covered with about 1 ft. of gravel
or broken stone, on which the filter sand will have an
average depth of 314 ft: The sand is tc have an effec-
tive size of 0.25 to 0.35 mm. and a uniformity coefficient
of not more than 3.0. Not more than 1 per cent. of it
may be finer than 0.13 mm.. and no particles shall he
above § mm. in diameter. The sand will be remaved
from the filters by portable ejector hoppers delivering
it through wrought-iron pipes to sand washers. After

being washed it will be delivered by ejectors to sand
bins 34 ft. in diameter and 1714 ft. deep at the walls, the
bottom being of a conical shape.

Provision is made for allowing the water above the
sand to overflow-at five elevations.

It will be impossible to use the ejectors and sand
washers during the coldest winter weather. At such
times the lake water is invariably clear, and the filters
will clog but slowly, even though operated at the compar-
atively high rate that is proposed. Under these condi-
tions it is not expected that it will be necessary to scrape
the fillers but once, or at most twice, during the winter.
The sand taken off at such scrapings is to be piled in
the filters, thrown out, together with that of the next
scraping, at the time of the first cleaning, when it is
warm enough to use the cjectors and washers. This
procedure will reduce slightly the effective area of the
filters during the winter weather, but it was found much
cheaper to add an equal area to the filters than to protect
the sand handling and washing apparatus so as to make
it capable of use during.winter weather.

The filtered water is to be delivered by the main drains
of each bed through a 24 in. cast iron effluent pipe run-
ing through one of the regulating houses. Each pipe is
provided with a reinforced concrete Venturi meter. The
various pipes nccessary for observing the head at differ-
ent points on the fltration plant are to run to the regu-
lating house, where they will be provided with the stand-
ard gauges and indicators. From the regulating house
the filtered water will be delivered to a 72-in. reinforced
concrete pure water pipe, which runs to the pure water
reservoir constructed like the filter beds. A 72-in. outlet
conduit constructed of reinforced concrete will connect
the reservoir with the tunnel, through which the supply
is delivered to the main pumping station of the city.

The connection of the outlet conduit with the mains
laid across the bay to the city will be one of the greatest
difficulties the engineers will have to contend with. How
this will be accomplished bas not as yet been definitely
decided upon. but those in charge of thie work are conf-
dent that it will be done in a remarkably short time, and
without cutting off the city’s water supply for more than
a few hours.

After the filtration works have been completely in-
stalled, it is said that the city intend to convert the top
of the filter arca and the entire grounds of the plant into
a public park for the residents of the Island and the many
visitors who spend a great portion of their holidays dur-
ing the summer months across the bay.

The engiv=er in direct charge of the work is Mr,
T. F. Longley, and his assistant, Mr. W. Storrie,, both
of whom have had a broad experience in undertakings
of this character. The contract for the concrete pipes
was carried out by the Lock Joint Company, under the
supervision of Mr. John A. Hall, the “triangular mesh”
reinforcement used in their construction being furnished
by W. D. Beath & Co., Toronto.

AMONG THE EXHIBITS at the Industrial and Agri-
cultural Exhibition, Lahore, there will be a working model
of a grain elevator suitable for use in the Punjab. It is
to he substituted for a full sized plant which a number
of outside firms had intended to install, but abandoned
owing to the time being too short for the purpose. The
model, the construction of which is to be supervised by
Capt. G. P. F. Osborne, R.E., mamager of the Eastern
Bengal State Railway. is to be about 5 feet long, 5 feet
high. and show satisfactorily the working of an elevator.
Tt is intended to show the mammer in which grain can
actually be handled. cleaned, put into bins, and taken out.
Tt will be worked by electricity.
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WATER POWER IN NEW YORK.-—Initial

Step in Great Scheme to Develop Energy for Gotham'’s
Manufacturmg and Industrial Plants.— Natural
Motive Force to be Only Means of Operatlon Flfty
Years Hence. o . - N

ATER POWER for the electrification of New

York City, forms the subject of a most inter-

esting article in 2 rccent issuc of one of the

great newspapers in that city. The writer of the article

in question draws a most vivid picturc of the American

metropolis fifty years hence when coal, as a fuel, will

have vanished or at least when it will have become so

scarce that its use as a fuel will be impracticable be-

cause of its almost prohibitive cost. He further declares

that not only New York, but all the other large commer-

cial and industrial centres in the American Union, in the

next half century, will be forced to harness their streams
for the development of power, light and heat.

Tew Canadians realize, fully, what this forced develop-
ment of the science of the transmission of the force of
gravitation into industrial power, heat and light in these
great centres, means to Canada. Other countries with
their great coal deposits and wealth of petroleum, under
the existing methods employed in the development of
power, may have an advantage over Canada, but, with our
unequalled wealth of streams, lakes and waterfalls, when
the new order of things takes place, we shall be enabled
to develop power. heat and light more cheaply and ex-
peditiously than any other nation on the glabe.

Sheer necessity will force the greater industrial cen-
tres of the world to encourage and aid cogincering and
invention in the solution of the many problems invoived
in the economical development of water power and every
cngineering accomplishment, as well as every creation of
inveutive genius that Drings to a higher state of per-
fection the transmission of power from our streams and
waterfalls, to a statc where it represents commercial
value, places Canada a notch higher, industrially, among
the producing nations of the world.

When coal and petroleum cease to be available for
industrial purposes, and when the industrial wealth of a
nation will be dependent upon the extent of power it can
develop from its streams and rivers, then will Canada be
the richest spot on the globe.

Nations may burn their coal and consume their petro-
leum but, with reasonable care and scientifically sound
engineering, our streams will run on forever

The following is. in part, Mr. Rene Bache’s article,
above referred to, and is highly interesting, not only
hecause of the importance of the subject with which it
treats, but because of the graphic manner in which he
describes the application of this new power and how
it will serve to solve the many heating. lighting and
motive problems with which, even now, this great metro-
polis, New York, is confronted.

The City of New York is to he run hefore long by
water power wholly. The plans arc already being made,
under authority given by the ILegislaturc of the State,
and the work may be said to have fairly begun.

The metropolis as a whole may be likened to a gigantic
machine. to run which requires a number of horse-power
well-nigh fabulous. All of this vast aggregate of power
is produced by steam. but when the work already under-
taken has been carried out. practically all of it will he
water power. ’

This water power will be transmitted in the form of
e'ectricity from distant sources. The New York of that
day will he run by cataracts. mostly artificial. located on
suitable rivers, in many cases hundreds of miles away.
Not onlv New York. but Boston, Chicago. and other large
cities will be run by water power half a century from now.

The work for New York City has hegun with the
building—by the Water Supply Commission—of great
dams on the Sacandaga. the Genesee and the Racquette
Rivers, for the utilization of the power of those streams.

One of these, at Hadley, on the Sacandaga, about 200
miiles north of New York City, is to be the greatest power
dam in the world. Tt will be 230 feet high, and 8oo feet
long, and will store enough water to yield 30,000 horse-
power at the dam site.

Most of the power required for running the city will
come from the upper Hudson and the streams that drain
the Adirondack regions. But much of it, doubtlcss, will
be derived from dams along the Wallkill, Housatonic,
Catskill, Hoosick and Susquehanna rivers, and from the
Passaic Basin.

The revolution of affairs in respect to the power that
runs the metropolis is destined to be brought about
through the devclopment of the possibilities of trans-
nnttmg water power over wires in the form of clectri-
city. New York is the centre of a magnificent circuit
of such power, which may readily be converted  into
clectricity ; but the sources of it are so far away that no
attempt has yet been made to carry it to Manbhattan
Island and its vicinity.

The reason why this has not heen done before is that
the cost of transmitting electricity over long distances has
been too great. But the’ efficiency of transmission is
being steadily and rapidly increased, and the cost is be-
ing proportionately reduced. TFrom this time on it will
continue to go lower and lower—and within a very few
years it will be practicable to fetch electricity in un-
limited quantitics to New York from rivers 200 miles and
more Gistant.

When this comes about, the complete electrification of
New York will be undertaken- TFifty years from now,
or possibly sooner. Manhattan Island and its environs
will not be run by steam, as it is to-day, but by water
power from dams on the Sacandaga, the Genesee, the
Upper Hudson, the Racquette, the Esopus, the Wallkill,
the Housatonic' and other streams.

A large part of the clectricity will be used for driving
machinery in the factories of New York. Another con-
siderable factor of the “Auid” will be required for trac-
tion—for rumning the surface, elevated and subway
roads.

Gas for illumination will he cntlrely replaced by elec-
tricity. Already the increase in the use of power for the
clectric hghtmg of New York is very rapid, owing in
part to the growth of the number of dark rooms. This
is a matter which mest people do not seem to notice.
Tt is a phenomenon incidental to the development of con-
tiguous “sky-scraper” construction.

Almost every tall building has many dark rooms, and,
as the city grows, the number of such dark rooms is
multiplied. Every tall brilding that is put up makes the
city darker. A tall building on one side of a street shuts
out part of the light from a shorter building on the other
side.

The development of “skyscraper” construction repre-
sents a struggle not only for altitude, but for light. It
is interesting to go through some of the tall buildings on
lower Broadway. and to notice how many thousands of
clectric lights arc kept burning in them all day long.
Then there are the stories below ground, dug and occu-
pied to economize precnous space, which must be_ arti-
ficially lighted even in the day-time; and the subway tun- -
nels and the tubes that run under the rivers require
electric illumination throughout the twenty-four hours.

All of this illumination consumes a vast amount of
power, demand for which is steadily and rapidly increas-
ing. Doubtless, one of the first uses to which the elec-
tricity derived from the dams is put will be to supply
this power—not only for the lighting of office buildings,
subways, theatres and restaurants, but also for the
dwellings of the metropolis.

In the clectrified city—whether it be New York, Chi-
cago. Boston:or other large centre of population—there
will be many incidental employments for the currents
from the power dams, the running of thousands of ele-
vators in office buildings and apartment houses being not
least important. But one of their principal uses will be
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for heating. TFifty years from now New York City will
he warmed, as well as lighted, by water power.

When that time arrives, and the power is fetched
over wires from distant dam sites on suitable rivers, the
furnaces and steam heating apparatus in the dwellings
and office buildings of New York, Chicago, Boston and
other cities will be replaced with electrical contrivances-
All the heat required for the warming of a housc will
be brought into it by a wire, and distributed by suitable
connections to the various rooms,

Then there is the matter of cooking. It will be done
fifty years from now, and probably very much sooner, by
water power conveyed in the shape of electricity, over
wires. In fact, the same current that is used for heat-
ing the house will be ‘employed by the housewife for all
of her culinary purposes.  She will not be obliged to
bother with a range—that clumsy piece of ironmongery
being entirely done away with. Instead, her kitchen will
be provided with an ordinary table, on which a few simple
pieces of apparatus will stand—the requisite current for
boiling, frying or any other kind of cooking, being turned
on with a switch. '

The discovery of the possibilities of electrical trans-
mission over wires has called attention to what may be
done with water power. When it was necessary to use
stich power—if employed at all—at the waterfall, the fac-
tory had to be put on the spot, whether the situation was
desirable or not for commercial reasons. Thus the great
Massachusetts cities of Lowell and Lawrence have liter-

_ally grown up around the falls of the Merrimac; and
the same may be said of many other towns, such as
Holyoke on the Connecticut, and Paterson on the Passaic.

Now, however, that it has become practicable to pick
up the power from a cataract and carry it on a wire over
great distances therc is a complete change in the prob-
lem. A waterfall is no longer a mere local interest, but
a public utility. It is easily possible to establish a gen-
erating station in one spot, and from it to supply the
whole of a great region. This, in fact, is the idea on

which the Water Supply Commission of New York State

is now busy. .

The power generated and convertedsinto electricity
at dam sites on rivers will be carried to the city—whether
it be New York or any other centrc of population—by
wires and delivered at sub-stations. For this purpose
special buildings will be erected, each sub-station taking
a certain amount of current off the wire, and supplying a
given arena with just what it needs for lighting, heat-
ing, running machinery and other purposes.

Before very long the problem of transmitting elec-
tricity economically over 200 miles or more of wire will
have been solved. But a cousiderable time will be re-
quired to bunild the dams and construct the plants for
generating and transmitting the current. Also, the re-
placement of steam by eclectricity will be necessarily
gradual. It is not to be expected that owners of ex-
pensive  steam power machinery will hasten to throw it
away the minute that wires are run into a city. Hence
the estimate of fifty years as the approximate period
likely to elapse before the electrification «of New York
will have become a fully accomplished fact.

The problem where New York is concerned is cspe-
cially interesting for the reason that the metropolis—
including Manhattan Island—is to-day the greatest power-
utilization centre in the world. As above stated, all the
power employed is now produced by steam.

But the price of coal is destined to go steadily higher
and higher, and electricity, when furnished by water
power, will be very much cheaper.  Thus there must
come a time, and that before very long, when currents
from the rivers will displace steam on the island of Man-
hattan and its neighborhood. The burning of fuel for the
production of energy will be entirely abandoned. and all
the machinery of the metropolis will be driven by the
flow of distant streams.

GREAT ADMIRALTY HARBOR AT DOVER
COMPLETED.—Continued from Page 74. .

tons, Thesc piles were brought from Dover in Lasmania,
a distance of 13,000 miles. This timber is one of the
heaviest of woods, and when cast adrift sinks like a stone
of account of its. great deunsity.

At intervals of every 50 ft. two sets of six piles were
driven firmly into the ocean-bed opposite one another:
across the piers so formed strong iron girders were
placed, and in this way the temporary staging was car-
ried seawards. Although all this work was purcly tem-
porary, it had to withstand the full force of the storms
and tidal currents as well as hundreds of tons of heavy
machinery. Some of the cranes upon it turned the scale -
at 400 tons apiece,

In the sea between these piers great blocks weighing
from 26 tons to 42 tons apiece, which form the scawalls,
were laid. Before they could be laid, however, it was
necessary to remove the loose debris from tne Channel
bed. A giant grab, a jawlike contrivance with a double
row of formidable teeth, descended to the bottom of the
sea with open mouth. There it worked its way into the
chalky bed, fastened its teeth into it, and came up with
a dripping mouthful of flint and chalk that filled a rail-
way truck. By this means the upper crust was eaten
away until the solid bed was reached. Divers were then
sent down in bells, whose duty it was to level the hed
ready for the blocks. These bells were the largest ever
used. In all seven were employed. These measured
seventeen feet long and ten feet wide each. They were
lighted by electricity, and fifty feet below the surface their
interiors were as bright as day. As the huge blocks were
lowered into the sea they were guided and placed in posi-
tion by the dress-divers who worked from small boats.
The walls of the National Harbor alone has cost £4000.-
000, and the sum cxpended upon the commercial harbor
amount to £1,250,000.

—_— ————————

A NEW TEST FOR CONCRETE.

A VERY INTERESTING METHOD for the test-
ing of concrele and materials composing the same was
presented recently by Mr. ). S, Owens, Assoc. M. Tn-
stitute of Civil Engineers, before the Society of En-
gineers in London.

Mr, Owens’ methods, which are described very fully
in his paper, and which are summarized here, present a
new way of arriving at the various percentages of ma-
terials used in concrete and to enable the engincer to
determine whether too much sand, or too much stone,
has been used to the proportion of the cement required.
The test may be briefly summarized as follows:

The methods which have been tried in the past to
achieve this result are: (1) inspection; (2) making
briquettes, breaking when set, and noting if of uniform
strength; and (3) mixing pigment with the concrete,
making briqusttes, breaking when set, and examining
fracture for cven distribution of pigment. The author
criticized ‘these methods, and showed their lack of value
for the purpose. He stated that it had been ascertained
experimentally that inspection alone could not detect the
difference between concrete having 1 part of cement to
2 of ballast, and that having 1 to 3. The following defini-
tion of properly mixed concrete was then given: “Con-
crete in which the various ingredients are as uniformly
distributed as the size of the particles composing them
will admit.” He went on to say: “The question, there-
fore, is how to determine when this unifrrmity of dis-
tribution has been attained.” ‘The principte on which
the author’s test is hased was. thus describad: “If we take
a few small samples from different parts of the heap of
concrcte, and if we can tell in some simple way whether
all the samples contain the samé relative proportions of
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The Heating System That Heats |
in the Modern Way
There 1s no more important feature of a building than its heating apparatus.

It's a question that architects are paying special attention to nowadays.

In a climate such as ours, where six to eight months of the year our buildings require
artificial heat, the comfort of the home depends to a large extent on its heating system.

If you would be certain that the houses you design are to give the utmost satisfaction
to builder and occupant, get acquainted with the special ments of

DaISyv%%r Boifer & King Radiators|

We want you to make a careful, critical ex-
amination of the Daisy Mot Water Boiler. We
want you to go into every detail of its construc-
tion and get full information about its exciusive
features and the tests it has stood.

We know, that, when you have the facts be-
fore you, you will realize why seventy per cent.
of the boilers in usc in Canada, to-day, for hot
water heating systems, are Daisy Boilers.

Daisy Hot Water Boilers are made in the
largest and most modernly equipped plant in the
country. ‘I'he very highest grade of materials and
expert workmanship are employed.

But the strongest feature of the Daisy Boiler
is its design, It is so constructed that it makes
use of all the heat generated in the fire chamber—
none of the heat is wasted up the chimney or rad-
iated into the cellar. Tt is under perfect control,
so that every part of the house is evenly warmed
and held at any desired temperature. It gives
plenty of heat for the coldest days in winter, and
comfortable warmth without overheating during
the chilly nights of early summer.

We are ready to give you every opportunity
to thoroughly investigate the merits of the Daisy
Hot Water Boiler. . -

King Radiators are designed to give a per-
fectly free circulation to the water from the boiler
and offer the largest radiating surface.

King radiators arc cast from a special selec-
tion of iron that insures perfectly smooth cast-
ings and will stand our extremely high pressure
test.

Though no radiator in operation is subjected
to a higher pressurc than ten pounds, we test
each Sseparate scction and cach assembled King
Radiator to a pressure of one hundred pounds.
The slightest imperfection or sign of weakness
sends the radiator to the scrap heap. This test
is most rigidly adhered to.

The design of the King Radiator is compact
and neat in appearance, lending itself readily to
any scheme of decoration.

The highest standard of efficiency in house or
store heating is found in the combination of Daisy
Hot Water Boilers and King Radiators,

Write for our booklet “Comfortable Homes.”
It tells a story of interest to anyone with a house
or building to heat. We'll gladly send the Book-
let free.

THE KING RADIATOR CO., lelted

TORONTO -

Head Office
St. Helen’s Ave.

Salesrocoms :

21-27 Lombard St.

[
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stone, sand and cement, we have a means of telling
whether the concrete is properly mixed or not” The
author’s method of comparing the samples is simply to
place each in a tall glass cylinder nearly filled with water,
shake them up, and allow them to settle, The rate of
settlement of the cement in water was shown to be about
thirty times as slow as that of the sand, which, in turn,
was slower than that of the larger particles of stone:
this caused the stone, sand and cement to scttle on the
bottom in distinct layers. It was shown that the depth

of these layers was proportioned to the amount of the -

material present in the sample, and that in this way it
was possible to tell whether each sample had the same
amount of cement, sand and stone.

The precautions to be observed in making a test are
as follows: “Two or three test glasses of sufficient dia-
meter should be used, one for each sample. The same
glass must not be used for each sample, as the time of
exposure to water and the temperature of the water might
be different in each test. A column of water, at least
four times the height of the layer of sand and cement,
should be used to eliminate the error due to entanglement
of cement in the sand. The samples taken should be as
small as is consistent with fairly accurate measurement.
They should be taken from parts in the heap of concrete
as far removed from each other as possible, or where a
difference in appcarance is noticeable. When the first
test gives a positive result it should be repeated before
deciding that mixing is complete. The test is very simple,
and can be applied, with a little practice. by any engineer.
Each test occupies about fiftecen minutes, and the appar-
atus costs only a few shillings. Hence it may be re-
garded as a works test, which can be used wherever con-
crete is being mixed.”—CEMENT AGE.

STRENGTH AND WEATHERING QUAL.
ITIES OF CANADIAN MARBLE. . .~

THERE ARE TWQ ELEMENTS to be considered
in specifying marble work in addition to richness of tex-
ture, viz.,, its compressive sirength and its weathering
qualities, If the lustrous surface is to endure, and the
marble itself is to permanently serve either a structural
or aesthetic purpose, both indeed are essential, There is
a difference in marbles, just the same as there is in bricks,
stone, and other building materials. Some are more
dense, more compact, and less susceptible to disintegra-
tion than others; and nature is as varying in her handi-
work as is man in the quality of the products which he
invents, ’

Although Canadian marble was first employed in build-
ing construction as far back as a quarter of a century
ago, it remained until recent years more or less of an
unknown quantity. Architects and builders, as a rule,
looked to foreign markets in order to meet their require-

ments in this respect, little realizing that their own coun-
try offered a richly veined, durable, high grade marble.
That was before the day when Canada came into its own,
and before the resources of the country were exploited
in the manner in which they are being exploited at the
present time. To-day the order of things have changed,
and not only is Canadian marble to be seen in many of
our splendid modern buildings, but its rare qualities arc
being recognized abroad, and it has been specified in
several important buildings in the United States within
the past few years,

An interesting test of marble from the quarries of
the Missisquoi, Marble Company,, at Philipburg, Que.,
was recently conducted by the Department of Civil En-
gineering and Applied Mechanics of the McGill Univer-
sity, Montreal. The results showed convincingly the
great density and strength which is possessed by the pro-
ducts of this company, and how well it is suited to meet
every structural requirement in architectural work. Lour
samples, consisting of 2-inch cubes, were submitted, two

of “Windsor Gray” and two of “Eureka,” and these werc

subjected to both compression and absorption tests. The
compression tests were made in a Wicksteed ‘I'esting
wwachine. Sample No, 1, “wmdsor Gray,’ with an area
of cross section 3.98 sq. inches, sustained a maximum
load of 85.100 Ibs., equivalent to 21,380 lbs. per sq. inch:
and sample No, 2 of “Windsor Gray,” with an area of
cross section of 4.04 sq. inches, a maximum load of 86,000
Ibs., or 21,280 ibs. to the sq. inch. With the samples of
“Eureka,” equally as high or better results were manifest,
the two samples of relative area of cross section as the
samples of “Windsor Gray” showing a compression
strength of 21,600 Ibs, and 22,900 lbs. per sq. inch res-
pectively,

Following the compressive test, the two roughly
broken samples, which, after having bcen thoroughly
dried, were immersed in water for 48 hours, showed an
extremely low absorption, the amount of moisture in each
instance being but 0.072 per cent. and 0.076 per cent.

Both the compressive strength of this marble, which
is extremely high, and compares favorably with the best
grade of granite, and its excellent weathering qualities,
which is demonstrated by the low percentage of moisture
which it absorbs, makes the product of the Missisquoi
Company one of the most desirable materials where
marble work is specified, and it should demand the first
consideration of Canadian architects and builders in the
erection of their more important buildings,

ONE OF THE INTERESTING FEATURES of the
Kowloon-Canton Railway, China, is the Beacon Hill tun-
nel, which was holed through last May. It is 7,212 ft.
long, is entirely in hard granite, and will have a com-
pleted cross-section of 17 x 21 ft. It was driven with
9 x 10-ft. headings.

E. ¥F. Dartnell, Building Supplics, Etc.

Fireclay. . Concrete Mixers.

Fine Face Brick, Dry Pressed, Wire Cut Plastic and Repressed Plastic;
Reds, Buffs, White, Ironspot Mottled, Grey, Brown, Orange, etc., etc.

Terra Cotta Fireproofing and Partition Blocks, high grade, made from

Enameled Brick. Fire Brick.

157 St. Fames Street
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