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Tho * Canadian Jrchitoct and Builder? is the offielal paper of
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SEVERAL of the largest manufacturers of lime in Toronto,
Milton und Guelph have consolidated their interests, and will
hereafier be known as the Ontario Lime Association. Toronto
will be the headquarters of the Association. An effort will no
doubt be made (o stiffen prices.

THE Association of Provincial Land Surveyors of Ontario are
applying to the Legislature for incorporation. For some reason
or other the Bill which has been introduced with this object has
et with ¢ ble oppositi The influence of this
opposition scems likely to also stand in the way of the required
amendments to the Ontario Architects’ Act.

A CORRESPONDENT writes:  “ Allow me 10 congralulate you
on the editorial article on cement testing in February issue
of CANADIAN ARCHITECT AND BUILDER. | for one would be
very glad to sec your ideas regarding the establishing of a Gov-
ernment laboratary for testing cements carried out. Should
occasion require it, you arc at liberty (o use my name as having
been one of the sufferers. 1 can fully corroborate the statements
contained in your article.”

Col.. Tracy, City Engineer of Vancouver, B. C., advises us
that it is the purpose of the council of that city during the
approaching 10 ¢ e the use of bitumi rock
pavement. _This material, which will be imporied from Southern
California, is described as being a good deal like asphalt, with
the exception of being elastic, giving a good foothold 1o horses.
Our informant regards it as being almost an ideal pavement,
The success of this material will be watched with interest by
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this particular be reported at once fo the office of publication. Subscribers
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A CORRESPONDENT writes from British Columbia concerning
Christ Church Cathedral competition, Victoria, B.C., as follows
“ All designs received at this end are being forwarded unopened
to the Church House, Westminster, Eng., where those prepared

.- by English architects will be received. They will then be

esamined by Canon Beaulands and Mr. B. Ferry, architect, and

the ten most suitable desi will be submitted to Sir A. W.
Blomfield, whose decision as to the merit and award of prizes
will be accepted by the plans committee.  Some local architects

have competed, but we believe many others have held aloof, not
A e
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her liking the cond of petition.”

BUILDING operations in Montreal promise 1o be somewhat
extensive during the approaching suminer, Strong efforts have
been made for a year past by certain real ‘estate speculators to
boom suburban properties, and in spite of the experience of
Toronto, the older and more conservative city has shown itself
to be susceptible to the boomster’s art, 1t is unlikely, however,
that speculation in land or building will be carried to anything
like the pitch attained in Toronto during the recent period of
inflation.  While anything bearing the least resemblance to
wild-cat speculation ought to be severcly discouraged, every
possible encouragement should be afforded to legitimate build-
ing enterprises.

THE Ontario Association of Architects will holl the first ex-
aminations under the Act of Incorporation at the School of
Practical Science, Toronto, on the §th, 6th, 7th and 8th of next
month. Three cxaminations will be held at the same time, the
first and sccond intermediates and the final, and there are some
sixty candidates coming forward to undergo the tests of their
proficiency in the various stages. The Board of Examiners
consists of seven members: Prof. Galbraith, chairman, and
Messrs. C. 1. C. Wright, E, Burke, R. W. Gambier-Bousficld,
S. G, Curry, F. Darling and S. H. Townsend. This is the first
of a long series of examinations, let us hope the result of which
will be that the danger the public are now in, of falling into the
hands of unskilled praciitioners, will in time be done away with.
Now a youth must perforce go ihrough a regular course of
t

SECHETARY - - - C. CLIFT, Montreal,
TREASURER - . W. E. Doran. Montreal,
COUNCIL, ¢
A.T. Tavior, F.R.LBA., R.CA. - - Montreal.
A. C. HurciisoN, R.C.A, - Montreal.
M. PERRAULT - - - . M 1
A. F. Duncor, R.C.A, . . c . Montreal
Avvit. Raza - N - - Montreal,
J. F. PEACHY . - . - - Quebec.

8y 8 ions at certain stages to test his pro-
gress and show him in what particulars he is weak, until having
passed the final examination, he may practisc his profession
with honor to himself and for the good of the public, ..
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THE architectural students of Ontario are at present on the
anxipus seat in view of the approaching April_examinations.
Many acchitects now in practice regret that such examinations
were not rcquired of them during their studentship.  Students
of the present day should, therefore, appreciate the facilities
which, under the Ontario Architects’ Act, have been placed at
their disposal for acquiring a proper knowledge of architecture.
With the object of assisting students who shall present them-
selves as candidates for examination, we publish a paper on
* Heating and Ventilation,” by the President of the O.A.A., Mr.
S. G. Curry, and also a paper on * Elements of Building Con-
struction” and * Structural Iron Work,” by Mr. E. Burke,
recently read before the members of the Toionto Architectural
Sketch Club.  The authorg have been appointed examiners in-
the subjects treated of in their respective papers.

It is every day becoming wore apparent that the activity
which was expected to mark the coming season in Toronto in
g e of the changing of the street railway system and
the construction of permanent pavements on the leading streets,
will not be witnessed. The Council are in a fair way to spend
the balance of the year in discussing the merits of the trolley
versus the storage battery system of street car propulsion, not-
withstanding that their experts reported in favor of the trolley,
and in the face of the fact that the experimenting which bas
been done by American cities points to the trolley system as
being at present the only one which can be depended on to do
the work satisfactorily, especially where heavy grades and heav-
ily laden cars are among the difficulties to be encountered. It
is right cnough that the Council should endeavor to make pro-
vision for the adoption of a system more perfect than the
trolley, should such be made available before the period of the
present company’s franchise shall have expired, but they are
not justified in throwing over the carrying out of this great im-
provement for another yeir when the evidence all tends to show
that no corresponding advantage is likely to be gained, The
outlook for the building trades is none too encouraging. There is
consequently the greater 1eason why the City should endeavor
to afford employment on as extended a scale as possible to ar-
tisans and laborers.
——————

THIs s not the first time that we have taken occasion to
speak of the Mechanics’ Lien Law and its many disadvantages.
The act remains in force, and as long as this is the case there
will be heard from all sides < laints of its k 3
expense in procedure, and its incomprehensiveness. We have
more thin once heurd it said by * persons in authoiity ” when
asked to explain some part of the Lien Laiv, “ [t's not surprising
you don’t understand it, for nobody ever did.” This assertion
is, of cowrse, an exaggeration, but it has a great deal of truth in
it.  Surcly then it is time to amend a law that has such obvious
fluws in it.  Many people, and among them lawyers of eminence,
contend that it would be better to abolish it at once. The fact
is, the system on which the law is based is wrong. It encour-
ages fraud, as it attempts 10 legislate for credit, giving consider-
able opRortunity for dishonesty. 1t fosters speculative biilding,
and dishonest builders have not failed to 1ake advantage of 1,
causing an amount of distress, yance and emba
that it would fill volumes to dilate n. Were there no Lien
Lavw, there would not be much credit. * But under the existing
state of things the material man prefers to sell his goods .an
credit and run the chances of being able to protect himself by a
lien, to not selling anything, the man who gives credit being the
one who secures the orders. The material man can come down
on the innocent owner, and so can the workman, and force him
to pay again that which he has already paid the builder who has

L led, for the p ge retained i ing advances to
the builder rarely are sufficient to cover the whole costs. The
system of credit is bad, but this plan of safeguarding the man
who gives credit in order to sell his material is worse.

MucH has been heard of the danger attendant upon the
system of stringing electric wires overhead, and reiterated
demands have been made that all wies be placed underground.
It is questionable, however, whether the catrying out of this
demand would not tend to cnhance rather than diminish the
danger. An example of the peril which is likely to attend the
underground system occurred in Toronto a few days ago.
Iluminating gas from the sireet mains found ils way in sufficient
quantity into one of the man-holes in the public streets through
which passes a telephone cable, to require but the faintest
induction spark from the covering. of the cable, or a spark of
-atmospheric clectricity to cause an explosion. The spark
appears to have been forthcoming, for suddenly the heavy iron
man-hole covering which had been firinly bolted down, was tom
from its seat and carried into the air. A horse which was being
driven past the spot at the moment fell into the man-hole, and
before it could be extricated there occurred a second explosion,
burning the animal severely. The driver of the horse and
another person who happened to be near the man-hole when the
explosion occurred escaped with slight injuries. It is a well-
known fact that about 10 per cent. of the total supply of ilumin-
ating gas which.goes into the street mains leaks out at the joints
and saturates the carth. This gas wmust find its way into the

man-holes, and when the right admixture of gas and air is
reached, the material isready for an explosion. There is always
danger with underground wires that the inductive current sét up
in the lead covering of the cable may become sufficiently strong
1o generale a spark which would he the means of igniting the
combustible materials. Had the explosion to which we have
referred taken place in the man-hole at the intersection of King
and Yonge streets, where the traffic is always great during
businass hours, there would in uil probability have” been many
persons killed. The daily press which has so often held up to

view the horrors of the overhead system, should now have some-

thing to say on the other side of the question.

A VERY singular case hasbeen before the courts for some
time, and it will be probably many months before we hear the
end of it. As it contains points of considerable interest, we give
the story as far as it has gone at present. Three prominent
men of Wierford, Ontario, built a block of business premises
on the main street of that town. The boundaries of the street
had not been definitely decided, but when they were, it was.
found that the new black encroached soine six fect upon the
street, The owners of the building were p ded aguinst for
allowing a nuisance and were fined. They appealed, but the
result was an order to remove the “nuisance” within three
months. This they failed to do, and the County judge allowed
2 writ of de ntocumento amovende to issve, which enjoined the
sheriff to pull down the projecting part of the block at the
owners’ cost. The barrister in charge of the owners’ interests
held that the County judge had not the power to issue this
curions writ, but that 1t was a matter for the High Cowt. He
succeeded in obtaining a writ of certiorari during the recent
term, so that proceedings were stayed on account of the irregu-
larity, and will proceed during the ensuing term to apply for a
rule nisi whereby the present proceedings will be quashed.
The case gains interest from the fact that the writ of de nocu-
mento amovendo is said to be the first that has been issued for a
hundred years. The matter may still be brought before the
High Court, and if so, the owners are liable to a fine of almost
any amount, and repeated fines until the “ nuisance” complained
of is removed. There seems to be a difference as to the term
which may be applied to an encroachment upon adjoining pro-
perty, for there is a case recorded in which, by a mistake, a
house was erected with one side wall, just its thickness, nine
inches, on the adjoining lot. In this case the owner was pro-

. ceeded against, not for a_“ nuisance,” but simply for encroach-

ment, and when the sheriff was ordered to tear down the wall
he found he could not do so without injury to that part of the
house touching the wall on the vther side, and clearly within the
lot of the house awner. He hiad no right to enter upon the lot

or touch anything therein, and so far as we have been able to -

discover, the matter had to be lft in this state.

OUR ILLUSTRATIONS.

HOUSE FOR A. R. I{EIIi, ESQ., MONTREAI.—ALEX. C. HUTCHI-
SON, ARCHITECT.

This building was erected in Upper Drummond street some
cightcen months ago. The fronts are of red Scotch and red
New Brunswick sand stone. It is at present without the library
shown on the plan, but it is proposed to make this addition
during this year.

CHURCH OF THE MESSIAH, AVENUE ROAD, TORONTO.~—GORDON
& HELLIWELL, ARCHITECTS, TORONTO.

SKETCH OF SUMMER KESIDENCE ON TORONTO ISLAND-—LANG-
LEY & BURKE, ARCHITECTS, TORONTO.

INTERIOR OF HALL, . D. MONK’S RESIDENCE, MONTREAL—J.
W. & E. C. HOPKINS, ARCHITECTS, MONTREAL.
e

. OBITUARY,

1t becomes our painful duty to chironicle the death of Mr. John Webb,
one of the oldest, most prominent, and most highly cstcemed contractors of
the Cliy of Hamillon, Death was the resull of a severe atiack of rheu-
matism, colminating in severe spasms of the heart after an illness of seven
weeks. The subject of this notice was born near Hythe, in Kent Coumty,
England.  He came ta this country in 1871, and immediately.entered into
basiness in Hamilton as a contracior and buikder. Among the buildings
etected by him may be ioned the  Zimes Ryerson school,
West Avenue school, Canada screw works, {;,mes McPherson & Co's
buildini, the buildings occupied by Messrs, F, W. Fearman & Son, Thos.
Lawry & Son, W, H. Gillard & Co., St. John's Church, the Tuckett iobacco
factory, nn:d others which were both a credit to him and 0 the city, He
leavesa widow and nine children, four sons and five daughters, eased
was a member of Doric Lodge, A, F. &A. M., and a charter member of
Gore Lodge, A. O, U, W.  For anumber of years he was an active mem-
ber of the Charitable Committer of St. George's Socicty. He was noted
for his uprightness of chamcter and kindliness of disposition.

e e

PUBLICATIONS,
Messrs, H. R. Ives & Co., have irsued an auractively printed little book,
cembellished with a number of b in i callin to

the advantuges of their Buffalo hot water boiler, corrugated soil pipe, ete.

Elizabeth Bisland opens the March number of the Cosmopolitan with an
article on the Cologne Cathedral, | Uy il d from photograph
M. H. de Young, Commssioner of the World Fair from California, has a
most i ing article on it The N 1 panying
this article are from the pen of Harry Fenn and edequately display to the
readers the architectural glories of the Fair buildings.
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,CANADIAN CITY ENGINEERS,

v.

HURD Peters; City Engineer of Saiut John, New Brunswick,

was born at Fredericton, N. B., being one of the younger-sons
of Hon. Charles Jeffrey Peters, Attorney-General of that Prov-
mnce. . .
After passing through the Collegiate school (silver medal) Mr.
Peters tock his degree of A.B. and A.M. at King’s College, from
the University of N.B. (gold medal). He also took his diploma
at the special course in engineering at that time instituted under
Mr. Cregan, C.E. ’

After having been employed on the E an and North
American R. R. between St. John and Vanceboro' and on what is
now the Intercolonial, between St. John and Moncton, as level-
ler, he spent some time working in the United States, .

In 1854, in partnership with [. Edward Boyd, M.L.C.E., who
recently died while in charge of the harbor works, Quebec, he
opened an office under the title of Peters & Boyd for private
practice in St. John. When Mr. Boyd subsequently took a
position on the government railways, Mr. Peters continued in

rivate practice until April, 1861, when he was appointed City
gurveyor. Two years later, July, 1863, he was appointed City
Engineer—that ogice being then for the first time established—
and has so continued to the present time. He was one of the
first -Council of the Canadian Society of Civil Engineers, and
his name appears in the Act of Incorporation.

The record of Mr. Peters’ work is to be found in the pres-
ent state of the city, for which he has been engineer for some
30 years, A

Mr. Peters has also taken an active part in militia affairs,
having retired with the rank of
Lieut.-Col. 2nd Battalion St.
John County Militia. He has
likewise filled positions of trust
in connection with the Episco-
pal Church. |

Mr. Peters had his residence
and office with all his plans
and memoranda, destroyed in
the conflagration which over-
took St. John in 1877.

QUERIES AND ANSWERS.

“J. B. R writes as follows
from the Northwest Territory :
“It was the intention of the
company with which 1 am em-
ployed as superintendent of con-
struction to build concrete, but
for different reasons the com-
pany changed to frame and
rough-cast.  This left a large
quantity of Selkirk lime on hand.
Last fall 1 dug a large pit 14'x
12'x 2, and ran it full. After
covering it with a good layer
‘of sifted sand, ] placed a rough
floor over this, then another
layer of sand and protected this
again with manure. Will [ meet
with as good results when [ re-

System,” R. B. Rogers, P.L.S., C.E., Peterboro’, Ont.; “ Explor-
ing for Nickel,” C. E. Fitton, P.L.S,, Orillia; “Railway Surveys,”
H. K. Wicksteed. P.L.S,, C.E,, Cobourg, Ont.; *Rock Blasting
of Trenches for Water Works and Sewerage Purposes,” A. L.
McCulloch, P.L.S., C.E., Galt, Ont.

On the evening of the 24th inst., a pleasant time was spent
by the members at the annual dinner of the Association, which
took place at the Arlington.

AMATEUR DECORATING.
By W. H. EwuiorT.

1 NOTICED a paragraph a short time since in a daily news-
paget: in which the writer bewailed the sluvery into which
suffering humanity bad fallen to the autocratic decorator.

People,” said he, “no longer embody in their roows their own
taste, and are denied the opportunity for displaying to admiring
friends theic admirable traits of character ; on he contrary, a
woman of simple tastes is put into a georgeous boudoir of
extreme French design and so on.” The perpetual hunting for
agrievancein writing on resthetic matters is at times very weari-
some, especially in view of the fact that in most cases the fault-
finding with existing conditions is not boine out by actual
experience. The cry for something different continually goes
up, though Heaven only knows what different is wanted. If
French ideas are introduced the good old English simplicity has
gone for ever. If solid English design is used the wmsthelic
grumbler sighs for the lightness and greater artistic beauty of
the French. ~ Aud now we are told that the helpless public has
failen hopelessly into the hands of the professional decorator,
and what an unfortunate thing it
is that one cannot choose one’s
surroundings for one’s self, as if
we do not all know that for a
decade past the decorating ama-
teur has revelled in a reign of
terrn cotta and muddy green to
his heart’s content, “producing
the most thrilling effects for
those who responsively thrill,
And it is only that we have
emerped at last from this period
of indefiniteness and taken up
something requiring knowledge,
skill and caution in its handling
—I say it is only for this reason
that our zesthetic lsraelites are
lamenting their captivity and the
end of their muddy period. Now
it is not true that the decorator
usually serves all people alike
without regard to their charac-
ters, tastes and positions. In a
great many cases he has a
clearer idea of what will suit his
client than the client can pos-
sibly have bLecause of his inex-
pevience and lack of knowledge
ol many possible variations in
the treatment of his rooms. In
how many cases does the ambi-
tious I holder see an effect

quire it as if I had left it to air
slake? I was never placed in
this position before, but was once " o
told by a stone mason that the longer the lime lay in this state
the better.”

[ANs.—Storing lime in the’ manner mentioned by our corres-
pondent is calculated to improve rather than to injure the quality.
In England lime is frequently stored in cellars for the purpose
of improving it. When thus treated it is called “Euuy lime,”
and is chiefly used for finishing. Unless the lime has suffered
from the severe frosts, it will no doubt be found all right, and
we would advise our correspondent if possible to keep it for
finishing_purposes. It will be found to be cool and will not
crack.—ED. C. A. & B.}

= —————— ]
PROVINCIAL LAND SURVEYORS.

THE seventh annual meeting of the Association of Provincial
Land Surveyor of Ontario, was held in the Canadian Institute,
Toronto, on Fed. 23rd, 24th and 25th. In addition to the trans-
action of much important business, papers were read as follows :
“Cement and Cement Mortars,” Mr. J. Butler, P.L.S., C.E,,
Napance, Ont; “Does the Passing of an Act of Parliament
Alway do Justice?” A, Niven, P.L.S., Haliburton ; * Hints to a
Surveyor About to Survey a Township for the Ontario Govern-
ment,” W. R, Burke, P.L.S,, [ngersoll, Ont.; “Compass Lines,”
John McAree, D.T.S., Toronto ; “ The Value of Old Records in
Relation to Municipal Surveys,” Geo. B. Kirkpatrick, P.L.S.,
Crown Lands Dept, Toronto; “ Sewerage for Towns- and
Villages,” H. J. Bowman, P.L.S., C.E., Berlin, Ont.; “George-
town Water Works,” James Warren, P.L.S., C.E., Kincardine,
Ont:; “Hamilton and Barton Incline Railway,” J. W. Tyrrell,
P.LS,, C.E., Hamilton, Ont.; “Storage of Water on the Trent

M. HurD PrTERS, CiTY ENGINEER, ST. Joun, N, B.

in somebody else’s house or at
an hotel or in a pullman car
which if not modified or tabooed
entirely by the decorator, would be appropriated for the house
and lay the householder open to the ridicule of every one of
good taste. We feel a tender pity for the man who commits
himself to the “ every man his own architect ” sort of influence,
but the results consequent upon every man becoming his own
decorator are quite as sorry and frequently more palpable be-
cause of the lack of examples to follow, such as every builder
of houses has in the houses already built.

The refined and classical styles at present in vogue calling for
decorative taste of the highest order, cannot be successfully
played with by ambitious amateurs, and yet may be safely used
In some one or other of their variiuons to suit almost anybody’s
taste and pocket book. What more can we ask than that, after
providing a suitable background, he Jeave 10 our individual tastes
the many little accessories, that more than the walls and ceiling
may be made o exhibit an individuality and preference.
Prettier rooms by far will be made for the next few years than
have been made in the preceding ones, and the effect will rarely
be marred for the lack of interference on the part of the amateur
decorator.

Messes. Evans, Colenwn & Evans have been appoinked agents at Van.
couver for the British Columbia Terra Cotta Co., of Victoria, B. C. The
company have produced some fine samples.

A patent Spanish tile made of copper and tin is being manufactured by
Merchant & Co., of Philadelphin.  Among the advantages claimed for them
is that they are much lighter and more durable than tiles made from clay.

‘The Manitoba Stone and Asphalt Paving Co. have started business in
Winnipeg. It is their intention © engage in the manufacture of tiles, to
construct asphalt pavements, and act as agents for American manufacturers
of pressed bnck, over-mantels, etc,
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¢+ ELEMENTS OF BUILDING CONSTRUCTION—STRUCTURAL
IRON WORK.”

THE following lecture to first and second intermediate
students on the “Elements of Building Construction,” and to
second intermediate students on * Structural Iron Work,” was
delivered at the Totonto Architectural Sketch Club by Mr. E.
Burke, examiner i the above subjects :~—

In presenting a paper on the clements of building construc-
tion before the first year students, the brief lime at my disposal
will permit of but a rapid and cursory presentation of the subject.
In fact, the_most of your work is so admirably covered in
Micchell's “Elements of Building Construction” that [ will
avoid a repetition of the Pomts there covered, and endeavor to
touch some not mentic ially where Canadian methods
differ from those in vogue in England. i .

Prof. Aitchison in one of his recent lectures said ; *' Building
consists in putting the materials we have at command in certain
positions, and giving them certain forms. The size and shape
of these forms depend on certain statical considerations.
Arithmetic, mathematics and geometery can alone enable us to
solve the ssary statical pl ; so these elements must
first be mastered (o enable us to solve the statical Problems that
present themselves. Next comes the knowledge of the sirengths

1

straps and stirrups, the use of which avoids the inevitable weak-
ening of parts which should be the strongest. The high rate of
wages is also prohibitive, as the making of the joints illustrated
would ¢ ani of time, which in these days
is, indeed, money. At the same time a great deal of the com-
mon class of work of 10-day is 10 be deprecated,~there is too
much tendency to “knack things together,” superinduced by the
craze for cheapness and inordinate haste, afier the example set
by our restless cousins to_the South who use the almighty nail
and trust it implicitly. With us deep joists are so readily ob-
tainable that we do not need, as a rule, to resort to the English
method of beams at comparatively short spacing and light joists
with a counter ceiling to conceal the beams : 2 method waste-
ful as to height and creating in the large hollow spaces a very
paradise for vermin. The practice of bevelling the ends of
Joists to prevent injury to the walls in case of fire is not men-
tioned, but is a very necessary precaution, perhaps more in re-
gard to the prevention of loss of life and spread of fire than in
the mere saving of the walls themselves. None of the methods
of jointing fiooring equal ours for adaptability, simplicity and
ease of laying. Much of the ordinary work in England is with-
out jointing, permitting dirt and moisture to drop to the ceiling
or floor below. .

In regard to roofs, the student must be warned against the ex-

] Ai

and capabilities of the materials we have to use.” Fort
we now live in times when these strengths and capabilities
are being determined with more accuracy than in the past,
although we have to admit that most of our data is so indefinite
that we aré compelled when we build to employ what is called
a “factor of safety,” which in reahty is a “factor of ignorance.”
For instance, a beam of a certain scantling is supposed to break
under a strain of a certain number of pounds. As a matter of
fact it may break at half that , as was d d at
the School of Science during our late convention. Hence it is
usual m our constructions to allow from § to 10 limes the
supposed breaking strength of a material for a so called “ fuctor
of safety.”

The first point in commencing a building is the question of
the nature of the soil or bed upon which the walls are to rest.
If this be of rock or of some compact dry substance which is
comparatively unyielding, it is called a natrral foundation and
may be built upon directly. But if the ground is too soft to
bear the weight of the structure requived, 1t will need an artificial
foundation. This may bLe obtained in a variety of ways : Firsi,
by planks in two or more thicknesses laid reversely and of
sufficient breadth to sustain the weight above without undue
settlement ; second, by a bed of concrete of sufficient depth and
width ; 2Aird, by piles driven (o a solid bottom, cut off evenly at
tops to receive plank, concrete or stone foolings ; and fourth,
by a gridiron of steel rails as developed by the necessities of
Chicago building operations, where great spread is required in

roportion to the height available for the footing courses.

here planks or piles are used, it is'imperative that they be
constantly submerged in water to prevent decay and the eventual
collapse of the foundation of the structure. Footings should
not project more than two-thirds of their thickness beyond the
work above, and at least two-thirds of their width should be

covered by the work above. Good rubble walling should be

composed of stones thin in proportion to their length and

p hell ” where gutters are formed behind parapet
walls. The only successful roof in our climate is that which per-
mils the snow and ice to have free escape to the ground. To
this end valleys should have ample space at the foot, enlarging
as they apgro:\ch the eaves, and gutters should invariably be set
low enough to permit snow to slide off without obstruction. A
bell-cast at the foot of the rafter will .accomplish the same ob-
ject.  Facias should also project sufficiently to have a drip clear
of the walls beneath.

Slates or tiles must, with us, be laid upon a solid substance.
The English method of setting upon battens would permit our
fine dry snow to blow in, and the extreme cold outside and the
heat inside would cause condensation on the under-side resulting
in wet ceilings. The roof principals illustrated, are entirely of
the low pitch type, but a mastery of the principles of their con-
struction will enable the student to soon grapple the points of
other forms. The method of constructing principals with wood-
en king and queen posts is now practically obsolete. The great
number of joints results in considerable shrinkage unless con-
stantly tightened up, resulting in sagged roofs and strained
walls.  Roofs of composite construction are now in general use,
where at Jeast the king or queen bolt succeed the posts of the
same pame.

The practice of battening walls for the sake of warmth and
dryness is not mentioned and does not seem to be usual in
English practice. It seems strange that in such a humid climate
some more successful method than that of the hollow wall has
not been introduced. The hallow wall does nat thoroughly
meet the ities of the case, i h as a certain propor-

" tion of the wall, as at piers, openings, &c., must be solid. The

hollow wall has the advantage of permiting a more solid job of
plastering and should be used in work likely to meel rough us-
age, but it cannot compare in dryness and comfort with the bat-
tened wall, The disadvantages of the latter are, however i—ist,
the danger of conve{.ing fire through several stories ; and znd,
the opportunity for the free passage of vermin. Both these con-
g ies h can be avoided by proper breaks or stops at

breadth. The centre of gravity should be observed in placing the
walls upon the footings and base of the building, all e being
also made for the weight of floors and partitions. In placing
columns carrying weight it is of the utmost importance that they
should be centrally placed. The non-observance of this rule
was one of the causes of the accident to the Montreal Y.M.C.A.
The various bonds of brickwork used in England are clearly
explained in “Mitchell.” American bond, called “Stretching” or
“Chimney Bond,” is only recommended for % brick walls; while
it makes a weak wall it certainly produces a much better ap-
pearance in a 9" wall than any ot{er method of laying., A wall
of this thickness having headers cannot be built smooth and even
on both sides, as all bricks vary more or lessin length. The di-
agonal bonders every 5th course give a wall built with this bond
as much stifiness as is necessary for a wall of the limited height
to which one this thickness should be carried. This bond also
lends itself to the construction of hollow walls where one shellis
but a half brick thick and can be bonded into the rest of the
wall with hoop iron ties which should have 2 dip to prevent the
\va]tlerof'cqndensation being carried to the inner thickness of the
wall, :
Mitchell speaks of built up wooden beams, that is, beams
made up of several thicknesses of stuff, in connection with tem-
porary structures chiefly, and that they are economical. In our
practice this method of construction is considered superior to
solid beams. Among others are the following reasons :—The
material being of thin stuff, defects can be more readily detect-
ed and a superior quality secured. With several thicknesses the
change or reversal of the grain thus obtained helps the stiffness

all floors and ceilings, either by sailing courses of brick, or by
horizontal battens at the ceiling and floor line.

Mitchell’s chaptet on joinery conveys practically all the infor-
mation necessary in the ordinary experience of an architect’s
office, and a careful perusal is recommended.

The following is an outline of the work with which the rstand
2nd intermediate students should be familiar in connection with
the coming on “The E of Building Con-
stru:tion : ” :
8: The various bonds in brickwork in ordinary use, offsets in
footings, gauged arches of various forms and inverted arches,
trimmer arches for fire-places, corbelling.

Sketches of mason work showing uncoursed and coursed rub.
ble; ashlar and the proper bonding of the same ; window sills,
stone heads, strings, copings and quoins ; methods of connect-
ing stone by cramps, dowels and joggles.

Show how to scarf, mortice, tenon and build up timbers as
applied to plates, roof timbers, beams and partitions.

Draw simple roof truss, king or queen post or rods, with de-
tails of framing and iron work.

Draw floor beams, joists, trimmers and coverings, or floors
single and double : a framed partition with a door opening in it.

Draw a section of door and window (rames, the latter boxed,
casement or lead glazed ; section and elevation of plain, panel-
led, moulded, raised panel and bolection moulded doors.

Show how to flash on a felt and gravel roof, and also the flash-
ings of a sloping roof at parapet walls ; also construction of gut-

of the construction, and by a system of splicing or L 13
joint, no two joints coming opposite, long spans may be covered,
such as the tie beams of roof principals. And lastly, the wood
may be obtained better seasoned.

Much of the splicing, cogging, jointing and morticing dealt
with in Mitchell is practically obsolete in this country, much
better results being obtainable by the use of wro't iron bolts,

ters ble for this cli

In the Second Intermediate the' student should also be able
to draw sections of various forms of cast and wro't iron columns,
the latter built with Z bars or_ angle iron ; section of head and
foot of superimposed col howing method o ing
. Explain the various strains to which iron is subjected in build-
ings.
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Show section of wro't ivon givders and connections of cros
beams ; proper method of anchoring beams to walls. -

Show simple compusite indiron ro of and other trusses, with
details of connections.

“STRUCTURAL IRON WORK.”
A Flitch girder is composed of two or more sticks of timber
with a wiot iron plate inserted between the wood and bolted.
- This form is now practically obsolete as
the rolled iron or steel beams cost little
if any more. Cast iron girders are also
practically obsolete, being limited to very
short spans in the form of lintels over
door or window openings, and are unreli-
able owing to the possibility of hidden de-
fects in castings, resuiting in collapse in
case of a sudden shock, or in case of fire,
when they will crack on the first applica-
cation of a stream
of water. They o
should never o
thereforebe trust- MJ)"
ed without & re-
lieving arch
above.
The sectional form of a cast hon gir-
der should be different from that of %
one of rolled iron. The lower or ten- '-‘1 %
sional flange should be 4 to 6 times the X
area of the upper or compressional, as cast iron crushes with
an average weight of 45 tons per square inch, and fails in tension
with a pull of from 7 to 8 tons per square inch, Mitchell gives
the depth of from 1. 10th to 1-15th of the length, and the com-
pressional flange 1-30th to 1-40th of the length. Wro't iron gir-
ders are much more reliable than cast, although they will yield
by bending under a high temperature, such as is reached in a
burning building. The difterence in strength between compres-
sion and tension in wrot iron is so small that little or no atten-
tion need be paid as to the comparative di-
mensions of the upper and lower flanges, ex-
ceptin very heavy work. Wro't iron crushes
with an average weight of (7 tons per square
. inch, and fails under a tension of 22 tons.
When one girder is not sufficient to carry
the weight required, two of the required stiff
ness are placed side by side, and their rela-
tive positions re-
tained by separa-
tors, which may
be of cast iron
with holes for the bolts to pass
through, or they may be of short
picces of wro'tiron pipe cut (o the re-
quired length through which the
bolts are passed. When girders over
12" to 15" deep are necessary, they
are usually built up with rolled iron
plates with angle iron connections or
stiffeners. In the construction of col-
umns, cast iron is the most largely
used material, although rolled iron is
being used more freely, especially in 1
the construction of tall structures
requiring thelargest proportion of
strengthincomparison withspace
occupied, In these structures
it isabsolutely necessary that the
material should be Aawless and
capable of resisting torsion and
other strains which would snap
cast iron and bring the structure
to the ground. Columns of wro't
iron will notresisthcat as long as
cast ironand consequently must
be protected from the eflects of
fire when they have to carry im-
portant weights. The forms of
wro't columins are nuinerous, the
. Z bar being the basis of those
s most used. ~ Cast iron is so sub-
ject toflaws, often times hidden,
that a large excess of material has to be provided in order to
guard agamst failure.

A column which may appear perfect on the surface may be
little stronger than cardboard. One side may be 15" thick
and the other only J4th, or what may appear to be only a slight
ridge or depression may be a serious defect, called “cold shat”
leaviny the column praciically open on one side.

No column may be rronounccd safe unless it is drilled in sev-

eral places in order to test the evenness of the
‘,{ thickness of the metal. Cast iron columns are
‘0} of various forms, circular, however, being the

strongest in proportion to the weight of metal
vals, and there
give them an even bearing.
;H'l " )
. are outhines of typical trusses.

used.  When-
2 ey % Wy %
should be no
Plates or caps should have
The joints are made with fAat plates rivetted to the webs of

ever possible,
the webs or
flanges should
be reinforced
with brackets
or stiffeners at
. frequent inter- . .
’T Lfl (1 :" e :)L g 11
" abrupt internal .
angles or transition in form. Castings should also vary in
tickness very gradually. Cast iron should not bear upon’cast
iron when carrying any important weight without the bearings
being turned or faced in order
PIG777 rpl1LA to remove any lumps or -
% equalities from their surface (o
a raised rim so that when
the bearing is turned, the
unfaced surfaces will still be
a ren':_ovcd from contact. Iron
B = | Sl roof trusses are now composed
rir LTI itiine entirely of wro't iron, except
the foot, which is usually of

cast tron. The following forms

members in compression and drilled for pins receiving ends
of tension rods. . .
Trussed beams in ordinary practice are gencrally composite

in structure, the ironwork being confined to cast iron shoes and
wrot iron tension rods and the necessary bolts,

PERSONAL.

Messrs, ‘T'ripp & Wills, architects, have opened an office at New West-
minster, B. C,

Mr. O. A. Graydon, city engineer of London, Ont., has been clected a
member of the Canadian Society of Civil Engineers.

Messrs. R. C. J. Dunn and ), C. ‘I McKean, architects, St. John, N1,
have recently formed a partnership under the name of Dunn & McKean.

Mr, Joseph Hobson, chief engineer of the southem division of the G.'I'.
R.. has been appointed a member of the council of the Canadian Socicty of
Civil Engincers.

Mr. John Miller. of the Pease Furnace Company, Toronto, formerly of
London, hns accepted a position with a large furnace firm in Chicago, and
Ieaves for that city shortly.

‘The name of Mr, Geo, Gouinlock, of “I'oronto, was inadvertently omitted
from the list_published in our last issue of architects present at the annual
convention of the O. A. A.

Mr. M. B. Aylesworth, Architect, ‘Toronto, has just retuned from a four
months tour in Great Britain, thic continent and the United States.  Hede-
seribes his trip as a most enjoyable one.

Mr. Geo. Theodore Bertheron, the oldest portrait painter in Canada, died
in Toronto recently.  He was born in Vienna, in 1806.  He was the oldes
member of the Ontario Socict{[of Artists and was also an associnte of the
Royal Canadian Academy. He painted the portrits of many eminent
Canadian jurists and parliamentarians.

‘The Standard Drain Pipe Co., of St. John, Que., are adding to their
plant & 128 h, p. engine.
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MR. JOHN KENNEDY, M.LGC.E, M.C.S.C.E.

JOHN KENNEDY, Chief Engineer of the Harbour Com-
missioners of Montreal, elected in January last as President
of the Canadian Society of Civil Engineers, is a native
Canadian, having been born at Spencerville, Ontario. He
has for wany years becn a member of the Institution of Civil
Engineers, England, and also of the American_Socicty of Civil
Engineers, as well as a charter member of the Canadian society.

Mr. Kennedy, in his long and active career in_engineering,
has had a variety and compass of experience that fall-to the lot
of but few in the profession—in fact, that can fall to the lot of
those only who are gifted with rare powers.

A very brief and nnperfect summary of the steps by which he
has risen from a pupil in the office of Mr. Thos. C. Keefer, Past
President of the Can. Soc. C. E., at the age of 15, to a foremost
place in the highest rink of the profession, may be mentioned.
His experience in municipal engineering was gained in the city of
Montreal, where at an early age hie was deputy city swiveyor; in
mining engineering, as manager of the Hull Iron Works; in rail-
way engineering, when in four years he rose from being division
engineer on the Wellington, Grey and Bruce Railway, to be chief
engineer of the Great \ycslefn Railway, when at the summit of
its activity and expansion; in the specialty of water works, in
which he has been more or less intimately connected with nearly
all the larger water works in the Dominton ; in consultation or
designing outright, as in the casc of the pumping_ machinery of
the Ottawa water works which, as an_example of design would
alone establish a reputation ; in inechanical engineeiny in general,
in which he is a recognized authority, having been widely con-
sulted in various kinds of mill machinery, and in dredging ma-
chinery, his designs being found
on the Pacific and the Atlantic, on
the waters of Oregon, Charleston,
New York and the St. Lawrence.
In general hydraulic engineering
he is also an awthority, his advice
having been sought by the Do-
minion and Provinical Govern-
ments and a wide range of muni-
cipal corporations and private
companies. He has managed the
deepening of the St. Lawrence ship
channel, and still conducts the
Montreal harbour works with
marked ability. On arbitrations
and commissions his expetience
and counsel are constantly in de-
mand, asj on the Trent Valley
Canal Commission, the Lachine
Canal Commission, the Conmis-
sion on remeasurement of construc-
tion work on the Canadian Pacific
Railway, the Montreal Flood Com-
mission, and many others, and
as an expert he has been frequent-
ly called before the committees of
the Privy Council.

Mr. Kennedy’s assistance has
ever been freely and fully given to
any professional  brethren who
have asked his advice. His abil-
ity as an engineer, his integrity as
a man, and the extent of his repu-
tation at home and abroad, give
the assurance that in electing him
President of their Sociely, the civil engincers of Canada not
‘only honour themselves and him, bur advance as well their
own interests and standing as a professional body.

ORNAMENT IN ARCHITECTURE.

ORNAMENT is extremely useful in conferring on buildings a
degree of elegance and richness which, without it, would be
difficult to obtain; and it also may be made to convey an
impression of wealth and magnificence wl ich, in its absence,
could only be attained by increased dimensions or massiveness,
which would be as expensive and, in some instances, at least,
less effective. Ornament is also extremely useful in altering the
apparent proportion of buildings. Thus, by the employment o1
strongly marked hoiizontal lines, a building which is too tall
may be reduced to proportion ; one that is too Jow made 1o look
nearly as high again by employing only vertical features.
Buildings that from the inherent necessities of their construction
fook weak may be made to appear of any desired degree of
strength, and sparkling payety of effect be given to those that
otherwise would be too massive and heavy. Internally the
architect very often cannot control the dimensions:of his apart-
ments, but by a judicious application of ornament he may always
make low rooms look higher, narrow rooms broader, and reduce
long rooms to a better proportion. More than even this, orpa-
ment_enables an architect to give to cvery part of his design
exactly that degree of prominence and dignity, and that class of
expression, which suits its position or purposes. These arc all
legitimate uses for the employment of ornament, and when used
for these purposes it is never offensive. It always becomes so

Joun KENNEDY, Esq., C, E., MONTREAL.

when it is employed to conceal either use or construction, or to
make a building try and look like what it is not or cannot be.—
Scientific American.

HEATING AND VENTILATION.

Mr. S G. Curry, who has been appointed examiner in the
above subjects in connection with the O. A. A examinations,
recently addressed the members of the Torohto Architectural
Sketch Club substantially as follows :

I propose to treat my subject in a very general way and not
to go into detail to any extent ; my object is to discuss heating,
but as ventilation is Jargely bound up with heating it is impossi-
ble to treat of the ane without the other.

The ordinary fire-place was the first method of heating
adopted in our houses, and while it might not have been the
most satisfaclory method of wanning a room, it answered most
satisfactorily the purposes of ventilation. A fire-place warms a
room by radiation, the heat rays passing through the air and
warming the walls, floors, ceilings and any other articles which
may be in the room and witlun range of the fire.

The next methad was that of steves, which warmed the rooms
to a slight extent by radiation, but principally by convection or
the heating of the an by passing over the heated surface of the
stove.

Stoves gave place Lo furnaces placed in the basement, which
heated large quantities of air to a high temperature, the air thus
heated being conducted by means of pipes to the different
rooms to be warmed.

The ordinary hot air furnace has developed, until we have
different forms of hot air, steam
and hot water combination fur-
naces, the object of the combi-
nation furnaces being to heat
the central poition of the house
near the furnace with hot ar
and the more distant parts with
steam or hot water radiation.

Hot water heating is a favorite
method.  In this system water
is heated in a boiler, placed in
the basement and conveyed by
means of pipes to radiators
placed in the rooms to be heat-
ed. The heat which has been
absorbed by the water is given
off through the radiators placed
in the rooms. Indivect heating
by hot water is used to some ex-
tent ; the air being brought in
from the outside, warmed by
passing through a heater placed
in the basement and conveyed
through the pipes to the rooms
above.

Steam heating in its general
principle is very similar to the
hot water method, there being
a boiler in the basement with
radiators placed in the rooms
to be heated, the steam being
conducted from the boiler to the
radiators and the water result-
ing from condensation being
. returned to the boiler through
pipes.  With steam, indirect heating can be used most satis-
factorily.

It may be well to consider the advantages and disadvantages
of the various means of heating our buildings. The fire-place is
only of service in small rooms, and in this climate is altogether
inadequate except in mild weather. The fire-place has these
advantages: It heats entirely by radiation, and consequently
docs not raise the temperature of the room above a reasonable
and healthful degree ; itis also an effective means of, ventilation,
as all air required for the ion of the fuel is withdrawn
from the room, thus causing an inflow of fresh, pure air. Its
principal disndvantage is, that owing to the facl that the fire-
place warms a room by radiation a person sitting near the fire
may have the portion of the body exposed to the fire extremely
warm, while the rest of the body is proportionately cold. This
cffect is caused by the heat's says striking the portion of the
body exposed to the fire, while at the same time the temperature
of the ait in the room may be very low owing to the walls being
cold. The airin the room can only be warmed by coming in
contact with the surfaces of walls and furniture which have
become warm through being within range of the fire and thus
receiving heat by convection.

Some manufacturers and dealers have been selling low down
fmles, claiming that they warm a room better than a graie set
high up.  Such is a mistake, because when the fire is sct low
down near the floor, the heat rays cannot strike the flonr except
at an angle so obtuse that the floor derives very little heat from
the fire. A ligh fire will throw the heal rays at a less obtuse
angle, and will consequently wann the floor better. The heat
rays from a low fire will pass over the floor in almost parallel
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lines. In countries where the fire-place has been depended
upon for heat, many -very ingenious grates have been invented
with the object of warming the air in the vooms by passing it
around the fire and discharging it back into the room, or for
taking fresh air from the outside of the house and discharging it
into the room after passing it around the back of the fire-place.
Grates of this description have not come into usc in this climate
as they would not Ec able to warm the rooms properly, and
consequently some other means of heating must be adopted
which is penerally sufficient without the assistance of the fire-
place. We thus lose the benefits of the ventilation which always
results from thc use of a fire-place, even though it has no special
arrangements for supplying fresh, warm air. i

Very little can be said in favour of the method of heating by
stoves, excopt that it is capable of economically heating rooms
to a very high temperature. A stove heats a room slightly by
radiation, but principally by convection, as alveady stated. The
walls and floors remain comparatively cold as they receive no
radiated hent, and the contact of the warm air does not warm
them in any degree equal to that radiated from a fire. The
reverse is the case—the walls through being colder chill the air
of the room. There is a slight amount of ventilation caused by
the withdrawal of the t of air to support com-
bustion in the stove. Fresh air, as in the case of a fire-place,
comes in through cracks and crevices in the windows, doors,
ete. A great number of aceangements have been made whereby
ventilation may be secured with the use of stoves, The stove
pipe has been placed within a second pipe so that the heat
from it would induce an outward curient between the two pipes,
thus ventilating the room. Casings have bLeen constructed
around stoves, so that the awr to be warmed was wmade to
pass up betwecen (he stove and the lining. This was first
done with the object of drawing the cold air from the floor
and warming it.  After a time the casing was carried down
to the floor with a number of holes near ihe base, through
which the cold air might be drawn, and at the same time a
pipe was put in which connected with the outside air. The
fresh cold air entered ihrough this pipe, and was discharged
under or at one side of 1he stove in such manner that it
was warmed between the stove and the casing. With slides
covering the openings into the room at the bottom of casing
and with the dampers in the pipe supplying fresh air, it was
possible to regulate the temperature of the room to a nicety, for it
the room got too warm, by closing the slides at the boitom of
casing and opening the diumper in the fresh air pipe the temper-
ature could be lowered very rapidly, or if the room got too cold,

by closing the dampers and opening the slides the temperature -

could be raised very quickly. . Many modifications of the above
arrangements were brought into use, and in the majority of
cases were found to be satisfactory.  Having adopted the casing
around a stove, placed in the room lo be warmed, it was but a
short step to place « stove with this casing in the space adjoin-
ing the room to be warmed or below it. Thus by degrees the
hot air furnace became areality.  An ordinary stove with casing
was placed in the basement, and as it was found to be satis-
factory for the heating of onc room, it gradually came into use
for the purpose of heating a numbey of rooims.  As a result, the
small stove gave place to a larger one and the large stove to the
furnace, which is really nothing more than a stove specially
designed for the work which it has to do.

The principal benefits to be derived from the use of a hot air
furnace are the doing away with a number of fires placed in
stoves for one large fire, with a consequent reduction 1n attend-
ance, and the bringing of fresh air into the house, which pro-
wision is always made in the erection of a furnace. If the
furnace is of ample size and the fresh air opening left open, a
house warmed by the means of a hot air furnace will be reason-
ably well ventilated. The air in a house heated by a hot air
furnace may be very impure, ifot because the house is so heated,
but L the apy us is improperly 1 oris defective.
If the occupant objects to burning tie nccessary fuel, closes
the fresh air inlets and deaws the furdiace supply of air from
the lhouse, he cannot expect very pure air. ilc is simply
making his heating system correspond to a stove in his.
room without i supply of fresh air.  The air of the house is
carried through the furnace over and over again. \When it
becomes cold it drops to the floor and from the floor is carried
through the (urnace, where it is wanined and again discharged
to the different rooms to be warmed.

The principal point to be observed in setting up a hot air
furnace in a house is to put in a furnace of large size—the larger
the betier. A large furnace will be more economical than a
small one ; even an excessively large furnace will not burn any
more fuel than a small one. If a small_furnace is put in it will
be possible to keep the house warm in mild weather by ordinary
fires, but in cold weather the fumace will have to be driven
beyond its capacity. This dviving of the furnace means that it
becomes over-heated and possibly red hot, and the air passing
over it is heated to a temperature far too high. If air is heated
much beyond 140° F., it is positively not in a proper condition
for breathing. All its vitality has been abstricted, and it is
so dry as to absorb moisture from any and every substance
in the bouse, thus causing the woodwork Lo shrink (o an extent
which one would not think possible, besides abstracting mois-
ture from the accupants of the housc to their serious injury.

Havirig arranged to put in a large furnace, in what portion of
the house should it be placed to give the grealest satisfaction ?
In this climate where the prevailing winds are from the north-
west, the furnace should be placed towards that side of the
house. If it is not so placed it will be found very difficult to get
any warm air into the rooms which lienorth-west of the furnace,
the warm air going alinost entirely to the rooms on the opposite
side. The furnace should not be placed too far from the centre
of the rooms to be warmed, as it is possible to go to the opposite
extreme and find that the rooms to the south-west of the furmace
cannot be heated, because the air has to be carried through too
great a length of horizontal pi At times we have very cold
east winds, which makes it difficult to warmm rooms with an
casterly exposure, and if the furnace is placed too far from these
rooms 1t will be impossible to heat them under such conditions.
A hot air furnace requires for its satisfactory working that there
should be some means of withdrawing air from the house. In
the ordinary house a very large amount of air escapes by means
of cracks and crevices around windows and doors, about the
base boards, and also to some extent through the walls. The
best way to arrange for the discharge of impure air is by the
means of a fire-place which will withdraw the cold air from the
floor, which is the proEcr point at which ventilation should be
sought in a furnace heated house. Those fire-places which
have flues in inside walls will nearly always be found to be
withdrawing air from the room in which they are placed. A
fire-place with a flue in the outside wall cannot be depended
upon to withdraw air except a fire is burning therein. For a
compactly built house of ordinary size, a hot air furnace is a very
salisfactory means of warming, provided it is of ample size and
there is a proper number of fire-places in the house. Of course
it is to be understood that the furnace, hot air pipes, ducts, etc.,
have been put in by a man who thoroughly understands hot air
heating. . .

The hot air furnace has been modified to some extent by the
addition of hot water or steam heating in combination. This
was first brought about by hot air furmiices being placed in
houses having rooms so situated that it was impossible to heat
them from the furnace. [t occurred to some one that if a coil
of pipe were placed within the fire pot of the furmace and con-
nected to several radiators placed in those rooms which could
not be heated by hot air, the difficulty would be solved. This
arragement was adopted in its crude form, but was not con-
sidered satisfactory by those who understood its drawbacks.
The principal and most serious objection was that two openings
bad to be cut in the furnace which could net be closed tightly
and which consequently allowed the gases of combustion to
escape from the fire pot into the space surrounding the
furnace and from that space into the house. It was also neces-
sary (o put an considerable amount of radiating surface, for if
such was not done and the furnace was fired hard, trouble was
almost sure to arise through the over-heating of the water in the
coil and lpipt:s. The idea was taken up, but instead of having a
hot air furnace with combination hot water heating, a hot air
and steam combination furnace resulted. This furnace was
made of wrought iron with a stcam generating chamber at the
top of furnace. The air was warmed in the usual way by being
passed over the oulside surfaces of the furnace, and the stcam
was generated in the chamber above the furnace by passing the
hot gases through vertical tubes as in a vertical steam boiler
before allowing them to escape into the main Aue.  The central
rooms were heated by hot air, and the rooms at a distance on
the exposed sides of the house by radiators, which were supplied
with steam fiom the chamber at the top of the furmace.  This
style of furnace is vch satisfactory, provided it is properly put
in and too much work is not expected of it. Lately a hot air
and hot water combination boiler has been invented. It is
really a hot water boiler, as it does nearly all the heating by
means of hot water, the warm air being auxiliary to the hot
water. The fresh air is made to pass around and over the boiler
and is then allowed to escape into those portions of the house
which are deemed to require plenty of fresh air, This form of
boiler is not able to heat more air than is absolutely nccessary
to keep a house supplied with sufficient {resh air (0 maintain a
reasonably healthy condition. .

The next inethod of heating with which we will deal, is that of
hot water as it has been practised for several years past. The
boiler is placed in the basement, and flow and return pipes
are run to radiatars placed in the different rooms to be
heated. The pressure on the sysiem is that due to the head
of water given by the height at which the expansion tank
may be placed. The pressure at the tank, of course, will
be that of the atmosphere. The pressure at the boiler may
be 15 or 20 lbs, or even higher, in the case of a very high
building. With this system it is practically impossible to
get the water at any time much above 212 degrees, for if it
should be heated higher than that it will change inlo steam
at the expansion tank and blow off to the atmosphere, having
its.place taken by fresh cold water which will lower the atmos-
phere of that in the boiler and pipes very quickly. Some years
ago nearly every radiator had its independent supply and return
mains, or al the most there were not more than two or three
radiators fed from the same main, and they were invariabl
placed at the same level, so that they would feed cqually wc{
Of late years the tendency has been to place more radiators on
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the same feed pipe and use great care in secing that the connec-
tions were so made that each radiator would get' an ample
supply of heat. At the p time the tendency is to run
mains for hot water heating very much on the same principle
as steam mains are run.  This method has been found satisfac-
tory if the hot water engineer is thoroughly acquainted with his
work and understands the principles governing hot water
regulation. In the hands of an ignorant mechanic the results
would be most disastrous. In very good and elaborate work
the mains are valved so that it is possible to cut the heat off in
any portion of the building without the least interference with
the working of the balance. With hot water heating a steady
uniform s ¢ can be maintained at all times with very
little trouble. There is very little improvement in hot water
heating over that derived from stoves, except that due to the
fact that the air in the house is heated on a very large surface at
lower temperature. It is the same air which is warmed over
and over again, except whatever may come in through cracks
and crevices owing to the difference in pressure between the cold
outside air and the warm air in the house. As a rule nearly all
the hot water heating has been done without any attempt at
introducing fresh air.

Indirect hot water heating has been tried in this climate but
with little success. The risk from frost is very great, and if the
heater should become frozen the damage done is by no means
light. It is possible during the day to have the benefit of
inclivect wanning, when the fire can be kept burning brightly and
there is some one to watch the heaters, dampers and fresh air
supply, but to allow indirect heating to be continued during the
night is exceedingly dangerous, because the outside tempera-
turc may drop very low and the fire under the boiler may
become burnt out, in which case the heaters would frecze very
quickly and cause a large amount of damage. I am aware that
indirect hot water heating has been tried, and that according to
the statement of those who bave put it in, it has been found
satisfactory. A caretul examination of every so-called indirect
hot water system will show that in nearly every case the air is
sg:rplied to the heater from the basement, and not from the out-
side, as soon as the weither becomes at all cold. In fact there
are indirect hot water systems where the air is never taken from
outside the house, but is brought from the basement at dll times.
It is possible by a very carefully arranged system with a very

large boiler smface and great care on the part of the attendant, °

10 l)nss a plentiful supply of fresh air over hot water pipes in the
ardlinary way, but the sufest, most economical and satisfactory
wethod is to build a brick enclosed space of such size as may be
necessary, similar to that surrounding a hot awr furnace. By
placing a large quantity of pipe in deep coils, cold air may be
warmed with a reasonable degree of safety.  Fresh air should be

air supp]f'. If the return main is drapped down within the cold
air_supply or near it, there is a possibility,of it freezing. There
is little to fear from frost with the indirect steam radiators
placed in the manner described above, even though the cold air
opening should be fully open and the steam in the boiler run
down, as there is nothing to freeze beyond a small amount of
vapor. It is seldom satisfactory to attempt to heat two rooms
from one radiator. It is always better to have the radiator
proportioned to the size of the room to be warmed and. take
from it one hot air pipe. The action is then positive, therc
being no possibility of one pipe drawing all the air and leavin,
the other’ pipe inactive, or with a possible down current in it
to the radiator. :

Steam heating is generally done on the gravity system where
the plant is put in for heating purposes only. Where there is a
boiler used for power purposes, steam may be taken from it and
reduced down so that it can be used with perfect safety and with
good results in the ordinary gravity system of piping by return-
ing the condensed water to tﬁe boiler by means of a pump. In
such cases it is usual to make arrangements to use the exhaust
steam from the cylinder of the engine with the back pressure
valve set so as to keep a small pressure in the steam mains.

In large buildings'where it is possible to have the steam plant
thoroughly designed and with a surplus boiler power, very
satisfactory heating may be had with steam, but where the
boiler is not of large size and has a small amount of heating
surface, it is very difficuit to maintain the heat at anything like
an average temperature.

HOW TO ESTIMATE.*
By W. H. Hooson.

FOLLOWING is the remaining portion of the specification and
bills of quantities accompanying the drawings of Public School
on Gladstone Avenve, Toronto, published in the CANADIAN
ARCHITECT AND BUILDER for February :

BLACKNOARDS.

Provide and fix ground work of blackboard on sliding door composed nf
six sheets of %4 thick teather board 30 in. x 36 in. jointed and glued on to
large door pancl 36 in, X 15 fi. long, and left in readiness Lo receive compo-
sition paste 10 be put on b! the School Board., (This leather board can be
p d from th bli of P. Jacabi, 5 Wellingiton St. east, city, at
15 cents per pound.) At the platform_end of seven class rooms there will
be slate blackboards 4 ft. high and 16 ft. long, composed of four slales 35 of
an inch thick, jointed and packed and fitied to an even and true surface,
and to be of Rockland shte of hest quality, and to be approved by the
architees and the inspector of city Public” schools. These slates to be
secured in position by wooden stop screws or with round head screws,
Provide and fix moulded casing around all Llackboards, both slate and
phster composition, in all clnss rooms, also % x 316, ground at back of
slate board,  The easing around blackboard to be 4 x 134 in., and to cope
into side of architrave and to be moukded in same manner,  Fi or amount of

ion blackboards see 's . ¢ blackboard:

brought in at the bottom of the space, with the opening so
arranged that the incoming air cannot blow on to the hot water
coils. Tin pipes are then taken from the sides of the enclosed
space to the different rooms to be warmed. By arranging several
of these warming chambers, according to the size of the house, a
house may be fairly well warmed by the indivect system without
much danger of damage from frost. There will have to be less
or more direct heating surface in every room to be used in cold
weather, as it will be found impessible 10 keep a house warm by
the indirect hot air plan, as it is impossible to pass a large
volume of very cold wir through the heating coils. Hot water
heating in an ordinary sized building will be found very satis-
factory, but when the building is very large, steam heating will
give better satisfaction.,

The steam heating system is very similar to the hot water
system in general outline. There is the boiler in the basement
with supply and return_mains to radiators placed where heat is
required. A steam boiler may be of any size from a small port-
able one to a very large boiler similar to those used for gener.
ating steam for power purposes. In stenm heating on the
gravity principle there is but onc large supply main and corre-

sponding return back to the boiler. The steam is taken to the |

different radiators by means of branches from the main supply,
and the water of condensation returned in like manner to the
main return.

With a steam_plant it is possible to have a first-class indirect
heating job. The indirect heaters are generally placed in the
the basement below the rooms which are to be warmed with a
bhot air flue running up to the rooms to be warmed. The fresh
air may be supplied to the different indirect heaters by means
of ‘one or more common fresh air ducts, or an independent
supply may be brought to each heater. The latter method, if it
is possible, is the better to adopt, as cach heater having its own
supply will always have the nccessary quantity of fresh air.
With one common duct, if the system is not very cavefully
arranged, the heaters which supply air to the rooms on the
upper floors will draw such large quantities of air as to practi-
cally rob the heaters to the ground floor.  In bringing fresh air
into the heaters it is necessary to arrange checks in such a way
that cold currents of air can not be driven vpon the radiators.
The fresh air should rise slowly to the bottom of the heaters
through an ample opening. Where the air is brought from the
outside scparately to cach heater, it will be well to take it low
down towards the floor and then allow it to ascend to the heat-
ing chamber. The supply and return pipe to radiator should be
so run that they will be outside of the heating chamber and cold

will extend along both sides and ends of each class room.  The carpenter’s
tenders are 1o state the deduction of the slate if not required.
DRICKWORK.

Al brick used in the works are 1o be of the best quality of Carlion brick,
and {except othorwise specified) 1o be of a deep redd color and (0 be hard
and well burut and free from lime and other defects.  All outer walls and
chimney stacks ave (o be faced up with ** picked " hard and deep red colored
“face brick.” No soft brick will be allowed in the work, and are not to be
bronght upon the ground, but if any should be brought there, they arc 10
be immediately removed. The mortar is to be composed of the best quality
of coarse, clean sharp grit sand. and fresh burnt lime, in the proportion of
2% of sand to one of lime, mixed with a proper quantity of clean water and

t ghly i d and pered together, DBuild all brick walls as
shown npon ings and in d: with the di i figured on
plans and scctions.  The bLrickwork is to be lnid up soas 10 guage four
courses to cvery 1% in, in height, and to be carried up uniformly through-
out the building. Every course of brick is 1o be Inid in a full bed of mortar,
and to be lhoroughlﬁ flushed in with mortar at all cross and other joints,
‘The walls are 1o be built in English bond for all partition walls, and for the
inner portion of al) exiernal walls, but the outer face of all external walls is
to be built ** American** or ** Stretcher “ bond, the face brick being clipped
to receive dingonal binders conumtously on every sth course. The walls
and chimney stacks aro to be carred up plumb, square and true, brilt 1o a
line on both sides, particularly the face of all outer walls which are to be
built fair and true, with cach and every course laid with close and level
Jjoints. ‘The inner {acc of outer walls ars to be finished for plastering on:
also both faces of all inner or partition walls in same manncr,  All the outer
or foundation walls of hasement are to he lined up with_brickwork one-half
brick or 43 in, in thickness, tied into the stone work with a double heading
course al the floor Jine, midway up, and at ceiling line of basement, and
midwny beiween these double heading coorses 1o bave a single heading
course, making threc double nnd two single heading conrses for the whote
helght of hasement storey. This brick lining will be composed of the best
quality of picked hard grey brick, lnid with level and fair close joints well
ed in mortar and the Joints neatly struck with the trowel.  The partic
tion walls in bacement, also the chimney breasts, are to be faced up " grey”
ick, as above described, and pointed in the same manncer, as there will
no plastering on basement walls. The bricklayer will provide for and
execute all brickwork in connection with the Smead-Dowd heating and
ilvting ap as indicnied by the ings and in with
the plans und specificntions of such heating and ventilating apparatus
hereto nppended.  The bricks used in connection with the above mentioned
heating and ventilating apparatus are to be of the very best quality of
picked hard and well shaped. red and grey brick in such proportion as may
be required, to be built in & shapely and workmanlike manner, with close
joints, neatly struck with the trowel.  The walls for the air chambers and
furnaces will be from o in. to 133 in. in thickness, and extending from floor |
to ceiling, and all bull square, truc and plumb,  Build the large veatitating
and saioke stacks as shewvn per plans, elevation and sections, and in accord-
ance with the dimiensions figured on same.  These stacks are to be built
with picked hard brick, and the inside of same carefully and thoroughly
parged with mortar, and so as 1o render the same cven and smooth inside,

*This serics of articles commenced in November, 1291,
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‘The upper portion of these stacks is to be parged with Portland cement,
say the upper 6 ft. of same, and all the sailing and hose cowrses, capping
and belfry archway, &c., ait to be laid in Portland cement, and all the
joints and weatherings made and poinied in the most careful and thorough
manner. Provide and build in shect iron smoke pipe coliars, four of thom
(14 in.) diameter in smoke flues in basement, wire immed on the outside
and g in. deep and rim round same with 3 brick arch, Provide and build
in a cast iron plate division between the smoke and venuilnting Aucs in ench
stack as shown per ings, Jing from the floor level to
wp of stack above roof. 1hese plates will be 35 In. to ¥ in. thick, 2 fi.
6 in. wide, and from z ft, to 2% ft, in_leight, each made a groove
along the upper edge of each plate.  Provide and build in cast iron soot
doors and frames 10 same in bottom of each smoke flue, 14 in. squire or
Iarger, and provide and build manhole doorway in bovom of each ventila-
ting e, suy 2 ft. 6 in, x 4 fL., arched over and provided with a fine 10oled
or rubbed stone head, 6in. X 1.4 in. x 3 fi. 6in. long. Provide and build
an air duet under the basement floor in each closet room (iwo of them)
having an area of 12 (t. each inside, and the length required as indicated on
drawings. These ducts will be about 3 ft. in depth hy 4 in. wide, built with
pickcd?mrd brick and laid in Porthand cement mortar ; to have g in. wall
at one side {the walls of building forming the other s«l%t\nd to have a brick
bottom laid on the flat and ;ggu(ed with cement, Conncct these ducts
with the ventilating flue nt the botiom of same with an opening 3 ft. x 4 fi.,
capped over with a woled stone cap 12in.x 14iM. X § . 6 im. "in length.
‘The foundation of the walls of building forming one side of these air ducts,
and through which the same bas to pass to reach the bottom of ventilating
stack, are to have the extra depth required for that purpose, viz., 3 ft.
Build all hot air flues leading from the basement up to the ground and first
{loors as indicated by the drawings ; 1o be built in the most carcful manner
and tharoughly and smoothly parged inside with mortar. 8uild in all
register frmes and collars, &c., furnished by the contractors for heating
apparatus and as indicated by the plans of heating.  Provide and baild in
¥ in. round by 8 in. |on¥. climbing irons in 1he brickwork of ventilating
flues, every 6th course in height, alternately on cach side of flue and placed
about ¢ in. from one end of same,  Algo provide and build manhole opening
into cach ventilating fluc immediately above the attic joists, sity 2 ft. 3 in. x
4 ft. ligh, with two imnied arches over same on 2 x }'x 4 fi. ion bar, and
st frames to same pointed by carpenter.  The rear bascoavent wall will on
any future extension of the building decome an inside patition wall, and
will herefore be built entirely of érick insiend of sione, and will be of
picked hard burnt brick carefully selected and the face bricks laid in
Poritand cement.  This wall will be 18 in. in thickness, as figured on
drawings. Build arca walls of picked hard brick to rear entrance and
rear basement entrance sieps, as shown per drawings; also brick parapet
walls at side of steps, and provide and build In ¥ in. x 18 in, iron
anchor bolts (27 of them) with % x 4 in. cross piec: at bottom to sccure
coping (0 above walls. Provide and build parapet walls of brick to
side of front entrance steps, as shown per drawings, and provide and build
in 3 1n. bolts (12 in nuwnber), 6 to cach set of steps (o anchor dowa the
coping 10 same and ns described for coping 10 rear steps,  Build all belt,
string and sailing courses, pilasiers, &c., 10 outer walls, as shown per cleva-
tions ; also all aprons to underside of window sills, the latter cut and rubbed
to shape indicated and as per details to be furnished ns required.  Build
water table plinth to base of brickwork, ais shown per elevations, with the
top course of moulded splayed brick with the top bed of sume laid in
Portland cement, * Arches to window und door openings, also refieving
arches in rear wall of building, w be 135 in, and g ia. in height respeciively,
s indicited by drawing ; to be cut and guaged awd with soffits r d and
finishedd in best manner. ‘l'urn relieving arches two % Dbrick rims in
height o inside of all window and door openings to have a camber of not
iess than 6 in,, formed on brick cores on top of siraight lintels. ‘T'urn
Dbrick arches across the corridors on both stories as indicated by dotied lines
on drawings, segmental in form and 13% in. in height. “T'he inside of front
porches are to be faced up with picked, clenn and even colored white brick
laid stretcher bond in putty joints and lead jointed, and the inside arches
showing in same porches to be finished in same manner; also that portion
of outer main wall showing on the inside of porches, ‘The outer face of al)
external walls {except the: face of rear wall) will be dry tuck pointed in the
very best manner, the joints being raked out full § in. decp as the work
progresses, and when ready for the pointing to be stopped in with puty
mortar specially prepared nind colored a dark Indian rd or other color 10
be selected and approved by the archil The stopping for tuck pointing
is to be colored with best * Venetian * red, and a sample piece of the work
is to be done and approved by the architects before the regular work is
begun. It is to be distinctly ‘understood _that a first class job in every
respect Is required, and that aione other will be accepted by the architects,
The face of rear wall is to be laid up with even colored brick with close and
true joints and struck with the trowel in n neat and workmanlike manner.
Beam filling is to be carried to top of joists and to roof boarding in all
cases, and s to latter to be pointed with mortar so as to remckr the same
air tight, Carefully and thoroughly flush into all window and door frames
as the brickwork ‘progresses, and carcfully preserve the staying of all
frames.  Build in all bond strips, joists, plates, lintels, wood blacks, &e.,

ing all necessary and proper materials, scaffolding, tools and labour, and
executing afl the works for by the plans and specifications, campre.
heading what might reasonably be implied though not particularly men-
1ioned in the specifications of shown on the drawings.
CUT STONEWOKK.

Provide and set all eat g
complete in all respects, and as follows, Al window sills to e of
Credit Valley browna stone, 6 in.x 10 in,, fine tooled and weathered on top
and throated under, but (o be rock face on the face and to project 2 in,
from face of brickwork. All wi above the L and al
doars to have 6 in. x 12 in. stone heads of Credit Valley brown stone, fine
ookl on the soffit or uler side, awd to be back checked and picked tou
face on the back side 1o fit to frames and Jintels, bt to be left rock faced
on the front.  The 1wo basement rear entrance doors 10 have 1z in. x 6 in,
tovled or rubbed Berea heads. ‘The chimney and ventilating siacks will
have 6 in. thick base and cap stone, as shown per clevations and seciions ;
to be fine tooled and weathered on the top side and throated under. Cut
left rock face on the cdges. These cap and bases will be formed in the
number of stones cach as shown per details, 1o be cramped and keaded
together and the joints set and pointed with Portland cement, “Iie base
stone will form (he floor of belfry between the two vend stacks, and will have
a2 lo“i; in. hole drilled through same and a picce of 2 in,, 8 1b, tead pipe
insericd in same and neatly dressed down and flanged 1o the stonework,
and 10 pass down about three or four fecr below for bell rope 10 pass
through. Provide and set two ferea stone corbels 14 in.x 24 in. x 12m. t0
citrry the point of main mfiers at side ot ventilating stacks ; to Le 1coled
work. Provide and set fine tooled Beren stone sills to basement entrance
doors, 6 in. x4 ft. 6in. x 18 in. ‘T'he sills to rear windows are to ie of fine
taoled Berea, weathered and throated,  Provide and fix inscription stone 10
front of building 2t in, x6in. and t4 ft. g in. in lengeh, wih che insceiption
** City Public School” cut in same in letlers g in. high, inch wide and ¥ in,
deep, and capitals 14 in, high, 1) in. wide and inch deep.  This stone will
be of Credit Valley brown stone, rock faced on the margin and fine wooled
in the centre to receive the lettering.  Provide and fix cap stones of rubbed
Beren stone 3 in. thick, to cover the top of hot air lue projections on the
o rear corners of building. ‘There will be four of these stones, two of
them 14 in.x 36 in. and two of them 14 in. x 48 in., o be weathered on top.

GALVANIZED IRONWORK,

Provide best quality of * Iron ™ brand or Gospel Oak No. 26 B.W.C.
galvanized iron, and form and exccute and comphete in the most substantial
and workmanlike manner all the, galvanized ironwork i eseril
‘The deck roof 10 be covered with galvanized iron formed in long shects with
joints made on 2 in. rolls with caps to same nailed and soldered, and with
fulsc or cxpansion rolls between same.  Cross joints o be bock jointed and
soldered in best manner. Turn the iron down 4 in, over slate and form
moulding at junciion of deck and slate roof as per marginal section, all well
stayed, nai sobdered, amd with spring or wind scam along the slate
apron. Line all vallics with galvanized iron, 20 in. in widdh, and under
same In{ one ply of twred felt 3o in, wide properly nailed down. Lay
apron of galvanized iron 10 all caves 10 in. wide, urned up wnder stating
and nailed 10 roof boarding and dressed down into cave troughs, Eave
troughs tkroughout to be oval and fillet shaped, with back 10 same 4 in,
above level of trough, nll well secured to facia of cornice with long spikes
through galvanized iron trales, Eave woughs to be well soldered at all
cross joints, Down pipes o be Douglas Bras. patent octagon shaped,
secured with patent hold fast spikes to Lrick walls, and to be carried down
2 ft, below grade of ground and banged and cemented into drain pipes.
There will be six stacks of 5in, ocingon down pipes as above deseribed,
and two small siacks of same from the front porch roof ; also four stacks of
4 in. round down pipe from play-shed roofs, the latter 1o have shoes to same
to wasie onto the planking. T in roof gutters 10 be 6in, mou'ded, the
porch sin. do. and the sheds g in., all complete, Provide and fix 10in,
wide cloak ashings to all roofs ing against lrick Iso inuil
aprous where required around the base of the ventilating stacks and belfry,
the iron to be tucked one inch into joints of brickwork and wedged with
won wedges, amd cemented with Portland cerent, and dressed down and
Htted neat and close to brickwork, and where icable to he siepped with
the brick courses, Provide and fix galvanized iron crestng (moulded) to
belfry ridge in accordance with details, and flash same to brickwork ; also
mouided cave moulding 1o same as per drawings. Al the galvanized iron-
work is to be d as expediti as the progress of the buildmg will
admit of, and in the most substantinl and workmanlike manner, complete
in all respects.  Provide and cover the man-hole opening in deck roof both
sides and top ; sides 12 in, high and wop about 3 fi. square with galwnized
irom, all fived amnd finished in best aianncr,

SLATING,

Provide and shie the roof {excepting those of the play sheds) with the
best description of Canadian slate from the Melbourne Quarries. ~ Slates to
be 10in. x 20 in., Jaid on single ply of tarred felt with double lap kaving
10 in. to the weather,  Each shate to be nailed with two galvanized iron
nails, and to be laid with double row at caves. “Trim the slate to a line on
both sides of all vallies, and cut and lay all hips with cut close chamfer and
potnt same with sl.'\_lc cqlor‘i:(.l plastic cement.  Provide and lay 1o in. wide

the building
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required by carpenter, and build chases for water and wastc pipes required
by plumber. -ovide and laythe b floors gt with

and Portland cement, ind as follows, viz.: First clean off the canh floors
removing all_wood cuttings and other rubbish, and carefully level the
ground, imding the same 1owards the weeping diains; then provide and
Tay over the whole surface of floors a bed of fine broken brick and coarse
gravel well mixed together, to a depth of at least four inches, all well
rammed down ; then over this lay a bed of fine grvel {screened) one inch
in thickness mixed with Portland cement in the proportion of one of cemnent
10 three of gravel, and over this float on & coat of Portland cemwent one inch
in (hickness mixed with clean sharp sand. in the proportion of onc 1o two.

The top coat of cement is to be floated 10 sand and trowelled down toa,

h

smooth and level surface th and to be d until ghly
set. ‘The cement floor i rach room is to be geaded to the cenire and
provided with a 6 in. cast iron grating connected with the drains underneath
to carry oft water whon the floors are washed.  All the above

step of g iron (o all slating abutting ngainst brickwoik,
and in most careful manner.  Carcfully lay and close nail the 1arred fehing
50 28 10 eover the 1oof boarding at all points, and lay double siraddke thick-
ness of felting over all hips, vallies and ridges.  Lxecote all other work
necessary to render the slating complete in cevery respect.  Examine the
slating on the completion of the work of all other trades, and anke good
any broken or displaced slate, and clean out and remove all Lroken slate
and cuttings of sume from eave troughs and down pipes and rvallies.
Remove all surplus slate and cuttings. &c., from the preaises on completion
of the stating.  The bellry roof is to be tnid with round tailed ved tiles taid
in cement and all well cemented at joints and against brickwork,
PLUMMING WORK.

Provide and lay in from street main, clear of frost and with stop and
waste cockrPo::gd in and packed, &c., ¥ in. 61b. Jead water serviee to
N of buildi

and
cement Aoors are to be executed with the very best of Portiand cement and
other materials, and in the most workmanlike and thorough manner,  The
contractar or contractors are (0 provide good and sefficient scaffotding, to
be approved by the architeets, and be left up for the other trades.  He or
they will conform to the requi wod isions of the building Ly-laws
of the city. The chimney siacks are to be tuck pointed ns described for
walls, in the most careful manner, and the stone base and cap set axl
pointed in Portland cement, As soon as the tuck pomting is-done, or
sooner if required by the architest, the will ltbricklay
surplus materials, and all rubbish and plant from the premises, and will
clean up the lot and such portions of the street fronts used by him, and
will also clean out the basement and other flats of the buildi i

g, with separale % in. 10 Ib, branch scrvice from same
(0 the drinking stands in bascment, lunch rooms und to ground and first
floor corridors, and in all cases to be carried on neat dressed and moukded
boards fastened to wall and ceitings, amd where required to be cased in the

k provided ‘I'ne service pipes must be arennged so
that the same can be emptied with proper stop and waste cocks,  DProvide
and fix in each lunch room or basement one of Mott's patterns of ¢ast iron
enanlled drinking siands, No. 93 pattern, page 42 of Molt's canalogue,
1881 cdition. Also provide and fit up in the recess next o veatilating
stacks on ground and first floor corridors, Motl's pitiern ol cast iron
sectional urinals {8 ft. long ciach) to be used as drinking stands, to b
supported on proper dressed boards secured to \vninscouinf; see Mott's

from same all bricklayers' rubbish, surplus materials and plant, & ‘The
whole of the Lrickinycrs’ work s 10 be excented in the mosi thorough and
vorkr'nanl-kc manner and complete in every respeet, the contractor furnish-

Ne. 257-8 pauern, page 137, cdition of 1881 ; these drinking
stands (o have % best pattern self-acung spring cacks, nickel plated, two
10 each sinnd in basement and six 10 each siand on ground and first floors,
{16 inall). Each stand to have 14 in, 6 b, Jead waste and rap and screw |
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0 same complete, and connceted to drain under basement floor. The

above deseribed plumbing work 1o be of the most substantial character and

finished in best manner, and to include si

with strong chain h to the d
PLASTERING WORK,

Provide and render the inside of all outer walls Lefore the same are lathed
{bascment walls excepted) with one good heavy coat of brown hair monar.
Provide aad lay in ' pugging " between ground floor and fiest Roor joists
for deafening, 10 be composed of coarse wmortar and spread in with a mould
and s0 as 10 be two inches thick in the centre and thyee inches at the sides,
s shown per marginal section,  Provide and lath all outer walls (basement
walls excepted) and all ceilings and soffits of stairs with best quality of sawn
pine lath 1 in. wide for ceilings und 1) wide for walls, to be laid on with
at least 5-16 of an inch keep joint and breaking joints cvery sixth lath ; lath
10 be well scasoned and frec from sap and other defects.  Render, float and
set, in best ** three coat™ work, all walls and ceiling

hroughout the buitding (b )

g stands

and soffit of stairs
i ). and finish the same in best
“‘hard white finish,” all thoroug The b ceiling
throughout is to be plastered in two good coats of plaster, floated and set
in hard sand finish, all well trowelled. The moriar for plastering is 16 be
composed of the best quality of lime and clean sharp sand, mixed with an
ample quantity of long animal hiir, all thoroughly incorporated together,
‘I'he hard white finish or putty cont is to consist of best plaster of Paris, with
2 sufiicient quantity of washed white sand mixed with same. The lathing
on outer walls will not be carried below the top of wainscoting, but the
plasterer will float on a second cout of brown moartar over the face of the
first rough coat, and wiil carefully point and flush in around frame and all
points where necessary,  All the foregoing described plastering is to be of
the very best and most substantin) description and quality, and complete in
every respect, ‘The plasterer will provide for and remove all plasier
droppings and other plasterers’ rubbish and thoroughly clean out the build-
ing on completion of the plastering work, doing eich room and corridar as
the same are completed.
COMPOSITION BLACKBOARDS

All he class rooms, cight of them, will have the best descripion and
quality of composiiton blackboards, made under the directions and super-
vision of the Inspecior of Public Schools of the city of ‘Toronto, These
composition blackboards will extend around the four walls of each class
room, excepling 15 ft. in length of the platform end of each
which will be com te.  The width or height.of the

room,

cen heavy mclql drinking cups

+ BILL OF QUANTITIES.
N CARPENTER AND JOINER WORK. $ c
39857 f1. of pine timber (board measure) in joists, rafiers, plates,.
limels, cic., and labor in samc, us specified -
91 squares {100 ft.) of % in. G & U’ flooring, 3 in. wide, of white
maple, complete . - - - .
4% squares of % in. G & T, floonng, of maple, 6 in. x2 in, beams .
{these beams are laid on cement floor) 10 privy closets, com-
te . - - - - -
67% squares of 134 in. G & T roof boarding, 6 in. wide 10 main
elfry, from and rear porches, ete., complete - .
91 squares of % in. rough Aooring. to in. wide . -
2 squares of -3 in. maple raised teacler's platform, on 6 in. x2in.
bearers, complete © - - - - .
9t squares of 2 in, x 3in. and 2 in. x 2 in. strapping, basement
and gronnd ceilings, complete - - - .
26) squares ol 2 in. X 3% in. strapping, ground and first floor
walls, complete - - - -
4 squates of sheeting at busement ¢ntrance and upper steps, roof
complele - - - - -
275 running fi. of curnice 10 mitin roof, complete - -
58 running ft. of moulding to gablets of main roof, cowplete -
308 running ft. of chained joists, 14in. x 2in., 134 in. packing
pieces spiked together and ¢ in, irom straining rod, 6 in. x
8 in. x % in. end plates, nuts and washers, ¥{ in. iron bolts, 72
in pumber, complete - - - - -
1300 running ft. of % in. G & T narrow wainsco'ting mould eap
and plinth, 3 [t 6 in, in height, complete - - -
424 running f1, of ridge rolls and tilting picces to valleys and eaves,
complete - - . - -
70 running K. of 1 in, ivon fns piping, for hand-rail to main
stairs, includes bracket and socket flanges 10 newel, complete
20 running i, of pine linth, 14 in. x 10in., dressed, trussed on lop
and with inch iron rods, nuts, washers, cic., complete -
27 134 in. stair steps, vak tread and 1 rest landing, strings, balus-
trading, V jointed wainscotting, cupping, oak lind-rail, in-
cludes the balustrating of well, etc., chamfered posts 6 in. x
6in., spandmil, 8 in, x8 in. turl oak newel, etc., complete
15 basement stair sieps, oak tread, sirings, bLalustrading, V joimed

blackboards will be 3 fu. 6 in., cxcc{uinu the 10 f1. in length at the platform
end of each class room, which will be 4 ft. in height.  The slate biack-
boards will be provided and set ':r by the carpenter, but the plasterer will
foat the walls at back of same and will finish the compasition boards up to
and fair and true with the face of the slate.  The sum of $t50 of the con-
tract amount for plastering will be retained by the School Board until the
composition blackboards have been properly tested and approved by the
or of Public Schools of the city oi Toronto, upon whose certificate
of the efficiency of the blackbodrds the xbove mentioned suni of $150 will
be paid to the contractor,
PAINTING AND GLAZING.
Al dressed woodwork is 10 be well primed, siopped with oil putty :;_nd
g. For

capping. hand-rail, includes the balustrading of
well, etc.. chamfered posts, 6in, x6 ., spandrail, 8in. x 8in.
turned oak newels, etc., complete . - . -
17 rear baseincot steps, 2 x 20ak plank platform and supports,
top, uprights, and diagonal rails, 3 in. bolts (o coping,
strings, elc,, complete as above - - - -
18 rear su:?s d di t , 1410, x
3in. pinc chamfured coping bolted to wall and round oak-roll
planted on top, complete . - - - -
18 front porch entrance steps, 2 in. x 2 ia. slatted treads, ¥4 in,
oak risers, strings, 2 platforms, oak parapets, and mounlded
coping, cic., complete - - . . -
2 23 in. frony entrance d?ors. 12in. x 3 in. frames, lock and other

knotted with best spirit knoting preparatory to the regular

iculars of lwork ine the drawings and read carp and
Joinees specification. ARl frames and other finished woodwork is 1o be
primed as soon as prepared by the carpenter.  All sash are 1o be primed
und glazed ns soon as fitied by the carpenter, and carcfully stored away

\ until ready for hanging. All dressed woodwork inside and outside of

building, all the k of stairs and steps, also all
the woodwaork of the privy closels and convenicnces in basement, is to be

F:\inlcd in the very best manner and style with the best brand of white -
i

ad and linsecd oil paint colorerd to choice lints, 10 be approved by the
* architects, and as follows, viz.: The woodwork both inside and outside of
' building (excepting the inside of the basement) isto have (3) three good coats
,of paint in addition 10 the priming coal.  ‘The i will

ete,, - - - -

2 2% inside porch doors, frames, locks and other hardware,
elc., conmplete - - - - . .

1 23 in, rear entrance door, frame, lock and other hardware, etc.,

complete - - - - - - -

2 24 in, basement enteance sash doors, frames, locks and other

hardware, etc., complete - - - -

8 1) in, class room doors, frames and fanlight, steel spring

Intches and other hardware, ete,, compleie - -

1 23 in. sliding door, jambs, boxing, hardwood stop, ¥ in. hall
round sliding rail, wl , etc., complete . -

6 13 in. bascment doors, frames, locks and other hardware, ete.,

L]
be ‘painted (2) two good ceats of paint in addition to the priming. Al
gualvanized ronwork, including all guiters, down pipes, hips and vallies,
and the deck of roof, is 10 be painted (hree good coats of E:llnt. including
he priming coat, which isto beof red lead. 'I'he woodwork of play sheds,
iz., the cornice posts and braces to same, also the siding and batten to
same, is 10 be painted 1wo good coats of paint in addition 1o the priming
coat, which is to be the sune as deseribed for the school building, The
fence along the street frontage of school lot, 260 ft. in length and 4 fi. in
height, will consist of open picket fence with gates to same and large corner
posis, all dressed =i, This fence will be primed and painted in (3) three
good coats of paint, counting the priming as one coat, and as deseribed for
the buiding. ‘The division fence dividing the play yards will be of dressed
stuft, close board, 7 ft. high. This fence will be primed and painted same
as described for the picket fence, The wo front entrance doors to have
four coats of paint and well rubbed down with pumice stone, and finished
smooth and clean. Paint the Idings around the blackb ding
along both sides and two ends of each class room same as described for
other woodwork. The entrance door sills, and the treads of entrance steps
and of stairs will be of onk, and the flvors 10 ground and first flnor stories
will be of hardwood. These sills, weads of steps and stairs and the
hardweod floors to the eight class rooms, and the two main idors and

4 1% in, foul air chamber and vemt shaft doors, frames, hinges
and bolts, ete., complete - . - - -

17 1% in, basement windows, frames, hinges, pulleys, cords,
plumb bLob balaner, bolts, ete., complete - -

4 borrowed Nghts, franics, and with vertical iron bars to comridors
in basement, cte., complele . - . .-

[N 274 Iiu. large half circle window, frame, mullion bars, ¢te., com.

ete - - - - - -

3 small cireular sashes to porch and rear gable, ctc.. complete

42 3% in, English sashes, ground and first floor, boxed frames,
double hung, sash lincs, weights, hits, sash fasteners, etc.,
complete . . - - -

8 brass pull down hooks and poles, etc., complete . .

2 year porches to bascmenmt entrance steps, includes 6x6 in.
dressed and chamfured posts, plates, and cross bearers,
double sheeting, dressed rafters, facia and erown moulding,
ete., complete - - - - -

48 wrought iron anchors, 36in. x 2 in. x ¥ in., one end turned up
6 in,, Lwo ¥ in. bolts other enq, cic., complete . .

- 60 ) in, iron bolts, nws, ete., to bent plites, cte.. compicte
3 " i ' H )

in base of

entrance porches, will be twice coated with linseed oil laid on hot, say at a
wemperature of at least 130 degrees Fahrenheit, and thoroughly well rubbed
in with woolen cloths uniil the same is bard und dry, ‘1he stair rails will
be well rubbed down and coated with il ns above described, but with three
coats of oil,  Paint oll exposed plumbing pipes and ironwork. Paint the
brickwork at back of (wo false windows two good coats of paint as shall be
directed.  Provide for and give the walls of basement throughout, including
the brickwork of the henting and tati pling the
inside of two coal reoms, two goodl heavy coats of fresh white Jime white-
wash- The painter will clean off all glass and woodwork, &c., which may
have become spotted or sinined, &c., during the operution of painting or
white-washing.

GLASS AND GLAZING.
‘The glass used throughout the building is 1o be of the very best cdescrip-
tion and quality of sefected 16 oz. Diamend Star brand of glass, all well cut

g of g, wood frames and
wire cloth screens, complete - - - -
29 privy closets—fit up with risers, seats, hinged covers, 1% G &
divisions and screens 36 1. long, 6 fi. 6 in, high capped
3Iin. % 3in. chamfered posts from floor Lo ceiling, elc., com-,
et . - - - - -

42 sinall cupboards in class rooms, flock panel doors in two boxes,
tocks, fasieners, otc., shelving. mould cornice, etc., complete

s00 clothes hooks, and screws, etc , complete - .
1 back b:'anl. dressed, to urinal, 6 ft. 3 ins. x 15 in, x 3% in., cte.,
complete - - . - . -
Trimmings to stairs, ventilating stacks, Aues, ele,, double sk
frames, joists spiked together, 2in, x 3 in. stirrp pins 10
stair well, cte., complete - - - -
Trimming for man-hole, framed door, hinged on tap, fasteners

:_\nd.hooks. inc‘ludqs s(cr Indder to same, ete., complete

d ir

in, putticd and back punied, and finished in very best manner
The wrunsom lights over all class room doors, and the glass to glass partis
tions across the upper corrider, also glass in basement entrance doors and
to basement borrowed lights, will be glazed as abave described.  The sash
are 10 be glazed as soon as fitted, and left1o harden until ready for hanging.
‘The whole of the pninting and glazing is 1o be exccuted with the very best
of materials and in the most thorough and workauwnlike manner, and (o the
entire satisfaction of the architcets in charge of the works, The tenders for
painting and glazing of the schoo! building, sheds and fencing are to pro-
vide for and include all the painting and glazing ns specified, allowing for
the work already cxecuied, providing. however, for maki 0od an]
defects in same so that the whole work shall bea good and workmanlike
job and complete in all respects. .

for g on cornice at belfry, cte,, complete
Provide and set all ceatres for Lricklayers, stay framwes, case cul
stone work as directed, ete., complete - - -
Carpenter to box in plumber’s piping, do all cutting, ete., as re-
quired, and attend on other trades, ete., complete -
‘Temporary doors and fasteners and general care of building night
and Sundays - - . - - -
Dressing basenient window lintels 2 faces and basement door 3
faces, complete . - - . . .
Dressing wall face of bond timbers in basement - -
1 blackboard on sliding door panol. 6 sheets of 34ih . thick
leather 3oin, X 16in., jorated and glued ready (0 receive com.
position - - - - . - -
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