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Around the Empire.
Thcrt is an untroken cbaiwi of

'SaffordRadiators'
Girdling the Briih Empire--Girdling the workld voluminous

tcstimuny of the soilld worth of thtý -Safford. » in

tbuwands of quiet homes and great boildingr. hc.re ,ad <wer

the stas, art the links of this great cbaiti. earh at rtccom-

miendation that vou disregardi t your cost. The - worid

bas experiniented fi)r you and the resuit is -SAI FORD "

the worlM over. There's ail the advice you ileed about

Rflaarrs. We wiII bc pleased tw give you any informiation yCoU

desire. Send fi-ce bookLet about hiaing. Rememnber we

art the lai<est RAaar Manufacturers under thr llrîtish Flag-
tha:'% the recommiendationthi t the British E-.mpire gives. the
.Saiford.,'

The Dominion ]Radiator Company, Limited,
-__TORONT'O.

J
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CANADA HOT WATER
and STEAM -..

RADIATORS
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CANADA RADIATOR COPAiNY, IITED
Head Office, - - TORONTO.
Foundry and Works, PORT HOPE.

HIS11 COMPANY have now one of the most
complete radiator plants on this continent.

and are prepared to supply radiators in Uarge or
small quantitiks on the shortest notice.

Their radiators are working salisfactorily in ail

parts of the Dominion. Send for catalogue and
any further information desired.

THis is THE ONLY CAST IRON RADIATOR WiTH

PERFECr CIRCULATION.
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8ushine Furnaoes
-ilThieis the inot -- e.ifui qw-mm.a furnace in Canadas.

ma~de i» suit evesy cundition et hec4tisg.

Amrcbtects and lti1derig w1iI b. i ai. ts i lt folloiig poIi -

Ma«du i lai xi*ý. Blurns coil, cule or wood, and glve. perftt

iliais large fazcd door. Diaun.ter of fre pot, 'tqxzl and 1.1 inn

Dust nd direct drart duaapr.
W.aterpt sad titaguir grate-z

We ao auskt the FAMOUS FLORIDA ad FAMOUS MAGNHT
FRRo both of whidli are up-iap-date in evma dutXal.

Wdt for fun information for a t orO of tbeae.

The McClary M'f'g. Company
London, Toronito, lontreal, Winnipeg, Vancouver and St. John, N.B.

I'kasc mention the~ (CANàDiAI< ARci1TECr AND HUILDEPm

whe coa'responding with advertisemt

lamitton Radi*atorzms

Bot Water-

Are the. proouffion of the best mebhwJU 001l t> b. procurWd
UMzofhbadc in QUALITY, DURA81LITY, amd FFFICIEVCT

Made auth ail irpp to iron joinsiW--m paching of any klnd.
Lla.d îD hundreil o~f the beat and most expenivie buildig in Canada

N,,.Wsê4 
by.. Cer.pon4 wkb %m befum &vaMh* on v~u nýhM & ieatiug.

GR4E GLIRNEY, TILDEN COMPANY
- Vn4a..LINITED

TusoUT4-0 Ovvacma ! 1 1' San. ___

M1n41g151% N Wi;,. R 1I, MSe*tflJ Que,. aiad Tih. "~A" fou Cc.. 1ogn.** -Kra~u O IRX~e
ýwSTSI% AaawtT% Tho. Çum tui.y S& Ruugar c.«. Luffte. %%7"lpet. 34-.
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IT JVST TMkKES
oIRDINMRY GOM MON SENSIE

To know chat hot water ur ste.am htatng give% be atisfaction f~or mosty ail daSses of
buildiflg% And a~ verry lâtl farte study wil corvine you chat Gurney Hearersî

",,Oxfoird"
and "4Doirc"p

give grCatest Jasting value wbierever tà%cd.

1-ti profitable econoniy and durable cfficiciley are iiot a matttr of chance, bu~t the rçsukt
of, ch~an one life-ime of ripe expe-rieiiLe and best mechanicii skii appid t> theïr

contrtuction-
'Thesne three boiler, cover a ranige of capacity chat incldes<±
every P0bý>b1e requirement the seroangus and itist perfect
catings made atre found ini thcan ---and in every dIetailt hey
merit your confidnce.

Raft.ur ask for ouir Booklots

dlving fuli Infôrmalon,>*

the facts are Intersting.

FPOVNDKY
CO-.. LimnIted

Toronto, Winnipeg.

-TUE GURNEY.MÂSSEY CO.,
UIMITE O

montre»JGURNEV OXF4,'ý)ZI) tkýiLrRý
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mak & Boyd
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A The woren's patriotic organizaton have sufficed for their erection n the times of depres-

T Practice of ac known as the daughters of the E- Sin. Ialy 10calities land v85ue- have g86e up t

pire isto e corimended for its wisdom in deciding an extent sufficient to offs~et the extra cost of bilding.

te erect a permianent meinorial of the. appreach ig visit So far as lumber, the staple building material, is con.-
of the Uuke of York. It was at first preposed to erect cerned, the supply i,, rapidly decreaig every year, and
a t.tinporary floral arch, but wiser ceuncils prevail- hihr priçes Iuust therefore be expected te rule for the.
ed, and the~ intention now la to consf'uct a permanent future. No doubt when landowners shali have become
gateway at the. Bloor street entrance te Queeni's Parkc. thoroughly selzed of the. above imwntioned facts, tiiey
This g'ateway will consist of stone pillars in corn- will see the unwisdomn of pursuijlg a policy of delay in
bination wjth wrought iron work of suitable design. the carrying out of their prejects.
This mtiied ef'prcedur@ la preferable te tint of the

inanufacturel's wbe are expendiig a considerable surITTh Notwitiigtanding. the ceunter attrac-
on a temporary struicture which will disappear iinmedi- T«onto Industril tion offered by the. Pan-Arnerican Ex-

ately after the. royal visit. Exhibitio. hbitin, thenumberofebtsattheo-
rente Industrial Exhibition wasasumrousasin former

ENQUIRY aniong' architects goes te years. la ive stock the were co.siderably
Efec o 1ic-0o show that wie the. present.building greater,and thestableaccmodto nproved inadequate.
rgtew, o Bilin-seasop bas boen an active one and on The. conclusionl seema'jsife tint the success achieved

th,. wiiele saifcoy niany projects have been aa- this year under adverse çcicmtaces, mlght b. greatly
doned rnmporarily at leas on acceunt of the iiigii price amplifled if the Main Building and several of the. othér
of luniier and sortie otber m~aterials wbich enter largely important ones, were replaecd by miodern structures de-

inoconstruction work. Persons who contemrplate signed te fulfil in a more pe-rfect manner the. require-
buidin frquetlyforget tbat the. present la a periiod of ments ef exhibitors. That there is need fer reform lan

hig prcesfor all otiier materials as well as tiiose em- the. omanagement is shown by the. fact thnt after the.
ployed i buildig. It is scar'cely possible te purchase opening ef the Exhibition this year the moot of
ati article of any description to-day as cbeaply as flve' the Main Building Ieaked like a sieve. In cens.-
years age. Why then expect to get buildings put up quece niany of the. exhibits m ere seriously daniaged,
as che*ply now as tienP Tiie advance in prices is dute Tie management should have known that the. roof was
te a stegtee demand, or in otiler words te la- defective, and the. necessary repairs should have been
creased prosperity. Vastly more money is belng made made before the Exhibition opened. It would be un-
iby all clse this year tban five years ago, banc. th2 wlse, however, te spead any censiderable suni for re-
purchasing power bs icreased. Mest pensons ceatem- pairs as the building is ne longer capable ef fulfilling
plating the erectieti ef buildings caui welI afford to pay the requirenfients. Tie support tint bas been given

Sy20 per cent. more for their structures than weuld the Exhibition ln spite of its mny defects, is a guaran-
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tee that if properly managed it will develop into an en-
terprise of vastly greater importance in the future.
There were to be seen this year a number of exhibits
from the United States in addition to those of Canada,
a proof that the value of the Exhibition as a means of
advertising is becoming more widely recogoized. The
presence of these foreign exhibits side by side with
those of our own country, affords opportunity to
make comparison between the quality of home and
foreign productions. As a rule the result is a higher
appreciation of the home article.

On the 22nd
An Itt gave an imp

of the Amall
way Servants vs. The Taff
namely, that a Trade Union
Unions Act can be sued in its
funds of the Union made ava
and damages where injuries h
thority. The action was

the presence of the colored
her hotels of the sanie sort
l. We may therefore look for
of Muskoka. As surely as

Dod so surelv does the intro-

House of Lords
sion inthe case
ociety of Rail-

but there is
nds of Venice
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THE CRNADInN ARCHITECT AND BUILDER
BY THE WAY. THE PROTECTION 0F BUILDINGS

The firm hold that electric lighting bas obtained on FROM LIGHTNING.
public favor is exemplified by the fact that in a nuniber A paper on this subject recently read by Mr. 1
of the new dwellings now being built in Rosedale and Hands, before the London Architectural Associ;
other choice residential districts of Toronto, no gas cencludes as follows:-
piping for lighting purposes is being put in. A single As te the methods for rendering our systeni of
gas pipe entering from the rear suffices to give the sup- tectiln perfect. We nust first of all decide on %
ply required for cooking purposes. are the parts of the building hable te b. strue

X X X lightninL-, and protect tbeni either by separate
THE main building at the Toronto Exhibition which ductors or by branch conductors carried to eue or

must shortly be replaced by a more modern structure, mains to earth as may be uecessary, aud we mus
bas had quite an interesting history. It was originally that these conduCters afford as lktlc resistauce as
built in 1852 on King Street West on a site which 15 sible. Te joints must be soldered se that tbey
now included in the asylum farm. On the occasion of net only be perfect at the time they are put up, bu-
the visit of the Prince of Wales in 186o, a grand bal] relain perfect. The earth connections must ais
was given in his honor in this building. In 1878 it made se that this pnth is at least as gond a e as i
was taken down and rebuilt on its present site, another paths about the building; and besices tus we
storey being added. carefully study our building, bth inside and out.

X X X must take into consideration ail the metals used ii
A good story is told by an English trade journal of construction, botb as regards their relation te the

a master builder, who, having heard that the men di ductor system and te e anether, and take sucb
not start work at the proper time, thought he would cautions that neither division of the discbarge
drop down about half-past six ene morning and see. eccur unless we intend it te eccur, uer sparkiE
Going up the yard he caught sight of a joiner standing places where sparking would do han. It is bere
smoking, with his kit not even opened. Simply asking the skill and experience of the expert have to b
his name, which lie found to be Malcolm Campbell played, and cannot give you any rues for yuur ý
lie called him into the office, and handing him four ance on this matter, for buildings differ se muc
days' pay, ordered him to leave at once. After seeing their construction and arrangement that rules appi
the man clear of the yard, be went up to the foreman te e case woulc be abaclutely useless for anc
and explained that lie had made an example of Mal- Notbing is cf use but knowledge and experience,
colm Campbell by paying him off for not starting at as 1 bave already indicated, these cannet be impi
the proper hour. " Great Scot, sir !" ejaculated the or acquired in a short space cf time. 1 cas only
foreman, " that chap was only lookin' for a job." that in some cases connections are mace and in ot

x x x the dangerous metais are avoided, but that great
IN 72 days the elevator in the tower of the new cdmlnation is required as te what metals are conne

municipal buildings in Toronto, carried 39,833 persons and what aveided. Sometimes dividing the discb
to the top of the tower to see the great clock and betweeu several paths or over a wide extent is the
obtain a bird's eye view of the city. As the elevator plan, aud soretimes other plans ar adopted accer
will accommodate but twelve persons, more than three te the exigeies cf the case or the particular comi
thousand trips were required, and at times the n et dangers which e may fiud te exist,
corridors were lined with a crowd of people waiting I may, in conclusion, 4iscuss a matter which ii
their turn to make the ascent. No doubt there were great importance te architects, and that is as te %
thousands of visitors to the building who did not visit parts f a building are hable te be struck, and wi.
the tower. It wili thus be seen wbat a point of therefre. renuire ortection. hne t r .ed ntM.



Brickwork(, aitnough non-conducting to
extent, offers a lower resistance than air.
it would be contrary to science for a discharl
over a chimney-stack or gable-end to strike
conductor merely because it is metal, when
the gable-end or chimney has a much larger
metal just below it. Even if the lightning
affords the best path to earth, the path of le
ance would be through the gable-end or chi
the house to the conductor, rather than throu
responding distance of air, to get to the top <
ductor. We have to consider two kinds of i
one the most dangerous type, which occ
straight through the air in an almost vertical
the less dangerous flashes which occur in a
oblique line, and are generally meandering
course. These latter flashes are often call
lightning, though this is a misnomer, and art
ly, but mistakenly, supposed to be the niost d
It is the straighter flashes which do the mo:
those which are capable of breaking almost
through the air without having to go ou'
course to take advantage of anv little conduci
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CTS. Value.

From Great Britain · · · ·. · ·-....................... $ 249,280
1901 United States........................ ..... 55,569
erials '' German · · --...... .. . . . ...... ,9)3
rthis " othercountries .. ....... . . ._.. . 59

and Total .
,282 

52,593

into The duty paid on the importations was $151,075.06.
)9 by It is worthy of note that a marked change took place
1,350 during the year in the proportion of cement imported
r the trom the several countries of origin. In the 12 months

ending 30 June, 1899, the imports were :

Building stone, rubble, etc...........
Lime.....................
Common brick ....................
Pressed brick and terra cotta. ..

Totals................. $

Judging from these figures says t
ing trade remained in a fairly acti,
of the increase is due to a rise in 1
cost of lime per bushel in 19o0 h

1900.

$ 650,342
544,000

1,379,590
F14,419

From Great Britain..........
United States.
Belgium .............................
Germany............-.............
Other countrie.s.............

Total....................

increase,

MAI

year 1900
mmon bric

k9,351, com

of $67,o69.

.......... ' .........
.... ......

............. ...... ....
.. ... ..............



ical method of making a good box framne for a window WJuw space to every 0 cubieet of room, or 12

that is to go into a baloon building? cubic téet in dwe»îug bouses, *0 50or 55 cubic feet i

Ans.h:-There are so many ways of making boxlches to 3
frames tha r ar i 0 mnau y w s t f maiug box iches above the floor, but the average teiget shou

is the better one. The one shown at Fig. i is easily in as os e o of the best suits.
mae and is econoical both n material atd labor.e b et

From P. P. K. :-The way to cube up a house for an
approximate cost, is to multiply the length by the
breadth, and by the height from the bottom of the
footings to half way up the slope of the roof. Takefor example a house having a frontage of 35 feet,depth 30 ft., average foundation 3'-6", from top of
foundation to plates 21 feet, both ends being gabled,then we have 35 x 30 x 29.5 =30,975 =cubic contents of
house. It the house is an ordinary frame one, we may
place the cost at 8 cents per foot ; if of brick or stone,
the cost per cubic foot, may be from 14 to 25 cents,according to the finish and quantity of materials.

From J. N. :-Asks for a good ceent to fil in
cracks of a fBo'r before stabiig or paintig it.

Ans.-If thb cracks are wcda aud gaping, the bestthing to do is to fill them, lu with uarrow strips of
c wood glued lu., and when dry, dress off with a plane.

FiG.~ ~ i-o RM FR1ALO BUILDING. If the crack~s are mnall they uiay be filled iu with a
Secton ~luwstheb~ e ~td biugudlzedforcoat of Wheeler's wood filler, which will harden when

the back. The whole can te put together quite it dries, aud get a good surface ou it. If the cracks
readily. At C a section of the sill and inside stool and are too wide for wood filer, and not wide enough for
apron are shown. This combination is quite simple, wood strips, then soak oki uewspapers, or other
and the diagrams can be readily understood. wod paper in a weak solution of hot glue, work this

______up uutil it is iu the form of a paste, then fill the cracks
FromH. .:Do ou now f ay mtho ofwith it and let set. When thoroughly dry scrape off

Fromi H. R. :--Do you know of any method ofth
building cement tanks so that they will not burst with surplus paper, and a good job will be obtaiued.
frost, even if not protected with covering from weather.

Ans. :-A cement tank, square or round, for holding to frame and finish a corner of a square bay widow,
water may easily be built, but the walls should b in a balloon building, in au ecobiomical and substanal
strengthened by the insertion of expanded metal bars manner.
at proper intervals. Without proper provision is made

for frost expansion, the tank will surely burst if the

water in it is permitted to freeze. One way to prevent
Fracture of tank, is to have a six or eight inch galvan-

ýzed iron pipe to stand in center of tank, the pipe to be

,mpty and dropped in the tank during frosty weather.

When the water solidifies with the frost, the pipe will
>e crushed by the pressure of expansion, being weaker

:han the walls and will thus relieve the walls from the
>xtra pressure. In a large tank, it will be better to

iave two or three smaller pipes, and place them around
he edge of the tank ; they will then take up the ex-
>ansion. Tanks may also be protected by throwing in
hern whez' Iry full, a few pieces 0f white pine FIG. 2-SQARE CORNEIAR tOh BA WiaWn BA n FRAb.
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rom Young Bricklayer : How can find out the
ber of bricks required to build a wall of given
-nsions, the thickness of wall being 4; x 8 x 14,
8 inches in thickness ?
us. : Here is a good opportunity for sone of our

ýrt readers to answer an oft-asked question. .As
rule for ascertaining the number of bricks in a wall,
cs in different localities, we will take it as a favor
aders will consider this question, and send answer
his query, so that we may see what different
iods there are in the country for ascertaining the
ber of bricks required to build a wall of given
msions of any thickness.

-om J. P. : I would like to know how to lay out a
in a sloping roof so that a ro>und stove-pipe or
r cylindrical column would fit the opening ?
is. : An opening of this kind would, as a matter of
se, be an ellipse, and the matter of laying out,

be performed in several ways. We give one,
h will be a guide for all the others. We will sup-
a 6 in. pipe is to pierce a roof having a pitch of
thirds. A line from 12 to 16 on the steel square
!sents the pitch. Now, with 12 as a centre, Fig.
d with radius equal to one-half the diameter of the

THE PRACTICE OF STACK 13UILDING AND
BOILER SETTING.

By Jo]N G. 1), r (insrtrutorin Buikling Construction).
There are three requisites to a chimney : () Effici-

ent draught ; (2) stability ; and (3) a satisfactory archi-
tectural appearance on elevation.

We shall consider chiefly the stability. It is not al-
ways easy to retain the perpendicular in these great •
shafts. One of the chief causes for their going off the
plumþ is insuflicient foundation, or starting to build
without ascertaining the nature of the underlying rock
stratum, and so causing unequal settlement ; with hav-
ing one-half of the foundation on a compressible soil
and the other on an incompressible, or less compres-
sible, soil. In one instance within my knowledge a
stack about 8o ft. high had to be erected at a colliery,
and, without even examining the foundation, the builder
started with regular footings. Al went well until the
stack was about So ft. high, and then it was noticed to
be leaving the plumb, becoming worse each day. The
contractor, who was also the builder, wanted to
stop and rehuild, but the company offered to pay for all
damages if he would still try to complete the stack.
le accepted the risk, and was building the stack hang-
img on one side and battering the other. The stack
was completed and only the tackling needed to be taken
down, but when on the next morning they went to clear
everything the stack was lying in the adjoining field. On
examining the founidation it was found that at a good
depth and along one edge of the foundation there was
a large drain. While the stack was taking its bearings
this side settled more than the other.

In another instance of a stack leaving the perpendi-
cular, the concrete foundation was put in as' usual. L.

The s

-aw a
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enur aiat ruhig t nyop point, and alse to resist the viln cross-stress ta which they are sub-ensure again-st crushing at any one pit n lot

give a proper level bearing to the stack (rock strata jected. The lOwer the brck the greater the weight
often lie at an angle to the surface level). Much has there s upOn it, and the important matter to observe is
been and may be, said about the width of concrete that the back joints are as fr frcm the face cf the wall
foundations for any given stack. This should always aS possible. A god arrangement in faun tons i te
be determiied after the nature of the foundation has lace a few Of the bottom courses tether. Another
been ascertained, but a foundation of concrete is not ratier special neth>d is te introduce the inverted arch
too wide provided it does not exceed the body of the in the mterior of the chinxuey. The plan of a circular

concrete-that is do not have concrete so wide that, shaft is hke a kil» crown, that of a square one being
considering its thickness, it will fracture round the hne ribbed, This i not a very contmon practice.

of cush.The thickne5 s cf the -ork i stacks needs also to becf crush.
A grillage of steel beams on iron tiers may be bedded carefully cOuSidered he common rule is to start

in the concrete foundation to add to the tensile from the top with 9 i adding 4>/ in. every 20 Or 25 ft_

strength, especially in treacherous soil. The pressure downwards, the width at the bottom being one-tenth

on a concrete foundation should not exceed a cwts. per the height fo- square stacks and one-twelfth for round

sq. ft. If the angle of 6o degs. beyond the face of the cies. The Conimon batter from hcttom upwards

wall is exceeded the concrete must be thickened accord- in- Per ft. I have been concerned with many stacks
ingly. atrn 3j i.ingy. aterig ~î6hi per ft., but prefer îu i. on i in. ina

This crushing is greatly remedied by footings, which yard. 1 thnk the tickss f the work should never

are of the greatest importance. They also act (especi- be less than 1 in. at the top, especially if the staçk ex-

ally in isolated structures standing on small bases) ceeds 80 ft, This gives a far stronger body of work to

against the danger of the work being forced out of the bond in a heavy or hanging head, and i not neatly so'
eable te get racked or rent up.

Thie ainount cf hatter given ta a stack chiefly con-
tcerns architectural tste, and lthosgt the engineer
aprefers a plain olgisi, oe may secure tis iternaly
rwithout affecting the drantgho t any perceptible extent

and yet have oiney proportanne architectural colum.
A stack should nt be ornamete et the expense of its

So .staility hut ft is preferable wt t eave t entrely
plain. Th is vne good reasI for having 14 ie work
atthe top instead of 9 if.lieArgumient stili persists as te whether a stack sh'ould

diminish ww sectional area faside, or whether it ought tt
te parahlel (as wide at the top a at the eotton) ior,

s tagain, whether a aimcny should ye bven wider at the
gf tetop than at the bottoi. Lt dees nst ferl edey ourconsideration at present te determne what are the

j ehproper dimensions, especially as regards the ternal
area cf a chiney-iaft, eost suitable for a steam en-
gine cf any given horse-power or for burning a given

hquantity of ceai per heur; b t bre is an examp e aThe
area of a chiioo ngches for a low pressure steam
engine when of more tha o h.p. should e 12 tinO
tes the h.p. f the engie divided y the square rrt
on the height of the chimney T p feet.

Eais lie; Required the area of a chney fer an
hengin cnf 50 h.p., the height f the chmney lseg 8oft.

112 x50 56oo

622f ul7789 94 co e78994 2ft. n. circular.
her om hud prject Thie giVes ft. 9 in. for the sine f a square stack

tleast the d of walw neyond the face of the and t ftwi di for the dianeter of a circulnr stack.
work and be set off in regular offs>eots 01< 2 in. and net Adopting Tredgofos rqa e t Mr. Mine s data, it only

Sthn 3 in- te aveid fracture nf the bricks. Let requires the constant muftiplier 112 tto e substituted ly
us take the case of a chimiiey stack ioço ft. higli stn 280 and the calculation. in the above case wjll tl'ef l'e as

pr fft Iquare and eend co ncene gawis many s
T omyrearid If the grotcd to keewaed te the k o 50 n 280e

tent OfdcP5 ft would l'e suicent te cause the top Of %S 0- ~-= 9=i555 sq. in. =3ft. j3/4in.

th s verhbng s ita. 4f, n.awever, we increase for a square stacks
the ba to2 ft, square w» aot only double the lever- This just shows how engineers differ, but it wlll l'ethe foundaticn resiste the force of the igterestinhg t n gtie the faoing example taken from

btteurface quaupedb sn that the coman rule-that f nly considering the he ght
the total,,T eight tioef grebter thag iv the and hving onetent the hegt for a square stack and

iot utd scrcey e said thtt r fo Onehewlfth for a circulgr one -
efficiet t securely ed An engineer equires a circulhr stack tf 2 ft 4 in.

the be work asu d ucent stneott t bameter We ral megin at the tp nsh ft,
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measurement and with 9 in. walls, addin

20 ft. dbwnwards.

brick additional.

diameter 2oft. down.

4oft. down.

9 brick additional.

7 diameter 6oft. down.
ro batter.

5 internal diameter at 8o ft. down.

I thickness of walls to diameter, namely, 3 ft. 5
. 1o in. + i ft. 10 in. =7 ft. 1 in.

one engineer rightly puts it, a chimney (disregar

CHITECT AND BUILDE
g two courses deep, and at vertical interv,,4s of 6 ft.,

i o ft. a nd 2 0 ft. AIl stacks should be lined with fire-

brick froni half-way or two-thirds up, Care should be

taken to have an air..space between this lining and the

outside brickwork. The lining, being independent,
should have ties occasionally into the outer wall.

Sometimes ýýpecial firebrick blocks are used when the
air-space exceeds 6 iii., but where the space is only
2 in. or 4 iQ. the common headers can be used quite

well at intervals of froni 3 ft. to 6 ft. In smrall chim-
neys (6o ft. or 8o ft. higli) the common practice is to
line then with 4ýý• in. brickwork having a 2 in. to 4 in.
cavity, but (and especially in large chimneys) 1 would advo-
cate a 9 in. lining and a cavity of flot less than 6 lu. to
9 in. When the stack exceeds 150 ft. in. in height
there should be a 14 in. firebrick lining at the bottoni
reducing 4y in. everY 50 ft. 0f course gases eniter
some stacks at a higher temperature than in others.

in. For instance, as a rule a bigber temperature (z0,oo0 to

i5,ooo degs. F.) is given off iu a gasworks, necessit-
d- ating the use of thicker lining. This Iinlng should be
it bonded ini with the main wall at its end su as not to

'o- affect the draught. Iu order to ventilate the cavity and

)IY 50 keep the brickwork conmparatively cool, ventitators
so are fixed in oppnings through the main wall. As a rule
ng four regulating ventilators are provided at the bottoni
he and the sanie number about 2o ft' or 3o ft. up. This
er- causes a draught.
ble The mortar should be of the best quality ; the bricks

A bard, durable and calculated to resist crushing, great
ith care hein,- takqn to have themn bedded properly, especi-
iall ally if they have deep frogs, otherwise they will crush at

lue edges. 1 think it is a great advantage for th~e last 20

to >ear
mnev beco

AND
take

L' of ti Armour



seaSOfl.



THE CANADIAN ÅRCHITECT AND BUILDERý
:leventh century of this era, however, it once i yards where there is competent supervision it may

-k a prominent position in architectural be that inferior bricks do not leave the premises with-

, and many fine specimens of the work out being invoiced accordingly, but it is impossible te

during that and the subsequent centuries are do away with this unsatisfactory feature entirely. 1

i in almost every city in Europe. England, view of the presert temper cf workers, again, it is

and Italy are at the present day the largest doubtful as to how far the pressure of undue supervision

crra cotta in Europe. pays.

otta bas, undoubtedly, many objectionable The fact la, tlat were ail parties to pull together-

but these, providing that the material has were the builder te do bis best with wbat few inferior

e with sufficient care, are more than out- bricks he received, and were the clerk of works te look

>y its advantages. Tine is the most impor- at sucb with the eye of commen sense rather than with

r in the manufacture of terra-cotta goods, as overbearing superierity cf knowledge, many cf the

drying process is apt to spoil the entire difficulties relating te brick contracts would disappear.
0f course, the question of quallty is always a matter

cf advantage of terra-cotta is its durability, cf opinion within certain reasonable limits, and we must

ric and other external influences having but leave it at that. But with "Well burnt" that is ot

t on its surface. mucb a matter cf opinion. Given a sanple brick, it is
net very difficult te sec whethý r tbe goods dlilvered

JDERN QUARRYING METHODS. are burnt te the sanie extent as te sample-we say
3DRNnothing about colour; Moreover, the brickmaker has

Id fashioned bard methods will no longer no object ln trying te foist badly burnt bricks upon tbe
get out the material as cheaply and rapidly builder or architect-except, cf course, be be unscrupu-
rn conditions demand. The Quarry states loui, whei the attenpt is palpable on the face of it.
is many men are now engaged as there is
the waste is transported on rails in hutches THE RELATIVE MERITS OF CUT AND WIRE

quarries to brick-making plant . steam o NAILS.
ed air drives rock drills ; stone-breaking A correspondent of the Mississippi Valley Lumiber-
mndin cranes and traction engines all aid in

costs and increasing output ; and the rapidly ari experiences thia subj e Wile hbeenain

uise of electric shot-firing proves that it also adeprecso hssbet:Wie1hv eni

found very advantageous for general work, this place 1 have had good opportnity te note the last-
rni vlt er aatags ore gneralsy work, ing qualities f what bas ow becone the old-fashioned

v ut nail. A good nany roofs of the old aouses are
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railroad nien are given to determining pretty closely augmente4, beams and colunins from the fcundry bave

what is the the most durable in such matters. ITIterlalY inersed l] cost, and except for

Fasteling shingles to the roof with wire nails bas PurPOses of ornaentation it does not pay to produoe

come to be pretty generally known among observant them. 'aking a holow clumii, for eampIe the

builders as defective te ng f a good service- ighest skill laur i requred is production.

able roof. They have 1earned this through experieie, The niOUld nust be perfect, and the rlsk of r
alogimsbe saf-Id that the great majoritofhe

aîtiloughlit mut c saidt~tera ajrty Of themu thO metal] succes>fully very 1great hefore a good and4

stijl keep on using them, and will continue so to do un- Sound casting can bc turned out.

til the public generally becormes advised against then

for that purpose. The principal reason for this is, n ron structure bas core in, and we nt only find beams

doubt, because of their being easier to drive than the made of W, but pillars aise. A pattern of cast iren

old cut nail, but everybody doesn't know how to do the probably becomeS obselete after it ie used, or, at least,

sane with a cut nail, because if you do not start the takes up considerable roem for storage, whereas by

latter just right you wil split the wood if you are driv- the modem pan wrought4ron plates may be eut to

ing it near the end of the piece. This will be news to size and riveted together in the structure at wilI, AU

sone of you youngsters who have corne up simce the that is necessary is a goed supply of material and

wire nail was introduced. You ask your father ifmaches, and the finished article may bc put together

you've a mind to and he will tell you the sanie thing. in probably less tim t i would take to make

Two years ago I reshingled my own house and pro- the former pattern. Plates nay bc cut, if not aiready

fiting by what I had seen of the wire nal for that pur- supplie4 by makers, te any dimensions, angle-irons to

se I ad i my carpenter u 1 a e kick- length, hole punced, ahe rivets closed together witb

ed" about it, but, as I was paying him by the day, it a structure which with

eade no difference to him. He contended, like a good preper design doas net Iac p

ny others, that it was not the fault of the nail that fr o it predece sor the ca sting. At the ame dine ,

it rusted out SO quickly, but that the red cedar shingle Ahat is perhaps of more importance, k ie cheaper,

was rthecaue r wr fth atta r ti because even allowing fer interest on plat that lefthfact that from this
wa te aue, l m aware Ofte

bas theariser) apedic againt this kind of shingles, wanted, the rapidity and ese ef manipulation le such
ideaing ciahn a re l sf an important item in the question f cot.

tbenclaimied that ther issm-ind of an acid

the wood that bas close affinity for metal and aS it Allowig fer general differences of construction, fer

a hwy o w ihot b ruose te yo le Wt o holda particular purposes, it is c n iron for design s te haveNow, without beinig rude to ayn

a n on w say that I don't believe there is utw ard f anges or w ebs t o ad it of t e ready i ntro-

such n op n on will sayio Ofe angle irons and the teels fer riveti g the
mainere at were together. These flanges bave the effan asr

a rhave in My possession somesthat we t
used in putting on white pine siding. They had e-irn general sigbtliness, covering the angle-

usede pbadly rusted heads had fallen off, and increasing the area of the cross-section of
comein the owner of the building to have the siding the structure, which results i points of Strength that

cotpIelig reled, This ls not the only instance of the are Seif-evident. The weight on beams varies in

eid ebv se et' w ere Th ir na - a ersted trughi relation te the bradth and depth, and un ceiumns
kid 1 have seen where wire nlails have rustdthog

ln white pine siding. Ths goes to prove that it is not as te the saie two measurements, enly in the tlrst

dcase there are tw disions f the epth. Therefere,
actd et tet hs eenmnu

Wintha the past yea r wo there bas been nanu- if th figures a itp d, s is the lad acc r-
fated thoew kind ef wire nail which I think will, be- ingly. The pr9ctig webs becoe, therefere, an

foctured a new tge e to nail on shingles. advantage i the caIculatioM as welI as being an aid
for 10ong, comne ilito genleral lieu

It is the galvanized wire nail and bas the sharp point te anpulation. he matedal punched eut for the

and flat head of the common nail that is now used. rivet holes las te bc allowed for, but this is donc by

Their cost is abut the sane, and they may be had at adding te the tbckness of the plates. For coluns
wreugbt iren is of about the same strength as cast for

any times the depth of crosagtsectn, and therwfnre. the

general question f thre uitability f the twe materials

S CONSTRUCTIONAL IRONWORK. fer structure or this nature bas resolved iteif jute

It has become gencral in recent years, says the machine ver-su hand labour entirely te the advantage

Contract Journal, to use wrdught iron i constructional of the fermer. The cutting of plates fren a better

work to a much greater extent, as naterial, machines, class of iron sent eut by mille, the PUnehlng the

and conditions of labour have changed. Where cast rivet heles by appliances tbat are ef the lateet type,

iron was formerly employed without exception, we the cranes fer bandling the parts between one eperation

filnd it almost non-existent to-daY, its weakness havig and anether, and thefinal bringiug tbem -together, are

bn proved only too frequently. Though it may seem n0w rendered se si ple tht any desig n pap ay

a smoet incredible, we know that it was used i brmuch more reamy put in:oPractice than

bridge structures for railways with onle-half the rml Psie.Tr sphanotesce

eaking weight of wrought iron, and only serious fer the artistic eleet, though many fintiu the

idents envinced the authorities that beams built present-day wrought-iron constructions beauties they

of wrought iron must replace the castings formlerly would net See lu castings, hewever handsomely

vgue. There were various reasons for the practice. finished. The increase in the number et pillars bult

In former times a wood pattern was muchl more cheapIy ly tis way te b. ebserved is somewbat remarkable,

turned out than it is now, and the only necessity was as it was an axieni that these should always

then to obtain a good sound casting and set it in place. le in Cast trou ; but whatever the vain of
A bcondi ave altered hewever, an d prices this material in compression, which, o course,
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known, when hollow, if of any length,

iron is superior relatively to cast.

in beams or pillars, the common form is the

lar section, the base being extended with webs
larger ground surface, as flanges were com-

t castings. If the box section is plain, then

riveting has to be reckoned with, and this is

)ensive than where this can be done wholly
outside. The simple form of beam for light-

:omes under the latter head.
tline, need not be flat. With the sanie scant-

ater strength is given by the arch, or there

the flat top and the curve below with lattice

ween. The structure may again be a double
Er with the same connections. This system

avoid excessive rigidity, and brings into play

ties of wrought iron for withstanding tension
mitting of infinite variety of design. The
ure is much the sanie throughout. The plant

-important question for rapidity of bandling
of work. Some designs may lend tLemselves

:ne maker's capabilities than others, and the

must be to specialise and keep to standard
whereby the machines are best suited to ex-

at they have to accomplish. This ensures

USEFUL HINTS.

as aiiy
oo exper

part of sharp sand and one part of Portland cement will make a

mortar which when thoroughly set, is as strong and hard as

granite. A mixture of six parts of broken granite, one part of

sand, one part of Portland cement, all by measure, is said to give

the strongest concrete.
PETRiFYiNG LiguiD FOR BRICK WALLS.-This useful prepara-

tion, says the Engtish Decorator, is used chiefly on the walls of

breweries, damp cellars, and most work requiring a hard glossy

surface which will withstand the hard wear as scrubbing with

water, etc., and afterwards retain its brilliance and not fall from

the walls. It is also used with Advantage on the walls of stables,

dairies, and other outhouses where the painter finds any difficulty

in making ordinary paint adhere to the damp walls, and is some-
times used for to arrest the decay of brickwork in damp walls.

For this class of work it is made colorless, as not to alter the ap-

pearance of the walls. This preparation is quite simple to pre-

pare as may be seen by the following recipe, as made by an

erninent firm of manufacturers. First procure 28 lbs. of zinc

white ground to paste in boiled oil, 56 lbs. of pale resin, i gal.

thick boiled oil, >2 gal, pale oak varnish, 5 gal coal tar naphtha,

half gal. ordinary boiled oil, and 6oz. newly slacked lime. Melt

the resin in a suitablevessel over the fire or by means ofa water-

bath, then take well away from the fire and allow it to cool some-

what, then add the naphtha very steadily, constantly stirring,

then add the thick boiled oil and lime. In another vessel place
the zinc white and break up with a small quantity of naphtha,

then thoroughly mix the contents of the two vessels while stili

warm, it should then be allowed to cool down when the other

ingredients should be added. In mixing the naphtha, care should

be taken to mix well away froni the fire as the naphtha gives off

a heavy vapor which is highly inflammable. The above dries

with a surface like enamel. It may be made white by omitting

the zinc white and a gallon of naphtha. If a red brick color is

required omit the zinc white and replace with venetian red and

red oxide ground to a paste with boiled oil or varnish. Should

the proportions be too large reduce according to quantity re-

quired. This preparation dries hard with a brilliant gloss in

abot 8 to to hours, aud may be washed,scrubbed and submitted

to heavy usage a few days after it has been applied. A gallon

of the above may be prepared at a cost of about 3s., and will be

sufficient to do 6o square yards one coat.

e extra NOTES.
makers London requires 1,300,0eo,ooo bricks a year.

green Some quýrrymen preter gunpowder Io dynamite, for tbe reason
tbat the shoctc is mare wideiy and evenly distributed when the

stance, former explosive is used tban it is witb the latter. Advocates of

i on a gunpewder say that dynamite exerts toa strong a force in the

sf heat. immediate region ef the explosion, and breaks the stone into use-

)ecially less pieces.
"blast A Bill new befare the British Pariant, and wbich bas ne-

man be ceived its second reading, provides for the permissive registra-

nbago, tien of plumbers. In introducing the BitI Lord Gtenesk ex-

mixed pressed the bellef, tbat, although not compulsory, it would tend

liquid te bring about greater reiiabiiity aud better work on the part of

bricks plumbers.
tardhns The Gerais Portiand cernent manufacturers are said te be
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LEGAL. TORONTO INDUSTRIAL EXHIB3TIQN NOTES.

owners should be warned that if there are law-suits Th Canada Foundry Company, Toronto, bsd a complote

aboutle propty thre great risk in making charges dlsPlaY of structural iron and steel work, fire escapes, iron stairs,

against the architect or builder. Althbugb the amount claim.4 etc.

was 701- 2S. i id., the case Cheale v. DePinto, which was Rice, Lewis & Son Company, Limited, Toronto, in a special

was t the Hastings County cort is as much of a warning as bilding had an extensive dispIay ofbrass mounted beds, mantels,

if it wert heard in the igh Court. The plaintiff, a timber tili for f and walls, brnze bilders' hardware, et

ferd*tlt k over wer contr-act for the completion of the The w o t

be antg of a bouse at Bexhile. H executed the work, and the street west, aa usal an lrteresting di y ofalthi a

buidn of h o scertifie it W a prh pei lY carried out. Counsel for or n iances, and ot o town c
.e ty hadi cetiie itla wase properopnylyhwa 

ada e t

h ac intersed t tbeginning of the case by saying

he was insttiCted that the Word, to the satisfaction of the tractive isplay in their own separate building of motal ceiRngs

chitect were not n the original deed. That was an 6Wroof windows and wirebound glass, spun mutal, relief work

algahiect a not the kind. But evidence was not in c<pper and zinc.
allegatio of a most serous i . Alton, the architect, said The Dominion Radiator Company, whoe works are in prox-
brought forward to support it. M nir ispeeceb h

the orders for extras were often given ed bis presence byea imity to the ntiition grotnds gave a cordial wnltome to many

~,andI several witiiesses testifietI that the defendant visitors who dropped in to inspect the numerous styles of radiators
defendant, su orders. The et said that h e told the in their well appointed show roDins,

oidgial ucdr thth iddcie Oepd nlo more than TRie Gurney Tilden Comnpany, Limited, Hamlton, had in' theirdidgia builders that he haed decided to explendn oeta

2501., and no extras were to be recogeized anleds tere was h o building a large diplay of stoves, furnacs and

written authority. Two architectS were called to prove that hardware. TRe buding us very prettily decorated wit bunt-

the work was inferior and tAe measurd-enta did not corre- ing. Mr. A.J. Breso Toronto representative, was w a charge

spond with the specification. An effort Wco as made to upset of t e exbibit.
the claim on the ground that the original contractors had llled The Imperial Varish & Color Company, Toronto, the ag

~ir etiton MrdiIo, andttRirfo thie assigninent of the original dilsplay of bigh grade arcbitecturai varnishes for interior
their petition March a nd t was invalid. Judge and exte1Qt finishing, also their fanous "Grantitine ihoor finish

balane Of te c oned 'u av~ r of th ea inif, saYig tbat prac i- and " Elastiite - varulah for interior and exterir use. A Ul var-
Mlytineau decided i fa o r e yonc iad bien ptrfCUOtI nisie a put up in cans with the company's naine and adffoss

There were a few devia ions, but ie thought every hilling tanped on a bras s.

me e as ue except tw guineas in respect of these I The Canada RadiatorConpany's rtisement lu this issue
appears a pbot of their C y, wh ro hows afw oftpe artistle

iappren t tdioay of stctradiators nianufacted by thei. Whle they enda-

Rice Lewis &i Snc Company, Limted Toronto, ina peia

Tchie ar fn Two vor t give a radater f andsom e appraunce, their chef fae

cs e tsilngs ht lit. At S turc fl t eosystem n wcilatbon of biater throug t e radiator.

Thee wareoom of the Gurney Foundry Coman len fÈrag

stY caues t e wt r t pass alternately dp iret and own

ofwu Bo e &# Son v.Rilt Ads ed w c secon seto of elitire radiator, tlheysecure a distinct differencu
allyo u aaee oda o hat in g atpirof water in reture and suppy pipes aed in c onse

Thea the ork wast h quence a polave and rapid crculatnyn Os maintaied.

trctv diplay inohe thiron eart bidig fmeacciins
fireproof win ow and wir -b un glass spun 

eeangr 
lifger

TRiat cors hd t, ,fe twd an th e 4 seon rchiltect Thie Mutalliç Rooflpg Co. hadone of thie înest attractive an~d

alge That e originel eD i its in tre M an B wildin s t s a featur-
received 321- 'o' (' in foermSheriff w tico attracted crtwdh of people inc a doe temple tinmahd

viitr who droppe ins tot nspec the numerous style ofe ragt r

t e m w s r ab a, and the jury accordingly in white marble and built On tsheeiret r .wen ais tes wle rvas a

e damages at 521. 6s. 6d. An adjourned case, twentyGvue ton oining prCsa yi op atiot whih tadpe d the
arsvs t h, wa urdat wrexhat. Te plaintiw an Cobupanysnae an a rstov, aed formned a very nat wes

arhiseuglit e waucovurd es. The d n h taet ceury souvenir vei r colore. TI addition tis cipany

put gort ao ree .31 6s. for de o c>tMwere sowng mnutalJic shinBies, enibssd plates >fr iterior

ing.tct Mr A. a. Brenton, Tornt repesetatve waOifhag

putforta if nce. Tri jgn fanl for dte deciraos, steel hiag ge architectural arisheet matai

andnif, "no p t il Eaatndt " a n sh f rin e i r ngxt r o u eill v r

f e r t h e a o utt c l aanm 
p e du 

t to 
ny a b r a ssth e o .

camages 8. 1 a the 'vas One f tRe larget etiits t the E on at

r a alaim orrabricks nountiing tO 471- 5- 9d', O Clare Bro a & Compay Prestn. It consisted f a tis ssu
Saat supp eras dsdcte 301 ne of s toves, rfter xd hiiatng st ms, afewofa nu ber

devinations. . gs 0

s, plintiff s t and judginet was entered f new les recently added. The mot prominent featre as

infaour of tRie defnda1t f Or lte net surn Of 991- 3;. 9d. la their " Hecla "funacç, to b>urn ëai or Wvood. TRiey have found

botrh intaeces the wor doue us eot large, and the amouut it necessary to Sntfufaturo tord, Hucla li a sedes o fiv

c s es i' gen ay to m eut the several th larget siv.s suitaAe w c for

in ai fact an seoole, churches and puih dg. The " Preston"
alloweg a ie le. to act with dttracted considerabd attention from partiesg la ne toot
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CANADA FOUNDRY
COMPANY, llMITED,

(SUCCESo To BT. LAWREN FNDRY COMPANY OF TORONTO)

Engineers, Founders and Machinists

STRUCTURAL ION ' STEEL WORK
Bearns, Channels, Angles, Tees and
Cast Iron Columns always in stocke

WRITE OR 'PHONE FOR ESTIMATES AND PRICES

A w Idea in Stairs and Car Steps
IRGHITEGTS tfrhl

SECTION de-c relia -lasa Ig, econonk4I is fountd in
tose we mnuufsclnre

In nmateri r nd construction,
Patented in United States and Canada. in fnish and util n durabili-

. HAMILTON(e) Toronto, Can ythrmake

Please mention the CANADIAN RcITECT * ad iIOfi an l

Trhe>fftanulfactudntRishe. adopt. V b AND BUILDER when corresponding

Iursean with advertisers.

COrabination Union Valve Elbow
For Hot Wa:ter

is more elegant in design than a Valve or an Elbow.

It is quick opening (Qr. turn) and adjustable to either
end of the radiator. It bas a true curved, full sized

water way which reduces friction. It is neatly and

compactly made of valve metal and packed ready to
use. It has rough body, with finished trimmings

and is nickel plated all over.

Operated with the foot. Costs no more tbai a

valve. Every one warranted.

THE ROBERT MITCHELL CO., LIMITED - MONTREAL
,tod o the Troed. Onfi. Soie iJoense.e for the Dominion of anada Rand for Diaounts.
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ExpanjAdeý0d Notai
Lath

CHEAPLST and BEST
Métal Laah ln the Market

SOLID
FIREPROOF

PARTITIONS

ndSolid PLaster, on both sides, arc the onty relliableN
fireproof partitions.

Speial.-We are fl(W ma.king-r-..

GOALVANIZED BXIMNDJ3D MI3TAL LA Ti
for outdoor work where.rtust-proof Lahis retiuired.

WRITK FOR QUOTATIONS

Expanded Metal & Fireproofing Co., Limiîted
98-100 Nînig Str<.t Wst . - TO&ONTO
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