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Aa etlofthe Canadt" than this sort of Beaux Arts project. ti, rcs

jk l*nterTo»te.Intitte n Mrc1i8th, Mr. J, notof creationi but of development.Thr are, it is
P, yna rod n interesting true, fea1tures and needs which tnôât American efties, in

pa.s, wit specc eivcial the north, have In common ; and Mr. Hynes* la o

ref«me.teToroto. arryante sliewere shown, civic centre in the neighborhood of the City Hall is

*f.ipmmmntsin eher itis. Tosein the Uniteàd justified on the ground of the stability -it gives to pro-

.,Sate eoW naret o te àse f Troto, and especi- perty and the encouragement it holds outto develop-

all intheciiesof ,%vlad ad Bfflo, which like ment there in a permanent way. This centre, as far as

T-ont u 41»ahdon 1ke an hvetheir railroad locality is concerned, is almost etbiednow in

appf"b.&Iog issk4s.Thu th tailwiay -stations Toronto, and will be fmally assured afkh the radia

andtheb"t1mW«gs e: n * sa etr, and it lis avenues are run, which have been -1ý dalled for by

bot .cononentan stikng o ombnethem so as to the extension of the ditytfo N. E e i W But the

malé ntgïnd"IEnrm-C' ote ity n Cleveand tenidency of-public t1dØd int rdoiup r, in

grop -he rnç.18 putfic Muki- the brightee pàrt Of the ýcity; s¢d salrady a "park

ins t hl sot ad ulai ýs aig o ýôOôtotheý ù a y b!ë proud àk '*s Mü -her bther

=dtig o th ýrhle diiint aO*ýý e imc he b dfnPrverents for

C"ré TW4 hîb w te tâët ýOW f - rToirnto' p h '$cnée apPlrea n0t. The
Wït* lbW, fans of other cities i nygrea

tiedterr infh me a'rt.

sorUdegr An plumiping We have a commnunicati on from.
ý*0fný 4oile steso close, to a Advertining Lebtters. a firmn of architets Who wish to

raltad Wéý i cnrbiaton-wtha park space, ventilate a comnplaint as to the
ferwhib, gWe mo thn fr fne uîdings, smoîke number of 'letters they receive from manufacturers and

andcinersàrecortr-inicaed.It asnot, however, their agents, askingwhether their goods are specified, on
on hisgrond hatdi obecton as aied, but on the certain work for which tenders have been called, or

mor ýsbt1 bu stongr goun ofitscrudity. The whether anything in their line is specified, &c.,&c
Wordts-Far udotbtdlystatedtheida of City pilan- -Part of the complaint is that there is no self addressed

nin, bt icân hadlybe ake asa mdel of how to envelopeand no stamp, and the letters must be con..

procedDislay s nt te hapiet ed of beauty ; signed to the waste-paper basket.

andît s; ot tilkey tat he eneatînsto which the

Unied tats a wokin upwil wih heir ancestors If Our correspondent were to comment upon his own
,'hu'ha a oreengaingconepton.letter, he could hardly fâil to see that this latter point is

the key to the Situation, These correspondents do not

Thetas, f Cty lanin issoethngmore difficult expect an answer, I1t is enough for their nurnose if
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they have, by means of a letter imitating typewriting, seyt so abckrastoflokndte i
s.uc-eeded in bringing these reminders of their goods, mnyt emd fratm)i aigte ae
before his eye, on their way to the waste-paper basket. lssy h e rcs stebs o h lc u
Ho'w far the -method is wise it is hard for an ordinary rqie ag ubro ols fteei ob
man to say. .It is at any rate wasteful. Nature, it is rPdPouto-Temitpoesi hrfr n
true,'is the, samne. Many seeds are dispersed for one tOuei re ôsv ois hei a0
that take root. But the extra output, of nature has etot h4,aprnl îtebocswe 'kn
value as foold,while the product of the waste-paper basketfrnth'mud aeptinweorap'ndr

is food only for the furnace, and bad for that. In so adst adn note od olsmyb
far as the waste- of an'architect's timne is involved, these svdbtntlbu.Tetnec ilntrlyb
adveitiseMe>nts, that gain attention nder the guise of t oa a spsil oad aigbt.Ti

corindne re not only wasteful but are injurious poes swl stemtrasue n h nne
tO.eli wn interests ; for the first propery of ade- esl
tising matter is to be attractive but théme are repellatnt. ntol ieaiyo idbtcntn n aeu

Somte years ggo a eries oDf articles
was published in tWhýjîrý dý- Dfcso hsknhwvr huhhr opr

cating the formation of a Builes cev nteeok r o elydfiutt rvni
Association for the Province of Ontadfo, Apparael te1 i$ hemil bd tI i h usino p
the time was not ripe for such a movement and, no ean wihsofteir mptncjfrîocu
action resulted. Recently, however, the, Builders, EX' istw« ot h Cuino Vr
changes at London and Brantford have taken up thiâ n sdfiutt ae atsats.I eaiecii
question, and are endeavoring to secr th frmti M
of such an organization. At the Annual Banquet of the fiuele nmntn.Bt h ooI n h
Toronto Builders' Exchange last month, the repre- uvrigsz n hp ftebOk cuàb
sentatives fromn the London and Brantford Exchangesbadmteteorc einayasutteaes
brought this subjct prominently to the front, and on adt hs iavnae ytyn ogv h
the following day the matter was further considered atafcelk tulsoe.Tecidnisaingfa
an informal meeting of the Toronto Exchange. Therokfc seltd-suaewhhtems xp.
opinion of the Builders' Exchanges throughout the ecdSoeutrculntSti wiexty
the Province will.be invited, and they will be asked to aie nahnrdtil-n hsi eetd l
offer suggestions as to the basis on which a Provincialronth usiev crealtewyuputl
organization should be formed. The opinion prevails waee iei osbet h aeili oti x
among rnembers of the Toronto, London and Brantford Pesols oooy
Exchanges that if an organization.can be properly con- Frpeeal oti ol ea bnotetostituted, Work of mnuch value to the buildn neet

migh be ccoplished. This opinion is in, a mneasr
based on the go od results whichl have alread beenu d« n W ac.I s onovbet
attained by the local organizations. Týher e are certain
question af g broad nature which these local 'Organii- 1t1ýJtfaiitewo o 9,Wi5!Cog ;an
zatioile are n1åbtcorhpetent to. deal w .ith, and which it is, hsMYb eetdweeteeaen fl.A n
felt might be efectively'dealt with by a central asso- -
ciation. Among these might be mentioned legislation
affecting the interests of builders, insurance, the questi on t ugse ytentr ftemt-il
of apprenticeship, a uniform agreement between em- h usino oorapast l ifcl u o
ployers and employees, etc. ipsil.Cenclamxue.aentge oThe builders feel that they are surrounded on all sides cmoiin fcret'adsm teWo fétv
by orgardzations with which they have intimate businesssutacswldb ngrstoseontiac .n.
relations, and it is timne that they also should band Btteeapast eamsae dai n athemselyes together for the consideration and further- ugfomepsinsnMrShe' aer.ance of their interests. The Canadian Architect and rneintsisu-h mccouigi ecsqyBuilder Will be pleased to publish the views of any ÉAsrndecryrd,"mo rolvgenreader On this question. ihsraso ieirclu unn hog

There is nO doubt that the ce- fitra rhtcua oor r lgt nsoécemem blooks. ment block has a future. It has (n oceecasswt tn)teclupoelas a matter of fact a present. oclei 0sih stob adt at.BidnBut the present is not altogether satisfactory, and there soe aetn ahrta oor hraedeare difficulties about making it se. 'Yet it is in .the aoe n ih t
unprovemnent of the pr .esent that the chanc forh thenngbtsigtyt
futurë lies. There are two points "qeto-srnt
and appearance. Astukae to thes fist itnbs difiul tog estab-tae 

ulish any guarantee but that of the char'acter of the ourtoecrn fi;mkgi uhastw,inaDufacturing firm ; and 'it is of the fisînterest forbu a .Slgtvrtiosihbocsw ldbeeymanufacturer to establish a chaxecter -for strength gii hywr h eutnto fotbtoitliabildrwity in his blocks, and to ee eat maothing gn nifrne u h hl esaetecn

giv ocason or out.i j 4tý"M t, i s s y to spoi a bloc ors a se-Kt fb ok an hee i
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MA,9#SREINORRD CONCRE.TE* Mthscretv o ob ntemte stef

Trhe use of reinforced concrete at present has the dis- htrifre océecosrcini anyi h

advantage of want of exact knowledge. Those who hnso aete ftedféetssesadta

use it become tied to somne system and limited by its te ld e eys uho hi aetYgei o

mnethods. This is not a state of affairs that can long rnigte bunssaup hefcta he

remain. 'The whole world is at work finding out the toogl nesadtewr n aei hi

possibiies of the new material and a first hand know- epo e h aebcm hruhyecsoe

ledge of the principles involved in its ¢onsetruction 'steuehecran otogtta îudutdy

necessgty for designers who' wish to be up to the miark eust. Btth iEnld W arntinuc

aafipþ inthetr work in following the progress of ahpypsto ee fteptneshv oa

the timeý, no less than te, the few original thinkers to gn ntelrectethti h otw a xet

whom a little knowledge is of no use, who must appro-I so h hlesfrt ekscuiyi nweg

priate thoroughly befoe they can useata.

For this reason the publication of Marsh's Rein- sdrto ftecr n oehuh hc r

forced-Generete is atn event, since it gives a compre- rqiie

hiensive account of what is known about the material PatI slnaditesig.t aurwl b

and what has been done with it, up to the present time, udrto fi sbifysae hti sa corto

and points out how to apply this knowledge.th iern"syem"eplèd Teeae44O

The work is divided into seven parts of which five, te hel rnhadGra rAsra u

concerned with facts and abundantly illustrated, are Egad elnSizradadIayaerpeet

comparatively easy reading ; the other two, devoted to d n hr r nte ntdSaeiTeei

theory, will require study.fulacuiofeç ihpntu lusrin.

Part 1 gives a general review of the subject, with a Pr 1 raso aeil.Agetpiti ao

sumimary of the advantages and disadvantages of the o enocdcnrt sta h aeil r sdt

material. The Advantages make a strong array.th etavng ndhrfo cibxdud.oa

They are Fire-resisting qualities ; Durability ; Imper-miiu btthrisnvleinhsancsiy.ht

meability, which does away with cost of maintenance temtrassol ego,- steei gigi

and. also makes :it a defence against vermin, borers, uniywcaafbdt ymcea"tot qât;

insects and even, it'is said,:nmicrobes , bmoohthi charac-bu tnioieitdad.A

ter, which makemr structures composed of :it resist vibra- L si iatta h

tion, shocks,, unequal settlement etc. ; Evenness of teghhruothemeias..e nriki t

Temperature and Deadening of Sound in buildings ; Ms eO nfr ult.Teýütiwihms

Ease and Rapidity of Erection ; Notice of the Approach laSOceZInsaiuMrMr4 ay b

of Faiure ; Economny ; and Appearance. The latter Pradcmn n riiil;-oohrcmç n

advantage, though the claim is justified by somne of the n aua eethigsrn nuho uw41

structures shown in the illustrations of this volume- cetiintsbhvorTe eifainRoremt

noticeably by the bridges, which, from the slight curva- adtemtoso etn t setàl:qaiiso

of the arch, made possible by the material, are very olesFins fGrdng Spci raty

graceful-can hardly be said to be established with osacofVlmTeofStngChma o-

certainty. yet, or upon very sure lines ; but in this un-poionad hev ndAeseStngar

solved future lies a stimulating interest in the material. cniee nasre fscin ntiipm

It seems inevitable that a material compounded of Teageaercie teto pito

plastic and flexible elements, which can each be brought sz n JanâéTO.I-trWWceiýen

into the exact position to meet the stresses to which

they aresubjected, will ultimately take form accordingSado ev tAIl wtac r

to the Lnes of stress ; for this reason departing in some ùaîeethsupu nsag

way from the appearance of timber and masonry con- aêadnetý'ohýQçt n.rifreet

struction, in which, right lines being the cendtion Of %hrhrqk>ý rbbymr aei.c.utywr

strength and stability, the lines of Stre" ArtW ç:«eta I o- ntecîi.A ntne ie o

of by increasing the buk ofer th. wembe whic it wa &ehvn e a

adapting its frm.

Trhe tlade inorced cfoncrete are two : rmamuiansraninowhc 
dmý hmc

Ftrat, die PM Mà necessary in selecting and pre- rfiehdbe unda on itneaoeteso

paring -the Materli, and infmaking enocas ta rue es heial ue n a e rse eb

a dimmovable flsework; and, secondly, Doubt asay to an nd t ea g e ae o e s al

Proper Method of Calculation. eoftefo eonzdsucshahvebntse ear

The process of experiment upon the propertie of d theo xoedt bskdo agr

materials in comfbination is still going on, and we May Th zeotemaeW ofhegrgt,

expect more knowledge and better formulae ; but the 
erpm

formnulae at present in use are based on data deduced prin n h ehd fmxnocp h et

and hypotheses assumed from present knowledge, o bsprwt al fqatte-a sdh

which is true as far as it goes ; and there is nothing todféetatoiisfr ifrn pce fwrs

pvetus from going ahead with these, and appro- Teei loasotscinuo h enocn

priating further enlightenment as it comes. M r. ea. T ec oc 4 t ee r u h r n a d ml

priati9Mtsh s corretve ofo doub inthlatter isep we hen fac
IRÉFo*D CNCPTE Y Carls P Mrah puMshd b Arithaton einfoarced coret conuto is ainy n ste
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ge th stvn for application to each material sug- are giver> of pariua yia iidai mfýjy

use my sometimes be more economical to a comparative a4yii hc vr tl faci
Pa e «.its greater strength. tecture is regadda h ouino eti udpourd falseta Of Practical -Construction :-the amental problem < .:PaWUOeigRos
mçudeaso"k remnforcements, the advantages of Columnis, Mougs adO» et mhbidn

consruing heplce and in advance, and the method of m ust have allormsoftepasan sisruiv
Ustruures t h difeent parts of a buikEng and other to compare the oui n . yt edfèetsy «,o k%trctre* o which the materia can be applise This. problemns these prsivle nfc hsi h r

Prts Vtposywartd way to studyth ioyofActeur.Temeer*Vand VI are the theoretical. backbone of thse extended. the kla dto o hs rbeshvbOk Part V, cde Aemed Research> and D*- been solved inth atemoejsi lkytebtgPetim en t a, t es m ade of reingt *î . ie M , of e X. perception of ho 1y s o l e s l e n h r u tae»nd *l .et aeo reîn edemnet'e efectae* It is by the stud falsye lk ht.tesuinwumbers. From observatijo« «ofur9aens 
fmndt di g ds nare dedueed data for Part VI, on C lu t* m ta& acqiresY O ope n d o sietepito i w o tPart a tr ý I preâininary section to 045" - T 1W 14 , e n exib iity of ouw:,c l u e h e r t p o

Cessar Qypot eses adud as enw v e çocquiresr cç oâqeOry Of L0ad&, Bending Mome-nts, Shearteceînfgcha
etc., as applicable to reinforced, concrete oa t
length into the question.of Forule and the dnideuet Lo 0 oleistration and establishment of Formulae for different. 'Ar4htJicturaql c>Os1todrtate!ninhsstresses and reinforcements in different structural way. For thisfao h itr ne eiw!formns. A Proposed Method of Reinforcement and good text bo e h rhtcue ShlCalculation, which constitutes one section-a sugges- and for the eaiain fteAscaintion to remnforce pieces by hooping, to prevent the but more esPial e o h Oitr tdnt h tuswelling of the concrete under compressive stresses, gets the advantaeo uto.Tepoeso rci&combining with it reinforcement on the tensile side to familiarity with n n tlisadfirn rcs nmnduée com pressive stresses in the enn ee s o e o e s é u ai e ti u ey t c n c l t a n n h cthe hints that changes in form m ay com e ;fo re the shou d d c o aftie n n e d m s c m f e .Most effective form for hooped reinforcement is not rather musnheth e eea riigcm iir e c t a n g u la r b u t r o u n d . o d r t a h r a e f r t a s r e c p i n o hstrture that hve ben cutead 'llustrations of nature of designwtotwihteSuYo n nOcr T h a e e erce in reinfored con- style i$ sure to eeeaeit rd,=rcia nighte house chre hlswarehouses, chimney stacks, inartistic Copyism

reservoirs oh uses, shops, factoriescovered It should bç edinoertOv fu.cn ftheatir bO sun and elevated,- Isiios,ý markets, this book, that tecatro oc t4eQeidswt.e6s, railroad signal cabins and wautertanks,4 stand a list of te bock hctét'ftesye.pipes, aqueducts, water pipes, sewers, Cemtent-
brige in grea varetytquysHawmBo
Ër. a , ault light slabs, canal and MTrow, Aaci, M>BUUX lgriver bank Protecos, railroad sleepers, troughing for' ToRs; by H. G. ihySprnenetO xsltoelectric cables, retaining walls, and a jetty on, posts. U .Public Bulig-PlshdbJon -le&

We speak of these headings as plural, without know. Sons, New York
1ng whether somne cases are not solitary ; but the im.. This is a booOf42pgsbu rneonti
presAion left be the chapter is of a vetriable age of paper, bound in lxbeMrco n ovneti

cnrt shape for carryinintepce.Iinaomrh_
... ... 5iswe work, intene o frsuyi teÉcadAO K S r e fe r e n c e o n th e o k . I a h Ç i è a d u l

FbkVoE ARCHITECTURE by Professor Bannister character cobinigteg
- T1Ba r nd annister F. Fletcher. Published by in text books withtésr sal an nhnbos

Gil S., o et f'or Canda, Thomas Henry, 53 The Operations oi
TMs is hdrie $6-30, Post paid. brick work, carety lseigpubn,&.lhedition oôf this His

enkre Th Ory and it is visibly are described at egwihlloton.T tes
th perface says tha ther " etino ewt edocdpmeeaibook hag been re-written dad that getrptofheaededasc

ha beenl added.70 NlewA ilstrations terr - otta, fire.pef= lw unn oglnol
Th itntion oftebo*st pl n-wihi ocr

to an con of the hitory of Arel scentifle method and systemis ofpaetsWin h tg Aerstlei tra t in the same wy. Of ir A ecturea Fach. hanging and othra dj ntvetr4 r b « rbtha trug tedi th e -an ' , i the infltences I a ti s i
enges G eo>grah 4n s l nto bmfi g a m co ddered ; in ilu. BUt cam bined w it a p r a m he " 1 s o w e dthe s rud bcm . èlgc n "llic Which affect Other nforatatior «sgyt M otteb-dnur HecsReligidus, Sokand 0WC, Mminwicw),chaffect thKe character and c'onditiOn eî h ulikat op erinsd wit ra »g 4> g

#lr iria encs hche côurse of bWned with it, the aju t oradcm
*i ei r"o p r0M W t od u c e < es d e be r ib d t r , t abf, th p ro b le mo ia n g eh e

due te a w eraan
goa hlNeX't, dramtples ter in. the book asila eain9mn.



OUR ILLUSTRATIONSwti hiiokn ouht h hp h of

COTTAGES. ilth tblg 2t.foE.tw.(nnom

As a contribution to the housing question we Present
a couple of pages of illustrations of inanorers' cottages.lavn
In both the Amnerican and English examples the cotta- O

ges are intended for agricultural labourers Buvt Our
housinig of this sort is for. the most part suiburban in Wodew

cracter ; deace orsm-etached iand hi- may la h wl n h ute steo
be taken from these designs. Tfra American example cmie

is maagt like home--al in-door-s and more provision for HUEFRMG -CABRWNIE.p

comfort. ý But in the questloe. of design Mr. MauriceEVNACICT

B. Adams is stimulating. H 1is one storey 'Cottage is Th arwltitegettoueinpnigte
potry. The pair for reinforced concrete depend to an iyhueTedobeie osewttmé ong

unfortunate extent upon the M roof for their appear- dw-tis n h ice aigafut ihu
ance., That: must give place to a longitudinal ridge;prjcin stehu haevybdwns.I
but the double gable is not impossible combined withblcswr aneolngitls nenldph
this, even when contiguous ; and if, (with the sacrifice w ih eal eafr h te eo 5fe i
of a little room in the bedroom), the single projection is wdhhtseesr.Teltdisdtaiee
made into, two, with gables subordinate to the main ue eayra upsms er sp i
roof, the composition is improved rather than injured. vleo h rnae n espd.b btWto 1h

The mercanexapleis ostplesin inpla. Te lswit Th s Wloinng sout toan the ahop. Thehudse
fill the ot bing sa ft. fro pae. itoô W.i(dining- room
ave nd drawing oo eah ro'n o ie bys a4' 9"f lof,

and Sccpie 34U A? ft.E£L of t elt s uhardHT Cs, avn '
fT i for ayard. h is f is a t ue i ty honneClu of a itip
wich isoù, rar n<Tornt, but ought tof e é usal o.

t wi e nte thf ther is no eteor wooid i

exe thePae fn dori proatectin. T hee f es
cél arez w1al a tgutes t only ornicer
h Ose Fehco e ' t MR.e G. H. CHAMBERS wIN IP G. -P

Th rwtis themuhinorw grneroub ind pann the
smal vew er prsened hos tatin pie o 't beadon-staian the itcenqé a maing a orh wthout

appaentsimlictythedesgn wuldbe ettr i projec utsio, s the h ou thtrybod wants I
w e r e~~l o k w e re p l a n n e o b l o ng. w i the l e s i nt e rni n o a g o dral-p t

we igh be tabl Gti affr te oter oc or 5 faee in;
size faily n ech o thse huse andthekitcen widGthc that is necesay. her ad inmsie, atrji nve

certainluse todsm anyt i rea purposebl muste be rereted in the
Mr.Adansdivsin o te smespae ntotw ro ofbvalu ofes ofntage, and. w should be bate aát

Thl mrcneapeis mo rfrbe fw eoslet pleasing in plan. Thet ess oitTiWnpghue plans woc -ac oýn euild
well. Everythingt faUscae in place without innrig Mid,

evenh inea loo-gt th Ae pa- n a -sne

his~ ~ ~ ~ ~~~~~~~~~i Torontoo otetokpsesino ýjsa-seü , as mgn ont, coprt e eg«h f the viw,-ïigale
blé~t inict the nature ofte4;.n the frontoan t*asi carriedtoa

sma ll vie here resntd sows, th t, site of, its
apparentiplicityter desig w'ouldfi be ' bette iflOrý itteoignlsges 0
werte"ýi more ry simple.i*n Ther isang prvsinfo. go

size0failyi ac ofte ou ses and thk the ktceni
cherMl hanÀ nm ;l butt it is questionabl whether wt rýpacs,

Mr. damsdiviion f th sa en pa e i tw r m
is ot refrablyoe If we reolc rihy iti wasd muchotei teuusfoiutua u4
lethis raget that'causzed-s Much o troe n Miss n
Wilkins story "The Reol of Mother." Since the oldaeastis

farme woul not uild hene hos her hadpoiedh
hi 2ie, ithe godmterca took possso ofe the sta-f ahe

bley ead buil instead ;hre an erraonwstht
dather l hocus the wslvon rooh mthr can in, and iiu hieofhrylnstatnsadvra

hw coud theiry daghtrkee ooipny of tepraue onea àjyth
Of thereN wasUE noOT-- ESS roomnss wdrteh rygm Hom si" thetn adee t ak

pr pe lqAé I fo BEC ETT ARC ITEg andr ha thisntl ho se sif' a ',f r iln e i
Th s f ouse hoc upi s roun lathe kien , a2 ther i n o s tteed hrË.ie .cnrlmtv e h

were lort youn coPhe othfo Pndthe onguie wmter . h îgç e ýû^nan gi asni h
ev ni g b th e w oodsh9 ed. ithber of the n glih o n t e l o , sa w y a l v i fé t r in ah u e i ak g a

storey~~usca planse are bette off inthstesecrndècrius
lyt en aou , i th Ar ia on maner ;e for while SteWt ne-

Tshosncce the north endtaI of ore 22io ft. wide>np

alotfo ahoue withr frontage onth sde o estsret

ou.nacaatritcmUe.Yt tde o en



THE CANADIAN ARCHITECT AND BUILDER-
ARCHITECTURAL ACOUSTICS.* laro ol ccntutd*h"Wl eeprBy G. R. ANDERSON, M. A. retn'tesln nesatdwUd otulLcreinPhysics at the School of Practical Science, Toronto, Cilw ol eeyhaet nrdc eii

he lgeeralheading of Architectural Acoustics 8ud n ocluaeteabobn oe iéty uUd iteS1 have several related problems to sle
thes ar Myb ell at the outset to consider what uharo isntjâibeadteeoewérervn

the st formu to give to an auditorium in order thatwthou all1 lkC in all Parts of the room may hear easily and ewlcosdrteetueomfthFg
maykýt be v confusion of Sound or discrete eho. Hlere it tCmrdehaigastlgcpatyo ou15.fracte büpin out that sound beíng reflected and re- thvouebig270eicmrs.I i zmthiinatierec andiiýrl tg light, there may be formed regions of èeitoudby egesanmroflsi etPøn aeswi rresentm. concentration of the ue rr mut ie.heesl o wicaeinhearinhih il materially in'terfere with goodifsuch point% le wihi the zone of the audience.dct ithanedtblangaUement Qittu vkia {e 1Asrett i i n e n t h a w a y a s 1 o a n d vni i r i h t e h ta i a -s i l s p e i d w . D r a i n o . Sin t4y part of the room. er i theheain3. the deadéning of wall ofltXanbyodU the audience c-ham taing* e4253al. ci'cde the locadon -ouldil

4 lw ontroi óf the 'aconutia of any 
4(t) the sounl4d dhan be sufficiently londtb tïa4.easin auay part of the rooin.6:r

(M.L) That the components of a coinplen tone x4nt4U.3
thleir proper relative intensaities. 42 .(II.) Trhat the separate syllables be heard distinct b5 '2 )tromn each other. 2S98>.16(IV.) in the case of music that there may be sufficient 1& e723suistenance of tone to prevent the music fromu appearing 17315822d e a d .o r o p p r e s s e d .1 

1 r e ù r n e h s e u t n v s a l R r i e b e
Apropos of this last condition it may be pointed out -0me dpso taarabrenthat in a, hadl destinedl for public speakirig the reverbera-Poea'.0n idwxatncthM1adfrt'sl-tioln shouid b>e as nearýly as possible elimi te and that eanlapctalybsue.Acm 

rionihebor-thel most denal ua imay be different for different t010'h uilswt hto neUlae foe
forme of munie, so that a knowledge of the purpose for wno aea fecefceto bopino h
which the auditorium is mainly intended is necessary. or hOsi usin .I o epo teerslsoSound being a form of energy, when once started will ytmo etlglrc-rdnts eoti hscte
continue until it is either absorbed or tranmtted by thefurmiture and boundary wall -s of the room» Scacl none Cani have failedt to notice how a sound is prolonged ian mpy al or e urce an how much more quickly it
dinu a a l th rsnce of sonn aftrdi ence. Trhis "con- 4cv om o mwMr called Mebttoand is a ineas re of the duaio bewhlat maLy appropriately be called residual Soundtono
Trhis, papr will deal with theqstoofbaingucdata as may enable the architt tastiono obanin seuche

rebeio nt ddflini o¤ the purpose for Whith thetheng itterie h e solu4tion cf the problem wVill
mtrels odtrine th e absorbing power of the variousiita sed 1à n constr11ction, and of the, audience, andto r 1on them as to re thte dealred resuit.

su Mtt bdobingpower of any room it will be. a me4re whiat is mners;ely prop .ortional to itvtz. theý rate of deay of the residual sounfd. For thilpurpose wo require' a sound of constant intensity andad*,ice to measure with accuracy the reverberation afterthe source has ceased to speak.
Thelé apparatu here exhibited consists as you see of anorgan 'Pipe af pitch C-517, mounted on a wind chest ariao Ptated electrically, Tlhis in in series with a -specially
h sgned torsion chronograpih, so that the drum on which

th etreords are made is held in itsq initial position so long 1 «as te Ppe JO sounding, but is released the instant thePre St" A second electric key serves to operate a
,rintn- t i kes a record on the moving drumi at the

audiblean the operator decidles the s.ouind has become
r4iy ee lingn the period of the drulm, we caLn Fg ,wihfo h atta ti vdnlresdue1 fJý sou t ne e xact duration of audibility of the t h oiotlai ugssarcaglrhpraa

'n e o ef e a pltwilll he beât understood by the vetclai oheetuâoninhsscndfgr
ti inayl lay down the followinlg Preliminary proposi-th e teflli rpsneteabo n

tical. uain fadblt of residual sound JO pt-ac-2I' the esameè in all Parts of an audience roomfxdasrtono h alad hto h detion of uration of audibiHity is independent of the posi- asret ihreadiso pnWnos3. Trhe tfficiency of an ah'morbent in redtgth ua t.trsofcâind on if atidibi1ty is ordinart yv independ on t he Po ii n r5 so ta w h
eepropositions which ire readily erfe etei hti L a sSiurpwrote.alfoo c]je a b wo "n ev id en t w h e nl w e co n A ( e d h v ex n e r i g 'an s-e of t l o m ý $ s e r f o egomo ven fairly large dttnensions the tter tath in a ioa
tesuito distribute itself is very e aenb

ýanal1 ~ ~ ~ I ýtevlcaI room oulind be otute whsosei palswere erof tMnshl1"îof bctlysreftecting, thePesoundt oncemstarted wouldn continmdeinteyan t measurte asrtion bo any a
-AqntM"fý q iuaity oféit anFoes r th s uro ofte reidal

1sucha rGom cost not Aposible and, thoerefotre e are drivenLw--' . hy. t i' '"i&iré fet cualle the aborprtiooayme b
We wtills onsier Ctheletue Ntro eotih e g Mse

ensiou, he urtio o th rsôuialund bhe fling ma
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example of four s»all roomns will illustrate the method of T uarketep4t* fliaino
solution :rlcpe ewl osdwto eutarvda iý --

Area of Absorbents. Total osrcýuo h B"ýÙsmhn iu
Room (liard pine (Glass (Brick & Cet't. (Absorp'n Asret Ae X$,M CePsû b.(rt b

1 127. ) 7 ) 0 8-37 ase on(&h14wÔ 3
2 ( 84.8 ( 6 ( 30 ( 5.14 4stro ie-80W0 ,

3~ 12.7 80o 85 4.64 lu.2945
4 ( 2,1 0 124 ( 3-0$ 2

Coefits. of .05$ ) e024 ) .23 )rh>ta8

'£o find the value of thie constat X wo-e sbttt
in the e iodn- +à )ý 1 zK A"Y of the vat, alreadyvoue=10 C

giv e, g, mKwh giveýs. K=474 :for thrS _=x8O X 14

part at set ta.

129

The fiur arie at was deie up fro the m•A

Insieao orde too bultns the pl caso 3"nfcaC fthscn

stant late we wetig caosider of 1,5n17,o with a rinber
of differentnO 2at3 ofsbeca.os
Room th datmea (s Absorpou ti aae ( Kà (n-

mean = .166.

inferred~~ýàUlte fro thein follwin cosdrtoss h bop
tion-- of theO walls etc. (bl a, )e r us prprtoa tog thirara

toe the. numbe of reflecions o th sound, tha i, it isse
directl proportional to*e then lieaodmesinstad on

sequenÖ~~= u K, whic isviu proortona to thpoucufra
ando (n , isp obsosl prpotina to therg:n cube of the

Thinear iu ensions, ie. tothe vm. up ftitn Mt ;ýt 4&e l
It~~~~~h is evdn thatý K wil als deed nth niiln

tensity ofeth soundf obu"t tecosdeaio f hs on

furthermoreso io longg ast the enest s osat

late~u vaine isýC not maera toouUU«nte
exermet the8 1nta Ante5it wasQ aploe Ca*z

we 8 wil5 now gi64 tsome -0 Ma dn a

9u6toc prprinsadsÏii QafOý4bs

Mea .16 raat tht 33a :-ul
yir ry ait to- .025 K frtat pips, u eC

,lt 0 ie 007oinaey
shl see, pr rt a se to h Oun .f t e On'" c m r rlgsraiyten

Bnent wod c irs -h e atloin cosdrtos teasrp w lsae8 ecntuce. a OtMa
Uho stre tesuar &f ethe nr 30esinýa" h

indr dimensinn, per coeatË ý1

Creorteuio 23ýt heflm. 8hd

Shma crtI ain
Lholeumu a---4
-riece per perso 4see n $lte o

1~~~T ilutrt the lication ofttmt †Jar*î"ýia
tilnes t1iatprinciplei umwil tà ensike rh eit i veSIpd at w

We wgt Kow giveconstructiono the Bos gto p1he onyn all éch
e oA b o ent A e n S , , C ef t f AT t b

Pla te -on .. t. - - 1(4 (le• 3
..... h"gPastr ond tk i r830e (rU h . àMS t ( 46 -

,>Ite4tlas (* ;r2 (ah.2

.007rchestrah( 80 ( .al

.BC~K =s p83t Xa ...64.

'a -- =2y ecns

fflt~~~h fiur arrived at wa hc tis decde upo..n fromne th aer ûo
oit1 'lan8 petcub netr) ... «-.1sofdeaion of to bui lis theol os ton usic the

and theLeizi Gew naus tefomr avn asatn

tion af ' er.3 p se.oc.eiop efet = i

.4 triusng throoe aoe of thak o the lectrr
I0, shoul likeo to.. sa.tat....w rgtob

'A u te m n ....... ..... ......> co ng rat8u'e m l n a t o n e h a i tY a m o n g e u s e o ut it n
wh s betob' or ssol1aaahject.. ofs.mc.i..y.Itik. m #eeA



40 THE CANADIAN ARCHITECT AND BUILDER
0t fon ofat room which I thmnk is of ver Mr. Langley, stating that it is pradtically im-'os a perfect ova 1,5 n'eet. It is I think possible to miake an octagonal room sital for

a.4otn abot thet mara l dof now of corse speaking. He had built a little chapel on Albertare orme h ata If v ch the walls Street of octagonial formi and it was never goodteralfirly btorpresumne they are of somte ma- for speaking in. I also remember a church inthetruh s t te bstBut, whatever may be Montreal, built on the octagon plan, which wasmayheldo have the bs ormn of chamber, we niever satisfactory. They put in wires, curtainsoueots henie t opportunity of devotinig and a11er ad never could make it thoroughly
allhowver it it attinmnt.We hav satisiactory. I have always understood that thewhichoweer can o in our reach. the means by form of the Greek theatre is considered thelbestthec knwl edge of w t nmper*fections, ;and for for speaking; that is a semi-circular buildingplyem Wi'e are ha ve ese are and how to ap- with a straight wall at the back, such as the hallsor Aern. e ha veY uch indebted to Profes- that Professor Anderson spoke about. In Mya'sote ofthnks to Mr.4 Jmu hlaur nmoving own experience I have found that a semii-circle ora% pa.pr. (Appause.)or isvl a little more than hall the circle, with a flat. Wall114Paprsdn:Ar hr at the back, is practically perfect for spea.kingn ~~ ~ ii whc twol eutel rons purposes.

kï *hch o s wuibeutl y t a to e- Mr. Anderson: Let me point out that such arogta? M building would be practically rectangular. As a
tsou Ofcouse terearea eit is only the seating that is semi-circular.rooms0 thtar ute untale for bu would not say that a rectangular huilfing isspeaking. 'There is no question but that a rliectht rth at e t he otheu r hulis g rft atI think-Uthat focuses the Sound at somne partienlar po>int is the emi circ beul bu1 ito wllagoing to prove detrimental to the hearing,. That A1r ou l be eqally goodBipis cûehi,roomn could not be made perfect but it could be a liBuenre The Jari sti-cret Baptist cuc is-:Very mnuch unproved. If we take the, roomn and 1-not heamret a shg emi-circlhe spadr yocn thsucceed in, absorbing the Sound -we shall certain- plafor , wn hser hehn it seakers o aly reducel it. Thlere are roomns t-hat, from, their fo cora, oni the ote han it is not aserfcfomwould, not be, ca.pable of being brought into orcraruscsitugtobeEet

a perfect condition, but we can always improve 1 eratiotocm ih a o;tee sn eeroom Whien hai decidedly bad reverberation . M .P a s n ki g t e ec d c lu n p asImprovement is all' that we ean hope for in M tr. Pelaharn Takiguthes scondsconumomr that has been already constructed and te n ah aet ose hgu ecntt ner plsButr hprinciples have beeni obviously violated. MIr. Anderson: Appom ThBune rquestion of form is a very~ important he smnall variations depending on the th e s ofo e; prap quite as unportant as the question the plaster and its kinid and so on. But thosefi g ed, - th a q etion th t t have entire q antiti h xe fa l o nstant. Hard oak vo l
room thatn sl b1 cactban say now is that a 'rose differences are comparatively small and inb t t an bd improd e manie entirely goodý ny case itu uld simply lie with the architect

Pnd rches 1r e r oh t s t s er pe is of m aterial used t a sd k the m fof v ri f r m s

Ons. 'For speaking whýat should 'be -the timae?
Adeýrson; As'l10 as Ari in. 'rMSSION FUNIUoE

D ensthat a roomn suitable for asg when it Mtu oûne fhneer frte O hnad n oi t thcuanor ta -not suitable for a seakýer. 1 aperWek'°etuE b eo oet n vimnight Say, in this connection that dia-ta have been third of a century will recali the da flsmemory run back alIrdetermined for piano music, by making a niumber wlké .me â theg Eatke toe ent a6rnd a tn which ver-tOf tests in the new Conservat~ory of Music. Trhe cataogebià "t ° on bhe founda'figure arnived at w as 1.08 seconds. That was ar_ pins and tenon ends were gle. a orronà when Sham wedge.
nvdat, by tests conducted there with a simnilar ative Purposeý» Eastlake thingsm osnt thay pf ile ordrapparatus ~ ~ ~ ~ ~ ~ ~ nô to ti.TejdeweetePs- ne°much because they were ugly, or beèuj o £a the woddentra of ti. tejdswr the Crsi mad y People without anythmng ,eun i , yhi aeto beudeOf the onservatory and several mnembers people as wave the dlag and make alenie on their n atus cafteý"ndt-y. Nothing was said about the ap_. end call their efforts patriotism-but becaoen tatge occasionspgratUs; the sipl deie whe iwarh ruled them out. Now one might weil respet the funde, fteag we ws g missions, who with crude tools and at piet of of tooýd t a s not. Cuxtains were d4raped labor, made lumbermng formiture that brot m of cos ofri d.O0roo until a certain stage was comnfort to a simple, honest, hard life. If their chairs hdegree o

ai h, efclypayed ubro two or three times too large, it is still easy to expect the makewase to e of ta ty decde whthrthr for doing a thmg that he probably regretted at the tme. Tewstà mh, nor ano tsuicint reererat.er piece of musquite that he muât use, could only he reduced to aro l¤sfi wer ts Anelt tréVreain troper size with hi. crude tools by an amnount of labor which
08reè 1( was arrïýed at: 1 the ans nntts'n' -usm ds'he

ath l *eereor orchestral mui.Frsekn a vain da y of profusion and indifference to cost of materialsthat h r ion sho l evesligh. haor workàknL begwe-et from his thoughts. He thnfae nondthea a reverberation of mre.l A a tha tied as the limitations of bis tools, his skipn me er-f
e,' Il'Od is unsuitable for the bestan elt harr d wha he had tagthsfloejt eOemi "e

r.ak . s ty s ind havig a bt of furnishidge that came from such
betfrearson: What woul yo coeie the that isadve au She a cMeto mjost of the latter-day stuff .

e f'room for speaking and for gThe jround out by modern mnachir nd untr, sogtuff wthtpjgrpos orhsntell! ence, stuff in which structral sid, put orgether wia'bthou
fom'b derson: I do not think threimay from , nen aoi ta anham cÎid ýtV ltià t

ant" tÎ the rectanular fo *iteran mafferent success it retain tegree of slimplicity that. w th
pu the fact that Most of thi eu Ozht notto save it. Yet, deàpiý

t M r. resid nt -'M conne ion with Wro babyhae it aur ne tat d stig ed undoh 9 i e«içOM I remember my lat Aia estern Architect.'E"" ** ecesisuddg
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THE COLORING OF CONCRETE.* àtrdpouti ujc.Alfyu hat

Having been requested to make a few remarks on otatranbuleskowht e y diea

the coloring of concrete, I will endeavor to give you eprodak sclOfmtrclrigyuae

my experience in that line. Representing the pioneer hnweîtifnsedadhecio fhim-h.
block manufacturing company of the Northwest, we tknpae
have made many experiments in ,coloring artdlicial W r iefeunl akdwa rprino
Stone. ooigmte eueprSoe hsi ahrhr

First, 1 will stat'e to you that we founid the grounIdc
colored nattral stoneé and mnineral iron >xide were the t nwr rmtefc htdféetbokiau

most desirable and pràctical, from the fact that they in temtra sdi ifrn oaiisvre.oMc
no way weghýen or damage the ýsetting qualities of our i hrce.W iefn htdfèetcmnscag
stone , bút, or the denrgry, they add very materi .ally ÉOto eclrn oeo es oeeti sntpr

theédngt o"th fnisedroduet. We tested miany

different coorng comPinu s, soime with fair results, I h auatr frdsoewt uhsn
but all tho'se containing acids or greases (among these n

aegraphites and lamp, blacks) are found to be eetawr ithhbtofungt bang

detrImental. eesrtesefo O7pudoftepemira
We tested some very fine samples of ground crushed oieprcbcfo fcnrt.I hsmxuew

stone from Europe and fromn different sections of theus lasic ancotnngo amrcayfay
States, always with the same result. They are too hrceanvryltiogncmte.W lsfud
weak in actual coloring mnatter t 'o bring about the ta h hruhmxn fteclrwt h enn,
desired shades, and always with the same com- eo adnsnwsvryeesr.
plaint, "l too expensive." Expensive at least in the W icvrdta egtgo fut..i a
manner we always use coloring, as we color our entire boueyiprtvteheorsadh.oogl r,
Stone. adta ewr bie amxsni enn n

Very early in our manufacturing experience, we oo oehrtrnglmcmres a ù 4k
dropped the facing plan and adopted the plan of color..n h riay oceebok W ercdti
ing the entire stone. Beginners are led to believe, as alinorctatngamwh ttnew fud
we were, that the facing of stone is desirable. In theory i eesr auelm lc npéuigdr hra
it is all right ; in practice we found iît undesirable, and olr eweataosmnykàst fdsre
were not satisfied with the results financially. That lqi itr ihwihtelm lc ol
many beautiful results may be obtained is true, both in toogl siiae t ie eue ieaa
the facing and coloring of Stone, but that the facing of oht tl er(n nietl1 ilsytiatÎ
blocks is naot pracýtical, and thaàt they are not merchant-
able, au account of the cost of manufacture, Is also, ea-ig eyEedysnad 1XgteIM bak
fact, and we have found that: the best results are obs Wt ttooghyefudn
tained by keeping as close to the manufacture of yol vn akclrfrour Qtr,
primary product as possible. We mnay at times find ehv enfrsmtiie ta
customers that will pay the additional price, but thýeygreStnfoanrcic'ad uombt.s t
are the exception and not the rule.haentbe stsidwhter04t. Wd4 Mk

To illustrate this, we will mention that we were re tntebdyo h Iq,ýigo
recently asked to figure on a very elaborate design forolv bdwtsiekofieirgàncWu ë

an office building for one of our large manufacturing truh u ehv ensrehtari orcm

concerns, but when we made our estimate and namied edtisont heaciea;w avnt ul

the price, the owners simply shook their heads. That qife uslsastthaconfti lr*.ge n

one of our competitors made this building is a fact, and tecmn.Orfrttilwssm i otsao
that it is a handsome building is true. However, the adw r acigtepouto hstilvr ae
contractor recently asked me to condole with him on fly syti hw osgso iitgain n

the results financially. The only satisfaction I couldar osujcigtt hetonclmi haçe

give him, was the old reply, "1 told you so,"ewa efc h eahrwl haeènjý

in making tests either with coloring concrete blocks, _ Po

or concrete of any character, it is our motive to make dci * seta a v m a
ou roduct at a minimum cost, and market it at a fair tesm odtc smitr n

pofit in competition with other non-comnbustible mxne hF itedt1sý"

materials.
The colored stone that weare most frequently called 'W ar ruelyskd UvY4«eimnd

upon to imitate in Wiscoxnsin Tis hat k ,Nowtn ç[rdrnrt ewhv xeie
"partage Entry Red so T is Northerneeaninadiinhveu
· ichigan product, and we amret a 0& t iefliemtraisc sWreiegon ln

they term it 1 «rad "tn ft.à à odto stn4cgordslc,1fon hthdae ij
sNhade of pinle, X44, or'mo ' ikne h etn u

if wesn ÿ atigeal!stonle as lig-h in al àdgp,"qltè fte

140. - g,ýe W a ode, - hy,, re only test

is to place thentutrl product byr theil side ofe theen manu-si o te o

factured, anÊà allow Our customers to see the difference. ueimsthv,1aefodta fI -

The thysyWhy, 1 did not imagine it was so uceddi

We have, found it necessary to color our artificial

stone. several shades darker (when first made) than the iadtems olcubeadfl pr..Hw

naualpodc.We are frequently asked, "Wil notin

thisclo1 ad? That the Stone grows lighter as the .eslcbtw i i

ceetst stuand it will continue to grow lighter lcsayt d bu oeprsctett e

until it has attained a thorough nta e n a

beome. dry, This setting and drying process (as all of Yues,"WyseucfiemtraPIl e on

y 1ou krnoýW) is governed largely by the temperature and ab4tflclrdatfca tni

tim ofyea, ad te epoureta hic th mau- fasc red poute ise sujýens rct. lof ou hoare
deepe yor darkoertie shae oe rar cloranriouare

d~~~ta whe tht isit finishedo and the actiona ofen ther insmcthas

colorin mate we. use per stone. Thi isirat erkhar

i n c h a r a ct e r . W e al o fi d th t d i f r n t c m etnc a g
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ADDRESS ON REINFORCED CONCRETE.

B3v C. A. TURgEa, M. Am. Soc.C. E. Minineapolis, hoe i ntng
lie industry and enterprise of the American A nti onr h s fcnrt osrcini

Portland cermn manufacture has now placed at theiniselertast o upiigprhs ht
disposal. of the . enterprising engineer or buide, a mn fisavctsaeiiaigtemtoso
thoroughly reliable miaterial when properly handled rmnreuedfrcstcioinnieldféet

wý%hich hids fair to replace timber and structural steel in aeilrtrth fmsndporinseciry
buàilding and short span bridges. . .dpe orifre ocee

In treating the subject from the popular standpoint, I h tutrlln ebv tepst enoc
the writer.Would first Say a few words as to the relia- srcua te ihcnrtt u nbasa hc
0f the construction. as compared with steel or tim1ber.asrqiefoth lfsindwo rmigat
Ignorant abuse will render dangerous the best material ePstrinocinnedetonnlfgtig
wVhich1 t) engineer nse-for exampleq some mionths ta narooihcms ftesz ihwihw
ago0 the 'Writer was called en toinspect $omne coupler aedaig eprtr tessms epoie o
pocklets forgd Out Of 13/4x inrh bars made by a Pitts- nterifrenn fte oks st aei tn
burg, Company. They were, worthle$g the wýie W" wtot rcig
told,_ and going to the pile and *letttg f*Ut, thiy we re Indsgi rnfceetofba ,avnae
ýIaced on the ground and struck a 'feW shmbo Soudb aeoftepiil fcniutysn
Yith ia iledgé, a single blow fractured cga ad

imet0,in two cases. In normal cendlt* hjýae
pýu1d c*try 6oo,ooo pounds in tensiom - h oeto ipebanadw aebtoe

shiak. to a steaim-hammner, the, center was beteto
itsel f: without fracture, provinig that the smit h« d m aefra ipeba.

burned the steel in forging, until it was woirthiess, at fdggze frth nw

the bend. n un'hsapeprvIt o hal
Simnilar inexcusable ignorance in working concréee os okinti ieI à OIt eriwill likewise result in inferior 'work, but by no MI

means such an extent as that instanced in the case of 9i osdrbeie n htec

the steel. diihlba sa xr xes. Wiew a

Themistatke that is made by many in fabricating re- ntdsadbasfrhaywr o ih odsc

inforced concrete is the endeavor to get strength with aeasmlsabfoclunt lm pcng1
a ýcheap concrete, A, common proportion is 1 cement, 3 ogrungmanlesfrifrcetfo Qunsand, 5 stone--a mixture much too poor to secure the oclmdietyadrnsreywthlge fbi
best results, or the greatest strength for a minimum btenteelns l uidi llo nfrcost. A mixture of i cement to 2 sand and 2 broken tikes
stone of se from a pea to that which will pass a three- Afwwrsrgrigteitrsigpclaiiso
quarter inch screenis to be preferred. The stone shouild enocdocet.W wi srlylutaeapnl
be screened, if limnestone, otherwise the dust such as hcune82twlo swdablteyodfe-
that of trap rock or granite may be used in lieu of sand. to htvr o h aeiliwt hc edaBy maki0g this mixture wet enough to flow slowly andinegerngwkae lschte uhdpo-require no tamping whatever, the question of poormeto hsbarInetiguheCceeworkmanshi when the material is mixed by machine srnsadterd enocn h otmo h etmn exact proportions is entirely climinated; a'ny laborerar culyi rpesonal teopfthbamn
you may employ who can dump the car and level Off 'eso u oitra tes ni hscniini
the cemen't will -do as g00d work as can be doneý oneblre ecudto *

Such concrete three months old shoýuld igive a valuie eomto.Ti etr fted

amlpressioà of 5aS<o pounds per inch, or more, ifre oceei otyo eiu 0tietinbýwith0Srehwbimient. In the form of a eolumn, if.toewocnmpa uigsheÉfiIrgl arrconstrmlde latefel, osdèeha hwntatti
crushing strength can be increased five-fold, or more, Incsig orteualyhasa nagea-
dependent on.the reinforcement. rkmtl ot-iv eest hedeconfpe.

The principle of this reinforcement is this : If wesue ncpli e"ccentethraatlort
take a light sheet mnetal cylinder and fill the same with ihanlstteln Oprsuea amkd
sand, the cylinider will support a load on the sand much ifuneO t tegh

gre-ater than it would emipty, since the metal is in ten- T eunt h OePptrpuso
sion and the filling with the lateral restraint carries the toqein

load. Add eko nuhaotit s tW
Now were the mnetal shell square, evidently the sides Tease sepaial nteafrntý hsft

f the shdi1 would bulge sidewise under the internal iercnfgethsrnt whtesaedge o
Wesue-iiarly any attempt to hoop a reinforced peiincrany hth a ibrcnrrif

04Wumn witlÊa square 'hoop is an amusing absurdity,whtifteenl vueotecnrt sdsegde
th* slightest':I.teral bending removing the necessary a stecs ngo rcie h ro sivralrestramt. o h ieo aeY

'At grst thought it might seemn that a continuous cy- odesrifcdcnrt omaencs whlindrical shell would be the best means of reinforce- lestesocntrtiFrhav ul-
mnbtteVertical metal being More rigid than the cncmeewt odwe h okn odi 0

concrete,.would. be strained to its limit before bei-ng ansprquefotrmr.
broDught into action in its capacity of tateral reinforce- Frlgtrlasw a O ei *dpoi
m'ent ; hence the undesirability of attempting to mnake thalofheldrfmsffieof otutonthe vertical reinforcemnent used continuous, j. e., with- aigteonrhecsoftenieselskeo.
Out some Concrete between ends where. this principle is Fo adgrteth 8 pudyersaefoti
to be employed, or making the reinforcement in form sceprta ibrifbt r aeo qofasia oil as recommiended by Considere. tegh

.The criticism that rnay be urged ag.ainst some of
teeforms of reinforcement appears to the writer to uewiheul t

'Ie in the failur to make a good cOntýection t-o the AthPaiExotonheH nbquCmpy
Frthat reason the reinforcemént advocated oetdaCmn oceebidn nwiht etbt

lbylùa s n the form Of a g7rill Of vertical rods bandedth reg ote orsadhe eitÉct fe
i0ta4by a strong riveted hoops with obe of- the hnlae.Tefrtlo wsodd othe

t*n"ýtwar4 it, achbean, onaate toandtsupportd by nd petqaeyr.Teupriort
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baeY1-25 furnace become intensely heated by that radiant heat
two thousand pounds. The deflection was baeyatdand a comparatively small amnount of this highly heated

of an inch. A bigfr fcr odadolwsshu surface wil heat a large amount of air,

on lwerflors nd eptat ullintnsiy fren F. > There is comparatively little radiation of heat from

% . ~and although the beat developed was isgoo degrees in- the pure blue.flamne produced by the perfeact comnbustion

yet he empeatue o theflor aove he ireodise of natural gas. The heat produced is principallycon-

creased about fou eresoigta ecA h tained in the gaseous products of combustion. :Owing

would not have been injured in such a position. Ad tohhiuino hs rdut ihtemrgnfo

end of an hour the deflection of the heated ceiling bdin h i n ihteecs i sal d e

increased to one-half inch. Then the whole bhe load temperature is not very high. One of the Principal

. was drenched, with water, and two hours:I atrthokproducts of the combustion of gas is water m. the form

was remoùved whereupon a ris ofon-hlfm to the of steam, and this contamns mn latent form a large

Place showing ne permnment deflection or njur amount of heat.

consracion t supposed In the combustion of one thousand cubic feet of

Thelp costueio ifreds wc cras amatter Of natural gas there will be produced from eighty tone

bym. ob sFow busin can the materials be hundred pounds of water in the form of steam. This

fat .p no stys stined o3r the wokmore rapidly pushed. steam will continue from eighty to one hundred thous-

asl prent d ods can be obtained, if necessary, at and B.T.U.* as latent heat which cannot be utilized

Th ween enotice and the rough timber for formns is a until the steam is condensed into water by lowering its

atc prpstion A single half yard mixer and suit- temperature below 212 degrees.

able crew can readily erect a with floor of 1 6,ooo square The attempt to heat a building with steam, allowing

feet area including columns and beamns in a week's the live steam to escape uncondensed into a c imney,

tie it ai waher would be no more extravagant or unscientific than the

tTo te contractor who has vainly tried in our cold attempt to heat with gas while allowing the live steam

climate in winter to conglomerate 16 parts of frozen produced by the combustion of the gas to escape un-

Sand and gravel with one part of cement-plus ice condensed into the chimneyssuladeonmclyi
waiter, and produce smooth concrete work, the idea of In order to useh fos lowinsl ponts ae necsary :n

putting in satisfactory reinforced concrete in winter hot-air heating, th flwig tont fr all thar
seem an m o sbility. He is respectfully referred to 1.A b r e w i h wl secure combustion o ta the

the paer of W. A. Rogers, read before the Western gas which passes through it and will nlot permit te

Soce f ngners wo onludes from the tests that poutnofcrnmnxide, or, as it is commonly

exposing freshly mixed Portland cement to a freezing cle abncoiegsat h

temperature seemts to effect its rate of hardening mak- 2. A sufficient amount of surface exposed ,th

in ht slower, but eventually the concrete wvill be just as products of combustion on one' side and to air at a

good as if i t had not been epsdto the cold. A coni" teraperature very considerably .a&w ýa ietdegrees on

clusion in accord with the Wrie' experience. the other, and so arranged thâ b Ihôdücso ý

The question is firequently aàaked-will renocdbsinwub eue oatemperature. below

cocete stand the test of time? .Buildinigs built bÝ degrees before leaving the sp«nace.
conr b e aveben i us fo twnt years and are 3 A sufficient quantity Of âlt passmng through. the

Hennmed to be stronger today than when firstbl. furnace to take the heat frýom the products of combus-
claie .--- --- --- tion without itself becomning suficiently hepated to im-

GAS A A FEL FOR HOT-AIR HEATING-* pair its powýer in:exýtracting heat........
GSA AFUBy R. S. THOMPsON. •. Provision for getting rid of th# ý*ate$Q o

ceof management and sation.

Foorn claies, convenienceideal fuel. 1 believe the We will consider these points in ordr

ecoinoy ofar, gsas hethe householder would no There has been much unscientífic tal on this sub-

daye is k not farditnt wi ea with coal in order to 'ect. The heat is in the gas, nlot in the burner. If a

morel think hofs finghs lar hnh wol OfPtti a bune seue the combustion of all the gas which

slupyhisr house iths hea thn h old of up i buresues ug it without the production of carbon

slaugh trho in hscllriaodrtosp passe d roghas done ail that c"n be done. Talk

Seobvous ar the advantages Of gyas as fuel that On about burners which burn large qu4titi s Ofae

the introduction of natural gas, most people in the gas nonsense. A cu id aof g ,pge. Thsi un-

r .egions who had hot-air furnaces made haste to have com»bines with d ie urtt fbyern. Tif qate

the grates tak en out and gas-burners put in. They tity can be nù*r icesd0i etprtâei f thea

had their cellars cleaned up and their coal-bn ae quantity Of ae sPpf tearesPlidi xeso

wilth be "cess of AU, will. not. be used. if

awn a large proportion of cas*s, after a tria for a requireMe d with the igas than required, combus-

singletseason, they made equal has a h mo be imperfect and part of the gas will be un..

burners taken out, the grates P

bis fited upl agaissth eul hh A petágct. gas flamne is a clear blue andý perfectly
Sogeerll sstifa hotir furnaces, that it trwegareqt. A white or yellow flamne, or a milky-blue

atternpt to UMe na à idea throuighont the gas fiare indicates imperfect combustion. S -ometimnes a

beSta gagrd wa adapted only for use in stoves gas flame seems blue, but by holding an object on the

y ens that gass td to hot-air furnaces. cther side it will be found it is not transparent. Ti

An was etgely Isno* scieutifie reason why gas cannot indicates imperfect combustion. Ti

And yet tuÈerefl is od ini hot-air furnaces as in any If the flamne "blows " or " lifts " away from the bur-

bter s ri OuDsfu yetn apparatus. ner it shows too much air and consequently imperfect

ote f f hat ar prm lack of proper considera- combustion.

Thedofithicotyditions requisite in using a new fuel' If the fire "streaks up " in long, ragged 1flames,

in of the cn er utting new wine into old bottles. there is imperfect combustion.

FhéraesI men werat the old bottles (furnaces) were If any portion of the burned gas mixes with the

Theres undth wanew wine (natural gas) was wasted. fresh gas, it poisons the latter and there is imperfect

spoybd1 an t ede difference between a gas fire and a combustion, for a small amount of carbon dioxide

fire, ea e developing the same number of heat -nixed with gas renders the whole mixture ilcombusti-

unit poter mue i bulk of inite.nsely heated carbon The best gas arte is obtained by a large number of

ithn coff radiant heat in. great quanitity; conse- small jets so arranged that each jet will be fed with

fting th fr-box and comlbustion-chamber Of the pure air and. that the burned gas from one jet cannot

pae --------- --hç-At em ri'yO einlg and veitiatin a"riiabm ah«nmie
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AeOm gaMired shl thae resh gas issuing fromi another. hydrogen, but as each poundof hydrogen in the gas,Athat which issulid hrea supply of air'im addition to combines during combustion with eight pounds of oxysibft toch suppl e nuh aroug the mixer. It is impos- gen fromn the air there is a production of nine pounds

completeh conbs ion drough the mixer to secure of water for each pound of hydrogen contained in theeroinsettingmbgasi, and one of the most common gas, and a thousand cubic feet of goodl gas will pro-alterr ar. setn a urners is the attempt to exclude duce from eighty to one hundred pounds of water whenOnl htheer hn i burned. To allow this water to escape in the formn ofil uOndy rdue the t fan excess of air is supplied it steam at a high temperature, involves, :as alreadycomb ustion. ructh emperature of the products of shown, a great waste of heat. To utilize this heat by
It isamsaetcooling the products of combustion to the point wher'e
by , tight clsi atempt to "ý hold the heat back," the steamn will be condensed, involves the problem ofWhe thi s i o the dW e in the smoke-pipe. disposing of the water of condensation.

ofcoena arsestotihl co the Poisonous products By proper construction of the burner and regulation»is tú retk frn and of the air supplied to the fire, a large portion of this
y ae ls ofr heado burner. The water can be mechamically carried off through the

a~~~ out ofepout o take the chimniey in the form of mnist' which is supnded in thehem a pe frel We the hroatt haCobso and then let air after the latent heat has been removed, but some of
ie sdoNdhey re carexwyte netracted, it will, under somne conditions, form into drops, ruinyt ahrfe eauremen ofa theter. By at- do wnq the inside of the chimney and drop from the fur-

u ieed ithe 'air, 1 have founid thlateautane
wit N reote åt e'at units, Therefore every chimney used for a gas fire shouldS tleé'mper a tight cle, tOthe chimney than be Perfectly straight and lined with tile, and ýprovidedsmòk-pie ws colerIbu the l atter casie the with an opening at thýe bottomn for the escape of thbaumtswa deeoped er, thosn tm ot ber of heatwae

shon tha muchpe ofr theun gas o gas was less,. .In several cages 1 hxave provided for a gas furnaceos1idertabl sncientfice a knwes abund special chimniey made of gas pipe fromn three to sixsenseae qiedtofi proelk, sit and common 'inches 'i diameter, according to the size of the fur-mixe so s tosecue th proer a burner and nace, with an inch and a quarter pipe at the bottomnaixr s' and cr the proper esrinitbure of gas and connected with a drain,
quarter inch mixer willHnsm bn er A th ree- The furnace itself should be provided with someair ~ ~ ~ i thsonhan afme brei t rr in more small openings to drain off the water, though, ofcan be given. Ihave seud a perhe,, N il course, the arrangement of these will depend on thetheequrtr 1c mixer, using one hund féseger a construction of the furnace. 1 have been called toanho-uar, ndIhv hadr other cases herednoét Oga 9R sick furnaces" where the trouble was that the lowerthanfift fee of as a hou coudb bund wthOnre dues had become completely filled with water. I wasinch and a quarter mixer. A burner adjusted for onne aldt n aewee h unc a oncelocality May not work properly in another as th con with the chimney by means of a smoke-pipe thirty-fivePosition of the gas and the pressure in th mis ife- feet long. This pipe near the chimney was close to asuPPly ~ ~~ i ptpe shudb flbrldmnions dfes. - ydow. 1 found the trouble was due to a carelessng a thefricion n th pip si ed Pe- janitor who had left this window open and the pipe atîe Pressure, and aý low presr ttem c this joint had become comnpletely closed with ice.an, imperfect: mixtueo a n iadirmas Ms ntral gas contains sulphur, and thiswequence, imperfect comnbustion. , os-bre oncinwt ydrogen produces sulphuric

aeid. The water of condensation 1s6 therefore, u.sually
t is imposs ble to gieay hard and fast rule in tehneteecsiyfrlig enwt iÉ. t Îlfard t the amouint of heaýting ufc eurda corrde ion Ao the smoke-ppe should be of heatýi0aor n ste rfcieyf seurfes g te hinside and out with somne aci-éisijofd thý theff gudtt an temperature ould be kept in med that the productsathe air 0earried% o the surftyace d Teprei combustlon of natural gas are not corrsv hlte extract the h.eat from the products of combustion, Corrosion begins only when these are sufficiently colotand no amount, of surface will do this unless that sur- to cause condensation of the steam. The more coo ed

aece is exposed toa a constant current of air at a tem- the operation of your furnace, the More trobe ect
ft.rature considerably helow 2 1 degrees. In general w-111 have with condensation. Complete rouene you

shaefound that, with a liberal air supply, there trouble from this source is usually an nldi atioin that8u. be about one square foot of surface for each the furinace is mneffective.cubic fot Of gas burned per hour. I referred to the problern of disposing of the lar' eamount of air which, nuii ai eurdt xThis ~ AI isno s dffcut tract properly the heat from the products of combustion.Thius of1I crti chl te estimate. Natural gas is a Wit a unc unn n udred cubic feet of ga
stahlent i Mn m r eical composition, and this Per hour this would require from thirty to fifty thou-gas, Vý mu ag o re ult u æeadt otatfca sand cubic feet of air per hour. The large amount isabou qn h uad B:f u T ka s.hould contain preferable,

would heat about ßv u the ýcubre foot. This But a family of six persons would" require for theai oe mre 'fierees. ant woul cubic feet of most perfect. ventilation but ten thousand eight huni-tat the amuntof aigres passed l teherefore ýappear dred cubic feet of fresh air per hour, so if all this airshouldf beaomtr hundede t ie heated surfaces that is poured into the house is; allowed to escape at afeetd foreac cuic fth ofr gas consued hndred' enbic temperature of 70o degrees. through the windowis o,[reto eaouti of air fndth owe ts temrnd 1he greater drawn ,Off by a ventilatingstack, there will be an enor-theass u-g over h he I-e t mpetratute when, mous waste of heat,wasi be « the htieated surfaces the: more complète To my tmind, there is but one proper solutioni of this#Wlethe rses an ntsting qu tetio a tw problem. Return to the furnace all the air supplied lnaThlon shouldabe madeeof thisqaistaftersiteishat dispo- excess of the amounit required for thorough ventiainwhich I11Dl wil caeon hs i r later i g4lvered to IaThis wuld reqite additional expenise in the instal-whih wil oftidr lte. ltirof te Systemn. But any sytmo o-air heat-
DMosING OF wATER Or coND)EN.ÇATy ng is defective which does niot provide means for theof he os dificltprolemeehaust of te. waste ai as Well as means for the, supply

feetsof ~ ~ ~ ~ ~ ~ ~ ~ o warm a gsasfe Ato detc sol Anld poe et systemr of hot-air heating
of high eaout tirtstep pipeausor the supply anp another sttof pypesor seo
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THE APPROACUING BUILDING sEASON. b oknmno h osbtenteAgi

great many buildig schemes ar annoueee asýb in ctm

platiieOn fer the conting seasor. Whetiker Màtrel i g9409 teth

gçt what she mnost wants is open to question, but at this BÇAsn bok lt nSebok tet ti ecnanniitg

of the year there is no doubt what in most urgentlyn» wan ot-e mlsisofloswîh.gne dfl r .

talk is ail of the high rents which rime higherand ever higher. ti ob v-%rybln o -r4ýfç>vq oore

One can hardblyas a gliance oni g4u PAPr thou lightin'g e. Mes. çi a t e 'c.

On some referenpce to the sukast, Tb re -pe-ably few esties I b ac oaiyteBgo tw ýùç e

Î of the sanW stin which r ck1010*Mhc okJk ige yMsr.Ste & Arcid nno e-u cmlei
bogeig wilévxbpWotrelt o rýcenüy erected dwelfings1 for A amn n rpi&o n a!gnal odelsi

pepl ofmeereas, roblii unlnistakeagbly, from everysigeadoulbuescpet fwhes OM&y

galvanizeg bamt and tquet, t at the fint çbjpct of their Athestigote ueofCmn nte 6 fFb.

existence is to .extract do froni their tenants under false pre- h siae o uig n h ryc fQeewr

tnces. N4ô doùht thé danand is being nmet to nome extent ; it is necosdgtnadfüswr ve orsealppss.

diflcult ta judge how fari aa the largest supply comes from theImotnchgeaet adinhePtOfcerag-

nultitee at saal iladividual speculations. mns-$5o r ob pn natrtost h eta

Amongst other bsitter cries en the subject, one has taken theofieTh nrû st gnfl pa bbrgn hemn

form of a petton from the Trades and Labor Council to en- wl owr otesveln.Ast ntesuh"o t

deavour to induce the Quebec Legislature to pass a law compell-Cahrnset coeoteRnu Bidgw p.bs4

ing the rents charged for houses to be based on the assessed sm ieaa nWibt ul nutwPn fie

value of property-a proposition which might take its Place ,tiiWsaio.nm>bpceonaieex

admirably in a scheme of things nearer to ideal justice than is 
om th

likely to be found in the Province of Quebec for some time yet.Thstainwl ecno"w*tooma ndihthup

Meanwhile there can be no manner of doubt, that the high rate onOtbypumicu"AM r*3N04&Ie

of rents is having a most pernicious effect on the planning of the vtdfrtewr.As»w 4 *l» oe( "w

humkbler sort of dwelling. Knowing well that people mnust bean eirtoheI"Rvuf icNwdtoMreo

ha»se, and thaet in existing conditions, they may be compelled to ehwdupotgs ýwMwminàqofheP«

pay whatever may be asked for whatever accommodation !àildn.oWb"gWwçhýý ýM=çth

ogfsd them, specUlators are putting up the *imsiest apologies ao iabarcfrthPem'- Ol>A L-

for sheRe:m with &0 mainy room crowded upon A given area that îtipçrr ngbee -Uf4bto çv Nbrtgae

bedom -end W. Cn. are eften e0agih arrangFed Where neltbar nevuig eyvà h Iýî>

light or ventilation cP esnbyb xetdtprlaet

Amongt wth Vge housin seaetheMnralLnp

Tm.ov rhma arbu to erc tN dweligsmotl
for worky u r w tingme o the losbe w en he A gu ae s op andtq

thelNe herbooe ithe oly ajhnie tfegesN tWker.

and fort-neç smaluite f omspwit a generadg rom

tin. Messrs. Min tr nd erita teatk.e

sIed E by Mesrs SSxR & rhbad0s o ergcmpein

singe ad dubl hosescomletd t istor Ma.1

ments $2,0 aet e spDton alterins o theCnta

someP, timeel ago on* whcht bid n pow os Olne

distributin station isrii On bee piece onR. aU site etUig mEth
G. T.R.Squareg toC t e raatet d onng h ateoji

This station wile becneceAitNhA-srlan h h p

vote fo th wok. sisila Ugas bort vouiri#ta

beeTiC pAace upoaR tas sma5 Npen pquaEP insATHRo te

endavorin too trvdheaee$wo

Something com Ofb h w th

wodt idlie theWAR 00,gl ij

Cg«edqmtiW 
HI I3d..ýmt L Eyo a waiing t ohrfi
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C NDIAN ÅRCHITECT AND BUILIDER AR)o
My delaia of Modern ontmotive methoda A DIZ0qe it $u r1 WMw.7ý .(Wb tWeekly Interndste Editon-The CA*antau Courraàct xSao).

AC7 CIVIL AND SANIT ARY ENGINERS, PLUMBERS y -b
BUILD,«RS, CONTRACTORS, AfANVUPAC-TUESOF AN DÊALEXS IN BUILDINC mNRA ULES XHNF

MfATERIALS ANVD APPLr.ANCES.

N. T.a GLG9N Preamant maeRr DumU

.j •9 uMM8RsW20M

CCAMR SYADIC at DED LADE COUSbe roaOedthoe= oBwi tenn Anhf10ý

ble in advance. L The b1 badsotwd m.m
if~~~-r" ost, lated by*-r the suscbr utwer o uh u

Prce for> advrtsemnt will et pl on mapplction Order fortç adver, »ii P YE

3ti001 A'ùg RUca NOUS VITu s. CKT
Coabtdòtionsé6 ofaue the psieronsbin whose ite rest ths journis ub4e

gY of4 r th e it rwa dne pa r ch p-t

seko ass ge the Immes sho1d ie promptt
Nocifyg psabneker ofdWcý &ss gularty On Toono av tee it.th
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"ber of loves-to revel, It is tu cost fabulous sums of monge,,f:zoterse, it
n te estrn artofSt. James St.; and whille the u hti to be a place 4ôf next to heavenly splendour and exellenc e

'estate transfers, recently effected in the same street sOlewcat Management, and it is to be erecteýd some day cRDASAs
farther west, may foreghadow mrle buildi n ts in the loaiYP-NOMASLS

City Bullding; Inspector has recentty rrfe Y1yW call fregl & 2Lmàd$é OOT
buildings.in this street. This Iby-law very proPef ne blns.9t'1 PhoeMn 2 0 .

durabl ein materials in the construction, of tawbule'n orre at%2

It forbids the erection or adapttin of buligfrsalent

factory purposes and contain h âhrcrOý rte y

that new build1hg amust be at least thmrie t'h and hlt b

eigh fan in-eigh fro thesidwuld not ;n e-very case be

u-ppoge'd that.a detiand-s arbitrary

arirarily enforce4 t idS.AnrwS.o h
in the block betweenSt. Timotb th n S.Ad e e ntire

Mr G aliquette, who now owns nearly tectr

north, is.to erect a Aive storey factory, which will however face

bloc ,ndrew Street. Mastr . Henr Morgan loage, block

bo nd; byS.Cteine st., Berthelet st., Union avenue and ' Cres oelr n enfcueso

Alner st. and intend tTh poide them eve with factor "c GO r Modls ",% Olft urE NTSo

ie 0 n order to allow certaiSofthe xisting leases to epre. FG o r P Inero a d E ro r D Ecor Ti

University t. and McGill Colla ove.venueO te ait derthe um - -W IE F R C A O
ton Post of cea Strken. Messrs. Lindsay, the Piano dealers,

of SCteieSt an StanlyS Moloin's Bank are eret *

Th is the corner at present occupiedbyM.Fakoe 
n i

SalyStreeta a cost of up ards o 30,bu, it alcne ew atùhlod EltoGlaie n
Nhet fa troi , a t the onorth-west corner of Peel S. thnd

FBurnside Place, the Bank of Montreal have announ a k ther FrAsltsftiIt

intention of establishing another branch. The same Bnk asFo

already a branch at the corner of Mansfield St. and St. Catherine

'Stan 4 anedtoPtce sti11 another on the south-weât çgrnetp
Lawrgge treet Th Bk of H<ýcbe

SeboWplLawrnc Stv eIuhldn à héo rner of st, Denis St-and t- .. .. .

à Royl avnueto the puposes of a brnch. But, aýs in Montreal

Rak an thi r nchs set ôImrd like rabbite In a "aren,
s, is anees to b0gin to try to epumerate even ttst additions

to the family-they come s ui ky.oomnlc usata

Ink addithoisen tovry'take shape in stone and limie in the neart

rork, which prme obe a dim vision that haunts the mind of

ftue, threees This is of a magnificent hotel not at present7

lthe Monrale rTia sptbut hovering miost fretl about

lted ic n mparicun ,Square and St. Catherine st. This

>Uth mnwi h tehsPe ema now oth wdwel1ers n these part Factory and OfHoge :15, 17andqg farVis sr di0et d

The Canadian Brîidge Co.,. Limiteod
Wal.kerville, Ontario

.- MA&NUFACTURERS OF1

STEEL
ý.Ra1wa an Hihwa Brdge -ad Stýrpetera Stemt adg an %ork oXf Alf description

Railay nd igh ay atesnfurnisild la

l.T BL*A T HE AT1NCG SST EMS

1r SOHO0L8e 00LLEGE8, HOSPITAL8, #48AT iIES, AND
PUBLIC BUtihNGS

Or lig o L'%VPressure Li1veeS$am. a É ' sec.ificati submitted.

Usin Exaus stanor s and Exhausters Of. al1lkinds, ef 'Hg or %wPrssr

Staatn speclities, Fans, donapctino
staan~ble Onticat ecatl- m trroTG A T N



AXr u LIG
GLAS

..... A..... LIGRT GLASS acts; on 40 Per
ent, mnort Sky area, and increass the '

MInw to the*etnt of five tu tWenty-

corruggli 4W Mmam
unterior Rfgh% by edafiht ýreenle

through its usei,

Sample Free. Booklet Fr-eeSed both,

TH NOM MANUFACTUHe 0p,

LONDON, ONT.

"KELLY"- Warm ArPrae
RFECTIO is so are an articlethat when met with it is sure to commnd

attention. The miost strikingexmpleof
-A it mn modern times is the fiELY"

Warmn Air Furnace herewith illustrated,
.The Combination of Sensible Features
mthis furnace is fast making it very

popular in all parts of Canada.
DfThe Dealer who wishes to get in cn

the ground floor " will do well to place a
samiple order with us at once. We kcnow

• :.:-:++: .that mo ewill follow.
KELLY Warm Air Furnaces are maede

in four sizes with fite-pots f7, T9, à22 ad
2inches in diamneter.

KELLY Warm Air Furnaces heat per
fetymd wH1 give your tmstomers fast

ofg satifanction.

E end fr flgs Catalogue
lt Will interest Yeu.

fielph-ondry Co.
Guelph ont
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FRONT OF ST. AUGUSTINE'S CHURCH, PITTSBURGH.

MESSRS. RUTAN & RUSSELL, ARCHITECTs, PITTSBURGH.

(From the Eighteen Club Exhibition)
apEMENT TO

> OMDIA ARC4MET AND BUrLDERf
MRI 1905
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