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The above illustration shows a new type of Radiator suitable for
all Classes of Buildings, and may be connected in various clusters of
horizontal or vertical loops to fill up any required space.
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THE CANADIIN ARCHITECT AND bUILDER i.

The Acme
of Radiating Perfection

OXFORD RADIATORS
For Rot Water or Steam

Have won vorld-wide prestige for Strict Mechanical
Excellence-Artistic Styles-and the Multiplicity of Sizes
and Shapes they offer to suit every curve or corner of -any
modern building.

Our Radiator Catalog containing fuil practical informa-
tion and handsome illustrations will be of interest to every
builder and Architect-H ave You One?

FOUNDR Y CO.
TORONTO WINNIPfO VfNOOUV&R

THE GURNEY-ASSEY CO., Limited - MONTREAL



IV. THE~ CAt4ADMA AflCHTiECT

Any desired caady.

ELEVTORMUR os. TOU
ELEYA.TORS Any service- A ny inowor.

"B E NT G
MANCIPACTi

làFOzbER

FINE li£T, Gl

al

TH1E WIIE AND CABLE CO.
MONTR5IIik
»4Àg <ut tr . .



kj i

*4

4<

TORONTO
BIBLE TRAINING

SCHOOL
COLLEGE SI

F7 -- '7 i9

CAADA twM1M AND D a co -

,O .XV.N .1



-"---d ee -------

LI--

TRSMGE RESERVED E-ACH MONTH

FO THE TORONTO ARCHITECTURAL

Vu. aIv. No. 1.



Th-Canadian Architect and Buikdr
ILLUSTRATIONS ONi SEET

Proposed Office Buildn for Messrs. F. B. Eddy C.Hul e-Sproatt &Rlh Aciets
Plan and Sketch View fom Gallery of Bible TriigShoýToronto-Messrs. 8ke& Horwood, Arcbit et

ILLUSTRATIONS IN TEXT.
Elevations and Plans for CottageMessem. R. J. Edwards & Webster, Architects.

ADIDIIDNAL ILLUSTRATIONS IN ARCHITECTS1 EDITrrg
Phtogravue Plates-Bible Training School, College Street, Toronte--Messrs. Burkde & Horwood, Arheh

A Eetr' eview . . . . . . . . . . . . i Q etosad A s es . . . . . . . . . . . 1
The esigingof Publie Buildings . ...... 2 MessH.&SLo ,ChrteowPE1.. .. lEductioal orkof the 0. A.A . . . . . . . . . 2 Inecm uiaon . . . . . . . . . . . . 1MaulTraining Schools . . . . . . . . . . . 3 RofFa ig. . . . . . . . . . . . . . . 1
BuligFailures . .. . . . . . . . . . . . . 3 T eSrnt fN ie onsudraSern od 1

Acietuae Training . . . . , .. . Th Cosrcin faRof . . . .. . . .s
Th eessity for Proper Fire Escapes for Publie Build- nua; a mrSw ..........1

MNRAL CORREsPONDENCE ieEc Ats1
Architectural Course of the Monument National- Tetof7 1 eyadBrcw k.........i
Building Inspector's Department-Fire Issurance lsiIon rk............ 1-Notes . . . . . . . . • • . . . . 4- y te W y . . . . . . . . . . . . . . . 1Wloing the Nýew Cenitur . . . . . . • . 5 MNFCVE N AEIL

Acietural Training for Caadiae Studeets . . . 6 huriiPlt ls-rduto fBßd
BuligMatters in Sydney C.B13. . . . . . . . . 8 n aeii nOtro-auatrn oe

Th ostruction of Icee Houses . . . . . . . . 8 Bidn nT rno. . . . . . . . « . . . . 1
•it o Painters . . . . . . . . . . . . . . 9 H a 4urdt as h e prt fAr1
Setî u ies - . . . . . . . . . . 9 e a . . . . . . . .. . . . . . . . . . . 9Exaaig Cellars . . . . . . ., 0 Pu bn i ot . . . . . 2

Settng P rtitons . . . . . . . . . . 10 D secrtron' of he A swer ,fL n o . . . . .

A ceturys rtrosec f achitctu esirt. an &r Lowte, Chltteton Pul ce.I ld wo

whentradtionhas ivenplae tofashon, nd te iniTeulStegt of thesled faint ude a Shdng Lodim
vidul deigne, etherin prsui ofthe ashin oro Tee Constrcekyn of ein RSor .ibr Cotsw

quartressor ' .f .h .et y .u .t .a .n .t .a . . . te Deseno livng rpower in andiae rvvl bcueh

century o Aen centurys etrospect of aith etre- hdmsee h eal fhssyead wre n
first of sse, 7,88 thGee Elih , ein g or. ld,' ihfed m u l heeeprecso h et
LoveStor , i ra cticaslly Sir Cev iew o he r h e etel nt y g og v d ii nl p o f t a ' r s l n .

seated a inr beteraith at is ty o f sthe peiodg W r cUt mdt pako h oheR vvla

orio f roject hr ,a ane t ui stf rG ti hap pegrrdit as the fashio chper (aofpd h
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hi ~ hlinb iktory ma iodn a itetue in e Engla acietr. W a a heGtideia A f
Gotie anr o . th e Mayi R evv l n its cos u e n-a ott atof fle co v ni n n ok o t w
Si C rlýs ope r'e ffo rt weo e cdve wned unilth e ue nd Pu i al d "t c prn p es o d sg , af r th

cam up ned i a the orgnlo lCeveing Mof th twenty etawr o negnrton t antfrohn
findit atmdue msue d ir Crsope S Chneeal tM sswa ietdt la h hlde fIreseem o na e benathe a k l of t groine s teciling h ln odtotePoisdL n. A aintRic ma, tcaved pfedant vs, o he rece t completed og nslvr cno b re H at oc
tect re noperoec twhich as " ean ntusi astf rcGhi c- u ti etn h r . I a nyt e G ti at oture as"a hawasr entetin igu f mtaorphstuing tervvlta a u ntelwcut.O eofoneof hemor c fami l masin in ofbstmad hotf the modelen of ah omo r om nS a 'built o houmme se . Wme may fercel prdety r s u d thatsaled stbihd atta i . N r a
ingso etith centuio rye studnt ofl ac ht t e hohdpbise i ou e fsece lk h et

shew more ben llte orksh of thearly o othicists.ta S sq ene vep wre y rvmedaeal tye thr of y th e ubdivisi n ta fG th aci-s ec o h uwr omo eiea okt h x
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clasion of its spirit. Between the pressure of classicthreainofrctcs nente httee

tradition on one hand and Gothic revival on the other ms oefo tsm eut iewswe h

he took what might be calied a resultant line, uniting nrceoanrhictnoteofcefaohrwsa

qualities of both and ending in work which is both pre- sga o oeigu h rwnso h rwn

eminently modern and pre-eminently English, and which bad ihnwppr.Nwteeaeascain

has mnany fellowere who may with reason call them-ofacietinhr pvnesndrhtcsfelyi-

seve a lgitidae aproduet:of the movemnt to be free. usimetnsadnechoer fieshepbls

William Moris conducted another off-hoot into theabu hhtey-rtinng Indiiot hss

way of sound work and has left what seems to be a pr ftewr fterascainteaciet r

very active progeny in the Ats and Crafts designers, uteighedcaonfsuet.S htterae

with whomn are affiigated architects of undoubted origin- sgsta h eèomn facietr nt

ality, who at any rate are going to see to the botton ofconr sgi tbenwthhee etuy

the question of design What the Legitiits, Messrs.

Bedley, Pearson, Jackson and others have been doing I rhtcuei aaai ohv
in the way of advande is not se dlear in the colonies, TeDmt¾go hneoftehgetdvlpet
but at any rate they seem to gain applause. The Re- Pa1cBlfl oese hudb ae oidc

versionists are sidde the success of the Institute 'of tegvrmn odvs ifrn ytm rmta
Chartered Accountants, following the lead of Mr. John wihbshtet eni s o h einn fpbi
Belcher into picturesque English Renaissance, distid-bidns h pcla icmtacswihcue
guished by a freedent which in foram has been suggested M.Fle-nacieto ra blt h a

perap by the Gothic enaissane of izabeth, but in nvrhls o salse rvt rciet ea
siitbas o denkt itis:odgin in the Gothic Revivat. th ipslotePuieWr Datenwe hy

On this continent, up to the time of the Amnerican aan otmno r ulrsclbewudfn
war, or perhaps until Richardson, England was the i a oepoial ouetersilfrteetbih
leader of architectural fashion in the United States asmeto eiprvefrunadhePbcWrk
well as in Canada. So late as 1883, when Richard- dsge slkl ob lasa vrdie a ok
son was near the end of his short career, we find Mont- igt h es datg.I sfrtebs datg
gomnery Schuyler in Harper's writing to attack theoftecury okna heqsinmrl rmte
futilities of the Queen Anne designers and deplore the pito iwhwt rcr h etpbi ulig
abandonment of Gothic. Since then what waves offothcunrhate siigofpbebilns
fashion 1 al of which have their examples duly set sol edsrbtdt h etdsgesi h
down as a record in that museum of architecture, the cuty eetdfreietsilo uttesm
city of New York. Now American architecture is picpea n ag iaca oprto ol
French, and, according to Mr. Ernest Flagg, is to beseeta rhecfoisbulng.Ita stecs,
French. Mr. Flagg, as the apologist, if not the great- teewl lob oerwr o rhtcswoapr
est exponent of the style, says it is not the imitation of hgadteeoesm nueetfrsc siain
French architecture but the adoption of its principles otaamterfthsknwulbnfitecuty
that is the motive power of this American School of ohdrclanidrety Drct bpouigte
Architecture. Why the principles of the Italian' Re- bs osbebidns n nietyb otrn h
naissance which went out just before the French came ato rhtcue
in would not do, or what principles French Renaiss-
ance has which are different from tþose of other good riimotnt hescs fte
architecture is not infmediately clear, but probably the euainlwr nbhl fsuet
explanation is to be found in the fact that this is really th0.A.. obuneak yteOtriAs-
a Beaux Arts movement. If it develops as expected, caino rhtcs htabgnigsol emd
its development will be one of the most interesting a seryadt spsil.Tewr hswne
movements to watch in the history of modern architec- wl oacnieal xetb xeietl h
ture. At present it is very French. It is a great ques- siaiiyo aiu ytm n ehd ilb etd
tion whether the real American architecture is not Tepatcl xeineteeygie huddtr
quietly deveoeping elsewhere under the hands of Mr. mn h ie nwihteisrcinsol rce
Wilson Eyre and others. The Philadelphia school i h uuet copihascesu eut n
seems to have elements of true greatness. in it. fauewihi ol er eial oicroaeit

Our den history is a redleetion frotn both England isrcosadsuet ofcoisweebidn p
aend the United States. We have our old colonial lacsndmtrl repoudicrerhtte
houses built by families of the loyalists who migrated tdnsmyueradthntreotera aeil
from the States to Canada ; we have sente exiangles ofanth rcstrogwhhi smdetps efe
the Greek, wave, ceey in the way of early public build- i srayfrue ulig ncus fcntuto
inga; we have, just as they have in England, the greatest sol nlk anrb iieta h tdn a

example of the Gothic revival in our parliament build-haeopruiytobrvte todofnslig
ings ; we have a typical exaniple of Richardsonian adapyn h ueosapine n aeil
Romanesque in the city hall of Toronto ; but bo French wiht-a ne notecntuto n qimn
Reaiassance as yet. With thesç acquisitions of buiki- flrebidig.Raiigte motnet h

ingsand inany more we have hadl little consecutive tdnoftiphsofeuaoMrFeerc
architectural deveipmaedt. Int the last ten years of the aceoFR.BA PsintfthArietul

contury,~ ~ ~ ~ ~ ~ ~ ~ ~~h relv, asbgnacànes ake nAscations of rectpops to o anhe tha thelie



a reularseris ofdé n t hats n der th heigh t ue Alag rp timoth yun rmnaeb-
archtecura stuentmy he wahe chadc be foqurce gnigt elz htt b o ptn rhtc

stan th na ure nd ossb hts o the s trctur dw nh b u c sf lsr c u eh st ev r a eul t d e

may ~ ~ ~ ~ ~ a ene notecryn u n fhsde signsr. to inalatvrosapcs I utb elad eo

m ir.l O na e 
th e 

s uittn 
o f 

w s e i l e u r m n sTHE Deartmes f Ear sto buid i a eb euiu nis rprin n ei n

SChSlà. h ave be n i tet s hfel nto he app e of c n t u t o a i o o n s h c a e o t n c l e
Montreal, ~ ~ ~ - is brvdgfrt e ingdutinquire ianto. t" ebescesu n hsrqie srossu

evey roinc, ndabot iv mo n be y execed hew- sh anb naciec ihu ar oko
three bighest ays follw therebicsho fodffre n heseane eth fl noth opaenyo h

the irecionof tirtyexp rcdton ers ofe newy buildingsièeces orua orte rfeso
Toronto has just ofote t e isting builing byn e r neigth o ueosaci

tpecially shoulds itl her de-raelngi Erp
ON he i t intbtaied beoforte a pr build- o hmsle heqitdint f h ra

and~~~~~i bh uinerse u fte ipsdupon ext a rf apo lAcietua riigfrCnd

of an accmulation f canoure ly toda be called rpycrflprsl

out o the erpenicul r nd proeson a n ieysg t is
tionai strain woula hav bgt the sftrue o The NCSIYFRPRPRFR SAE

upon~~~~ ~ ~ tehasothocu nt. berealedy ine Canda UBI UIDNS
of~~~~~ ~ ~ th al ftedilhl o e ll aoswetrined r h s allre h el kn w rht n

Vanco ver, .C., ollp e t Thi cotracnngt er ab s o ier fQ éeh sbenp o pe ytercn
the ccidnt t sevre er uOnetesa r and a fny cuta ohetr .. eadrs éiintSun ay th 1th ns., hewals f aMin four gh st b idig e rsd n ofteU i dS aes nd heP mer f
at N . 12De resoes te benteen, gote gane C nddkn ta éilto e nce ecm
way andth buld ng nditscotemp nt to underakef h tl n t erp bi uli g i h c a y p

overulin Proidene. t hnon 'eq irn ex e thowr as r l o rsoyo h b idn te atc c ut
eve, tat lie rsul wil a wa parsøns thenor t-deay n ftesois yjs on u nt acw

and e a more rigd inpecion f eistig b ilrigsiayo cre M peruddh tis r m h oo h reft rm n

mandd tat aperit ust e otaind bfor angilneetr , rflo ofþ e thae bulig h er pr ou b e are

féret us wheeby her woud beimpoed uon t h prsidce fof the oUne tes nd thef Pemier
grete sran hanitwa itededtebrCapnada, onking that pulit ienbeenctd o

Ths, and: Mth r. blia illage in w hicsr he map
ARcHTECUREcansurly t-da bealld sons esiad i to n s bepoi esthane sofatedy st iwa th
one f te larn prfesionsandit s e bulsn absaf tmean f xt ino casl te ofcudrn. -o the
theefre ssntil e te elfreof he fistilrways s u pp e ha e odiectp b communicatio n d

profssin tat t w.ý eginingte e ralied n Ched bing but s a cceiss tlo the might l ev ad thetoc
thatau rchtec re uirs tebe qualy s wll ri e ver doornt o r r f the b uilnt di e g (the: opte o tre

for ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a onealn a otrlayr n thr r o th of the sres)byjt oingw out opeig t o f thaer
thei prfesion. In the pas ths trinig semste ad from heei enteringt oface te staircaset b

havebeenthoght ore or lss unecssar, ad an cIt is ue s o te baet e or e staircase-if n te rnd

and ho kew te dfférnce etwen Gthicand bof te buldingthat crido, f r th fotder ef armhufec
Clasi wrkderne hmslfcopétntteingak t tesaevlf the upemøt n f bef

any buildng that mght be gie tstory anr floor- Thf sy t h e builn g hereo hould be aeconsruc
tuntel mot p rsoisin he ast hae b en illng prtonof corrido r o dutingtw rds n, wit ah af fhe
intrst b m wth teir ork with ut equiing tproosfi tir s f rom thr e o utoes the reoft i thon o

te hs ablit or is rainng. ew ersos een t-d" Thcoies," says M5d or. Bal a e " wil asure the dsim

knowexcet pehapsin avaguewaywhatconsfirts fopei o en spoedc toecae by5fo the doo rs
an achiectraltraiing bu itis e behopd tat hi indowsde l of a first oor tsgruneve and thoe fo

stat ofthigs illbe oneawa wih i th ner pte emnoee for oters of sthgesen s fub-sto is . Th e
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seeral halconies are reached fronm above tkoynwards rhninTefolwglstftewrkfti dptmt

by suitable iran stairways, while the last flight leadingfoth a enyrsasbncmpldyM.Cauead

to the level of the street is hinged at top, remaining UP
until in case of fire or panic it is released by a nyere 80 $90097,j- 33866
pressure of the foot and then falls to level of roadway. 81 200783e5,0

Mr. Baillarge further suggests that any legislation 83 27056 o
dealing with this important matter, should contain a 84 3-0321,490

provkso that " any boiler for the purpose of heating the r86 20031 e8,5
buildig, or figthting it or for other service, as of ele- 87 280 0 1,0

vators, etc., be situated without the buildinlg in a separ-

ate wing, so, that in case of 'explosion, it may not 10 010 3 ,7,0

jeopardizl the building itself but confine its depreda- n1w twl ese' hrewr 3 ulig ,ce n

tions to the wing in which it is erected?"ytteý a nyarvneO 27oadi goteewr

It is to be hoped that Mr. Baillarges apadtion will re 1Y4. ulig rceyt h eeu a i5.oo er

ceive from the governments to which it is addressed ] ortmsa uhwt e aftenme fbidnseet

the nmeasure of consideration which its importance de- ilntb isdytheitrse ntewlfe-otect.

csage onrm Canaanrd A; there aim apeas weenvr olc

lbmaat Mr.s darox an ewul ugstta helcn. eri

As everyo Motsae ths awared ar aeries o twenty tetue arect fo

ths aree deanoted tod the theor of construction th andu the reaide
to archeology Thesein are speclaDy intended for architecturalin

students and thoseeen geneall inteeste in costutin Thisn nseto

yeartrn the profsso hasy atr hise disosa overo 4oon ofanterge
forde ofe thete prncpa monuent ofatm th lag podd.n fwhc

J;ca Vene Archtect who was thei profAsdermup toes this year has
ronsigred in favorf ofs Mr. Eagen Payetteutbl eery e

wines the departure of Mr. Lacroi fromil the headnc ofk this de-.

partmen Mr.pectera e, aeercnl member tftb Archtecura Association,
for hai chargcaton and great changesin can alread bee see. Wer

lacknslvs The basinésg like methd reesgned, now ande and metodar
to berl found and ae watria addtio tol the treasury the naturalwh
roece The annuale coportre wiDBe produced atitr thespncofeth

aont but the ofloin itemse were procured.ony or er al

tgpo Numbe of% perarkitrs.
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June. .... .... ....... , g i. ie ud rth ree tbyl w

AR HIETy....................L.la oo s 6fetlog,1 fe wd a d o fethih

August................. an h w an ad lt c ul

As Septerym er.............. f we yletuesar
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maeilo risadte2eetino ihng

sld s ofteprnia m n m nt ft e ol. . W a i h p eet tt f o r ow aia7y dstita
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J.V n eA citcw o a hep oese pteti y ab s n tlyt enu b rd ai t b o d rn 49p oen e r
re gme infav r o Mr Eu -en y ete

Deebr.... ...... d oudyu ugs frte mrveeto

BUII)NG NSECOR' DPARMET.theMotrelValue.ppy

Since~~~~~~~~~~~ th6.ctreo r acoxfon h e o hsd- 8 o a o eetteeitneo a ek o

partent r. Causs, a embe ofte Arhitetur .iowudyutk apeo i o nlsi

ba bilchre ndgra c4nescn lrad e ee, hre 9.Inte as o ptintsffrig rm cno.ou dsos
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compsedof hre me frm te Architectural Association, the tepdsa ftesau fPtrteGet>o usa a o-

Builers Exhang an thcpominent plumbers of the City- oyeragmvd',itdsininnehde ilsr
thes nie mn tamee beèreand and agree definitely on forcingmoeontbrshlwdouie, t rnrasadio al.

FIEISURANCE. lsso n a o aaprnnra ohwa ancsoe

The ecet rturs o th vaions fire insurance comipanies do- 8 eti eghb of.i egtadi ndphwr lcdo
ing usiessin Cnad shw te ba:rest margin of profit, and inth oun6 fehihadoreivtm.Trisowe,

Saie csesan ctul lss.Thee facts have mhade the comnpanies in. r ob hr a enntaticie lnswr ul ad

Menrea inpec th vaiou lage buildings in the central portionsth iefladhnrmods htnorceb f oruue

of te cty nd ateeac buldig according to its prescrnt possibil- ain ad h ie h omn hmevsd o peit
. iiesofpreenionof prad f ire. This, brings to the notice of hv enaaeo o arieteoeik ruh yte

arcitets nd wnes o prpety the desirability, in more ways fo gp aaonteacetcptl negaigo h
thai ne o buldngsatha te ir losfireb sallintsseenwfiieshws àafosmalofthlfllinihtheth sevenabeup
of fie, nd iae te sudyofthe different formis of fireproof- ne-,btmwaofxpiigthtigishtteEytas

ing spinler, frehas, ad»ther means of' preventing fie a iaswwoldot-yheblskengaprgadis
timly neandonetht i ofennot. considered with the impor- cnr fwih taotoetidol rmtebto ,atc
tanc il eseres. herearefar too main firetraps in the City fa htpitadheswn i noplcrbudannlnef

AMI> olinglo rte ofinurnc, ad f hee rteand ncitsd athesedfoemratesl he eareoegrainereasedt hepe
if illten tamak owersof ea estate look more fudly and we teicie;tesoewudte i onutli etdo

trut oreineligetl ino hequetion of fireproofing. The
preentbuldig b-lws re artoo lenient on this question and tebs rprdfri n rprtcl rn fit oiin

fauty ireescpe an fie hseare allowed (and often evenl none Tewrso niut r hs ahro rt oc rmna

at al) hrogh lak o an deinite regulation on the subject. aothndettemtoswhct-ayavdvidegns

Mr. aza nd r. Vnne ecetly returned from an:extendedstour ohrdy n as hmt n egtrqiea hnteio

throgliEnglndFrane ad :aly, renewing t.heir acquaintance tbsa ea nEgad44fe nlnt n egiga
withman oftheEngishcabedrals, besides taking in the mcec ftea n fHrMjsysi2 u rgtso

beatie ofsevralItaianediics in Rome and elsewhere. th eid(a.5otnswr ak olofndasdbdlyt

TheCandia' Sciey o Cvil Engineers, at their monthlyon idefetadstunthpîrpeae treivtem

meeingin eceber dieusedthe question of varieus "Straic- ThcosrtinfteBoklnrdgteFthfFrh
tura Pants-a eryimprtat subject in that steel is nlow rdeadteTwrBig fLno eerfre aa x

gencallyencsed n suh amneer .that it is impossible to re-a plsoenierg kladpors nthit ctuy

Thepaer ea a ths ont'smtindg of the saine society teidctoso h nmree n h eut rie ta h
wasby r. hares ailarg e IMiasonry Damns and ConcreteFitoforhbdgante wrbigLnoi asyu

Wors."Mr.Bailare i wel nown as a arember the PQ.A.A.,hubesosia otug htwenidblsaant
andonewhoset anexapletaothers in always being presentlagsufcsi ertst psaondhedeofhetu-

A metig o te AchiectalAssociation ia to be held on the topeipr"eonheposesd e-tadt ette
22n int- a cnsiersme roosed amendmnents to the by-laws. cuayothstten ltnoesadtwrsteotr
The hie chngessugestd ae, tisat the annual meeting shotúd cnr ftebidn eaenwi n ewl adyfe h

be hld urin th monh o Jauary and that all mesibers stand- idwheaweneaprcestedg otebulnge

ingfo elctonof ffcer mstbe nmninated at teast fourteen festewn hr ab obyicesdi oc n eoiy

Mr. rthr Vicen, sclptr, f this City, recently spent several lcritfohe igouprsnaddw lisheidn f
monts i Roe fr te prpoe of making drawings of thethNotPlete iaprncofheosefmCtytet,
canpy ve th min ltr i te Basilica. Free thesedrawings tedlvr fbiigwtrfo eta ttos n h

a fa-siileof he anoy, ne-alf the sise of the original, has clnzto fJmsBy
beenereced n St Jams ctrai in this City. The canopy is

50 eetinheiht nd22 eetwie, composed of more than 3o,oo000NA

WELCOMNG TH NEW CEÑTURY. Trnorcnladmd h cuitac fsieo h

IN repons t te in itain of Mr. Chas. Baillarge, the laigaciet fta iy

vetranarcitctengnee ad writer, of Quebec, aifty-five M.W .Rtaaciet t onNwonlnecoe
ýretleen ssenbed n te dnig hall of the Hotel Frontenac in hssbcito ateCNDA RHTC N)BIDRi

thatcityon he eenin oftheit December ta bid fareweil to eoae neoebaigte rts oto rs otg

the od ceturyand elco e eew.i Seated around the festive amswtporisofheQentePicefWlslc

boad, he omanyplesanlypassed the. tme until imidnightDk fYr n h atrsltl o.I h oe ethn
whenthee apeard onthewal at the head of the room Il gei " onraecosdtefao GetBianadN-;fudà
in tetrialy lt ettrs Th efeet was very impressive as well MrJ.G encikivnt oluf psmgade n

Thefeaur oftheocasin as an address by Mr. BailatgeThfia nemtwl akpaca Bsohr heiead
in te cosig mmens i th ol cetury, in which he brielty re- hlrno esae eie
vieed ts cheveent. I hd, he said, been morefaiful of M.J .Gne a enslce a h ersnaiec

prores, isevey nd nvntinnot ta ly than any of its pre- teTrnoBidr'Ecag nteBado aaeeto
decssrsbu tan llof hei#ut together "lBut what wethTono ehiaScol
nevr saitsurassor ayb evn eqütil" sad beI is te cLa*Ssio
arcitetue o th Geek an -omans. Can anything be more

beatifi tan heCornthan olmn and its exquisite capital ? MRANISTUEOACHET.
Gan e bat aPhiias r aRapael ? Can we even equal them ? TH rsdn'adeselve tth34 nulmeig

Antquty adalo tugt u tatheavy stones can be detached hl nWsigo nDc 2h hwdteafiso h n
fromthei paent uaries oved, transported to long ttt obinapserucndin.Tedrs evwdth
distnce, tkenhol ofandstood on end or elevated to eain ftentoa oenmn oadteato rhtc
gret eihts; utthe lftus no trace of how they t

rethe atdetta of the tøti of Ptrd the eat; of usie wasrom-

wentabot th thng. f curs thetr-POrttiç ta diý-etsse them cotiof Pre th otioneasy iTer e rangdo the posi-

tApc wa thn a itis owaays inthewgyan norotI tin o ther can be oesainineard werte brt t d

stri 4c'X 0'X , ga 3,00 ube ee, or tan20 tns fr hi hae bnawae deo ho toi raise theobei bogt, gte
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ARCHITECTURAL TRAINING FOR CANADIAN ofeuldfiutinaqrmn. mschste

STUDENTS. lmnsoarhtcuajuipueco yeead
By PROF. S. H. CmAaP. snttoaeraiyeog curdb ovr ra

Tn -uestion of the training best fitted to prepare the mutosudae bprcilaqanac wh
architectural student for his future career is one that is culwrinecto.Ohrssc atetcn-
not lightly to be answered dogmatically ex cathedra, a nweg eurdi seiiain r adyt

In Great Britain in recent years it has aroused very eaqidatalxcpbysmwtpronde-
widely divergent views ; and the establishment of the ein adtenusrth ytmtzstersls

regular scheme of progressive examinations, by whichofeprnc.Teriilsofostuinhug
alonebidmission can now be gained into the ranks of gnrlysml puhi riaypatcaet
asociateship of the Royal Institute of British Archi-lag xetcpbeo vr ahrnia deo-
tets, met with very decided opposition from seine of mn n nseilcsscno ergtyapeed

the architects who stand highest in their profession in dwto hesuyfavaedpli mhnc.
:ngland. It is only necessary to mention the name of ecathru kold fmteaisana-
Mr. Normnan Shaw, IR.A., who gave the scheme con- acdapidmcaisisesnilt h rhtc
sistent and dignified disapproval, to prove .that such woaprst netk-n nesadtemr
opposition was neither petty nor factions in ita essence, cmlctdapiain fmdr osrcin h

but one of real princelph. It was based apon the view ter fsrcue n tegho aeiltee
that architecture is se essentiall an art, comnparable te oreintyfm.asbc uhmoeutdfra-
paiting and sculpture, that to sulject those who would dmcathoeilsuyta ygn rsntto;
practice it to the digid and fallacious tests of inere ex-wiesc ujc sseiiainwiigi nyt
aminaden is to confound the substance with the eteedithmo gnrlwyaacei ri-

shadow, and to substitute the mere externals for the es- nadms erlgtdt h eido rcia x
sence, or ( at best ) the means for the end itself. einefraqieet npatclueu om

It is not accessary once more to discuss the endless Teeihwvr htsd fteacietswr
agumsents as to whetbør architecture is an art or a hcisebadinteer :Dig.Teedet
scence or neither orboth ; the discussion is apt to be dfnto fa rhtc s"h a h ein
barren, a mere beating of the air and cudgelling ofbulig"Adndegnt shaariecrep-

But to decide on the kind of training that will best lead wt h te rsta iitrt h etei ed
the architectural student to achieve the highest resultsofmn tiindsgth aariecudubdl
inhis profession involves a very vital question to aillsosbsonatsi niiult n oe o
who are entering upon the career. It is best answered ebns);iasnealthohrbacesfbs

by a practical regard for the nature of an architect's tdanprcierebtcesoytdsgn;hy
work. aetemast nedwihtedsg xrse n

A fully qualified architect is expected-and justly ex- ebde npraet ia om eccrany
peted--to have a sound knowledge of construction anddeins rmfsttla heanadprrou ub

'f the materials used by him in construction ; in the etfracicualring.Ti ndtthmas
povince of Quebec, at any rate, the architect is held b hc ti ob xlctycnee-daigo

5t lé~gully responsible, along with the contracter, for a epeso ffrnadmdlig rteraiaino
coniderable term of years for the soundness of the con- frnadclu-td-h anprino h td
sruction employed and the quality of the materials n' erismtb dve uigbsyasofri-
ued. Further, the architect is bound to know the igadpeaain
pineiples of hygiene and sanitation, together with Ntocure iunrsodth hs a-
vntilation, heating, etc.; very frequently, like a law- csoy rnhsaei hmevsuimotn rt
yr, he has to set himself to acquire very special know- engctd.Apaiafymddpulcsqie
lege for special cases. He has to have the technical rayt aepop onzneo ht n emt

tnowledge and skull necessary to make himself perfect- u lm nprnl o ee h upco fsot
lexpliit and intelligible by drawing and specification, oig n h ulci efcl ih.Abidn
Ad, dinally, thus armed, he has to set himnself to study 'hti naiayi l-eindi eyvtlwy;s
ech prolesm presented to him, to arrive at the best so- i uligta see novnetfrisproe
lion for it from a practical point of view under the tedsge a e civdtebs ouino i
coditions obtaining, and, while fully satisfylag practi- ts.Adtepbi r(tmyb)piaecinhv

ca requirements, to design his building with aesthetile gfie egttebs, sntrlydsaife n
cosiderations ever present in his mind, and to produce uanal rtcl h tiueo ido naci
- esult which, when realized in actual construction, tc h shmefstsidt ev hs motn
sall satisfy the eye and, so long as it endures, be aisusn sdegnl-argdadolyhftogt
pasure and satisfaction to the beholder.ou sntvrredlt bcnoe.

The ~ ~ ~ ~ ~ ~ ~ ~~~~~o eqki olgtoe h qaiisnee o h ua iffitenkyt the acr emoent.e hset nito
achivemet o geninesuccss ae o no eanorde. telemsets arcthtectuan jsrud fte moenacht
Eve wih nturl ailiiesfo anarciteturl cree thysaiitio ar rleas eough acquirtrth mn h
and strng bnt owars th wor a tudet sin amonet f st, ied bys practsica; and s ic

Must itis elfevient exrc lng atinceandof atue werkpctv tn executn ther e, tecuinoe

sel fitedforWistak. nd t i wel ort seiou Fo be cacquie aalir cbomraeh asiy; u
conideatin hw hs ear oftranin ar t bespet te asperiec a l theutry thnat d yteabrstan

tn b"t ad"nta ~ ~ ge nsl eraly ipe ewgh n, iordiny 13 grw n
............ et ail re delpa d.n pawi*t4 of seere at almu n
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definitely i easily atrophied, if allowed to lie dormant, anutams ognuta ui rapetc

easily perverted, if not trained in the sober paths of ct oet iei rhtcueaoeiltandmdo

"1sweet reasonableness," it is the essential quality of rtot ecpcmaaivfntttlalu.

the architect, as--though on very difficult lines and Tii a eojcei olo tacietr

wigh very digferent circumstance and aim--of the sculp-fo h ihrsadont ug fi ytesad

tor, the painter and even the musician. ado oehthg darte hna rci

Hence it is that training in design cannot be begu a ,bedwnig rfsinlcre;wihmyb
too soon or continued too -long for the architectural flygatd o h ol ihtetro î

student ; it is his life-work, training in which proceeds lf-okaddlbrtl eoneisbs n uls

(or shdald proceed,) all through his career, pari passu osblteThedcinavctdde o, t

with every work he undertakes. rnlan toc diema seirorhgr

It is true that proficiency in design is not to be est-py ntecnrr tmasadtoa tdcsl

timated by hard and fast rules and tests, as in mathe- adadn eri a e opeiiaytann

matics or any of the more exact branches of study. And o es'inesarlpomevryrmtyee hn

hence the opposition that was aroused against the ex-moewrorokmrehgl ad Buitos

aminadion test for entrance into the architectural pro- ma etrwradta lk ite si l h

fession, when established in England by the Royal In- 'rsisonrwrwiei h ogrn oi

ýtitute of British Architects. One-sided that opposition rnsewdofmesutailkn,

may have been, but at least it served to accentuate Aaei riigi omr uefutalxr

most strongly thie truth that the higher side of the wtotuiitawseo rcostm.I stebs

architect's qualifications cannot be appraised by the adsrs-o oti steol-odt tant
test of the examination room.th etta a eiustocqr httandf-

But, if not to be tested by mere examination ques- utindsgwhhi acteivndocliae

tions, the faculty of design is most assuredly to be ta rtclashtcsnewihi h liaeesn

trained and cultivated. Study rightly guided, stimulat-ali lbrnhsoat-eto.

ed by criticism and aided by growing proficiency in gissuhtangtw coetoshvebn

drawing (which is the architect's medium for express- rie ista tmysil eis eod hti

ong thought in form) is the surest road experience hasted ofsrmdicty Gnuhwvr sra;

yt found to ac.qure this traiding in the faculty of de-. nwe otcrig ny epet aéylf otk

It i, tharefore, easye aonderstand the strong plea "kc vrtetae hnte etrit ra

that is urged fo acadei training in architecture. No- wyad"gnitangi. Isncsotrnn-

where else, outside the academic studio and classroorm, sildgnu eogt oacslo ora i

can the samne education in architectural design be gain-Onteohradmsofu lngomdicty
ed. ,It is easy to scoff at it as "gunpractical," 'l wastean nhveoqurlwt riigta assuso

of time," "dilettante study," and se, forth. It is just orbs-fsil naplmdor evs ti

because it is (in a sense) unpraetical and dilettante that nedgataiifmiorycnb rie eois

it enn be se, valuahle in the aesthetic 'training of the etnolf odoisws.Trndmdoctya

student. in actual practice ail sorts of compromises eatmybrepcbliswk vdoffen;

have to be arrived at and accepted for taany reasons, utand twl adde)afitu ihagesv

such as cost; restriction of site, etc. But in the aca- alrs htwllntb anad

demie studio the architectural student can put forth allInCadndfraain tetsthavnag

his egforts to make the mòst of his design, udtrami- rtethnesiy-fadmctanngnacie-

melled by merely hampering restrictions, to work it out tr spclal oet on onr ihn

by study into the best result artistically and sO to train acietrltaiin fison ihn motn
his adad to attain that standpoint of sober criticism bulig netdfrnthpa ofrmasetbt
which is the fial guide on the highroad to egfeetual cnicn tnado rhtcua oprsn e
achievement. cte radhv engoigrpdy n mot

In the ordinary training to be derived from even theanbuligpvtepbiendaiolreisg

betof architects'offices this is q uite unattainable. With rmAlnitePafe.Iiso ayt vrsiae
te very best intentions on the part of both nmaster andthinlecofarlyimratbudng shtcly

pupil the result s, in the nature of things, totanly in-,e odo a.I nue o erlehp o
adegate fo the oficee is not the place in which such gnrtos vni hs oentms o1 rges

training cnpropedly be looked for. A busy architect ie"s itervrn fteps.I ssrl ot
is bound fist o onsult his clients' interests ; he cannot hltoCndta aainwrkbdneyCn-
make these subservient to his pupils' needs for study; ; inacietadta aainaciet eo
nor can he (probably) agford to, turn his busy office into qaiyotrnngwhtosofte ld.Sm f
a theoretic studio for the sake of his pupils' progress. orpbi ulig r oal ouet.Fle'
At best and with most favorable conditions the studentfiecmotonaOtw, scalyi arrmu-
een secure but piece-meal guidance and instruction of a otyfisnblsteadt hgpuoe.Btf
hap-hasard sort ; while in an offiee where inferior work ohr h tr sntpesn eln o aa
is done--and there are many such-or where the archi- das;nraemn ulig nCnd ob
tect-le-chief (it may be)-it is not seldom true-is all too oprdorscefüdsinwtthHue f
scantily equipped himself to ogfer guidance, inspiration Primn tOtw. Wa a ecle h
or instruction tOanother, it is only by energy indomni- rakndfl"ofbiigspuicnd rvte
table, deep and genuine lovefor his work, and perse- eceisia n iid ntewoefi agl

Vernce aied y nturl ailiy ad isigt tatamndt almost tognus hat ofaa pupi trapintii





HINTS FR PAINTRS. ifened tiihorng y flor ined and the jot }t inch

of fax eed an bol fr a hor. henremve rom apartt allow for swelling. A layer of heavy tar paper
thefir ad ad nouh wte tomae fur alons o top of wood flodaig would protect the boards from

Aftr tis asproerl setld, dd uffcint panshthe moisture of the concete,-,and willalsoprvet any
whie (hitng)to akeit s tickas oodwhiewah;meisture from drippiag through to a celing below. In

thenadda hlf intof aw insed ol, ellstiredin.old buildings, cleats are ailed to -joists five inches be-
The aply itha busb Shuldthewhiingfai tolow the intended fikished floor line; and short pieces

mix roprly addmor waer. flx sed sluton f boards jq inch aiart are fitted in between the joists
continig lnsed ol a abveis uchbeter hanupon the cleats adiedl nailedand the joists thorough-

glu, nd il nt esiy cip o fal ffan i maesa y bridged. The corners on the upper edg o te joists
firt-cassbas fo pantig oer.Oneof he estshould.be chamäfèed ff to a sharp wedgek edge. as

paiters sze s mde y hatig rw lnsed ol i athe dlat surface of the joists wgl gve an uneven foa-s
shalow an nti a lac smoe bgin toarie, hention. When the strength. of the joists wsli permit, it is
setit fir. Aterit as urnd afewmintes coerbest to cut an inch or more off the top. When jøis

thepanto xtiguih te laz. Bfor th oi colsare wedk they shoudd be steigthened by having wide
pou itint abotle ontinng moerae uanityofand thiek dleats spiked n each side of hm the whole

puleried edlea an lihare. eav th bole n aleng-th of thte joists. When a selikiwood fbündation is
t-this prepared, cncea is placed upon it as directed in

warni ~ ~ ~ ~ ~ ~ ~ ~ ~ h flcefrrbutegeing.feuetl haig

paineras e ca rey uon i inanyworkwhee a Where tiles are te, be hung or lad onold brick walls

gooddurble izeis rquied.the plaSter must be all reshoted and the anortar raked
out of the joints of the htlickwork to forni a key for the
cernent. On new brick wails the joints should not be

SETTNG TLES.Pointed. When diles'are to be placed against studding,
A boklt rcenly ublshd b Th iie Mnufc-the studding sheald e wel braced by filing in be-

turrs'Assciaio ofAmeica fo te prpoe o teen the studiug with brick set in mortar to the
stimlatng nd ncoragng mor geera us oftil, hight of the tile work, or brick may be Omitted and

conain soe vlubleinfrmaiononthe" sttig "exra studding put in and thoroughly braced and
and hagin " o tie, hat houd b mor geeraly ridged, so as to alow as little spring as Possible, and
know. A a reliinay, he flloingsuggstins:his studding should then be covered -with sheet metal

are aiddow . A god ounatin i alaysnecs- athing Tile mst never be placed on Wood lath or on
sar, ad soud b boh oli an prfetlyleel.Tî > Od plaste. The brick walls must he well wet with

shoud away belaidupo a oncete ounatin pe- ater and then covered with a rogh coating ef eement
pare fro th bes quey Prtlad cenen andcle n ortar, composed of one part Portland cernent and two

shap snd nd ravl, r oherbar maeril. in eparts of elean skar sand. When tiles are placed
shoud nverbe sed astheyhav a endncyto e- gainst aneta lathing, hair should be mixed witii the

stry te lfe f te cmen an case t t diintgr e m erent mortar to ake it adhere more closely to the
A fundtioihowver ma aso e frme o brck r ath. The cernent mortar shonid be half an inch thick

hollw tle ibeded olidy i.andoveed ith ernnt r sudficient to mnea an even and trae surface t'o within
mortr. Cncrte soul be lloed t througly >ne inch of the intended finished surface of the tile,

hardn beore ayig th flor, nd souldbe ebwen tile half an inch thich is used, wh*gh will allew a
soakd wth ate befre ayig te tie. imemorar pace of half inch for the ernent mortar, composed as

shoud neer e rnxedwithconretig. oncrte eseribed for rough coating the walls. The face of the
shold onsst f oe prt ortandcerent tw pats :ernent foundation abould be roughly scratched, and

clen sarpsan, wo art clan raelandthooug-rllowed to harden for at least one day before corn-
ly ixe wih sffiien waer o frm bad slidmas oncing to lay on the tile. If any lime 'is mixed with

whenwel betendownint a edwhic shuldbe he cemnent niertar for setting the tiles, it should never-
fro'r ý/2tO3 iche thck Iftheconree bd cn b eceed to per cent., and gréat care must be used to

madeoverthre inhes n thcknes, he cncreec n hve the lime wedl slaked, and nmade free fromn all lumps
the bemad ofonepar Loisvllecerent(naura), y running through a coarse sieve in order to guard

one artclen sarp and on pat clan ravl, nd gainst." heaving " or "4 swelling," and thus loosening
thorughl mied wth sffiientwate, a befre 'r "t lifting " the tiles. It is .very important that the
direted" LAINGTILE ONFLOOs. oundation for both floor and waHl tiling be thoroughly

'rushed, to remove all dust and small particles adher-
Forflorsthesuracemus belevl ad fnised o g to it, and then wet well before putting on the

witin ne nchof he inihe flor inewhe tie inh emnent mortar. To insure a perfect bond, it is best to
thik i usd, hic wil lav a pac ofonehal inh oat the foundation by brushing over it pure cernent
for ement ortr, ompsedof qua pats f te vry nixed in clean water. The very best quaHity of Port- -

bes qulit ofPorlan cenen an clan har sad. and cement should always be used for setting either
The igtncebelw th sufac ofthe inihedflor foor or Wall tile and for grouting the floors, and the
line hoeve, souldbe ovenedby te tickessof ery best quality of Keene's imported cemnent for filling

the.ile Whe ties re lid n wod foorngs n nw lte joints in the Wall tiling. Clean sharp grit sand,
buidins, hejoits hold e st iveincesbelw te ree from all sait. loam or other matter, and neretl
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screened before mixing with the cement, should always USIN ADASES
he u .sed. The rartaf for dloors or vitreous tiles, shoud Asbcrbra alakwies:Teprcaeo
be composed of equal parts of cement. and sand, and te rsri ud cndrao.I sexce t
for wal ies onie part of cement and two parts of sand. cuhaysz tieuulyfudi rvl.bd
The niortar should not be to wet, but should be rather ra a ehv hma ag s1 nhsi i
stiff, and should always bë fresh ; as mortar when al-rcinadte rps eueeeti oiepwr
lowed to set before using, lass a portion of its 'h nycretaalbehr steatraigcr
strength. TRles rnust always be thoroughly soaked in rnadtecmayaeisaln ycrnu
wáter befere setting, which makes the cement unite ooswhcfcurerqiet bbogtupe

EXCAVATING €ELLARS. âeWl tb ihrpoialorrcial t

IN estima1ing the cost of a building, about the first
thing we are confronted with is the digging or excava- o ôpee h rsigo tn rmzr efl

ting the cellar and trenching for famidsgien walls. This cpd'yo ahn e tb nesodta ev

weirk is generally estinated by the cuid yard, and the A?14-Ternigo tecusr a mte-
contents in cubic yards mny easily be obtained by the
following method - First obtain the:aumber of square htclybacopiedymanoflcrimtrs
feet on the surface and divide by nine, which will give I so oredsrbeta l h eal ftepo

the number of square yards on the surface, then analti- psdPatsol esbitdfrcmeetivsi

ply by one third of the feet in depth. -The result will be gtobttefloigaetemi ons-Atr

the number of cubic yards. Thus, te find the number aigmtraepefab tthdrcturn ye

oføduie yards in a celiar 18 x g0 feet and 7 feet deep, easifthrablydetteasncofmvg

there are 540 square feet en the surface, which, divided cnatI ucsflywtsadvr ag eprr

by nine ¡gives do square yards. Multiplied by 23s oelaswihwl lwy ecunee nti

whieb is ý5/ of 7 feet, we have i4o cubic yards. The lsofwkwig, reuaitinheedn f

east of excavating varies with locality, quality of mater- tecuhr h curneo adhas t.O h

ials to he remnoved, distance of hauling, and in other ohrbnadrc urn ye neshvn os

partiular but the usual cost where all things are pwrcpct eymc necs fta eurdt

favourable, may be put down at frein 20 to 30 cents 1.ru h rse ne omllas nwihcs h

per cubic yard, including hauling. To excavate clyinsalto ilbeoeuycsail xesvwl

csts more than te exeavay sland or lam eoil gravel vemrorlstouefo pakna hec m-

stallpmore and shale and rockvery much more. Lme- aothu hicnbepralyvid ycrfl

stioe rock, if blastinir is nøcessary, may eget from

$2:2 te ý2 per eukie yard, éccnding to conditions. paig nuto ooswudb rfrbet h

Hard conglomerate may cost from 40 to 70 endts per yhrnutpe easte wlwoknd mh

esbic yard, and often more when it is imaturally cdament- lre otg aitosta iltelteaeese

ed together. t okatrudrteeteecniin fdr n

1?;setting partitions care should be taken to select cus ihydsrbeta ag aac he aa

straight' studding for al door openings, as it will iysolbentaednomtrwa he oiv

greatly facilitate the work of setting the door frames. pwr n ti loàvsbei re eaoda

All partitions should be set plumb, not near enough, mc spsil h itrac fteln otg
but perfectly plumb. A partition that is not plumb isiniettth arigoahavmciesu sti,
sure to cause trouble when the doors are being hung, ta h oo esatdfrt nafri srnig
as the outer point of the door will either strike the floorth rseboutuptsedbyma faclc r
or will stand off at an unsightly angle when open ; but, tgtadloeples h usina ewehri
in either case, the door will present an ungainly ap- wl epoial eoeaeyu ;rse lcrclyi
pearance to those who can judge good work. The set-on veedntelbyoclodios.Itha-

ting of door jambs is a very particular piece of work 5neo h eal bann eaeual ogv o

if it is to be done iin a proper manner. They must be a pno;teitrs ntecs-ftepat h ot
level, plumb, square and out of wind, and the jamb must o tedne h oto earadtecs ffe

be poëfectly straight to accomplish these conditions. wl omtebsso hc ecluaeteepneo
The head must be level, or it cannot be made square prtn bysemogaorfloi;heulyfr
with the plumb jambs. The edges of the jambs mus;t ecralortonwlb mdupfthsa om
also be plumb as well as the face, and if parallel, then'pnts xetgth heri adfo uetwl b
both edges will be plumb. In case a partition is out usitefothcs ffel

of plumb, and it is too- late to be remedied, the skib.
ful carpenter will set his jambs in a way to overcome Aogtenwcmaiswohv eetybe rne
a part of this defect, and this la what hie should do, butchresoinrpatn heLuninSoeC.,fOtw,
he must exercise considerable care in orderte deterininecail o,.

just the proper amount he can vary the jambs from the Tebgbikfcoyeetdi h atya nPgagNS

plumb to bring about the best results, all things coun- o en u yteMrtm lyWreC. imewl

sidered. He can often overcome defects in bad con-lretwrso h idi heMrtm rvneadLoeo

strctin n wystha " neerbe otced recbtos and othmoeni prpoetod use elCtrcn otvepoer



MESSR. H.& S.LOWE CHALOTT- otel, Anic an of wood and Qees$6o Sqas wante
TOWNP. E 1.orithe tomrin Ctade. ctc waspt upt pAustu, palate

Amongthe arget buldin firs inthe aritm Oture ove for se w irn rn aysoe n h

P. . I, ad tey re ow y fr te lrget i h W F rk watst reandt. b e s, o elresentsn acdre-
provnceir t he city d sh e4er ch walarge abut of0,fin.

Mr. Wm. Lowe carne to the Die lrm are no30completing residene nteimdaevcnt fteir w. hoBer
nativehome i Norfok, En. He hd leawhichi isad T easn $er the bui lsso he or RokibuildPanrsa

mhie ct.hey he na jusrt ofgu$510,rk . The cn-
tcres alor Dhs trcuesba iig, which wr ieldscis a

in 4,e Decontrt Thse dftfel CeNADent AHtat buI
ngLDR will b good uin thMcag Xa897r and ee
ureain or godpt in Nders. ro ha er

** at suaawsmmer t e r rce ied eln os
t elk aw Sardpeend the bulig.Te Sahp

Afor oresonrde I Otjwaas ptuatherd folo in al

atured oe for use in 2h1da-ys. adgrai
:loset buil frecl abgic scon enlargemet and to-

paro hw many drent'se wuld beqite stuffcet fio, oo.
Tesrr and how ay orpet ao gir ec frE.. Be

awc csing uero at arse arci talmer ad
satura comts Te hate teusu test or ot-
Apdhcen hal For whsiatyoes suilverg sandh used
$14,ombinact wThe dttland cnie ?" t uid

W..HER . OE B.,ain fo Toodto, assfra iaaino h

in ~ ~ ~ ~ ~ ~ T W.e Rld canntry, ande aski us buldn explainERON4 ICTIN
arrived. [Communicwat i s ent by "hs epagne nmstaailing," d to th dcr ie theHistw sos>whoe ortais w pblih ithths a- anndder o h doin e tach o neeek. 40 lm fo e publ atin Tha ew

tice, eared hei trde ithhimand wen in prt- d d t o h rsosbfrte NDexpesin GNIrr anin Do Crecionts,
bu ,nevea rh l ee ed l isecrec elesan qes setin aledynersip 2 yeas ag. Mr Heny C.Loweis te sbtairn ed anye goode t halqeins fthrdomw nek ts p aes, utioning
tearued1hyonn thr ae e hcleadIdte ]ar

ofsere theig therfrr anm :aisu to knows ofwha i beitame

Lowe, ~ ~ ~ ~ ~ ~ T V., bttoyasyurAcore:"ainerete in ataaak h flarwig stok1o
Botharemaried an lie ina peasnt ew ou e d oakr and oulfrdle t o n kow thow itbe can et e

resienc Mos co fortblyfinshedand tastful f r qied with u e o f it, as Ifi nd theusu lsane

>fkn drwyin sems toulhoneombte stlck nd ren-0

leritg totaly unfit fo rf e wor ta look s anrih

in oten utofthe Poland but thoettge

tog t e an 1'ert il in he and ecann th
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possblybe mploed or inihingpuroseP Ay in- posts wifhpincipals and straining beatms, as is sal

formaton wil be pprecated.the practice, we are indlined to tiig that they aeo

W. D, LodonOnt. wries Cn yo giv mevery 1îtde service. The straps are not subjectedt
emedirect tensile strain, such as they are best fittsd teba

the arns ofsom god boks n gohicarcitecture
whih wuldbe f srvie t a tudnt nd ratsman ?

withnecssay eplaatio, rthe th lng retio n

the~ ~ ~ ~~~~~íe onoyadaeteiso gti r.

jas N, Aroa, nt, aksif hee i ay ed of

in cmmo wih mot crpeters tethepreadon of

a pich oardas or rdinry tair ad aterth work
is ai ot ak of /4 J o ý2 nc a te aemay

be Ths rethd bsids icresin th posiblay and
proablit o eror, ontacs he is jut heamount

tha istakn of ad tusdesroy th prperprportion but often to a transverse strain which may injure hm

betwee trea and iser.Moreover, if the titnbers abrink, these strapC mayr e

ROOF FRAMING.subjected to a compressive strain, which they are nih

er intended nor fitted to sustain. They are chiefyo
By GEoRE H. BAGRov. use in holding the timbers together when ateo

A kig pstwe ustremmbe, i upeldbeteenbreaks, and for this purpose bolts would be eqal
the eaô oftwO rinipa rafers whch ae rortsedefficacious and safer, while capable of being drawnu

or jggld ito rojctig soulerseutforthepurosetighter, which is not the case with straps. To obît

in te upeipar ofthepos. I th pot des et ivethe necessity of using either, cast-iron heads maycn

middle-it~~~~ ~ ~ ~ enyd eb aigtetesdso t veniently be. employed either in king or queen truss

head~ ~ ~ ~ ~ ~ ~~~ o sbae f yteuwr h to h rnis They may be V8 in. thick or upwards. Fig. 1 hw

an iron head for a king truss, and fig. 2 one for a ue

The~~~~~~~~~~~ shaigrssac tth hudr hudere- truss. The dotted lines show the boxings to receivth

forebe qualte he tnsie reistnce t te tallest

th woupr hulesshud esv h ielp to-e

Twoothr soulersar comony frme ner hu

foû ofthePet t reeiv apai ofstrts whchofl the---

stiffen th principal. The dept of theselwrsol

dersougt, or ecuity tebe s geatas htougtht-

k i n g ~~~ p o.. P rn o r e e o t i n a f.n o r t e w o g t

ing husweaene atthi plce ts ullscatlig sould heads of the timbers, and the vertical holes for thes-

bc arred p wil bov th pont her ths fxig is pension rods, wihich are substitored for king and ue

mode Thewellknow giband-otte ar aeet ie posts. The following tables show the scantlings ri

themos aprovd fxin fr testrru no-a-ay,and narily in use for king and quee posts (exclu:ieo

its ecuitydepnds ponitsbeig suficenty hg|I up shoulders for struts and principals), with the diameel

in he ostnôtteren it wa trouh te lttr. If of wrought-iron elecular suspensiomrodi, which ayb

fixd iin abve hetieear w fid b asimlecalcu- substituted for thet if desired. It is assume ta

laton.tha thre eedbe a far f is gvin wy. even there -are cellings to be, carried in the king trossesan

whenthebea carie a eilng nd -flor.Of:ourfe, ceilings and Ageos in the queen trusses ,

wil c ncese, utw d nt dis te abering Span. Posta. Rods.

of ieeas, ecus wen cmbredbem :seles, it so ff. 4 in. bY 3 in. 7 in.a

tends ~ ~ ~ ~ ~ ~ ~ a tetrs u hewls 2. 5 in-It? 3 in- I in,
24 fi. 5 in; by 35 in. 1 in.

Th badofa uen es i spprtd po oe side 26 fi. 5 in, by 4 in. 1 2 in.

n hea ft. 6 in. by 4 In. Iq in.
bya ricialjogld no tsshuler ad n ,h 30 nt. 6 in. by 434 in. iý in.

othe bya stainng bamwhic trmes ntoit hri.TABrE.-QUEIxx Posts AND susPExsioN Robs.
zotaly ndr hsecicusanesi i dutful if Span. PeSts. Rads.

th flltesie trnghofth pstbeoms vihjble. 32 t. 4X in by in. l x in.

Ce"tiny te cntinshaitalyemlye frboth 34 t. 5 in• by 3ý in.•in
3ft. 5 in. by 4 in. i n.

kig ndquenpatsalo fr or tnslesrength as ft. 6 in. bygg. in, i n.

thn s eqiit; ndthsisjut s elbeauestre 40 ft. 6 in. by 4 in. oh in.

42 ft. 6 in, by 4,3 in. it in.
ofwid ndotercase il ote bin sigttran9- 4 A. 6 in. þy 5 in.

Vere srans o earupn sch oss. it rear to46fi. 6 in by 5S¤
48 ft 6 in. by in t.n

irn tap big se orconctngte easof the 50 n. 6 r in.b in. a
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Whensuspnsio rod areusedinstead of posts, the tedpho o mnrfesi ufcetyna o

smai stutswhih stffe th prncipals will take their Patc -i. ealw !zic et e vr oto

beaing upn te tebem istad of upon shouiders e arn. Tuwt t ern esol aer

eut t te fet o kig orquen psts. It is th 1en usual tr ý2i.de u orfe hudb esta Y

te mply snal stainng iecswith ends cut te re- i.de. A ead hcns,2i.i o mo

ceie te tnon ofthestrtsasshown in fig. 3, the dmnin ed ehwvr eo mn esta
stranin piees ein secredte he tebern ith pract/4 ic.e-v2i, t a lllow fo tnhe depth frixieyng of t

battens or boards.

,an asemna n dotte ine thee dftha-rc
nedeintersect not.lower, pke ad cew fo

aet' M hpia alightr' thate Book canh-s

testsp thed thecpa ae
Fic-lg t 3.en (a) the f P o es o . H ur a e a h

Y4 n. oit. Te ir ctin o te thp st being t h ia-w Asnlin19. Te iettes d

stru concies ith ts ente gin ip o f inatheula- hso fetadwr al rvni pueadpn

stran trownupo th tieeam Î:he dlgtta tcn sfe od h eistances betweenard n

sately~ ~ ~~~slp of theeared roofs aftende f qaeic f ufc'o h

PURLINS.railScanheling.

course b regarde as beam uniforn y 4.in. he NwJn.1,19. h eulsMyb sm aie

tance~~~~~~a bewe h rus ste that trusse cal-tvn odn oe ndifrn od a sflos

the~~~~ ~ ~ ~ palwn tbeo satils h i tang btheir nt .;beh .;SCalr,2 l,2 asod

the urlis bing easregn t e s o l bh e r e- n .;lue,28 hrppiticesd terssac

the ruses ein assrne teb oul be. šr abl to fteni;hesraeo ilhudb og;brig
a nans areese suitable+ helegh f h ni

Distance~ ~ ~ ~ ther puin Yin.l shrl toaottretie h hcneso h h
6 ft. .. .. : 7ork . The4 coin. etpeenie;terssac erae lg ty w
7 f# in hear in ro

9 ent, in~~art the tonle -iron- en uldotfo h od h eraei eit

Sometiries t is cnvguaras 2 ti newsgaul u htterssac faetni

whichcasethe rincpals sr ts, e. pait e maceeds dsenthtteaoe o prsnofrslsfo

Ill dipened ithaltgeter, e pnd upoin ther alsujce tovb tin
beaing laon alis. J-javytibters wuld e r- Tep er lo adiodtrmn hesrn ho

su b tit te iro fo W o d . R o l e d T I o n s a r su ta b e A ssd o i te P rof esr of A p plied M c a nie P ur d. U niv d er y

forthi p rpoe, hetabe r f:"Ie ein plce do - M ny thfre r air on a usben adlaie of the fc

Ward andbOled t th b bickwrk.The ommn Teeassyt wihdwraw nails ikes pt ahe scews fwrm
block of sone bddedupon earin r imbner, a gctod sumary of h ic ilube fouhai nd i

raftes ar thenmadein sort lngthyXet's Mechnicang i deedts Pki oet thek ft these
purlin ~~~ ~ ~ tet the principa areWo lok rpaessr dt

he ron W th ,USeS20 t. pat, he oled -irn a) Therose ofth P re r W. Kt p ur un dt o t thegh

t anWaterntof Arse; ta193he direce t te ile aad

pulns souldbe a fOlOw hein ofe eth nd wtre nail s rive n spruc and phine
T&»IH.ROLLE T-iRO PURLNSwasso dteminedtad u nail h showedt uperuior aresist-

aisane tort thSienal nthzrp rto fe. o ai

-. ~~~~~~~~h h n Y44i.b4i. srarer h wood andiffn t prpie of a tos ain

stok. Whe te istnc bewen he urinsexees et ssft e wood the e resisthe ag l com a red ona

8 f., peialy olld sctonsar reuieor tel sc- pbasi t f l th e um e rfacue of thewof urac' f h

sed. ~ ~ ~ ~ ~ ~ ~ ~ ~ ni 'Rpinle t rhe o o d Dso h nin EgneigScey
tiôns can be u 1 Decr(b) Tse of F. W .e b a ysrbed is losnni a n rengin er

COMMO, RATERS for t 8ý Ne ws, Ja. f , Y 89rig Thed tesnts may be se Ummarized

of ,rmo rftrsdeen uonsh follws: in res s t in a pulling focedietlhyaln
The scantflngs u hthe length of the man tu heiet wait wsi sper nior to hes

n th purinsor btwen th puris wirne na.%1 i bon t per uinit w eigh a7 nd s r face;i dzthe o rbeaI
distance betwee PGuýdtiv holduing powertshý io udifrn woods was n ais follows: ni

White pine or.o;r yello pifer;wieoa,3o;cet

an.d theel w.8 alt" shar por nrae terssac
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(c) The tests of Messrs. Walker and Cross, publksheck 2 odtrie h feto h rssac f h

in thefjounal of the Associaion of Fngineering Sodietiesjonofteolwigacrs
fer Decensber 1897. A cleat was aided to a block, ad (a ubronilinjnt
the force required: to slide the cleat on the box was ()Daee fni osat eghvr:g

measured. Wire nails were used in Norway and white, ()Lnt fni osat imtrvrig

pine. The results of the tests point to the following (d Anl ihsraetwihni sdiv.
facta The stroogth of a joint is directly proportional ()Rltv ieto fapid1odadfbeo

to the nimber of nails used; if the diamneter of the naîl ibr
is kept at the saine value and the length of the nail (f Reaiehrnsofbckndlat

gradully increased, then the load at first siipping is not (g osueitmbr
afetcted, but the mnaximum load increases in the direct ()Brso al.

proportion to the length of nail;t the strength per ail MTO FTSIG-lassxice qaeo

at first slip is expressed faily well by the expression rp tikeswenaldobocs httetp

c d*,where d = diameter of nail in incbes, and e is a co- hrzna)eg ftecètpoetdaotoeic

efficient which is abdut 5500 for white or Norway pine aoetetpeg ftebok ssoni i.i
and i,3,5o0 for oak. These tests were made with naîls
from 6d to 8d. Tt is to be noted that the values ob-

tained in these tests are low, compared with restats de-

scribed below.

(d) Trautwine states that boards of oak or pine
nailed together by fromn 4 to 16 ten penny commnon cut

nails, and then pulled apart in a direction lengthwise of

the boards across the nails, tending to break the latter

in two by a shearing action, required about 300 to 400

pounds per nailto separate them as a result of many trials.

It is to be noted that the results of experiments on

nails driven in timber and subjected to a cross load

must be expected to be very irregular. The strength h ieoftebckpjced1inhadiYices
of the. combination of wood and iron is a complex func e- pciey eodtesdso h laTeejit

tion, and will vary more widely than the quality of the e alnidtothrboemriue nfr c-
timber, which itself is not all uniformn. One does notdiincr egtantosueea jn.Thnil

expect the degree of uniformity to be had in tests of a e dintoheeaadprediurt hesfc,
material like steel. Special value should be deduced ecp hnntdt h otay eiso rlm
for each kind of timber. The strength of nails in rough nrtes(e eisa)ndheeul oMsr.
scaffolding and grand stands will be largely différent Wle n rs hwdta h tegho h on
from the values determined in laboratory tests, which vre ietya otenme fnis .efu al
are conducted with specially chosen material, and under wr ortmsa toga n al h ubro
carefully applied loads in order that the effect of a nisue nmkn h on aidfo O4tu
changein some one factor may not be masked by a change Fo daduer4nisweue.
in other factors. The laboratory resuits themselves Frio n 2,2niswr sd
under the best chosen conditions are somewhat irregu- Fo8dfnei2dec,16advr ialwsue.
lar. The average values, however, indicate fairly well Tenme a ie ytelaiiyt pi h
the laws of action.‡ý On the whole, then, the laws cited

in the above summary are fairly well established.Th iknseofcatudwr neddt ep-

TaSTS AT PURDUE UNIVERSITY. etsc ie swudb sdi rciewt h

The present paper describes a series of tests on nailed ieo aludrts.I eeatretikesso

joints in shear made as a thesis investigation during the laswruedfracsi oni.
winter of 1898 by Messrs. H. D. Barrow and D. W. TBE

Buchanan, senior students in Mechanical Engineering RNT1PEtou PAslrPODS

of the class of '98, working under the direction of the PKYXHý wa- C-. WR; Cr

writer. The outline of the tests was arranged and omnz..930013S

the work under way before the results of the investi-3d -- 6,40 900 1200

gation of Messrs. Walker and Cross were availadle. d dý . 320 3eO 6'50 5,0

The outline as odiginally conceived was, however, car- B .. 3,0 420 4,0 58

ried out although it involved some repetition of the work id,. 3,0 560 4,0 310

of these gentlemen.di4'« 2,0 1,30 9>0 05
SCOPa OF THEn TEsTrs.~In all, about 250 joints were di6>. 2,0 1480 860

were tested, slip and accompanying load being observed d d 530 4s0 66o 6,0
at about 12a digeérent points for each joint. The work 8 ... 4,0 9 0 6S 6,0
included: 6ld... 5& 6- 6,0

(i) The preparation of tables showing the maximum Fne8 ... 4,o 02 750 310

resistance per nail and per pound of nail for both cut dio ... 38, 2OD 4600 110

and wire nail up to 6od in oak and pine, using a thick- Fn d.... 8C0 2,0

ness of cleat in the different tests to correspond with the Tevle nti al r bandb utpyn

use of practice. tesrnt foeni ytenme fnisi n

tSheen an temm t Purdue Un versity oe.I ilb enta h mle al odmr

li eis(a) of following invesiatn nine teuts were maade, under unff«le cmne- on hntelre aladta hndie

eion. wih a ang tra 590Pouna t $IJPouns, (4) Angleue=ewtothnesurfacee, hat whichlsholamor pespodrivea cu



nais i 12cass ot O 14 whn dive ino af h wa bicko asr h iss nry. A ooer that w s ooid fdio thet

Out Of 1- hipped roof, songutdi three rounrwy. Ithewould

(,)Wir nals oldsotewht geatr ladsthn soon be discovered in the roof sloping both ways that

eutnais, hencomare onthebass o th sten:h the feet of the rafters had a tendency te spread and
force out the walls. The next step was to tie the feet

(2)Cutnais hld ornwha grate lods hanwte of the rafters togethben and thus arose the tie beam.

nail Pe uni ofsuraceandperpennweiht.The sagging of the tie beams ovar large spans would

(3) ail ofsmal boy hld ore er oun tin next attract attention, and the remedy was found by

nais o lrgeboy, othincas o wie ad ut ais. suspending it from the ride Here then tvde the trus

(4)Comon ais, otheu an wie>whe drve the king-pest trusa. The queen-post trues is but the

intooakhol graterloas tan hen rivn ito e extension of the kingpost truss. The latter la probably

pinein he popotionof -5 t I-the eardiest, as it is the sitaplest fesan of roof truss.

(5) he tregth f ajoit vriesdirct aste The king-post holds up the middle of the tie beata nd

numbr o nais ued-the strats support the middle of the rafter ; they should

(6) he tregthperinc oflenth s cnstnt or be at right angtes te the back of the rafter:and should

16d ail eutto ifféentlenghs.be tenoned and shouldered on the iagpost. Now-

(7) he est ngl ofdrivng s arigh anle r adaps, in roof framing, the tie-beaum is frequendly dis-

neary arigh anle.peased with, being replaced by -a tinbar at a higher

(8) oins dminsh n srenth ithproongd sa- level than the feet of the rafters, sometimes as high as

ing. half the distance to the ridge ; this is called a collar

(,» A dcresedeffciecy esuts rot babin te beam, and when it is fixed at a high level it is framed

surface.to the feet of the rafters by braces. Any piece of

THE ONSTUCTIN OFA ROF.*timber in a trss on which the stress or strain is in the
extension of its fibres is, and may be called a tie (some-

By rJORGEH- JNES-tinies brage)þ When the strain is in compression of its

In ur limte he oofof buldig i ofthefirt fbres it is a strut. Thus a king or queen-post is à tie,
impotane, or owevr prfet te stuctrehowverand not a strut.

elabrat th covenencs ad fitins, oweer rtitic The cost of trussing every pair of rafters wedid soon

thedecratons an scentficthesantar arang- ead to longitudinal framing and ss camne the purlin.

ment, ules th rof i wel costrcte an waer-The purlin is usually laid on the back ot the principal
tigh, al te lbeuris n vin.rafter, somnetimres at right angles and supported simply

The ubjct f rOfig gneraly embacig a itby a splay block spiked on the rafter, and sonmetimes

doe costuctonandmaerils isto lagete e eai fxed vertically and notced down ove the rafter.

wit ina sortlecurelik ths, ut fe noes illWhen the principals are far apart, the purlin is sòøse.

probblybe t ue- imies strutted from the tie bean, or from th e sides of

1 wold rge ponthoe ofOuryouger embrsthe principal rafter in open roofs ; and these are called

who avean mbiton e bconi geera férmenor ind braces by some. They are of very little use whien

cleks f arks, heimprtaceof tudin th rofsof fixed to the side of the rafter, but somne persons admire

the arpnte. Te ion oofsof ur ailay ermnithern in open rofs. If a roof is placed on inner andi

marets an ater ublc bildngsareals wel wrthouter wall plates, these should always be framed to-

the onsdertio andstuy o Ou memers thughgether by cross-pieces halved and dovetailed, and not

thee trutues re asa ul, te orkoftheeniner morticed and ienoned as 1 once saw done. Roofing is,
rathr tan f th arhitct.in my opinion, the perfection of the carpenter's art; and-

Thechif ue O a oofisof oure, e potet he the open rofa of our churches are, in many cases, even
inmtesof he uilingfrm te etrees f tmpea-more beautiful than stone groining. To those of you

ture frm wjndandrai. I mut b deignd ad who do net agree with me, I recommend a visit 'to
contrute Insuh amanertha i isa upprtte heWestminster Hall.
wals tat ary io ad nles i flfis tes reuir.. Thms we have seen the truss or pdinepal rafters

mens i canotbe onsderd asatsfator, mch esscarry the pudlins and ridge, the common rafters being
a pefec rof. n th deignng f a oofthee ae fxed:on the purlins, ridge and wall plate. There is a

manythigs e b conideed-he pan r wdthbe-Geratan method of dispensing with the common raf ters;
twee th wals, he eigt oftheride, te wigh ofthis consists in fixing parlinsadt intervals from plate to

thecovrin (wethr ladtils o sltes, ad he ridge and then boarding thrng over to carry the slates
reltiv stenthsof hevaroustimer. I itisa or battens. I silould think a roof like this would be
big-pichqrof i isgenmlY tussd o te. ing lsa effctive against wind pressure than one buist in

pos prncileorif Ow itcedon th quen-os our usual way, though it weald probably be l'ess ex-
priniple orsomeime. bya coibiatio ofboth pesive to construct.

Thogh he robeniof esinin dos nt dvole Wben a roof is descrdisd afs being framed in rough
upontheclek o *Oks r te geera foema, I isfiror oak it is mneant that the timbee is used as it comes

esseitil tht tey sOul undrstnd te pincileso s dmte sawe ; when it îe to be planed it is described as

constrctionand poper ramin- wroght ; the fralag is thes aie in botcss When

*Ner[« -&JC'lke f alm i heX0MAxhiecun Mmue h puflin it ld ba le mote sideofthe lat-
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ter, but nothing mnust be taken ogf the back of the pur-A NU TI HM ERSW

lin. In soem cases it is advisable toadouble caulk, in W hwarte oe plcto fteperaî

order ta save the sectignal grea of the purlin as much amrÔnteedothpiono ftemcie

as possible. 1 fiád there is a tendency to forget the i lcdaswbaewihi eirctdrpdy

cauiking in rough training : this, bowever, is ingdert- prxmtltaioqsrkeprmnuadinhs

ant, and must be insisted on ; especially when the pur- a pertiswofvyhndcntutonnd

lil is at right angles to the rafter. In joggling in aiwoksmdevilb.Hr saprtlehn

braces, etc., the shoulder shoudd always be at right-

agles to the thrust, and if the Jaggle is long it should

be twide shouldered fo thje same reason given above ;

in horticing never eut away maore than is necessary.

In fixing the bolts in a trussa the bolt should in ahnest

every case he fixed at right angles ta the bi-sectiMn of

theW showd anl rahe thee apteaio ofme te pneumaticta

hamrgeth edohtepstnrd fte ahn

Ani plaelled aoo sawc 1ld whic ise oeiroae arapidingy,

conapprximatel to toe 
strokess perpl minut and adnithin

the inid hanle ofm the twd o thies to he beineite-

vious in this particular case. The main principals are

constructed with rafters, collars, braces, ashlars and

harmsr beamis, with iron tie-rod and king-bolt. The

feet of the rafters are, with the ends of the hammner

beams, framed into a east-iron shoe, through which the

tie-rod passes ; the rafters are f ramned together .in a

cast-iron head, and the king..bolt passes through and

suspends the tie-rod. There is a seat or collar cast on saw, which.may be placed in any position and which,

each side of this head to carry the ridge,.which is bolt- without exertion on the part of the operator, is capable

ed through it on each side. From the hammer-beam of doing rapid and econorndeal work. This saw can be

there is a curved strut framed into the wall-post and operated by a boy when used for common work. It

beam resting on a stone corbel. The intermediate should be useful in pattern shops for cabinet work, and

principals have no tie-rod or king-bolt (these are re- for wood carving. •We have been informied that this

placed by a king-post), and the collar is braced to the machine is ia practical operation in a packing house in

rafter s ; the iron head and shoe remnain. The collar is Chicago, and that it is used there for the purpose of

strengthened by straps to king-post and rafters. In sawing ham bones,

this truss there is a short tie-holt passing through the

kammer-beam and holding in the longitudinal beam. ERYUEO ULIGBLNE

This latter runs the whole length of the building and An interesting explanation has recently been given of

the hammer-beams of all rafters, principal and common, the methods used by the architects and builders of the

are framed into it. early cathedrals to determine the equilibrium of the

The purlins are housed and tenoned into the sides of arches and supporting columns. The various problemis

the principal -rafters. This is necessary, because backs connected with their construction were solved by a

of all rafers lie in one plane. The common rafters are grapi •ehd whc nov h s of lebau

all framed in trusses and caulked into purlins and wage," or building balance. This consisted ofa fexil

notched over ridge and plate. The framing pieces of the cord in the formi of an inverted arch, passing over pui-

plates are so arranged that every alternate rafter shoes lys tete ntecr en rw noa qii

on top, the others being bircls-mouthed -to the plate, brium polygon by weights suspended at various poit

Tereason for this is obvious after my previous re- along the cord, each proportionate in positionan

mark abut urlns. Thecommn rfte trss on.amnount to those Wvhich the arch would be required to

sstfr aots pu r. Thaes commons rae tras con carry at its various points. By means of weights

bs ofd raftert cong brcs, shlras, a hmmrt connected with the cords passing over the pulleys at

beam an alernae lng rossbraeswitha sorteach end the systemn was supported and the horizontal

cellar eatween. In framing the plates the principal force also measured. Fromn the curve thus obtained

hammer beamis are notched down over the inner plate, the various elements could be readily calculated and a

whie he utr pat psse b alos clarofthe at reliable method of construction devised. The system ,

wile thoer lTe ases by alost clearo rfer cast was employed by the so-called master builders, who

ironsho. Th hamer eam to ommn rater hewere included in a guild that extended over Europe

on the top of the plates. The roof is also counter- during the Middle Ages. Through this guild the tra-

rafted diagonally, the slate battens being nailed to ditions and higher knowledge of the building art were

thes rafters. confined to a few masters in each country, and there is

every indication that they were endowed with more

We hve eveal tmeshadoccaionta ay smetingthan mere artistic feeling and intuition in carrymg out

We avesevraltims hd ocason o sy smeting out their constructions. The graphic method described

uponthi, sbjet, ut gai wewan topoit ot a was used before 1585, but previous to that time it is

field which it will pay to cultivate-gas ventilation. It hardly thought to have carried with it any special

requires very little gas indeed to move a relatively large knowledge of the laws of statics.

quantity of air. There does not seem much reason why Acmayhsapidt ogesfrlaet a

school rooms, asdseblyrhals, offces myogr roomes underground pipes in the streets of Washington, the

dinig romsand esturats, nd anyothe plcesU.S. capital, for the purpose of distributing cool air

should not use gas to ventilate themn economically and throug residences and business establishments. The

successfull. airwill e -updthog .ar-eiing plant.
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BY THE WAY. are denied to them. Recent enquiry has revealed the

THE strengthening value of central real estate in fact that out of i 5 houses within a certain area in'one

Toronto, is indicated by the ren'ewal of a ground lease thickly populated district of Toronto, only give contamn

on King street west the o&her day at $x,8o0 per year. .baths. No better proof is required of the «need for

which under the formñer lease brought the owner only public bathing facilities such as are provided by every

$1,300-town 'and city of England. Mr.' W. J. Gage, an

x x x enterprising citizen, ofeéred to build and etiuip a

MR. Lennox, architect of the new Muinicipal Build- public hathigg house if the city would provide a suit-

ings at Toronto, states that there were used in the able site ; but the council were so lacking in apprecia-

construction of these buildings 12,ooo,ooo bricks tion that nothing was done. By the purchase of

and several hundred thousand feet of quarried, dressed the Athdetic Club buildings for a technical school,

and eut stone. Mfore material and workmanshîp the city has recently come into possession of maagnif-

is said to have gone into these buildings each year cent swimming baths, which under proper restrictions

since 1892 than would be required to erect the largest should be placed at the: disposal of the thousands

fie building in the city. whose circumstances compel themn to live in houses

x x x which not only have not "l all modern improvements I

A WITE i th Bildrs'ounaldicuses heoriinbut lack that essential to dleanliness and health,

of the word "'Galilee" as applied to the porches of a bath tub.

churchea. He thinks the learngd authors have been Toox arhooit wixb neetdi h e

iotking in ther wrn deirction w hen er ch Hhern scription given by Mr. D. H. Every, of Pickering, of a

tends or a derup tion of th is todIger, whrc haer Ion- mysterious stone or monument, siituated on the east

tend te s w a Lartin of tera w od "gllry"orger bank of Duglans' Creek in that township, about two

firom~~ th lo ai aeia egprh miles south of the vilage of Pickering. The monument

THE mbiionof he ctizns f -The mbiiou City"rises about eight feet above the level of the grounds and

tesambtio ofthecidensf "TheAmbtios Cty is about eight feet square. It was evidently built

as esemplified in the week of the City Improvernent square, and is not a stone proper, but made up of a

Sciety, is higMly commendable and should serve as an number of stones-, cemented together with a cement

eapeto other cities. As its namne implies the society rembng ota.Tesnsarsalndjt

Przs we ege toy armoe b h iet impovemens such stones as are to be picked up in the fields. The

fo test atrerectiavaed by the society ton eSth monument is covered with moss, and a large pine tree

avenue, Jms attractiv wort Napidr windowearl smrets has grown on the upper part of it. This tree has been

avenuex Jaax stet NoteairadFsisres ut down, but the stump stili remains. Within the

THECit Soicior f Trono rpors tat he ireby-memory of the oldest settler it is said there was a hole

THE o htcity oicor of e Toronto reofrts th ae oreby to be seen in the top of the monument filled with lead•

factories, hotels, boarding and lodging houses, places grs on, with r moss.esennwa i s v

of public amusement, and other public buildings over grw yt os x x

three stories high. The enfor cement of the law devolves THE Chinese have a god of architecture who is wor-

upon the City Commissioner. The City Solicitor states, shipped when a new -house is built, but he is ignored

however, tha t under the terms of the provincial laws, until the time comes for the builders to commence work.

the enforcement of the by-law with respect to factories The Rev. W. Hopkyn Rees says, in the December issue

and hotels is taken out of the city's hands. The need of the Magazine of Art, that there is no society to safe-

of proper fires escapes is nowhere greater than in the guard the interests of architects in China, as profession-

case of hotels and factories, It is to be hoped therefore a, architects do not exist ; each man settles his plan

that the provincial inspectors are doing their work as verbally with the builder. There is little fear of dis-

it coul be done by the city. satisfaction, -however, as no break in the "l style "F has

× ×occurred for centuries. Comparatively few of the

TaE subject of heating and ventilation of churches has bidnshv n rhtcua euy inmd

been ander consideration of late in the pages of the bik otrsatosnst-rercsaot2

religious and secular press, and as usual opinions differ. 6 huad hl h idw ftehue r

The Christian Observer says that every autunin there is maeo odngtiscvrdwth il pe.

need for a ardful study of church heating and ventila- Sm ftepgds(fwihteems ea es

tion. The fear of the Observer is that owing to defect- totosn nteepr)aeeeatlk ht o

ives pipes or cliimneys it may get hot-he consumed in eape nteSme aaea ei-n ti

fact. The Toronto Globe says:-We know of churches, rmral o ogte eansadn.Teei

however, where the difficulty is that on cold Sundays oentfrfo hnhi 7,fe ih hc a

there is not enough hot air comes up through the regis- ulintewlfhctry TeWiePao n

ters to keep the ternperature much above freezing point. Pkn a ul nio .. Btloe tb

References on such occasions to another and a Wsenee hns rhtcuei ortig;i

warmr wold hve n terorsfor he pea r bilings homavae an aithtectral n beu ilnmad

6dven a husn, hlete idosofte ose r

x x xEgmad e l f os iod n graings cove rn ed *ith ed par

THE xprssio IlThe rea Unashe IFhas ecoeSome of h aoas (ful whih tere mus bet least

a failir oe t deignte te lwes stataof ocitwo thobyusain pete empa d re elent-like the ato

in ut arg ctie. I woldseen tat an repec- oe not ffomnt Shngha, sto feetgh, jhic waos

able prsonsare indange' of bing built in the dyteo tlfth centry.Then WhiPgod enin

warmer orysmld heae no terr for lte r eachierss ntcmaal ihtegra ninbidns

shvrn hearers.. ... ..
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And theed thet f_,lf a ar fcgetlxri hc oebu h elhetcudidle u
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the samne principle as glazing andt graining. Hence the moe

transparent the color used, the better the stain.

RED STAIS FOR WooD.-For the production of red stains
. ..... for wood the "1Allg. Tischler Zeitung " gives the following direc-

tions in reply to the qusestion of a correspondent:-Since the

stains have, as a rate, a bleaching action on the wood, the latter

may generally be colored red without special preparations. If,
however, the wood to be sained is net lght-crlred, it is advis-
able to bleach it previously. For this pumpose, lay the wood for

«i ~~aboutene.halffheur in: a bath of 2 pas line-chride, ipr
ehrystallized soda, and 48 prswater. After the beciglay
the wood, to remove the adeigtraces of the chloride, in a
solution of i part sutphurous acid, in oýj prts water and wash
it off with eten water. Now paethe weed in a soltion of r

prt Marseille sai54parts water, or rub itwith it and pl
aniline r ad (uhieina sufficlently diluted state as t s dc

thedesredshd.Fucsie rimson), coralline (high rdand
eosine saatin)e ongt the aniline colors wehidh are dis.

føeasolved eter inae oo or wnter.

The ota vale o buldings for
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adcain aI9724 -en 5,00l

thani8q, whc and an bs

" ,o a epne er wre no M e.

turng nd opuatin.nd an ti
increaed derand f d d y.ligs

doubt ~ ~ i mus ex-tnxtsasn

beth lghes cpa, f odr bodyt.

A ti t hw is es mu n ex

wodad h igeto s an daona :lm draa m > Am tACarCS
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HEAT REQUIRED TO RAISE 1HE TEMPERA- arocpe5ooocuifet Hwmnyht

TURE OF AIR. uiswl erqie esleti rbenw is
Air, in common with all other gaseous substances, idothwmctearwigsByefrn tte

possesses the property of requiring various amnounts of tbew e htoecbcfo fara o ar n
heat to raise its temperature through a given range, amshrcpesrwih .7 fapud ec
according to the circumstances under which the heat is oocuifet(asrdnerthesm od-

applied. This point is of so miuch importance, says atin)wl eg
writer in Compressed Air, that an entire article would be 5000x008=3,0 ons
needed to elucidate it properly ; but for the present it aigfudtewghofheirntismnre
will be sufficient to say that the "1specific heat" here rcet alut hemonofetrqiedbfrs
given for air (i.e. the numnber Of 0.238) assumes that, .iuigi stog h usac eb etdwr
the air that is to be heated is constantly at atmospheric ae.TuW italemrtr s5oanthfnl
pressure-that is, it assumes that throughout the en- tmeauei o n h ifrnebtenteei
tire process of heating, the air is never exposed to a iio-o owihi h ubro ere hog
pressure that is sensibly higher or lower than that of hctetmprueofhe as mstb ried
the atmosphere. This condition is often fufilled in prac- Teebig3,0 onso h iw hudhv
tice, and the specific beût here given will therefore be t omnct
found useful. When other conditions prevail, how- 9o x6 2,400hetuis
ever, some different value must be used for the speeific t t fi eewtr nodrt eti m5't
lheat-a value that can be determined only whien the io.T aeacuto h atta h usac

new conditions are fully given. sarisedo aewmutpyhsrsl b023
In calculating the number of heat units required to te"pcfcha"o i a osatpesr) uta

warmn a given mass of air from one -temperature to an..ntecs fionw utpidb 0 1.Tu ehv

ether one, we proceed precisely as we d'id in the case of 23000X0 3 5,2 etuis

iron ; that is, we first calculate the heat that would be wihi h uniyo etta ol erqie

abso-Tbed by an equal weight of water, and then we t as 0,0 ui eto i rm5't ot

multiply by o.238, which is the "specific heat" of airai enmasrdtSoFh.,ndt psuer-

(at constant pressure.) Air is usually estimated in miigeult hto'ftesronigamshr

cubic feet instead of in pounds, because it is much trgotteoeain

easier to measure its volume than its weight. If, there- EGTOACuiFOToARTAMOPRI

fore, we have a certain volume of air given, and we4 M
wish to find out how much heat will be required to '
warm it through a certain range of temperature, we
must first find out how much it weighs. To accomp- -0e d éC
lish this without too much labor we may make use of o'o6 0 070 2' .63 30 .53

the accompanying table, which gives the weight (in 20.88 1 66 20 .55 34 .49
.pounds) of a cubic foot-of air at various temperatures, 3 01 3 07 3 07 6 08
but always at atmospheric pressure.40 075 40 o6 20 .56 38 44

To illustrate the use of this table, and the method of 6 06 6 04 6 05 5 03
calculating the number of heat units required to h eat a 8 03 8 6ý 20 .58 50 -'9
given mnass of air through a given range of tempera- 90.23 i 062 20 .51 6o .37

ture, let us takre the following problemn : It is proposed Gre eywookmahveedurbi'egbl it
to heat a mass of air from 5o° Fabr. to i ro° Fahr. 9 bya re odep buacni fblshgegeyad
passing it, at atmospheric pressure, over a coil Of Steam ieracilnofigtbusadgengeyadthup

pip. Te ropse mas f ar, he mesued t e unilts ile reies of ctron sowhspobe.e

find Fud othw uhth i wegs By refrrn oh
tabRlWO l eseta n uirfo fara 0 ar. anit d

500,000ar,.: cubicr feet (measurdndertsesm cod-

Bea5ooo Chan.078, -39,oooeel pods

watI o C l m saer aTh s einita tepture n h ia
temeraur is 'PHO° and theMTE A Deec beteeIesei
.°-0 -6..°, which. is th.nmerofdgrestrog



toAL rebutt ther prsupte tha thes capq, wasn lef lying where ut

fednmvdt e sd edc n ugetfrplaintiff could get atnb the negegnc ofle deenan' worke on, n ishn

fnd that the defnaint had not ischared thatr ose., I- a ruh onbewe h ieo hebxadtesr

tat upo theta andr fof th jourt twon the qrustns thr o h nuyh hsssandh udhsepoes n h

fn twas entfile lg to suoceed. he jury, i ot fornd w hygvei $o aae. Th enn nnuatrr

tra. was l efying wher th cpantlifto fonrt the e f e pae ri hso w ruds hc ilb osdrdspr

worken nd the did of ind onrbu n t hecusoryin tl. ()Thysi htthr a nn negligence on ther

h of th e d pla ntif i e ande etlag as. judg e ntf a disat n ha h mlyewol o aebenhr fh a

ing actin, but without caposts. atltna tewrs n, nt enngiethmsl. Tecutdcie htto h

Ac.- Candi ir o feee adta hement mafct rer ews h a fctd an theirr, e htitwsntman ab 'ie, n

t r a ahnnowc vn c as a he cneyr, w hich l t o k iaat teeoewe twsueda n t wsadfciemcie

loat f the builndng o aothrte currentis charg ooed aninrfr h mloeswr ibefr nuiscue y

fthm a drop spond conneced th a he onveer wa pnthe cofnat t hi mlye. I a lohl htteepoe isl

pa eb iute t waes fm do a tae iron wsce set in ahr thwo<o ericrls. () h ok e C mesto o

box, thef covl e of b h elgneo eedntswrmn nuisAt(ne which wass remoiod Some monthst des h h

andchn e e fenu t up, par t i re mix t sa ss e ld eu e rpo e u t iew itnn tc f h tu y t h

wthtu the rd nsw ftejry teen he w paoin · th e metin the de upr ihntev ek ftrteacdn. I hscs h

Thindane easentitwas ta asce eh Thenr id wet ihd ta h eetmnfcuescamd ht shsoiehdntb

pn ds Aci n, bu mpltoyee ass dirutst slowl themptyingc ta he en ad s aY e

foeteNTa.fntisisaceta hdnt endoe h

A AE NERTEDOKECMES0N O NUISepo.ATa ecymnioe h ato otc ntersa

AC.A aada ir f eeT mAnuT urr a ntertc eto eecwihwsntqfiin. Tevritfr$o

toy acin non sa sRETAIoNveo, hc okfo a hrfr pe

on ar f h uidngt aor tecren icage noi

frm ro, putcnn BBdwihaUTnvYer h onee
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