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rental or pmrchase ofland -premises, or for the building ut oremises ta
serve a offlices, examination halls, libraries, museums, or fo any otter
public purpose connectei uwith architectue:

tg. htshal be the duty of the secretary ta kep the registerin accordance
wth the prosisions of hits Act, and the by.Iaws, arders, and regulations of

the Counci.
Atl dedts of the Asociation stad be signed by the pridentand secretary

and sedald vith the commuon seal of the Association.
2o. This Act shali coine into force on the day of lis sanction.

SCHEDULr A.

Dt s- Name. Title or distinc. Residence.
ran. lion il 7.

HOT WATER WARMING IN DOMINION BUILDINGS DURING
THE PAST TEN YEARS,*

liY D. EWART AND WALTER R. BILLINGs.
TiE authors of tlis paper advance no claim for originulity or noveliy, it

being prepared merely to attempt to convey t the Assocailon an outlincof
some of le- practico idopted in warming the various Dominion buildings
with bol siae• plants.

The relaive meits of bot woater and satam as wsarning agents cannot be
gono into here. They wsere fully considered by the chiefarchitect who more
titan ten yeais ago satisicd himiself on tiat point. and since then the Domin-
ion buildings have almost invariably been heated iwithi tîot water,
excepting len the internittenm use of the building or whee the use of ma-
chinery therein rendered stean more advisable, and in such few buildings as
the Smcad-Dowd system or ths oof moud stoves were preferabîe.

Nearly too buildiogs rnging in size from small vilage post offices t the
Langevin blck ut Ottawsa. have bee successftully hted by warma enter,
and see will it once proceed to give you an ide of the class of pant so fat
adopted.

Among turnaces, the wought iron pipo turnace, invented forty years ago
by a vetern tot seter heaing engieer of tuntreal, ta shoni the excellence
of the modern diret hot wateeing appataus is minly due, stands fist
for quick circulation, durabilit .and enomy ut fuo Tho surcesful prac-
ticeofthefirmin auguratedb thilsengl , sonthroughout thebreadth or
Canada und the northernist stes of te Amer n Umon in ltcating long.
extended and ambling buildings, such asconvons and asylumns, satisfactor-

iuy, and witi a lower expenditure of ful lion could be obtained from lis.
pressure steai plants in buildings of precisaly the saine chmeter, at a tine
whes osAn heating engineers were iront toasert tht thît water could not

tm distributed throughout long, low buildings, evenly and economicallp, was
largely due to the kind of furnae employed, and cottd not so readilp have
been obtained with the Cornisth, the Tubular, the Saddte. or anyof t e cast
iron sectional fturnaes then in.the market.

Ostng to prime cos t lIt pipe fornc sad ils need o b ouil in bink-
work, he clief archiiect as used soie of ihe excellent sectional braies sou

il the market for smal and nediuim siied buildings of compact aoaluuti but
in aIt otheru where anthracite ca is uscel, lie wrought iron pipe urnace is
fient favorite.

Where the use of bituminous coal is more sctontical than anthracite the
pipe furnace chokes tas rapidiy, and the ore sulugih or less rapidly cieu.
iaîing eroghî ron îtbulaswellt au lt cout ron sectional furnces are used
toc the arge and smînll buildings respretively. The tubuar furnce diffes
tfuom te stream cylindrical boiler ontp in having he stesin usae os usll s
ihe uwoter upacu tied iith tubs. itis hutt in hîrickwork, the geate under
the proximîl esnd, the flains and gas ut combustion passing backward
under te shelt toua shamber behind the disst sud, returning fron thenceto
n seond chuintr otthe prosima end, sud psinog ially uiîher backward

ouer the stelto luths chimney, If thu drughtu good enough, or passing at
one loto tte smnote pipe, n the case of ths draught being a medium une

tunchieepyinderusthe tubes hase usualy bueen 3", tut the experience of tdie
Departmenut woquldindicate tat 4" tobes woud not bu too large.
Tte advantages.of the caou irn seetiam urne es lis relative smnail size

and coul, and that il does for both bituminons and Anthracite coul. in lte
smullst buildings no main larger thon 2" is required. so that thse frnaces
as manufactured arc readp lo i op, but in medium sized buildings ohere
larger mains mecs required, and in those casus wheru twin turaces wers
considered proferable to single one, headors for ihe connection of the mains

ad to bu provided.
In some cases sthere A single turne is used, lis sudden filture in cold

tweather may be a serious maîer, especially if i tfunne becoi entirely
disabled in u towon where o dupliente arimn muant bu ai once obtaind.
in the mu-toto gremnhuse, sAuch ese lu murse thon ils occurrence lu an
olliciat building. but, in any case, the tont of heat even or a fet days.is a
serions matcer, bèsides the trouble to lit oticial. I would bu a sris
matter to the carstaker who lives on the prnmise and whose solesmeans ut
heating would the be his cookingstoe. Failurs, however, are of rxtreme.ly rare occurrence, sud In case o a pipe furnace, eldoni oous, being
usually the hresking of a casl tron connection. wun pluguing the pipe isalt
ihut isnecessry, ntil a itter ca be had. To gurd against the disagree.
able probabilities referred to, twin furnaces ars sonetimes used with advan-
tago-u which ase the huders ar connected oith both furnaces, the con.
nections havinggate valves so arranged that one or both furnes con be
used as reqoiet .
• For the piplng. wrought iru pipe hou bsn oued throughout, even the
stacks Of 4 pipg ut the greenhouse of the Central Experimental Furin
eing of ihis kind. Alt pipe*litting and the furnnce heades are; hovuer.
ast inon.

• In thearrangement and layout of the mains, w'hat may be called the direct
Pupse ruad ni the Third Amnual.Convention of the Ontario Association of

Asebtinais

system, i. e., chut which otues the shortest distanend siest flow to and
fron the heatiig surface, li used. The flow and return mains are coonier
parus, and go sido. by ede. In no case hou te systmi sone .arcitects
adopt ot haovmga s ospcoî flos and roturu truom the turnuco to each heating
tract besn usedi, altog, ini soins coses, no senors noatos ae tatou.off
ttc header secli to tte suse ufte gtround floue. When 'sparats
mas, As aforsaid, a ue sapply u grond.floue heatsg sortace,

the arehays tken off nmidsugth of.tt hender, shere the circulation lu
mors lioel, th mutins of the uppser fou tating the oauside, nd, ina 3-
story building ut-ihe ordinary depirtmntal pe, oîving ta th. iss copid
circulation uf ttc onter.to sud greaer heigt ut ciling is tte ground fluor.
the total seiounat sra ot the mois or motus oftthat floue ut the teadrer i-

equal toithat o est sud second fluors comblned, leaving all t.soeyp
annexes out ot the question. n tue coss refere ta, where th groîmd

floue m .s are sparatefro thsea uf other' floor's thtw upe boa
aroeisnrvenremhesmorinuontlmains, bouilicaseshethuerihmesr
rs ail tahen osin ose main, oîh r hiens o t goud flo hae ca

separate main, the fisuad seond floors arc toton front chu sois set ot
rdsers. Theserisers arc strighl from bottom t top. the upper cun being

diminished lu sectional es a t he point oters the connectlon ut the lower
tract obufe g surtace lu takeniof. Th pracice ot taking te pper n
off s nids branch ofta T below the cunnection ta tho a of thet lower tract
ot heating surtace oisunee usd. . Hlowever, is neariypal cosues thorizon-

toi maiso n tte basment ore trncs ot which att t e rs bneches,
those srving tfc grund flour b 'eg dvoted-to it aluo. stic s statcd i
the foregoing, the oths may et serve co soosi.

Ttc retîive sîzes ot lot water mains, branches sad conuncons, tai
horizontl sud risisg, require osoetlukig oui. Schomann and ottirer

standord swrisers give the solo: "Ttc a of a brasch 'pip mus
equa the aesof ôait ihoeaoecion, sud ils ares ofta main pe.must
equai the ares ut ait.branches." Ths tallacy uf this view is sil demon-
strated, tfi ou the isternl sorac, aud cnsseqosetly the friction, iu pper.
iounately' muet gresaris smuarer than in targer pipes, conseunlp thesu
sned sot acc proportioustl so largo s secinal ares s those tiptot
uo hi s ubjoa o tatae gîoug in sne cotumn te umosut uo h uating surors

in square feet, tor ihe ust sies ut connecîiouns, based onua proportioinatâ
incresa trom tho siandarti otfo 50 o " pIpe counnection, and lu tie othier,
ttc amtounts usd in gosd practicc wilti quiet rirculating turnae and eveniy
circulng pipes:t

Quanîity of heating surtoces
Baie ot main or based ansa peopîuoîn af the oud lSi pe s

cuoecion. necrese fron 5' tous a lin midi ngli iai ug
connecîion, ifii'l

t inch in squar teel So quore to
x¾" -- 84 " " 84 "

ra "fban s ra to " it p actieo aaefi pé

O 5520 '" " • 40o
sf "¼' 3r4 " " 833

3 " 450 " " 0,0oo "

Ttc toregoing lisi lu net offered asa cefuetlly o. rted o scheo, bol o
a mndicotor the aslincp ot direct proportions. It the sery daor oaeteso

the public toildingu ers piped ou ttecr colsudo in mous mnns as, but lith
disadeantage, sd it boecnae eviden that ns ta cold bu ecliosivet
followeod.

A largo hatlid;in lir s n ane plont asin ou main uppling 30u
lia tout ot t» pipe (sonso') lu hearing surface, circulating soIt, whtilst in
aner pltant hers ie the ulegh ut he mois is grte, 7,ooo lunca test ft
t" pipe (0,334') lu ait that enn be cicnlaed wellm on a main ot thsize. 

Ansiher esuape iy te siae lain-the plnst ut the MçGiUti v tiersip,
tMontreal, tas a smet anis eirculating o,n toisai teet of" pipsein heat.
1ng surtace.
The intion in lapin g ont on apparatus s to iarrnge tho ranctesoftho

moin in such a muaer itat si l It cireuane evenly, sud't the rises tor the
supplp ot upper foats snd el easilp lowfng sait ctIs coold be oten fro
tc dîial end ot the horiontal mais, sd tose to thoe ground floe and

the ast irans aditars nold a' pacted ni ths proiml ond, eting carfutl sn
both cs tin calculato ibe indivial instacsi atlîhir exaci proporîionate
raie oftircttation, ttc mîatter would bu n easy onesi but as the occurrene

uf sth a cse talla lIite short ota fairly aceage miracls se do sot take t
loto secourt and cariaus shittshase in consequence to bu made to get oser
te diflicultts. in carrying ont many uf wich on ae dependent un chu skilI
eo ttc fîttr empod. For inslance, whes it cou bu helped se mua not

toto off many banches sn the coins soighbortood, snd ou no ocasion toto
off ttc mois o quick circnlating soda sluggish banch cdose together. bu
the lattr cas, ere the io neighborosae flaow, anc iil rate attr.

uand ifthety mes returns. the one counaining the warmoer woater rcturning oi
tact up the othîer and thtus obistu eterculation.ot tte heating tract cou-

ueted sith it.
The ceuom hou eeit to ite al reanches off the top oft thehrn tal

mans, iiu oasionalt, as achet. a bprt lu inte off the side ot tho

The practieul to alosw a radisor valve butt l tu e flot and ttc bturn ot
ea adiator or cuit. Fer nl grondp flow surface and tue any siser whîih

returns or feeds tut ane coI on anyupp rfaoe, outhie n voa hisconnect.
cd locths radiator, whle th etorn valso lu plnced lu te eOllar citl the
drus off valoe besid il, l nor ntht the osgle tating tract may bu ea.

enisnly emptid eithosi disturbin g o-thers-a cotvensit e wich mus be
otregone lu tte cse ut orn ure teeding or returning mors than ose codiat-
utnar col, as such nase, all ttc heatiug suoacseed by ttc etun pipe
mut bu emptied atin o t a ris eet vicl salve s us oed us oI mans,
teaders nd branches, and whereer s solos lurueeded, exeptlng ou supfply
cuoectns ni ground foor und n.tic oeaing surfaes snd btoay henstng
tract sich ilts haut onuit risse, in da f sicht eceptiau glots anglo
votoases mor suitnbte s owe l as eaper.

Teo bsut tind ot heting sueface ta employ lu n motter nt grai imprt-
once, asd one hich solod bu dece butors he arrngement and ses ot
pfpisg sd ith qanîiît ot eing surftce can bu decided oIn the ih
publie buildings i usp s a mnînane presenting sine difivcnts. n
lunutteam heating practias, effectiso radiators sush os te Nosun' Walorthc

ta/l, stie off atractes in apperacie, ecoomical aoffloo secas snd rapid
in retu-ning iti oaser to ihe bailer, wese n the maket a a figure wehich
ensured the tise lu ptrcueenc t a colis, tht appesuace ot wtice hus
anaps hlen ie mrutly draobaet. Ton peas ago tc o.estsd bot.0we
radoiator knosu ta the professIon wso stuggsh in action osse ssmd uf buc.
nontel, tini used heating cunlunes wo wo.ere educoied lo tte use
ofthe now almiost lte osnpe sysem, Naked tus cols, although
ecllst mcat os wee ojc to In s oo the m or pettioous

buildings. andin neore thid ts , coul iron scroens and marte ssas owere
ued, thus iestroying choir aeiency-tiuaderg tse circulation t ire obout
ttc pIpes, and affording n res ati foc dsot. .atway diflieut 1o remre.
and tthe remoa tof whiei u' ntuily neglecced owing ta li being tc
o snaght. Tease ifien es. us w, a s t hat, in soins clase, se exgenes ut
limited sali spasen lu sini haelsud n roum ft lare tires haeitg mans
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