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r%o Young men %Who wusstu1 continue seori-
lng l0&tthcr) thotroughly compeisnt in insiai

las in faclorfes. or wire hautes in hcst style,
-ite open for cmpioynient. Usin -tsaafy - a1 ex.

pnei App>'. "EEariir. BiOX 1464 P. O..

%Viil bc rcceised untîl WLeaDNIESDAV. 2STit
INST.. for the rectian of a

BRICK PRESBYTBRIAH CIIURCH
ktFEasî 'roronto Village. Plans ansd specifica
tioss ma> lie sce ni ni)y ofice or n.i hIe resuîflence
of lcs. Zir. Jolinston. East Toronto.
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CONTRACTS OPEN.
MOSiiORO. ONT.-Mr. \Vn. Bterner us niaking

arrangements Ioa ti na new houise.
KiNcSTro4. ONTi.-Mr. ali. hhilîjîs. ai Toi-

0010. wuS in thte cil>' recenily niaking arrange-
ments for te building cf a steani yacht.

liRAisoOti MAN.-Acompanay is lseing formesi
at <flat place, svgt a, capital stock of$too.aac. (o
crect a wocîlen m*îll. Parliculars nsay bc ob.
tainesi fromn tue Mayor.

WlHl'.iF. MAN.-4L. H. VVesî. thiroan
Comnîtee on Works. wiu reccive tendeis tintai
naona on Jaîtuar>' z6tb for the supp>' cf Sec tords
of cedai block paving wcod.

HArMiL'ro.4. ONT.-ll as piopaiesi to erecî n
schoal bouse in conneci ion wiîî lthe First Melba.
diii churcli, tai toit $8,o.-li as orged i ant lte
ciy purcitase the cîsi pots office building on
James Street and convert ai int a police heasi.
qUaricriS.

NIAGARA FALs.îs ONrr-!î is saisi fiat the
Ontario Legisiature wiil slsortly bce askesi toerant

P. chsarter lt an compan>' l be knorans the On.
Inria Nb.gara Electrit Raiiway andi Power Coni.
pan>'. the objeci tueing ta builsi an clectrt rail.
icad fiont tits tow to St. Caîbairines.

STic. CUNacEoN. QuL--Tie niunîcIpalit>'
wîl) ask lthe L.egislature of Quebre toa ntîcos is

charter sonas te autharaze tht corporation tu, ex.
pend tht sum of$425,coc raisesi b>' the sale of he
vwaterworss for the purpose cf nonaiiurîing
aspitaît pavements. Tht Counrcil bas nîready>
passed by.laws approprialing tht mnscy for lite
purposc.

LONi>ON. Osc.-A syndicale of Crevcl and.
Ohio. capitalisîs ss cndcavoting 10 seccr contrai
of the London & Port Stanley' Raiwy. Ilic
conipan>' agret ta estnblitl a commercial lne tue-
tween Clevelandi andi tîsîs cil>'. ansi ta creci a large
itotel ansi slip-dock at Port Stanlcy.-G. Cinsi.
dock. nrciticci. <viii iecciîe tenders untîl tise z8îb
ansI. for the différent uvorks ircquircd tn tnakîng
alterations andi additions la lthe icaidence of Mr.
G. C. Gibbons, on Dufferin avenue,

Quats'.. QuFt-A number of Qebcec capital.
ists. nmosg sehoin are Mesas. Fianks Rosa. R.
R. Dobeli. Hon. P. Garneau., John Sharpies ansi

11->n. 1. Thibaudeau. have acuresi the Grcat
Noitlicrn roand. witt lthe intention cf nking it a
lini in lte troîîk line bteicen Quebet -ansi P'ar>'
Soundi. Two short linkts. cne Of 75 ansi tbe
citler cf 35 miles. rr requiresi ta nînke the con-
nection. Il is expectLds that arrangements wii
bc made to prcceed at once wiib the work.

AiA.,N. S. -he Bluardt ofCommtssn
crs of City Works wili reccive tenders unîi isoon
on Monda>'. Feuary 2oth. foi the nmanufacture
anti delivery cf about 2.4oo tons of c.îsi tron pipe
ansi necessaiy speciais andi valves. Plans andi
oillez infarm.sîsiun may bc u.tinrd frisè tut C;ty
F.nginecr.- 1 bc licardai aikb lias decidesi to
c.îli for tenders for the construction of ., sewer on
Gutlangen Street, ('rom Corsmallîsto tijriti Stret,
ansd for lthe onc connclang Kenîpi rond, Agricola
-andi .1\tiçra stîcris.

~' uîs aai. c..-Ana Lnglisha s> radic.alelias
purcliaseai a site on te corner af Vauglàs ansi
litougi taareu.i aind ah&.il aisi tuureci a large
business bloc.k thmron. - rite ownera of (tic pro

prt>' at the corner ai 'a ates, (3ovcrinient anid
fîroadsi sreets have deelitesi tc, erect a fint ntsc
block «f.buildings on lthe slt.-A site bas beem
cliosen ai Wiliarm S Hiead for the proposesi qoar.
antsne station sstich the Dominion Governtnent
proposetlaestablisti. lietuisslcostoti.sping
the station suli tue aboust S0ooo, out ai wicli
the sont of $30.000 sil bce reqisires for cunsîruci-
tng a Whfarf. Illt Albet Iton Woîka., ufthi3
City., as &it prsent engsgr! an buoilding tht, 3tlim
disinfector.

MONTREaAL. Vu--renders Wall tue îecesved
b>' the Roasi Conimilîre cf the Lily 4otincil untal

Wcdncsday nexi. the z8tit i., for the excava-
lion and masonry foina suta>' to le eonstisicîed
under Notre Dame sîreet on Berri street. Pla~ns

mn>' tue seen nt tht cffice of lte City' Surveyor -
Tenders aire niso ikes b>' lthe Raid Cominittec
aîtut the saine date for tht excavation. n.inr>'
andi steel superstructure for Ira bridges oit Seig-
neurs Street. over t taîl races, ont ni Ogilvie s
miii ansi ont at Shenrei'5 Miii, Ille tenders for
steel superstructureto la .lcaonsîsanicd by stairan
sieîs giviag sizes. -The fLily burveyorhlis baxen
ansirsîctesi b>' lthe Caty Council ta acertato the

oi ai wuslrning Lfiatciiiez square an line will
Mlnatocture depot.

OrrAvA. ONT. -Thle Temiscoua-tt Raiisva>
Conmpany ivili apply in Parliatorni for permission
10 continue thitrranitma' frain Edmundston îo
St. Leoiiard's. N. R,. Itice lii bridge the ruser
St. John ta Vaîn Buren. Maine, sa as ho enable
lthent Io inise connrctian rîith tte 11angor nnd
Aroostocit railway. Il vvas stateciiliata ten-
derîs for lte nesv bridge across the Gati.
neau river woulsi lue caltes! for during tht mondas
of December, but o<slng ta lthe etra cosi of con-
struction dunang lte winlter monts the non. wiu
lue delayes! untii spring.-TeSecretsry of lthe
Department of Public Waorlrt wiii receive tenders
îîntîi iViiday. 3rd of Februa>', for the ereclion cf
na post office building at Calga>'. N. W. T.
Plans ntsy be seena it tht Depanmet ai Public
Works. itis Cil>'. -ans il tht cilice of H-. S. John-
son, Ga.lgiay. -Tenders arc aiso nakes by tte
Depanîmenst fiubîlic Works untîl Tucaula>. lte
31is a.. for tlle ereclion cfa post-af'ae ai 'a'aesi

Farnitara Que.
1 oNoTO, ON4T.-Mi. WV. .NcVlllans.,

solîcîtor. gîves nDtice that application avili bce
mande ta t Ontario Legisl.iture ait ais neait ses-
suon for an net t0 inesrporate ai conipan>' la con.
stîutie -a mussa>' tramn ibis cil>' to travenliorsi.
Pars>' Souînd ansi Frencht river. Ibence wesier>.
ta connect wuth the Canadian i>aciic railwa>'nI
Spkiasla river andi tram Frencht rayer noriler>' t0

.SsUdfsui> . a4sl u co.Otriusi anud 0,cr.ase iCc8....î
ane Irieptione fines. isIi.trvca, p~ers. hsriumr,
sioretouses ansi ctcvatoms-A meeting ci tht
aliaretaîscicrs uf the lNipsaing &, James lBay Rail

mn>' %as ielil in tItis city tast vveris ai wltîcb it
cas urgesi tiu vurk ati un e i ltli Ili o

eceuict svîth dunang thic uiiiing sanin.-ite
:sa>'es bas gis-en instructions tu ailivccisc far ien
decrs for isproving Ashstridge s liay'.tncartiing Io
tht lit pt-isarmil L5 tise ts>' Lngsnee. flite
( auncîl suait li aies ta lîrosise lthe ftt:' out ot
tise gecr.sî s.sx;tiogi. - i lic Furuotu & Richmtondt

cast. will reciue tendlers up t0 Jiniuar' 20111 for
Ifia atipîiying vf ja.Oauu tics and 6,;ohroiky pQIes.

No. 49

to bc ileliserec befte M,î.i 201hl ait tice P lt_
station. lIatursi Strect. or Forest hill sti.ston. t,.
T. R. ieli Lire. *rhetics arc toccntsi of cetr.
iamarsc. hemiock, or white Oak. 7 fret 6 sîîthes
lontg. 6 inches tbick andi notle t~ibtan 6 incites
face. 1 rolley poles to be of Sound. straiRlit cedal
3u fcet iang ansi 7 anches. dîusnietcr ai suili endi.
cieîai ut.rk. -Mless. Vsorthmo & Ca.. of New
VurLkitc purcised a sitcat the corner of WelI
liugton .ind Sigisco Street. ibis City. on which,
the> will exect a Large biscuit factory. ai a colt of

$ioo.000. -Th ListEa Toronto l 5renbyerian con
gregalion have decidcd oit the creclion of a new
îlitirch. lu bc situittesi near the preicît building.
Trenders vvili be cîslledi for a.i once. -'lie Chief of
lte Fire Bigade has ircommendesi ta the File
andi L.ght Conmîlce thtît a large tire bli bc
buîlt weal of Yonge strict andl sauth 01 Qsieen
strect for the accomîmodatîion or Ilrge npparaitu,.
andi appliances. He -aise raills attention tn titi
neccs>ity cf purcbasilIR andi cquipping a iirstîclias
steam ire engine. -nie c'ommiaîee cf wo<iîs
bas dided ta eall for tenders for inoving oui the
bîuilding% soulth sof Union Station ln connctclîon
wilî aile Espi.în.îde iîzîiroveniîrnts. an accordatce
svsii the report or the îsurveyars. .,Ibi Ir Gonstttttc
the ncecsar> cribbtng nnd tiîliaig in tua bc new
wîsiîîitii len. \Vork on the \'srk strert tlis dge

and the new Union Station raill lm' iciin ai
once. -Plans liave ber preparcrd and bul)tîîittei
tathe trustera for the erection of a nrty cfîurcb

for the irn civentie i'resbycria conirregaion. -
A buIding pernit baîs belen granted tu t.has. .
Riatcý. Sussex Aie.. s. dl. 2 stor' a~nd .ati4c li.

Jellmnhis. w. side St (icorge i.. o. of liernard
Ave..* cost $8.000.

FIRES.
On Satoruiay orflait wtek iret ai 2CnîrevIiie.

N. Il. deatrayed Wilinson & filarnt s rvooiars..
ing falor>'. %McKcn2iîes blickînîittî %hop. Capit.
Gi. N. i'rrkin's liotîseansi barn. D. Fitzgcrald &
bons shou factory andi 1l. L). White sstore. -
The residence uf Frank. 1-tionias. at jI*khoro.
Plin.. w.ss buîrned On the 7tl insi. -Thlitesta
dence of A. IL llay. Owen Soûunî. w-15 nintosi
canîptctety 'istoeii> b>' [ire oit S.starday inght
Lit. i fie bot.e w.ss% insurei fur $.o.W

-W. Chasuns brick ql%%cllsng aI ilclleviie. ont..
seas damagei by ire recc.oiy Io the ealent of
$.-ç,0. whîcb as covertil by assur4nc.- rice resi.
ilence of Alexander à1cKeneie. llroolhnlm. Ont..
was bîtrocî ta tht groutid on r'ut:sday last.-Titc
Dominion House at isonburg. Ont.. owned b>'
Mr. Maîheson. Vab entirel>' cîsosumesi by ire un
WVeddils.d)y lait. lThe los% an the builiiing ls es-

tînied il $8.ooo. the ansurance ing $S.ooo.-.
Firent Mliawi. Man-. on thet tilh ansi.. desîro>'.
cd the Masbey-ilari t..otsipnys a rrhouse.
Voung's srug storc. S. Cisubb's gros.ery. Dr. Nie-

I.'bilipýs ofiioe aînd several Otlie. iiiiiidings.-.
iillis blt ai Roett. Ont.. was Iturnesi on lthe

.i a s nsi. .osS $4.000. bnaitrnce $a:ooo.

CON TRACTS A WARDED.
lh te untr.îci lui lie.uting .and vental.iting ttc

Iniustriai Hiome ai Newrmarket Ont.. lias ten
a waded ta the i. F Pese Furnac. Co.. or Toi.
0010.

MsONTatLîi., 4tta.-lihe Dominion Birisige
%.unipny isv cn.i.îeitht culaît-.icto
Luid.ng a nce steel 1 briJge osi the L.achinc

c aitn alic pricaf sy: oa
EAStr lgiuat<s fI i:i The. V g.<Courail

lias ,%çcepîrml Ille tendier of G3. Il. Anderson.
s'icciiictiîi isir tourttir garen ailnartn signal
hases. ssi îi.rt I ll. te Pîice.i <1 $275,.

Ut 5i~~,. tarT ii ~ssîî.it oi ses.:iona 8,
9 andi to of site Sas.îg . *.nt h.Ive licen
2%arrerî à%. tilon, No .FI. R.qynor. Syis.
iase. N.q y. . o l.1.~\adî.tIoronta;
Nu. to. Roc . & i.ylur. ibsîsksiiie,
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THE EFFEOT 0F HEAT ON THE
STRENOTH OF MATERIALS.

The effect cf low tenîperatures on the
mechanîcal properties cf iran andi stcel
appears te have receiv et raîher moxe atten-
tion tItan titose cf lîîgh temperatures. On
Febrttary luth, t88o, a piper %vas read by
blr. John James Webster, before flie ln-
îîîutîoît of Civil Engineers, on " Iron aint
Steel lit Loiv I eiipeiattres, - in >vbîch,
before rccounting lits covn experiences,
flie autlior gives a brief accourt cf flice
svork donc by previous investig-aîors in
tile saille direction.

The most elaborate and carefîîl experi-
ments cf ibis kind on r'.cord aire those by
NMr. Knut Styffe, Director cf the Royal
Technologicai Instîttite at Stock-holm, car-
rieti out in 1865, for thic information ci a
Ssvcdisli (Goterrnic-nt caîîîîîîîttee. l'le
folloiving conîclusions muere arrive'ecl by
Mr. Styff:-

(t) "Tlhat flic absolute strcngtb cf irca
and site] is not dîmîaîisied by ccld, but
Chit es-en nI tlic lowest teinperature svhiclt
es-er ocetirs in Sseden il îs ait teast as
gre-it as at the ordînar>' tetîperattre

~aot6o deg. Fahir ?"
<2)-rhTlil ari nperaturcs beîween 212

deg' nIf 3,)2 deg. Fahr. the absolute
strengîli cf steel is nearly ftie saine as aI
flime oidinar>' temperature, but in soft iron
il is aiways gre:îter'

(3) "Tlhat ocîther in steel nor ta iron îs
the e.'sînsibility less mn seî'cre cold thian at
the ordinar>' tentperature; but Chat front
z66 cleg. t0 230 deg. Fahr. it îs generally
dimiinishcd, net 10 n>' great exterit, inclecti,
n steel, but considerabl in ia."

(4) "'rhat file limmt of clasticity, in both
stcel and irmm-c lies ltmgl t ri nevere colti ,
but that aI about 284 (leg. Fa-lir. it us losser
ait least mn tron, Chan a.I flie ordînar- hent-
pernture."

(5) "Tlhal the niodulus of elasticiti- in
botît steel anti iron is increasc-d on reduc-
lion of temperalure, andi diminisheti on
elevahion cf teniperature; but tIhat tîtese
variations neyer exceeti o.o5 per cent. for
a change cf lemperaluire cf 1.8 deg. 1'alîr.
andi therefore sîîch variations, -it least for
ct-dinar>' purposes, are cf no special im-
Portance.

Mr. C. P. Sandberg, front svhose trans-
lation of Mà\r. Styffe's report Ilie above is
quoted, matie in 1867 a number cf tests cf
iron rails at various temperatures b>' means
of a falling weighî, since be %vas cf opinicon
Chat, althcugh Mr. Styffe's conclusions
ivere perfectl>' correct as regards tensihe
strengîh,îheymight not appl>' 10 resistance
of irca t0 impact aI low temperatures. Mr.
Sandberg convinceti himself Chta "flic
breaking strain» cf iron such as .vas us-
ually emnployeti for t-ails, "as tcsted b>'
sudden blosor shocks, is considerabl>'
influenced by cold: such iron exhbiting
at iodeg.Fahr. only from one-third Icone-
fourth cf the strength wbich il possesses
ahl 84 ticg. Fatlir." MNIr. WVebster, however,
in thil papier te ss-bich %ve hav-e previnusl>'
referreti, gives reaisons for doubtîng tbe
accuracy cf MNr. Sandberg's deductions,
since the tests at the lotver temperature
wcre nicarly ail made ss'ith 21 ft. lengts
cf rail, ss-Iile those aI the biglber tempera-
turcs wcrc matie iih short Iengths, the
supports in cvery case being the samne
distance apart.

WVe naw came to NIr. WVehster's own
rescarches ï.a titis fieldi. The maîcrial
tested %vere wrought-iron, cast-iron, Bes-
semer stcel, best cast stcel, anti malleable
cast-iron. Tlîre stries cf experiments
svcre direcîtd ho ascertain, resî,cctivcl,
the tensile sîrengths, transvcî se strcnglhs,
and resistance 10 impact of the material
ail temperatures cf So <leg. and 5 dcg.
Fahr. The transverse lest %vere confincti
to cast-iron. The restilis cf the tensile
tests on svroiglbt.ircn andi stîcl :ugree gen-
erall- %vith Chose observeti b>' Mr. Styffe,
and show clearly Ilthat severe cold does
ot affect the tensile strengtb cf tlie

mfaterials, but Chat il increases flic ductilit>'
of each cf Checil" to hhe extent cf i pur
cent. in iron andi 3 pier cent. in sîcel.

MIr. WVebster found, furtlter-<t) "Chat
svhen bars of cast-tron are submitted ta a
transverse strain ahi a low temperature,
their Elrcngth iS diminisitet about 3 Per

ceitt. and Iheir flexibilit>' about 16 ptem
cent."; (2) Cht "%viien bars cf svroughî-
iron, miatileable cast-iroit, stcel and ct-din-
ar>' cast-iroit arc subjecheti te a force cf
imnpalct aI n tCîîtper-Itîîre of 5 deg. Fa.hr.,
file foce reqlutredtu break tîtent andi the
extent cf their flexibilit>' are reducet ins
foliows, VIL

Ileduction ileduchion
of Force cl et

liiNct. hlezibility.
Wrough-iron-....About 34 Abouit l

Selir cast-%teel).. i 1.,
.\Iahtcable cnti-roi. .. . ' '

Cast-iren ........ -- - 2'~ 001 mnkrA
Bh iessemeristeel testeti b>' Mr. \Veb-

ster %vas of. )tarder qiality than Chat used
in the Germian experimnents whilih svc
have describel, (lime former ias-iog a
brcaking strenthl of about 46 tons per

inar cli, wmitb ait eloogation cfral iiosî
î88pr cent, in 6Ut in., a-bile flite ardest

c1uaIlity cf flie latter hat an ultimahte
strect Of about 30.5 tons per square incli,
anti an clongation of over 26 pur cent. in
a lengili cf abotit 8 ta. (equis'alenh to
rallier more tin 6U in.)

'The calîrience cf railan.> enigineers in
Russim, C:mn;tda,.-amîd cille-r couittries %yliere
tlic ivinter is ses-ere us Chat tlic breakageàs
cf rails aund tires are far moi e nutteroris
in fle colti sveailter thaint sutnier. On
Ibis account a sofler class cf steel ib cmn-
ployed mn Russia, atnd, we beI'-ýve, mn
bweeden, for railis, Chan t> ustti .Il mure
leniperate chinitates.

l'ie evîdeace extant in relationt te tii
mnatîter leaves no doubt Chat flic cnap.biiîy
cf 'Vroug it-iron or steel 10 resist impact is
reduceti by colti. On the other bard,
%%-hat, fur flie sake cf cons'enicnî distinc-
lion, nia- bc îermced its shahi sireiigth, i,,
net umîîp:ured b>- lev tenît peratrre. l'le
former fact is climefi> of iportance in
connection ss-îth railway inaterial, the lat-
ter is reassîîriog as regards the safet)' cf
aIll structures notl hable to sutiden slîocks.
There is obviottsly scolie for furîlier
scientifle investigation, both as to the ef-
ct of cold and heat on materials cf con-

struction ; miore especiailv, il sems ta us,
Nvould more precise informnation be svel-
conte on flic mariner in which the behavior
of steel atl différent temperatures varies
according 10 ils qualit>'. %Ve are glati ta
Ieara that it ms the intention ci the German
technieai societies, nameti at the oulset,
ta continue the rescarches, cf svhich Ive
hiave noticed the flrsî instamment.

It seems exlremely probable thlat some
coonechion %vil] be foumiti Co exîst betwcen
the phenomnena ta which we have just i-e-
ferretiand those observeti b>' M. Osmond,
and tiescribeti in bis papler on "Thc Criti-
cal l>oints of Iran and Steel," rendi before
the lt-on and Steel Insttite on Ma>' 7tli,
i89go, (sc Industries, Val. VII11, Page 446.)
M. Osmondi, il ma>' be remembcred,
found tha ii certain temperaturessutitien
alterations takmng place in the physîcal
properties cf iran andi steel «aie indicaîed
b>' changes mn the rate of cooling (or huat-
mng). Thaî such changes must corres-
pondt ta modifications in the strengîh anti
elastiebi>' cf flic matertais is a ver>' plati-
sible hypothesis, the confirmation of wliiclt
ssould add arother contribution te the
ever accumulating mass cf evitience
showing flie intiaiate relationship exîsîing
betsveea different branches af science, anti
more especiali>' bchsveetn physical anti
chemical science.-ndusirzer.

A somewbhat novei and at the saitte finie
ver> interestîng mibod cf conshiuction is
employeti in connection uvith the building
being erected on WVilliam sîreet near the
Brooklyn brid?'e approncb to NcNv York
City'. 1h isdesignedia acconimodate ma-n-
ufacturing establihments using powcer,
antiis regardeti as a tiecdicd ativance mn
itslune. The structure is tu bc 14 sîcries
high, each stories 10 Ik a loft of 2i0 feet
long and (romi 5o1 to5 feet %vide. Il fronts
5? feet or William andi Rose streîs, andi
sviil tos'cr near>' 200 fuet in tlie air. la
tbis building the r:ma consieratior beiog
strengte, botb sîcci ant brick are utilizeti.
\Vhile thec steci sk-cton ss-ork is somnessîat
sinVilr 10 tCtat desigraîed as "Chicago
construction," WV. Mheuer Smith, the

archiîcl, lias made use of massive brick
%valls, so combining Cheni viîlî fle intcrior
steel as to givc tlic gicatcst solidit>' and
utîlizcd both sources cf support go the
fulicst extent. The steel uprights on the
05>1er edgcs of the buildingç are inclosed
ail intervals by solid brick piers 8x4 ficet in
size, whilc file girdcrs and flooring are so
contrivcd as 10 rcccive this masonry sup-
port as %Veil as tlic support of dt stcel
upnghts. Anothier advantnge of this
combistîcd construction is Chat no interior
brick wvalls tîppcar, finis givmng trn open
spin ol 210 feut. It is stated Chat withi
tile licaviest machincry in motion on cvery
floor at the saie finie, noc trernor >vill bc
Fpcrccptihle, evcn in file toi> story. Il >vill
le mnade as ricar>' fire-prouf as possible,
only brick, cetrient and steel being tibud
in thie construîction. Onc of flic intercst
înx tentures is (lie îiilibcr or iios
whiicb are close tomethier on ev-er> fluor,
so that the faca<le towards the bridge ex-
hîbîts a greater surface of gliss tChan brick.
The projectors regard tilîs building as
making a new era in construction for man-.
ufacturing purposes. -- Carpentry cwil
Building.

MUNIGIPRL DEPATMENT.
THE SMOKE TEST.

At a retent mneeting of the Sanitan Ab-
sociation of Scotlaîsd, tlic follo"îing ques-
tion ivas asked anîd ztnbacrcd, aiong a
lîst of questions for sanîttr) ccrtificaites.

*Question 6.- l)escribe flic v.lrious
nmethodb for testing dtrains, the dlifficulties
to bc met %vîtlî in smoke and other vapor
îc-sis, dt. i- mean ncccsýary to overcomne
Cient, file ineiiîod you >vould prefc-rn
tlie reasmîn wlîy.

i>Snu,/x 7;rst. Smnoke
gentrated by 'vaste cil, soîphur, turpentine
or otîter pungent maîteri.îl, anîd forced up
Ibedrain by fanners, steaîn or wvater pres-
sure ; (2) rockets exploded in the drains;*
(3? Waîer Pressure ; (4) paraffin, pepper.
Mint and artulicial discolorat ion.

Presuming the diticulties refcrred ta
are those in connection wvith the circun>
stance, and not tile apparatus cmployed
at the test, as might bc also inferrcd from
the words used, îlîey may be stated as
consisting priîîcipally as (a) currents ci
air caunîeracting Chat of the smoke ; (6)
density of the atnmosphere; (c) untrapped
drainage alloiving flhe smoke or vapor to
escape mbt adjoîning sections of drainage
0110t the main sewer; (d) escapes travel-
ling along outside of pipes an.d up linings
of vails ; (e) difficult>' in getîîng termina-
lion of pipes thotougbly closed; ffl ten-
ants using t:.c 0ipes during the test.

The rcnredies are :(a) close flic %.holc
pipes except flie one eniering on flie far
sîde from fle machine, and tbereaifter ap-
pi>' the test from Chat point ; (6) there is
no remedy for density oîber Chan exdtra
pressure, but care mnust be exercised lest
the pressure blows the smoke through tic
traps ; (c) open up flic drains andi block
off ai thec *unctions witb suitable India
rubber bladders ; Id) cases have been
knotvn in which dc-fects were in flic base-
ment flats; but flic smnoke, through travel-
ling in flic way described, V.,as fondc oî,ly
in tlic top flat of the building ; il is essen-
tial1, <berefore, to sîrip off coverings %there
practicable, aîîd generally 10 bc saitis.fied
on thîs point b>' inspection ; (e) cia>'
makes a fairl>' good plug, but a consider-
able numbher of plunibers and others use
wviîi sticcess Indin rubbcr bladders, ; (f)
flie oiily reînedy is 10 %Vain the occupants
Chîat the test is being applied, anid not to
run >vater fromt the sin s, water-closets,
tic., during the short limie required. In
general îhey are only 100 %villing to comn-
ply svith such a request if made in a polite
ntannc-r.

Tiiere are a fcw minür difliculties met
wîth, sucli as open wvindlos, chîmneys,
e., carrying thîe vapor out cf apatt-

ments, but these aire casl>' met by an in-
telligent and experienced operator.-

As already statcd, the smloke test is t0
be preferred overantyotlîermethod. The
rocket, paraffin and peppermint are un-

certain. l'he roeket is hiable to be extin-
guished on flie exclusion of air and the
paraffin and peppermint are slow. D3y
flic smokç bot h sinell and sight lire proof
of defecîs, %whereas in flit wo former there
is anly fle smell, which sometimes may
be adhering tu, the operntor himself. The
>vater pressure test is suitable in ordinar->
cases for horizontal drains, and] especial>'
Chose of newv construction, but il is not s0
convenient or i.tidy as flie sinoke test

AUTOMATIC-ÈLIICTRIC WARNING
AGAINST FLOODS.

A valuable device to nutomatical>'
notify the irilabitants along river batnk-,
and low districts cf an increase in tile
>vler-cotirse of tlic rc4ions biglier up, and
tu »'arn ta lune against inunîlation lias
been construcîed by Mr. Morais Otto, of
Saint Maphaci (Var), France. Et is thus
clescribed in :L communication 10 La
Walure.

In anny public building, say the mayores
office, or a schoolhouse, in each commune,
hetplaces a mgalv-inometer se arranged as
10 indicate itutomlatically aI every montent,
day and niglit, the waiter-level as il exists
mn the upper district, say ati a distance of
30 iles(or more, if necessary) The
galvanomreter lie uses is ani ordînary
Marie) Duperz wvitlî magnel. Referring
to lit sketch helow, tle moveable needie,
A Bi, rnais arunîd a seçtor whbi dli% isions
correspond CO file various hieiglits of thte
î'aîers. The frame 0f the xalvanonieter,
represented in section on flie sketcli, be-
tli cn tlie "VO ~ s orflUic iiagnet N,
and S, is inclined suficiently soias 10 ;llow
a Nvider play' for flic moventents or file
nredle. On tlie glass face of iltc appar.
lfus is .1not lier moveable ilcecile, D)E, >vhî h

maly be placed ai an>' division required of
the graduaîed seclor. As flie leve-l of flic
the venter riscs, so soon as flhc indicator-
needie, AB, sîrîkes against te end (bient
ai a riglît angle) ofîbhe needle DE, s0 soon
dots il ctoIe the circuit of a local pile
whicb bas a bell inserted il C, and tbis
begîns Ie ring. This takes place onl>' in
case cf extrenie dangner. A resistatice is
arrangedi ai S in the general circuit wbîich
is inîended 10 regulate or check the am-
plilucie cf the deviations in the gaivano-
meter front the effecîs cf lightning, the
inventor bas arranged a lightning rodl of
fusible %vire wvith points.

The next arrangement is ane Chat en-
ables an ybcdy' to rend constantl y lthe
heiglit cf the water in a river or torrent
situated at a distance frcm the observer.
A hollowv iron Post is placed upright ia
thc bed cf the river or strcam; aI lhe
line >vire ends on an insulator at flie top cf
tbis post. At intervals of about four inches
'froma the bcîîcmn of file post, the latter bas
small metallie plates, properly insulaîed,
Li, L2, L3, etc., and these are conoectedt
b>' means cf bobbins cf about lo ohms
resistance, placedi inside the post. The
top pcst is coniteî with the galva3no-
meter, and the circuit then contined
through a resîstance (s), a pile, and flie
earth (x). The best pile lie bas used for
flic purpose is one comiposed of several
Daniel elemrents. Naît; let us suippose a
thaw to occur; the svater riscs.along the
post, thus esîablishiing communication bc-
îwveen the small metai plates and thie iron
cf the post wbich is planted in the eartb.
At ever>' risc of four inches the resîstance
of te circuit di.-ainislies 10 ohmis on ac-
courit cf the ver> position cf the bobbins
cf resistance. The intensit>' cf the cur-.
t-cnt is, in consequence, increascd, and fle
needle, AB, cf the galvanonieter runs for-
Nvard one clegree, which corresponds te
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te four inclics. that is to Sa>, te t ex~act
distance wviiicli scparatcs two consecutivc
insulatcd plates. On the ailier hand,
whcn tlie waters (ail îte invesre takes
place. The resîsiances of la, ohins, occur-
ring successivel>. ri thic circuit of the gal-
Vanomeiter, caus.t the intcnsity of the cur'
rent to f-orrebipondingly dtînuinibi, antd titis
is indicatard b>' flic rcîorn'rade mnoi cnent of
the tndifîa,srneeutle. Tîtus, by wvatcls.ng
the inovenents of the needle along the
graduateti scîor of lte appatatus, ais, ob-
server cati rca.le.y tell rte hciglit or rte
waters in the nuiore elevaîcti dibtrict aflîr
off nt an>. particular mîomîentî.

m['ic irst iltccîint: of rite Municipal
Council of (tie County or WVettwrtil for
1893 tîtîl bc hel l1t the Court Ilouse,
Ialiliton, on *ruestiay, 24th iflSt.

DEBENTURES WANTED.
Iltuskipatitiee aurag dtemîse,, no unaittr fui wlsai

purpose. «ilt ttsd a rrad> y urchasr isy apptying go
49. A. STIJIION, t> Torosito NtrTartaglia.

N.i.-Mloncy to lban, at tonren rates oa fil.t Moîtgaas.

Canada Pipe Foundry,
HAMIL TON, ONTARIO.

At.v t<iRTsitutt lIptel

.tI.i>iufiiturer i

CAST IRON WATER, CAS AND
SEWER PIPES.

-Auu-

Specmni Castings of ý!eer description.

LAPACITY. 50 TONS I>ER DAY.
ln use fromn Vaîncouver go Sydney. Cape ltret.

C'orre,Oon'denie îvhnctfd.

MIuniciial officers. contractors and catLers. art
reused to mention the CoNTicAI7i RECORDu

wncorrespondling with adyersisers.

R~. F. fi. BUGMQER,
Z» Adriaide Si. Fast, - T'ORONT'O.

PATENT CAST II<ON GULLLS.
Vitrified Clay Sewers . Dst Pns - Sewes' Pipe

THOROLO CEMENT
WELS ANI) CANAL ENLARGEMSENT.

Rkt.iu»wTHi ENGitiERI's OHFicE.
'.KI.1ANI'. \I)Til 171h1. 1884.

JusIN Al.i LbQ., 1 boroits
Dent Sir.-îuurs ut yester'i.y. reLative t0

*hrhli 1-ydrsulic t..cnient, ab rtcesved. lit re.
ly. 1 be to s.»y thiat mnay teýsts Of the *IlilOrold

Llyd lsuligC Cenent Làave extende-i ovrr a1 periai
ait it yreg il rs. tnîi lis ben on il large

sc.le. .ss tcseiiîpliiiex in thie locks. tsridgaci. cul.
verts rusa otiier niauussr> Un Ille \VclInd t Canai
étnd NN'ell.îicit Rsils.s. auid th.t thse record, ns tii
has bei-n ons.iti.tlly s.stm'f.tctory. a. tubla (utind trn
esstiination of trac' ,trU.ctnires. "'lie neCCC-s.Iry

ttînng clou s. Ur ii.lscary anda colscricte. iiiing
Ille Wellaind tin.i nl.îreiieit. liai .îtlordicd
.%blindant e'.sîli- of tht rrli.itusIsty of Ille l'hor.
tain l>drattlic Celaienît. Ltit in miason's' rnid
coiîcretc. uiri labiosu .sid uncier %vater. 1 ilenire
no lIetter croiient for tise clasi of Svork refermeai ta

I ains. tar sir, pours trSily.
W. (a. 'OSlON

Resient Erigineer.

ISAAC USHER & SON,
TIIOZIOLD, ()NI%

(QUEENSTON OEMENT
Proved by.Covernment tests tu Le th,. Lest Cana.

dilus natuma cerment Write l'ut price. &a.

taaatacr suorAND' a
0)K5L51% iii

SCOTICH FIRECL -
BRICK,

DRAIN ANO WATER
PIPES

ws tI ýra tc.
serrer Miottonts or J',îert illocks, Cernient.
Nort.-Only pure SCOTCli îngtazed Fire Clay

t.inlnals wiit be kepti n stocks agny other qusaisy
(ol ti or resistinft tira. Corresporadence inisted

Qistions ps'osptly uisihed.
Office: al Wellington St., Montroal.

CIVIL ENCISNEER.

Bridge and Structurai Iron EorkIl S ~ teel Beams kept ln stock.
WORIKS- ST. COt.UMIJAN S. %1411 CANAI. Ib.,\C
OFFIC.E. 1.L I>AkRi.S. rFelephoste 9à77 '.. . N .LÂ\ LTR A L.M U NI CIP~ALt silsottl sec ta ai thata ais le ccs.toulî . tuwn anci tl PL.11.% lit. lu 1I LD.

OFFICIALS ING. tra ise ttallun ut sýater inorki plans. et. te .î.n..î.ssu.

are niladi' aise of for sleackssîIIng sossssdt:. 'lloors and tti îtos, instil.tlivei of licittand cold. firau'pmcoMnlg.
etc.. also SI*.C-rIONAl. MINEIRAL WvOoî O LlN fui- siruis ~.ps ler.îaei tr
pape.%. etc. o r.epsiv-a r

NIonîrat Agent Canadian MineraiWo C. Limited,
R00111 23. 2UI Jsesn'sSîrcI 122 Bay Street. TORONTt>.

HAMILTON AND TORONTO SEWER PIPE 00.
'V1oit-

CULVEATS, 1,

~I~T S (WWATER PIPES.,~

Pire Brick Sowers
IlVni for flisc,,ni.

HEAD OFFICE AND FACTORY, HAMILTON, CANADA.

Drumffond eCOI Pipe Foundry Comlpany,
.%IANUFACTUIKS 0F

Cemes Siern sRoalelrs .f StneWORICS. LACIIINEa QUE. PRICFS ON APPI.ICATrioN.

Horse l3rushes etc. =

TESTANDARD DRAIN PIPE 00.ASPHIIAT PAYING TOE S. JOHYS, Q, (L'M.)

\Ve are r era Io do first-class wsork an Mnfcuea0

WALKS. K ORS. CELLA R I3O'rOIs, Sait-Glazed,
&c.. with ROCK ASPHAI.T. sshsch as conceded Foi- SEWERS, CULVERTS; alSo WATER
lo bc the test for Éthis class of wu5rk. .. . . . .fied

H. WILLIAMS & CO.,
Ilooleria asd 11ar'lors,

4 Adelaide Street East, - TORONT'O.

PIPES~, IIIVERTS, VEN4TS, &C.
Goods stsipped tsy wairr or ril tt tIli points

The Thos. lghtlngalo Prossed Brick Co.
67 Adrelî<cie St. Raat. Toroîîto.

Telephose 449 %olks Mt Port Creait.

Ontario Water Meter Co., Ltd.
NIANUFACTURERS OF

~oWATER METERS
Mee-Stilports, ))iai Exteitsiorts, Fixtutre Locke, WVate,' Ja,'t lIcgis-

ters, sti'ainers, CoIIpIlig Seuls allr .ccrivoi,' .ljaeUutoitr.
SedfrPrice Lists and Testimronis. Our Mletcrs arc adoptedianti in use in

over 500 chties andti brns in Canada -id lte Unitedi States. -iîghly êndorsed by
Icading Engiincers. A guarantc for fiu'c ycars givcn wîth il Nletcrs. AUi tforinatton

furishd n apliaton o, A. C. WINTON, Secretary-Treas.
OFFICE: Canada Permanent Buildings, No. 20 Toronto S~treet, Toronto, Ont.

EUREKA GONCRETE SIDEWALKS
FOR~ CBLLfiRS, FLOORS, STfiBLES, ETC.

A. GARDNER & Ct,..s - Boum 17e YONSE STREET ARCADE, TORONTO,
2'ELEVRONE 2147.

PIPES,
Double Stren th

R'smlw'sy Cu f
vert Ilipes,

inVerîs, Vents,

Calladian Bridge & Iron Cou
MONTFREfL.

Architectural Ironwork, a Specialty. - Pleasei te fumîish cstimates.

THE J. C. EDWARDS
'VitrvifledI Tera IWIetaic1 Ipa'u.ring 13biiik

STABILE, COACII HOiJUSE, 11OII.Eit HOUSE, IIRF.WER'V 'eLOORS AT4D 'YARDS
Aise aIl places of lîeavy ana i Ight traffie.

The onlU Genuline VItrificd Brick. «-l o Sldewa Iks & Street Grossingg8
FROST-P2OOF, 2'E-1'zo 0F, T1JIF-i'RoQ.P

(lii, fI5Tt~f~fllhiAGENT FOR CANADA.
Room 64, Temple Building, MYon trea,.
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CENTRAL BRIDGE AND> - -
-- ENGINEERING COMPANY,

Peterborough, O)nt.
YM Il. LAW,. blan3ger anal Eriginecr.

RAILWAY AND HiGhWAY BRIDGES
Viaduc,,,lts Roofa Tu ables antd

9ldrai tefel and rn
Tension miembers (orgesi iithoot welds.Rvtî

doue by hydraulic ot owpressed asr mcIs
Specta::es Good worlcmhlp and strict deee
ta specificaîlont and dratrint.

CAPACMT: %t,TON~S PFR ANNUII.

St. 4Georgo'P. Patent Sectional

-AN-

CAST MRON STREET GILEY
un~s an b, nOui the Collowing
tanta. otrei. Otawa.Quehon, Se. cuite.

WCod. St. lienti. Poieobmrv. Owren Sotaid. Saraja,
aoe St- Antoine. Sheibnoke, 1.odon, NCS, Glagow,

N. S. A sayfng ai $32 on cach guilay avet the brick

LEWI8 8KMIFE,
Euaglserr aid Copitrnelor,

làv York Liue Bailding, - NONThEAL.
AGENT.

Prices of Building Matertais.
CA. R CIAiCro LO.

Toronto. Kontrel.
,4tas 1u pick ,.z A M n . 3...3 00~ 2700 27 IC#SO n

MtD;Ilt&........... -3.... sa0 7

a x oO and 12 dresingssRad
besser.................. 8Oa 2000 1800 2000a

1 X 10oand:srniiIrn. 330 2 o 1400 I
ax aso0and ildeCSSing ... :1,4 600 6o :00

2 X land ccnmMOD...1200 2300 8 00 1000
S as cand sa spruce cisl....oo tel 0 1000 accs 2o-tao

tio %a id 12 nlaO
1 

Colis.... gala 9 on
imwci= aind pints.... sioi 3000 3î Ou 350

1 lochdrsa and better .... ilona ooço a on 200a il hudint, =111lrun... 140 iCO 1 400 16on
îinckidingcommo..l Xe G23 :O 1400

229hiiî,ahipo cls.10 Z' 00 00 1200a
îihsidio,tai ù4 cI..i OQ 90 COn8 900

î;aoo 9 03 sS 900

exst ............ 2200 235CO 2200 2! 00

sio.............. 1400 I300 1400 8 S O
a lOChSt2pS. Cotons=....100 1200 11 00 1200

IU illt6cbOOo .......... 1400 13e00.1400 12500

à ZbifODOtint ....... 1400 1600 0400 160.
Sw22icle,sai. pet M

16i .......... .23 Ils 23- 23S
*x XXlbge.nn 230 235 130 a335

VARO QUOTATIOK.

Ilill cuitboardsâsnd sanling 1000 1000
* ShppincoU bonidt. p-

opo6t............3030 1 00

Heloc scantling and joi:0 20
atu 16 ft..... .......... 2Sic 12 00 00

Henock scantliniz and bu-t
oputa 9 Il............... 1300 240CO 13 00 1400

* Scnug and jois, upto16 fi 3400 14 oa
tut 300 100

80 rz î6o 160o
Il . 22 fi 1700 s7 00

33 24 (I 390 CO 900D
3, *, fi 210S 2100

. .8zi 2300 2300

-'30t 2500 2500
.3 .2 32R 2700 2700

3 , 34 ft 29-0 2950
:l 36 ft 330;0 3100

38 fi 3300 31<0
44E 3i600 3f. 0

Toronto. Montreal.
Culng U psanis î34 id

thc>dz...........so î6 100 SorIs o c

Criftblockt parlas, per

Cedsr lo.i erhtog 4 i 34
pet Ils..................... 1400 3400

sa. &a.

;Jt . 1- -nfoenrsed. F blas80 330 lirelIO
Il .Z---issls i.tuc 0100 100

1~ddseî drerrd ... ai o2 Sa ion t
1 udretvtd.3.100 Isou Isou

9, ittd- -- là003500 2900
agace ... l30 0

Iean...I ...... . à61 175
Seasl-h...............s.on su, o
Cteza,...... .......... ........10
Red Oak ........... ...... 3000 4000 30oCO

%%bte.............30 4S00 3 00
flauoodNo.a.n..300 000 t on

8 and 2 .Na. ...... 7000 70on 7000

RièleasNo. lad .1 si . 50 33 ?
Bhac ssi. o., nd .3 0' 0 0 0Drtasing Stocks....... on on 160 rt on16Pits sarnicun inspçection.. 40 00

TIM 
3 3

PPttt, AIn.. inspection 5000
àvltlcK-.W Il

Commets Walling .............. I 0

i'ressed firick, Fer 31:
Plain buick, f. ça. la. se Ililtin, 1800

' md quality..........3400

£00. . .. 0 300

to .............. ........ . so0.
Diusssed Uoln 0i.s0o

FieUi nut. . o. .b. .a .t Camp . ral
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