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the wark, on1 whichi construction is ta be
coiniencecl %illiourt <elay, nalltcly the 9-
""le se&-t'uri bettceun l'etei bu, o'iiid L.îke-
field, and tic 34-mile section bcrtuecn
Aros, oit Balbam lake,.Il aicamiebridge
an, 1 ike SinLoe. Tenders a% ilI shortl> be
asked by tlie 1)ep.irtincent of l'îibllç %Vorks
for tîte conîstruction of the bridge over
Ponid Creck betweeîî Gatineau l>oint and
Humll, and construction is expectecl t0
comimence il, a couiple of weeks.- Tenders
will be received until the 22nd inst. for
hecating the St. Lawrence hall ,vith sîcain.
Tue proprietors of the hotel are Mlessrs.
I.ebarge S, CO..-Tie erection of a fire
station in tic souith-wvest end of the city
11.s been petitioned for.

TORONTOo, ON-I.-The Sepajrate Schlol
Boîard lias dccided to ptirclîase a site on
Bolton avenue and erect ihiemeon a iwo-
roanicd brick scliool lioîse.-ln a repart
preentedl ta the B3oard ai WVoiks on Mon-
da1Y last, the Cil> Eng in eer agaîn recoini-
mends the construction of a 24-inchi main
an Front street, feomi Sincoe ta Shler-
bouiinc, and a 36-inch force main froin the
intersection of Bathîurst and Coilege
Streets ta Rase 1-imliteservoir. The fariner
is estimaied ta cosi $36,000 and thé latter
Si 35,000. The stîm of $3,ooo is also asked
b>' the City Engineer ta place ibie Lake
Shoare roaci in jiroper condition, aînd a
cedar block pavement is recominîendcd
otitside of track allowances e-n Blooi street,
froin I>uffeîîn street ta Landbdowne av-
enue.-Hon. \Vm. H:îriy, Coinmiiissioncr
af Public %Works, lias entcred in nega-
tiationis wvith the City Counicil for the pur-
Pose Of ffl;cing linder Government contrai
the wliiole of ihat portion of Queen's Park
extending from Park road uri Parlianient
buildings, %viil a view ta ilinproviiîg Illie
groundts-. Il is Proposed ta construct a
gratnolîiliic Pavemient running thrc'ug'i the
centre af the park, up ta the main entrance
of Ille buildings.The by-a poiig
for the issue of debentures la caver tue
cost of %videning the Qucen strer subway
will bc submnittcd ta !he ratcpaye-s on the
2011, af Octobcr.-A btîildin,: permit lias
been -,r:nied ta Mrs. R. C. D:incy, for
alter.Itions an.d additions ta 1leli~ 27
and 129 D'A rcy si., cost $Sz500.

NluNIRLAI, Qtif. Lontracts- %%ill be
awat;rded thîis veek b> tue Raad l)cpart-
ment foi Ille construction af a nunîber af
sen ers and for the pai .nig of bc% eral streets
wîîh-a'spI---lt. A. D.-»s, Superintendent
af W.îterwvorks, wili receive tenders untîl
no3n on Maonda>, the 24til inst., for tue
sulpltiYin-, ai cast iron %%*«ler piples and
splecial castings for the city, in quantities
and at dates specified. Th*Ie Road Coin-
milice blas giten notice tuai permanent
pavements tviii bc constructcd on the fol-
lowving streets :Erneqt street fromn St.
Dents sîrcet Io Laval avenue ; Laval av-
enue, front :\lbina street Ia Ernest street:
St. l'et àsti cet froli Coiiioners b-ict
t.) Notre Da.inec trect , St. James Ste et
fromnt~ tuNut, ts. Nles!>rb.
Perraut & '\lanin, irchitcis, hi.ise pre-
pa-rcd plans for Ille proruoscd Ibolatior.
hospi:.1. but .î definîtse site lias Tnt as yc-t
been Jccd upin. It lias becn decided
to ii.te the lEvî, ktrct tu~Ijc % ah dbl)1>k
sane. i .î i oz i So,ooo. Thtle 1-tuancc
aad RZo.îd ,.u t.f a.eîiiîret i

f-i-cr of spcndîn.i, $3 3,00for iht paî%ing
of St. Peter sirec-t fronm St. Jamies ta
Commissianers street. -T-he netv building
af the ?îlerchanis B.îk af H-alifax, ta be
ererted -it ilt corier of Notre haute aînd
Seigneurs sîretîs, mil] ha% e «t frontage af

6 s'- tt-t, and i wili cosi Ini the itglîbor-
bond o $3O.ooo llie plans wqml- pic-
p.îied by Mr. Edward Clxel-i. C.-
Si. Jean, architte'. is caliing for teniders
foi a1 thîrec sior% si iac- front telliemn
h)uildlinît on Amhberst sircet for Mhr. lies-

fores.Mesrs.J. B. Restlier S& Soit,
arclîitcîs. lun~e prepared plaîns and speci-
fit ations for a titrée stary stone front
building on Notre Daine street w-est far
Latuis Barr, anci alsa for a thic story
stoîte front resdMence for 'Mrs. J. C.
Rabet-Màr. Thea. Daoust, architect, bas
prepared plans for an extension ta the

,-brique de Notre Dame" for the
Seminary of MINont real.

FIRES.
The creaîîîery btuildintg at 'Marsît 1-111,

Ont., "as debtrocd b> tire on the i 5tl
mns,. 1.0ss, $3,00o; élnuraînce, 53,700-
Jol Riev's graint elevator at Cyprcss
Rîler, Miait., %%as buriied ta the grouind
I.tst "ek-Teresidence ai Cglpt. WV.
Slnytlt, au Elgmnbtirg, Omnt., w-as tîim d
b>' ire iast wcckc. Loss, $2,ooo -, Jino tt-
sîîrance.-The Iivery stables of Tyo
Biadsîaw, at Branttfordl, ontt., veie die.
strayecl b>' lire an tue 13tlt inst. Secord

& Pe le'.ipleitient %'archeia~djaining
%vas danîaged ta the exueit otl $4,ooo.-'IIlie
sawt and grist iiis and tlwo clw-elliligs at
Dartford. Ont., w-ere burned recenîiy.
L.Oss, 55,000.- A brît.k liey sî,ibic ati St.
Catîterittes, Omit., ovned 1)y WValter
l-faynes, lias becit cestmoyed by r'ire.

CONTRACTS AWARDED.
P'RESTON', OST.--The Gait aid Preston

Railwa> Conmpany hav-e awarclcd tue con-
tract to A. M cAuslain, ai Gaît, for tue con-
struction ai a biidge over teé Speeci river
at this place.

O,-r.%%wA, Or,,i.-Tlie contract for anc
thoe:saîtd b.irreis af Portland cellnent, ta
be uscd amn ite Lachtine canal, lias becît
let ta Mr. Desota, ai Montréal, agent for
a Belgian flrni.-Tite P'ublic \Mýorks De-
parintent have a'varded lteé conîract for
buîilding teé steain drcdge for sait %valetr
opératians, ta be delivercd ,it H-alifax, ta
Messrs. Carrier, Laine & Ca., ai Qtéecc.

TroRO.NTo, ONT. NheISSIS. Bennett &
W~righi, of this ciîy, have been auardeci
contr-cts for tîte piumbing and lieating ai
the lartge store and office bu*ii(ing ,ai
.\cLatigiiin &S Ca., i lomî,mge La Pare
Man-, and the business biack ai tlle
Caniada permanent Loati & Savings Co.,
ai W\innîpcg. - Thé Toronto Radciaîor
Mfg. Co., af ibis rity, have beci tvirde(l
the comtlract for suplpl>iug tlle ttcw Par-
i.mncnt buildings -at Victoria, B. C., wiîth
Safford radiators.

MOINTREAL, QUE. -~ MeIssrS. J. IL.
Résilier & So, architcrs, have aw-ardcd
the nîasoitiy contiact for a ilbrc stary
stane front residenîce, conter Racliaci and
Paniet stects for M. *«fIî*b'deaui, ta C.
Letnay ; also tue cantract for tue fitutîrcs
and furnishîtîg of tue premnîseb (if Messrg.
Hudan Hebert & Ca. ta (,rothet Freres.-
The Governinent contract for the decep-
ening ai the Lacihine canal framît te St.
Gabriel lacks ta Lachine lias beemi anard
cd ta 'Messrs. F. B. McNamncc and \Vil-
liain '.\atn, of titis cil>. The cantract
price is s-aid ta be in the neiglhborhood af
haîf a million -dollars. The work, wliich
is ta be coiplcîed in i lîrce years, %%uil bc
cotmcenced in a iew veeks. Mr. Chiarles
Bernier, architect, lias aw-arded contracîs
is. follows- the carpenler andl joiners'

w-ork ai tvo tlîree storyleneinent buildinîgs
an Notre Daine streit w-est for A. 1L'Alle-
inand ta H. 1'I.unîc , the carpenter an]
joiners' %votik ai a 'ltc story teneite(nt
and stone building on Su. Calturine strect
w-est for A. L'Allemîantd la 1l. - .îe ; 1lie
carpenter and joiners' w-nrk or a tirc
slorev statte iront store andI tenlemnt
builinîg on Notre D;înle St. w-est Cor A.
Ul*\lesm ind ta 1l. ili.intc , tue carpenler
anI joîitirs' work ai a 2,1 Stoi y cottage;il Ite îularî. Que., for J. Giro,., ta G.
P'arent.

BIDS.
Tomto\rO, ONT.-At a meeting ai tîte

Fite a-nd Liglît Comniittce, field on Mon-
day lasî, the tenders for an ecctrîc liglit
plant antd fai electric and gas lighîing
%vere opencd. Seventeen tenders wcerc
sent mn fur the suppiy ai an electric: liglit
plant, tue loî%estitetder fordi anîns beîîîg
froin the Seiîîeiîs Co., (if Chticagto, w-ulic h
WvaS $24.5O-'. Tender No. 6 (iuotecî Ille
prîce at $54,968 fOr etmebolits, econ-
ontîzers, candensers andi pumps, plipiîg
and valves. For strecet I.gliting tue To«-
tonto Raiiway Comtpany îcnderedl ta sttp-
ply 2,oaal candle power a-rc ligîtS It 23
cents per nigbt for five years, 22)!ý cents
for t >-ears, 22 cents for 15 years, 2 th
cents for tsvenîy years, and 21 cents for
25 yeatrs, and tlîe Toronto Elecrc Ligbt
Ca. offcéred ta supply i,Soo lights :ît 20l'4

ce*nts pei nighît. Tuhe only tender for gas
liglitinit wab froi the Consurnier's Gas Co.,
w ho tendcied it $22 per lainUp )Cdri> on1
aid mains, aind $23 on new. 'l'le tenders
werc ail referrcd to the City Enqinecr and
the Secrctary or the Fire and Lighît Coin-
initiée for a report.

PORTLAND CEMENT TESTING.
Engitnceiing for July 333. aitet discus-

sîng boine of the préent rnethods of test-
ing celients, arrives at the foilowiîig con-
clusions

i. That the strcngth of a mixture of
cernent eind sand is the miost reliable of
the présent tests.

2. That the tensile strcngthi of neax ce-
rnent îay, be omnitted aitagetiier as a test
of gond qualitv.

3. Thaï thie* eigbit per bushel is mis-
Ieading, aind should be onmitted altogethei.

4. That colour is flot of sufficient mi-
partance ta bc considered as a test.

5. That extrerne fineness of grindin-, is
sa absolutely essential that a sieve of flot
Iess titan M7 to i8o iesiies ta the lineal
inch shoulil bie used for testing purposes.

MUNIGIPRL DEFIIIUMENT.

BOREHOLE WELLS FOR TOWN
WATER SUPLY.*

BY IIPNt<V iAVIY. M. i. C. P.
-At the Card n. meeting of this associa-

tion thé author proposed a new systemi of
boreliole wells for town water supply.
Since that tulne thé svsteni bas been car-
ried into effect -at several places, and lie
descîibes one of the rnost important ex-
amples of c.xecuited %vork--% iz., that. of thie
Netherly pumiping station of the Widnes
Waterwarks. Tue subject 'vasciealt%%with
tinter two hie.ds--( îj the systein of bore-
haoles, I-) the application of the pumnping
pove.

'l'le systern of bai ehales.--ln procuring
%vater foi town water.bupp!y it is the ustial
and necessary practice ta prov'ide dupli-
cale pumuping engines, and where twvo en-
gines are made ta punip froin the saine
welt, the well must bc ver>' large that it
iiay acconmnodate two sets af pumips.

bil %cls Ire tusually i2fr ta 14fr. in
<iarneter. To sink sticb a well in the or-
dinary way is a yery, long an.l costly un-
derraking, especially if sort sîrata are met

w th aere lin;ng beçomies necessary.
On thé camplcrion of lteé well it mav be
necessaiy ta drive adits ta increase thé
waîcr shpply. A simiple borchole is made
very checaply and very cxpeditiously.
Four 3oin. bareholes can be put daown in
.a % ery sotiail fraction af tîte time required
in sink a i 2fr. wvell. Instead af making a
large weil, the autîtar pots dotvn four bore-
holes ta accainiadate the pumps for dupli-
cale puniping enginies-at pair ai pumps
ta cach Cngine. The boreholes being
coiiplcted, the pumips are iotwered into
theni andti oupled tip ta the pernmanent
englues. Itinînedt.ately that is donc the
%%-;ler found in the boreholes cail bc îttiiip-
cd andi stipplied ta the towni. Shauld it
be insufriricnt then a sinail wehl %vould bc
soik in the dr% ta the bottant of thé bore-
haole punips. 'rite watcr being kcpt dowvn
b>) die I)tiiî,îs file borehales at the le% ci of
the puips ivould be connectecl ta the
centier w cil, and adits drîven la, col# ct
more %water - Shouild the boreboles y-meld
stîfficient wvater ii wvoud flot bu- necessary
te sink the weil. 1 t wotsldl be absurd ta
a.dvocate any particular sysîeni of wcll-
sinking as bcing tinî'ersally applicable ;
this s>'steni, however, af maki wells
offers acivantages under favorable con-
<litions, but ilîc advisahiliiy of ils adoption
ini any particular case must be a miatter
af judgilient wvitî téc ngineer planning
the work. lTeé bareltoles atl the Nethler-
ley, tno in numlber, aîre sunk in rcd sand-
stone rock, arnd ai-c placed 2oft. apari,
each bared Ia a clianierer of 3oin. for a
depth af 200oft., and to a reduced diarneter
af i"n. for a furthcr Ocpthi of 2ooift. and
300 ft. rcspectively, thus inaking the
first hale 400ft. dIcep, and the second 5oo
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it. deep. On the complet ion ai tue
boring tîte water stoomi 70fr. ta 80 fi. froni
the suirfac.e of tte grauinc, ssliei' equanti-
t>- ptîmped b>' teé ad enginle on the saille
site tvas i U million galions per (la), Tîte
main pumps %were then loiveredl inta tic
boreltoies, ecd putttp extending ta tue
bottouti ai tîte large part ai tIle hale, 20011.
roiti the ground-ievel. Ini tîtat position

tue pttnsps were suspended fromît a c.tst-
irait bcd-plate sîîpported on a concrete
foidation fat mcd round tue top ai the
hale, a bloc], ai oak bcing inserîed bc-
tw-cen tîe ltead ai tue pumîîp and the bcd-
plate. It titis suispended position tue
punips %vorked witltott tîte sliglîîcst un-
steadîîtess. Trim enizines %%,cie made for
tîte pîtrpase ai puiitping 23ý million gal-
lons per day, but it %vas rounîd tîtat wvorking
up ta titeir foul capacity ai 2,ý mnillionts tue
yieid of tue bareltoles %vas nat reaclîcc.
On sîarting the ncw pumps it %vas iottd.
that w-hen puunping 2J-4' million gallons
per day tue w-aber level w-as low-ered ta
i00fr. front tîte surface ai tîte ground.

Tue application of thc pumpîng pawer.
-The nmotivé pover cansists af,' Z 230 11-P.
ceîtipcund surface-condensing engine, eut-
Pioved 1 o puîîîp iramn the baielioIes into a
masonr>' tank by the engine foundcations,
froin which tank tîte water is forced by thte
saine engîne ta a réservoir at an elc;ation
of26ofr. The engîneis mamie ta iork tc
farce pump by means ai a tail rami from
the low-pressurc cylinder, tîte borehole
pumps being tvorked by means ai racking
levers actuatemi by a connecting rod irom
ulîecross-lîeaidoailueengine. There isna
fi> w-leed or rotary mnotion, but a very
simple expédienit is resorted ta ta enabie
the eligine ta %vork e\pansîvely. Titis
steamn distribtion is effected by giving a
peculmar bcll-rnk formn ta the levers
w-hich convey nmotion ta the w-cil puînps.
Tîte effcct ai this tmide of coupling the
ptimp piston or plunilier ta, the engine pis-
ton is to in.ke the puînp-resistance dia-
grant so neariy approaci the shape ai the
combined engîne diagrani titat tue tvcight
ai tue rnaving parts ai elîginei is ai itseii,
by ils inertia, sufficient. ta equate tît 1w-
diagrains.

Steant distributian.-Tite eîtgine is of
tc receiver type, baving separate expan-

sion % al'ves on bott iîgh and iow Pressure
cylinders, adjustable by iîand w-hist, the
engine is ini mttion.

A careiîl trial ai the eng;ine lias been
tmade, and as mt us provdemi w-îti a suirfaice
condenser, il w-as quile easy ta ascertain
tbc exact quantity ai stcarn used by the
engine by mensuring tite air-punmp dis-
charge, and adding tîtat discirgemi from
the steatît jackets. 'rTe efficiencies are
as f oliows .( 1 engîne efficiency, tue pro-
Portion w-bich tue area ai tîte actual indi-
atoir dîlagrams bears ta tb aeaaih

tîteoretical diagrami for the steain admnittcd
ta tieengi'ne= .644 ; (2) ittedlianicil effici-
ene>-, or the pou ,îon ai the indîcatemi pow-er
sitil Izel by tîte puntps=87 per cent.; t.3)
thermal effictency, or the proportion ai
tic energy dute to tte flit in temperature
ai tîte steain w-lach lias been utilized by
the engine =.433. Units ofiwork per uinit
af ienet= 11îo.8. The steamît clinders are
loîl steam jacketed compfleîely-bodtes,
and ends-uviti steani at boîleî pressure.
Thte iollowing soitîm-nary gives tîte gencral
parrîculars and cost ai the installation
Sica'n preýure-----..-----i. per square inch.
DIa):mete' .f q idcnr...... and Gj,

lxngiti of stroate Cf. ýin.
J)îameter of forccpmmmp.. .-- î%in.

lieiglit cf lift.....----- oi.

Diarnacr or bortiole pump. 181,41n.
fiight or lit .....------z2oi.
Lcngîh of sirot-......Cf:. 61n.

Niumlvr of.%i-oespenîn. - z 34
Deptlioftoreiiolc...-::: 4 ofti. nd Soofî.
Dtane:er or ho ehoie.-oun. fur 2of. and tIen

Tube Nurfaiceofc-.ndcner. - 42o ujuareI fci.
fred hr-iter. 140 sq.iuarecfeci.

Wat-puniped in 24~ Iurs. h3 million gallons.
Ttuty of engine on ancvapo-

ratio.n or ioli,. usater ptr
il,. coal-------------...124 million%.

Pound% oif sicro per i.h.1,.
per itour ...... ....... ..

Ponds of srtea per p..p
pehbou..........-...-----0

Indicated horse-power 230.
Puýmp horse.powter-2..... -

M.ed.anical eflic"cncy-... per cent.
Coioeicand psuntps. L6,000-Z.3o Me p.b.p.

boreholes'and bti&.-Z,0ý4S4prjh


