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TIIE NEW POSTAL LAW.

Mlie Hon.%NWi.liamn Mulock cornes within an ace of
lking a great postal reformer. Althoughi fot the originatwr
ut the Imperial penny postage, the ready co operatiun lie
lias gitn to the plans ot tile Iniperial Government is
appreciated throughiout ail the British Empire, lie lias
bruuight about niany ec.ununîies in the administration çut bis
department, anud last ut aIl, the domestic twvo cent rate,
which bas just coune intc. force in Canada, is the consuni
mation that thousands have long deoutly %vishcd. :n
order to CoVer up in part the deficiency which this reduC-
tion creates, lie lias framed a law imposing postage upon
newspapers. «%ith such a law in itself we have no fault
to find. In tau, the publisiiers of this journal ad-,ocated
such a lawv several years ago, before the present Post-
master Gencral carne into office, but it is just in this law
that tlic Hon. M.Nr. Mtilock fails tu bce a great mati, and
dibc.loses eîthur the weakn,-ss or sliadiness ut bis public
career. Thie new law is in tact a deccption, in that it
allotvs one class of papers ta get the bencfit of postal
service frec as betore, wlîile it imposes the wvhole burJen
ot the ta% on another class of papiers. Whether, as somne
suppose, the Postrnaster General was mo,6eJ by a cta'.en «
fear of the country Press, which fornîs, in numnbens at least,
the iargcst section of the newspapers of the Dominion, or
wvhether lie was moved by another motive, we cannot say,
but the fact remains tlîat this newv iaw, by creating a zone
of forty miles from the office ot publication, wvithin which
ail newspaper matter is tree, relieves ninetyn-Dne out of
every hundred local papers from the payrncnt of postage,

wvbile the newvspapers that have a general circulationi
benefit practically nothing by this exemptimn.

T'he Monetary Timnes shows up the injustice of tlîis
arrangement by thec tollowing concrete instance. 1, \e
knowv of one case wvhere a journal having a circulation ot

4,500 %vill, by the operation of tlîîs Act, benefit to dtlî
extent of only Ira, copies. On thîe othiet hand, a paper
having a local circulation of an equal nuniîber wvould pay
no postage at ali. Mr. Mulock, Nve are assured, vill se
the injustice ot such an arrangement." W\e sincerely
share in îluis hope, for a discrimination so uijunt vvas ne%.tr

frauned in the hibtory ot newbpaper lawvs. As bufluit st.îtud,
the iwhule burden uf this tax talls upon Une dasOtflW

paliers, while another class is permitted ta escape alto-
gether. A law tounded upon injustice cannot, and should
not, stand, and we believe thîe Postmastcr-General lias a
sufficient sense ot riglit to see tlat this discrimination ib
removed.

OILINO UP.

BY 1. W. WiLLIANIS.

In thîe broad range ot the art of ieclianics thiere is no
more engaging teature than tliat ot tlic probcîin ot the
redîîction ot %vaste power caused by lriction, and the extent
ot these efforts may bie iîîeasured by comparin g tile shuniek
ing ox-cart ot India and Africa and the ball-bearing axle
of the presenit, witli tlîîs great extent ot anîprovenient in
nieclianical construction there still rernains onîe teature
wvhich seerns to have been understood by the wagon driver
of a thousand 3ears ago pust as sinipîy and as dlean> ab
the engineer of to day, that is, lubrication. Thin is an
item ut knowiledge as valuiablu as înany uf thiost 1. lufth aie
incidentai to machines of ail kinds, and une (.uii .l.not
lbe oetiooktd, both fr..uun a theoretiL.al and praLt4tuu4I %«i1uc,
as prop.z and imipruper lubrucçation taises andlu~. tlu.-
coal bhi, and is, an itu-m of t.xpense necessary tu take iuîto
account. The main features of the operation Jt loUtit.ating
may be considered, tl.e conditions and the matilal.

Attention nîay lie given to the eletiientb whic-là conbti
tute aplant. Tluereis a soturce utpu aer, a unac.huîe possessed
of limitel force tisually in excess of the cal1 or require-
ment, this may lie an engine {steanî, gas, or u), water-
wheel, motor, etc., and tliis machine has to exert itb

strength in n1oing the working parts of the plant, thl;
machinery, and execute a varying amount of work. In
the effort tu o, erconie the resistance of this work is plu
duced the friction referred to, this fric-tion exî.stb trumi twu
causes, thîe actual weight ot tLe material ut the m.diiîuiieiy
and the pull ut stress due to the effort ot the rîîoti%,c I,ýter
to do the work , this latter is the main part ot aIl tile
friction, the amount due to weight of inachîiner:3 nattua;
becoming ]ess in the ratio of motion at uidànai> speedâ.
Thîe possible loss of power may lie Inagincd from the
results ut experinients whicàl %vere tried wuith a cast lion
shaft on a dry bell-metal bearing wvith the restait of a losb
of one fifth of the power, with a wrought icon shatt i uss
of one tourth , these proportions wvere reduc..ed by lubtica.
tion to six per cent. in the first instance and nine litr cei.t.
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inl the second. Thlese twvo exainuples shotil 1 bie stifficient
tu indicate that ' oilillg uip - is anti imlportanlt part 0f the
care of Ilnachinlery.

The Conditions mnay next be co,îsideied, and lthe irst
wvlich presents jtself is titat uf varying prc-stire ani vary-
ing speeds and. as important to consider, v'arying temupera-
ttre ; these are the conditions tunder whichi a lubricant is
required to %wotk, and to mecet these it slîeuld posiess stiffi-
cient body tu withstand pressure, and to bie lîtiui and frce
running for speed. The qualîties which wvc may look f2r
in a lUbricant arc a freedomn frot injutri.ts ciciînents,
ahrading or coi rosive, and having stabmlity in that it wvîll
flot solidîfy in the cold nor evaperate in the he.at. ti'is
latter tendency producing twvo resuits, either the total lo,.s
ef the lubricant, or wvhat is called giiîmmîingo, which is part
of the lubricant evaporating and leaving the solid portion
in the heatritigs .this latter is a characteristic of vegvîab.leld
sub)stances, the total evaperatton occurring with minerai
ojîs of liglit graide. The corrosive nature referred to occurs
'viil animal products, these having a greater tendencv to
r.lzdity and also requirinig more chernical treatmcnt Wo
brin- into condition and thcre:by being in greater danger
of being tainted wvîth corrosive inipuirities.

\Ve need net consider the long list of substances
\vhichi have heen tised as lubricants, solid, liquid, dry, wet,
thick, thin, dlean and dirty, for ail these have been feattures
of the varions lubricants which have liad their place in the
muarkets, but 've miay be satîsfied that in the animal oius

-n raes. %vith tîtir grcat range of body, their freedomi

froin imipairnient by tntiosphleric action and .tiler physi.
cal changes, that \«e may obtain a lubiricant fitted especi.
ail>' for out requtretueut ts. but it lies w~iîh t he use-rs to
examine themi in J)ractice for the features enuiiierated,
and. wvhat wiii bie fotund the' main cause of (lisçatisfaction,
inlisuise et thein tmust bie cerrected. [t is within bouinds to
say titat the use and not the stuff is whlat is wrong, and in
this direction shouid improvemient hoe sou-ht. wiîhi a l>etittr
attention te beatings te keep thiem ste-a<Iiiy supplied ;three
cents a gallon cul ubtaine(l on an oul i, nothing to boast of
if thirty cettS wvorth of ceai be tised instcad of the oul.

THE ELECTRIC LIGlITINGO0F TRAINS.

ROBEiRT A. ROS, ..

Electric tratm-lghiting is occupying the attention of
the larger railway compamies on this continent at present
to a large extent, and in a number of cases lias been
adopted for the better class of train service. In Europe
the dcveiopment bas been Ilnuch more rapid and on many
hines it bias or is in precess of displacing the oul and gas
fornierly in universal use. The reason for the change is
net far to seek. 'rhe public demands the uititost luxury
wlien traveling, and having been educated to the advan-
tages of electric lighiting at home is qtuick te appreciate the
saine advantages on the railways whcre at the l)resent
tiînet it is counted a iuxury, but wvill soon become a neces-
siy The public recognizes the tact that as the ciectric
lanîp is free froin fine there is ne risk of fire and ne viti-
ated atniosphiere to breatîte and it lias an illumtinant and
flot a mere glooni disperser as wvith oil and gas. Its ready
adaptability to being placcd where wanted inakes possible
the tise of rending );lts in the seats and in otîter positions
wvhere any other form of illuminant wvould be impossible.

Thc raiiway conifpanies are flot slow to appreciate
these advantagcs, but naturaliy wishi to bie assured titat
electrical illumination will net lie more: costlv and less
reliable than otimer metitods As regards the cest, from
rccent experierices of difrercnt companies it appears that

it is at lenst as clîeap as gas and more ex-pensive titan oil.
iThat titis inferiority iii point et cest as con'ipared wvith ejl

wvilI not hinder its introduction is evident, for oil lias super.
seded candies aitheugît mone costly, and even if electrir
liiting were more expensive titan gas ils tck.iowledged
sîîperiority wotild reîtder its uise adial.As regardt;
relial)tlit y. wvli is certain ly eq(uaLIly important wit h cost,
the apparatus used iin ail systents of electrtc Iighiting is
practically identical witiî that tised for the illiniinati.i on f
buildings and should lie as relialie ini operation.

Storage batteries at tite present tinte are thorouChly
commercial, as aie the dynamios asd generating apparatus,
In tite case cf axie driving sane comtplication in the regu.
lating apparatus Ina>' ex-it and it is particulariy rit this
point that a careftil sclection of apparatuis is tssential.
rThe several systeitis in pra -ctical operation nîay be divided
ittto twvo general classes, tîte first whiere cacît car on tîte
systein is iitdependet aîîd capable of tak-ing care of itself.
and the second where each car is dependent uipon sonie
muethod of cltarging localed eititer uipon tte train orat certain
points along the line. 'ie ftrst class necessitates the use
of ait axie-driven dynamo uindt:r each car wvith sufficient:
storage battery rapartty to carry the lmglits over the periods
Mien the train is net in mtotion or runnizig tee slow1v te

Joitx G.%LT. C IL.. CITY LExGIxEst. OrrAWA.
,% ilioarphic.. Skecht ipeared in the I)e,:ember is>ue.

ettabie tîte dynamo te lighit tîte car. Generally speak-ing
the operations of tItis equipnîient is as follows : Wlien the
train is at test or running under fifteen te twenty miles
per btour the battery opt-raîes the ligltts, when the speed
atentioned is reached the dynamo having attained the
proper voltage is antonîatically connected to'the lights and
bittery throagh tue operation of a governor or electro
îttagnetic mechaîtisiti, and the battery is charge 1 and thte
lights operated from the dynamo. To regulate the voltage
wlticlî woîtilc ici case in proportion to the increase of speed
of tite tratn if not controlled, two general niethods are
adopted, cither by keeping tite specd of the dynamo con-
stant or b>' rcgulating its field strcngtli. The first isi
attained whiere tite mîachtine is belt.driven by allowing the
beit te slip, the ainottîtt of slip being governed by some
form of belt-tightcning arrangement. This, witile appar-
cntly unmcechanical ait first bighlt, 'vorks well in practice,
and has the merit of extreine simplicity. Where the
dynamo is rigidly geared te the axie the systent of the
regulation of the field strcngth to vary in inverse propor-
tion te tie speed is adopted, wvhich may be donc cither by
an automatically controllcd resistance in the shunt field,
by citanging the resistance ef thte iagnetic circuit et the
field magnet, or by a systenm ef differential field winding.
I3y tîte above systetti eaci car is a separate and self-con-

2-I Q
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taiiied unit and nia), bu attachied to amxy trainx on any fine.
Under the second class, wvhere ecd car is not. a separate
unit bat is dependent upon ouitside assistance, tixere are two
general systenis, the first wlxere the car equipmient consists
of storage batteries alone, wlxich are clxarged at suitable
stations along the fine, and second, whec either an engine
and dynamo unit drivex by steani fromn thxe locomotive
boiler or a separate houler in thxe haggage car, or i axle-
driven unit fur the entire train is located in the baggage
c tr. \Vhierc thxe simple storage systenx is uised cach car
is dependent upon obtaining clîarge:d b.itteries at regular
intervals atnd its travel is limited by titis consideration.
Whiere the baggage car equipmcent is used the traini is thxe
unit, and except for short interv'als deterinined by the
capacity of thxe battery installed on '.achx car thxe unit nmust
bc inaintained intact and tîxeentire train must be wvired, at
least for the main conductors for througx connection to
the laqt coach. In the case of through trains, where thxe
amouint of disconnection is smnall during long rtins, thxe
batteries might be dispunsed with and dependeixce placcd
upon the generating unit in thxe baggage car, or a single set
of cells used in thxe baggage car or last car of the train to
carry the lighting over dtîx periods of discoîxnecting of dtîx
engine or baggage car.

As regards thec initial cost of these several systems the
wvriter, aftcr a careful investigation of wvhat lias acttually
been donc and vhxat can he donc at prevailing prices, lias
coine to the conclusion that the order ot cost is about as
followvs, beginning with the clxeapest:

i. Entgine and dynamo unit in baggage car witxoîît
batteries.

2. Engine and dynamxo unit in baggage car wvith bat-
ter:es under caclh car.

3. Single axle unit ini baggage car with celîs under
each car.

4. Battcry equipmients uinder each car wvith charging
stations at intervals.

5. Separate axle units and batteries under each car.
TVie last two arc flot far apart in initial cost pe.r car

It niay be pointed ont, lxowever, thxat allowancc has heen
nmade for clxarging stations on the understanding that tlîey
are not uised for other work, but ini many cases the com-.
panies have ligliting plants already establislied whlxi are
av'ailable for clxarging,wlxich would diinxinisx txe cost of the
charging station plan considerably. As regards reliabiiity
any of tîxese systenis to be connercially successful must
be capable of bcing placed inx the hands; of the train crew,
thxe supervision of experts being only available at large
terminal poinxts, and the expert supervision necessary
should not be great even when available, and tîxis will be
secured by the use of the system whichi requires the least
apparatus on the cars. This condition is best met by the
charginiz station systeni wherc the batteries are inspected
after cach mon andl thxe clxargiîg apparattus is umîider compe-
tent supervision. The chxances of failure arc greatcst on
the systemrs etnploying the axle units for clxarging, but
even in this case froni the reports of several conxpanies the
failures are few. Regarding the comparative cost of
operation of the v'ariotîs systenis it is impossible to speak.
generally, as each is dependent upon the local conditions
on the particular railway systemn under consideration. it
nxay, howvever, be pointed out that the interest and
depreciation accounts, if properly allo\ved for, will be the
largest item in the cost, and the investment in the original
instalation %will to a large extent govern the axinual cost
per car for its operation. This acts against the charging
station scheme becauee of the large number of batteries

used, and on thein the depreciation is largt±r titan on the
rest of the apparat us.

The voltage eînployed whiere batteries art used should
be kept as lowv as possibxle ih due regard to the wiring
losses, to take advantage of high efficiency lamps and to
reduce the wveight and cost of the batteries as nxuch as
possible. In ,practice the voltages range froni 24 to 6o
and in many cases 2.5 Watt lamnps are adoptcd ; the
decreased fle of these being compensated for by the
smnaller size of battery and charging apparatus. Where
axle units are u-,ed the problein to lie met approximates in
a snl)all wvay to that of Street railway inotors wlxicli are
operating under the floor of a nioving car and subject to
the slxock and disturbance of the motion, but the antunt
of attention whvlui tlxey will receive 'vhile opcrating is less
than in thxe case of the niotor.

To stni up the relative advantages of the several sys-
teis in a general wvay we may say tixat the systemi employ-
ing a steamn unit in the baggage car without batteries is the
chcapest and is very simple in operation, but wvhen thxe
locomotive is uncoup!ed thxe liglits are extinguished, for
wvliclx reason batteries under each car are a necessity urless
thxe train is neyer broken. The batteries need, lxowever,
be but small. A single axle unit in the baggage car is in a
good position for operation without chance of failture, but
reqtitres soinewhat larger batteries on each car than the steam
unit systcm to carry the lighits wvhile thxe train is stopped
or running slowly. Each of the above systeins requires
that thxe train bc wvired tlxrou.ghout froin car to car. The
advantage of the scparate axle unit under each car is that
each is independent and no tlxrouigh wiring is neccssary,
but dit initial cost is higlxer, and thxe necessary supervision
grenier than tîxose previotusly mientioned. Thxe clxarging
station plan issinmpler in operatioti, but its initial cost is Ixigîx,
and uts operating costs probably Ixigîxer tîxan any of the others
for thxe same conditions. It may be pointed out that where
any rotd is conteniplating thxe use of electric liglit thxe
natural course is toproced catitiously and invest as littie as
possible until success has been demionstrated, and for tîxîs
reason thxe separate axle unit bxas an advantage, as only
those cars up -n wvhich the system is to be tried need be
fitted up, wlxile with thxe other systemns expense has to be-
incurred for wiring aIl cars or establisxing clxarging
stations.

Tixese are inerely general viewvs and should not be
appfled indiscrinuinately to a)l cases. as the local con.
ditions of each road wvill modify the above conclusions
profoundly, each case requiring a careful study of existing
conditions to ensure that thxe best system is adopted to
nîcet the requirements Under the varied conditions of
traffic each of thxe above systeins has its place and wvith the
possible conditions met biy sucîx varied systems it is not
too nxuch to hope that the train of the immediate future
will be the clectrically lighited.

THE EVILS OF INTERCEPTION TRAPS, ETC.

tiy W. NI. WATSON.

lIn the jîxly issue of TutE CANADIAN E ý,;iuxi: 1 gave
an epitQp1e oxf the sanitary experîments carried out by the
axxtlo4ijes of the city of Cologne. Germiany. that proved
tîxat it wvas both dangerous to the public health and in
direct opposition to sound sanitary science, Io place inter-
ception traps on private drains and useless vent pipes on
thxe interior bouse plunîbing arrangements.

Another paper on "«Sanitary Excesses " in your Sep-
tember issue showed that the engineers and surveyors o'
Old London who had pressed the American drainage
obstruction system on their emplnyèrs. the publie authori.
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tics, plainly saw that a serions mnistakie liad been made,
and, that after the aerating advarîtages of tire aid draining
systemi wvre discontinued, that ail tire public sewers and
priviate dtrains were sinîply turned into ptntreiction
ciraîihers or receptacles for breeding diseascs, and that the
font gases getieratcd in the sewcrs invaded tIre haonses and
streets, and that tlrey, the engineers and surveyors, werc
meeting together ta find onit a plan to crawl out of tire
(lifiiculty wvitlrout tarnishing their former rcpntation.

Thie mollet by-laws, as the), cai thein ;.j Great
Britain, or towvflIawscoînpelling l)roperty owners to place
the interception trap on their drains and to have nseless
vent or bacli air pipes attacbed to ail the bouse traps, bas
only been eniforced for a very short timie, and in a ferv
towiis of Great l3ritain, but the injurions effect of such
dangerons innovations wvas soon fu, becanisethe people are
more crowvded t- bgether there than out here, and the highest
sanitarians and engineers have begun to speak out boidiy
against snch cruel ancl expensive niodel by.laws. and con.
siderabie valuiable information has been publiied iii the

engineerndî( saîritary journals of Great Britain proving
the injurions efrects on the public hienlth.

The lectures and (lebates af the 17th animal Congress
af the mienîl>ers of the Society of Sanitary Science, beld
lately at Birmingham, England, dwclt largely on tbe evils
of the interception trap and the excesses that have crept
iirt.i piinbing and draining wvork. \V. iIleninan, 1E-sq.,
F. R 1 , 13. A. Sc., etc., rbairzran of ihle Sanitary S3ection of the
Coîîgrcss, in bis opening speech stated that the day would
caile whcn ail interceptors and traps 'vould be abolishied,
and w~ith thein tbe seiver gases rvhich the interceptors irad
retaine(l about aur dwellin gs. He proved, dnring the
deliv cry of bis addresq, tîrat public engineers anI surveyors
hiad deeply qinnccl against the public in thc construction of
public s-wvers, becanse, instead of aiding a rapid remaoval
of servzrte and refuse by wvater carrnage, nearly aIl the
,.rr'ers tbecy constrncetpd acted as filters or separators,
invariahly lcaving tIre solids in tbe sewer pipes ta fester
and hecoine offensive andi dangerons ta the public health.

Dr. l3ostoc< Julill at the saine inecting sbarvcd the
falsit3 of nsing drain pipes tcra large for tbe flow and
pldang intereption trapb on the private dtrains H-e stated
that the sinallest waste or drain pipes which will convey
tilt; iie.ebsary quantity of liqirid intended to pass tbrougb
.tri tertain13 the besi for reasons of cleanlirless and flush
igig. Froru a single bouse a 4 inch drain is ample, yet
Mr. liostouLk says lie has known public surveyors insist an
liaving a 6-inch p)ipe and interception trap) installed instcad
Of -- 4~ Inch, stating- that tbey conipelled tbe larger pipe
becatàse tîrere wvas lcss iikelihood af the drain becomning
dijoked, vhich cannot be truc, and tbere are miy ailier
disadtantages that tell against using too large a drain
pipe, -,iz., froin sniall hanses solids and sewage are
chit.fly sent down in gusiies, tire pipe itself, if it is 6
inches, can neyer be nearly fui], and the crown and upper
haîf af tIre sides only get splashed, sa tîrat dirt and filth
accumiulate and set up putrefacuion and generate danger.
aus gis;es. Continuing bis address on tbe interception
trarp lie states that when the trap i3 put in the main fine ai
the private drain a ventilation pipe bas ta Ire i'stalled
somnewhere near tire surface ai the gronind, near the liouse,
ta ventilate tire private drain and hanse waste pipes, and
in that case tire fallowving evils must ai necessity occur,
vîz,., ecd syphon or diçi on tbe trap bolds a quantity of
fouI wvater, and wvirere water closets are used foecal flatter
lodges in themn, whiclr gencrates poisonous gases that take
tire easiest way onit ta the open air, rvbich is tbrough this
breather or private ventilation pipe. This saine Irreather

di-hivers the accunmnlated contents of putrid gises cnch
time tire hanse sewvage is rtrslied down tIre 'vaste pipes and
Irrivate drain. By tîrese two metirods alone a large
ainunt af putrid and paisanonis gases are discbarged mnto
atniospiiere near tbe windows and doors af private
dwellings, causing constant smnells, and if somne ai the
dwellings have lever in tbe place, and tire s:ool of tire
patient is sent1down tire se'ver, then tire foui gases dis-
charged frouri tIre breather pipe or air inlet at this tinre is
dairgerous and wvill sprcad the epidcmenic. ht is certainly
undesirabie ta store sewvage even in sticîr small quantities
as tire amotnt that iodges in tIre dip of a trap near inhabi-
tabrle prenrises, and I ain strongly af opinion tîrat tire
systeuri af piacing interception traps and otîrer inipedu-
nrents iii waste anrd sewver pipes inducesi a state af things
tirat, froin a sanitary point of vmew, is very ncb worse
tîraî tire systeni wvliclr the modemn model by.la'vs have
superseded. These are tire opinions ai a public bealth
officer in England, and mnany of bis associates are fully in
accord witir lim, but I rvill not weary the rcaders with
repeating their speechres, but proceed ta give tire results
of the tests mnade by Dr. Porter, M.D., sirowing the rcsist-
ance of traps ta tire freedom of tire flowv of wvater and
solids wlren flushuing wvater closes, because it is furthrer
exterrding tire expermîrrents begun at Co'ogurte and proving
another reason wvhy tireir adoption rs injurious ta the
pubic ireaith. Dr. Porter showvs by ilis cxperinrents,
wbat aurîotnt af water it tahe, ta flush a water cioset
properiy aird prevent the privattedrair froiri beconiing lutte
better tîran an elongated cesspool, and states that ta gain
a tirorotigb kïnowledge of tire rcquirernents af i hase drains
lie made 120 test experinrents lry fluslrisig on the lines laid
dowvn for sucîr purposes by tire Sanîtary Instutute in 1893.
The class ai water closet lire tised Ivas Duckett's wvash-
down closet lraving an S trap and a Unitas washout closet,
fluslîed by a water wvaste preventing cistemn giaduated for
a flush Of 6, 4, 3z1, 3, 24 and i4 gallons ai watcr at ane
flushing, and coîmnected ta tire basinr by 5 feet of l.-inch
tead pipe. The wvater closet in echd case discharging
tiîraugh 47 feet of glazed earthenware 6-inch pipe and
again tlrrough the sanie icngth ai 4-incrh tie«pipingto an
interception trap, tire usant quantity of foecal, niatter and
paper used being supptied fiou a factory prîivy. The weiglit
of the quantities at ane tlushinîg being 4~ otinces, 6 ounces,
and iii a fewv tris b and 12 ounces used at each flusbing.
Tl'ie frrst series af triais (litty in nunîber> were mrade
wruh a 4 -inch drain (fait i ini 4o) and 4 -inch disconnecting
trap. This trap wvas frlied bY 4 punts of water and at tIhe
lovest part ineastired 3ý incîres transversely and .4 incîres
verticaiiy. FlnsIres af 3, 2ý, 2 and 4ý gallons wvere
empioyed, tIre resurit berng tbait 3 gallons rnvariabiy suffrcLd
ta tirorourgbly flush closet, drain and 4-indîr trap; a 2.4 gaI-
loir flursh generalîy faied ta cicar the 4-incîr trap;- with 2
galions the interceptar was virt once ciedared, and niost of
tire solids rvere telt in tire trap. 13y repeated 2-galion
flushres in rapid succession, causing a head ai wvater ini tire
drain, the trap wvas eventually cîeared wvitlr a rush, but this
did îlot happen if ane flush were aliowved ta trickie awvay
hefore tire îîext folIou~ed it. A ii gallon flush wvas faund
ta be af little uise. Tire drain wvas neyer cleared and
became rapidly blockcd.

The second series inciudcd twenty-one experirnents,
and rvas made with a 6-inch drain (fait i in 6o) and 6-inch
disconnecting trap, wviicb, it is notexvortiry, reqtuired 12
pints ai watcr ta fil it. and at its lowest part îrreasured 5h
incires transverseiy and 5a inches v'ertically. Flushes ai
6, 4, 31, 3 and 2j gallons wvere uscd, and il is a rerrrarkable
fact that, though 3 gallons and upwards sufficed ta cîcar
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the closet and drain eachi timie, the 6-inch trap) %vas clcared
by a 6.gallon fluîsh in only two out of four cases ; 4 gallons
cleared it in only one out of six cases, and anything less
than 4 gallons altogether repeatedly failcd to clear the
trap.

The third series numbered twenty-tivo experiments
wvîîh a 6.inch drain and a .1-inch intercepting trap. \Vîth
a 3-gallon flush the closet, drain and trap were efficiently
cleansed every timie, but a flush of less than 3 gallons
failed eachli tne to clear the drain and to reach the trap.

The fonrth series (eighteen trials) with a « Unitas"
wvashout closet, 4-inch drain and 4-inch interceptor, flushes
Of 3, 2ý and 2 gallons being used ; 3 gallons sufficed to
clear the trap in two out of six cases. With sinaller
fluîshes the trap retained a portion of the charge in every
case ; iii five cases the drain wvas not cleared, wvhilst in
eight thec closet trap wvas flot cleared, due evidently to the
inherent faults of the wvashout closet. 1 shall be pleased to
supply fuer details of these results to anyonc interested
in the matter, and 1 venture to submit the followving

CONCLUSIONS.
(i) That 3 gallons is flic minimum amiount that can

he relied tipon for efficient flushing-i.c., prompt carrnage
of dejecta through closet. drain and interceptor to sewver
even wvith a good formi ofwvaslidowvn closetw~ell laid, 4 inch or
6 inch drain, and good 4 -inchi interceptor. (2) That if an
inferior type closet be used, or if the intercepting trap

çceed 4 inches ini dialneter, 3 gallons is clearly flot suff3cient
for effccting flushing. The proper remiedy thien, howcver,
is to correct such structuial deficiencies rather than to
increase the flush. (3) That if no intercepting trap bc
eînployed a flush of 2A gallons is the minimum amnounit
that can be rclicd upon 1<> efficiently cleanse the closet trap
and drain. (4~) That the invariable empîniyment of a discon-
necting trap, as recominended by tîxe model by.laws, is far
froni being an unmixed henefit, and, owing to the obstacle
the disconnecting trap) prcsentb to the cleansing of Ilouse
drains, its use should he strictly liiîed to those dwellings
inside vhîiclî a drain opening exists-.-.g., in the cellar-
and that if such drain ooenings inside bouses %vere pro-
lîibit(d in newv divellings, disconnecting traps mighit, with
great advaiîtage, be entirely dispensed witlî. There i
inuch reinron to believe that wve have hitherto exaggerated
the potency of sewver air -assunîiing, however, that it is noxi
ous in its effects, the object of a disconnccting trap is wvholly
gone if wc keep aIl drain openings outside our dwellings;
and ha-ýing donc this, it is absurd 10 continue to insist on
disconnecting traps, w~hich only diminisli tle efficiency of
tlie flush of water.

This is flic opinion of Dr. Porter, an eminent authoritv
on sanitary matters. If our readers turn up tlie back
number of April, 1897, they wvilI find an article on sanitary
appliances, showving howv cellars and basements can be
properly drained %vithout the drain entering tlîe premises.
this is the wvay Dr. Porter suggests they should be.

PETROLEA WATERWORKS.

he B3oard of Water Commîssioners, Petrolea, Ont.,
lias presented a statemient of receipts and expenditures for
the year endîng Novenmber 3oth, 1898, that is most-
encoîaraging, and considering the prospects for tlie future
the chances are that next year the works wvill be self-
sustaining. These wvorks wvere constructed in 1896 and
1897, and have been in continmus operation since lanuary,
1897, although flot fully completcd until a few nîonths later;
they wvere fully descnibed in Trx CANADIAN ENGîI;Ena for
November, 1897. Few people, even in Petrolea, believed
that a tow~n of less than 6,ooo population could afford to

spend $ 172,000 On a waterworks systein, and înany
prophesied that the ivorks wvonld flot only be a failuire
financially, but that tlîey-wvould not be a sticcess mnecluani-
cally. The town engaged as engineer \Villis Chipman, of
Toronto, to design the systemn and to superintend construc-
tion. The cost %vas kept ivell witlîin the estimates an.'
wiîlin the arnounit raised by the sale of the debentnrcs.
Not only lias the cost of ail tlue service pipes, but the cost
of aIl the extensions of mains laid in 1897 ancl 1898 lias
been paid out of the amount raiscd by the sale of original
debentures.

The towvn of Petrolea in 1893 entered into an agree-
nient 'vith a private company to put in wvorl<s on the
franchise plan, but the conîpaîy flot sîîcceeding in finding
an available source of supply near the towvn failed 10 com-
plete the wvorks after laying twvo miles of pipes. By this

PRTROLIA WVArHR WVORIK, 1890.

agreement thc town wvas to pay $4,900 per year for 70 fine
hy drants. Upon the neconîmendation of their engineer in
1895 the town dccided to construct its owvn %vorks and go
to Lake Huron for its %vater supply, a distance of twclve
miles in a straight line from the town hall, pîîînping the
wvater over a risc of i50 feet above the lake to a water tower
in the town, its base being 87 feet above the lake level. The
size of tlue main to be laid from the lake to flue townr, tlue
protection of the intake on the fîully exposed lake shore,
the class of machinery nequired and thue probable necessity
of filtration, wcnc A important problems wvith the town
cotcil, and other engincers wvcre called in to report upon
the plans, but thîcir recommendations were not followcd
and the works wvere constructcd as originally designed.
The untake lias nowv stood tuvo winters without injuny, the
uvater supplied has given the best of satisfaction to thc
citizens, tlîe cost of pumping, owing to the high class of
unachinery adopted, has been no greater than in uîîany
otiier places ivliere the pumping station is flot distant
more than a mile from the town, and there have been no
breakdowns since the wvorks wvere started.

Tîxe commnissioners report the neceipts from consumers
as $8,8oo and they allouv for fire hydrants only $4i,00o;
making a total revenue of $12,800 for the year ending
Novenîben ist, 1898. The openating expenses for the year
have been $3,56o, leaving a balanîce of $9,24o. The
interest and sinking fund charges aniount to $994 per
year, and the net revenue is nov .59,240. If the aniount
the town agrecd to pay the private comipany for fine pro.
tection were substituted for the $4,o00 the %vorks wvould
now he self.sustaining, and il is * e'ident that in a year or
more they will be so even with the present allowance for
fire protection.

With thc prescrit low rate of intercst for municipal
debentures every town can afford 10 constnuct a Systeni of
wvater'%vorks, but it wvill be found 10 pay to put in a general
sewenage system at the saine tinie.

245
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ONTARIO WVATER WVORKS SYSTEMS.

\Vc arc e hd to \Villîs,. Chilinan, C.E~., To<ronto,
for da.1ta lapon wvlaicIllte followilig valtual ie tabuilar h îstgry

of wttr orl~ sys.s of Illba îuuicip.Ilitlcs ian Ont rio

for thec pasa fiftecil yc.ars lias bec n collnpiled. Ci'ltes of
20.0(0 .1ntI OV'cr, in %whieli large stini>s had I îcn spent mr a
long serics of ye trs pru.vionisly, have been omnitted. A
separate list is gaven of w cicr \vorks constrncted by private
corpora t onc' and afîcrvards acquiireti by the niunicipalities,
and of \v.tcr vworks btilt by privatcî coînpafl:es and stl
opcratcd l'y stichi comp uines. 'Fhce lîst wvil b)e a v'alctable
onc for reference purposes.

WVATEI< WOI(E, 11VLT lVM' MI'LIIS

Alexandrin...
Amiacrstburg..

Aylinkr.........
.\lston .........
B -amnsville..

flLeuto...........
ltracebridge..

Itran>pton ....

2,300

2.:00

e,400

900
Soo

1,400
2.500

C..', Engi>, er.
$23.000 flotter, Aiex.

25.000 Galt. Johîn
17.000 Mimne. Aiex.

1 ;.000 . . . . . . . .

2o.000 (alt John
LI ).000 ltroîagl. \W. C.

o ,ro.... .. ........

Brantford......17,000 iîi 230 000 ... ..
(Jolies. T. 1l.

(Sicîali WorkS b,>>> l'y a l.riva1c C»?.5 for tire puoeIl..w rc vhased l'y
[le, b iclit K55,1.

Canibeliford....... 2.50(1 1890 1 9.(>00 Galt. John
Collingwood ........ 5.000 îS..o 79.000 (;ait. Johîn
ISeseronto .... ..... 3.500 1896 35 oa0 Btier, M. J.
Dtînnville .......... r 8oo xscil 5.000 Gaît. John
Essex ...... ..... .1700 js.>î 31-000 (Gait. John

Fort \V1îl1.a ... 3.000 >8,5 36.000o Gait. John
Ga 1 t .............. 7.00) IN"', t57.000 (iîipmnaa. W'iIlis

G cnatioqîîe ...... 0 1(3, 20.000 Chipinan. Wîllis
Godcericli..........4 000 1 6;~ ozeo30 Chipnian. W'illis
Geor<gcto'\n .... 1.500 Isqi .10.000 Warren. las
Hntsville ......... 1.200) I (37 2(10000 Roberts. V. NI.

Kingsvallc .......... 1..1(o j ... ma.. \V'n.
L.camigtoa ... . 1.9o 1 Si) 16.ou' Bell. J A.

M~arl.ham .0 sl 1 . 0 ............... 8<> I>.'>

Mcafîrd ........... 2.000> INS.2 2200 sang. J. G.
Metrrtton .......... 2.000 à 8i * 7,i.000 Mlonro. Thios.
Niilton ..... .. ..... 1.50<> >8(38 2000) Blell. J A.

M2rsltr~.. 2,.,00 3"~7 26.01 Kenne.iy. Win.
:%l. 1FOrdb>..............8p is .Oo _.5.t. lolîn

Nuwîîîsrkeat .. .. 2.2110 8'ý6 20.c>o .........

Niagara l'alls . oo(o ' 1 Syî 77.00> l<cîne.dy.* Wni.tTiiý original ork- ii ni o,%-ne.i I.L,.1 cý,n,n>.e we. ta ici- l'y the aowvn

Ni.tgir.oiithc.l.ike î.o0 . . . 3 i 00,) Gaît. ]'.ln

North Ba.y.. .... .. 2.000 1(392 38.. X'J <.alt &~ lourlie
North Toronto .. .. 30) oj s>8. 40-00J \'cnables. J.
Orangevilie .... .((>O 1$31 50000) Ciiîpma-n. Wails

iS:nstll works bul> oriciaIl>. for lire protecalo> on clic gain sireets. R'nboilaiid
cid.erged lit )car gien1.

Orillia .50 8) .............. 0 S>
Owen Sound ........ , POO î8ro 125.000 Nennedy, \V*r>.

crhe oriiinal ssork-.. buîil and o.. irai by a compny. were- puirchaied by tlie town
su the yeArçisn, and tise wua ks rebuilt and exce,iied

lParis........3 5i0 1 S5ý 40000 Bell. J. A
Parry Sîîîind....2.000 l&)2 35.000 Gadt. jiohn
Ilctanguislienc 2200 ES)>c 30.000 Gaît. John
Pi>cnbroke .......... 4.500 IS93  56.000 Chipmnan. Whllis
I'etrolca .... ...... 0,00<> îRg>.-7 170.000 Chipman. WiIlis
Ilicton ............. 3.300 1889 33.0r.0 l3oigcr. T1
Port Col borne ... .500 1 br'> 16.000 WVitnie.r, J. P.
Port Hope .......... 6.ooo iStj5 50.000 Sttlart. j

,Sîss..lî %uiks bulit iritnally f.r lice proteciîhn on main tirro-t% Rrbî,iît and>
eniarged In year icîsen>.

Renfrewv.........coo IS97 52.000 Chipnian. WilIis
Sandwich 1.500 îsgî 19000 ......

Shclburne ......... 1.200 £890 13.000 .......
Stouflvîlle .... ..... 1.400 1?W9 22.000 Gait. Jo.hn
st. Thomas....... 11oo ,> £3.000 à xB 5otl elà. J. A.

(The ,jrsoic. i .k.au anA ,4 , t,> ativ.nî. %,te t.rc '). die iolun

Stdbrv.......W40 .83 (;. . ordon & Rourke
Tilbury Centre ... 800 1868 16.00o .........
Toronto juncton 5.000 >889 18o.o>o Venalîles. J.
Welland...........-.5oo îSSS 32.C-03 Kennedy, WM.

Waarton .......... 2,000 1889 30.000 Ronald. J. 1).
WVooclsiock ......... >.000o 1892 150.000 Nec fér. T. C.

W ai. M
)rai iàli wurtcî. consarcce.l fur lire protectaionî, were retillt tr the towvn

lai i.>)

%vAT.R w0RKs ie r le%, iFRlvTi' ClIAE %>ACU(<I>
TliI >4UNICII'ALITIL-.

Barrie.... 6,000

BSerlin ........ 8,ooo

B3rantford .... 17000

ltrockvillc.9.000

cliatham .. ooo0

Cornwall... 7.000

iCincardine .... 2.600
Niagara teaîs. . 4.000
Otven Souînd .. 7.000

18) Town piirclîased in 1898 for $78.coo.
11 %Willis ciîaîman, enginter for iown.
1 Town purclaased inl 1898 for $102 000

1858 .\Willis Chipnîan and H. J. 1fowman,
tcngineers for town

8870 Purchasecl by the city for $63.000

188 * lown ptirchased ifl î8Sz for $i29.000.
1 Willis Cipinaaî, cîlgineer for tow~n.

>8c) i Town pîîrchascd inl 1895.

ISSÛ Town purciîased in 1837 for $86-ooo.
l1 \illis Cisipman. engincer for towvn.

1890 P'crciîased by towa in 1894 for $45-0oo.
1 b84 I'urcîabed by the town for $17,000.

i Mo Ilurclîased by towîî for $35.000.

WA»,IFS W<1N>;5 nluiî.r 0iv C0>1ASIES ite N'T or >2r AcQtflmEi1.

Belevlle. 10.000
Cobourg . 5.000
Iroquois...1.500

Iî>gerboll... 4.003
Linîdsay...0.500

Nalec 1tL..4.000

P'erth ......... 3.500
W<aterI00u...3.000

SKS City now nugotlating to purc>ase.

iss . . .. . .. .... .. . .. .
. . . . .. . . . . . . . . . .
.. . . . . .. . . . . .. . . . . .

CARI3OÉITE.

Oi-Carlb<>lîie», the reccaît inventiona o>1 la.rîcaîstein, ai
%vhacli :accotin a have bec,> putblasheîl ant the tcl> tical paliers.

'l111t: E~ngincrin>g nd l > aag joturntal says : *The mnatert;al
whlach lit: jroduces :and cails carbolite is a biprodutîc ia> iron

.,îî,.'ltî i g. anad as claanîici 1<1 bc a1 cl>c:aî Sitbstit ait i. for calcitum
i ai bide. beaîîg of tIlie sainle nlatture as ctit latter; it is claimed
t hiat th laproth it prodtacitg i froint bls-frne hag pîroamises

t,> lie No gre:ît ui la the ig iroal >uay clien l.- reg.irded as a -
îrîîdutac. It i>. a cleîaîalaabîansico.crbd.The shag ik

:acîdircetlv fmoin tic fîtraace bh:cNt j» coraverter,; like thaose
81,C-41 in ie-,akiî>g. i areg>iie( cd itlî pnlvcraicd coke by

lisq-ans of a aslandam tilt mixtuîre brotaglit inb contact
\%tailt carlin bars tl>rotigli wlaic a caîrrelat tif ceetricity ik

whict. lih getîcrate., tîte iliteise licai requtireil <c> îrochae
<ilac carbide. Il is show n thlaî thlest: cl;ainis arc iii isle;tl 'îg.suchî

-lscoiataiiai at nost î,>>lv 5o lier cent. of hfaiie. :aand tlîc carbid
tIu lîasîrcuîltaael w< înld be very pi îor subýt il ttc foi t he calcitt
i.arlîbiclt t he sblîco> i»i tiet slag woazid iorni ca rborniluin, tcl>i
gives off no gas. on tîte addlition off watcr: tte atiiiiiiiii wou.d

j' rau ahuiaîuîtîiii carbinle. whicla. with witer. cvolves tlac nithîatue.
%h-Ile k;s oîly jilintly lahiiltotis. i> bcang likc natiaral gas : thae
aroat 'oxidc wouhd fora» iro> carbide, and woîald add at>othcr
iaiipttrity. Thc mixture wonild thercifore contai> so inaaîy non-

g;..-îna.kiaîg iînipuriticq tit it voialtl oa>ly protîtce a small
aatnlt ni illîttîîîîîatatag gas as, coaî>pared wvbti tlt calcitum car-

bîide. Nînrrover. Ille prodution of tl>ese ttscls~ ianptaritics
cea lectrical el>ergy. anîd it i- dotîbtltil %vlitlacr tlîr saviaîg in

litai <fie Io u4ig ti? alrcady licated produrt ivnull offset lie
%w.t'te of clectrir lbowcer. Il i- ninrcover. dotîlîfaîl if tlîk. ina.-
tt ri.tl cotlld be îaae withotît infriaagitîg oaî otne or ancire c'<bst.
î»g patents.

CANADIAN SOCIETY 0F CIVIL ENOîNEERS.

TI>e tliirtectl>i annital nmeetinîg for the clcction of the coutacil
for 89.and tlîe transaction of otîler businîess. %vas beiîug hid ii>
tlit Society's roontis. 112 'Mansfield etrret. Monitrcal. as we %vent
to press. a full report of flic nircting %vil] appear in uhe Febraaary
isstîc of Tilt Canadian Eîgincer. Ti>c following is the p-n
gramme: Tnesd.-y. januîiary soth.-i i a. m . mccting for hie
ecccio>î of scritincerq in tiîc Soc*.ey', rorms- 2 p.m.. excaîr-

sion froin flic Bonat cîlître depot 0te i New Victoria bridge.
by cotirtcsy of the Grand Trttnk Railway; 8 p.m.. meeting in the
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&,ciecy's rmoits, paper uponl tic construction of tic new Vic-
toria bridge preparud uitder the direction af Josephi Hobson,
clitu! engincer, Grand Trunk Railway, illustratcd by laitteri,
projections. WVednesday, january iith.-Excursion of the So-
ciety to visit tbe %works af thc Laurcnitide Pull) Comipany, Grand
MeIre, fur which a caurtconis invitation lbas becit uxteided by
the camnpany. Tlitnrsda-y, January i2th.-1a a.iiî. and 2 P-11..
tcclitîjeal ineetings iii the Society's rooins, at wliiclî the follaw-
iîîg illîîstrated papiers will bc rcad: The Soulanges Cantal, by
Tuas. Mio, past presidetît, Cati. Soc. C.E.; the Trent Canal
by R. B. Rogers, MN. Cati. Soc. C.E.; the Geargian Bay aiîd
Ottawa Sbip Canal by 1i1. K. Wickstccd, M1. Cati. Soc. C.E.; 8
liait., tîtenibers' anitual diniiier, at the Windsor liotel. Friday.
january i3tlî.-io a.nî. aîîd 2 p.m., business meeting and an adl-
dress by the retiring president, WV. G. McN. Tboinpsoni.

TH-E PREVENTION OF SCALE IN BOILERS.

In an article in tbe Novembcr issue ai The Hointe Study
Magazinie, in answer ta the question, "Witt carbonate of soda
or plain soda retîtove liard sulphate a! finie scale ?" the expert
replies, " 1 have neyer found it ta be mucli gaod for that pur-
pose. 1 can tell you, biowever, wliat wilI reinave it pretty effec-
ttially-very cbeaply tao-and tbat is ordiîîary kerasene. If
tbis is fed ta the botter aithIe rate af about ane-quart per day
per i00 bi.p., the benefit ta the boiter will souit be apparent.
Itlias also becti fouîîd ta prevent, ta quite an appreciable extent,
the formation ai liard scale. Its actionî upan the sulphate oi
lime docs not scemn ta bc a chemical ane, howevcr, but rather
a nicbanical action. In my opinion, the minute particles of
stilphate ai lime prccipitatcd by tbe action afi beat, irc frst car-
ricd ta the surface ai the wvater by tbe boiling and bubbling ai
tbe water. Tbere thîey becomne caatcd aven with tbe kerosene.
which prevents themn fram utiiting inta a solid mass wlii
deposited on the plates." Thtis may bc acceptcd as the opinion
ai anc ai taii mast advanced United States enigincers it is
claimed. In rdcr ta get the benefit ai thte scale rcmaovitig
properties ai kerosene, it is nccessary ta introduce it into the
bnilcr drap by drap. and for tItis purpose a speciil device lias
bren constructcd. One ai tbe bcst known and mast wvidcly

uscd of ilic-t is tbat shawn in the accoinpanying cut, muade by
the Detroit Lubricator Co., of Detroit, Mici., and known as
the Detroit Kcrosence Oil Injector. Besides being extensivelY
used in thc United States, sevcral thousand of them have been
sold in Europe. For more tItan two ycars past the Vienna
Dainpikessel untcrsuclîungs und Vcrsiclherungs-Gesellscbaît
have been conducting a scries af cxpcerimcnts with tbcsc Detroit
kcroscne ail injectors, and thecir report bas rccntly been pub-
Iished. It agrees with the Amcrican opinion citcd above, but
it is mare dctailed anid spccific. It statcs, for instance, titat*
" kerasene injcctcd by way of drops with the [ccd water cornes
inta the boiter as an emulsion, and remains waving in the
watcr. The evaporating pracess separates the pulvcrized scalc.
wbich gcts covcred with a thin bide of oil,.wlereby the sticking
ta the wdil is diminishcd." In regard ta its action an the scale
alrcady formcd, a vcry intcrcsting explanation is given. On
account af its peculiar nature. the kerosene penctrates into the
scalc, wvhich bcing a vcry bad canductor af tint, is mucli botter

at tic sheli titan on the ivagcr side. As the mnutte peciratîug
tiarticles ai kerasene get deeper into, tîte scale thcy become
liotter and botter, tilt fiiially tlîcy becaie clîaîged it 0 a gas,
and tlie rcstiltiiîg expansion bursts aff pieccs ai tîte scale, just
as dyntamtite docs in a ine, aîîd tItis pracess conttinues tuti ail
the scale is reiiioved. As scale i5 o11e ai the most atîîoyitig
ti otbles ai steatît plants everywlhere, tlîîs metlîod ai disposiîîg
afiLt, bcing bath clicap and effective, wvihl doubticss be very gen-
erally takeri adVaiitage ai.

ELECTRICAL POWER TRANSMISSIONS.*

ltY R<. A. ROSS, H.H., M. CAN. SOC. C..

(Concluded).

Hlaving sketched in a general wvay the points ta hie cati-
sidcrcd and dctermined upon the gecral features af tîte traits-
miission, wc niay- take up tîte figuring ai fines, efliciencies and
liorsc-powcers ta be generated. To do this, certain a;sumnptions
must bc made as ta the allowable elffciencics ai the fine and
apparatus at variaus loads, wliich hias been done in the tables
belaw. As regards the appanatus, commercial efficiencies bave
bcen assumcd, wvbich arc usual for tItis class af work, and will
be guarantecd by tbe nianufacturers. Tbe fine cificiencies are
%vlîat would bc usually allowed, considcring the copper as
dcsigned for thiose cificiencies at maximum demand.

Loads.
T ranismissian (generatar ta stib-

station) .... ... ... ... ... ... 1009% 759o
Getîcrators ... ... ... ... ...... .. 96 95
Lutte............... o 92.5
Raising and lowering transformers. 96 95

Total efficiency ai transnmission 83 83
Incandescent (distribution to lamps).
Primary distribution at 2,000 volts.. 96 97
Large reducing transiormers... . 97 97.5
Secondany distribution ta Iamps . .97 98

Total efficiency af distribution. 91 92.5
Arc Liglîting (distribution ta lamps).
Efficiency of motor .. ... ... ...... 92
Elffciency ai arc machine.. . ...... 86
Efficiency o ai ne distribution ta

lanips..............93

Total eficiency aif distribution . 72.6
Power Circuit (distribution ta motors).

94
95
94

84

98
97
9&5

93.5

25%

90

97.5
90

79

99
95
99

93

.m±îciency af tines ... ... ... ...... go 92.5 95 97.5
Etfiiciency ai transiarmers......96 95 94 92

Total efficiency ai distribution 86.4 88 87 89.7
Railway Power (distribution ta motars).
E fficicncy ai rotary transiormers. .96 96 95 90
Efficicncy ai distributing fines ta

matons .... ... .... ....... .. 80 85 go 95

Total eificiency ai distribution. 76.8 81.6 85,5 85.5
Fram these efficiencies ai uine and apparatus the whole

power necessary for aIl the maximum demnands may be trans-
nîittcd at an eficiency ai 8o9% iromn the generatar shait ta the
distributing fines in the city. The total efficiency at full Ioad
fiou the getienatar sîtait ta tlie lamps, railway aîîd statianary
niotars, is 68%7, and under the average running conditions
would not be less tlîan 70%.

Tliese figures illustrate the remarkable efficiency af elcc-
trical transmission even an such a mixed and varying load. It
wvill bc noticcd that at varying laads the efficiencies are flot
very dîffercnt, awing ta the iact tîtat, wbile tîîe apparatus falîs
off, tlie line increases in efllcicncy, tlîus maiiitaining a balance.
In fact, under Iigbî Ioads the efflciency is hîigher than under
lieavy, and is actually higher than given in the tatals, because
tue tables consider tbe whale plant as apenating at iractianal
boad, vhiile in actual running the apparatus would bc kept at
full Ioad by shîutting down unîts as the load dropped, thus rais-
îng the efficicncy. The figure of 68% therciore may be safely
taken as the Iawcst ta be met with during the course ai the year,
and as it holds only for the peak of the load will not affect
the average efficiency niaterially. The date assumed or calcu-
lated for the transmission is given belaw. The power is that
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iieessary i tire t)istribtîting lincs to take care o! the maximum
deîîîaîds as siiowi oti the curvc of total power. The power
factor is issuiiicd ho bc 10oo7- for tite class of load consîdcred,
loss iii traîîsforiîîers 47o, airitrhe îo#,'o. wltîcl is flot too lîîgl for
tire Pieak of tire lat), as dtlus as whlat tilitrue is dcsigned for.

Elcetrical 1I.P. reîîuircd at cnd) of transmîissionî lite. .1l,946
Voltage of tranismiission ai cend of tranismission fine... . 1,00oo
Pcriodiciîy or conipiete cycles lier seconid..... ... ... 60
Distanîce îraîsîiiitted iri Utiiles ... ... ... ... ........... 10
Powvcr factor asstîîîîed p). c... .. .. .. .. .. ......... £00,
Loss ii traîîsforîîîers p. c.... ....... ... ... ... ... 4
Loss aii linte j>. e ... ... ... ......... ... ... ... ... 10
.systetii o! traisiissioîi-'iirce piiase ... ... ... ... ....

Figîiring tie transmîissionî on tile above assiiiîîîtions tice
acttial clectrical horse-power at flic geticrator termîîis is
13,623, wliilc tlîe -apparent liorse-,-poiwer as reand by volts anîd
aitperes is j.3,862. Ili ollier ivords, wliile the ruai loss ii rire
tranismiissioni as £4, o! tire power reqîiired at *':e enîd of flic
lite, tlîc apparenit loss is î67o valis shows a lîigh power factor
lor rite wvltole sysîclît, and) is obtaitied b>' a îiot-iîiductivc tond
oit a lite wçll stib t)ivided. aîîd witli the svires properly placet).

1o illusîrale the~ ciject of an) inductive bat) tîpoit thée aîîîouîît
ut l)l)parttub tiiçi.cbar), aitoîlicr lise wîîli a loat power factor of

,ott.ts la. i liè; tiret t ta: ut licr conititouns reiiiii g lte ,si,îe
as beforte. TItis, wltile liaving tîte saine losses as in tice first

Sr,.ýittai- a. ,..,.ppar uit tiorse pîower i lite geiterator,
îîccessilating air iticrease of gciterating apparatus of 259o, or,
air~ t .tbe t >.tît lai %-re ii i.uli wota d ci duivii us Cap.tety
20%, aîîd svoîld decc-"ase tlîat of tlie distributiuig apparatus
t0o,'t. lélécru il flot for thebe intdutiîotn effects tire probicin îîould
bu aîs iiple aîs ai tire case ut direct curretît work, but as il, is,
îlîey ailcct flic mlather 10 a1 very great degreu, and requin: flic
l11ub,ý, l,, isi ai il lé. art i ve :îlt ve i a fatir aplurom\a.iatloti
t0 actual rcsults.

t..uisîdi tiîît t .Lý, thaîî,t (1:1à pontr is laid dotwn frosnt lthe

w ltctvîs u tit bult bîitîiiit. îiaîtiir sitli but ai piost 011e re-
%Vhis ti gi5; ,t .111d titLr,.ivrt. rcquiiiiig ito attenttiont Miten onlce

>tdrtut). il àâ itot burprisîiiig thit clecîricity slîould ]lave moîlopo.
ttLt..t) ite fict). li t;~ elturtb ai tace prestit tiat tu tranîsitaitub

in àt ,t.., n il bu. 3tic&ssjuii iii prop-'rýiuit ab tilre kîtios -

l u1 i o itstal.ting niiiivîds ancî:s. id froînt flie rapidity
%%étit su %iJî p)rî.scit soltagts lia- t. Ieei attatiiet) frontî lower
foi îîîeriy pres ailitig, il is îlot dtulieult to foresce tire aimne Mien
t.A.s wultr> ià-, is bo li t.i Ill N55 &tl-no,. ai, Witt ()c literat>'
covered %vith power hanes for ail purposes *rite possibilities tut
tlic may of covcrtîîg ait iiercast) îcrritory by rassiig tic
..oltage îîîay be illustratet) by tire planît cotisiderct) abovu, %vîlerc,
uvîtî 13.000é volt aîîd 14io loss, flic power covers a radius of feui
induls ai ai directionts. If flic volage were doublet), aud fice
balaie ioss allowvet, thle radius would bc 40 miiles, aîîd the fer-
îîîory coseret) wouid bc sixen i lles as greai. Ili orunez wvords
tlic area survet) wili vary as tire fourth powcr of tire ratto o
ancrease of é.oltagz. Tire question of tice advisability of traîls-
tining fronit L distatnce tire iatural power availatule iii pru-

icrciîce t0 geuteratioît at tue centîre o! distributioni by steant-
p)osser reijuires the îîîosî careful attenttion. 'rite cost of tlie
power laid dowit on thîe consuainer's prinises is miade up of
tuvo itemls, zîanicly, fixet) charges and) operaling expenses. The
lirst iuîcludcs inîcrest aîîd dcprcciatîoîî il nite plant, tire secondt
conl aîîd supplies, atteîîdaîîce, etc. 're saving by adoption of
suater îîower is iii coal aîîd supplies, aîîd Ptriîaps a snîaii part of
tire labor, providct) tue planît cost tue saine. Slîouit), ltowevcr,
flic cusi of tire tranîsmissionî sciîeînc be cilouglt larger tlin tuat
o!ui the ana to cal up tice sa'uig iîî nlcicst and) dcpr-cciatioii
u ttýc sîîcrcjsed cost of piatit ficre is iotii:g tu bc sait) inii avor
of te transmîission. If tlucre is no clicapeîiîîng of cost, tr
bîcain plant lias tue advaîitage of flic greaier rcliabiiîy in lises
andt apparatuas, as îîo tigît voltages neet) be uset), and there is
rio risk of troublcs witi tîme watcr-powcr t)uring tire avinier- sarcla
as always exists 10 a greater or lcss extent iii this cliniate.

In many cases, liowcver, whiere the wvalcr-power iinprovc-
nment eati be mîad)e sviîi smail outiay pcr hîorse-power renderet)
availablc, thte gain may be large. It is not so large, liowvever,
as secins to be tue idea o! tic public. wliiclt considers a waîcr-
power as capable of producing power for notiiing. cntirely
igr.oring the capitalization nccessary for developmnn. Tue
trainsintssixî and utilization o! clcîric powcr lias got bcyond tire
experiniental stage, and is rtow burrounded witlî tîmat myshery

wici uscd to obscure the finantrial tacts, and) the more it is
conNidcrcd as a commercial article depending upon tire laws of
suppiy and) deniant) for ils existence tice more wvili ils uscfulniess
becorne apparent to t consumer and) its fiuiancial security
appeai1 to hc capitalist.

'1ECi1ANICAL DRAPT FOR STEAAM BOILERS."

DY WALTER B. SNOW.

(Concludcd front last issue).

M'e nliay now consider the ilithtienicu, front a commînercial
si.asdp)oînî, whiciî the application of inceliaîîial draft CXCrtS Up-
on the agurt-gatc first cust of a stteaini-boiler plant. For this
I)ujiipe fiacre lias beîti selectet) a plant of reasonablc size a[

tlîl ire detaîlut) cobt kb îilowî. *fias Plant colisîst:i of cîglit
tîtuderît water-tubé: boilurs, caci uf 2o0 hiorse-power nioinîal
r.itiiig. A clîîîiney is providcd, 8 fect ait internat dia,îîeîer, by
ik leet ligli, of suil'îcieîit capacity to overcoic fic resistainve
ut flic twou lecd-water cc.oniotiîzers aiid produce the dirait
tiCLbsary t dity probable ioirciitg of tire boilers. The detailcd
cust of abiat portion of Uie plant wlîîch concertas tire prescit
(il.lîicîssti is Ili ruwîtd uîuttlbera, as blhOwîî:

Liglit %%atcr tube boîlî.rs, of 200 hiorse power cadi $25.ooo
»w\o fet) watur ccotioiizers...................... 7,000

Builer anîd ccutioniiz-.r beîting aîîd b', fass 6,000
.\îîtonîati diiiiiper regtilitor andt daîîîpers.......300
L.lîîtiicly, coifflete ............................... 9,00o
Buailding, conmple .............................. t i ,ooo

$58.300
We may îiîeî consider lte siiiîîîlil'icd arrasigeielt wliel

is possible wliciî air itiducet) iclanical draft aîiparats is si'o-
stiîîited for the cliziiicy. Tliere arc two faits stipportet) by tlîc
czoiioiiiîzers, cadci drivçii by a suparate engine. Eachi fan ks
f..ilable of iiidepcîîdeîiàl> prudating tire drait for the cnfin'
pl1.tii, andî tiu servcbs ab aî reay i, dt:sircd. Suici, ait npparattus.
%%ftit tie short stick, cafi bu iist.lletd. cuilec, iiiider 'irdiiuary
conîditionis, for about $3.300, iiialtng a saiiig oi *5.8oo.

Tire oiiitoi o! on--- builer wvutil, brîttg tlie rated caparity
élOWtii tu i.4oo iiorSe-powtt, lard %vould cal] tîpon l ic fins to
.itily tncrcai,% flic stealflîiig capacit) of tlic otiter boilers by

.éboutt 14 î'er cent. above tire nornîsil, whîicli could bc rendily
donc. Tihis w.uiild shiow an ad.iîioît.îi sas iiig iii f'îrst c'nst wiiicii
iay bc tîtus îîreieîcd:

1,ô00 NOUINAi. IOt<SE-l>oîst. PLIXt.

Cost o! 8 boilers.......................... $3oé
Cosi of seîiisgs, etc.......................... 6'000
Cost o! building............................ 1 ,000

1.400 NomîNAL 1-ontsE-Pow21t PLANT.

Cosî of 7 boilers .......................... $21,875
Cost o! settiiigs, etc., about .................. 3.S00
Cost o! buildinig, about......................10o,Soo
,Saving by Use of niclianical drift............... 1125

$42.000

Thiis shîows a possible suppleiiieîtary saviîig ot flic entirc
plaint Of $4,125, Wlicl niakes a total reduction Of $ý.ga5 to be
ciredited to the accolant of tlîc inccli-inicai îiethiod.

ln any properly arrangcd planit tlie cxlîaust steai froîn the
fan engine would bc uitilizet) so tîxat the actual cost o! li teta
îîsct) in prodttcing draft wotilt bc reducet) to practically îiothing.
Thé, value of tire land) inay bc air important factor in first cost.
If figurcd at $2 pr square foot, for intîsance, fic Omîission .>!
tic chimrney %voîîld iii tliis case save $».a and tie rediietioti in
aile mniber of bo'ilcrs, $90oi tic cost o! tic landt rcquiircd for
tire plant. lThe total net saving iii firsî cost of a single plant.
tînidcr Uic giveti conditions, niay bc ilîtîs suntarizvd:

fly omissioni of clîimiiy and daînpcr rcgulalOr. -$ 5.800
D3y reduction in natinîber o! boilers ............. 4.125
By saving in space ocetupiet) by chiincy .- . 9
By saving in space occupied by boiler omitted. . t960

$11.875

*Abiîract of a lecture dellvered beforc Sibley College, Corneil University
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Trhis total savig is uttade possible by tire expenaiture ai
$j,Soo fur tire aaaitUatttcal draft apparalus, tdt is, tire 3aisig i
ticarly ttirec aîtd oae-iit ties tire expciadititre neccbsry tui
secure ri. lite reduciota of ýaa,875 tir lire CObI %vouid atidicate
ait animtîal saving rt fixcd chaarges of about $831 to ýS9, accord-
iig as tire aggregate of anlcerest, taxes and insuraaxce as taiKcn ai
7 or 7,w/a pur ceint. Tihis amiotant wouid, rutiler contiîons of tire
best ecolnoany, bc practically stullicictaî t0 cover tire cont of uper-
atilag tire :îtecliaancal draft apjxarattls, proa-aded nto atteînpt %vàs
rutade tu utilize tite exhaust stealu, aaad wotild fur mutre tiraat
cover il werc titis steata useitlly cuiplaoyed. \Vheîai tu tire
ecoîaomticai advaîatages already pcîîtled outias addcd rite ait-
crteased eaîaveaatelae of niaciaîaacai draft, ils pbositive citaracter,
ats ready adtptabality, ils îndcî>eîadeiae oa ciîîîaaîe conaditions.
atad ats lîtsî.ait respotase to aîay deîîitîd fur aîaertased btuatui
supfy, tire accourit stanads decidudiy tu is eredut. V*flrea
;rit> tiartier baa aîtg, as fur alastalace ia tile cust of tite attel batad,
as cicar gaina oa r aînd abua e aîay expcîadaîîare tiaî latay liaae

meaaade oia accott, ot tire intîroductiont of tia îtactIaud. Ab
a îîtrthca factor tai tîte îîaaîer of cubt at bltould bu îautud tlaat

the-. tata poussebbu a dufitiîa advaîaîage over tire ciaatîaîie) ai that
at as pocrtable atîd as always a valuabie abset. *rite cliiiîaaaey, on

île utiter liaîîd, as i li.'\turc, si i,, suaîed otaty to ccratî condib
ttc..lts aîid as practic.ally valitelçsb uailes!> Iaube coîadtltoaîs ext>t.
'Ili. abaliîy tu titllze clicap) fuels as an aîaiaeretaî advaîalage oi

iat-eIialial draîî, date to tiae fact tat siacla fuels, beîîîg as a
rIe111R. tîalidîtd, %vitu a large îîerceîaae of dart aîad abi.

riuqulrc aîa inatense diraft for thiacr comîbuastionî.
'flac iiiitice ofiîncclaîacal draft upaul flic quality anJ

cost of tiae coal reuîtaîreal as wcii exeîaaîliîed ita tite case ai a
planat, coaassaag of tlarec i3abcock & Walcux boilers of 335 li.p.
cadi. lite drait as furaîaslied by a blotwer, wlaîcli forces lite air
ta tiae asiaitt, aand aub io sted a5 amîoisati.lly regîtiitud by
a spea.t dca tee, >o lta flic outlate ua ,aar .aîtd aîaaelasay of drait
are coîaitaîaatliy eaa.agîag tu suaI te v.arîed contditons aîad
rejttîrelaeatîs ut tie lare!. BiLic lis îi,aiatli drat pl.ant
»uas pur itatu operaaoaa, dit tiaci eîatîlo>vd aua George s Cruek
L-uaaatarlaiid coal, cubîaaîg $4 p,:r Ijil dclaverçd. SislLe ltet fa't

lia. becta îia tise, te qu.daîy aand prace o the fuel lias becti re-

ducud ta a iatamure ut No. 2 blackwiiata au atla yard sL-recuaatag.
andi Ciiabcriaitd, cosailg laZiter Iosa. *irla presetl aa eragL
bau aîîg lier %vel, as over $itb. miena ail facl, iaeiudaîag îlaaî fur

balikiiîg lares, as takeîa iao accoat. liaia> , ait .iddtac, tb lite
cwaaitie ada alatagesb ut atitclidiiacal drat wlttela laaa beu!ia

laiescaatcd, îlacre arc otiters wlaicla relate pritaraly to tiae catn-
%eaaatîace ofiniasallationa aad oleralaott. J'ruinaent aiaoîag titese
as fite icature ai adaptabaliîy. Tire fit, wiaach is usualiy of

sttetl plaite. nîiay bc coîastrîaeîed ari aîay shape ta intcer specifac
reqîtireltaetals, inay be locatcd as desared walth rcgard ta tlac

1.c,bitiola cf lite Ilabaiers aîad iaalaout expesisive iour.datioias, iiaay
becaiscd for cithler farced or iîaduced drafî, aîad becaaasc ai ils

îaoraabiaîy iay bc rciocaîed or t:xciiaîigud for antîer of difer-
tual capaity. lia ils operatioîa tite fait i-, îaerfectly flexible, nîay
be run aI laîgi or loav specd. inidel.iiadcntly of lthe ciiniey

îvaaaplcraturc, aîîd as aiways suscîxpaibie afi aîstaîaaîous change
ita a espatise 10 stideait deaîîds. A atacre chanage in caagiiae
cut-off proclucts att effect aaaly scîarcd vilth a eiaaaancy by ad-
daaag ta ils laciglit ai grent cxp)eîses. Exteraaal îeîapcrallarc
chiaîgts have nao appreciable clYcct ripouat iac operatiait of nie-

claanica'. draft, wianch, above ail cîse, as itidepetadent ai climtaaic
conditionas. Tite fait as a naosî inmportant factor rt statake pre-
veaiiat, aaad an cotaîectaît witi tiae clased fire-rooti sysîcri
rite resulîaîîg ventilationa as of vatalimaaportanace. i3riefly sum-

maniazed, naccliaîtacai draft lias hucre bccit saawîa la, bc capable oi
reducitag tire avoidabie lasscs, of dccreasaîag tite first cost ai a
smaint 1,csiratiiag plant, aîad af redtacîîag tire fuil cxpcnse. lIn

adiditiona. il presents cerlata iaaarkcd coniveniences in tirae mialtcr
afianstallation aiad aperattan. In tlitse days %vlitî cvcry slcp in
tlic praccss ai steana gctacratiaia and utllzation is bciîag scrîal-
inizcd in tire attenipt to rcdîîcc lite cost by evcti a sinigle per
cent. tirc apparîuîaîty prcscnîcd by the cniplaymeîaî oif iaacltan-
ical draft catîntta bc aîad is îaaî avcrloaked. Tire ccoîaaîuical
neccssity uvas flot so impcrtivc Mvien Rankine aîad Clariz
paînlcd ta ils markcd advantagcs. And tite futuare was but diniy
disccriacd wlicil, aniy fifîccn ycars aga, Scalan rcfcrred la tiae

chimincy as a raugh and rcady, but excecdingiy uvasteful way
ai ir.ducing the air ta flow inta furnaces uith sufficicnt velacity
ta cause tire fuel ta burn, and propiacsied thal it uvauld same

day uaîdaubtedly bc saapcrsedcd by a maorc scieiiie ald
ecenamtcal apparatus. Mucîtataicai drait aauv sîatads so %weii
esîablisltcd ini lite enganeering wucrld as tu iead a ncîed entag-
racer la rcîaark îlaî, "the builidnag o ai l citataîtacys lu sceure
'irait siîaply advcrtases lte awtcrs lack ai lataiiaraly wvalh
maoderta iîtprauciitirs, ar lais utant ai confidence an resulîs casîly
dcnianstratcd."

A NOlVEL METI-OD OF SEWAOE DISPOSAL, ESPECI-
ALLY FO~lNb>PR *11liE Cli' OFQ *~)~

aDY c. (;. itotEeK~y, C.E.

Upoît tite asbulttll oaac a itreset populationa ai oJ
aîiîabatîs,, tlic caty ci i orvoat pours o.aîsy tît tie u.y, atad
deposits upoa flic %ater frot darectfy cîtuer ttre itoses ut fIer
citizens, aaad betiatala lite aKeeas of meuaniers, aaad otîter crait
frcquetîisig irte witarves, îwe.aly Iotsb ot so.ad taceal uidctlC,
aggregalang, doraîag a ycar, tire eaacraaaous qualtluY of 7,300 tons.
'lu tais attust bc added lite sotad eXCrCeatLtihoUS itttr derivcd
frot stables, byres, siaîtiitr-itîses, atad otiter cxtraiieouu
sources, tugttier uvith it,ooo,ooo gailotas of eN\cresttlal aîad
alter fouI liqujids. %Vaîlt tire view ci aatachuraîtaag tite pre3ent
ccnidtacns, C. IL Rust, ciîy elagiter, ait ltus report ot O.)-uber
aZîla last, lias rcconaîaîeîîdcd eatier of two naeîiîods ua sewage
îreaîmcaat, a.e., aintermittîent fiitraîtoat, lite cosi ut uvataci as esta-

ntaîtcd ta be $7,30,000; or cieaaacal precapatatton, iollowed by
filtration, presumabiy, througi itattiral soif, ai a cost ai $550.000.
Tire farst nacnîtioiied pracess as estiîaaated lu anvoivc ait aimîal
charge for mintîentance ai '-70,000; tire latter $îoS,aooo. Ovitg
ta tire fact tirat, utader il. .-uspices ai flie Pravintcial Govert.-

nienat ai Ontario, tire mirter lias becît ti pioaaeer cf bewdge
treaaiiaci in Cantada, tuait lie lias exanaîaaed tttatty of lite besî
kioun plants an lite Uited States, titat lie is lia cotastatal coin-

aiaaîî'icalaoi uvitli Ullated States State Bloards, aîad is canse-
quetîly ait a positotcu 1 bc anforried of tir, latesi iiitlluds pur-

sued lucre, at semns pardonable, ait te iliteresîs of tire cotin-
mntîtity. ta titrow sonie audatiot;al iight upoa rte a ery imiportat
qjursial ai flic setuage disposai of lis caty.

Sortie lutte ago 1 ouîiaîacd braelly i flie culunans ai Tire
Toroîtto Globe a înctod for thae partial pitrafic.atiot anid dis-
ibal of th Toronto sewvage. 1 ttoav purpuse caatcraîag Maure

îaîaîîutely itto detaîls ua'licli. salace ay letter avas avratteia, iaa c
becii dcueloped aaad claboiated, whiile tire co.,î oi conslruc.ioni
mid aimtal mtaintlenanace lias b2±esi more correc.ly ascrtaiitcd.
Tre system of intercepllng setters recamninencleà by hIeristg &
Gray, aviit, perhaps, lthe sliglit mnodificationts refcrrcd ta it Mr.
Rust's repart, uvili, ai course, bc- a preliîitiiary tiecsiity, and
scntwltcrc tipon tite lite ai tite igi leuci aîac att lite vacanity of
lite Easterna caty limaits, lite putrificationt waorks, uu'licli I atowt
advise as tatasi suitabie, regardaîag ecataîny itx caîas.rtictian,
simapliciîy, aîad lait cast ai anitual mnaiteance, as compared
witt atiter aaetltods, sioulci be lacated. Tire hauow ai scavage
upon cau-itg te itigli ievei sewer wultd firsî pass tîtrotigla a
screcîîîng citanaber, ta by 2o itelt, wiaicli uvotîld ittrcept foreiga
sîîbsîtatices, teîtcc tite sewage uvotiid entter aone or mîore ai a
scries ai ciglat recciv'ttg rescrvaîrs. placed in a roat, cacît reser-
voir bciîag 34 by 40 et, uviti gradeà flaars sonie 18 Or 2D ledt
lower titan lite seuver ilavert. Titese resurvoîrs uvouid bet fitttd
wîîh nactalli screens extcndîng across lite uvitle itarizatitai

crc-ss-sectioît ai caci reservair, la support cake sîrainers, flie
aîpier scrceaiio ail bcing inîended la inlercept ail flie saii
faccai malter, and ta prevett ire latter frot coming int cai-
ladt uuith lite cake strcainers belatu. lIa titis niainer ic is esti-

îaacd tuat, wuih tire prcsenî floaw ai seavage (i6,oo,oD gallaons),
about tucnty tons o. salid initier wiil bc lteld back euery 24
lac-irs.

Aiter passing tiarougi tlite coke slraiîters lte fitiid seuaage.
now purafied ta a very large exteait. woiiid bý ailouved ta (ail
inl-> fic puatîp uvel,. lite ballant i of'iticlt is dcsigtned ta, bc 8
let iouuer litait lite floars ai tire recciu-ing reservoirs. Titis puîîap,

uveli uvoîil be about 285 feet it lengîla. and ta iect in uvidith
uuiîlt a capacity up la reservoir floar leucis of about 140.0.)D
galions. Ininiediatly adjaining lite receiving reservoirs, andl
partialiy over the arclted roof ai the pumpi aveu, uvould be sit-
ualed the pump and boiler house. The pumping plant uvotîld
caiasist of a dupiicate set ai 24 inch cenîrifu2ai pumps. Ea:h
pump is caicuiaîed ta diseharge 25.ooa.oaa gallons per 2o hours.
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agacîi>î a total licati 01 40 leu t wlîcl îilcludcb tilt suctioti liii>
'i lie punit). nuid bu rtn by a liair ut 40o L.4. coilpou.i«t ciètt3

*Â livre WOuli bu a bdttCry 01 10 IlirIZOtt.i tcibtluar boitrb.
cacli boiler of 100 li.p. Liglt oî tlc:ic boterb arc iltclitued tu
:.iîîipIy situat for th pullipb, tlc otiter two fur utryî>g out Ille
rcctivttîg ruervuirs anta ie contets tliercof, coêK.* andti scagqe
stîlattr, îîreparatory tu i% tattter bettîg run auto0 Uic botter lioubc
ab mti tu bc used utîder tilt botter:;. Te sewagu titillent, aller
pasing trougli the recetvtis reservoirs, andt ltavttîg bcet rsd
wi ail buslîetidted andi solîi mnater, would be as weli purîiecti :tLi
atîy clictiteial proccss ut prccipitatioi cati accuiîtpltsl, artd cotild
bc aliuweti to pass by gravitanti irontt te punit int Lakc%
(utario wîclîout furtir treatnrîtitt, at any dupait des;tra)ic betuw
the surface, Nicre diffusioni %ould at once take place. Cl, il
still guritur purification %%-re at atty future period iitssted tpota.
eter by local boards of itealt, or Governiicîtiial audîourity,
two altertatitecs arc open for sucli a purposc, viz., eiUîcr by inter-
miittent land filtrationi fur wlt:clî very matchi less tlian haifthUi
arca sugge:ited by lte city crnglacer ai page .! oi laits report,
wutuld baulance; or, by tlt coztstructon ut two sets ot artitîcitl
Itltcrs of te lollowantg inaierizals and dimnsionîs: hlali an acre
Of coke fitcrs, 3 icet 6 ilkch&-s in depîli, six acres of sanît tiltcc!,,
- fect 3 iches nit depîli, site cost of winch woulti not, in ail
pîobability, excceti *Ioo 1lic last iettîoied artificiai filt-a-
lion arcas art largcr, proportionaiely, allait tlie supplenictitui
fîlters at use at Glasgow, bcotlanti, for a siiiiilar purîtose. The
firbt alternîative wouid tîccessitate the purclîasecio about 200
acres of lantd, besides its preparation, aiso ait extra putîîp,
wlîjle tile cost of the last wouid be limiicdti 1 inateriai andi cou-
strucîtoît only, :as lte sewagcecffluctît woulti gravitait front tic
punitp dtsciîargc to th filter betis.

lit iniediatc proxiiîy to tile boiturs andi rcceivîîîg r-bur-
veirs, tiucre wùuld bc a brick CilintiCy 250 Or .300 fect it' llctgil:t.
'l'le object oi sucli a liigl ciîinincy is, by a powcriul draft awlt
stearît lient, 10 carry off tlie objectiotiable fumeîs arisiîîg durîîîg
the process ot dryitig out tc contetls oithei ruervoirs, for
vditcli lîtrliose a systein i ofsatna coils contîiccîcti wiîiî ont or two
oi the spart boilcrs is designiet. Aiso, besides ventilatiîîg te
rt:,crvotr.;, il pcrtortis atiotiier vcry important funrction duritîg
llte flow of suwage by cruatiîtg a treîîicnadous draft from tilt
fresh air inîcîs uipwards, and alitas oxygeiîatiug thc scwagc miuet
lliorfJigly. as the latte-. faits troîn otic strailer tu the catecr.
Lach recciving rcscrvoir is capable of passitîg. azîd partially
puiliyîtîg front 2,000,000 t0 4,000,000 gallons ot sewa.gc taily.
aller wlîîcli it would bc stitt OIT front te scvur, titurougiîly
draincti, andiiteu subjcctid tu a drying teiplcr.turc ot 300- F.,
wlîiclî, assisteti by tc draft 0i the tail clîinitty woulti desiccatc
i a fewv lours tlîc coke strailters and several toits of faccai mat-
ter intcrcupîed by tue uppcr scres, sutrîcienîly to bc used as
orditîary fuel untier tlt boilers, to whlich raens have bccit
dte.%igtcd 10 ruai aimeit with a iiiiîitiun oi labor.

Sucli is tlîc bnici description ci a vcry iuiplc andi ccuornîcal
plant, by which Torotos sewage probîcin cat bc solveti; :nd
1 wislî liec to point out particularly that datis scltiiec involves
ait innovation liithcrto utnknowzti, or atI cast uîîpractisud, s0 t
as 1 amn awarc, in any sewag- plant anywlicrc, i.c., tlîc total ar:d
Profitable comîbustioni ci the so?*ds. By> titis process tlicrc is nu-
re.ulîing sludgc ho press anti gel riti of at considcrablc c.xîtense.
the fuel bill is le-sscicd. white tîte solid maters disapîîcar ili
hapor.

It znay bc intcrc;îang t0 state Jacre that, in any cxtcnsi'.e
clienaical precipitation process UIl disposai of the scewage sludge
lias always bcen fonai an enaorniaus drawback. as eacli million
Salie-ns ot sewagt trcatd îîroduîccs trom six 10 ciglit tons of
prcssed slutige cake, wliicl i lias been found impossible le gel
rid of without extra rxpelitse. Wcrc sucli a system brought inte
use here, it is ne cxaggeration tu say that tîte city would final
itscli cenîpfledt tahire daily, cither a trti:t ct cars, or a strait
P1ect of barges ta haut it away. F-arrncrs mighl take rt very
strait pcrcentage of it. but the grent bulk wvould have ta be car-
ricti zway at the expcnse of tlie city. andi 16.oootm~ galions of
scvý;%gc daily trcateti chcrnically, mcan r28 tons daily af pressrtl
sltîtge cakr. Wilh regard ta the coke straincrs expericncc lias
shown. blcyond a dout. that aiter drying Otît. that malerial i,,
ats me~ful for fuel as before; and 1 shall show presenîly liow it
deccases the fuel bill, after having scrved ils purpese as -i
stra-incr in the reccivisig rcservoirs. It shoî;ld Le mntnioncdl
taI tîtis plant is amply capable of handling z6.ooooco gallons of

it diltite bewage of TIoroto lier day, andi îaa tue rtccivîigii
rescrvomrs cati bc adird to if iiecessiry; also Iliat caci oftlt
î.îtlillS Witt diSCliarge 25,000,000 gallons per day of -10 liOltrS, Wîtlî
cabe. l'le daily, cosistiiiip:ioîi of coke for straitîîtg purposes
M~otîlt bc about 25 tlts, Or 175 toits uet weck, antd the daiiy cost
of tuntping 25.000,000 galions against a lîcati of 40 feet wotîid
bc 12 short tonts of anthracite coai. Reducudti 1 dollars anîd
cents te J;tiiy cost for coke, coal andt wvages, inay bc relire.
scttîed as follows.
Pîtiiîîig. ta, tons coal, meteal drying. 3 toits coal;

15 loits coal, SaY at $3.75.................... $56 25
Dedîîcî 25 tons coke rccove.ced front resurvoirs

valnied -a otie-fonnîli uts wciglt Of coal16.25
lots at $3.7,5........................... $23 43

m0 tons desiccateti taccal natecr, equivalcat ta 4 toits
comîbustible malter, but nol taken int ziccouant. ... 23 43

$32.82
Tilt daily cost for labor would lie:

WVages of two etigitîcers nt $2.5o ............... $.; Oc
Wa'ges of fouir firernen at $1-.; ................. 7 00)
Watrs of twelve laborers at $1.75 ............. 21 00 33 Oc

$55 82
Adîl 23 tons coke ri-nuireti daily for straiters (btigla

figure) at $..............................$10000O

Total daily cost of ttuaiitetance ................ $165 S.,

Or $60.524.30 per annulai

ESTIAT.IE TOTALt COST OF DItSPOSAI.

Lxc.tvation................................... ..
Briekwork ........ 1..............................
Coucrete........................................
mron' work: .....................................
Dryitîg appîaratus COUS, pipinig, etc ................
lîtcis. or flltes front rcceiving reservoirs lu cliiiiîîît.
Fl:les front boilers ta cliiîney .....................
Rýc.ofitîg andi catrlpcnter's work.....................
liicking in boilers (io)..........................
One centrifuîgai (2.4-iiclî) puiiîp, one pair of

400 lî.P. coinpoîund engines, 4 horizontal
tubular boiltrs. a-ggregatitig 4oo h.1.-. fcet
plnait. pipîing zo connect hculcrs andi en-
gies. engities audtti înp set up oi ftîmda-
tion, boilcrs placcd rcady to bc brickrd it $1.5 oo

lit duplicate ...................................
*1%%wo atiditional boilers (satn dryin(C) ............
Adtditinnal- stuctien andi discliarge piping, etc........
B;rick chimney (300 fect fît height).................
Coal and coke shteds............................
EiRht branchecs corinccting scwer with tlle tidfTercnt

scrccning chanîbers. fitîci %vit gales, ariu suntiry
other itemis.................................

$30.000
30,000
4,203Z
6,000

t10,000

3.000
3,000
4,000
3,00G>

30,0-0
1,000
1,000

.15,000
10.000

1,00L>

\otc.-I ani indce tet tilt Norîhicy M.\ntg. Co.. Lîtd., for
iltc eslinîates as le the puntiptitg apparatus anti boilers.

lit is important tG explain hcre that the use of coke sîrain-
ers hins notlaera ativocated wiîtout good renson. At 1-twrence.
Mlass.. U.S.A.. experi-nents by the Stale Boaiti upon the best
ktîown methotis cf sewagc disposai have been trieti ding thc
la.çt decade. -anti the rcstîlîs of the last two or îhree yerars. wvith
rcgard te coke straitters. have shown tîtat a 6-incit layer of that
itsaîcrial bas pltrificti cily scwage at te rate of î,oooaoo galions
pcr acre daily, and rcmocved 62 per cent. cf tbc organic mat-
ters (aibuminoiti amnionia). anti So per cent, af that tieter-
nltincd as " oxygen consumcd," aiso ltaI, at tIle rate Of 4,000,000
gallons pcr acre daiilY, 38 per cent, ai the total organie malter
lias hcen eliminated. The report ai x896 states emphatically
besidcs. that coke straining rtemoves organic aratter as thor-
ougltly [rom seluage as il is possible to do witlu any chemical
or sedirnentation process whaltsnecer. bcsities liaving the acl-
v-antage ai çetting rid af the concentrateti slîtidge liqîtor. It
mîtust aIse Le rentembcied tîtat. in the method %which 1 have now
..dfsed<. 1 have gone a step forwvarc. b>' the aretention of the
scliti faecal mater above, anti entirel>' out of contact nith, bthe
coke sirainers, dans relicving the latter ai a vcry large per-
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cetaige of organic iaitier to bc deait witll. Obviously titis is
equivalent to iîîcreising proportionatcly tire arca of tlic straining
surface. The total combustion of the solids utîder tlic boilcrs,
atnd flic riddaîicc of the cxpeusive and intolerable shidge nuiis-
anice, arc aiso advantagcs whlicla maist wceiga wviîh, aud appeal
tu, even flie Ieast thouglitlul of municipal cconomists.

It lias been said tliat intoicralie smelils would arise
fr oni titis combustion process. Not so. Tltc higît cliiîiiey wiII
causeC any bad odors te tic carried away and dissipatcd tri tcr
atîiosplîerc, far above tie ligiest part of flic city or
nceigliborltiod.

1 niay instance tlic Towîiisend and St. Roilox clicimical
%tc.rks chimncys at GIa.to%. Scotland. besidus otîters iîi Eîtt,
laind, Germaîîy, and in tire United States, situatcd in tlic nidst
of dcense pîopulations, whltclt carry off imineîsc volumnes nf
inost deleterious gases, witltoui iîtconvenienciîtg tire people
l;clow; but a littlc consideratioaî till satisfy tire anost sceptical
flint notlîiug nced be feared tapon tha: score.

Mr. Rust cstimatcs tice cost o! 6oo acres of land, aud thte
lircparation cf 300 acres for intermnittenît filtrationi. at $2.4e,eo.
Thîis, of course, presupposes tire land to effcct tlic purificationi
cf tlîc crude sewagc as if cone.% front theý- sewers.

Mty cstimarc for a filtcring arca of suitable niaturai Soil, suci
ais as said to bc available to lte nortlicast of tlic city. wouid bc
a tract cf only --w acres, wlîicla is amply sufflicit to efTect lte
fital purification of flic patiaily pîarificd eflicsît front flic coke
siraitiers. bciing ai tire rate of i6oooo gallons lier acrc daily, fùr
i6,c.oo.c'ee gallons of a daily outtput. Stacl anr area, tapon flic
bisis of M\r. Raasts estintate, %votuld ccriaiatly cost lcss Iliai
$ýSo.ooo. In tire tvenit. îl-crcfore. of a parcssinîg public deanad
for couaplee purification. by flaail filtration Ilîrougli nattaratl
soul, entire aud thorougla trealmeait would cost. by ticre hod
1 htave oudlined, as follows:
Coke straining and combustion works, puianping station

c ................................. ....... $191,2-yi

L,-:nd for above (Mr. Rusa's cstiîaaate>................ 10,000
Extra punîps. boilcrs, etc.. rcquircd for puattpiîg Io

land iiortlhcast of the city ..................... 20,000
Force main (IMr. Rtast's estimate) ................ ***115,000
Ttvo hundred acres of land for filtration purposes.

and prcparatioaî, briaîg takcn -at cxaclly flice tîtird
cf Mr. Raast's estinitc. This is ianaifcstly tee laigla 8o,0oo

Wh'liclt is only 57.iootlis of te city cngiiccr .s cstinîatc for flic
cost cf interniattent filtrationi andl 7s-sootlis of flint of his cliecnt-
ical precipitaticit sclitme. tuhicla las juil thr sludge Io dral teilla.
Tire Uarec proposcd processes now stand tdurs. as regards cost
of construction:
Ccekc straitting and comtbuastioaa proccss. foilowcd by isttrmat-

lent filtratioaa ............................... ;416,=00
City cngineces estimale for initermittent filtratioan.730m.000
City enginctr's estimate for clacuaical precipitation. S.53.000
Aaid, as regards cost cf mainteniance pcr- anntam:
Coke straining and final purification by intermittent

filtration ................................... $65.000

City eng.-neer's estimait for intermittent filtration.. 70.000o
City cngiaaeer«s estimait for chcmical precipatatien. 10.. 5o.000

In conclusion. 1 niay remark that flac coke straining nny
bc carricd te any eKtent by more frequent changes cf coke itan
1 htave tlocd for, it is simply a qutestion of moare coke and

lecoal. but the quantity cstimatc<i (z7.; fts wccki>j. wvill
purify quile suffaciently for ail practical purpcscs. cspecially if
rl.iwed by intermittent filtration.

RETAlNINO WALLS.

Editor CANADIAN ENGINEER :
In a conmmunicationî. published in' ycîar journal a year or'

two ago, I commcntcd on tlie failurc cf flie Iouzy dam in
France. whcn seme 23o persons perislaed iu Uhe flood; I tîten
advoeatcd a thickness cf dam cqual te the lteight or depth of
the impoundcd fluid. Tltat and otiier failurcs cf retaining walis
cf masonry sem to bave brought about a general cencensus cf
opfinion amoug engincers that this is sale pracuice: and iu fact.
retaining valls of ail kinds, now-a-days, arc huilt in a wvay iore
or iess in accordance %vith this ',icw.

Dams o! rnasonry tap te the present ena used ta be made cf

.a tiaickucss hardly greater titan one-half li heeighît or deph of
watcr te bc laid back. Thtis wvas dettc utder fltic asstiptioit
flant tlic weigltt cf masoîîry beiitg at least, or even mort tirat.
dounble tlie tviglit of waîer. Sucît a tlîickncss cf wall woîilid
staffice te retain it in situ. Se il wvotid, if tire aîtasoîîry could
ertiia for ailtlime te rc:taain ait lionaiteoas mass. thor-
ouglaly botînd tegetiier by its cemeitiîg in'ortar. But il is %vcll
krtown now titat titis catînot or at least u'oes not conîtinue te
bc flie case indefiaîitcly. Wlaetter tîtrotigli t'me aud infiltratinat
or otiter causes. tire ccîinîtiîg aneditini deteriorates and rots
away te sand in flic course cf years, wlieat tlic t~uperinctimbent
layers o! maseury become, se te say, dislocated Ln dcîaclted auj
capable tander suflficient pressure cf siiding or moviig tire one
upon tice otîter. Thce friction cf naasenry on masoury or c! oe
couarse cf stone-work on anotiier may bc, takeat at a resistance.
s.a te say, of S0 pier cent. of tlie %eight or vertical pressuîre;
antd. as in the case of a stoîte (isiaitegrated dam cf wvlich the
tîickucss is oîîly lialf Ulint dite to tlie pressure weighit ou <lepth
of %vater at any poinît, tire resistatîce is therefore only equal 10

or lcss than finat pressuare. and tite dant iattst Li tlie course of
time give way.

Heaice. T advocated, as said Meore, a tlîickaîess eqîaal te
tue depîli cf wvater, as in that case flic leose aiaterial itself
wvitliout tlie binding e! it together by mortar, woulî still be ef
a weigit mtere than Jetable tlint cf water. auj suda tliat itsç 5e
per cent. of frictional resistance woîaid be in excess cf flic
ptressuare brouglit te bear againtîs if. 1 ain led to tlaese rcm-irl:s
by anr iliîastratcdl article in tlie ladt issuae of Tite Scientifle
Aincrican. descriptive cf a dam nov in tic couarse of erectioa
atf a pointt sentie five uîilcs wvcst cf Maîce. a suburb cf Sait Fra--
cisco in Califoruja.

This dam is built cf cuaierete. and is the largest of its kind
in the werld. Cencrete dams were heretofere on the monoe-
litîtie plait. er as if a solid homogeneous mass cf materiai.
Cozacrete. hoirevcr, as may bc seu. even in floors and side-
wvalks. is contractile and separates into parts. lcaving fissures bc-
tween them, and thtts destructive cf tlie impcrmeabiliîy of a
water retainiug struicture. Heuce they are uoiv-a.days built in
blocks, aud given limie te dry and coutract before tlicy are
ccmented tegether. Titis is the mode Hierunan Sehussier, C.E..
lias adepted cf doing lais work. Tite comîportent concrete blocks
nf some 3ox4o fect iii horizontal area being buiit in boxes or
bonttomiets caissons, as at wcrc. wvith mevabie sies. and made
to interlock or doe-tail. flic oue ito th cilier. flirts breaking
icint. as the saying is. These blocks arc ma-de cf tlec anifo-
hriglit cf eight feet. and every layer thercof Icft te dry thor.
eugly and slîrink hefore anotier layer of sianilar blocks is laid
oi'cr it.

The dam alluded te brars ouat my viewvs. and these cf tlie
profession ai large. in Mhat its thickîîess i5 eqaa to tile heiglit
or dcpth cf %vatcr te be ieid aap. Its iength is, or will be, wiien
flnished. net less than 8.32 feet on top, or -ai the crcst. Tt%
present hecighit is 145 fect aud breadth cf base 176 feet. or eqtaal
to ils flnished htight wvhich. as it lias te risc stili by 3o feet.
wiil bc 17.5 fect. The thickuiess atf the prescrnt hieiglit iç 40 fcet.
or sortne five icet in excess cf tlie dcpth cf watcr abeve lIais
point. The dtin is cîarvcd -ir convex tap stream te a radius 0f
657 (cet, or verser! sine. cf ever tri (cet. and its strengtlh and
resistance thus addcd te malcrialiy. The quantity of water im-
potinded %viil bc i9.oco.ooe.oao (ninecec theusand nmilionei
gallons). The clown facc slope or bitter o! the dam is ont honi-
zontal to four vertical. The up face siepe i% eue te one. to
witiain 6o feet cf ils ftull hcight. wvhence il is. like the otîter
slotie. one te four. and the îwe siepes jcined by a curve cf a
radius o! 3oo feet. The fotîndatiens wcrc excaivatcd lowvn
beiow the original surface tn a depth cf frcm 8 to 35 feet. tîntil
soiid rock wvas rc.ached. and tri giutrd ngainst fissutres in even
tbie. a trench 'vas furthcr stiuk, te a depthr cf 17 (ccl vith a
%viduth o! 5 (cet nt bottom aud ao (cet at top. and this filued villi
cc.aîcrctc solidly rinimed clown wfith heavy iron rammers. 'Mis
trench runs tlie whele lcm't.ql cf the dam. foiicwing o! course ils
curvature and reaching to its extremities at opposite sides of
the valley. May we hiope. sir. that these praadcnti measure
%viil atlway3 obrain in lthe future, and thint wc have hecard the last
cf the appalling catnstrophies due te failures o! sueh strUictures.

CtPtS.. BA1LLAUltr.. cnE
Quebec, Dccmbcr 19, 180S.
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ANGLE INDICATOR.

Maîis tout s %vital ils naîie ilîiaics. i is to, bc tiscil il, col'-
nedî ion %vitla a tiniversal benvcl for transferritig an>y giveti anigle,.
Il t ill produce ai giveti dn.grcc as acctr.itely ai atiy iîîicrotictc-
protiartor. but uiot the mnintutes. It is niccly gradtiated front o
to go dcg.. rca(lii. frot both ends. atîd it Çii iislict jin the
Stevnts Amnis ': Tool Cfo.'s tiual stîlcrioar miie.\Vc c.ai-
aloi citîpliasire ton stroîtgly ils greait tisefuillncs<. Iu is stated
tl'a: it slicouîld bc in the liand, of cvemv macliiiiist. tooal-inaker.
dIratiglittîiti laid metal shicct %orker. iti fact. aiîy person wvlîo
dcs.irer a hatîidy angle indicator.

CONCRETE RAILWAY STRUCTURES.*

DV F~. G. JONA11. %1.(-. NSOC.. C.E.

That cotîcrete possesses inatiy greax advatagcs iii tlîc coni-
-trîI:ctintî ni railway struictutrcý i.ý bciiig monre gencrally appre-
cizated front ycar ta ycar. and witli Iltc increasiiig itcrcst in tik
daise oi %ork tic wvritnr fcel% warraiîtrd in ,îrcsenting to the
ncitiibers ni tii society <niie dcsig-îs of cotîcretc cttkcerts litd
bridige piers. *rlitc strucrture, are particitlarly %vcll adaIpIed fAr
lîbc Ili Ille enulstrukîlunus J. lieu~ bietîv u raialway. oving to tic
cti..ttrative case witI %vitici tlie in.tcri:îl for makiniz concret-
cat ie traîtsîorted. as tg.tis.t licavy stotîc-worl, Tfli use oi
dvrrick, for loaditig atîti îîîîhadiîg ititrma1l aid spnccially coni-
f-truicîct Wagonîs for lîcavy 1batt1lig arc tnot iccessatrv in coni*
cretc w4'rk. atîc. as st cati lie iiiath wtlt cirai>. utî,iillcd labocr.
a gatn 1;avitig in Ille wiges oi aile force ciiîployed is tlii%
effecteti. TIites ctlertîs bave a decidcd adv.nntgc over eaçt
irosi pipe: ou1 ticnwors oing ta UIl grea: cost of tratnsport-
mc UIc pipe. huit for reical o ad road'. cast iroti pipîe. ut;,

io flv,' frt i:î <iaitaeter. ký ex<clîctt. Mairy will bc- matich s.aicr
ire-ni washinutts. linwcvcr. if the end:; are prolccd by w-iztgs. for
%viiicit littoîiitig t, licticr allithe cotîcrdtcencîds shoivr on thie
ctilvert plan,. Tlie plansc sutiîi:itcdl raigrit in sire iroto aui .1
ich cver pipe. %villa oncrete end,. ni) io a fine foot arnli

cttlvert. Iii tioî the writrr îuîihi iupwairds ni tltirtv culvcrts -aller
Ilreplans. %ciel tpla t liç prescrnu aimîe tîtere lia.ç tot bren -a

failtîre of any kind aliot tlîcîn
Tle atrclies %crc tutrutre wiffliliard brick: tut a larger cîtlvcri

tltcy cotîld lie mîade cttrcly ni cotîcrete. but for a small senti-
circuilai- arch tlîcrc wnould bc difihcuty in hîolditng thec irci con
crcte iii pl.-ce. In the cotnstrtuctini of darese ettîncris. %voudrai
f<.rius are nivcce.ary for the work abovc the battoin or pavemient
baiec. Tic forait. arc p)r.tctîcaîll utottIds itîto unîtici Ilite conerciec
ts duttiîcd. Tbey slîould lie nîadc ai lunîber flot lcss thItn It_'
inchi tliîck. dresscd on the sidc ziext ta tlle concrcie. Thev
slIituld lac %vcli nade atîd lîcld togelier .villa clamips, ta facilitate
mailitng up and taking altart ripidly. If carcitîlly used. one set
ol oruis wvill serve for ai grcat :iany culvcrts. For iliat portion
ni Ic cuivcrt wviîichii n UIl grotind. iîiciudisig Ille back eod
si-Ic walls. tlte cartda slîo:ld bc carcfully cxcanatcd to tlîc exact
forni ai Ilte culvcrt, any irreguilarities or lioles beyancl the
figuîcdl dimiensiotns %viIi represent a %vaste ai concrete. In pu:.
tittg tlle conercte in place, great came nîust bc cxcmcisýcd in
camtping iltîiorotîgll«. ta insître a close contaci ivith tîte forms.
If Itli is not donc. tlle work, will prescrnt a liîocycomb, appear-
atîce wlucii tile fornts arc rcniovcd. F-ornis sliould bc Icit stand-
iii in place tiiii the coacrcte lias partially set. Il wa folintl
in xlîis work tllat to niale anc cubic yard ai concretc arcquied
1.17 barrels Portland cetnenl. 24.3 cubte feet af b-.okcn s'ore
a:td 9.3 cubiic feet ai salai. To maake a cubie ya;rd of brickusork

,(om a piper cead bcf,îre ubz C.scadiar Soeiyoi Ci1 F.cîe" m

rcqtuirtd 400 ordinary sizc brick and .93 barrcis liatural celaient.
J'le mîatterial %vas linîaud an average distance of tlîrCC mliles,
-and Cot Ont cars as follows:

P'ortland celaiet, per bl.................... $2 go
Louiîsville C.titeiit, per bl....................... 90
M aclizîe criashed îmcadamn. lier ctîbic yard ---. 2 10
Sind lier ciabic yard ..... .......... .......... 8
Birick:. per NI................................ 800

miî: fulloviîg rate of wages wvas paid: i'er day.
TIvanitîsîr. allit and teatil....................... $2 50
flricklayers.................................. 2 50

Conicrete gang:
Forcmnn..................................... 2 00
One laborer ................................. 1 50
Six l'iborcrs ai9 ... ...... ...................... 1 25

Tlîîv average cost on aIl ctilvcrts was:
Earîli excavation in fonîdations ............... $ .
Concrctc per ctibic yard ........................ 6 0 
llrick-work per ctibic yard................ ..... 7 70

TORONTO WVATER WVORKS CONDUIT.

'flic first or tiorîli section is tiat across tic liarbor irote
the piping stationi to I laîilaîî's crib. Il cotisists of two piprs
ntriy parailci. UIl tvestcrly pîipe 3 icet ici iii:aticr. of cast irai.

wilî caci joil-t flcxilîlc. laid ini 1874: lit. castcriy pipe of steel.
Sfcet iii dianlicter. laid iii îýS9 aîd îSro: tlle lcsigtlî of tliis sec-
lion is 4.66o feet. The second or central section is tîtat tliroughl
Illockliouse Bay and across the Islanid fro:n Ilaiilan's crib in
the siiorc crib. Ih con.sîsis of two parallel pipes, tic eouili-
westcrly one of wood. .4 icet i i diainter. laid in 1873. 137.'.
187s and 1876. but abandoncdl on UIl comîîlction oi the second

pille. whlici wvaq laid in I8R'> atied ig,'. Th.- inortlîwe:stcrly aid
nlcw conduit kç of steel. ý5 fent iii diainctcr. The length of tis~
<ection is 6.o27 fret. î lie tlîird or soxîth section i- tlint in 1-ake
Osîta-rto. (rom utc shiore cril> to Ille intake. AN %ooden pipe 6
fret in dianîcter for a distanec Of 2.3.;7 fret, laid in i8si atid

Ma2.Tlis %ection was cxteitded a distanc~e of 36; fcei in 181)0
-and iSqi. Tlîis extension is of steel 6 fcci in diameter. niakiniz
tlle total lctigtli of tlîiç section 2.722 feet. The ma.nlioles. arc -f
irnn. %villa %trap-dooar at thte ton of cadi. tnt air tiglit.

Cr-or profile ni condutit 'ce C'ity E-nszinerr's 'Report. 89. pV'.
i r< 4 Thiç shiow, th<r deptîts toý ton of conduiit. tic filling

nver it. the pointf wheire pipe brnkr. etc.).
In the latter part of 1RO3 after tlie conduit liai been filly

rcpairtd. tîte friction berau waq nircstî'ed and fnnndc a% follow...
W~hiie liv D*.rcvs% (orm'îla Ille llcead cnnct'unedl on Ille 6.fo'It

pire =%s siiicicnî If deliver 32.OMi.ooo. n the :5-foot pipe 28.-
nno.rM. and rn the .ig and 3i font Pines. M00000n, IerT 24 boquv.
nr C\prc.ssin-gr il iii frictini bail. the total încatîtrcd hicad %v-,%
6 r fret to delivoer 22.;00.ooo. ragainst a caklcîi.itcc lîca<l of 1.91

fret. .;linwiing a lnss of 2.;o feet. tlic w.%tcý inî th- lake bciîîg 1
w<nt n incite.% kave zern.'* (Sec pp. 33 andI 32 Ciîy Etiginces.
Report. Thte actital lbead h- cadi sectionî is given in this
Repnrt. bu! il i, evidten: duit the 6-foot ctinn was tint cairrying
Ille %vater it shotild. In exaîiîinitig il silicc tlie lasi accident.
!.andl %v.% fumait in il ta a (lepth of 2 icc: in places. 'Making on
approximnatc caicisiauion for the obs.tuction ici the 6.iooz pipe.
-aîd ta;igi-a Ilighcr coc!îtisit. for rouighntc-ss tlîc tlicorctical
lirait in racla seztion nccsury to debiver 22.5,aa.ooD of gallon-
petr 24. liotirs. would bc as followçs:

licnd.
Norili Scction-.1 foot and 3 foot PiPes combined.

4.650 feet long ...... ............. to feet.
Central Scction-ý fret dianieter. 6 027 fcet lt...2.6.; fcct.
eoîtbil Scction-6 fect dianacter. r.2Vfe og o8 et

Actuzl hcad ................................ 6.50 ect
%Vqil the lake ZS inciies bclots- zero il tri» bc fouail that

Ille lîydratalic grade uine Mien clelivcring 22.soa.Ooa gallons atI
punîîp wvell. will toucli the top ai the 4-foot conduit at ane point
oiily. thant is. 125 fcet norîli of lianltn*s crib. at %vlhicli point Uic
c..nditit rase in 1892. aîtd again in îSqS. Oit Ille profile -.
1893.- i is shown as iincavered with s-and. In tic second section
tht- top of conduit i% above the hiydraulic gradz fine for nez-ly
haîf ils lcngth. at anc point being hall the diatictcr ai the pipe
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above il. At this point tilt conduit rose in 1892, also at the
seconîd ltighest point iii this section.

To test t Ûiltering capacity of tilt basin on tilt liand.
punîping through Ille 4-foot wvooden conduit wvas coniîîetncc!d
ait Nov'eiiber z5, 1875, andi continueti until Dcemnber 7, 1875.
Miecn portions of titis pipe caisse to the surface. This risîisg was
drtàibtlcbs dise tu lac), of suificient coveritîs-tbove the pipe. Tite
conîractors %vhent tht accidecnt occurreti claimed tliaî h liatd
bren covertil as spccified, and attcilttd to provc that the
sliccified] coveriiig was instificient. Tite elevation of tile lahe
wtas abotit 5 nches below harbor zero %vlezî the rising occiîrrcd.
Tite contractors, howcver. paid the cost of re-.ayinig and ire-
covecriiîg the piortiotns sitat: rose. Tihis pipe was abatîdoîcci in
1890 on tic comnpletion of the parallel steel conduit. 5 fcct it
dianteter.

On Dcceniber 25t11. 1892. the steel pipe- suddeitiy rose a'
twn points in tie first scctiont. near Hanilatn's crih, and nt two
points in the second section. At this lime thc lake elevation
%vas about iS incite.- belowv liarbor zero.

(For description. sec City Engineter's Report. 1893. PP. 5.
6 andi 35 ta 53: also W.WV. Supcrintendcnt's Report. 1892, 1>.
9: for capacity of conîduits. e City Engîinecr*s Report. 1893. PI>.
31 andi 32).

regardeti as an "accident," causcd dircctly by the pump-ltouqe
eiiginer iiot folloveing lus instructions to stop tht macliincry
if tht puînpl welI lowcred bcyond a certain point. A fiat in
tilt wcil coulti have been cotînecteti wiîth a titrottie valve, tltus
autoniatically stoppiiîg the enigincs. The pipe rose. liowever.
and it cost $So,ooo in moite>'. andi tliree nontis' tinte to repair
it. If tht rause of the risiîîg wvere fully ttttderstood why %were
flot autoitiatic registers placecdinu the diffcrent manlioles alotng
th contdutit, andi at tilt pttmp wvell. tu record the fluctuations in%
friction icad? Why wvas tht conduit not covcred %vith sattd at
al] pointîs that %verc abovc the htycratilic grade lisie. ioadcd ivith
Stone filleti cribs, or anclioreti dowiî wiîth piles ? WVhy. if thu
department kiteuv tilt danîger of an accideit oceîtrriîîg. were not
daily inspections made of tic conduit after i %vas repairei in
18Q93 ? Ont inspector coulti have exainined tîte conduit daily
at cach rnaithole along its coutrse. notedti tlt vclocity, te cieva-
tion of the wenter. and coulti have tlius dcîectcd an>' evidie:ce
of foui play or symptorns of an accident ?

Official reports wcre made tu the city couîîcil wvarning tît
body o! tilt danger in not ltavittg a more perfect conduit, yet
no steps wcre taken to lower the high points to grade. ta loail
il. or ta even guird it b>' patrolling. It 'vas clainteti tîtat il %vis
leaky. that large quantities of sannd liad fotînt entrance In il.

PRtOFILE S1t016IN~G PART OF~ 'TUE 'rOxcON WVATESWORKS CONDUIT. iARItI, 1893.
'pt ipe rose at points '-.a."" -b," " c" andi --d." in îSo2. anti at points,"e."" f"- andi "g."-l i9 The upper horizontal Elne is iS

inches bdlow "-i IeocveI "o! the laite. and the doîtet issne is tht approkimate hydraulic grade line. The vertical numbers give tht dcpth to
tht top of pipe belowv "zero level "* of the laite, andti he shadirv slum tht cov'ering of sand over tht conduit

Oit tîte inorning oi September 5tit, i895, tht contduit rose it
the first sectionî at tue saine poinit as One of the breaks iii 1892.
also at two pointts in tite second section. Tite lake at titis tiime
stooti ut 9 incItes beiotv zero. (For descriptioni. sec Cily igi
îîccr's Report. 1893, p. 63).

Fronît ISSS t0 1893 tîtere wvas no cxpertenect civil or
hydraîilic etîgincr nt the lîcati of tilt %vatcrwvorks deparlînctit
oi the cil>' of Toronto. Dtîrîîg this perioci lthe city spetîl abouit
Szo0.000 oit iiese conduits. wlîiclt %vcre designeti aitd constrîîctcd
tîtîder the cleparîntent staff. -\fter tite rising oi thît conduit in De-
c'tsitber, tq2. the wa.tcr%'orksç departîîîenî was re-cons-trtîctcd.
aittd Oit JanîîarY 30111. 1893. tilt wvrks were placeti tnder the
di:c':t supervision o! te city engilterr.

Tite large ainott paid for entgitneering and engineering
ativice in :8<>. was simply tilt arreatrage dite tht engineering
profession.

Tite accident ta tuec wood:ti conduit of 1875 was doubtltss
cntiseti by an instîfl'ieiency of fillIing oves- il. Tite contractors
lîad itotifieil tîte city engilteer tlitat titis work .va% complete!.
bt tue eniginecr lîad no: satisied linsli oi tîte correctn.ess cOf
îlicir statcmne:îî. Tite contractors endeavorcd ta prove that the
covcring spzcificd v'as flot sxtfficient. anti ciaimcd i tpon engtnc<
iiîg adeice, tduat il tilt watcr wcere drawtt doten to a deptitif
scî'en incites belote the toi) of the pipe tlct upwvard prcstrc o!
air on inner sturface c\pOsed woîîlc more than equai tht we'ight
o: 2%6 fect of santi above il. After tlte pip: wvas rt-laid and tht
rc-filling completeti. site wîatcr %v'as drawn dovn ntuch more
titan tite seven incites. buit the pipe dit flot risc. Tite contra-
tors tîten ack'novletlgci that their expert*% dcinoitstra.tiot. wvas
incorrect. and that the uprising wvas duc te insufficicit (iline.
Mite uprising o! Chrisintas Day. 1892. tvas a surprise ta cvtT.t-
ont. In the report o! tlc tvatrworke. superintendent for
3802)-. p. 9. iv'ill bc foîînd a vert' brie! stinîent as ta tht cause
o! tiîis rising-. A qîîantity of tvecds vias foîînd at a sereen titt
hati been tcntporarly piaceti in the short crib. wh-trc tht' 6-foot
'mooden conduit connccted with tue î-foot steel pipe. Thc ex-
amîination andi tests titen made to determint the eause xcrc u
a vert' çiiperrtciai charatter. and it is now more than dotîbtîtti
if tht officiai reasons wert tht correct oces. It wtas apparentiy

andi ttat it %vas in danger of bting broken ai any time by ves.
sels. Tht experiment made in 1891 (sec report for that year.
p. 99). demonstratedtinît the conduit across tile harbor was
practitaily w'ater tight. Neititer bay wvater or sand couiti
titrcfore enter titis section. Ir tht second section tite sur-
rmiîncling ivater is muci better- in qtaiit>' titan in te itarbor.
anti tte pipe is partiai>' bedcîd. ant inu places cot'trcti witi
-and. Tite officini reports %vithinld ail information respccting
tilt actîai icakage mbt titis section. Tht lcakzage it te lake
rrction %eoui lie bc rifling owing to tc low~ head. and *.h.- watcr
entering il %vouid bc cf compa-rativciy good qtxality. Until
prot'cn to tlît contrary' it may bc ciaimed that tite contduit ia
1894 and in î895 te September Sti was not leakiig. andi tît
no Sand teas cntcring il.

In repniring the breaks in 38931 and in îSg5 large quantilies
of safld teere fotîntinl the conduits in the vicinity of tht breaks.
l'ut tire is n0 teason for assuîming that :his sand teas there
hefore tîte pipes rose, but et'cry reason for bclieving tîtat il en-
tereti at tîte lime of te upîteavai. Tite d-inger frant tht vcsseis
%vis siight. andi cotîlt hav'e been practicaiiy climinateti hy
propcr buoying and marking cf tht lise of contduit. Tht rising
cf tite conduit on Septcmber Sth. 189.3. in cxactiy the saie wvy
as crn December 25th. 1892. 'mas doubtiess a shoek, to tht
tî'aîtn'orks department. Tite folloving i% the ailegcd coin.
bir.ation o! circunistances tîtat catîset tite ' accident." (City
Engincer's Report, î895. p. 69>):

First.-Enorots% acctunmulations of sand in tlt conduit.
Second.-lthe tinprccedentc'd iow suate of tilt tater 'n

Lazke Ontario.
Third.-fly a vertical plank- obstruction fotînt in tht lake

shtore manhiolt.
Suggestions of fat play 'vert circulateti at lte lime o! the

accident, but thcy do not appear in tht ofRfcal report. An
explosion cf dynamnite tecuit have causeti effccts that coultd tiot
htave been overiook'cd. Tihis charge agninst tînknov-n mtiicious
pa'rties was soon droppcd. but tht search for the point tehere
tiiq' dynamuite was ippiet disclosed the fact t0 the putblic that
the condit hati not bren prnptrit' or rc~'rily inspecttd.

A picce o! planking aboutî z6 inçhcs wvidc. ,1 inclics thicý-
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ailitd 8 1-'. fe long~ %%*asi5 iciîî iii a verical liositioît i n a ianiiiole
rieuir tlhc laîke. ilsi t he 6- olo conuilt, (lhe liîtwer end liing iini-

i tlelc iin Sanud. 'l'le nes :îtsait tIlle tlinge rep)ortei ct itli
etigitteers hiad stated that tiîî% n%'ai uiîîîîhtle s ite cause of flie

acîltî.bt it %%-ais tahlez) aassuaed chat sthe reporter., haîl sai aist-

ftt îredi ste s ini. i n ilîcir banigiie effort Io < failhonstitte
iiiva.îery. \VO filitî the statetîtetît relbtcîe on1 page fix> of the
City niîcrsReport for 18%.. Tl'le c:îpacîîy of ste 6-foot
et. ndîîit is iiere ,atated as beiîîg redîticegi 40 litr Veiii. hy tii
îîlaik ami aile sa nd. Tedupais of Sanid i s no t gti cii in aise te\t.
Ibut ste îîwsiîe ait lie t gave it aN i 8 i liches, Ilit t s poit.
n-hirhi grî.es witli stet. de1îti d;iontii on tite profile ni ste conl-
douit givens il-. lite rtigitcr* 1e1ort i ""wîii' Of tlii 40
per cenît. vva-t dise Io tile sandt(l iqiv tuelsch to tise piank ?

The Sanîd acctumultiîons uîiid bc gr.adîal. atidu exaun nai-
tie'ns after tbc iiprisiig-s slîowet chat tîbcy wvere eiîieflv iniatse
6-foot conduit. and in aile vicittite of the broken joint,. Tite
aserragr deptil of snd ini the (i-huit conduit %va% probable î8;
huches. (Sc page &S. City 1,ntgiicer's Report. a&).;. also protile.
i.gi: 6q). .At trac tigne of Ilhe risiîîg tise %%,iter stînîd ait 1312a

inises heiow 7ero. andt at feue inicies Itigiier lisait i n l)eceniltlîr.
80.A glance -. ilth tchlars oi clic laîkt cievaîtions duiriiig clic

p)rccctling forty yc.ar- uetil lhave sinîuu-n that the, eleation ils
Seîîîentber. 1895ý. uvas aloi **ttîrert-dIented:.** a, il hall brunt
lnuvcr tisit tlii in no le%, tllit fir differenti years. The iowver
Ille vites- ste lower trac hydratilic gradeit bie. ant1i thereforc the
grcaier stc rn-k oif ri4ig. GaIi1igti iii the lake arc takv-n
secrai titites lier day. andg the etîgitteer ai1 %tc îîîîitilltu'e

keceps arecoîrd of st evuel of Ille waler ict the uiî-e It
cannot lie clainicd. iterefore. tchat trac (eiartnitit was lio!

aare ni the loue stage of the uvaier. ver lite conduit wa. îtîi

kcpt front riit. Il lad bent reportedl against and cotdenîniedt.
> et uifle land levil (flite toteards- niakitua it sa1fe as tl'c lake lowv-
crcd. ri. tierelO)re. lote seater seere stet caice. il cotiid alibt lta% c
l'crt: ililit jîiec e by tlle dpaisentitî.

Il i, a1 ueu-l-1ktîouu i faiet chtat ail Iîtrf.icc water> coliti stltali
iint ides. ni ai r. wvitiîouîit îicit il i% ciaotttcii ftsit uoîtilti (lie. att'

.111 !il>l>ail iibli-m aujii.1 titi u ccase to exist lii latyi tî:"
ut misait 1)>1 li.on landî etiteer, tlaice at ail apaces. air valve, to

ptermîit ste rscauîe i air tht C.îIIe:îN ai Stiib poîilts Tlie<
uav slta>- lie I~îttsiltiç StîîIl pipes carricîl irotts cadi ati1es

ce a ilin:rit tlbiie tiie hyd ratîtij grade lisne serve trlie sansie pair-
ptose. lZcfertttg î tilt- iîrnffie oi aite cotnduit itttncieiy clorait
t'fi ll.iiits cri]) ilure arte twîi pit tir ai chtat toticil or

îî~ tite h> il r:, i grade ii . Il i, cuileitt chaît ai r %eoiti]
gragittauiy accumulitiaîe:- tlàî-se poiinîs. l'lte condidt litns riseit

tn tce i otte oi tiese îîîiiî% nttd Otnce a dit tiller. lf ir bic
gratît rî tchat air scitttat i, -. ias ta flii amère thits Oltte.inu
of clie vulie oi the paple ir ot point. iliet i i as tui Nshow

tl:at aite ît:htv n ti îîtii, T.hre 4 foot conduit sea.. laid tn tiitlis

ti ;7 feet. îpi scotch stccl plates. .5i-iîtcit-s ilitk. cacil letiglil
uu ;iiig about i.!.ooob ibs. t(Sec Rlitori. nýo 1) a$). Titi,
givses a wemglt lier Iiiîîcai foot of pilpe of _,îo Il)!.. The uValetr
coî'îaîincl sts tont lijeal foot oh titis pîipe .vcighit .j Ib,; rii. .

fliecfî,ore. one.îlîird oi tic uater becutites rciîiaeedj wîlt air tue%
pîipeiiiitntt risc. uiticss ioaîieî. The 5-foot pipe .vctiîi! 300 ibs.
lier listea ifoot. andilstte contained watcr 1.230 lits lit tii c.it
a -ittuîval oi îîtî-fiîirth oi tlic watcr woîtld jcoli.ardiz.c tue%
pitir-s %.tlîjiiv. IRuer> cligiticer vviît bas land exutcrieîlcc it
tc.siitg uvtnîrsditriliîtiiiî systctrit. ptinipintg englles attil
leng conduiiits. 1%11ou tuiti ste titeronctical pbressuIres arc irc
î1icîtiiy tncreasvleîtritAii b: wvitat appear to be coactapara-

ti' ey siaîl cli.ingcs at cuiditioais. c.itscd l.y ltea iincrtia of ilic
ittouttlig inia.% of muater. I tlicrc bic air in clic putes. ilti-
fluctuîatonts sel ipe tggr.auatcd.

Now%. is ntos titis wlîat occîtri cd a: cadis ai tlt: two risingç
ni lie sicci contduiit. F-inmsite condutt a about iîc itydraiîliç
grade lisse ai sontar otis andl close ii il for a great distance
Secontd. air rtaid tcciîintit.ttc( at many apiaccs. Tîtird, flutctua
licons lit ste iicad etistd variations of pressurenc ailte ai-

pokt. Fourîli. a bîthllc oi air cc.-îîîcd front onc or More
ouf trac Itigi points. ram to a ltiglit point, andi c.itscl a distitrlî
suice in trae water. a sitrging 1).ackwav.rd aînd forwand. Fifîh.

chtic strgîng ni aite water prorittedtituern;tîc compression anid
expansion of trac air. ait onc o! ivhiclt expainsion. trac pipe rose.
thc walcr liamimen contributîng to loosco tc pipe fnom its
lîcd. Sixth. by rising ai one point a violent comtmotion su-as

iiisîaiity set lit)t at otner pîoints wiere air htall acciîititaied. aîîd
lite condtuit rose ai several siei poinits.

If tlere %vert -a leaîke poitnt it ait apex it is possile chtuailt
air ittiglit have escaiîed. itis iii reiy to site qîîeny: -wity did
alti pi pes rase tail 11 lgll poitts ?', lIt t893. t coniduit %'.as ru-
itiaceci aîtd rtpaire-t. lut citu causNe of lthe risiiig %vas ccruaistly
iii îî tiderstooii. or if so nul stlade putblic. BLy caîrryiîtg sitmaili
pipies ironst lite prncitipal apictes to a feue fect abov i- Iigat clr
level. tite: .air cati be reitoveti attd taise full C.1iaicit y of thle pipe
tili.ied. to cite hydraulie grade. Tl'le Santd deIosýiieti over ale

condtui t wvoîtld tenîd tii imnprove dt ida raet er of ai&> ch t-ertlat
ittigit eal, itito it. l suais otlci.uly atîotîe ili 189.! andî
1893, chtat tilt flrst tplri>sig nas cause1 by lthe eiobggitig Of a
!crecI l athei shtore cri1> %vith l '.lTiis uvas getierauie be-

lievedil s ite tit.but silice site seeo:îd accidenît vlietî itoilîiiig
of tule kiid %Vas diseovcreti. Ilte tiikiig puiblic bccaîtte ,keltic;tl
a;I.' li the correciitess oh lite reaisoit get iiin 1&)2-3. 'llie con-
ulitit %-ais ici etutît itiots lise illtîceti iittîtis belore lite accidet

mît 25.tli i)cceîttbler îX>.and about îiiirty tnoith. after lite 't-
lia:irs, foliowvitig tii rise. 'rite greater liiîgtiî oh lite sceottu
îîeriîd nia> lit accotinicîl for by lite Iiiglier la-e level in i8c)3.
litu sirettgtlteîîitig oif taie wucakesi bigi poutit-. atdti te gradutai
sult ing 111) of tue Chtanntel ini selticli tlie cotidi t %cas laidi. i .Oaul
isig trlic pipe lu sautd. b)y cnilîs;. or by drivistg piles andu b.ilt isig
crc,ss-îiîttbers abus-e Ilte puipte. seul lîreent aLit itnisilig. lut cait-

aloi hres-cnt aile acctîtiiiIato lotitf air. andc a redîtiet îîî ini dit
eiaacity (À lite coniduit.

BOATS 0F TIIE DOMINION TYPE

fidigor CANADIAN ENGINEER :
la is reiiiaink%-ahle lion- ohîcît muiids ini diverse positions %eull

Mits ini liîarly liarallel fiines 'nia soange sîabject. Yotir Novcnîb2-r
article saison title laicst defenidcn ofl is,: Scawanliaka Cup recalis
-asiticla i tieveioîîedl Ili 1894 for su-lai I tcriiitd -- lolo-keiî

iai»constslittg oh a fie litted sitehl. iaircly cnotigh to floai
lite: cnew. %vitale Over- si sas stpcriiîiposcd a wtide sia.llowv hlth
%vitit easy haies. o! wlticii the former seouid rcprcsctît aà liollow-
ketel. * Say- a hoait a.; feet long. 4 lecs %vide. 10 inîcises del), wii

ai %Iicli keel 12 feet lonîg. 12 anchies bcati. nd 410o5 incises dccip.
seill toai otie tllait %villa feut ai lite rangt afi. scat ot lthe floon of
lite larger iu'îai. andî cenître of grau-ily iowcered aile aîtîoiti

utptof kveel. Titis gaves extra tiehtit for stepîitg transi, centre-
lxward. riîitlir. etc.. %vital-, ieasîîg a vcry liit bîtoyatit skiff (iii
lthe toit o ailet waîer. fi lthe kccl liesalade detaciîable ontc skiff
Mia>- have a tint keel for duel, liîîîting anîd siîallouv streatiis:
atotier for rowinîg andi pidiîg of lîglit draft a wiii for sauling.

a sîtarît. devii. lteavy kecl andl cenîreboard seul lic tatosi salis-
Satcttîry. gls-ltlg etrtiall- thîrc boats itnOnt. 1I ititi olle ciglît
itçat long. nitici nis s-ery wehll for il, size: anti I iîîtcîd tryitîg
mtie witi iletacitale kcels. wîeit tine penrittit. I have tricd

îhî-îîhle ke ls. bt fiid that in a hcad sca the>- arc ahI to fli le-
tueccn lthls anîd ilcaîlcît liasa>-. For sîii li iottns tule liohiose

k-î-t- gave, cltîcir immeiirsiont cJ ale lîropeiler. andî loiver cetre
ni gravît>-. chatis iii tlic cante tîtothel of crait. Probably sornie zz-f
y.ittir tatttcai readers tîîal tiîuuirose îîlpon tule ahtovc sutggestionts.

THiOMAS Faîooîî.

ELECTRICAL STAGE APPLIANCES.

(Cnrrcsp)ozitdcice Cattiadian Engineer>.
Ttîe îropoîscîi aupilicatioiî of ciectrical pouver for nîoontitîg
îa>itile l)risry i.nc iteatrc. l.oîîdoîîi. oit the lines tdvoc.%tel

1'-v Ethut-it 0>.S.clts. urcliitct. Ilti takeai a tangible form in the
sîttiiileii tif itte frtrs sectitiiof nithe stage installation its linte
for tuac scasîiîts panuoiniînî-. NIr S.-cis pncsent wvork rceen
lîrlîteipali>. in clie stage finor. antd ilst ttîns-abuity ils section,
.,Iîîîsc aund beine aile fonîliglut-s The total arra noue irr:dy
itall liy icchtanicai posucr exceerd% ioow squire feet The

i lctîric-l atppliances iist conîpletetl cake cite fortît or %o-calieu
irde7cacdi svonking indepneitly raclt inulividiital sec-

tt',tî tîteaisître 4n feti by 7 fet an-l weigll% aboîut si- tonfl. of
tulîlcît ahtii fouir ton% are cntinerl.-inu-d Tues- cao iras-el
ahiratit 2o feet vcnrticaliy. li nmotive poucer is fronît tile ontlillîrY
eccîni sîîpply mains n-en tu fotîn linIr moins- drvrloping 71'-

hl.j. ai 52o netolutiotiis per minute The "bridge%"î are ss
pcnded front cables%. andI thexe. uvorkinçt avcr the moton alloue
thc former to bc raiscd with tues nccssary live ioad nt rates
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v.arying front 6 feet to 2o ect per minute. Every possible sale-
guard is provideci against accident, tbc "bridges" tlieinsulvcs
tiv ing s0 constructcd titat iii the event of dcraîîgctneîu of cuir-
relit the aîîptiiiices eau bc wvorkecd by itanci gear. A,îtuiniitic
switches ire provided so as not to bcecntircly depcitdeît oit the
attendanis. and itîtomnatie catches wiii work ini case of rolic-
breaking. Spcciai locking gcar bas becit iiîstatled to bold the

intcrnaliy fired boiters of diflerent type. Froin ani ccoiton'icat
standpoint ditre is little difference. notwitbstaitdiîtg the ciaiîis
aîtd reports of efTîcieîtey tests advanced by t inakers of the
different designs. Oit tc other liand the sale wvorki:tg )ressur"e
of the boilcr, wc are coipeiled to take te inkur's figures as
therc is no law ;11 titis province Iortut:îltitg the proper ruleî.
fotînded oitn echtnîical principtes. to deterinte tite sale working

TUE STAC.E. t»IURV LANE TJIEATRE, I.05DON-LL'CTRICALLV OJtERATES)

ltbridges " statiottary a: certain pointts. sticit as stage tevel. aînd
a very large factor of safcty fitns been altowvect it aprtortioing
tue strtgttts and wcigttts it tîte various parts of tue ntectait-
isîtt. ltaviiig special regardi to tlîc cver-incrca-siig scciiic rc-
qîtireiitcnts. As regardts tîte ecoîtornic aspect of thtî clectricuI
iinstalitioit the initiai outiay on iNr. Sachs' system is abolit fi.-Il
tîtat o! conitinenital Itydraîttic %vork. and titis ks altowiitg for Entz-
lisît contractors as agaiîtst foreigîters. Tue mnaintentantce i.
intimal. wviist tite actual workiuig onty cosîs a fcw peitce p:-.r

îîer!orziititce. Tîte saviitg it nmatinal labor oit tue stage ks vcry
consiuîcrable. whlst tîte itygiette o! the tîteatre is uuaterialty
raiscdl by tîte absenîce of wvoodvork. For tue successfut execît-
tioît of titis wvork ýMr. Sacis is pritutarily intdclted to tite clittitîts-
îasîie entcouragcettent of Arthtur Collints. wlto k tite ftrst ttait-
aigcr to iîttroducc niodrît ntetltods oit tite stage. aîtd destrvesi
the congratulations o! tc teclînicat professionts. île btas becît
zibîy secondeci by t Tîtames Iroit Work-s. tlitir cîîgiitccrs.
'.%Ie.srs. Stewa.rt & Grove, having te meet innittierable diffhcul-
tics, as îîîost of titc work wvas carricd oit at odd mtomtets or -at
itigltt dîtriîtg tîte ruti of the -Great Ruby.-

THE STEAIl BOILER AND ITS SAFETY.'

The ntodcrn deniand for itigit-presstirc engincs is fostcriIîg9
se(ttoxtal and water-tubc boilcrs. Tite more rapid adoptiont o!
suci boîters ts rctartied on accottnt oI $0 ntany of tîteir ptarts
beîng malle oi cast trott, togeiber wvitb so înany joints and
connections. Titese arc objected to by tue old-typc ninîtac
titrer.;. and tîtose unwilliîtg tu, acccpt somcthing ncwv. Neyecr
tiietes the externati htorizontal tubîttar boiter will souri bc eut
ci tc mnodcrn ctass as a stcaîît gencrator. 1: is lintitcd in tite
ttttckitess of siteet. tîterefore. in its diamncter. Coîtseqttently n1t
atcçotnt of tts beiîtg externalty fireci. its pressure and power
is hiînttcd. Titis alon fitas turncd the attentionu of boiter niaiu
facturers to a more perfect arrangement for stationary. as wdtl
as marine pttrposes.

At the prescrit day. the cîtoice i-, for itigi pressure in «a.1
tîonary boiters. embracing severai designs of %vater tube anti

*A paper read belote HamiltunBrardi. C.. A. S.H. byF. G. Mtîehlîell Loadon

ptressure of the stcamn boiter. Ait instance of tc above occutrred
to nie qttite recrntly wlîen calttcd upon to înspect a horizontal.
tultular. cxtcrnatty fired boiter. Tite ditmensionts of tîte botter
wecre 72 incies diamecter and 16 feet long. Tite plates of steel
ýý-iitclî tttick wîtti a tensile strengui of 6o,ooo ibs. per squa:e
minc. There ivere 114 3-inch tubes, and tîte itcads wverc of
fiange steel l5i'-inclt titic. The lotngitudintal joints %vcre double
rîvcted; the rivets being -Ys-iicli in dianteter. and tîte piteli 3
ittetes, aîtd it is fair to suîppose tîte botes at 13-16 ticIhes. The
ciliciency of tite joint so far as net sections of plate is colt-
cerîîcd is 3-in.-8125--3 ilit72.97%. The area of a 1.3-i6-inclt
fitole bcitg 0.siSi square incies, tite single shearing strength Of
one rivet is -5185N38,000=19,700 lbs., attd as tîtere arc twvo rivets
in a untit sectiont of t joint (the-. joint beiîtg doutble rîvetcd).
tuer total -sitrng streîtgttî of the rivets lin a uînit section is 39.-
4n tiitds. Tite strcîtgtlt of a strip o! the solid Plate. 3 in. wide.
beîitg 3x4.x'<6O.00O tb. qUai to 67.5oo tbq. Tien for the
elsiiceitcy of tite jointt sf) far asý rivet arca is coniccrned ik- 3.4n0
ii% içut iv 67 o5.y Tii is inuici less tian tite etffcielicY

of the ntet sectiont. iierefor;e il foltows titat tltc joint is bndly
itrîtotioet.Tite rivet area ks too sutait itotwitttstaiidiîtg titi,;

tîte ittilder, hia ito tîesitaîioîî it rccoiniectcing titis boiter for at
.enit workiîg ptressutre of 100 tbs. lier square intch. Wlicre.1%
w'ti a factor of saicty <>1 .; tite safe: working pressuîre oit it ic
7.; ffia. per c;qiiare ilncl. l'ie silici. valte wvas set al loo lbP.
pt'< squatre intch. andî tite ownzrs o! tii butter coitgratu.ttac't
iîtiitsctves oit tlictr tew% -:teci boîter. Rraily tîte boiler tras uiq
stroîlger vwitlt th 6o.ooot tbs. steel titan t, %vottld hiave bceit %vitlt
;().000 trott. N4i% a Itroprr double rîvcted lait) joit for tii
boîter wvotitt bc cu.liicter of rivet s-id.Pitci 3 7.i6.încli
EtTictenec> of jointt 694"- Tiii wvould give a sale %vorkinèz
ttrrsure twmttt a facto, of ;) of 87 lits. prr square intch. Minv
ycairs ago Sir Williaîtî Fairbairn stated tite efficiencv of a single
ri% eted jouitt bc be6 per cent.. tînd tîtat of a dtoutble rivctcd joit
to tic 7o per ccitt. No doubt tte mentit it to bc understood tit
tliis wvas tîte timit practicaîty obtainable witît carefuil design andi
construcetion. ani 1 arn sorry to say tîtat it is a comnmun practice
aniong enigincers wlict sitould know bctter. to altow 56 andI 70
per cent for single and double rivetcd joints rcspectivcty.
without the icast regard to, the actuai proportions of the joint.
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Arsoiler case teliicli caisse uiîtier niy observation not long
ago, was a horizontal tuhular hoilcr, cxterially fircti, .48 inclis
dî:tîiecr aîîd 12 (oct long, the plates %vert of steel 6o,ooo lhs.

tenslile streulgili. 5.16 inchses tlielk anti Single riveteti. l'bc
dijaîtcter of tlie rivets wvab ý inclies andtihe î>itcl iY incisles.
Ille lîcatis *tj incite!, thjck. Th'e tvorkiîîaiiil of tlus huilcr 'vas
e'\celletit iii every respect. andi 1 helieve thie iîîaterial was alto.
'llie oully çol)jcctiutuable point abolt t he boiler %va., tile iiveteti
j.,iiit. 1*liî diaineter of the rivets being ~-îcîwe wvill suppose
ilie Ioles to bc i î-i6-iicli or o6375 . l'le Pitcl beiiig 1.75. the
cfilcicnicy of the joint su far as tilt lie: etioli of tilt plaîte is

t .75-iiIcli-0.6S75
coticernecd is ý=6o 7 . - The arca of a2 il -îb*

1.75

inchi Isole Ileîîg o.3712 square incises. the sîtrengtlî i of on rivet
(asîîiic h shcarinig sirenigthi ni rivet ironii eore to he 39.0w0

lls. per Sqluare inch). is .37i2x33S.o0o--14.io lbs.. and (lie

streligtl i a .Strips of the solici Plait 75 incises %vide. bcing
1.75x5-i6 iniselîs -, 60-000=32-800 lhs. Wcr finti that the efficiency
or ilie joint so far as rivet secti )in i,; concerncs] is 14,000 divideti
Iîv 32.800=43-~ svlirrc;i, if prop)erlv tiesigntid it sîtouldt bc

.ýi%. Notv. tvlîv is it that ans oîhcrwvise gooti b:uilcr manuface-
iturer %vill allow construction Sscli a< (Isis ? Ilie inliglt as5 casily
and< wîtlioîit any more expense. hiave turnti out a mtîclî boctter
andi saicr hoiler. It may bc posilel tliat the tcinpiets î'ced 11.at1
'becii arrangeti for 4.000oo or 45.000 1k. lier square mocl' ir'bni.
Thiis docs flot explain the teliole tliig. for nio%-a-datys tlt maini-
facturer svill go evesn a stop dloser by using ouI>' a factor ni .i

witli practically the saine exttrnailly fireti boiler.
Therc are mn.tany dcfccts that are likcly to bc fouti abolit a

stoain houler andi thc onos most common are corrosion anti
gZrooving nlong the girth scamns. gencerally on tho hottoir shecets
.111(l cracks c\teniding (roui the edge of the shecet to tîîc rivet
hobes. On the outsiclc lancling. tlii is more often found wliere
heanvy plates are useti. Thc most serions form of corrosion is
tiit wîiicl i ttacks the plates ablong the water level. forniing a
ccniititiotis lisse of weaknvss. Thiis is. of course. due to the
acids in the fecd wvatcr, anti cans only bc reiedicti by improving
ilie -iipply. Externail grooving is oiten (Ile to leakY cailking
anti is .-cry olteut cauiset Iîy the sie oi whiai is kniotvn as a1 Split
r.ill.lng too-l hanviig broke tule skin ni the nîceta-l. Btuekiet or
l-ogcti shooets tistally resuilt irons negleci iii kccping tilt boiler
dlean. Soit deposits are atlloved to accunmulait ovrr thec (irc anti
bcume Iard. -tllowiiug tilt pier.t 10 hcome over-licaitcd anti Ie

ptiîlhcd tiowii with the pressure liu iron hoilcrç this lsis beteii
tttendeti by rutuîrc,. wvliilt* in steel boilers;fi ilcukîct Pa rt

grocoves thiiiner atl lt lowce<t poinit manil a sinall Iole caisse,;
a lcak.

1 ivisli to mention lx-fore closisig. a very imnportantî coilsid-
<ratin ablit tlt fteaîii hoikcr. anîd tlîat is. the so-calilcl

inoisnîiigs. llow iiiy boilers dIo wc meet svitl tîtat have ai
perfect workiig safety valve. olie îlîat svill pîermuis the escape of
Stcani1 as (aç;t as tlàe boiler ivilI getierlec it. alld not alloiw Ille
prestire to c.-xcecetil atcast io 1k). above .vitat it svas set for.
Anyiîiig cIsc is onlly ail excuse for a safety valve. It is also
qîtîte a coîntiion tlîlng lu sec water columaîns coiînectedti 10 lie
boilcr wîtlih -nl and '/g-itici pipe. anid witli tlîrcc anti fouir
hitis Ini it. anîd a niîall pîet cocl, ai thie hottoni to blow it out.

Thîis is anoîlier excuse. Aise) Ihnw oftcîî du %vC sec a cominin
plug cock pust on for a hottoiti blow off. Tiiere arc no iîîotînt
ings or fttings 100 goond for a boiler. andt nîoisc otiter sliotîlt
be iceci nor allowc in tbch useti.

THE LAKE IANITOI3A CANAL-

Tl u 10iîoti oi lotweriuîg or conirollhng the %vatcr level of
M.k .anitoba lias hcciî agitateti for a nuiinher of years. Tilt

vc luiic ni %vater rîîîîîîîng iîîto Lake 'Manitoba is consiticrably
grratcr tîtat tlîc ounilet capacity. A nuîber of rivers andt creeks
flowv isîto ilie lako. wlîile il- offlv outici is tic Fairford river 10

Lanke St. Martin andt tlictîct via tlie Dauphin river to Lake
\%'iîîîipcg. An imîportantî ulaiter to bc taken into considoration
in connctlion witlî thîe lowcerilig ni uIl Ialzc is ils valuse as a
navigable bocly of wvater. Soulîe persons wlîos have miade a
stucly of the quîestion. dlaim iliat the lake is of greater valise for
piarposes of navisgatinn tlîan the flnoded landi in its vieinity
Tilt 'innipeg Commercial recently disetîsses the malter ai

soie leîîgtlî, andt wve reproducu the aceonîpaiying illustration
brons ils pages. Lake Maititobla is quite slîallow, andtiIf tlîe
water is iîiaterîially lowereti il tvill tiestroy navigationl n thîe
laket.

As carly as 1881 thîe laite Titus. Gtieriii. unie of the iiîost
ahile Ilydtilie etîginîcers ii tie eip;oy of thîe Dominlîionî Gov-
erineîil. itiacl ain extciideti exaiîîinatioil of the lake, %vlîli the
olîjeot of discoveriîîg wvliat coui bc donc 10 reelaiîn tlîe ilootiet

lantds anîd lîrevelît a recuirretîce of te trovhile. NIr. Gtîerin
mai;de a. very futll report as to thue restilt of Isis %vork. 1le recoin-
iiiided tlîat the otit lie etîlargeti by cuîîîîîg a1 Chaînnel ahott
two muiles lonîg. froînt tîle lakce 10 the Fairforti river. beclote tlîo
rapids on iliat Stream. Tlîis seoulti increase the oittflcow to l.ake

i.AKid sIANITotA CANAL.

Si. Nîartin. lis order 10 proviclc for tlt cairryiiîg off of tlîis in-
creasoti iiîflow to L.ake St Mlartin. lie alto 1trovidoti tduat anoîlier
euit shiotilîl ho mnade iroîî thec latter lake 10 W.ae~ inînipeg.
côtlierwvise thie cotiîtrv ahout Lake St. Martin %vouldti i floodeti.
Nir. Giseriîî fouiid tli 14.833 clihic (ect lier seconti of %vaîer svas
lieing discliargecl hiy thec Fairford river ilt- Liuke S.. Mar.in.
tvlîile tlle olntlet irom uIl latter lakeC 10 Lake %ýliiîipeg. via tlîc
D)auphiin. or Little Saskatclacîvan river ast it i% sniitiuies cafli.
is nnly 12.486 ctibie feet per seconîd. TIic landi aroituti Lake St.
Martinàs. svhicli is qîlite as valîîalîle as tîte: flooclec territory
atroî:isi 1.akc Nf.nirobai. ttras ilierefore alsn suibject to flooting.
To ilîcrcase thie otflote ina Lake St. NIarti'i svitliantt provicl-
iiîg for aus addîtinial or larger outlet iîîîo La-ke Winînipeg.
%votiId siînply remitî i floodiîg the counitry aronuiti L.ake St.
Mrartin. Mr. Gîtoriti esbiiunaîied tilt cos: of thîe short ctît ironts
.ike Manitoba 10 tlîe Fairfordl river at . 5oo wliile tle 0051

of tlîe etut froîn Lakec St. Martin in L-.ke \Viiiiiipetz lir placrul
at $245.000. or a total cost of SaSu.uo0 o s cclaim the -oW.ooo acreç
of flootict lanîd arotînd tilt lakec.

Tile Doîniuîioî Govertîmeuîî, it now appecars. lias ticciticsi
to go ahead anti make tlîc first short cut, svithouî providitîg (or
thte vastly iîînre cnstly otît whlicli it will bc neccssary bo make
to prevetît tîte flootiîg oi landl arotîtîtl Lake St. «Martin

It seenis 10 bc agreedti Ilat Laik Mauiltoha rniglit choaply
ho pairt of a systeni of comiinicatioiî betwvcen tlîe Red anti
Nortli Saslkatclicwatn rivers. The sectîring nifinavigation bc-
tivcen Winnîipeg and Ednmonton via Lake Winnipeg as a malter
of the titmost importance tn the farniers of the Nortlîtvest. h
is not necessary bo abandon these landis in order 10 preserve the
snvigable valise of Ltke 'Manitoba. By the cuitting ni a canal
from btle -outlîern end of Uake Maf-n-tnbi thebb Assiniboine
river. thie levcl of the lake can bc redtîccti or regnlated. and the
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flocding of lands iii the Lake St. Martin regioni would bc pre-
ventcd. It wouild givc sucli a flov of wv:îîr as would greatly
asFist iii renderiîîg the Assiniboine river navigable betwvc't
Winnipeg and Portage la Prairie; il wotild also im-
prove navigation on the Red River betweeni Williii-
peg and Selkirk. [t would givc a suflicient fluwv of wvatcr
to render it possible. The Commercial btates, to devclop a Inini-
miun o! i5,000 horse-power on the Assiniboine river at WVin-
nipcg. Prom Lake Manitobia to the Assiniboine river the dis-
taince across froni thc lakc to tie Assiniboine w~ Baie St. P>aul
is abolit scvcnteen miles. The (aIl is about fourtcen fect. Long
Lake forrns a natural canal for about onc-tîtird of the distance.
and Portagececk also foriiv; a natuiral canal for a considerable
distance from Lake Manitoba towvard thc Assiniboine rivcr.
Tlîc sketchlimap shows tlîe Like Manitoba basini witlî tlie ont-
let of tîte lake via Fiirford and Dauphin river to Lake WVinni-
peg. also slîowîng wlîere tic proposcd cults irc locited, wvlireby
it is intcndcd to lowcr tlie lev c of tlîc lak-e. As notcd, tlie ii-
tention is to inakc only the first short ctit ai Fairfoid now. Thiis
niap also shows tlie alternative cl to the Assiniboine river, by
whieh the level of tlîe lake coîîld hc eontroled as rcadily as by
Ilir two culs nt Lake St. Martin.

A VERY SMALL IIOUSE.

This engraving shoivs plans preparecl by Bonti & Smithî.
arcliects, Temple Building. Toronto, for a hoeuse to oceupy

2y4 tiies as grcat as iii the x-incli pipe, sjill the watcr 11i the
i-ilich pipe must bc raised 2'/à limes as fast, and by the inrased
spceti thc is more than six tinies as mnucli friction.

.--- - - - :t- 1. 1. il ri

t- I.

I -

Flu. I. Fn2.

For tîte purpose of uillusration, take a square cylitîder and
pipe, instcad of round. thie lirger squares in lIme diagrani relire
sentimîg tlie cylinder. and the proportions are bctwemî a 3-
inch cylinder and î%/--iticli pipe, as slîowiî iii Fig. i. tlîe area
be-ýng four tintes the are:î of the pipe. Fig. 2 shiows lthe pro-
1)<rtion betwcen a 3-iîicli cylinder and î-iincli pipe, the cylinder
liaving nimie tinies tie area o! the pipe. The samne pîroportfin
ecdiss betiwccn the cylincler anI pipe o! tlîc uisual forîn liaving
corresponding dianieters. A\s a consequemîce wliere 1-inclî pipe
is used wiîlî a 3-inch cyliiider tlie water must risc in tlie pipe
nine tinîcs as fast as it riscs in lthe cylindcr. WVlien it is takenl
itîto cozîsideration thai an 8 foot steel îvind-mill wiîlî 8-inclî

A VERY SSIALL 11OUSB.

tlic farrowv strip of land leit in a city lerrace te serve a- a Ianc
but noe longer necded for that ptîrpose. It will probably bc tlie
s;nia-llcst modern litouse er built in Canada.

WIND MILLS AND PIPES.

11Y WILLIAM~s PERR. 'IONTREAL.

During thle past fcw ycirs considcrable attention bas bcen
given te pumping niaelîiîîry in ils v.-riotî% details; and per-
sonally 1 have given il nmîcli tiîne so as te <Icrive froni it infor-
m'ation on a practicai basis. Notlîing is miore gcncraily dis-
regarded in erccting a pumpinig ouîfit tlîaî the propcr si7.e Oi
pipe, and the proper sh'.e o! cylinder to bc uscd with a partictih-ir
sizc. o! pipe. Men. %vlio for a nuniber of years bavc iad the
nid style wvooden wind-muiI runnling slowly. wvith purnp larger
than can bc used on a modern steel wind-4nill, do not reali,
that the punîp for a modern fast rîuîning wind-mill. with :îl

stroke twiee as long. mnust have a redueedl diaincter o! the
rvlder. and a larger dischiarge pipe to cirry- off the greatcr
qtla'ntity of wvatcr. With the olui woodeîî wind-miIl. witicli Ia;
.5 or 6 inch stroke. inch or thirec-qtuarter inch pipe bas been
misd for the disebarge without baci resuits: hecause thc whecl
bas nlot had pow.cr to injure itseif. Yoîi could hitciî il te the
puimp rnd. and it xvill stand like an old horse 1 frequentlv
have corrcspondence on thie subjcct as follows: -T have betti
using my rnilI on one inch Pipe wvith a 3-inlcli cy'inder andl -
ineh stroice for years. and do not sec whly 1 shotîld change it
to put in a fast running steel wind-inill. ht did the wvork be-
fore the old tnilI wore out." ht is quite the gencral belie! that
it is casier te clevate water S0 or l00 feet througlî one inch pipe
than through î34-inch pipe. TMir fact is net takcn inte c<in.-ic-
cration that Nvhilc the weight of watcr in the iîY.-incli pipe ;ç

stroke at ils miaximumn spcd WviIl travel 48 ect pcer minute, or
on tic dowvn stroke 24 feet, it is plaiii Iliat witli a 3-incli single
acting cylinder, witm 8-inicli strokeC, and 1-idi pipe. the water
if tlle pipe tfttst trave 216 feet per minute. Taking into con-
sideration, tIe Tact îlîat frictionî increnses according to the
sîuaire of the velocity it wvilI bc seen that il is nicccssary in
reduce the specd as far as possible by usimîg larger pipe.

In comiparing the proportionatu spiccd ini dificrent sizes o!
î>iic uscd in confection witîi 3-if ch cylin<lcr wiîli S-inch sîroce.
andI the proportionate anîotin of friction in raising water So feet
vcrtically wvitli the sainle cylinder. il îîmust bc tinderstood that
tliis proportion is for a direct lift of only 50 fet-in forcing
wvater long distances tlîe friction iii small pipes woîild bc very
nitich niorc. For instance wvhcre watcr is 10 bc forccd 2,000
(vet horizontalîy to an elevation of so fect. using a 3-incli
cylindcr witlî 8-inicli sîrokt and i-inclî discliarge pipe. tlle

lenst possible friction under the inost favorable conditions 'vitli
checck valve and straiglît pipe, andi a large atir chamber. wvotild
require as much power as to raîse wvater with tic saine cyinider
and pipe verticaily 19.3 fect. In actuai practice the circuni-
stances coîîid not bc !oilnd to reduce tlîe frictioni .o se sinaîl
-an ainint if no air claimber is useul or if il is ir.sîîrncient. and
tîtere arc several elhows or short tîîrns in the pipe. The frictionî
wiIl ainouint te a lift o! froîn 4 te 6oo, feet:, by uing :i-inch
pipe under the same conditions. the frictioni witl- es-erytlîing in
a çatisfactory suite would bc reducecl so tîtat lie total power
rc-quircd wvould equal a vertical lîcad o! about 72 feet, whvlîi i
sel reasonable an antount tltat il wonid not endanger lte s-ifcty
o! te plant. Tîte use o! 3-incli pipe under the saine conditionîs
svouid bc a bareiy noticcable change. 1 have rcpieatcdly had
suchi arguments as !ollows advanced: " 1 operate nîy pumnp by
lanti with case. and it wvill not work as welI with Ille wind-mill.'
Tihis docs flot nccss.-rilv follow in operating by hand. The
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stroke is miucli slowcr aîîd the power appliedj iot as p)ositiv.
iflIlle pressure Itecoities too great he itlan vili wvork more
SlOWY ly ad %viiI oltenl stop) to rest. lite winid-inill works riglît
iong atnd the stronger the wind the grenter the pressurç
anid Ille Iess possibility of checkitîg the specd. \Vitid as a
inotive pover for îlrivitig tiiaclîitery and pîtnipîtg wvalcr 110w
ocetîlues a large field. ani the imiproventcnîts recetcy tuade
rvttdcr te lic iiud*tn iii more reliable. and in action Iess bible to
ulangage Ily stornis. as it is self-governinig. Tîtese iNis are îîsed
for puîtîiping wvater. griîuditig, sawing wood. etc. They arc
ittost eflicient ici esvosedi situations. but they eati be utîilizcd
aulyîherc if placcvd at ail elevalion %wilerc lhcy cati get the fuil
force of the wind. Il is neccssarv *o have a storagc reservoir
capable of holding si.\ or eiglit days, supply of wvaler wvletî iltey
arc relied ont as thie otdv souîrce of w.ltcr suppiy.

AUTOMOBILE PROGRESS.

The Deccirlier deveioIitiet ii the iniatier of nîcciianicai
traction [lave becti strikitîgiy scnsational. For tîte first limie iii
th Ilislory oi the lîorseless carri:îge enterprise iii the Unitedi
Stages the dak alylîîtrs havc ha<l the opportiiîiil> Df rccording
geottitie tranisactionis oit a larg~e sente: atnd llleqe htaveci eni
suri? a naltire .i:; 10 discotit thle poli cy of ridictule Nvhiclî oit the.
part of te Erîglisît necwspapers lias relartied lthe progrcss of
the etiilrprisc iii iritaiîî. Ait Atîterican journal reccîîtly rc-
nîarke.d Iliat the intioor carriigc prolîleiti would fiîd ils çolîlion
iii the United Stages. tc cotîtinoti ronds in tlîat couîntry bcitîg
so at-ocioisty. hati tîtat nîeclanical veliicles tlîat werc able in
navigate tlîcmi coulfi go Ilîrotîgli -tiiytliiîig. Titis is rathc'
rougit on tlic ro.id-inakcrs. tlîoîglî a comnplimîent t0 the inotor
makers. Up to date tic prediction bas flot been fulfilied: yeî
recent pliotograpis of Amnerican rigs. rtîn by boîh gasoliîte
anîd cleclriciîv. showv t1ici sîtcccssftilly ploîîghing throigli intid.
ýzhu5h antd siow diirirg lthe reetl slorm in Boston. Ciigo andi
ITct York. wiuile il i- tiotorioîts thtthei auitonmobile cabs iii
Netv York stayed otît ont the streî% wlietî cab horses were
tînable t0 f'iglt tlie cenents. and street traffic generally wvas
demoraixei. The inost niotable dieeioptiiett of te mott.
breatîse il is iiîdoîibledlv gzentîjite. and backedc by amole capital.
i; the ptirchasc of the Fifîh avenue staze fine in ',4ew York.
Titis line lias hcîtiii the liands of a rcecivcr for soine liine, ils
nmanager beiiîg W. G. A. Ticnitiiitiz. forincrly of Toronito. The
'buisses. about toc iii ntîmtber. Nvcre iii a rallier dilapidatcd con-
dition: but îtndcr tlîe ncw mantagemnent tîte old cqîîipmcent anîd
lîack liorses wviil li cieared nuit anti efecîricil omn;hiitcs prît on
te avenue. Tîtere neyer \vif suicli a splendid opporltuity for
auiobiles. Fifîli aventue if. ispliited for nite miles, ias n)

grades excecditîg 10 per centt . is thic thoroticrluta-re for the
%vailtiiicst Ncw York people. ani a- lThe Elecîrici Etigincer
remarks. "lte fine siltoîtd prove a1 liovline sticce<s." The tiîree
piirrchaecrs o! tItis oid Slnize Uine are millionaireq mlîv tim-.s
ni-er. aîid( represenit a iveaîthy corporation-the Titird Avenue
Riilroid Comnpanv-th.aî inlends bn Cxîcnd ils franîchise lthe en-
tire lengîli of te avenue. thus allowving transfer; to lthe cible
rond on t2.ýti strcet. andI reccling also> the Desbrosses strel
ferry. There is some talk- of the new proprielors instiiit
ceiircsçse<l air: but titis is flot liklcey in view of the fact thaî
the Company now rtgns a magnificcenî elecîric plant iii conoc-
lion vith ils Street car sysîcm. and couild thîts charge th bat-
teries for lte auto-cars at a nominal cost. Prof. Louis Dtuncan
of the Johns Hlopkins University. Balltinore. is iii conference
\vitii tue nciw owiiers of titi- Filîli aventie line as t0 ciectricai
jistallation. JTosephî Leiter. jr.. %vito matie stîcl a sensationi a
ic%\ 11to1tî1îs ago in lthe Chticago iwheat pit. is exîtloitiitg coini-
p)rt<Fcc air for ail iî is vort-attd a greal deaN mot. Ile lias
gol conîrol o! ilie forcign patetîts on the Kniglit-Hoadley sys-
tell. anîd is asking for tent the modest sin o! $ioo.oooooo)
Tue Englisît joltrn.alS titus far are poking fini at Iitti in ail1 dirce-
tiotîs. In Newv York tlle coinpressedl air sysîctit is reported lii
bc having a hitt in lthe forni of "atito-trucks." whicli arc Io
br rui oit the strecls. tîid otte coterprisiîîg jouîrnal gives -an
illustrationî of lte new velticle. %viticl scits îo bc a cross bc-
t-,v:ctî a traction engitic and< a street car. Front lthe mnost rc-
fiable reports wve cati gitîter. the fact appears 10 bc tîtat Presi-
dent Vrclancl. cf thec Metropoliîttî Traction Company. is going
10 give comprcsscd air a trial. At prescrit i stands about on a

par. for tractionî purposes, wvithlit an rortously litavy battery,
but lickitig lthe long series of exîîeriiîietits anîd lthe mass of data
%,%hici are available in eonsîecîioîî vigil ils licavy rivai. Ilu coin-
lînrîsot %vigil lîydro-carboîî propuîlsion,. coiiressed air is no-
wlîiere. aîîd %ve prediet tîtat il %vil] tiever gel a footîing as a1
tractive power.

,te itotit,îs îieîvs lias becit cniiveiîed by "scare-iîeads
iii tue ievsî)tiers giviîîg elaborate aceotinîs of the nioveinett
n! :à iely Frenci Coutil. naîned Joîeîtîps. wiuo, il appears.
represeits a Europeatt eolttpaiiy tlial seeks to coîtrol lthe etire
Otutî of atomtobiles. Titis is a large cotutract itîdeeci. Tue
Untited Stages iîewspaîîers. wiîicii tell (on the aitîliority o! Mons.
joîtntîts), lthat lthe Ainericaut motor patets are the oîilv oiîc'

%'EW OFFICE BItJILOING OF TIIE GRAND TkVxic RAILNVAY -YSTENI.
NtONTRitAL.

liat arc of atîy vaile. Stetit terly obliviotis o! the fact ttat
tue lrenclinmen have lthe leaci o! tige Americans by soute year.-,
are Iuîslîiîg etîlairgcîîîcnî cf tîteir facîcries at treniendous speed.
co:tîiîaîîd tîîilitîiîed capital. and htave lcgislaîced a prohibitive
dutl% ot il iinporîed inctor velticies. Tue ncwvspaiper reptort.
Ilon ever. is glial IlIte Ireiel Couit lias contractedvil ith ail lthe
Aitîcricaiti atho-car manutifacît re rs for a lnrg: nituîtber o! ato-
tue biles lier yvar for tll years, lthe total atîtoutît of hi5 pîtr-
clinses ruîiiittgi it fiiteî nmillionîs of dollars !Titis is a gonti
3iecc of tiews-alost too good to bc trute, in view of soute
facîs whiclt wc happen to know. Ilere is otte: Mr. Jcnatzy. witlt
i ordittary elcîtric veiticle. witlî accumîtiators weciglittg I,8on
kilos. (say .oo00 lbs.), dcvclopcd 28 horse-power in going up a
sîeep itill 0it a1 "et day nt a speech of uîearly 3o kiionteters it%
Itotr. Per contîra: Ait American electrie vehticle îuvith batIery
\veiglit over 1.400 Ibs.. goiltg III 0111Y go pier cent, grade. coulf
not devclop powver suficicnt to carry itself up empty. ils total
%veigltt beiîîg oîîly 2,700 lbs.. anid flot an ounce of iond exccpt
the driver ! Yet the makers o! titis Americaît vehicle claim to
have sold tue Frenîch Couînt five millioni dollars' worth of tlteir
velticics. Unlil we have soute corroboration froîin a reliabie
source. ive must treal te Frencît Cotint and hi5 exploits as a
romance,

Tni France the tîtotor carniage induîsîry is going rapidly.
Ont firm aionge-Utiat of DeDion and Bonton- bas orders oit
hand -tggregitinR e4omooo. and others bcing added daily. 0f
tii total, $î23.ooo wvorth are fronit Germaîîy. Tue factory iq
îurning out cadi month a total o! $roo.ooo worth. and enlarge-
tulent of prenîises is iîeing natie so tîtat 2,000 workmen xviii be
citîploycd. and the monîhly outpt incrcased t0 $300.000. Ili
Ettglatîd the Lotndon Electrical Cil) Co.. and te Mohor Vaît
anti WVngoit Co. have made reports 10 tîteir sîtarehoiders, wiie
are 10 a comsiderabie extcnl satisfactory. but flot indicative n!
ithe vivacily whiclt citaraictcrizea lthe Frcncli mikers. Mr. Peut-
nuiitgoti. the Atiierican inventor, îvhom The Canadian Engi-
cieer lias paid sorte attention in past years. semns to bc ltaving;
the eall in Engiand now. orders for 376 of his gasoiene tnotors
ltaving bcen reccived within the past few months. The
report o! the British commissioners for light railways shows
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%,.tite a booîtt lit clectric tramways. 0f lite s4 applilcations ittr*
ittg Novemîther, tite Mttoive power O! 32 isteiecîricity atid 22'
steai.

josephi IL Leitur lias secîtrcd contîrol of lthe Rhtode Islantd
L-ccoîttotivc Works, aitirte company caîtitalized at $7,000,00oo
lvill entitloy i,200 ltaîtds day antd itiglit, and wili mtake 50,000
trutcks for Newv York aîîd Brooklynt at $2,000, attd 70.030 for
iLottdott, whitîitr Nr. Leiter goes it February to arrantge for
lite coîtsigntîttcît of Outpt. Il itas betil cabicul frottt Etroîte
ltait tite muntiipa)l coîtîteil of Stuttgart. Ilavaria, fitas paIsscd a
ltw forbidditg lite use of Itorses for truîcks or iteavy freigit
wagons %vitiîin lite city iimits. tite aittoîttobiies itaviîtg proveit
vcry sîtccessfîtil. Evert tite farîtters are ittcested in titentt.

PUBLIC OPINION.

Sir.-I htave recceivcd yoîtr card of tite igtit ittsî. antd have
ctîrefîtiiy aîtd profitably ttoted your reîîtarks regardiîtg tite cie-
tîtents of ntatutre as %veli as titose of tite publisiig business. 1
wouild add coîtcerttiîg lte latter titat tihere is anotîter eletuent
qite as imttportat, if ttut mtore s0 litait lite ttvo yott ha~ve nicig
tioncd-natteiy, brains, or wvit is perltaps syttoîtymous wvitit
brai its-etcrprisc. During tite tintte 1 have becst a reader o!
your exceillett publication, Tite Cattadiait Engincer, 1 consider
tir*at yot htave fîrîtisicd titis most indispensable clement. 1,
itcrefore feel it itot oniy a duîy bt a pleasure to sttpply yoti
with îtty portiont of tat otiter essentiai, wii you htave a rigit
t0 expcct frottt yoîtr subscribers, and accordingly enclose liert-
%çitit postal niole for $t to renev nty subscription for i&»9.
Yottrs truly, F. R. \VîLFoiZa.

Iroqutois. Ont., Dcc. --oîi. 1898.

SHIERBROOKE <JAS AND WATER CO.

Tfire Shterbrooke Gas attd \Vaîter Co. litas recetîtiy :artc:d ti>
i; netv water ptower equipnitut, attd litas fouîîd iî vecy satis-

factory it operation. Tite ttew plant was desigîted to largeiy
attgmntn tr coîttpaity*s facilities for suîîplyiîtg ciectric ligit
aîtd power, titere bcistg att increasing butsiness in siglît, ot cont-
tract, for exantple, bcing tite ciectrical drivittg of lte îttaciiery
iutlite newv sitops of lite Quebzc Central RZailtvay au Ncwing-
tott, Miecn compluecd. Tite contlruttiont and installation of lte
watcr power macitcry as a %vitole tvas piaccd iît thc haiîds of
lite Jeîtckcs Machtine Co., Shterbrooke, and lite fiîtislted work
ruveals att cxcellent exaîttpie o! progressive ideas and good
%vorkittastip. Two .bo-itt. Crocker turbines itt htorizonttal setting
art: contaiîted in one steel case, io feet itt diattteter, and over 20
feet in lîgtlt, attd arc supplied viîth water uîtder 31 ftet icad
frotn tite dam sortie 70 feel away, by two feeder pipes, 80 incites
in diamecter. Eaclt wlitcei wlvi develop si8 lt.p. ie whoic
wltcei case and shitating is supporîcd by steel girders aîîd soiid
ntasonry. Mi beariîtgs arc o! tite self-oiiing rintg type, and tîte
gale mciaîtisîtt is oîtcraîed frontt a sîtitable point intî ite dyniamto
room overiead. ie nmait driving puilcys located at cacit end
of tite w'itccI case are taS incites in diattiter, 36 incites face.
Tite wcigit o! tite culire plant is about t25,ooo lbs. Takei alto-
gether, tite starting up o! titis plant marks att inmportant poit
in Sliîrbrookc's industriai history, and emupitasizes the ability
aîtd encrgy of bot o! tite compaîties cottccrîtcd, lite one in
prontptly kceping pace witit a growing butsintess, and tite otiter
it furnishiîtg tite necessatry mnts to this in lte shape o! ait
equipment sa titoroîtgiiy cotrîtctcd and fully in fine witit the
latest practice.

TUEf YUKON <iOLD DEPOSITS.

ie Departlent o! te Interior itas rcccivcd front titu
Gcologica-l Survey a prciimitary note oit tite goid dcposits aîtd
conditions o! îtîining in tite Kiondyke regioît by R. G. McCon-
neli and J. B. Tyrreli o! the sîtrvey staff. Tltey say tat tite
productive part o! lite Kloîtdyke gold district as ai prescrit
kttown covcrs an area of i,ooo sqtî:trc miles, aîtd is situated bc-
twccn lite Kiondyke asnd Indian River tribîttaries o! the Yutkon.
and east o! the latter river. The approximate area of 1,000
square miles of the known goid fieids refers to the district
traverser! by te gold-bearistg crecks, and flot 10 the actîtal area

of pay gravels. Tire latter arc confincd t0 tc bottouts of a kcw
of1 tite valicys and thte lowcr siopes of tire adjoiniug ridges, and
occupy a nitucit smnaiicr arca. The gold occurs intirc gravels
flooring tc boit jîn of tit! valicys, iu str"atu terraces liiittg tire
lowcr siopes of tite valleys, and iii a reîtarkablu moraine or
glacial deposit wlticl forms a southersi siope ciEt Dorado and
lionattza Çrceks for soute miles and whici was aiso foluud
nerthi of tire latter creek for soine distantce -e ils junictionl
wiîiî El Doradd. Tire strcant gravels have i Xickitcss o! two
to cighît fcct, and a width àtiong the niost producti' c portions
of El Dorado and lionautza Crucks of front 100 to 400 fect.
Thcy cxtend across the vallky bottouns and incrcase in widthi
wviti t h graduai unla-rgceni of the lattcr towards tltcir ntoutîts.
Tire gravels arc cverywviere mnore or less auriferous, but tr
concentration is irrcguiar and tire goid increascs iu quantity
tcvards tire bottont of tire section. Thc grcater part of tite pay
is usuaiiy found w,'thiti a foot aud a htall or lwo, fcet of bed
rock. A considerable portion of gçold is aiso fouud iu the soft
dçcomiposed and slttcred country rock, ont wiih tire gravcls
rest, it which itlihas sunk often; to a deptlh of tvo fcei. Tire
benci gravcls arc of less imtportance tirant ite streaiu gravels.
and, so far, are oniy workcd to a considerabie extent aioitg
Bonauiza atîd aiong tltc lower part of El Dorado Creck. Tire
bcnches oniy occur at intervats aiong tire sides of tire vaiicy.
and, as a rule, art rock-eut and niot built up) by strcam deposits.
Tltey are foiînd at varying hieighits, Up t0 aur cievation Of 75
fect or more above te bottoin of tire valiey. Tire graveis are
ritixcd vith sand and consist of fiat and sub-anguiar pebbles of
schist, often a foot or mtore across, and rouinder tiraat quartz
pebbles. Tite goid is finc, but, nuggcts up) 10 a vaitne Of $1.35
are reportcd to bc foutid. Tire average yicid o! tire bench
gravels is stalcd to vary front five cents to twcnty cents 10 a pani.

Discttssing tire probable sources o! placer gold, Messrs.
.NcConne)i and Tyrreli say titat thc goid iu ils origintal habitat
litas i)eyofld doubt beeni associatcd wvith quartz, for utany tmasses
of gold-bearing quartz have bccn found and utany o! the nug-
gels of gold contain particlcs o! quartz. Wlittlcr tire gold is
ciiily derivcd front the hcavy veiîts or frotu lite narrow
stringers litas not yeî becît detcriitinud, but it is probable lthat
iii places botit are aurifcrous. Tiîey found gold in a titick quartz
Nvcitt torth of El Dorado Çreek, but as tite abutdance or scarctty
o! placer goid dîd flot appear 10 depend ottlite size or nuîttbcr
of tîtese itcavy veins, il is probablc titat lthe prccioîts rnvtai has
bcen cltiefly derived frotn tite narrow strittgers or lcavcs of
uquartz interbcdded in lte scltist. Tite greal ice slitet of tr
glacial pcriod, wvhiclt covcred mtîct of Britisit Coiuntbia. did flot
reaci as far nortît as te Klondyke district, so titat ever silice
te ]and %vas eicvated above lthe sea, pcritaps in tite '%ioccttc or
Pllioccnc cpoch, il fins been cul downî by atmospierie anti
sireauît agencies into dcp valcys attd rounded itills, tite su-
faces of whiclt are covercd by varying îticknesses o! decont-
poscr] rock. Titere is no doubî titat ntuch o! this decomposed
rc.ck in tite Kiondyke arca contalîts a strait antouttt of goid, attd
by constant washing for agcs tttuci of titis lias bccotne con-
centrated in the bcds of thé sîreains. Nor can il be doubîed
tai tite work of contcentrationt litas bceît greaily expcdited by

sîttali local glaciers, wviici at a period flot very reinote, htave
originatcd at the tcands o! thcse crecks and have filied lthe
boîtants of lthe valcys îhrougi part, atIclast, of thcir iengtlts.
Thte higier so-caiied bencites htave been formed cititer as laterai
ttoraines aioîtg tite sides o! lite glacier or by slreamns wvhici
tiowved bctivcen lthe side of the glacier aîtd lthe bottîtding siope
of lthe vallcy. Tite greal ricliness of tite Klindyke placer
grouttd dcpcîtds, therefore, ftrst, oit the presence of a higitiy
gold-bcarittg rock, attd, secoîtidly, on lite occurrence of a set
of conditions pctîiarlv favorable 10 the concentration of tite
precious tttai.

-Wirelcss Teicgraphy Across Paris is a recct article by
Dutcretct. He describes cxpcrimncuîs it transntting tnessagcs
front tîte riITcl Towcr to the Panîlteon, a distance of 2.5 mtiles;
tite direct vicw is interfcred with by niany aeriai structures. Tite
rcsuits obtaincd wvere perfectiy cicar. cvett in a titick fog. Tite.
signais couid bc rcnd by titeir sound wviîi great case, or couil
be recorded. but no resuits werc obtaincd in endeavoring to
transmit in tirc reverse direction from the 'Pantheon to the
Eliffel Towecr, owing to the mass of mnta in the latter.
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A GJREAT WATER POWE~R CENTRE~.

Il file 19tl ceaitiry iiay bc calitd, the Aiiieacain .±ge, bc.
catl.e il as titat ol stuaîaî, Ini wvinchi Our sutitherai iieagliburs lias e
dastiîîguislaed tîteatîsclves, flic 2tti ceaîtury buis fair to bit
sî'lecd flic Caiaacianai.ge, Lecaîtuse thiat of clicap) elcctriciti>, wliicia
ean oiily bc geaierated tîtrotagl clicap ptower. Notiag is
Clclîauer flait ntature. andl lia Caiîaala of ours is tiltaitust
%nattred portion ol flic continent. Ouîr attenîtion lias latcly becîî
daauii lu a section uf flie Doiniiont wvliclt sa.ei tu htave becai
riclîly eîtduwcd by atutîre ait flic shape of water pbower. \'a'
iiej N'ortltera Qîicbec. wliere strçauis of immatense voluame

eeiiae down i le siolies of flie Laîîrcataît aluntaiats. U. l3artlîc.
secrctary ut tlic Qîaebec Bridge Co., lias devo'ed itti fiie lu

a persoial uispectioni of tlic larger tî'aierfaillb of lais district.
antd litas coliitttanated lis ai suatîitary of flica iforaio fina its
cclleccted, %viîe ita> iaîteresî not oaîly tlic eangineeriang p-o'

f.aoibut alsu tlic caîptalisîs ol titis counttry, iii viuw oi ftle
clicapl prodution Of wvood, pulp) and palter, calciumi carbide.
aiid atisu il- lise of storage batteries. 'l'lie caîy of Qîîebec ilsel
is surroîîîtded by a reaîîarkabie wvaîîr power sysîcaît, tlic priai'
cillai instanices of wlîicît are: 'l'lie .Montmtorentcy Falls, tilt
proî'erty uf. aaîî oiterat-ed b>'. lte Qîaebcc, Moatîmorenci &
CI:a.rlcvoax Rallway Co.. uniîe unales below the City, amiinium
power iii lowcst valt-r witli lreseaitt plantî, s,000 li.îî. witlt a lient!
of ;.S fect. T1hey aetuaîly rua the cil>' clectric laglit aîîd lîowecr.
flic cit' elecîrie ratlway. aaîd tilt: two factories oi flic Mont-
nioreasca Cotton Miiig. Co., aitî the Rîversîde Maîtfaacauuiîg
Co.. anîd %vil] îîcxî siiiitaner operaxe flic raalway 10 Ste. Aîime de
Beauaîre. vlIielt. walt tile City s3'steit tvil îîîake over 03î amiles
o:i saalway. 'lle Cliatîdac Falls. six utîiles aboie fic caîy oit
fic soîith shtore; propcrîy oi lthe Caîtadat Elcctrîc Lîglît Co..
nowv preparaag to develoli îlîea. minimuma stimulîer caltacity
esîîîîiaîd at over 5.ooo lî.a.: a icad. a to fcea. Tit! Grand Falîs
off St. Ai 24 miîles belhîthe ciy. also flic prupcrty of tfile
Caîtadiait Electric Ligit Co.. estiaaîd to dcvelop regîtiarly
abolit 7.000 la.î.. lîead. i190 fect. Four or five uiles above file
Granîd rails. aîîd oî flitc saine river, St. Ai are tlic beautifisl

Seicua l aIlare:idy ineiaiiec ni adats paper, tutal licad. utcr
5UO leet. Tite \ alcartier Faijîs, ontflic Quebcc & Laike St. Johna
kZaalway, --o iles aturtîtît est iroai tlic cit> , at prceei it cout.se

o1 dc%%Itelpiîcit b' file Jacuuies Cairtier Rai er Puwcr Co., uaîder
culîîract %vitl Ross, li.arry ù. Co., os Tiorontou. ubtîiîatcd
cal acaty -it least 5,000 lt.p. Tite St. M~aurice ivaler power sy>-
telîl, actually oî,cr;îted or about tu bc de%îeloupd, cuuîsi5ts of thec
Granade Merc l'alis. io.omî lip., operated b> the Laurentide
Pulp and Lusutier Cu.. flic Sli.tii ugati Fails, wvlti eflic
Shatîuuugari %% -ler & 'u>our Co. lias ]et a contract of ;-Iào.ooD
:o Ross, Baîrry & Cu. aor a lirsî d&%clopinet Of 30,000 IliP., Vwitl
pcosbible aat,rcasc to 150,o00, thîe (ires Falls, wivacli ivill bc util
szcci as suoîî as tLe Greaî ';trtlt:ri track reacîtes tiîcm. Tht,
railway vili tteut strîke flic \I.slinotge river. wlicre vcry
puîrful iailis àlsu cmi. Ili flic Lake St. Jolîsî anad Satguentay
reguola are se'.eral wateriails of first muagnitude, viz., tic
Oîtltouait Falls. liciglit 225 iCet aflic Nictabcclouan, tlie
Asiiîî:putouclunuati., flitc Mistassini aîtd flie Periboiîka Falls, ail
flowiîîg iîîîo Lake St. joitî, aîtd atow of easy acccss by rail aîtd
boat; flic Ganud Discluargu aii< tilt! Sagucenay Rapids be-tecia
fle lake nitl tlie towat of Chticoutimti; aîîd lasî but îîoî least, flic
io,ooo li.1 fails of Chticouîtimti river. aIready operated by tlie
Chticoutimti Pl>up Co. Oter large ivaîcrialîs are reporled 10
exist on hotu riî'crs. Maîîiaou anîd Mlarguecrite. oit the Nortoi
shorc of flitc St. Lawrence bclow tîte Sagiteîîay. oute of wicb
ou ait esiiacicapucat> of ioo.ooo lî.p.. is to bc îvorkcd up, àt
as sat. by Gco. Taylor, Toronto. A carclul estitîatc. gener-
aalyv coasiuleredi vcry coitservative, and liaî:aîd o flie dry seasoît
mtinimnîum. anîd to tuitpoits 110w accessible b>' rail or îvatcr.
pui- dowît aI 230.000 lî.p. flie amoutit of watcr power avaiable
in flint part of flic country. of wiclt oni>' a vcry sin.-ill portion
is now lîciîug deveiopcd.

rR4%ND£ NIERE.

Tite plant utiftie Laurcntîde Pull) & Lumbcr Cu. ai Grantde
Mcre. as scen a few vvceks agu befure fltc upening of tie paper
mills, conipriscd a liagb grade niasonry dam, %viti .5-foot feeder
pipes; conncctcdl with 14-foot walcr wiecls in the paper nis, a
large stonc-bîtilt puip nul; a saw milI; a massive group of brick
buîildings, consisting of a 2l5x6o foot scî'cen ItOuiSe. a 21ox6o

fout bcater h)ousc. aiiinc.'ed ai righi angles to tlic papcr ailisl
anistailed inat wo parallei two-story gallcries of ant equal sîze of
200.\70 fect, file paper auachaaîery propea beaaîg Pusey & joues
il'athibncs, of \Vilattaaagîoli, Del., and flic liaashing aaîd packiang

toni 70x6O feet; flic acid tower, 40 fé±cî square and 1.;6 fect
jagI., built oa flice dge of flic hiH, aud containing fie vertical
tubes of 3 feet diamnettr for prcparing line; Uie suiphur Itouse,

ît.a eu; tlic filter bouse, 5ox8o feut; tlic digester bouse,
9Ox7O, besidles the coanpany's stores and ollices. the mîachîine
sliops, waatcr reservoirs, rail elevators, coal stides, steant log
arnvers, frtiglit slieds, etc. Ail the buildings, save tlie acid tower.
arc Ii.-lited by clectricity, aaîd are fire-proof, wvial arched brik
filcors aaid siate rooligs. Tite Sturtevant becatiaîg systeni is ex-.
clisively tased in tlic paper otills. Provision lias bena miade as
tu space aîîd power for future eaîlargenieit of the maiilis. Dur-
aîag conîstructionî, tile iituaiber of itteat eaîiloyed lias renclied
1,co 'rite mtlls iii operatioaî will eanploy ait av'erage of &»s
10 900 iiands. A fitnie town lias grown on tlic adjacent lijill
aronoîd flie tialis; tilt populationi is now cstiniated at 2,500. l'ie
ilaily capaciîy of flic Grande INlere mnflîs is 40 tons ilcWs prisai, ico
toits dry Pull), 35 tuis cardboard, antd 50 toits ulphite pulp,
aatd titeir daily cunsîîaîiptioai is giveai ai So toits coal, ici tois
liiîctoate:, i.; toits geaierai goods and 2o0 cords of wood. Gratide
Mce as a stationî oi the Great Nortlierii, giviîig direct coiaic-
lion wiîli Qucbec; to reacli Grande Merc, tilt traians cross flic
St. Mlaurice oit a beautifil canttilever bridge, about a mtile below
flic Falls. Coaîîectioaî is made at Garnecauî Juaictioîî witli tii,.
C.P.R. on Tltrcc Riv crs.

i'5WiVOSLD DEVELOIMENT 0F SUA&%VlNIGAN rALLS.
'[lie plan dcsagaîed by T. Priaigle & Son, civil enigiaicers.

Montrcal, and oaî wiici a contract lias becai sigiîed wattî Ross,
iiarr> & Co., spccitics the iiîîîîîediate develoinieiîî Of 30.000
li.p., winch atay bc liereaiter iaî* crcasttl to 55o,ooo. rThe wvurk is
dcebtrtbed as follows. Truss, boouin aund cribwork across tlic river,
ai lattie distanîce abuve tilt Falib, sucla bouait of suilicacait depîli
;and at sueli anle as lu duilect ail aluataaîg ice debrîs over the
Falis. licadi race or inIlet canîal froin îruss boom iii westerly
directiona, a.i cantal 10 bc a,aoo feet long, widtiî varyiaig fro-ai
'00 lu 40> ftet atfi ctteîraticc, cxeav,îîed to suca a deptit ab tu
,.uitaiai ii ,sl scasois atul Ics:ý titana 16 icet of water, wvîti a
sî>eed îaalaaîd uf tv.. fcei a seconîd for tilt 30,0:) Il P. dcvelop-
iiuil. B.aatks vi licad racc to bc 1)rotccte1 wlicre too low wvili
..ribwvork lasers, dry stoîte wais aaid tilliitg eaibaniikaatis Bîalk--
lîead or damt of laîgl grade cuncrete attasoaîry, aaîd ltatted witii
btait.sblc raceks aaîd steel iiîlet gaies for feeder pipes, said bulk-
liîad to bc carried weli up above the flood level. As to feedler
lu-es, firsî develuputeait coîiteiplates inastallatioan ut tliree large
,iPes of 13 i001 diatticter cadi, aîîd otte sitiajier pipe 4 icet

kdi.tîaueîer for operatiîig conijressors, and exciters, flte large unaes
lia-%ing caci a calacity oi ao,ooo lip., aand thte latter abooit 6.ooai
îi.p., ail pipes supportvd ai buatablc iaiîcrvais by lieavy aîîasoatry
s.tddles built iii cceaîîn atortar Distanice betwecti buiRlicad andî
pi wcr Itosea about S00 icet. 'Thîe powver lioiîse iouiid.itioo)s aire
bîîilt ofp wviiî amassive bed of colîcrete iasoairy, arclîed fur
feedcr pipes. îail race. etc. Power taîtits in ii ast dev'eloPaîeait
ctist of two tirbintes oit horizoantal shait, direct coiiaîccte:d tu
5,ooû Il.e~. gencrabors of mtoderat desigat. '1wo of the powcr
ullitsý to bc sîtpplicd froin cadli feeder pipe; i2o (cet is tilt:
nomtintal lîead under wilti turbines wvill oîîeratc. Provisioni is
amade for ieavy valves betwcen feeder pipes aaîd watcr-wlicei
casses, aaîd at as contciiplatcd that aIl valves wall bc controlled
cuiteir by pneumraîic or lîydraulic pressure. Ali feeder pipes will
bc provided wath suatable ait' cusîtions and relief valves to take
up aîîy possible water liaîîimer.J 1>owcr itousc buildiang to bc a
stîbstantial steel fratîte building, f'licd in wvatl brick and cquiîapcd
watli surtable traveling craîtes to liatidle ail the liîavy appirattîs.
Frona powcer laouse 11110 lowcr bay tlic plaît provides, for a tail
race of sufficient capacity, tlc sides of whliciî will bc protcctud
waîh rip rap aîîasoîîry. Tite wltolc wvork to bc of a niost sub-
staîttial and permanent citaracter and designt. The hcad race
bottont, fouaiclations of buikiicad, supports of fecd pipes and
powerlaousc foutiîdations t0 rest on solid rock. Tite future <x-
tviibion conteniplated miay consist of wvidcning te iiticî canlta
oaa cite side iniand, aîîd extendiîîg buIkiteadl and powecr l'Ouîseilu
tIti. àamc direction, and furtlier extension can still be made l-v
cowstructing bulkiads in tîpper bay carrying feeder pipes at
difTcrent poinits aîîd disciîarging in lower basin or in'fic tu ottth
of Shawvinigan river.
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OTTAWA SIIIP CANAL.

Liditor CANADIAN1 ENGINEEit.

It Iîîay bc ulewb tu soute of your youîger readers that a
burcy oft ilt O.)tawa fur a shîip canai iVas maatie iii 1855; and
,%uri uapon ai, rieur Aruiprior, perforined in 1858. ite casnt!
was Iocatud tior a political cifect> ou the Quebec side of tic
Rapides des Chats, but the rock proved so vcry hard and
tougli dlas littit was clïectud at the tinte. *flie situ for a ennal
is ait ideal une, L 2îug alist ait air lise front the Straits 0f

Mackisiac to Nloitreai, the water supply is quise suflicicnt,
exccpt on tilt waterslied betvtve.i the Irencli aiid Ottawa
waters, sieur North BJay; wliile tic geiieral cliaracter is liant oif
a scries of Iakc-like cxpaiises, sep.irated b>' narrOw ridges of
rock, causiiîg rapids. Titîus Frencît River, forîuing 8o siteils of
the route, siîeds only one lock, %vlla a [ifs of 5 fcet iii thc t<cst
30 tailes; aîid two su fect laifts britg uý h tu e oily cataract ai
25 fcet iii a huîîndrtd yards, about test tiles irons Lake Nipissinig,
wliicli affords 2o tiles mîort of ircu niavigationi about 18 fcet
decp. F~ronti Nortlh lay to Trous& Lake (eiîîptyiing 1h10 the
Ottawa), is 4 ""iles, %villa a rase of 19 fect, aloîîg a stîtaîl river.
aficording a calme rQtt witlî a ver>' short portage ovur a lowv
lias rock. Tlite desett of tic Mattawa is thein îost dificît
portion oft hie %vlàole rute, sitar> ail tilt cuttîngs beilig iii
Laureîîtiaîi rock, aîîd the rapids frequetit. The water for lock--
:îge, too, tîtiglit bc scalit for a sliilî canial. Front Mattawa
village to P)cîîîbrokec, tit bed of the Ottawa is gencrally a
swift current, ivlîi frequenit rapids, Callîug for a ituzube)r of lochs,
btît a fcw large daîîîs îîiay alter tlîîs portion inatetially for tit
buer. Frot l'uibrokeu to (Jttawa eîîy tlîe gîcater part ofthei
way coîîsîsts of Lickes separated by rîdges ot rock forîiiig a-
Fitzroy H-arbor a seiint-cirelu os cascades near]>' tiree mniles an
extetit, with a iaîl of abotut 3o flets. [lie capacîty of sucli a
locattoit for tîte develop)nieiit of powver is alituust bcyoîtd coiî-
passationi. Betwveui th iv otîtît of 1-reîtcli River aud Ottawa
city probabl>' a miluliîon horse-power intglît bc developed aud
utilized, atîd tistas gave birîli to a cliain of inatufacturiîig towiis,
stînîilar to wliat lias growii up aloîg: tîte Wellanid canîal. lis-
ded, whleii thte chutet, inerais aîîd tituber are eoiside:red.
wai tile sîtorter route to Etirolicean mîarkets, tîte advanîtagc as
decîdedly tut tavor os tile Ottawa canaia systetît. Titus utsuelt t
fa% or. Oit tîte otiter- liaîd, it wiîli cost a good dcal to cassure a1
ccnstaiit cîtantîel tîtrougi Lake Ntpissîîîg, wlîuse bottonsi con
sîsts of laureittians gnîeiss, overiaid witl slîîftîîîg sands, and sub-
ject to frequeiit gales. 'rite lonîg swttt curretit betwcn at
tawa aîîd Les Altintettes Lake will be costly to deepen atnd
regulate, Mlîle thte rafts of tiber will clastat riglît of way for
iaiîy ycars and itîpede navigation to soute extent. Titc leigtli
oi tc seasoî t rc trousi c wîll be seriously curtailed ai tilt
vîctîîity of iMattawva, lis miost nor'.licrly angle. As a niative ut
thc Upper Ottawa, anîd long failial- wvîd Frencht River vallc>.
1 wîll carnestly lhope dîats sucli a Klondyke oi undevelopcd
p)ossibilîtîcs-coiuîuiercial, ttîanufacttriig, nmanling and agricul
tural-itay yct prove Canada's briglitest cliadem.

TstOMAs FROvO.

LITERARY NOMES.

Tîte Niagara Pails, Ont., Record issued a sutecial Chtristias
inîmber tItis ycar- of 2o pages, wliicli is profusely illustratcd, and
also coîttains a lîistory of tîte neiglîborhood. whticli is vcry
intcrcsting.

NVe liave rcccivcd a copy of Uic President's addrcss fur
1898S, of tic Aitericati Society of à.%eclianical Engitîcers, bciîig
a reprint of part of Vol. XX. of tc publislîed Transactionis of
thc Society. CIhas. Wallace lHunt., the president, discusses
the stibject, "~Tie Engineer; lus work, Iis ethics, lais pheasures."

Thteatre Sanitatioti, b>' WiVn. Paul Gerbard, C.E., is an in-
tercsting pamphlet whiicl contains tlt paper read at tîte meet *-*
ing oi te Anicricani Public Healîli Association at Ottawa, and *is rcprintcd from Tte Sanitariati for December, 1898. Thtereiti
tilt thîeory and practice of theatre sanitation is taken up under
the followitg: hcads: Drainage, plumbtng, water suppl>'. vert-
fihatmon, lugliting, general sanitation. Mr. Gerliard is also the
Abthor of a very in'.ercsting svork o! Soo pages, cntitîcd Sani-
tnry Engineering of Btuildings; publislîed by Wm. T. Comstock.
23 Warren street, New York, N.Y.

We have reccivcd a number of vcry ltaîidsoine caletîdars
for i8g<j, among otîters frot the Boiler Inspectioni and Inîstar-
ance Co., Toronîto; tue B3. Grcîiîîg \Vire Co., H-amtiltont, Oîît.;
Jolin l3ertrat & Sous, tce Canada Tool WVorks, Dutidi, Ot..
A. F. Bur>' Austini, luttîber anI tituber, Moîttreai

Tite Dodge Mufig. Co., Lîîîîîtcîl, York streen, Toronto, liaîs
sent lis a copy of tîte 100 page catalogue wliicli is isstîed frot
tîte oflice of tîte Dodge Mîifg. Co., Mislîawaka, Iîîd., U.S. ln
catalogtte is vei'y fiuîely îllustratcd %villa a large uîmber of
ltcito-engravings, wlinch show tîte varions applicationis wvlicli
iîiay be satade of tue rope nietltod of traiîsinîîitiig power.

WVe have received a pamtplilles of Sortie 20 Pages COSItaiittg
.t grapîtical mr.tliod for coîîstrucîîîîg thte catenary, witl exact
drawiiig board constrtuctionîs for Il cases of the problexu of
plotting t curve of a ilexible cord of tînifori uveiglit; iîîclud-
iîîg a review of ntotable proîterties of the curve %villa tîeir
grapîtical represeîîîatioos, by Wate K. Palmer. M.E., Sclto,.l
of University of Kanîsas, Lawrenîce.

'flic Intelligencer, Belleville. Ont.. lins isstîed ait aliiîaiit:
of soute seveîity pages, wliicli cotiiuîs il the informtationi
mually fotînd in a voltumte of tIti> kintîl ii tilt space ustîally
occtipic( b>' jokes, Tilt Iiitelligicer almsanic lias priiited
c«.pionis exti acts frot iv; owv.î editorial colîtînuis, and titose of
its leaditîg contemporaries. utîder suicli lîeadiîîgs as, 'Tite
Political Hiistor>' of i898," -General Postal Rcgtilations7 .'lt*
Public Dcbt," - Tîte Preferential Trade Failtre."

Tite Piiladelpiiia Musclantt is -a national and< itecrunatiounal
bureau of commtierce, %villa large liltraries of ioreigit goveriuieît
documents, wvith a public journal rootti contaiiig caver elcetii
lîttudred journals, antd %villa ait immtientse mutisetuii drawii frot
ci~ery countîry iii tic world. Tite periodicafs are conustartly re
ferred to by persons iii scarcli of specific informtation. Tilt
Cartadiati Engiiieer is alwvays to b- found iii the rending rootin
Tîte Pîtiladelpîtia Commercial Musctlant lias receîidy issuced at
pamtphîlet sîatiutg te objects of thie ruisselaînt and giviîtg a1 list
of ils oflicers.

Walter K. Palmter M.E., Scîtool of Entgineerintg, University
of Kanisas, Lawrence, lias publislîed **ite Desigiîg of Colle
Pttllcys; a noti approxiuate graphical solution for bthe probîcîti
of proportioîîiîg corse pulleys,"~ witlî cotncise practical rules.
Tilt following are anioiîg sortie of the lîeads uîîder wli the
disctussion falîs. Geiteral Analysis, Case I., Open I3clts; Case
Il., Crossed Belts. Comparisoît of Existisig MeIttltodls; the
Retile.titx Analysis, tîte Final h)iagrant, Aitalysis for Crossed
BIets, Rules for Proportioiig thte Steps of Colle Pulîcys,
Special Ritdes for Sîrnîl Tliree-Step Cones.

Tite January nuiber of Tite Canadiait Magaztine contains
ait article of grcat înterest ot *Great I3ritain vs. United States.**
by RZ. E. Kiiîgsford. Titis t, a thouglitful and wcll-considecd
a.eipt to throw liglit on the parcseitt craze iii Eitglaiid for
ait «alliance wvith the United States. -sud its bea-riîîg on Cantada.
Thte conitinuîationi of joltannîa E. \\ood(Is stury "A Datîglîter
of ý\Vitcltes,"' stîstailîs tîte lîtterest of tîte reader. Tite onl>' flaw
iii the nuniber is a mass of biograpîtical details of second-rate
ictors, wvho wvere not, tia gonditess. boni iii Canada. Stucli
niatter slîould bc fouîîd only iii ten-cent mîagazines.

NEWFOUNDLAND NOTES.

Somte tîne ago J. S. iMeILennan, treasîtrer of tîte Douttinion
Coal Co., proccded t0 Newfoundland ho look into saine iroît
deposits oivncd b>' fais company, as %u'eil as Io exaine te large
iron deposits at Belle Island, owncd and worked b>' Graltam
Fraser aîîd otiiers for the Ferrona Comupany, of Pictou. A
Newfoundland informtant states dîats Mir. MIcLcnnan lias suce-
ce-cded in purchîasing the P'errona arcas, as well as sevcral otlier
sntaller areas north. Mfr. M\cLennan lias also made arrange-
mnents for the nining. next Season1, cf 2,000 tons per wveek of
the ore.

ite St. Jolîns Herahd stated recently that artother great
di!;covery of coppcr lias been made in Green Bay, satrpies of
which, on autalysis, were found to Yicld 43 per cent. of the min-
erai. In evidencc of tlic splendid position of Newvfoundlattd
copper ;n the British mnarkets at prescrnt, we rna> quote the fol-
lowing extract from The London Financial Times. of Nov 9-
The SS. " Reguilus" arrived nt Swansea on Monday froni Little



THE CANADIAN ENGINEER

Biay wîih flic tirât cargo of copjter ore raisud înt Nwcfouiidiaiiîd
b>' the coînpany. Tite consigîtînient lias becît bold by NMesbrs.
ilvniry Bath & Soit at the top price of the day. Aitlier cargo.
wviicli %'iii bc iadve as Sult as the open waler perînils, is ex-
pcîd sliortly.

lion. Capi. Keait aaîd Il. D.. Reid have rettura<. front Gia..-
go%%. wliere îlic.y arraîîged for lthe building of lthe ilel ot seve
steamliers caiied fur by (lie Coasta fiat Service Niticii forins a
feattire of the Reid contract. Tite steamters art bting built
%%tit a view to flic future deveiopinent of tic services and flot 10
hIe c.-Mstntg conditionîs. *ïiey arc ail tu be fitiislied cxacîiy llik
the -Bruce," bot in Ilîcir structure and interior liîtiîîgs. fi'ity
wîii bc speciaiiy fortilied to resist ice; ulity %viii htave tlt v'ery
laîest devices litin îacinciry, their equipitn %vill i îîeiude cie.--
tric searcli-liglits, etc.

BRITISHI SEWMJlE COMMISSION.

lin repiy t0 eitqtnries by Trite Cattadiai Liigitier regardiîtg
te issue of fle repîort of tite Royal Commiissioit oit Suwage
1)i.posi, ztowv sittittg iii Engiand, a ntioe front Lord Iddesleigit
sets riglit soine miscoîtceptioîts oit the stibject. Ilis Lordsiip,
whio is citairmai of flic commîîission, says: "It lias becît brotighî
t0 tic notice of the .Royal Coîttnîis!isi oit Scewagc D'isposai
flint tdicre is a teitcency oit the part of soiute mtantifacturers and
I( (ai autiorities t0 postpoite the carryiîîg ont of %voks for the
putrificationi of trade refuse and sewage tiitii tie Comimtissioni
have issttcd îbcir report, and 1, tlicrefore, îhink it desirabie lu
sîîtc tat a constderabie ltte, ptrips cycît soutte ycars. înutt
ciapsc before flic Comtmissiont cati arrive at any fiuai concluîsions~
on a subjcî witici necessariiy invoives dctaie<i and proiongted
scieiiîific investigation. Aîîy sucit postpotteineitt wouid Uc
viewed Uy tlt Comttmissiont %viît the gravcst coniceriî."

PIRES 0F THIE MONTiI.

Dcc. Sth. Nortlterît Pacific and Manitoba Rai.iway coal
sicds, 3elitoitt, Nlan -Der i7th Ontario \Viîîd Engine &
Puimp Co.'s works, Toronto-, daittage. $3,000; fiiiy istrd-
Der. 171h1. Tite Toronto & Hamilton Sewer Pipe Co.'s Works,
H-amîiltonî, Ont.; damage, $35.000; inStiraiice. $2,~.Dec.
2tst. S. Grecisitieids & Co.'s dry goocis warchousc, Miontrcai:-
los% on il and adjoitiîtg properties*aiost $t,o3oooo.-Dec.
-tti. Tite Gardner Tool Co.'s prelîtises, Sherbrooke, Que.;
daîttage about $25,o.-Jani. and. Torontto Rtbber Sitoe
Manufacturing Cu.'s factory nt Port Dalhotusie, Oît.; danmages
beîween $75,000 anti $îoo.ooo.-Janii Sîli Louis Broîtsseau's;
gas and electric iigitîiîg plant. St. Hyacinthtc Que ;dinlages
about $io,ooo; partiy iîîsured.

THIE IMIPARTflENT OF CIIEMISTRY,ICOILL
UJNIVERSITY.

Tite magnilicent building dcvoted to cltemistry and îîîiîîiîtg
in McGiii University, whiose equipmenî bas just been coi-
pieîed titrougi theb gecrosity of WV. C. McDonald, itiosc gufis
o fltc University have been so large an'i bestowed vili sucli

a wise discretion thal McGil litas bcen leit in tnany
directions with noîting t0 wisli for. The portion of the
building devoted to mining and metaiiurgy wvas described iii
Tiîc Canadian Engincer for june, t8p8. Tite clîcîtticai dcpart-
mient iu'as opencd wviti imposi,îg cercimoîies b>' Lord Stra*Ut
cona and 'Motint Royal, Dcc. 2othi.

Thc clitinistry building is nouv iargely equipped and ail tit!
work of lthe clteînistry depa-rlmeîîî as being done fnside ils waiis.
Tite cquipmcnî is aiready extensive, but il is far front being
whlat lis managers intend il siali eventuaiiy become. Four floors
in tite rtcw building arc occupied by lte laboratorics, nîîîseums,
class-rooms, offices, etc.. and a fifth sîory, lofly and spacious,
is desgncd for store roonis, Every part oif lic building lias ils
separate connecîjoît with te venîiiating fans it flic roof, for the
pipose of ordinary vecntilationt and for the spccdy reinoval of
the poisonous gases, etc. Iitcriially te wvalis are finislîed
iargeiy in presscd and enameclied brick. wvith a fret use of tliing
boîhi for floors and waiis. Tite <ramnes of the stairvays arc of
iron, in ornamental designs, with siate sîeps, making them fire-
îtroo!. The floors are mainly of poiisied hardwood, and

itaîdsottteiy finislitd wood lias been einpioyed in lthe ceiliîgs.
Severai coiors of eîîaîîtiicd brick arc ttsed ii thu ialis aitd oit
tue stairways, giviaig very preîîy clfecîs ii flie borders. Per-
liaîts te litatdsoitîest portions of the interior arc the entrance
illi, tu iibrary aîîd rcadiitg-rooîît, the ladies' rooîn, te large
lecture tliatre, and the private rooui, of te professors. The
eittranice iail lias a litatdsoîîte ntosaic iiooriitg, aitd waiis par-
tiaiiy covcred wiîth beautifuiiy graiîîcd and coiorcd mloite.

'llie iibrary, witlt ils cosy aicovc corner gives a pretîy eflcî.
'Tite fluor, eeiiiig aîtd fixtures are of iiglit-coiorcd wood, iîigiîiy
p)t»lisicd, aîd flic waiis arc of a deep, soit red color, wilth
borders of a creaity yeilowv tint. 'ite eiecîric iigit fixîures
arc of brass; the designt is a very handsoinc otte. Tite steel beaitts
o! tlle ceiling arc cased in beautifuliy grained spiucc dividiutg
the expaitse tîtto square paîtels, bordered exquisiîeiy it wood.
'Vte ladies' rooîtt offers tu lte studenîs of lthe Donaida depart-
mtent more luxtîrious accommodation litait any other part of
the uînivcrsity. Dr. Harringîon's roonts, siîualed next 10 flie
liLraîry, are siîiilar to that aparîtment iii fitnisht, aîtd, like lthe
iibrary, arc very wveii iigited. Tite lcture licteare has ceiliîg.
fluors, scats aîîd fitures of ouled wvood, very liglît iii coior,
and it flic waiis creaini and wite bricks arc iargeiy uscd, lthe
%viioie giving a marveiiousiy bright cTect. Higi up oit the
wvaiis in a border of ornaintal brick and tle it scîtarate
pantels, are rccorded flie natns of lthe greatest clieîiists aI diUTer-
Cnt stages in the deveiopmntî of lthe science. Titis border ruis
arotînd Ilirce sides of lte rooin. Above lthe plaîforai is it-
sctibed lte naine of Geber, lthe inost illustrious of flie cteirtisîs'
of flie aiciterisîic order, whiicit was iii ils prinme in te eighîh
ceîltury, wilen citenicai experianents were carried on naitîiy
for lte discovery of meîhods of makiîîg precious inetais and
smiles. Foilowing ibis canic lte Iatrochemical period, Mien
flie science %vas in fle iîaîds of inejî %vho delved into its secrets
witiî a view t0 findittg mecdicines for flie curc of dfiseases. Titet
camet lthe pcriod of te Fiogisîoîî îiîeory, represeted on tlt
walis by tlic naine o! Sînhil, ont o! lthe greaîcsî expolienîs of
tit famous but unsupported beiief. Tite naine of Lavoisier,
wito struckc the secret of combustion, inarks lthe begiîtning of
lthe modern period wlien citeîttîsîry begaît 10 be studicd aioîtg
lthe present broad uines. Lavoisier, by îhe way, was beheaded
durîîîg the French revolution. Soute of flic naies inscribed of
the great cenisîs wito itave becoîne faînous since ai*, Davy,
Dalton, Gay, Lussac, Faraday, Woier, Liebig, Bunscît, Hoff-
mati and Frestnius. A lanterti is aiso includcd in tite lecture
room equipinenit as iantern siides are uscd 10 illusîrate tite
lectures. 'rTe theatre wîii accominodate 25o studenîs.

An enumeration ai tule moiîns of the building gives soîtte
t(iea of fle work whicit is carried on. Begiîtnittg ai lie bol-
font and oîittîîîg mention o! the mining dcpartment's quarters
aI the rear, titere is flie sub-basemenî. Here are set up lthe
furnaces for flie ieaîing of lthe building and a fan rooîn froîn
whiicli fresit air is forced through înany flues into eî'ery part of
lthe building. A ciever device bas benî used ho heat Ibis air.
Tite exhiaust stcaîn from lte engines in the engineering bud-
inîg is brougit over and enleriîîg clusters of couls lteats the
fresi air a- il enfers lte buildings. This action condenses lthe
sicatît antd the hot ivater rcsuiîing is aulomaîicaiiy conveyed
back mb lithe boilers whience il catme. On lte next floor is
tue iowct entraîtce 10 lthe lecture tieatre and adjoiîîing lthe
thcatre the rooms wviterc are prrparcd flie apparalus used in the
lctures. On lte saine floor are flie lavatories aîîd iockcr rooni,
tue former of lte ntosl modemn type, wvell îiied and com-
înodious. Al lthe rear portioni o! lte ground floor is laken up
by tc eicecnîary iaboraîory wvitit places for eigbly students.
Tite accomtmodaioni for caci one incitîdes a sink, cupboard
antd drawers for apparalts and seif-roota for boles containing
lthe ordiîîary solutions used it lte deterinination of tbe more
easiiy itaidicd elemenîs. On flic ground floor is tbe students'
cul rance to tbe lecture Ibeatre and an cîtîrance 10 lte balcony
of tilal apartment. There is aiso an instructor's room, a bai-
anîce room, a room for waler analysis or special research, lthe
stuidetls' rcading room, tite jaiior's office, tbe ladies' rooin
aiready described, and a wvaiting rootit for visitors.

On the flrst floor is the iaboraîory for quantitative analysis.
Here lbe advanced sludeîîîs are wvorking; lthe aparîmnent is as
large -s flie ceientary iaboraîory and uvili accommodatc forty
pcrsons at work. Adjoining is a balance room, inslruclor's
room, a lecture roont and tbe elecîrolytie laboratory. In Ibese
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days o! elcctricity, clectrolysis lins beConic ait impllortant study.
aîîd it i> gratîfyîîîg ta hîave a spcct;tl place for the %vork, wîiti
.Ill the sitcccssary apparattib of thic îîewest designi ut ltaîd. 'l'litre
is also a routu for the analysis of iroît and steel and a large
ajiartîttent laid out as a museiuti of chemical îîroducts. Ili thei
fi ont ofi (ite building art the library aud Dr. Ilarringtoît
rous. Oi)n the second floor arc the large qunalitative labora
tories, %%-tilt accommnodationt fur sixty men, balance rooiu, M r.
1l,*v;tis office anîd pîrivait labor.îîory, orgaîtic cliciistry clas'.
roititi, coîîtblistiout roonu, a rooutu for gas attalysîs. bup>lly ruoint,
and Dr. al<rsollice and lprivait laboratory.

The titird fluor imicludes ait optical roont for the sîtudy ci!
ciîy>ta-ls and motns devoted to tilt study of pitysicai cliemuistry.
wluiclt departiucîtt of laie lias attracted a good tdeal of atten-
lionî. Dr. Adaîts' pcîrograplîîcal laboratory is also situated oit
tItis flur and cverything ttccssary for the microscopie :;îuîfv
o! rock sîtecinuens îrovidcd. l'ltre is albo a larg. imtu-nt fier
ccoîtomie mtinerais, a lectture-rootui for iiiiiteraiogy and a sîtecial
rmoit <or blow-pipe detiertiiiîia.tive iiineralogy, wltîcl we av

ale-y lscribed. litre also are tîte phiotograpic rouitî. lt-
cltuiiig tîwa dark otuns oit lte inae îîrinciîle. witlit cloor,.
Tlierc aire several finle caille.ras and ait enlarging camlera in-
ci îledl iii thle out fit. The all ie i s b> 110 inicans a rougit. unfini
Ssiled n îoiu. [t is lofty wit walls pailiti c 'hlt*.- and ami1 oile.
lîardwoocl flour. Flcre aiso are the larger stu)re-rtotits. tilt,
ventilating faits nîîn by an clectric inotar. andî a large still fur
tilt- prodtuctiaon o! clistillecl waler; tis mtacinei is aittina ic
Ill action. of large capacitv andc supplies distilled water te) ail
thli la boratories titrotigli tit pipes witlî tittuied joinuts.

Tue alliaratus o! the clieîiistry deparuinctit consists ',ery
largc.l> iii a largr. mn tber o! simili iiietiieiîts andc devices foi.
particitiar uises, lird tu describe to anyotîe but a cicîiiist.
Ottl!îile o! titis class soin%: portionîs of tilt eqitipictît are situt-
able. Balanices arc proviclec iii gcicrotis tinners it tlîc bal-
atice roitns acljoiniiig cacli o! tlîc laboratories. rlîe itot
tiel-cate o! tîtese eclosteci iii glass cases to prevcnt v'ibratint
riîisc'd by ctirreits o! air. weiglî a'cîtirateiy down ta the Icîttît
o! a mîilligrammîte. 'rite cîîtitiietîî for rescarcli ii tîte ceparu -

mtenît (if îuhtystcal dhîeînitsry is %-er> coîtiplete. liartictîlarl>%u
aip;araits t.; is rcquîired (ter th- cenical cleterîîiîîattloti o! utiofe
cul;ar %veiglits. Tîte <ltantity of nutîrial used iii lecturc illu.
ti-itioti is aIreaclv very large. but lumrtecr large shi 1îiicîts are
nîom oit icir way fronît Europe. *rite photographie equtipittestt
tîtcilicles i:îîîîertis for projection andc a projectioni mîicroscopîe.
so tîtat viewq o! inîcroscapic objects tîîay be tlîmowt tîpoît the

hcr etîlcore a wliole cla-s',. The set o! piatittutît disîtis attd
etitolîlesý represctits a1 Very large antouttît o! maîîcy. a1 bowI-
about Ilîrc incItes across costiiig $15( Tîtere are several liotz
-tir niators ii Ille lahoratories. antI autornatic devices for litiin
pîtrposes. stîcît as îiittniîinq a batih of utîiforînl telitperatur'e
for a yeair witotit aîîy attetntion %vlhatever. lit every laboratory
tiieri' arc pilles conîîected witlî tue large varutîîîîi lîtipi. so illtt
'.ariiiiiîn is easîly obtainable iii a very short timîe. A\ perfect
tclclîhtotte Systeiti tîtrotîgliî every part o! the* buîiîlingt a
a g'eatl deai of tirne

METAL IMPORTS PROM GREAT BRITAIN.

Fallowlng arc the sterlinR values of the imnports of intercst ta
the metal trades duning Navpmber. 1897 and 1898. and the
eleven rnonths endinR Novembcr, 1897 and î89S:-

Montis cf Noventer.

1897 î880.
Hardware ........ .......... £5224 £2.126
Cutlery............ ........... . .4.111
Pig iran................... 2.724 1,401
Bar, etc ..................... 751 [.5o6
Railroad.................... 4
Hoops. sheets,etc.........6.562 10,847
Galvanized sheets ............ 3.620 9.981
Tin plates ................... 54450 3.5-c'94
Cast. wvrought, etc., iran ... 3,090 3.241
Old (for re-manufacturr) ....... 1,201 .
Steel ....................... 4455 3.681
tead ....................... 3,451 3,851
Tin. unwrot2ht .. ... ......... 2386 r.862
Alkali..................... .390 6.397
Cernant.................... 1,306 1.620

E'even nuonihs endtng
Novrmhc.

£63.817 £24.168
49-525

9.209 [1.280
8.629 11.662

45,789 25,218
77.823 63.229
52.6o6 65.267

217421 158.976
3r-979 3r.894

7.684 3.574
s1.956 47,11!

27.401 35.876
17.369 17.269
43,n39 48.872
19.797 25,382
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Jnrdustr i aLmj\{t PS.

Craibrook, B.C.. is ta bave a sysîcutl of ',aterworks.

(>rillîa is to li.t',e a îtew Iligli seltoul to Cost about $9,00o.

Th~le Aylitier 'Iroit %Vorkjs have bitit au1 extension Io their
fundry.

H ospital extenîsioni ib coîtetilaltced iii Bratturd, at a Cost
of $3.000.

\Vork is to commîîenîce at otnce ait the Ynmir, 13.C.,

\V. A. Kribs. .L..A. proposes ta stant a box factory at
1lesîteler, Otît.

Il. & F. (itîldiiîgs & Co., Granîby, Que., lae poît iii a large
h couiard boiler.

M. Beatty & Sons, Wellanîd. Onît., arc slow rtîîîîîtiig titeir
wuîrk b>y iatîtral gas.

M\lerrittoîl. O ut., hb passed a by-law%ç applyiiîg $6,ooo to
'%. tterwtrls extension.

Tilt îew pip tîill at M ibpte. N. B., will bc readly for olier
:utiht itex t M.arcli or Apîril.

Tilt Sydeiîatit Glass Co., of \aîlaetelîuîrg. Otit.. lias beg.î i
to mtanîufacture flint glass.

A. W. Law us îakiîg charge o! ithe ".aeectr Car \Vlteel Works.
P~erthî, Oîît.-Perîlî Exîtosîtor.

Mdatits, Butrns & Co.. of Baturst. N. B.. arc lookiîg iiit
the prospects o! a pulp tîill thtere.

A îtew steel caîtal bridige. tilt foul widtlt of the strct. wvill
bu bit oit Maria sîrct. Ottawa.

Jîto. Bertraits & Sous, Dutîdas, Otît., are: sltippiitg largely
t.î ruiropeaîi mîarkets titis wiiiter.

T1. Il. DuCew, 1l-sseN, Otît.. is alîoî.t to establisît a large
stave facîory at Feiteloi raills. Otît.

I lie raitepa> ers oîf lielle% Illt li., ia i the by law tu bottus
a carîtet factory andl rolliîîg tutui.

rThe Stayîîer, Ont.. wvterwarks by-law lias passcd. 'rTe
systeti îs estitîtateul ta cost $24,oo0.

'hic Ottawa Steel Ranige Comîpany. Oit.itt-a, )las offered leo
ciiplroiiiise at 5o cents oit tîte dollar.

Dowliig & Ottewell, Claver Bar, cotîtenîlîlate crectiîîg a
io barrel flour mîil' at Edmntonia, Alta.

A Canntîig csîaIblisiilat IS proposed Il atSus.%.. N.B.. as aî
bui-icl of uIl \Woodistock., N.B., cannîîîg factory.

It is praîîosed at Lonîdonîto1 bttild a $75,003 brcakwater tu
hirevetit floodiiig iii the westernl part of tilt City.

Tilt lîtîjîrial 0t1 Co. lias bouglît out the Busîtîtell Co.%s
îetcInies at Sarnia auJ will carry oit ils businîess.

A bY-law ta raist $1!.oS ta coiistruct niain sewers ii Peni.
lîroke \vas carricti January îst by a majoriîy o! 27.

A systeni of waterworks is ta bc put in Cascade City,.B C.

Secord Bras., Illachliîists, arc starting business in Xinitipeg.

A iîcw suinirner lîatci ta cos. $40,000 is iii conîtemiplationî at
Dativille. Que.; tue laîtl arouîtd the liotel is ta be laid ont as
a park.

A* large nilîtber of local conîpanies arc beiîîg argaîtized ini
Ontîario ta iiiattti!actîîre peua futel 0it the systîtl rccently
1p2tetited.

A iiiiiiber o! Caltadiait ftrîtiture inaîtufacturers have arders
fmatit Britishtli otisCs inid front fir-ns i Souîth Africa. Atistralia
anîd India.

The fotindry belongittg ta the estate o! John Lediiiglauin.
St. Johnî's Nfld.. lias bcen sold ta Ter-a Nova Engine & fler
Works, Linîiited.

The Sawycm-Masscy Co. hias dccided ta rcrnain in Hamnil-
.)it, and cantemplates extending its agmicultural impiamaett

works in the spring.
The Ytîle and Tata estates wvant $Sa,aaa for the bridge aver

the Richelieu river at Chaiabiy. Que.. whieh aller 5co years basj-
revertcd ta the crown.
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Rider & Kitchener, veneer and excelsior manufacturers,
Branmpton, Ont., are negotiating, with a view of establishing
thcir plant in Lindsay, Ont.

The Nova Scotia Cacrnage Co. bias ordered a 5o-h.p. engine
and boiler fronii the Robb Engineering Co.. for the new factory
it is building at Kentville, N.S.

The Carborundumi Company are just finishing an addition
to their Canadian branich, and it is expected will be calling for
more power in the near future.

The Rand Drill Co. bias accepted the $iS,ooD bonus offered
by Sherbrooke, Que., and will remain in that town, and will
erect large works in the early spring.

l'le L.ondonderry Iron Co. bas gone into liquidation, and
met its creditors JanuarY 5th. The ord2r for liquidation was

granted on petition of John L. Reay.

The representative of a woolen company bias betn in Brant-
ford! looking at the old Wincey mil] as the possible site of a
n(ew woolen milI or knitting factory.

The Aptees Collapsible Box & Veneer Co., West River,
Albert Co., N.B., have bouglit a i25-h.p. boiler from the Robb
Engineering Co.. Ltd., Amherst, N.S.

Judge Morgan, Toronto, ias recently given a nuniher of
decisions against users of gas lamps, wbich bas been decided
as infringing the Auier Light Co.'s patents.

Tbe Berlini Brush Works, recently burnt out, is being re-
organized and located at Waterloo, Ont. The factory starts up
this month with fifteen hands to begin on,

Grantham, Fishier & Co., Ltd., Yarmouth, N.S., are apply-
ing for incorporation to manufacture cordage. W. H. Avis,
formnenly of Toronto. is one of the promoters.

An evidence of the prospenity of Toronto is the subscription
of $250,000 for the establishment of another paving brick com-
pany near Mimico. J. W. McBride is manager.

St. Cathàrines will offer inducements to the Toronto Rub-
ber Co. to rebuild in that city the works recently destroyed at
Port Dalhousie. Merritton is also after the works.

The power plant for the new butter factory at Cowansville,
Que., hias arrived, and is now beirîg installed. The plant ivas
furnished by the Jenckes Machine Co., Sherbrooke, Que.

Stratford will soon vote on a by-law granting a boan of
$30.c000 to the Whyte Pork Packing Co., a concern that promises
to spend $50,000 in the erection of buildings, machinery, etc.

Alphonse Pallascio, dealer in hardware and house furnish-
ings, Montreal, lias assigned and filed his statement. The list
of creditors includes 135 naines and the total liabilities amoumnt
to $228,000.

The St. John's. Ntld. Gas Lighit Co., is remodeling its
plant and dotîbling its capacity. whichi in the spring will be
52,5,000 cubic feet. Gas for fuel and power is now supplied there

at $i.5o per thousand.

The Standard Drain Pipe Co.. St. Jolins, Que., bas lately
imiproved its facilities for handling raw s'oclç by the installa-
tion of a Dake Hoisting Engine, front the Jenckes Machine
Co., Sherbrooke, Que.

The John Gillies Estatc Co.. Carleton Place, Ont., bias
sectired the patent on a ne gas amd gaqoline engine for steam
launches-a simple and economical power-and will put theni
on the market at once.

The town council of St. Lambert, Que., have considerable
difficulty in deciding whether the waterworks have been installed
according to contract. McConnell & Marion have reported
against the work as done.

L. L. Sheldon, of Aylmer, qZnt. bas disposed of bis interest
in the Aylmer Iron Works to E. C jenkins. Springfield. The
new firmi will therefore consist of Henrv Sheldon and Mr.
Jenkins, who will at once add a lot of new and impro-ved
machinery.

The De Lavai Manuifacturing Company. with capital stock
of $îo.ooo, is asking for incorporation in Quebec for general
trade in centrifugai machinerv and other purposes. The appli-
cants are: J. S. Clunie, W. Carey, C. W. Schnare, M. J. F.
Quinn, Montreai, and F. J. Arend. New York.

A by-law to authorize the issue of debentures for the sumr
of $îto,ooo for the construction of waterworks and sewerage
systems for the Town of Oshawa, is to be submnitted to the rate-
payers to vote upon on January 21.

An American syndicate hias bought five acres of ground at
Thorold, on which it is proposed to erect works for the matn
facture of caustic soda and bleaching powder. It is reported the
capacity of the works will be ioo tons per day.

The last car-load of old plates, boîts, etc., fromn the oid
Victoria tubular bridge was shipped to Hamilton, Ont., Dec.
i5th, consigned to the Ontario foundry of that city. This coin
pletes a shipment of 477 car loads of this material.

The large boler for the new milîs of the Frontenac Milling
Cc.., Kingston. have arrived froin Sherbroolke, Que., and are
being set in. The compound condensing engine is expected
shc.rtly, and the wliole plant it is expected will b-, in operation
carly in i8o9.

The Massachusetts institute of Technolog-y. Boston, has
during the past year rec(ived gifts amounting to almnost onc
million dollars. A travelling fellowship in Architectural De-
partment bias been established. There were 1,171 students in
attendance during the year.

Sewrey's foundry, Barrie, Ont., which lias been practically
idle nearly threc years, and has a capacitv and machiinery for
eighty worknien. lias passed into thc possession of Dyment &
Butterfield, who will manufacture engines, boilers, mill
niachinery, ploughs, and other farm implements.

George McAvity and G. G. Ruel, St. John; J. D. Chipman.
St. Stephen; Hon. F. P. Thompson, Fredericton and Joshua
Peters, of Moncton, are seeking incorporation as the New
Brunswick Cold Storage Company, Limited; capital, $250,000;
Rctbesay is to be the chief place of business.

The Canada Screw Co., located at Hamilton, which was
owned by the American Screw Co., of Providence, R.I., bias
been disposed of to a Canadian company, with C. A. Birge, the
present manager, at the head. The concern bias a capital stock
of $5,000,0O0 and the business will be carried on as usual.

The Northey Mnfg. Co. bias recently shipped a hydraulic
mîning pump, weigbing 40,000 lbs., and having a capacity of
2,000 gallons per minute, to Ashcroft, B.C. It bias also built a
triplex power pump of 5,000,000 gallons capacity for the Mont-
real Water and Power Company. This is the largest pump of
its kind ever made in .America, and will be operated by a
450o-h.p. motor.

A number of men are busy at the Standard Chemical Co.'s
works, where Mr. Chute is rushing forward the completion of
the new bench of retorts. There are fifty of these huge retorts
in a row. Mr. Butler is arranging for laying down the railway
tracks through the ne~w sheds, and the old works have been
practically rebuilt.-Deseronto Tribune.

Arnprior, Ont., bas offered a Cleveland, Ohio, firm, matn
facturers of tacks, nails. boîts and files, which are looking for
some suitable place to locate outside of Cleveland, a free site,
consisting of four acres lying south of the C.P.R. track and
having as one of their bouindaries the Madawaska river. An
exemption front taxation would also probably be given.

Prof. Ruttan and Prof, Nicholson. of McGill University,
Montreal. are making tests iii connection with Emerson's pro-
cess for the extraction of dîfferent products from sawdust and
for the manufacture of calcium carbide therefrom. Prof. Rut-
tan is stated to have said that the machine is a success. but the
products are new, and consequenltlv it will take some time before
he will be able to report as tn their commercial value.

R. H. Buchanan & Co.. Montreal, who represent the Blake
& Knowles steamn pump for Canada, have received the contract
for the fire profection plant for the Protestant Insane Asylum
at Verdun, Que. They have supplied the Montreal 'Rolling
Mf lis Co. with one hydraulir steam pumu: Linton & Co., bont
and shoe manufacturers. a boiler feeder: a pumping plant to the
St. Vincent de Paul Penitentiary. The suction nipe. 2.000 feet
long. for the Mercharsts' Mnfz. Co.. St. Henry. Osse., was com-
rleted on) the iith Dec. T3chanan & Co. have put in the

qoîes~1ertion rines in Canada and ail are givitnv thorou<rh
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'rlite Domnion lbadiator Cotmpiany, Dtifferit stret, Toronto,
is seliîg ils warcs iri ill parts of tice woriti. Anuotîg tite ali-
able buiîldings ard intitutlionis wintch arc beiîîg warttîet hy radi-
alors tîtaide b>' lite Domîintioni Comîpanîy arc the Palace cf jutstice
ail iraeîoria. Sottit Africa: lite Park iHosptal ai Lcwisiaît,
liear Londont. Eîgiaitt. ait inîstitutionî coîttitostil of aý9 separalte
blnuîgs ardt covering ;0 acres: lite Edutttuirgit Cotinty lins-

î:ital andi il.., rutterial Itonrt of Trade buîilduig. Berlint. Thire
tîruers for sortie of îlîcsc instiîttion% w'ere obîaicîcd. iîî tire face
of tire keenest Unted States comlîelitiocî. Rcy.tiîy owcs ils
coctîforîs dîîricîg coiti wveaîier in Cactadiati radiators ini sontie iii-
stances a.i least. for lte Domniotn Comnpany' suip1tied tite clire
licaiîîng apparaltus for the Germîait Eiîperor's palace: at Berlin.

-andi for King Oscar's a: Stckhiolmt. 'Tle 01<1 P.ariiiitn
Buiildintgs at Duiblin Itvcre aise ecîtirciy eqttip)!îCL %villa lîeaîiîîg
aliaraits lu> titis coînpaty.

tire cxpinritîg part>' tnder Ale.\. Niveti. P.L.-S.. lfit
Iiaiie>'hury. oit Lakec Temiscaîningtie. oii 23rd of 'May' last.
in comxplet tite sîîrvcy cf tire botindar>' bcîween Nipissing anti
Algoîtta. lit <8q tire lite %vas rui north from lite noritecast

-angle of lite townshiip of Lîtinstien for a distatnce cf tac mîiles.
Dîîriîg lite pas: sîtînnier tire botiiar>- was fîtîer survcyed

for a distance cf i8o mniles froms lte poinit wlhcre operationç
centcd two years ngo le a peint four mîiles iiortît of Miose
river. on James' Bay. flavinir s:tcccs5fttiy accomplisheti tite
%vgorh a1loltid in <litem. tire Party starleti on lite totit of Octoher
oi t<ie rcttrn jottrnce' bv %%vaa' of lte Ahitiiî* river -anid Abitibi

laike anti I.ake Tentiscaintingte. Iaul lte %ventiler proveti fat'.
<trahie, lite jottrnev'. wvhicit is abotut 42; miles. wvotid hiave becti

acrociiisqicr in six %veeksr. Bt sev'ere wc'atliîr çet in earlier
tanais nicirtateti. andi lte w'ulcr sîretlits becnn 10 freec.c
ret'dc'rinec r.tnorin'z a diffictîli malter ail firsI. andi afe r lisi
iîer'siiil:s Tit'he cnitseo,,cnce waq that lite exelorers did not
rrhcli av <le Pierre, on LaeTemiscamsinîziic. whliell %vit orae-
licaihv tire endi of tlîcir jottrttey tintit the 25t11 \novcmiîcr. or a1
ttntith andi fottrîcen days aflter ieaving 'Monte Factory'.

ý^tetri c g1à~shes.

1'resc.)tt. Omît., lias passe<i a by-iaw% te raisc Si,;.ooc for a
ntiiiiciîcail clec'îric iighî planît.

Vacuvr B.C.. %visites an pitrcltase lite ciccîric raiitsay.
Il i-z statd lite report is denieti. itowevcr.

Tire Barrie Eicctric Liglit Cc. ditficty lia% been scîticti
b>' a.i tgresiiciit h> wvliclî ;lîc towvm tili tciiiiire lte works for

Tire Patcka.rd 1EleIctric Co., Ltd<.. St. Caîtarines. Oct:, lias sent
cmi: a liiînuisotttriy prinîcti Ncwv Ycar*s grecting to il., fricnts aidt
ctt5t<niiers.

Tiiotîas E. llilh:nanu. engitîcer. Hamtiltoni. lias bccn ici.
strn',ýted Io Sutrvey ttvo lises for ai ciccîric railway froîn that
city io Cutiir aid Berlin.

Tire tiitîîiciltiity of Chtaîtham. Ont. imîlentis 10 itîstahi a ticw
dvnatîte for arc ligiittg. Il Taiis lite -arc liglits antirie Cliattatit

Gas Co. tire incandescent.
Tire Robb Ettginccrimîg Co.. of Ansicerst. N.S.. lias reccivrd

an crdier fronît Ne-w Ycrk parties for tWe 303'l.p. enginie for
ai electric raiitvay in Atistralia.

Win. Stuart. Ottawa. bas been awardcdi the coîtract fo-
buîilinug tie elecîric power hnuîse on lite Sotilanges caîtil. Tite
aniotint ks in tire v'icinity cf $sýo.ooSo.

Tt is sitcti liat clcîricai ircît sineitin%' is bciîîg sueces'-
filly carrieti on at Saîtit Ste. 'Marie. F. IL Cieî'gîîc states litat
as yet thert arc ne c-%act detajis avaihable for publication.

By'iawvs ariting le lte establishment cf ciccîric ligliling
plants aI Fores nnd ai Si. Thtomas. Ont.. have becn decated:
Titorolti lias passcd onc bn rai" inoo lecxlcnd il- plant.

Tfice clecîric l.gitingr Plant recenly sold in the corportinuh
of the Iown cf Caimpcliton. was starteti îp for Cirisîiast lighl-
ie-. The driving powcr is wvater. and lte eccricai apparatis i
of tite 'Royal Electrie Cornpanyýs S.X.C. lwvo-pias-e type for
art anti inc.indeccnt litziitiutg anti powcr.

rThe 'rraii susciter is Ilcw r:tu, b>' îîower furetîsitet by lire
W'.est Koutenay Power & Liglît Co. front Boiiiîsigtonl Fils.

VTe large elevator of tire J. G. Kinig Comnpany, of Port
Afflhtir, 011t., is beiîîg liglitedth lrotigitout by clectricity. tire

cataire plant being furnisJiec by tire Royal Elecîrie Comnîanly nf

Tirle Yaruiouith Times says tire Street Railway Comtpanyiy
t liat îown mnteid' niieki Sig quile extensiv~e tntprovemiiemits ira ilici r
cars. Ncwv incors of lite latest type hîave becsi ordereti andi will
iirobably -arrive shortly.

Tire Gtirsicy-Tildeit Co., H amiiltoni, Omit., is now operating
ils emilire works by electric power. Ih lias installeti two 2o-hà.p.,
andt cole 30.im.1. S.K.C. two-pliasc tors. -anid geîb the currenit
front flic, Cataract Power Co.

'rlite 6c.k.w., S.K.C. gcneralor cf tire Duîid:î Electrte Co.,
luis beci placeti iii position. Tliey expect te have tltcir watcr
pQ.wer i operation ira a kwv days. andi iili begisi tire iiglitiîig
oi tire ciîy by rte î5li cf january.

G. Il. Carroll, J. F. l3oiiltbtee. A. N. Parîiey, E.E., Paris,
Ont., anid %V. J. Clark, '1'. %~Iclauglilisi, Toronto, have bcn ilt-
curîtorateti as tire Grand River Electricai Power Co., Lîtd.;
caîitail, $93.000j; cliief place cf busintess, Paris, Omît.

E. A. C. Pcw is iîcgotiatiiîg %villa capiWaist5 tu stat inanu.
faires ut Jordaît. andt titus afTorti a mtarket for rte powcr to
bc duveloîteti by tie raccway frons tire WVeliii river, wltici

vfttcrprisc lie lias Lacura proî'aoîing for sortie Situe past.
Tire Kintgston News urges tire iinicipalizaticît or lite g:îs

aitt ciectric works cf lte city. andîi te appoiitimiemi u)f a1 coin-
tîcissioli le finit out %vital watcr pcwers are available witiiiii
ranige of tite City' for inîeasimîg tire cily's ciectric pîower.

.M. Letîittle. ait electrical engimicer cf P>ari.. Frranîce, wvaï
i Qilece' rccîîh1>. lie w%-as serai b>' clic Freuîrh Geu'erîîttici

to visit Canada -.raid examne :artd rceport for Fre.îc't capitalists
0i, the apilicatioii cf eiectricity for industrial Iburposes.

Tire Dointioni Bridge Coîtîîîany. M.oittre:ti. lias jiîst coin-
Pic'tet tle installationi 01 tn arc lighimtg systetît il% ils large
wvcrks ai Lachtine, Qtîc. Tire dyntamo andi arc liîps %vert nati-
tîfactireti b' the W. A. Johntson Electric Coîja~.Tcroi'o.

T'ire Caîîmî'iigtoiî Ecito reports thai thz ncwly formetd Vic-
toria Tclcîîhoiic Co. wvill aîpfly for inccrporation and erecc pîole.;
iii tire spriîîg. Tire firsî lises wvill ruit betwezen Bcai'ertoii iaitd
Argyle. Caningtoî aîid Stttoît. anti iront Oankwood t, L.indisay.

Tite flour tîili of Latke & Baiicy, iaîitoî bcing tirivei
b>' a 75'lt.p. S.K.C. synchronnits niotor. wlîici lias IteCCî iii ojier-
alioitw w~c~ecks. -and ks giving perfect satisfaction. Ticy have
sîttit dowil tlîcir steaim planît aid ]toile tlîcy xvili alot have te go
back, te il agaiti.

Tire W. A. jolinson ettcrie Comtpany is instaiiing ani aller-
îîa:tittg plant for tice corploraticit of Actoit. whliclî includcs 5s
.çtreet latiî1s. andi ai wirisitz for te lown. Tire gcîtcrater w.ili
bc onc cf tire inductbr type alternators. wlicil arettmeeting
witlî rituecs stîcccss.

Tire B. Grccnisig WVire Wurks. ilattltloti. laeilîstîahict ii
1icir wvorks a So'iî.p. S.K.C. inutcion metor. Titis inotor kt

driviiîg on ho tire same sltafîing as titir Cttgitîc. -.ard is wvork'ing
v'ery satisfactoriiy. Tlîcy intendto rcpla-cr thcir stcain powecr
cntirclY wvitl Cecctric: inctrs.

Tite proposai te extendtirlie Scarboro Elctrie Railwav In
Wiîby aia O>shawa wvii a coînectio;î to lite C.P.R. aI M\yrtle

is agatiu bziîtg ngitaîcti. Tire extenîsion in Osltawn andti~ltitbvY
"'as utrovideti for in tire orig~inal chanrter. Tire lisse i% cotîtroleul
b>' tire Toronîto Rzilway Co.

Tire Gentirôn MaI.nttfacîtring Comp~any lias rccciîîly instailled
a direct cotînecîcti CSo liglit gcncr.tîor for iiglititg ils faclcry..
The order Ivas placc<i wiîll tire W..A. John%îon Elctric Com-
pany for bath tire gencra«tor andtir Ut tirittg cf factory. A

iexte engine tnannîfacîtrcri b>' lite Goldic & Me\Cîtilocit Co..
of Gal. Ont.. will be tiset.

111t11. Que.. wvil operalte andi couîtrol a civic ligltit plant.
the h>'iaw nu:tltorizittg tire Citv Cotincil to raii< deltenîttres fr
the piant lîavinsz been carricti. Tire wvnrk of pttint un> hhi'
uitoes aîid wires wiih be coitîmcnecti imtncdiaiciv. Tuie Ottawa
Flrctric Liglît Co. wvili probâbiy çttvîplv tite cîîrrcnl fer ligitig

tîntil lite towtt lins ils own dynaos rcatiy for opcration.
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Win. 'vcKenzie, Fred. Nicholls and other Caniadian

capitalists have been negotiating for the street railway fran-

chise in Hiavania, Cuba.

Galt, Ont., voted down the by-law devoting $67,750o b the

purchase of the gas and electric light plants fromn the private

comnpany operating them.

The Eagle Knitting Co., Hamilton, Ont., has installed iii

its factory a 30-h.p. S.K.C. two-phase induction motor. whicli

drives thecir knitting machinery, and has replaced their steansi

plant.

The Montreal Street Railway Co. bas, it is stated, decided

to build aIl ils own cars at its Hochelaga workshops, and will

add brass and iron foundries to the presenit plant. Cars wvill

also be bnilt for the Toronto and other lines.

The directors of the Hamilton, Chedoke and Ancaster Elc-

tric Railway have decided to apply for an amended charter Iii

hiiild a line 10 Brantford, Ont., to change the naine to the

Hamilton, Ancaster and Brantford Electric Railway Company.

and to increase the capital stock from $103,ooo to $200,000.

The plant for the town of Norwood, Ont.. recently installed

by the W. A. Johnson Electric Company, is giving much salis-

faction t0 the purchaser. The machine is of the single phase

inductor alternator type of machines, wbich the company

dlaims are practically indestructible, and have the excellent ad-

vantage of a very low speed.

The Alliston Electric Lighît Co., Alliston, Ont., is rnaking

changes in ils lighling station, and has decided on increasing ils

incandescent light capacity, and for this purpose has placed an

order with tlie Royal Electric Co., for one of ils 6o k.w.

S.K.C. two-phase machines, fromi which il will serve boîh arc

and incandescent lights as well as power, whichi has heretofore

been served by two machines.

Beeton. Ont., recently decided to instaîl an electric lighît

plant and are now bighly pleased with it. The plant xvas in-

stalled about two miontbs ago. and since Ilien the number nf

lights have increased to near]y the capacity of their present ma-

chine, which is one of the W. A. Johnson Electric Coimpany*s

iniductor type of alternator, which are claimed ho be s0 suitahie

for a plant where a repair shop is not niear by.

The Wallaceburg Electric Lighit Co., Wallaceburg. Ont.,

which has been supplying arc lights for the town of Wallace-

burg for a number of years, has decided ho go into the incan-

descent lighîing business, and has placed an order with the

Royal Electric Co., for a 3o k.w. alternator, and poo lighl

capacity in S.K.C. transformers and material. It expects lu

have the ligbts in operation by the first of the new year.

The Hamilton Electric Light & Power Co. is installing in

ils ighiting station twO 24o k.w., and one 35o k.w. S.K.C. syn-

chronous motors. These are ho drive the shafting frorn whichi

is operated the arc machines and the motor power service. The

current for these motors is to be supplied by the Catarazt

Power Co. It is expected that the steam plant will be entirely

shut down by the first of February. The incandescent light has

been furnished from the Cataract Power Co.'s current for the

past three months, and bas been very satisfactory.

We are advised that since the purchase by the Westinghouse

Manufacturing Company, of Pittsburgh, of the Walker Comi

pany, the Canadian representatives of the latter company, W.

A. Johnson Electric Company, of Toronto, will continue 10

represent the combined interests of those companies in West-

ern Canada. The advantagei, of this arrangement are quite plain.

as the Westinghouse Company manufactures a most complete

line of apparatus for long distance power transmission. includ-

ing A.C. D.C. generators, rotary transformers, induction and

revolving field generators.

In referring lu the fire at the Greenshields warehonse rin

Victoria Square, Montreal, The Witness stated tbat tbe fire

gave proof of the underground system of the Lachine Rapids

Company being superior 10 overhead mains. The poles carrying

the lighting mains of tbis company were broken and fell bo the

ground, togethier with the Street Railway and other companies'

wires, wbich lay in a maiss on 1h- ground but notwithstanding

this, tlie Lachine Rapids Hvdraulic & Land Company were

enabled to give every customer on their systein ligbî long be-

fore daylight, owing t0 the fact that they have an underground

sx stem. Before giving their customners light, broken wires and

poles had to be replaced.

The Montreal Gazette recently stated that the Graburn and

Blaney Canadian patent of the Graburn electrical thawing pro-

ccss bas been sold by the inventor, Nelson Graburu, of Mont-

rcal, to the Electrical Thawing Syndicate, Ltd., London, Eng.,

foi £7,ooo, and one-quarter interest in the companty. The

patent is intended to bc used in countries like the ilklonidyke,

whiere miniing is carried on with the ground being frozen 10 a

considerable depth. It provides for specially constructed dyna-
mos and electrodes, the latter being placed against the walls of

the shaft, with a space of from five 10 six feet of ground inter-
venling; so that wben the current is turned on, il bas ho cross the

face of this space 10 complete the circuit and the ground con-

tained therein, forming a resistance t0 the motion of the elec-

tricity, heat is generated and the ground thawed.

The Niagara Falls Power and Electrie Company bas won

in the suit against the Niagara Falls Park Coýmmissioners. The

Park Conimissioners claimed that the company hiad forfeited ils

charter because one clause, which said that by Nov. i il should

have conipleted water connection for 25,000 horse-power and

hîave ready for transmission io,ooo, developed horse-power, had

Plot been fulfilled. A series of questions were asked the Court

of Common Pleas, and to-day the judgment of that court was:

(i) That the agreement is nol void by reason of thie failure of

the works by Nov. 1, 1898; (2) thie Government or Commis-

sioners nîay not. by reason of the non-generatiors of elec-ricity

hy that date. declare the agreement void; (3) the Governmett

an(l Commissioners are not relieved from the agreement noî lu

grant any other company thie right t0 take or use the waters of
Niagara riv er.

W. A. Johns;on, of the W. A. Johnson Electric Company,

reports the recent sale of Westinghouse apparatus to the

Nletropolitan Railway Comnpany. Toronto, for the extension of

the present railway t0 Lake Simcoe. In the power bouse at

Bc. nd Lake will be installed two 6o cycle three-phase, A.C., D.C.,

geîîerators, each of abolit 400 11p., and a full complement oi

switchboard apparatus. step up transformers, lightning protc-

lion, ece., will he provided. Tlîe transmission voltage will be 16.-

,5oo. There will be two rotary transformers,6o cycles, three-phase.

giv ing 570 volts on direct current side, these will be located iii

siih-stations about 14 miles front the generating stations, step-

down static transforiners being provided bo reduce the voltage

to that suitable for the rotaries. The generalor switchiboard

sxill consist of eight marble panels, the sub-station swiîcbboarls

ef five marble panels with non-arcing and tank lightning ar-

rcters. In addition 10 the ahove there will be passenger and

freighit car equipmnents, inclnding one quadruple equipment for

hecavy freight car and double equipments for two ligbî freigbt

cars; two double equipment for ordinary passenger cars and

twvo quadruple equipments for heavy passenger coaches; the

nuiotors being used in these will be 38 B 50 h.p. eacb. Tbe sale

iiîctdes one 45 ton Baldwin-Westinghouse electric locomotor.

A Government engineer is examining the breakwaler at

Ricluibucto. If trade warrants il tlie entrance lu the barbor

Nvill be deepened 10 i9 or 20 feet on the bar.

P. C. Jones, Belleville, Ont., bas ordered fromn the Davis

Dry Dock Company, of Kingston, a 16 ba.p. fore <ind aft coin-

pcund engine for a niew steamn launchi 10 be completed by April

next.

Il is proposed 10 organize a local company aI St. John's.

Que., to build a steamier of a speed of 15 miles per hour and a

capacity for 450 passengers, as an excursion boat on thc

Richelieu river.

Nagle & Hislop, traders of Fort Resolution and Fort Rae.

bave purchased the steamer "Sparrow," now in winter quarters

at Grand Rapids. Tbey will take ber below Smith rapids in

the spring and will mun ber fronti Smith rapids t.. tle Archec

Ocean. This is te best builî of aIl the steamers put on the

Athabasca last stimmer.-Edmonton Bulletin.

26 6
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Il is said tui carrier, Lainec & Co.. tit welI-kaalo'.vn Levis
luîtild ry anud iiacli i ic maenî* have uasidenîakeaî tu sîapuly Captant
le, muer. ste wuîîild'lac d(iscoverer of tiit: Northi l'oie, gratis wvilis
th liv luni iisiiiui boatb îieeded.

111ci (2:l' n Coniaîiay lauinclied at Garden I slanid reeaiily
the~ I;irgesît sîtc;aner ever buiilt iliercuai. Site i-, iind the.

h ndmait. anid usi iiviticd for sit ictuber carrysi ag i rad el '.'.'veeau
w e'!tcrai hakc pbort, anid Gardlen I slanid.

At\. i lieci ig gif thie d irectors oi tilt Ri chlieîu & ( .1 i:ri.
N'a'.igatin Co. it %Vas dlccidc(l to add :aiolîer buat tg) the p)reSeait
Satgici:uy fiaret. aand iliat the sicaîilier -Saguenayi>- slti lue

rcsatnvalc( before [lie oaciitag of navigaiona. Site' w.ii lac
I iglated lie clctricil>'. anîd. t'.lieai fiaislied. h.' cual both ini -sîed
anad accommdaitlio t>î b aîy cf thie coaaup:îatiy'sý qntlcr hoats. A
lirat wvill lie ruaii. coni Iiieaacig at lIthe Olaeaiaag of naavig.ationa.
cvcry day. iaicluadiaag Suiiday. Titis alecisiaui on tlle part of ti-

board %'.1ll h.' reccivcd %vitl gcncral satisfaction. a., it wvill paermit
buîsiness aaaea wlio have tlicir faanili"' staying at Muarray Btay
10 spcnd Siinday iviiii thueir famariies. aaad reaaara In 0;.iisso

loaiday. A liotel .at 'Murray Bay. to cost $3o.ooo anid accoa-i
aaaa4.tc 300 giieqs is iii contcemplationi by tic coaiuaany. Thie
aac*w steataier " Toronito "lias biail lier trial trip. aaad vil ir llit
on Ilae Lankc Ontîario route imi thae spriaig.

Jano. Fi'.licr. îaresidcîît, Sîîîall & Fishier Ge., Lîtd., ironu
fùtusitler.. Wnudistock. N.B3.. is dcad.

Ei. T. WVilk'ie, C.E... Garletoun Place, Ouit..i s aaarrictd
rvceitlyv tu Miss K. Saaeddcasi. Almionte.

Alex. htnwie. Oi wa. 'liu wv:ts 'vclI-laaowlliaimaolig Ii.'
e:inly îiavig.tînrs of stei. Ottaw.a river. dicd J:.aittir> ast.

D)avid I liggiiis, ai cnaaîloycc of tie Si. L.awrenace l:oiiaidry.
T. roaito. icil imito a vat of boiliaig %vater rciitly aîîd w.as
f:,iaaly buraaed.

F. C. Armnstronag. avhio a.vent to Londonuai si yensr tt, lake ils
iiioriaiit îîo!;itaoa %vi tii l)mci. Ker Go C.. lias rcîîiract tb Cai

zdatoi in ) ii:rricdi.

G. IH. Mitchîell. tcnwai caîgîîcr. Niagara Falls, Ont.. lias
cçtîraaed( fronti Iotsidaiii. N'.Y.. aclacre lie lias beesa caigaged oan
extenîsive paublic %vork.; iuw goitig oin ia duiat cliv.

G. IL Moore, suais cf G. 1'. Moore. proharietor of uIcl "..
Spenace &Ç Go. fie wvorks. inuiltoa Oni.. dicd ver>' suddeîîly i

<ilw.rcccaitly. lIc travelled for lais fadîelr's firaia.

Ilugli '%Itcilestota. a gratîtc ai the Royal Military Col-
lue. Kinigstoni. Oaat.. aioav iaî Victoria, bas beai ordcrcd lay
site Goveranaieaîî t go to Alaska oaa a siarvcy expcdition

On Charistmaas Eve kayanoaad Smaith. çLlpcritiertictit of Ille.
Shecrbrooke. Quir.. strcet railavay. 'vas îarescaatcdl by ilie cm-
Ilioyecs ni thec conilpa-iay wviîl a fille gusld ring n, a tokea i o
esiccila.

Johln Il. Canmpbell. naîîîimîg ciagiaicer. %vio lias of laie bcen
wvorking wisli site Virgiaaia GoîtI Mining and Milliag Conapaany.
of Ainntaa. lins lîcea cngaged as iniaiing engiiacer anti stuhcrin-
tiildeit ai Ille S;nitiggler mainec.

P>. F. I idgsoaî. laie claici signial elagiaicer ai tic Granid
Trinail. sailed oaa Jant. 8 for Lonadon on te Parisian froua Iali-

fax\. and avilI look afier thec amanagemaent of tic Saxby & Far-
iuer signial wvork's i Londoan. avlaicli appoiîtîtaent lac rcceiv.'e.
a ilonil ago.

A. G. Allisoti. claie! dcsp-ticlîcr ai thie Granîd Trank atl
1'<.ronto. lias beeti diçnaiisscl on accotant of a rccent accident
ta a frcigli traita nt llehieville. Mr. Allisoa lias becia fony

yla.-rs in thec %ervice. andl i- saitl un hiave bccn the ohdicst ratilava>'
oîieraator in Anicric.

J. tl. M\talilfeltl. geaicral forcuan. motive poaver. niaclaint'
anad car dicliîriiiacaaîsç of te ýVatbi-l. sîationcd ai Su. Thanmai.
Ont., liasltiresa apponiea master inaclhaaic of the western
dlivis.ion ni Ille Waala .i:l lie.tdqi.-t-cr, i Port Gratiot. Rie
wvilh bc sticcec<Icd by F. WVhithcy. hatc of thae Illinois Ccntral.

Dr. S. A. Mitcell, soit of Joliti C. Mitchell, colatractur, 0t
I ingston. liab bccaî aaî>loimtcd rescarc*a assistantî ai the~ X'crke>

(J)bserv.ittry lin coaîîîcctioîî witlî Chiicago Uniiversity. lIle is at
gradu:îîe ui Qucecit' Collkge. wlîcrt: lie sctured tie dugrec of
M\.A.; lie albu won tilt degrec of PI..ut Jouis Hopkinis
Ulti'. rslty., Baltimîore.

'l'îliq Qaiehc i'elegraîîli1 says: chevalier clins. Baihlairge.
F. R.S.C.. tçltdressvd a letter to Mayor llareii. ruccntly. tenider-
isi Ii:lu resîgîla:ion oi tie paost whlai lie liasî lield su long a-.*
city ctigiticer. Nlr. Bnillairge. w.lia i.% 7J years chi. andia wlîose
services In the city have nicritvd tie resi wlîicli lic is iio% seck-
ing. is the tirst it ciigineer. linving becsi apîaoinicd to tdiat
pc-àt soaîa. tliirty years ago 'iniier t.ii inayoralty of lion. Jos.
C.-uchin. sua1ucî> ici.-Gov.crîiinr of M\lanitoba, Iprcviotîs;
tl, w.hiicli lie liad lield site. positio:î of city surve'yor. suicctediti-.

J i 1fwaý Vters.

Tihei ncw Unîioni station ai Ottawa wîhhl cost about $1,30.0,0.
A coîaipanv wvilI, i the next se.,isi of Parlianacait szel. in-

corporation witli pouwcr to acqîuire andi operate the Niagara
Central lZailiay, aisai to exteaad il bo laihîlllOaa. Trorontîo. Ille

Ni.aaaraRieraaid La.kc ( f ')
A liaudsoniclv iiluniiniiaLctl address %vas lasti noili Iarcscnted

IouCGitaes M. Ilays. gcneral mnager of tilt Grand Trunk. by
sise lfrualcrhood of Locomotive Fircanen oi Aincrîca. an ac-
Iksl(.wledgcflaenî of courtesies rcceiveal in cofllcCtioIi w'.il the~ last
.ui.sitial convention.

Ordcrs have bevii placced witli tite Nova Scotia Steel Go.
fOr 5.000 tons of steel rails for the I.C.R.. weiglinig 8J, 1 >oîIdS
4)> the Yard. wiviicli is 13 pouInds lieavier titan tuat gcnerally iii
aî.e oun tilt I..R.-Ncew Glasgoaw Bulletin.

jas. hiobson. tilt:. chic! engincer of the Grand Tfrunk Ra:il-
wa:>. wlio %vas ans charge of uIl reconstruction of UIl Victoria
bridge, lias rccived grcat praise, for thac caiseîaî ski]l displayed
il: tit.' aiaaiaar iii liiicli tie wor, %vas carricd out. unider bi,
directionî. Tlhe faci thai dtariag tlîc progrcss oi tilt work, iii-
chtadiaîg the. reniotal of tie great tube, 'tiacre was aao dclay of
the buasinecss of tilt Granid Truaîk. and that tilt trains passccl
uver Ille bridge as tasual, oaa sclicdîalc tiiac. bas beemi scleccd

for special admairationî. wvlicla lias been cxîircsscd iii the Britishi
cuîgiaaeeriiag journis aild cisett'lerc. Sir Charles Rvr-is
laas rccatly, iii Elagland, drawn attentiot titUis splcndid piccc
of wvork. at the saisie tinme indicating thai Eaiglislî enginaeering
was bchaind -o far as sianiilar %vork and probciais were
c<.aaccrnicd.

J. A. \I.-cdosntacil. clici cngisnecr of site Publ.lic WVorks De-
inirtnieait of Manuitoba. givcçes Uiollowîaaig sumaiary ci railway
extensions darîing Il pas: ycar. and tlhc uarposeul extesisn

oi $9 Tlie ra:lrond aimleatge consiruicted titis year is the
Da.uphina extenasiona frona Sfitota. .; indles. the Souîtlia.tcrai to
Marchand. .16 miles, Rockwood c.,teaision ons Stoncwall brandli.
20 miles, the Pilîcstcac extenisioni to Uie bouaidary of Il pro-

v.ilicc. 3 atiles of îrack. aaîd 17 aauites uf gradiag. Illsit-llatrt-
aacy extcn!%ioai, .1't uies. svîitcla coaiaicction bttwccni N.P. andi

J.4 . mile; anaking ia I a total of i7Sy4 miles. 'flac
probablc extenasionis of ncxt year arc: Tilt G.P.R. Pipcstonc
brancli irons tic end of track ai prescaît. S0 mailes ta tiltMos
Mîciantains. tic contintuation irouai Toualon. thie cnd of thie

prescut Rockw.ood brandi ta Gimli. on Lakc Wiinaaiprg. a dis-
tancc approxinaaîecly nf 20 miles. extension af tlac SotaUiwcçtcrîî
su tic L.,kc of the W'oods or Ram::. river-if Uic former lac
chiascn. 75 utiles; if il bc decicdcd ta go arotind tlle sotatliwçcst
corner nf ilac Lake of the WVoods to Rainy River, the lciigtli
of construiction w.ill bc in the raciglîlîorhood of 121 miles. If

tliri scason iý favorable about aoo aiddiiional mniles %vili bc con-
stnacted on site Dauphin lirac. carrýying il tu Ulic nortliern luait
af the pravince. and beyond. Thec construaction of the Belmont
branch wvil bc coniied to liartney or a point an the Souris
river in thnt vicir.ity. Other extcnsion.ç arc aisca being con-
sidered by tic Nortlicrn Paeific, the partieular location af which
i ie flot i laresent possible ta indicate."
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lai rait interview %villa a loca-l jotarîalisi re
Slîraalvy, C.ÉE., wio lias charge of lise constructiu

]..all ie aiad Lakîie Stipiror IRailwray :aioîg the Baie
1a.îîîe, is relîîorîed .as giving soinc iîuteresting dcii
aile work znw beang donc ai lise harbor of Mt~
L.:ge wiinri vlîici is living hit i l t h is poit b:
siiiiili. of Otilruva. 'viii b. vvilen coîatpicitd. 1.8oo0
aîd ";0 ives, is %vidatis, :111( wvili a1ccoinlinotialte two

aise Iargesi tonarge. b'leS111nîller eraft furiler
iige clevaloir. 10iio a ealiety oi i .003.om bu

.iu t:.tîceivar lise enîd &)a lie wh:ari: liais lia, airc.a
taeîd for. '*le sîeaaîîers wili bc îtrolucted fro

w hile iying ili Ilht. arhror, %vlaere. accorlint,. i.)
aise aaieiior.tge i.s . ise beNittSli kind. NIr.
struivd tuai %visai WvaN kaîownVl .1, the ilr.Irreiu. L.a
lie rvcl.tisine(. a %vork %vlaiclî coîîid he (loie wvui but
or expencsse. and the lanîd aia tiuestion used as 1 Sia
Sî'x litiai<reti mnarr ai wvork biastiag lthe cii! v
tweeaî Newv Carlisie aaad aiha.and hiai of t
alraidy hecsi acc(tiiiiî>lisictl. 'l'ite railway. ÏNr.

%.%as ils gtwdî condition and i tle sione wvork, for ii
o% cr tile Big Bonaventure river 'vas coanîleted
tise supcrst rîcttlire.

JVt~in JV1~ers.

'Ilie ruai Nlabl, Maiiiigè C",, Rvsblsiid. B.C , i
ttis-drill cuiiiiii.ssotr ji.

(jold si s suvi Cutizi> là. lutpkiiig upI.
ai 6idenitile are wvorkaîag -Mailt sis ne.

A Comaniy ut Luneaiburg, .. aiid Nlaliuiic
à>.$ lirivu becit toriied lu w uri tilt rida guid lait
beaî salade at .\etv Cornîwall.

A belivul us maiainag Instructioni lirab bcemi ope
hops, IJ.C., by A. J. Culsiiaiuti. M.L.. wIliu as kas
siclmoa %villa tilt liritisi Culusnbia Seliuoo f \liss
%tcre siaried jnitary gala.

J. D. Cliiaiiaan, v.liu a ep)rcselitstlise Etaglisi cr
i Culitrul (pi lite st. siefflieza. n.3,uickel projie

cteicd a tanbleaisae dsrccîiaag lat tu mnd io
tuis of t:r r.rdraîa Repiorter.

Tl: (jleaict: ii anad, Gras Comaiinny, os Gie
cnapital ut s oo liras bcia nlicurporacud, lise fol
tilt jîroviisiail dirciours: Uv.,. Pirrott, W. J.
Stzuall, K.~ J. x<. .Alded, A\. L. .\idred rui Geu.

Tite uui troui iiiiaes ai %%*udbiock, N.B1., lia
cliased b,. a Chiicigu airnsi, -nid a tramaiîny vvili b
ore bcds.. Abs aile tir is wcIl suted fur the iiiaiuiâ
grade btucel. uic iiidubtry iiiay bc a large aîid pcr::

L. Sliterk. Soai & Co., of lilaîalioaa, wlî) rarc
%%*Zllbridgu Ilcianatiîe mainae, Ilasuiiigs Cuutîy, lia'
to stapîly So taus per day tu the ilaîniîoii binitce
szid su bc tilt best àlsiîiîîcd tu llaiailioa,, rîcragil
15_1 pecr Ceint.

B3. Kelly, ui Uttiîaa. Classais tu Irvc salade a
covçrv of guid-bc;iriiig quartz Inailt icouity ofI
dhrec utigles frouaits le Kinagston aiid l>caabrokc rail
îîurclîasud tilt: îîrolerîy. Assrays takcii. ltc snuys, fa:

Illaig kiîowxii li Easîcrst Ontario.

'rîac Doaminaion Curai Comiprany is senidiaig oaa
exIîcricatccd caigisie drivcrs îo South Airi.a t
dctaauiistraic thai Capec B3reton coal îs excellent fi

îuuoses. lu aatay l>c rcîaacaatbeqrcqd ait c.Xlbcriiaieaital
salade diacre carly ils lise amtants. Tlacrc is said
îIaarizcî for stcazît coal ils Cape Colony.

l'le vailue nf ore produccd by tie lRos-slandc
alit ycar jti-st ended. reaclicd the cutoranous aggr.

~.So.7SSi. Tite slt'pntcîits %vcrc 116.6)7 touas.
riltdiiagz Dectitîb)cr la. 08997. lise %lipntczit, tvcrc 68
l'oc vaille oi ste orc îîîîîcd was $2.ioo.uoo. It
tile -siîpmcit front %lic f'iie% vverc niinost douhi

culiîly, J. M'u. %-.allie of lise omtiat itacreased $Zoooow or 33 per centl. Tite ycar
sii of lise AI' lias buti rein:rrable for lite influtx ut furcigx capitl., wiinch
des Chaleurs ti):.rt)ed butie ut tile beiler ýusl.iiid properiieb. VirNt ai bize
is regrLrdiiîg coiacs tu lis ratasai Aiierac.îi Curporaia, %vital iavestiiieaîs .)f
îtebaiae. Tite liarly ;ý5,ooo,0..
y' Ilesitey and .%a ta aaaaoaiauaî ait irtaig liu eîîîîiii ig ure mial, as. as àaad, bc
fecî ili luiigtii iade by lise hiru i%isse.%e Coiîiiîaaaiy, tvliiei li.î propecrly ui
slcaiatslips of m'irîw 'ter carcta c.\;tanaitaiua aîud reports rucuîved aruma
laiadward. A1 %tlt.vol kniîva aia.aîaaag etigaraeers. site bocard ut direcivra, lira,
sudes, %viil bc tleîdted to put lia u.ae: ut tl!ie aew i'.trcs anaîrgallittors. Thas
(Ila ets Coli- %%aii stpretlise ot paatu aeiî od ot savaaag raid colIcclaing tilt
ait ail tviads guld, atd rit lie% ,.aille taille atiord gre.ier pîuoeluii rtgaatiasi
Mr Slsaale. sieaîauîg Ille raaaa.aag.aaa. Ji as absoluiciîy mnapusbîebj tu g'el ai tlle

Sil:ialey ais> uialgn, ris oie iitîs, tilt suaîeritauenudeat, coitrols tie lt: %lolu
gons tvotîld minaeli<. l'lit: \\-Ill. ialioaiu t..uaaanaav, of Pterboro, (Jail..
litalt trouîble ai lise 1'arks Clasi tu have ei!c.d a cuatabilitaaîo dirai tea
itiaig grolaîtu rçvuitata waize filae mea tasent oi fret maling ores.

viliîeiî lies bc-. MrtdoC Vilirige ib tilt ctaitre ol active aataiaaaig Ujiert'nlaitàs.
lais wvork lias 'file IUVICe scLyb. *l'lie Cordo0a: sainte iii Bejiatunit, tll iitiqe
Siaaiey said. iurîliwest of M~arniur., is beiiig tvorked tiaider optiona by a
c tacv, bridge ivcaîîîa>' Eigli.sli synadialae. 'l'lac astiste was foriiacrly ouvaicd b)'

ruid avaiaaig Carscauia aaad Lainglaa, aiîd latîcrly b>y A. WV. Cntrscena,

'î.',of .Maraaaura. The ltsait of lise Cnanadati Guldields C-otai-
- - -== prai>' at l)loro tvill bu ruaîiaag iii a short liait. \Vork is beaatg

î.rosecctid steradily i V). E. .,,. Stewart's -Diaiaaond 1iî.
.abut six tuiiles tus, uf Madoc. A fcw veeks ago -Neyci'
Brthlers, rclirceittitg wenilîiy I3elgian Capitalisas, iiercesied«

ticiaseves iii liais inae, aîtd uatder lie directiona of Leoioild
.Nleyer-, îaiiuaiig eaagaaeer. of Biatassels, Belgiutii, a dArce coin-

iab orde:rcd a pariaaîti sliait lias beeii pl il, buildinag crecîed for boler
litîs, aîad ataaeltiatery inttsalled for hoisiag lthe ore tvorkiaig

The aaintes ,ittiît drills, tac., anad it is «xîîccd work vvill bc înisiied vigot.-
otasly dîariag aise tvisater.

Bary capital-
d i li i 14 DISI>UTEI> P>OINTS IN CONNECTION WITII THE~ CON-

STRIUCTION AND MAINTENANCE OF MACADAM-
sied at Kalis- IZED ROADS.

S. Ille classes 117 il. IutIN, Ma. Cm% soc. C. E.

Tite preselai pajier wvas wvritueaa in Ocuul>er, a&-)3, aidtul
ljitriiliS totV oî giaaily iiieiîdeu 10 bc useul as a privahe recurd ol tilt opitt
rlies l.asr~ savis exîtrcsseul by suveral ataiibers of tlt Arnuricaît Society of

rward tvctii Catii Eaigiiiccrs dîariîag lite course oi a discussioan oaa the sub-
.ueet befure us. telaîcl taia> lc fouaad in tlle trransactionis of iliai

aieue, watii a S.>cieiy for I)ccetiîber, iS892, aitu Fcbrîtary. iS).3. Tite purliosc
îotvaaag buaig of tlt îîauer s tw Comaatrthe Opnosof tit lite crsvi
Sanail, S. il. ieok par- iut aile dlsetissiunaiubovc alitudcul to, nos; so îtîciî %villa
M ay. a vievr ua briaagiaag fortvnird ran)ytliiaag iiew, wlicla would lac ai-
vu becai pair- aacsî impossible. but in order uo ascvrtaia iot fair lise diverse
c built Io Il opîinionis îiigii u rcc<oaiciletl or accotitate(l for b>' diflercice ii

icure of hligia Ille local coniditionts.
fattena onte. *'flac principal paointis discaisse.il are arraitgeîl uiidcr thie fol-

uperaling the lt>tviatg licauls. v'iz.: a. Grades. !. Draintage. 3. Tr.tister!;%
vu coijiraccud scctioii. 4. Theli nccssily for îisiag tlle TelfordI fouaidation rantt

r Tieorc is ais consrutionui. 5. Thte cuaisruciioa of aiarctaaaaizcdl rond,;
ig as Iligl -as wviîlaott flic Telford fouiadaiioa. 0 Qtahity of sloîîc, aaîd tilt

%izet of thie amacadamn. 7. Ihliiidiiag iltaicriai andu ils usciuliacess.
valtaabac di- Zolliiig-Wlicilicr by liorse or ,tcaatt rollcrs. 9. Repaî-trs or

.aarabout iautaaae Tite wvritr propioses 1tak iliesc ail ils uIl ordcr
îvay. Hie liats gavrai

r excccd aîay- is.Gai~-ur Owvctn stts tai an>. dctuarîtirt froia
naît ideal gratde of a 11cr cent. as îo a ecrralit exieni 10 bc resistctl,
and tdans lte ailitaa grade siiotalçl ncver bc lcss tistn ý1. pcr

c ot ils ntosi mcal. il) order to secaire propcr longituidintal drainage: anill iltat
0 practicaiiy Ille miaxiinîtîtai grade for ordintry couiatry -nîd gcerail travcl
uci for stcan shotald lac 4 pcr cent.. tvlîlcli is thliiiîtit ofi ait ordinary trotting
sliipntent %vas gai. F. Crotvcll (lifycr.- front NIr. Oweni as <o i per cent. heits
Io bc a1 large Ilte ideal1 grade-atu .;tatc.% tdais. iii liik opinijon. if a1 iaîaiforaîî

grade of 1 per cent, cati bc sctircîl. wiiîottt iitiadume crcpcisc. i

mntes during a, î'rcfcr.lblc notin 10 xcecul it. lt iant wlarc tlt rondi is ititalait-
:gatc toali fiag. tvith Ircqtliclat reversionç of gradie. lise limre u-vili do cqiiaii]Y
for flic ycar ttcil or evcn biteter wi'tli grades M 2 lier çent. Ile aiso sunies tha.t

.ooo Iots anul it i-- .vcll knlown thaI hlorscç aS -a rtalc travel licier on -a siigitly
a ngle ycatr lialy couîntry thita on a ded .cci. Tite otîter iîtcanbcrs wvin

cd. wlile hi *Exîacîed Ircint a pipr vead beknc ihe Cana.iian Socleeî; of Civil Enin~rcers
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jeciicil iii tIme diseusimi do 'lot apîmear lu Iiave loime*.ed u luis,
biauîcl of the smîbject. Thme wvriter would ventlure lu rvmmark limai

huti ul.umîui and nuni ni ummun grades ilîîghît bc mmade- lu ai lim e
via.-. of v-vllicies iloust likeily tu, nia:kc he greatesî usbe of mlime

r.a Ioî b li coi itrîîiedt. amni limat lie hîuebio of cost îwutid havme
lo u i .mnsîed. Ilu farmng dlistricts, %vimere lime large mumaprily
mii Ill lv elie.s Carry iieavy io:id, amnd dg) nu go> fastersi lisait a
wvaik, lime ma:xiimmu mmm grade îimglit vi beI raisvd ti 5 pur centi.
-uîd tlt:e exra cosl of 4 putr cent. grades cillier saved .oiîie
or e~îeîdoi itle road surfaîce. As lu the iimnîmitni grade.
maller wvili il.îw bo freciy «%long a w~aur.lable or gutier wmtim a

fa.it o! ',- per cemmt.. t lm:i a simijiar grade iiglit wd i bc talikem aîs
foin mmnmi- lng ummi bri st retchces of roadu, shourt late <f

im-%Ci bcinmg îmeriitlted lu) break grad~s or at suniiimi mt-ý. Thie f:tel
that horsts seeii to lrae bulitter oit induiatiiîg ronds. wlicre Ille
grades aie nsul over- 2 per centi.. lmami tliey would oit the level
is problluy dime to chiange ii the imuscles msed iii ascendinmi

ami dvseeimdjng titmis wvould :îpply, liowevcvr, imore lu lie. y lisait
tu> liglit trailic, as .1 troîtinîg liorsc, goiiîg aî a goud pave. wvoîld
fimud a ;. pur cit gradte pretly liard, and wvould pirobably travel
muuelm cas.ier oit lie ltvel tlim oui ai iuidtimatinîg rondi. esliteci.ai ly
if imliovcd 1<> w:lk at shmort distance Occasiomall. 'llie wvrimer

'v.'..iid admi tuai lie lias ofitem henni (dri'. r conuîlaîîî ol a lonig
ti.lill pll. evemi vieim ste grade was i iglît.

Secoiîdly. Dratiiage.-.Nr. Owc:î's opminmion m limai: -It is
imccessary ai a1 Il limis limai prolier aimd commitîlee pîrovismonm bc

mamde for ilmoromigli anmd perfect draiage of ltme %valcr (rosit t..e
rI ad'.vav; titms, as wveil as tic sicessmty of timmdr-drtiuiige is ter-
lamm spveificd locaîjîmeb, citimer by pipes or bind dramis, admmits
(>1 ilo disputei. %v'iiviî lie facl is retiesibered tuai ouie dollar spit
juiciublin initimîer draina.ge '.'.mii save îînaiy dollar% as a
c.tlîitzilized iid to mîeel ltme c.Imse!, of rcpaisinmg badly dramiid
sectionis o! tic road.- Lahami Anîdersonî. rcicrrmmg to ilie
raimy andm iniiddy pamrt of lIme coumntry ensu of Cenmtral Kanisas,

Iahstal: -Gîv cmi ai carîl road bkiliuîlly locaîed. properly
'lînjîvul for surface draim.îgm. amni %tilt mli tu roadaced iliorougiiy

timder draimeil ''iitilthI. say. lu tlm depîli of ai least iwo fuelt, ail
sisai ib simce3sary tu imnke titis a fairiy gond coimUîr rond il. t0
couver a sirip iii dIl iiddle. s:my 34 lu 10 feet '.vmd. wviiî si.\
incises o! gravei or sîmale.- M'r. Anîdersoni also rvecommîeids lime

eca\.vmtiomi om ampilc diteimes, anîd uisig lime cari h tissus obtaimeu
lu r:iz ste siîb-grauie abute tlme simrrouîdmig groîîîd nd Uic
ctviisîrucîiui i o drainis Initder tlt rond stîrince Ini ait Clay or
tiîi:îeious soimd. J. E. Cooper sites Ilînt: -Teliurd ronds Imît
logetiier vitlmlimi11 aîmd ligi roilimîg stanid bccatîse lime w..aier,
sisal %vii smrcly lid its way iimroimgl tic iîctai, is draimcd away
iiiroigi tilt 'eli!orc. anid tai "tilt mîacadamît ronds put 10-
geister ii ltme saisie way will go lu pieccs becatise sub-draiînage
13 iot Irovidcd.* W. C. Oniler oi lime otiier banmid si-tcs tîmat:

-i' lie suggaium limai tue enrili %ub-way beiuig il.niicimed msieac.d
o! buitig ai arc ut a circie causes lthe drafitage lu bc dufective
or imîsuliici is îlot corrct iii praclice; thai tic stome rond
ibuve tue foimdaîzom wiii, if properiy roilcd, bc îîraciicaliy '.'aler
tigmi, amd wiil presente ilsei nd lIme foîmidaioiî agamist uic ii-
rozids oai wvalr;" and :iiso says -I do îuiot ichieve it is wvorîiî lttle
or smoicy to siîke elaburatu sciimiis for umîder-draumiage of
brokei mt:i ronids. L'îîerai drains, liîoîmy-conîbed fimmdaîmomîs
ammd otlmcr cxp)cise for so-callcd drainage arc wascfmm exccss

:miid geumrciiy casi bc eoiiiîid." %tessrs. Oweuit, Anîdersoni aimd
Cooptr woid thuis teemmi lu ditier imaicriaily fronut .Mir. Oastlcr
a.% tu draiage. ii coser cxamninaiomi, imowcvcr, lIme difTcrcne
of opinion î:may bc comsiderably rcduccd. Ai arc agreed, o!
course, as lu Ille icccssity o! surface drainage. WVitt regard Io
iiider-dr.aisnage, Mr. Owei stales limai ils mîeccssity iii certin

sî-ccifmed localitics, citier by pilles or blimid drains, ndîmîis of no
disîtîmie. M.r. Amdcrso's, opiniion cvidenîlv is lImat an carin
rond siuouid bc îiîoromgiy under-drnmd witi hilc in ordcr
iliai iî umiglim bc put imîto fain)y good Ortler wmiî sixc incies of
grt-ci or simnie. Mr. Cooper semiîs lu tiik tuai tiîc Telford
icisiidniiom wiii net as ai undcr-drain. witei Mr. Oastier savcs
liirmscif frontm bcing t00 dognmatic by slnîing limai talcrai drainis

nuitm Ioncy-co:ibcd foundnîjomis eau gcmîcrniiy be omnitcd.
Smmciv NMr. Owvcims Mahnencut lint refcrrcd lu adîiis of no dis-

pute, silice imdrdimaeis ai absolmie ticeessiîy 'viîcre iliec
arc -prings umiiuir tic rond surface anid iii wci ciayvcy souls wiicrc
hIl eide iches w.ill tînt draim Ilte entre o! thc ron<I-Iîd. 'Mr.
Ammcrron'- opinion as to cartit ronds rnighi bc modiflcd iîY

taiing ilmat iii openi gravelly suis tic side ditic.ie, %%-lieni mio
100 far apart, iiy lic coimted oit tu drain the rond-bcd. ïN1r.

Ccoesidua ilînt %ic Teliord iuildaiomî '.ill aet as5 ai titdet-
draini mmi:y hld gond for a year or lwo afier lit, rond ii:m bcemm
c.istrtced. but lime %vrtter dues stol tiiiik limai i w.utmld imoim
gond for :miy leiigîii of isue, as lie lias ievem yet semi ai oiti
futumdaîioli (ug nip ini vilii Illte spaces Ic'veîlme s1iics
%vert stol comiiîilecly fiued wiîi eartmy imînîriai, su thamt mi coiild
stol Imubsiblly aci a%. a drainm. Inmdcccl, cvt -ci ieî ih li ommda-
lion was uile iicwv, il is almiost cerain limati lme water, oit ipass-
iiig througli it, woulic soak iiuo tic cart' bcow, '.îiîicss boille
siieciai prov.isiuon wcre imde lu carry il off :11 lie sides. M\r.
O.t.,îier*s selmemîme for avamidimmg iidr-draiiiagc aitogeliier by

lieiiig tic surface wceil rohleci %ould aisu imîvoive conistant ru-
pairs tu prevemil w.aler stanîding si slight hoilows. woultil pmro-
bably bc morte xhiemsi'.e i il lm ong runmmi a li ti îmde r-drailnge.
anmd comld ommi'. bc carricd out iii ricli district.s. The wvrter*:
exicicc. ilmougli rallier short, so far as actmni lraclicu gocs.
celiaily gous t0 show timat iess depîhl of stoite ja rcq'ircd Ott
a ii, well-dIrasiied rond-lied, l'ime approxinnle disiamice
apart l au iimcii drainîs actiimîtglît bc gmvcti: Ili open gravciiy.
somîs, drainîs fronti ilîrc Ici four fect dueli wii net ironsi iweity-
twec tu îiuirty led oit ecd side: si% sucit soit% ilte side dtteis

%wiil drain lime road-bcd pcerfcîiy il deep) emîomgh. WViiere tilt
soui is iunriy loamît, drainîs ivili aci about twlcl'' t0 fibîceuit feet
oui Cath side, iii titmis case, îîîîiess tic road surface is kecpi iii

g(od ordcr su as lu îiirov ait ramn watcr quîickiy jîllo lie sîde
dilciies, and muulcss tue rond-bcdl bc origiminily dry, as ouit a sidu
imili, or in ini ma:mkuieiîi, a co'.ered draini %voiid be rcqumircd
aic.ig lime cemntrc. Ili stiff dlay souls Frenîch drains cami oîily 'ou
cutîliiec oit for abouti cigiî Or tell feet oîm Cathm smdt. In wiiicim

casec, if lime suîi-soii be ted, V drainms rmuimmng (rosit te entmre
of time rond-iîvd diagonnlly 10 te sidcs ima>- bc siceed. Iii
nmakiîmg dtrainîs, it is weli ho rciiciber tui vvaivr '.viii noi iiov
timroiigi soit se uîeariy nit a evel as il xciiI imi ami1 olieu ci-imu-

miel Drainis. tiierefore. '.ciii ouiiy dry wvc;gc àii;micd sediimi
ozf grotitîd. aîid tlte deîtser lthe sout Ille sîcelier wviil bec e~c
Tîte sîibject of draitnage mtiglit bc cinsed b>y quotittg Mr. Cal-
viii Touinikits reiinrks. viz.: -It is possible: iy tnkiimg lthe

rca-cl simiicicmiîiy tiiick 10 ignore a wet boiîout. brît is
clucaîmer to arranmge for a dry base anîd place a iiîmmer rond oit
il. Draimnge is of lime first imnportancee. bui tiue eost o! drainîs
cati lic grcaîiy minîiied by îinkimg tue surface of tue rond as
t.nrly .aicr-iiglui a.; 1io,%ibic."

Tliirdîy.-Tlme trantsverse sctîionî of tlt road-bed aîîd of
tue fuidatioui. Mr. O'.vcît statcs timat "iî is agrcd oit ail
sides itat lte road-bcd siîoud, lic gradud 10 a surface uiuiforîi

wviîi lthe fiiusiied roadvny,' anîd lthai lus lîrnmicc is 10 roll
lthe rondt(-bcd '.vicmi io fotîidatioui is tiscd. bt mîoî l roll il
lîrevioîs 10 layiîug a Telford foutîdatiou. %v'.imcl lit brmmmgs 10 a

iiimifori surface by scoopiiig out the carlth uclow lthe decîter
Mholles. Nlr. Onstier dots 3101 agrec witli Mr. Owcen as to
gradimg ltme rond-bcd ho a surface uniborut wmiim tue iiiisliedl
rond, anmd prebers lu grade il Icvel aeross; firsl>, bccautse mi iS
elicaîter, ammd, sccotmdiy, liecause à adittîts o! îmsiîîg stomuts o!
difîcreit tiuickicss, the iarger stouies 'cmuig îuinccd in tuet
cîire. Nir. Qasîler also prebers 10 coîmpact tilt rond-lied iiy
rcdliutg, anmd ducs 3301 agrec wtyjli à\r. Otvcsis plaît of layuii-1

lthe foiuîdaîioîî, c'.ci by scoopitîg ouI carth under tlm stones.
as lic does 301 tiiiîk iî necessnry limat te surface o! the fout-
dationi shmouîd le qîuihe eceu. Mr. Cailatait staicd limai luis
î:raic icas 10 gracIe tlmc rond-bcd ho a suirfa-ce îuuiforîît wiîth
tic finisimed roadwny scîiriiug good laierai drainage.
Thmaîs Codrimîgton. boruîîeniy Gemmerai Stilîcriticmidcuiî ot
Rc'.ids iii Southt M'ies. -tftcr s:nîimtg limai, siuîce limuiier limnu.iimig

-ind otimer lic.vy traffic gcncraiiy ttkcs lthe sidcs of a1 rond,
giv.cs.it ns Ili% opinionu liat il is tsuniiy better- to borm it e rond-
licd %viit iii suirfacc ciliez- micanly or alogctiier paralici ho lthe
finistied surfaces so as în hma'.' a imniformît or ainiosi utiiforiti

thimckncss of îîueîaiiing. 'Mr. Codringtoti nîso stales limai this
nihîod of fornmation is .tnîlil wili lte td.isîîtige limat n dry
ferumation surface us prcp.trcdl for te rond maîcriais.

The n'.ricr thinks, thîcfore. limaI il rnigil bc fairiy con-
cided iimaî wimere thcre ir. iikciy to bc heav.y tramfcecxîcnding
o'.er te cîttire wiciîi of lthe rac ilm road-bcd simouid be
gradcdl cilimer e\xachiy. or aimost. parnili in tl iÇnitic s,îr-
face. and timat titis mehod of gradiîîg lime ro.tc-Iuctl i n.li litih
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tu keeup il dry dîîriîtg constructiont, but that il canîtot bce
cuîîîîîed ont for drainage jiorposes for any great lime afler the
ru at lias lieust ttistîed; but that, iii the case ut ronds fur lightter
traffie, wiîicli siîouid of jitcessity lic cheaper, the ru.ud-bud iinigilt
lie iadc tint, anîd lite: crowîîing of tue t*inished( surface obtainied
liy niakoîig bothli t: foutidatioît :uîd tuc îtîacadani tliintiier lu-
w;îrds tite sides. As for the coîttpitud surface,. sate district
of uchicli tlu writer liad charge iii Irelaid, the iisosai ride w:t:
tu r:îise the cetre aboî'e th sides at t rate of une inch per
yard of whittî front t cetre to tlt side, the siope beiîîg
sttej)ter at tite sides îhiia iii tie centre. Mr. Oweîi states that
for a si\tcit-foot ruadway, ait average crowîîing ot four intes
is dcsiralie. witich is at te rate of one inch intt wo fce front
tilt centre to side, or a gratte of otte iii twciîty-four. 'lite
otiier tîtettîliers wiîu îook part ii the discutssiont did îlot qutes-
lion the staîtcutc. Mr. Codringioiî's opinion is ltai lte fait
fronît the centre to the sides îîeud flot be miore tit six incites
oit a tiîirîy-foot roaid. or onie it tiîirty frontt cetitîrc to side, attt
sioîtld ncvcr excecd nine iîtcies or one in tweitly; and dit for
a rond cigliîcti or lweîty feet wite titrce or four itîctes, or
fronît one in îiiirty'six ta oîue it tiirty is etiouigh. lie aiso re-
mtarks that, if tite sutrface bc stegleeîed atnd allowcd bo Wear
into, ruts, no aintuni of convexity wili cicar the surface of
water. Titis latter stateîîîeîî cati bic ftîiiy endorsedl by the
writer, wiîo sawv a gracI rond laîi winter. abîout foarteeti feet
wvide, iii thc centre of a sixty-six foot rond aliowaîîce. anti
ratsed about two feet above the level of lthe walcr tables aI the
edges of the sidewitks, tlt witer tables lieittg qutl dry, attd
yet tlte roadway. wltici wças badiy rotîcd. wa- foul of water.
atnd arîtst intîassable. lind ilis rond bicen w~eii iîarrowed antt
t-clied, it iniiglt htave liecît kcpit in good contditionî. As tere
vins ito disctission ont titis stîbject. il inigltt ie laken for
grated tat oit tite level. or oit easy grades, a fail of front otte
iii tltirty 10 otie in tltirty-six is srifficaeitt. atnd titat oit ls thc
slopc front the centre to tilt sides migit lic fro:ni onte ~In îwtîty
10 otte ut tiîiry. aîtd titat it ts titlcs tu try to àiittke hlier
ciowiiiig lake the placc of an1 et-cil surface for transverse drain-
age

(To lie coîîîinîtd).

-'ieG. A. Robtertsont catcht basi antd iap. described itt
ur Novcntiber issute. is tlrca(]% receivinig stbsîaîii- recogntitiotn

of ils tîterits. %lie .oitreai Pipe F'otudry Co. iiavitg iad ait
oruler front tlt Corporation of %Vcsttotrtt, Qnîc.. for »o. wiicii
zrc îîow in ptositionî. anîd givitîg contpietc saiitcioît.

-0.iig îo ii tncrcased dcmand lin Cantada for the Nortoti
Bali-Bcariiig jacks, A. 0. Norton wvili cîtiargu itis Piaitt a
Coaticook, Qtîe.. aîîd cquip) il witiî speciai maciiîry. Export
liusiness wiii aiso bc iîandied front titis point, siinents iiav-
ing rcccntiy becen made t0 japasi. Southt Aitterica, Haivaii:in
lisJaids atnd Newv Zeaiaid.

-Titis printitive coitveyatîee sceîts rallier to ttock lte ii'
itroveinttits of tlîe zagc. A htorse raiiroad, about a ntUIc iii letigtli,
accoitimodates the resideits of a suburli of Sait Franceisco. The
grade is about 315t_- per ccitt. A Itorsc drawvs te car anid passcit'
gcrs upitili, the car dcscctids by ils own gravity, and tliit car-
ries lte htorse on the rear iltiafortn of lte car. Tiîc ascent is
mîade at te rate of 3'/- mtiles ait tour, tc descîit is aI lte aver-
auge raIe of 5 iies ail iour.

-The Hamtilton, Ont., flasi Furnace Coiîtpany lias decideci
to instali n stcI plant itt conneclion wvitt te blast furnace ai
once, aîtd cinployntcnt wvli bc givcn to a large itunber of skiticd
workincn. %%VIîen tue blast furnace icas proposed, thic ity passcd
a by-law graîîling a bonus of $65,ooo and an addiîional soin of
$-6o,ooo wvas tolie granîcd if the stcci works .vcre it opecratiori
waitin a certain tîme. Tue laIter bonus iapscd, but the coîtîpany
docs flot întcnd to ask, any (tirtiter fav'or froin tc city.

-George W.aring ilitennls going to Quebcc to ercct aîîd
dri-'e mbt tite woods a novci machine for hauliig logs on the
siiowv ly slcam poiver. The miciîinc is. mide int Michtigan antI
is la bc sent by rail 10 a station oit îte l.C.R. cast of Levis.
wvierc Mr. lfVaring xvili put it togetiter and drive il about
stevcnty-Çive ntiles 10 ils place of operalion in lte forcsî, on te
licad waters of lte St. John river. George Cushing o! St.

Johnt is the etitterprisiiig luitileraa wito is slarlirtg luis new
îîîeîiod of liattdiig iogs iii lte Wvoods. *frie weigit of lte mfa-
cine is utpwards of twertty toits. Il is said tutai severai o! titese
eitgittes arc oîteraîiîîg about NVinttipe)tg attd ii ilt western States.
'Thtis iiew departître iili lic watclted witii iiitercst.-St. Johnt Soit

-Il ib probable tuat for te i'irst lttei iii otr iiistory lthe
Uttiteul States wiii titis ycar lie sttrpassed by j(îtssia as a pro'
du cer o! pciroliettî. Redticinîg t fie i otis to thle communtoî stand-
aîîd of îîîeîric torts, wu prodîiced it 1897 a total of 7.703,236 lotis.
wiie the qtintty reported for Rîtssia ivas 6,919,000 toits. For
tue first iai of lthe ureset year, ltowever, accordiîtg to Rttssiaut
off'icial figutres qîîoîed by The Clitittiker 7cittting, the output a
.1.993,300 ilictric toits, wiicit poits lu a1 total for the year ait'
pîroxilttating 8,000.000 toits. Tue output of lthe Uited Stes
foi tSpS8 wiIl itot difier grcatiy frontt thal of 1897; if anyltiitg it
wiil lic soiewliai lcss, so ltai WCe ttay expect 10 (ail to lthe
sceoîtd place-Tue Enginîeerintg andîc Mliing joutrnal.

-A bîîrîîslîed fitnishî oit the jourîtai, of axIes for raiiway
c:îrriages aîtd locomotives lias gi'eit good service, aîd uias licen
used oit îtaîty roads for a long limie, says The Americait En,:'
iteetr. Tue advarttage of it is t0 sittootti lte suîrface of tilt jour-
uial after tue finishing ciii, aîtd to siiorîît lthe pcriod of lircaking
iii Tue burîîisliîg is done by Ilîrce rolcrs carried ont a tool
test and bcariîîg against lthe jouîrnal, considerable pressure
in.ing obtaiîtcd liy a screw. 'llie rest is fed aloiîg so tai the
Çiisiig cul aîd lte burnisîirtg are donc ai tlt saint tilic. Mr.
Atizinson. o! tue Ca!iaidiait Pacifie, uses te burnisier oit pistont
rods. and iîtcîds 10 utse il oit valve rods. as weil as oit jotrniias.
lie siated, aI tite rcent Master Mcchanics' Conivention. thai il
gave the liest fintish that lie knewi of for pistont rods.

-Alttotigli s0 receîîîiy brougit to lte notice of the Southt
Africati public. tue adoption o! acetylenie as ait illumtinat is
îî;akîtg steady progress. hi is recognized init titere is a distintct
fîid open for it in Soth Africa arttoig the sinalier towits, ntd
out the sulitrbaît districts of iatrgcr towns wlic paraffin or
catidies are sîiii lte chie! illuitnant. At the present price o!
itittortcd carbide, £32 10 £36 Per toit it Johtantnesbttrg, aceiy-
lette gas shows îîo cconitoîy ovcr the cecric ligiet. bol witii tue
citcapciig of printe cosi and lte loîverittg of freighîs-and WvC
ttii:dIcrst-nd lthat te Gcririaiî'Atistratiaîi Go. litas noîv conscntcd
to ncccpi il at a slilit additioniîa chtarge ovcr ordinary cargo
rates-a redîctioît iii cost inay b: eventually cffected lthat naY
Icad ta ils competitîg eveit wiîli the eiectric ligit. li lte case
of the manufacture of calcium carbide liiîg underlakent in
South Africa, lthe rcduction in cost whici wouid foilow wvouid
citibie il 10 successfuilly coîtpete with ail coniers.-Soutit
African \tfining journal.

-TIc report of lte Jaîttes' Bay Railway commîission, ap-
peiinled by lte cizy of Toronto, w~as iîanded 10 tuet City Council
ai ils last mteetintg for 1,80. The commission lias cmnbodicd in
tue recport it only the informtion abtaincd by tc expeditioti
stent oOI t0 examnine tue country along lthe roule of the pro-
î>osed line, but ziso deais witt lthe questionî of Toronlo's Irans-
portationt facilities, witit spcciai reference to lte proposcd Col-
inigwood Air line, tle itarlior improvenients, te Sauli Sté.
Marie and James Bay Railwny, and lte conneclion ai Scotia
witî tce Parry Souid rontd. TIîc conclusions arriî-ed ai by the
expcdiiioîi, wiiici werc eoîtdutîcd initier W.T T. Jennittgs anti
Major Viliiers-Saîtkecy, city surveyor, are as !oiloîvs: That a
new uine front or ticar Toroîtto, Barrie, or Waublitene rtorth
to or itear Sudbutry, etc.. wvoîld open up a ncwv section iuîiy as
gcod as tai beiwven Graveiittîrsi and North Bay, and tat
such a line' would sitorten the distance Io W~innipeg by fr1113
fifty miles; that a tew Une in the mncaniime from. sny, Venter.
northîcast 10, Temaogarni La-ke, wvouid lie of immiediate beniefit
in dcvcloping tuai large sectiont iii ils very near future. ltai a
uine front Northi Bay to Tetnogamni aîtd north to the Blanche
river country,. a liuidrcd miles, woutid make ani availabic outiet
for tîte lands and foresi produtets of tlise rcgions, inciuding lte
extensive vaiiey af the Montreal river; that g titrougli Une 10
James Bay should bc construtccd by tvay of the iast namned
route;, ltat lthe ultimatc extension of the Une fromt the divide la
Jamcs Bay is a mater for fultre consideralion.


