
THE CANADIAN ENGINLEEI<

THE~ JENINEERS' CLUB3, TORONTO.

Duriiug the last tlîrce mioîtlis seveiî ai nîctiligs of tic civil
cligincers, arclîitccts andi surveyors residelt iii Toronto, have
beeîî ficld for the purpose of orgailiziîig ant enginleers' club, Oll
the sainîe basis as similar organizations iii Detroit, Clcvclaîîd,
St. Paul, Denver, Rochiester and înany other citics in the
Uliited States. At tlie last incehing, licld at tlic Rossin I-ouse
on tic evcnisig of May 5th, thc organization was fully, lauinclicd.
ait[ tlic folloîving officcrs wcre clcctcd for tlic current yuar:
Presidctnt, Kivas Tully; vicc-president, C. J. Crowlcy; directors,
C. Il. Rtist, E. B. Temple and A. L. 1IIcrtzberg; secrctury,
Willis Cluipnuani; trcasurcr, T. B. Speiglit. Regialar mectiiig.z
will bc lîeld on thc first Tucsday iii cadhi îuoîitl, except the
mnc sntlis of july and August. and the aniual rncctig on tie first
1Tîiesday iii Febrtiary. Ail classes of cnigineers, civil, niechan-
ical, sinitary, liydraulic, clcirical, mining andl rilitary, pro-
fcý:sors iii engineering and architecture. architects aîîd land sur-
vçy&.rs arc cligiblc for ninljiiersliiip. Tite club starts witli about
forty mcmibcrs. It is proposcd to arrange for a down towni
club roomi next ycar. If is flot the intention to permit tilt club
to usîîrp the futictions of any o! tlic cxisting professional ocr
teclhnicatl societies, the principal objcct beiiîg of a bocial
character.

ARTIFICIAL SAND STONE.

Ait effort is being mnade to introdu.ce thc manufacture Of
aitificial sand stone into Caniada under a process invcîîted by
WIliami Owen. Owen-stone, as it is calleul, is a liard and lîand-
son;c ste. Qtuartzose sand is first dried by hecat, it is tien
mi.ecd dry witli lydraulic lime iii proportion of about 12%7 oi the
latter. Tite mixture, still dry, is packcd into moulds of any
dcsired shape, tic filled nîoulds being bîîilt u-n in a steel franie.
Tite latter is conveyed by tranmway to a steel cylizider, iuîside of
whiclh it is placcd, auîd flic cylinder being closed water necar the
boiling point is ad-nittcd and a pressure o! front 6o Ibs. to
70 Ihs. înaintained. Tite water is kept lieated by stcani coiks
Tite resîîltiîîg stone is claimted to be verv liard and durable, and
to be clieaîer tlian natural of tlic saine guaide.

SAND FILTRATION 0F PUBLIC WATER SUPPLIES.*

BY R. S. LEA, ASSOC. .11. cAN. SOC. C. E.

In thickly populatcd districts and in tlîe niiborliood of
chties and toîvns tie ivastes oi humîait life anîd huîmait iîidustry
arc a continuîal mniace Io tie hecah o! the inliabitants. Na-
turc's înetliod of preserving the balanice betwecn growîlî and
dccay, by utilizing aninmal îvaste as plant food, is no longer
effectual. Tite lakes and sireains begin to, serve tlîe double
purpose of sources of water supply and receptacles for seivage.
Hence it is evidexît that among the niost urgent o! tlîe ques-
tions witlî wvliclî tie municipal engincer înay have to deal are
tlicse connected with the securing and rnaintaitring o! tlîe de-
grec of pîîrity necessary ini water intcnded for domestic use.
l'he proper nietliods to, be employed in thc accornplisliment oif
this object I1epend as rnuch upon biological as upon inechianical
principles, so tlîat a certain dcgrcc o! familiarity wvith tliese
principles auîd witlith Oinethods of the cheniist and biologist
wvill bc necessary to the engincer engaged in snicl work, ini order
that lic may be able to avail liiisclf iîîtclligcntly of tixeir assist-

kanice. Europea-n chties, liaviîîg carlier felt the necessity, have
devotcd nîucli more attenition to iliese niatters, and are con-
sequently furtiier advanic.-d iii tlîeir nietiiods ni dealing witli
tiieni tlîan is the case with thc cities in Anierica. Neverthcess,
by far tîte most imiportant series of investigations into the sîîb-
jcct o! the purification of ivater and sevage are tliose knowni
as flic " Lawrence " experiments, carricd on tînder the direction
of thc Board o! Health o! the State of Masýachusctts. Thîis
board, froni its foundation in 1869, always devoted a great deail
o! attention to the condition o! the ivater supplies of tlic State.
In M88, the tilnc bcing particularly appropriite. it appointcd a
body of experts to the exclusive duty of conducting a series of
observations and exporinients, wvith tilt objeet o! findiiig the
best unethods for purifying botlî water and sewage. These c\-
peinlents are still in progrcss, aîîd the annual reports o! the
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departîinent, giviiîg tilt results o! tlîeîr investigationis, arc ex-
ccediîgly valtiable to engilîcers and otliers iinterestcd iii stici
questions. lit Berlin and iii a feîv otîser large Etiropeaîî citits
haviiig wvaterworks departincuits provided %vith Uic nucessary
scientihie e(luipl)euit and mianiagemnîet, inaiiy careful experinîcîits
have: buil miade on tlte working of tlîe large wvater-filter bcds o!
the SyMteins. Thie resuilts of sucli experitiits as diese have ail
estîccial value front the !act tlîat tlicy are conductcd on a large
seale, and under conîditions whvlîi exist iin actual lîractice. On
tic ctlîer lîand, these saine circuiîîstances render titeiîî less re-
hiable as a îîîeaîs of determinling tlîe truc prixîciples lîpon wh1ich
tlie îroccss of filtration depeîîds.

Tite object of thîis piper is to describe, as f ully as reason-
ablt: liîîîits wvill permîit, first, tlîe circuinstances uiîdcr whiclî
%valt supplies becouue polluted, auîd the nature of thi5 pollution;
aîîd seconîd, tie process of puriiyiîig it agaiti iii large quantitizs
by saiîd filtrationi. 0f course pure water is prefecable to puri-
fied watur; or, as lias becti said, îvith watcr "innlocence is better
ttîanî repcentanîce." Usifortutiately, liovever, water whlose îîatural
stute is above suspicion is Oltenî cxcccdiiîgly di(iicult to pro-
cuire, except at a cost whlich is practically prohibitive. Conse-
queîîtly, nîany cities aîîd towîis, cspecially the larger ones, arc
fcr-ccd to lise sucli waters as inay bu practically available, atîc
to niake flic best of tlicîin. But tlîis best is by lo nilcaîîs te bc
lîcîcI ligly. By tlîe niethods to bc described later it is p)ossile
to so chîange the nîature aîîd cliaracterisis o! polluîted watcr e.s
to convert it to tie appearance, tastc, aîîd probably absohîite
iwliolesoineîiess o! flic înost innocenît of intuntain torrents.
M'ater lias tic uîîfortunate capacity of readily dissolving maîîy
o! the substanîccs with whlich it inay coulc iii conîtact; so tlîat
outside o! Il le 1-boratory, clicnically puce wvatcr is practically
uîiknowii. S(- of tliese foreign elemnîts zsay not only bc
quite lîarniless, but niay actîially iiîîprove the qunlity of the
watcr. It is, lîowver, witl flic Otliers, whlicli nake the watcr
containiiig thient tunsiglîtly in appcaraîîcc, disagrccable to taste
or sincîl, or datigerous to, lialtli-iin other words, with the
substances wlîicli constitute pollution-that we arc cspccially
cciicerncd.

If wc divide ail waters according to their source, into
groîîîîd waters aîîd surface waters, the geuicral statemnt înay
bc miade, thiat il is ouly in the latter class tiat arc found %viat,
nîay bc properly ternîcd Pollutcd supplies. Tite fornmer are
subjecied to sucli a rigorous process o! natural purification as to
place tlieni bcyond tlic need of aîîy artificial treatmcnt.

Surface waters, or the waters o! lakes, ponds, rivers.
strvauiis, etc., arc hiable to reccive mîore or less serious pollution
froîn tic following sources: r. Tlîey may bc colorcd by the
drainîage of swamps. 2. Tite waters o! înany streams beconie
turbid with dlay and otlier suispcndcd niatters aftcr lieavy rains.
3. Tite waters of lakes, ponîds and storage reservoirs are liable,
at certain seasous of tlic year, to coîîîain large growtlîs of
algae and Otlîer nminute water-plaiits wvlicli float about, barely
visible to the eye, but wvlich arc capable of imparting ta the
water disagrjeablc fastes and odo-s. 4. Any of these classes of
surface waters rnay have dischargcd into tiien a greater or less
quantity of hinnan sewage; lcading, under certain circunistances,
to very grave consequences.

In determining thc quality o! a given wvatcr supply, the
proper method of proccdure is as follows: i. To make a local
examiniution o! the watcr shied, in- order tlîat aIl probable
sources o! pollution may be discovered. 2. TMien, if necessary,
to have chenical analyses nmade of samples o! the ivater, by
iîicli the nature of the contamination, and to a certain ex.ýtcnt

its nîoînt and origin, may be asccrtaincd. 3. To makc a
biological cxanîination giving tlîe nuimber and species o! the
living organisîîîs thiat may be present. This will bc o! assistance
iii intcrprctir.g the chienical inilysis: and also in detecting the
possible presence of organisms whiicli in tdieniscîves might con-
stitute an element o! danger.

Before discussing the results o! these analyses, it inay be
stated ini advance, that it is in connection îvith the organic mat-
ter in water, dissolved or suspended, visible or invisible, that
serious pollution froni a sanitary staîîdpoint is to be appre-
hcnded. And it is in the informationi which thcy furnish on-
this point that the chic! value o! tic aiîalyses consists. But ini
eider to iiiterpret thein propcrly it ivill bc necessary to allude
briefly. to the constitution o! organie matter and to tlîe changes
it is Hiable ta undergo.


