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the sanci, gravel and tdcrdrains; but uncler any giccît conditions
il varies (within practicai linîits) dircîly as te rate. lit soune

lfite old filters, thc outlcî tvas conitcîed dircctly ta a cear
v.ater basin, or puinp wcll; and t differciice iii levci bet\wcn

tesurface ofti i aîr iii the filtcr ani of timat lu tic weii was,
of course, equal ta the iass of liead. Fluctuations in the draft
upon the wcil produced corrcsponding fluctuations iïn the
filtcring licad, and tiierefore in the rate, tvhicli îvas thus auto-
mically adjusied to the desnand. In others, howvcver, sanie sort
of appiratus tcas placed between te fittcr and tic clear water
basin by whlich the rate could bc kept constant. This is 110w

coîîsidered ta be of the greatest importance for the reason that
bacîcrial tests ai the efflutents have slîawn that înarked duteriora-
lion invariably follows fluctuation lu the rates. This is probabiy
cauised by the ntcchanical disturbances produced iut the sand-bcd
and surface film. For details af such tests, sec Repart Mass.
Statu Board of Healtit for 1894.

Iu tilt newcst plants, therefore, somne kind of at -arrangc-
ment is aiways provided for the regulation ai the flow. Siiice
the rate varies directly as the loss afi hcad, it is innutiaterial wii
is regulated. Somu af tîtese devices, tlhcrefare, regitiate the
flowv directly, whilc ailiers accoznplisi the saine result by tic
inmdirect nielliod of regulating tilt ioss af ltead. In order that
the iormier inay be kept the saine framn anc day ta another, the
1aîter rimist bc gradually inicreused as tile periad af service ai the
bcd exîends, so as ta correspond with tue incrcasing resistance
ai tlie surface layer. This is cffcctcd automiatieally in tlte device
tîhich was desigtued by Lindiey for te filters at WVarsaw. Tice
apparatuis is cotitained in a waîcr-tiglit claiaber, eonncîed on
anc side with Ilie filter, and an the other wiîii the clear waler
baein. Tite rate nt whicli tlic waîcr can pass frot anc ta te
.citler dcpends uipan the deptli ta wlîich the sis ln tic sliding
pipe c-,tcnd beneath tc surface af t water. Titis is adjuste'i
by wciglis at tic ailier end ai Ille cliain wcli passes aver :1
pulicy. Titus tue rate cari bc kepi constant; and as the resist-
ance ai the lied inereases Uic level of tue tvatcr in the chaluier
wilI autoinaticaily adjusti usel ta produce thc neccssary diffec-
cnves ini le-vel or loss ofaihead.

In th(- ntethofi ai regulation deviscd by Gi for Ulic 'Tege
%vcrks ai the Berlini water supply, the outiet front thi niddlc
chaniber is throtigli a wc;r; aîid Uic dcpt af 'caler an ils crest,
-ad, ticrcfore, it discliarge, is itîdicated by tUic hcigh i ofIle
float rcad on te scale. Tihis is kcpt constant by inicaxs af tilt
g:iîe. Tite corresponding loss of liad is siiown by the dift-zrctice
ai tce readitigs ait antiaUer scale. Kccpisig tilt watcr in the
fitet aiays i the sainie levcl, a conîstant rate can only be mtain-*
tatnicd by lte graduai falling af the level iii the riglît iîaîd
chliber and a conisequexit îcidcr aîcîing ai Uic gaie.

As ta tic liiti bcyoiîd wicili tic ioss ai lîcad slîaulcl nal lc
allowed ta go, tic general opiniont scetîîs ta bu tat it siîofld
iloî tic grenier titan tue dcptlîo ai ater on tc bied, tliaugiî tc
Uîw'brencc expeinîcuts have îîot siiawî a:îy bad cifcîs front
ececcdizig titis lintit. As a gencrai tlîing it rnay bc statcýi tuai.
cvc-rytliing cisc bciîîg cq:tal, the lîiglicr the rate the poorer the
quality ai tec fittrate. But mritil fairly low rates titis deteriorat-
tion is sliglit. sa tîtat cntircly satisiactary resuts can tic ob-
tatned tvitl ratcs up ta 3 or 3Yî Mîilion gallonîs Per acre lier
day. Prohably Itiglicr rates coild lic safeiy enliploycd if vcry
greait cairc tere cxcrciscd in the aperaliti of the fluecr. Tite
rt-hmivc rffeels of high andi low rates front a fitiatcial pointu of
viewv are diîcuîsscd iurtlier art.

Wiln the clogging af site fiter bied lias bcconie sticl as to
rcAqVire a Ioss of head greater Ihlan tc prcscribed liuilit, tîte
ielc is closcd attid the tcatcr allow.cd ta drain away tîntil it lias

strnk sattie distance bciov the surface af the sand. Mlent titis
lias becoine sufficiently firn, worknicn eniter tue bçd wthi pinks
%%liccllbarrows andi broad fiat siiovels. WVh,ýiàcse îlîcy c.trc-
ftifly Ttiiave lte stiraice layer nnd pile iî up in lutile lîcaps,
whlicli îiîcy aitcrwards retîtove 'cliii lie barrows. Tite deptit re-
nioved varics frant Y? ta i inclh, and avcrages about S-rlof ai a
it'cl. Tite surface of tict sand is tiien raked ta loosen up the
pneking caîîsed by the boots af tic tcarknîcni. ani alter smooith-
tîîg clown any irregularitics the pianks arc rcnîaved andi the filuer
is rcady for anather periati ai service. Tliz refiiiing bccgns front
bclow by adniitting îhrottgh the tandertirains flltecd Ivatcr front
.tnatthr bcd in action. The abject of titis is ta drive out the

atir front the pores- ai tc santi, wiîerc ils prcseîcce iti tue fortu
ai buiblcs wtcoîld cause considerabie iiîtttîcessary frictioni.
Wlîctt uic tvaîer lias riseut a few incites above the surface ai tuec
s;und, tue iowur caltîecîloit is stut off, and tue rcfiiliutg 15 coin-
pie:ted by imtanîs af tic surface inlet. Before filtrationt tîrpesr
bcgitîs te wcaer sitoîîld bc allawcd ta stanîd on tue bcd for
several iouars; or the first mîillion gallons or so sîtotlci be
%%,.sied. Tite anituni wastcd cati be reduiced by begininig tilt
filtratioat a a low rate, aîîd graduaiiy increasing il ta lthe naxi-
mni. Wilicn tilt scripirlgs have rcdticed the sand-bed ta tIte
mtinimumtî ailowable tltickness, lthe total anrount removcd, whlicît
li; int ile rîîeantiîîe been îlîorouglîly waslîcd, is replaced at aile
titnte. Before doiiîg so the sturface ai the pernmanent layer, wccl
is neyver remiovet, sitouti be loosencti îp by bciîîg sîîaded aver

Ina depîli ai six incites or so. If titis is not donc, iliere is at
lialbility of sutb-surface claggiîîg at its jîuction citi thei cicaît
sand. MVlen the fluter is staried again, it is, ecept for the per-
limaitent layer, in lte condition ai a ncw julter, andi 50 requires
ezzira care in operating il, aîîd tue faltrate sitouti bc wcastd for a
luntcht longer tinte ulian is requireti afuer the scrapings. Picike
of the Berlin wtcairworks places titis period ai six days. Cati-
siderîng te iabor îîccessary, and tue tinte the bied is out of lise.
tItis repiacing ai Ille saîîd is ait expensive aperaîlon, andi shtld
not aceîtr aitener titan caui bc a-vaided. lu tost planîts tue
tîsitai1 perioti is about onîce a1 year.

Sontetinres il is possible ta obtain niwcu' ean satît ai les-,
cost titatn is fccsszry ta tcasi tîte aid. But this is rarely Ile
case; lietce an inmportant part ai tîte equipmcîîî ai a faîr-stzed
filtr-atioti Plant is tue aPParatus for tlle tcasling ai tue santi. Tite
siltrîtest ai lthe inttiods enîployeti for luis purpose consîsis ai
a broati shlîaiow box, wilicli is set in an ineliiteti position. Tîte
dirty saxîd is tlîrown iat this box, andi a jet ai wvaîcr pla-yeti
tipoti it front a hase. The water overfiaws front the lower éutd
af tlîe box anti carnecs tue dirt witiî it. This is contititi unîl
the walcr runs off ciean. Tite niore ciaborate intîîtods entplo '
tîeeltaîical nteans ta farce the îcater tltrough tlie sand. Drin!-
tcaAlers, apcraîed by lîorsc or stearit powecr, are iargeiy useti iti
Gc.rmaîty. Tlicy are set in an inciiitcd position, and tue Sand.
wtcit streants ai wtcatr playing tîpott il, is forccd frot the lowcr
t0 te upper endi b>' nîcans af revolving spiral blades. Varioxs
ailier nîcîhotis tmore or less art the saint principle are etîiployce.

Tite " Ejector " tcasicr is probabiy tlle iost effictit oi ail
the nuteîotis ettîployet. It coitsists ai a series ai caîticai hop-
lim arraîîged ln a row. Ai the botti efach Itoppcr is an
ejectar ilîrougli wcliclî a streanî i of aler Passes tîtder a pressture
ail 15 or 2o ]lbs. Tite dirty sand is throîcn int tlie fîrsi r.tad
largcst happer. Froun titis it is ejectcdti lrougli a vertical pipe
ilît a trougi, front tvhici il faits mbt lte next happer. Ilcre
Ille saine tiîing accîîrs; andti ei proeess is repeaîcd uttil the
îcaicr, whlicli is continually overfloîviug front tue happers. conte.;
oùf cîcar. Tite whlî arrangentent must bc enclase i lu a
mrasanry tilt, front wiicli lthe dirty witcr is conducîed by drains.
Six or ciglit itoppers arc rcquircd for cacît machine, whitî wll
have a capacit>' ai front 3 ta6 cubie yards per îoîtr. Saiid
washers ai tiîs type are tîscd ln tilt ncw filiers at liainburg.
arnd are ta bc useti ii tce plant now tînder construction au
Albany, N.Y. Dcîaiis ai tue latter are given ln Engineceringr
Ne'ws. Feiîruary ici, 1898. Tite voalune ai wvatr rcqîîired ir

satd-casîiigvaries. according ta tic meilioc ttse<l, front z2 ici
20 titîtes tiai oif teSandi; te ejector machines apparcntly re-
qtmiring uIl niosi. Tite question af cost wiii bc rcferreti la
tintr iiîî%ntnîance.

(ta bc continuecti.

Tite attalstiutler eias- in pracîlcai suirceying it cout
.-- ction with tc faýciti-:s ai apiiet science of 'MeGill Unîivcrsity.
beugan S:pieniîbcr r. Carillon, P.Q., is tc heatdquatrters or the
cl.%,% tItis ycar. antd lierc a scnics af pracîlcal suîrvcys ai pros.-
pcctivc rail'vays andi a conîtinuation af the partial sîtrvey oi lthe
Ottaîva river are bicitîg carriedl oui. Upwards af forty-fivc
students, whot inienti cnîcring upon the courses ai architecctire.
nîining. andt civil andi clcînicai engineering, arc attcnding the
ciass. tvhielt xviii continue until the session ai tlie Faculi' tif
Applicti Scictnce opens. C. Hi. M.\cLcod. professor oi surveying
ard geodcsey. J. G. G. Kcrry. lccttîrer in survcying, andi R. S
Lea, assistant utrofessor oi civil enigineering, arc lu charge ai
thz %vorik of tilt eass.


