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ANTWERP WATER \VORXS AN~D USE 0F SPONGY
IRON FOR FILTERING.

M thelu eîglithi Meeting îof thp 's1î'4î <d iti' I i ist itt ii of
Civil L.îgiiîeers iîcid ouiît uday, the, 16il of .Taîiary , M r,
,laineq Ilitiie,é, F.11.S. E., Prvamitleît, i thie eitair. the Valser
rendl wai oil "'The ilîîtnerli M'itler WVorks,' by3 Mr. Williani
Andeiîrson, M. Iît .E
TI'ie Anîlior coiniencetl hy statiiig thit j,, I-Sil th cntncees
ila for tiîtî aîppily of %vater tu thte cilt ai itwvrjî frit ilitu

fle iiaids of Isis listn. Aiitwv-trii lia' a oîîîliîîif '2mtb,u4lo
itli.habitats %; il rikeit as the thiirîl lai est pmort iii Emroe, u i[

coisttctioî of the stocks tii, wttter i'i'îyw, lvrjv, 1 -aui
à,liaw Wela aîdl opiel calialis. An8 tis- stnVage dit ratiigtenmeitnq
were ver)' inîlîerrect, the %vcli Water, tho'n ÏhI eca., bri.ilm, aud
sîarklîog, wmt for te nînat part (faitgertlli' t, tiaiiti.ttl

The schessie ttopteti by lise Authiî'. bio, tiie oiily aime lirai-
tieshie frontî a fleaucial p'oint of view, d as dirigiîîally.stuggeslte'î
by Mr*. a * Qnick, M. lîist. L...ndi consisttît mn taking tîme

watets cf tlie river Nethe, ait affllîeît of the Escaut, ait a poîinit
Il utiles front Aîitwtri,. îdîerc it walls rossedl liv the Malines
liond. The waters of tue Netite mere, lioweî'er,* quitt uumft ta
coisi),ete wîtli the exitiîîg suppily, afteroîiiy orthiîary filtrtionî
tiîroughi san'i, berat' the> were greatly cttlouîit by îîtaty
malter, aiin vt'îy finely atîspended nîud, %elîîch couild not bcs
separal eitlier by subsidence or filtraion. Nlott-,vetr, lucre
wouii ]lave been grent risl, iii iîîroduiîcug iat ait inmportant
town, vratcr floius a river which flowed throiîgi a higiisy cul-
tivateti anit ,oîilu co ry ; anit tine attciît to suiîîply Ant-
_lrp frotn t tiid' Ntite COnltd îrobabiy neyer have been made

hait mo Irofesgor ischois îîrocess of filtration tiîroiigispongy
iron conte titiler the notite of the Author. rThe propertîca of
fineiy ilividediiinetaliî iron as a materia for filtera hadl, for
soute tinte, attracteit the attention of chemailts. professer Dis%-
chof', lr. Frankland, anti INI. llattoîi hait iemoiistrateit tiîat
it pocsessed the power of uiestroying organto inipurilies, remît'-
ing colour, aeaaing fiiely susî''iudi natter, softeiag, andi
above all, deaîroyînjc tue germas of pîttrefaction, of bacteria,
and lire ably tiiose of epfideuie diseases. To cotifirni tht' evi-
douce afortied by laborator experimeuits, and t'y, spoiigy irou

dontegtie filters, which had beeu in use for soule tîme, it ivas
deternsined to carry out experintent ont a largo acale at Wael-
hein, the itroposeit site of thse intake of the works., idier the
auspices of 31ir. Ogston, Asqoc. lust. C.E. The arrangement
recommiendeit by Profeîtsor Bisciiof took the forci, of a pair of'
fitters, having an sggregale area. et 630 square et. The first
filter was to be piscètl on a hilier levet thian tiie second, antI
te be filleit wîth a lied of spong'y itou and gras'el, ntîxed in the
proportion nt one t0 three, covere't by a layer ot ordîuary niter
sand, the oflice of which wis ta qeparate thse grosser suspeuîleti
matter. In this huler file water woulîl becoine clîsrggei wit
iron, ta elluninate wiich it was te be exuîosed ta the air, andi
passedl throngh a second or ordinary sanit filler iii whici tito
red oxide woulit be depositetl. Tue exlmriments were carricit
on for three nionths, andt proveit se sntisfactory that ail doubts
about thse effiiaey of thse plocess were removemi, and the itesigina

Iwere made for tise permanent works.
The terres of the cncSsion requireti a daily supply of .33

Rallons pier hcad for 175,000 iimabitants, or nearly 6 million
gallon% per day ; but, ii lime lit instance, the pîtmiping: mn-
chinery andt mainî wêre te be laidlclown for only 40 pier cent.
of that quantity. Thte worlcs eottaisted of a 42.inci intake
pipe, two aetthtîg pondts of ait sggregate capaeity of 2,640,000

dependemt. engine, frraisingtheo stetti valor 19 feet mbt the
apongy- iron filter beds ; thrc eipotgy iron filters huiviug an
aggregate area of more ltait 31,0110 st1nare feet, three ini
filtera of tite sanme »relt. two caet; irisn filtcetld wster. tanks,
contaiiiiug together :140,000 galions, andi two pairs of limant.
Pns'iing engilîca of'170 H.'l. decieb, together with their boiera
anditings.- The Nemime beiug a tidai river, carrving nip the
drainage or' Malines on tle flood antI iîriimgig clownî that of
the~ villages oiu its uitîer waters on titi ebb, the authorities
prescrit'ed certain litutîts wiîiiin wieii alonte the waters 8honhi
be taken ; titesx restrictest the finie avaliai'ie for 11111 ng the
retthtmig ponds to abouit tbree quarters of an heur iii each file.

Testlng pondg, of a rapatty te hnît twêive ]lttire siîl',iy,
were excavateul tniediuteiy in rear of the, riveriak suud lîneit
with dry atonte pitehing. Tho ntatuire of tiié groun' it was ex.
ccediiigiy treacheroîts, a bvd cf water.loggetl silt extending
under thc wlîole atress, at a depth of 6 te 7 feet beli the %ur-
face ; it was thougît prtudent, thert'foré, te constrîtet lte filter

Icîls cntiri'm nt earthwork reatinig on tue surface, and ta trust
tu itutdie listinîgs te .4ecure te nimce4sary %vister tiglituasq, andi

:ii lt 1pile f'tittdatioinq for tue enîgins-' lînas" untd ehiiîîey.
'lTh cîîviroiis cf Autwerm beîîîg v.'ry fiat didtl a perlait ofa

higlu service reservoîr beîîîg cîuistructtîl, thte filtercîl %ster-
taniks werci, tiirefore, 1 I)avett close te the eigiits lieue, nit
thet service, was tiaîntatued. liy îititierruiîtd rattitîg of tiîo
eilgiiles, whiici, for luis l'nrîî)o.e, î'.'rea rr-aigeil iii pairs, enoil
piar couIllît ut rîglît angies, au0 tuaI lîcy cotil rilt lit aty

spiredi b.ît'v(ei 1 ýj ittiu -2 revoliitos lier itet. 1'To îroviîtc
si'aiiîît tue etfee't of frost, thte ttovl cxpcîeiuîit mss aid1teil or
iieatitîg tue seater, as il. ilawved te the screw puntpg. fi, mens
of îîîieeted stlent, lthe Atttr stiling tiînt tiie ".'cit'rieurti or
ltî.st i itt'r seetac ta iticate tuai. tue arrangemaent wouli
pirotvo eflictelît.

'Te resait of eiglîteeti iîosîin wuirkig hlli been very salis-
faetory, the water liîvîing reinainlei pure, 1 righît andi clear
îiirotigiîoit tut' tiîue. 'l'lie îjtongy iron Ilait not show» an

satinîs of cdetersoratton or wttatiîig ; andî' Dr. Franklnd, î'io liat
i'isiteti tîne works, hll reliorlest very f.tvourabiy of tue procean
eif~loyeil, îlot oiîly with respect to tihe coîoria' conittionî of
tute wnîer, bat al.go with rehorenco ta tue comaplets dles rmtction
of bacterii nuit titeir germa.

Tine wmter front the punping sationt waq carnie 1 -. n a 20
inch main1 for 10 mtiles along theîr Maiieýs Ult' ; ils collige WA4

dl 'icribeit at leugtiî, logelimer witiî tii" tsdiîliance't for getling
rid of air anti of ioding itigerotit siîocks. The disîrîballoît
of suîbsidiary mains andi service ptipes in'tlîe city wis expiain.
est, logelimer wili lie inainuer it whiclî the varions sorvicess
were laid on. lhy te systoîn adlopteti a conistant circulatmo'i
was kept up) as far as possible iii the istribtilonî uilie%
îimroîiglout the ciîy. It perunitteit a ranges ao' piîiet ta bu
siîuî oit' wlîlîoîî -itoppiln2 the liaspîly of the moîgibouriug
streee.s, anîl eveut oftls ensableti the serviçe ta b- kept up) wli,'i
portions of oune of the rmainîs hai te le nulit. oif. A comnpiri.
son wau instituteit as ta lthe relative ost of Germat and uitn
glish pipes. Th'ie tuanner of lesting, as fast. nï lte Ilipes w,'re
laid, was descrihtî, anitlie lPaller couicluilest wiîî tote tbat..
nient limat the worlca wera erecîed in fifteem usonîha, la n o4t
of £280.000.

ON GOVERNINO ENGINTFZ BY REGULATINO THE
EXPANSION.

(nComtdumded /roiit payee 50.)

Pcrfcct qovcrtziig.-lerfect gaveruiîîg wîth antoinhic exitn.
-cin nr jq ilii4tr-stoi hy Fig 7, Pîtte 49. lime fulil lin,. ni

thse loweat thirmi of fle iitgrant indicastes tm on.ti, LhaI is, the
men pressure on the piston ivhich ivould exactiy Iniance the
Icad :thigl uîay lie called th11 iîîdepeumlenl variable. Tht' 4iotîcit
power.iine rtîining besiuie il shows the netuai mensi jiren.ure
on the piton, or tue powver. lt la obvions hat; lte spaces en-
cioseit belween the zero lino andi the ntd lino, andi betweens thc
zero lusse anit the power line, wili on the average ho equnltel
each olimer,.as illîmatrateit iy the horir.ontaily suit verticaiiy
shatied qlaces. Mhen te ltsad is ici excegs, the epeetian th îe
position of the gavernor wili fuil. WVhcu tue powver i5 iii exc,'aq,
the apreit anti tise position of the governor wi'1i ris"-. The
diaý grm iS merely itiîtatratis'e, audtnnt quantitative. 't'h ti
- at iipposeil to rige suii('.sii1y fromt 3 te., ani siimiultaneottilv

the.stieeit of the cilgine, ltae pSition of the govermior, s.nd tiu'e
Tag pre.sure on tue pistou begin te vaty, unlil the power

riges to balance the tond. TIc speoit thers.remauîs unifornu, but
ratmer siower. Thisa ta elown by ail the -lisses changing ta
position 4, anîd rentniuiîuig there. The liorizontaiiy 41tt,iîtd
space represents lte potçer givun olit by time fly.'wiet-. Further
on tue tond. is siîplioted ta fallt 1', anît tue spîeilt ta rin,f ta 2.
The verticaliy iiadeî l a;tci' timeu rt prebents tht' ptower absorbeit
by the fiy.wbe-el.

Rmetardoiou froisis .noray.-Thig ix iiitstrateîi îv Fig. 8.

page 49. Thic lai ti 1upoel 4o vary front '2 ta 4. Tlh.'
M.,et lino falis Iront 2 ho 4. andithe go4enor uine ioes tIc.

sainIe; but owiuig ta the storage tiîo nis»a pressure or pinivr
lne dors ttot siniultaneosiy rise ta liste 4. The iîpeed tiiere.

fore coutinues ta haltl, any ta liue 5, anul thc gns'ernor, insteati
af rensising ah poituon 4, halls; t positioni 5, thuis pnitting Oit
to inach messin. Tue spixt wiil then begin tui rige agaitiutli
tau mach sIta sshut al'; ant in calusequeunce sev,'ri oscul.
latioins oh specd Inke tplace withotît any flîther change in the
toad.

[hiarch, 1883.


