
THE CANADIAN ENGiNEER

,ro begit, witit, it includes ail titose conubinations of the
clitinical cientets whose formation depends lapon tite Itrocesses
ci lufe, and which, therefore, occur citîter in plants or animais.
its history is cyclical, consisting of a1 constructive phase or
pcriod of growtl:. and a destructive phase or period of dccay;

siderable proportion of commnon sait. Tite actual amnouits oi
the differeut substances as titey occur iu 'vater supplies are cx-
ceedinigly minute, as wvill bc scW~ by referring to %t above iable
of anaiysis, one o! whiclt sa:nies (B) is a itighly poliuted onle.
Iletice, iutîle:nsclvs these substances arc of very little ini-

tc dentt of t latnt or allnit tormuîg the divtdtnig lia it c portnce. hl is in the hlistory o! th watur whici titeir tîresence
twten the two phanses. Thle cycle bcgins by the appropriation of indicates that titeir significauce lies. Tîtus the chemnical analysis
il crî. purcly minerai substances froin the cartit by tîte green cau tell uis not oîtly what is in the 'vater, but also a great deal
plants, witich derive Ilte necessary ettergy front thte sunlightt; -.bout whiat is goiug on1 ini it. ht is oilly tçitlîin recent, ycars,
.ait% ends wvitli the conttplete disintegration of the mîore or less itowever, tît ttc neîtods o! orgattic axtalysis have beet: capable
comiplvx structures whîicît cosistituted its organic citaractur, and o! produci:tg sucît results, wheu tîte first attcntpts at watcr
the retrai of tîte cientents c0 Ille carti:. %Vitlî regard t0 tte liturification were muade. vcry littkc 'as known of tîte organie
natutre oi the changes il iinay Ilave ttndcrgone, il is oniy 'vaîi nitatter in solution, and tite object aintcd i 'vas stmpiy tîte
thoste in tîte second or dlestructive phase that wu arc coucerncd. clarification of tite waîer, or the retovai o! suspcndcd matter
At the begisining of tiais phtase, at the dcath of thc plant or visible Io tite eyc.
animal. wue find that ail organie natter is coznposed niniffy of Thsw tecnionftig hnJa sSmpni
carboît, oxygen, ltydrogcîz -%ild nitrogen. VThe more naitrogesn it 13,cnIutdasn itato ln o fteLno
contaits. tce more objectionable it is froîn a sanitary point o! %v839, comnsîrct ac oaf fitraio plazt of othitei of tîzed ofî

view Ths dstrctie poces i essntillyoneof \idtio. - broad shaliow basint or reservoir witlt water-tigltt bottomn and
Tîte firs: step) is tîte oxidation of tltc carboîz by tite oxygett ofni s h etiwa bu 2fcaditws ild bu
tîte body itseif, or by tat froin viitout forntg carboîtic acid sds u ct vsaott et n vsfhe oaot
gas, and leuvistg the nitrogeut atîd hydrogcn 10 unite to !orni hall titis deptt 'vitît tltc filtcring mnaterial, whiclt consisted o!

antîttonia. As deconttîositioz: procceds, t amimonia is itself it:uiiorm la>crs; of sntali stones, gravel and sand. the stoncs ozz

oxidizcd-tltc hydroge to l0 ormn water, aztd tîte ititrogen Io forit" tite bottant attd tîze fimtest sand on tite top. Througli tîte bottom

nitrons acid. Tltc last step is tc reduction of the nitrous acid layer o! stones aztd gravel cxtc:tdcd a number of brancît drains

t0 nitric acid. The nitrous and ititric acids do flot reiaini frc leading ihalo a largcr central drain wvlicli wvas connected to, tite
but combine %villt Soule bise present. as soda or potasz. to orin outiet. The inlet to, tc filuer bcd opcncd abovc the surface o!

ttitritcs attd nitrates, Ille latter beiztg purcly minerai; sutbstattces; tîte sand, and b)ùthi it and the outlet tvere provided wvitlt gates.

50 tîtat tîte fintal resuilts o! the decomiposition proccss arc car- The process of ftlteritg consistcd in ilooding this bccd cf sand
bottic acid. 'valer, azzd ntitrates. Tizus tîte dcad inorganaie and grave]. and drawing off tîze water irom bcneathi by incans
xnattrials siccdcd for thte formation of organic structures arc of tite systcmn o! îtndcr draints, wvhiclt wcrc built with open

only borrowed, aztd ulhi-.1itciy arc r-ctur:tcd to tite cartît agailn jc.tnts. The rate eouid be rcgulatcd by te gates or otiter ap-
«as tt:crt ase wltcit thcy were takcn iront iî. Rcturning :10w to pamatîts on tîte inlet and outiet pipes.
thc cltcinicai analysis. wc find tîte rcsîzîts given in soine sud' As fitration progrcssed thc suzrface cf tîte sas- 1 bccame
lomri -as thte ioiiowing. whici is tite one tsecl by the 'Massa- graduiiy cltokcd up by the formation tapon il of a .ayer coin-
chusetîs Siatc Board of Hcaitît: poscd oi tuateriai rcito-.cd irom the watcr. Whcn Ibis layer

_________________________________________________ bccamec 50 initl>rvious -as 10 prevent the 'vater passing in

--Recsidtc on- suflftcient quantiifts, tite filuer 'vas sloppcd. tc 'vater lcvel
diawzt dowzt bclow tîte surface of tite bcd, and the deposit layer

Evapratizt. -Atîtiona.-rentiovcd. togetier with irom >4 10 i inci of sand. Wltcn the

-Albutnzinoid.- surface tvas stnoothicd and ievcllcd. the bcd 'vas rcady to bc put
in action :ugain. The ircqucrncy o! the scrapings dcpcnded upoti

-~~ * the condition of tite 'vater and the rate at wvlich it 'vas fiitcrcdl;
E - aitd wlten lie sand layer land becone rcduccd in tltitclncss to

0 tvlit %vas cosisidcrcd a propcr inininini, the whlolc amount rc-
.~zi, moved tvas piccd at ono lime, cit*.er by necw sand. or by tîze

A 3.83s 1.00 .0032 .oo.4S .0012 -9 set apings alter tltey liad been îtoroughly vaslata. The restuhs
B 40.2.; .. .097 .0.316 .0222 6.32 from tize tse o! thcsc filitrs wverc so satisfactory according to

C 10.50O 2.40 .027 .01,56 .0120 2.78 thte idcas of purifled water then in vogue. that in thc foiiowing
- .. _______ ________ years scyeral othlers 'vere buiit in England, and a littie later on

-irogen as- the continent, especially in Germant>. Some cf tîte Miost m-
portant of the continental fitcrs built during this pcriod tvcrc
des-igned by t Englisi engineers Gi and Lindicy. They
w ~erc ail built on thc samie genecral lines -as the Simpson filter
describcd abovc: tîze dails varying somlcwhat with the individ-

tn ual notions of the designers.
A .oo5o .oooo x.6 Averagc sutrface wvatcr. Iît Anterica practicaiiy no attention ivas paid 10 thc mater.
I; .3500 .0,300 5.3 Private weil. The iatc Jas. P. Kirkwood 'vas emnployed b>' te eity of St.
C .14oo .013 3.6 1lystic Lakc. Lcuiis t0 report upon tite condition o! its wvatcr supply. His

__________________________________________________ report incided the restit of his personai observations of the

Now t las ccx fond hata vry ccuatc an atthe Workiztg o! several Europcan filters, and wvas transiatcd and
-now tias cart foun tiatY acho oer accr zt athe widcly rend on the continent of Europe. But lais recommenda-

organic maticr i:t water by a checutical analysis as t0 dctcrinic lions to St. Louis, so far as flltcr-beds wvcrc concerncd. tvcre
tue a:tîoutit and condition o! the nitrogen prcsent. Thtzs, undcr nol adoptcd. And betwccn titat lime -and 1892. orti>' ttvo plants

the ica of lbuninid A mona ac encre amtant Whcli were buitii in Amelrica. one at Potigikccpsic, N.Y., in i872. the
lie a poftoa Aibuminoiparmmoni re ntoen wcdl anons dcrticit other un 1874 at Huîdson, N.X'., botit being «alter designs b>'

re ro r i orgni o iat pr t o!. tî iro gen viictc wi i de r Kirk-vood. A littie carliir. inl 187. the English citemists

notyetbcgn z dcompsc.Tjisc oluins ilcrcorc rcrc- Wankyri n Frankland invenlcd nct* and improvcd methods
Scait hec bcg iiitn c e d comnpose. T Sti clu tngins t Illfoe, repre- o! organic analysis whlicit led to M ore attention î>inar paid to
scî îlts uoniiitcs o! Amutreia cztsiextin iiia liten waer îte organie mal-tecr in solution in 'vater. A ncttw importance wvas
NThe aou ntcis (otdr N ir c ) m monay re s nl dc ay b gut; u de as attribUtedi tO il at tiis tinte hy reason o! te ideasç whicit

NitousAcis (r Ntries)dccy silifurtiter idvanccd-: while tver- alitan ltelil conccrning Ilte processes of fermentattion and
tinder Nitrates lte amounts cnteced reprcscnt the Ititrogen dempiio.T'asupseltadcycud omn-
derived irom tht portion o! tîte original organic alater tvbiclt cdeco-i t on. rgai ,ltoeib> ctat vitit cotherb corgni-

ita pasedîiîoîzit il tc tags o deayand~vltchbasbee fttîer -.lrcakdy in process o! dccomposition: Ibis hcing the
crnyertdc mint pîtrel> incri al .ter agin. Tlhe importance o! ilirory advancedl by the chteminî Lichig. vho, helci timat ordinar3'
tite deierintation of ale citînrine is. ttat. an excesstve .intount alcoltolie fermentations 'vere prodzceci by tîte dcad andi deca>'-
points to con:airination b)Y sewa-gc tvitici aiways cont.iins. acon- ing Ycast ccls, instead cf b>' ite action o! lthe living aind grow-


