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which this iiintcrinl fiiids useful npplicntioii. C'aiivns 
niitl cordngc trcntcd IJY tlic IVillcstlcii proccss nrc iiot 
increnscd in wig l i t  or rigidity, ns is tlic cnsc \vlicii 
tarrctl niid otlicrwisc trcntctl; whilst i i  high tlcgrcc of 
frccdoiii froiii iiiildow, iiinidd, rot, niitl tlccay, niid 
grcnter diirnbility gciicriilly nrc thus scciirctl. 
h,fullcr dcscri itioii of tlic vnrious iiscs to which 

t~ icso  \\rillcs(Icii h r i c s  iiiny be piit will bo sliortly 
givcn iii n 1)npcr on tho subjcct to 1Jc coiiiiiiiiiiicntctl 
to  tlic Socicby of Arts. 

DISCUSSIOS. 
rrlic Cii. \ i i:ms snit1 lie wns siire tho Society \voultl 

tliiiiik Dr. \Vriglit for briiigiiig bcforc tliciii it  w r y  
uscfiil npplic:itinii of it rcry \vcll-kiiowii rcnctitiii. I t  
wns w r y  crideiit tliiit siicli n iiictliotl of watcrlirooling 
fnbrics niid rciidcriiig tliciii iiitlcstructiblc iiiiist Iiitvc 
iiiniiy Iirncticnl i1pplicntioiis. It wns iiitcrcstiiig to 
know froiii rccciit cspcriiiiciits iiintlo iii Frniice witli 
rcpr t l  to tlic iiiost cflcctiinl iiictliod of clcstroyiiig 
poisonous gcriiis, tlint i n  iiiniiy cnscs sulplintc of 
coppcr csccetlctl nll 0 t h  tlisiiifcctniits. Of coiirsc 
in iiioist cliiiintcs, wlicrc iiiilclew nntl rot wcrc spcciiilly 
to bo fcnrctl, tlicsc substiiiiccs trcntcd iii tlic iiiiiiiiicr 
tlcscribctl w i i u l t l  bo j)rncticnlly iiitlcstriictillc. Slcclicrs 
lint1 bccii nlrcntly piclilctl with siil1llintc of coplicr to 
a ccrtnin cstciit, but tlic ntltlitioii of tho iiiiiiiiniiiiiiii 
salt witli its snlvciit nctioii on tlic ccllulosc, lioiiitctl 
to tlic possibility of a iiiiicli wiilcr iqiplicntioii of this 
proccss. 

Nr. T Y I ~ E I ~  nskcd wlictlicr tlic thick relics, siiiiiplcs 
of wliicli wcrc slio~vii, ivcrc ~vntcr~ironfctl tlirouglioiit, 
or wnr tlic cstcrior oiily wiiterliroofctl. 

Dr. I\ri:it:ii*r rqilictl tlint tho proccss nq nliplictl to 
ropes nntl eniivns was not so iiiiicli iiitciitlctl to rciidcr 
tliciii wntcrliroof ii i  tlic sciisc of kccliiii:: tlic rniii out, 
ns to prcvciit iiiililcw niitl rot, td which ortliiinry 
cnii~ns WLS siil!jcct. I l c  iiiiglit call nttciitioii to tlic 
\wioiis slicciiiiciis csliibitctl, sliowiiig tlic tlill'crciit 
ell'ects oii strills of cniims, Iiqier, niitl car11 of iiiiiiicr- 
sion i n  w t c r  or iiioist nir w~icii trcittcti witli tliis 
liqiiitl nntl wlicii left uiitreittctl. If tlic iiintcrinls 
were boilctl tlic c.lt'cct woultl IJO still iiinro iii~rrkctl ; 
trcatctl Cniii"i\S iiiiglit IJC boilctl for iiiiy Iciigtli of 
tiiiio witlioiit i i i i y  ii~i~inrciit cll'cct of 'niiy kiiitl IJeiiig 
i:iitliicctl, d i i k  i~rtlinnry cniivns woiiltl bo iiiorc or  
less iii:iirct~, of coiirdc 1)ii1icr oi' cnrcilJonri1 \voiilt~ 
rII.!ctdy go to 1i i i1p .  '1Ilicru wiis niiotlier slicciiiicii i i i  
which soi*crnl s t r i p  of ]in icr lint1 I JCCI I  tli1)licrl i i i  tlic 
solution for n portioii of tlicir Iciigtli r i i i t ~  t~icii Iinssctl 
through rollcrs, when t h y  1)ccniiic iiisclinrn1)ly iigglii- 
tiii?tcd togctlicr, niid woiild siistnii~ it I I I I ICII  gi'cntcr 
weight tliitii bcfurc. 

JIr. JOIISSOS iiskotl if tho Iiroccss ndtlctl itnytliiiig 
t0,tllC strcllgtli of tllC cilrd. 

Dr. \ \rititmr snit1 tlic i i i i i o u i i t  of strniii tlic iiintcriiil 
woiiltl licnr iiftcr trcntiiiciit wiis very greatly iiicrcnsctl, 
ns c)iiltl IJO proved by nttncliiiig it wiglit to it. 

Jlr. NI:\vr,mns suggested tlrnt tli; Fniiic oll'cct 
woiiltl IJO ~irotliicctl IJ iiicrcly giiiiiiiiiii:: tlic slrccts 
togctlicr. 110 rjlioiilii i k c  to I i i i o \ \ p  if tliis Iirticcss wiis 
~ ~ i 1 J l i C ~ l I J h  to filteriiig clotli,niitl i f  it I V O I I I I I  strciigtlicii 
it. If so, cvcii nt i t  coiisitlcriiblc cost, t.Iicro woiiItI IJU 
n c~iiisidcrnlilu iisc for it. Swiiii cloth wis iiiciitioiictl, 
niitl t l i i t t  w i s  iisctl litrgcly i l l  tlic siigiir ~ i in i i i i l ' i i c~~~rc ,  
IJiit it riiiiitlly \\*ore oiit. 

111: \Vi:it:ii*r rciiinrkctl tlint tlicro wiis i t  grciit tlif- 
furciicc I)ctwccii i i  iiintcrinl foriiictl of s c v c ~ ~ l  sliects 
of Iiqicr by tlik ~ J ~ O C C S S  itiitl n jiiccu of Il:lStlclJIJl~rtl 
iiintlc i i i  tho ordiiinry iiiniiiior. 'I I N  Inttcr (tlm paste- 
bond) woiiltl 110 rctliicctl to its liristhic clci~ici~ts i ~ y  
usliosiirc to ivittcr ; biit \\'illc.~tlcii crtrtl \voiiltl I l tJt  I I U  
nll'cctctl, tlic nyglutiii:ttioii hiiig, pcriiiniioiit. \\'it11 
rufcrcnce to tliu ~iossiblc siilicriority of tliu IirqiIirctI 
cniivn.~ ns n liltcriny inntorial, Iic wns iiot iiwnru tltut 
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i t  Iind ever bccii tried ; biit Iic slioiild iiiingino i t  
would bc soiiic~vlint 1cs.r Iiorous tlinii bcforc, oii 
account of tlic filtcrs bciiig contcd witli (I kiiid of 
glutinous cciiiciit, which woiiltl rciitlor tlic crcviccs 
IJCt \VCCi i  tlic wnrp niitl woof siiinllcr. Ihit if  n stiiiic- 
d i n t  iiiorc looscly-wovcii cniivns ivcrc trcntcd, i t  
woultl tlicii iio tloiibt IJO :IS ~icriiicnl)lc to Iliiitls ns R 
iiiorc closely-wovcii kiiitl uiitrcntctl ; niitl iio tloiibt it 
woiild rcsist tlic nctioii of boiling siicclinriiio lliiitls, 
which lic siipposcc'l JI r. Xeivliintls rcfciwtl to. 

Jlr. I ~ S T  iiskctl if i t  \roiiltl bc Iiossiblu to trcnt tho 
iiiiitcriitl for c:iiivns niitl ropcs IJcforo iiiniiiifiictiirc. 
Tliiit woiilil yet ovcr tlic tliliiculty just rcfcrrctl to. 

111.. \Yltit:ii*r siiitl tlicro \ \ ~ s  iin dolibt tlic liciiip 
librcs iiiiglit bc cl i  ilictl, h i t  Iic did iiot tliiiik tlicy 
w o u ~  sliin so wch. I f  t ~ i n t  coiiltl ~ ) c  got ovcr by 
idtcriiig tlic iiincliiiicry tlicrc ~voiiltl IN iio titlicr 011- 
stnclc. I-la slioiiltl fniicy tliu librcs ivoiiltl IJO iiioro 
like I h t l c  nftcr dipping. - - 

OK 'l'lIE 1'ILTl~R'L'IOS OF l'OT1\13TZ \ir~1TER. 
111'  s. 1 1 .  .IOIISSOS. 

TII i x i :  nrc few sul!jccts of pcntcr  iiiiportniicc to tlic 
coiiiiiiiiiiity i i i  gciicriil tlinii tlic tlrinlity of wntcr usctl 
for tlriiikiiig 1iiirposcs. \\'it11 the iiiciuso of civilisn- 
tioii niitl tlic coiisciluciit nggre::ntioii of tlicpoliuliitiqns 
iiito cities ii i i t l  to~viis, tliu tlilliciilties linvc ever in-  
crciiscd, ii i  coi~sc~~iieiicc of tlic Iiollutioii of nl l  tho 
rentlily iicccssilh \rntcr.by tlic cscrctit niitl rcfiiso of 
tlic ~ictiplc. Iii csniiiiiiing iiito tlic siihjcct of wntor 
siipply it is iiiost strikiiig tlint, froiii ngc to ngc 111) to 
tlic iircsciit, p e n t  igiioiniicc ns to tlic triiiisiiiission of 
tlisaisc by Iiolliitctl wntcr slioiiltl be itliiiost uiiivcrsnlly 
Iircvnlciit i i i i i l  we (lo IitJt liiitl iiiitil witliiii tlic wcsciit 
cciitury tiint oiir kiiow~ct~gc of tlic snl!jcct Iins' rc- 
ccivccl iiiiy i i i i  iortniit nccliiisitioix 'h rcnsoii of 
tliis is clearly Jiic to t~ i c  nbsciice of cliciiiiciil ~iiiow- 
Ictlgc niitl igiiorniicc of the iiitliictivc iiictliotls of 
rcsciircIi, niitl nltlioiigli our kiiowlctlgc of the subjcct 
hiis bccii grciitly cs1i;iiiilctl (luring tho pnst fifty yciirs, 
yet it i i i i i s t  lie ittliiiittctl tliiit l i t  presciit wo iirc oiily 
oii the tlircsliold of tlint kiiiiwlctlgc which tho i i i i -  
Iitirt:tiicc of tlic siil$xt iiicrits niitl tlciiiniitls. hiti- 
iiiittcly coiiiicctctl witli t.lic siil,jcct of wntcr ns :L 
1Jcvci:igcis t ~ i c  xyiiiotic t~icory of tliscnsc, n i i t ~  iiltlioiigli 
tlic sliecific orgniiisiiis 1)rodiiciiiy cliolcrn, cliiirrlitun, or 
tylilioitl syiiiptoiiis Iinvo iiot I m i i  itlciitifictl, yct tho 
c\*itlciiccs 1.13' iuidogics of rcsiilts producctl, niitl tho 
siiiiilnrity of elt'ccts of vnrious rcngciits niitl coiitlitioiis 
on iiifcctctl litiiiiils 111'0 SO i i i~rl ict l ,  wlicii coiiiliiirctl 
with like tiuiliiiciit of Iiiiowii orgiiiiisiiis, tlint tho 
ctiiicliisioii tlint tlicy iirc vital orgiiiiisiiis, iiot cnpnhlo 
of triiiisiiiii~itioii, is nliiiost irrcsistilh J lo\vcvcr, 

\rliiitcvcr tliiit tho sliccitic Iioisoiis Iiroiliiciiig siicli 
cliscitscs nru i i i  tlia viist iiii!jority of ciiscs t~iiCcitblI2 to, 
it1111 tlcrivctl frc i i i i ,  orgiiiiic iii:ittcr i n  i t  stittc of clccoiii- 
1iusititiii, i t i i t l  i i i  riciii.ly wcry  iiistitiicc siicli orgriiiic 
tlisensc-~irtirliic:iiig iiiiit.tcr liiis l!rovcil to IJO tlcrivctl 
fr t i i i i  iiifcct.ctl Ii!iiiiiiii cscrctit i i i  scwiigo, coiitiiiiii- 
iiittiiig tlia tlriiikiiig wiitur of I,liu Iicrwiis itttiiclictl by 
tlic tliseiisu iiniiictl. It is iiot tlic tii!jcct i i f  this liiipcr 
t o  tlu i i i i y t l i i i iK  fiirtlicr tliiui ~ t i t t ~  tlicscj views, iiboiit 
which so iiiiicli'iilrciicly Iiite Imw wittcii. l:t iiiiiy 110 
takc!i nq griiiitctl tliiit the gciicriil cwisciisiis of sciuii- 
tilic oliioiiioii is i i i  fitvniir of tho itlcn of the Iiro iii 
gittioii of tlicso disensu I J ~  Iiviiig orgniiisiiis, nil11 t / ir i t  
tlicso orgniiisiiis nre tlcrivctl froiii tlriiikiiig coiitiiiiii- 
iiiitctl wiitcr. I t  is \vull ivu slioiiltl Iinvo I I  few strikiiiy 
exuiiiplcs of tho c \ h  rcsult.iiig froii i  driiikiiig C O I I -  
titiiiiiiiitcd wntcr frcsli i i i  oiir iiiuiiiory buforo procccil- 
iiig with llic subjuct of filtrnthi. 

\\lictlicr his  I J C  SO 01' iiot, L l i c ~  ciiii I I C  1 1 0  tliiiilit 



CASE 1."-ln the ycnr 18GG aii cpidcinic of ehoIcrn 
visited Lontloii, froiii wllicli tlic iiiortnlity wiis, in tlic 
cnstcrn district, 3,700, niitl i n  tlic rest of Imitloii (XU. 
I t  lins IJCCii tleinonstrntctl to Iinvc nriscii i n  this wiiy : 
A s:iilor \ ins  lniitlctl :it Soiitliiiiiipton siillieriiig froiii 
Asintic c~iolcrn, ivlio went o i i  to Loiidon, riiitl it is 
cst:il~lislietl tlint tlic 1)owcl disclinrgcs of this pnticiit 
pnssctl into tlic Len nt  n Iioiiit 200 feet distant froiii 
oiiu of tlic service reservoirs of tlic 1Snst Jhitloii 
l\'iitcr Coinliniiy nt Old Yortl. 'l'licrc is also coiiclu- 
sivc cvidciicc tlint O I I  sc\rcriil occnsioiis, iibout this 
tiiiic, this infected ivnter wns iitliiiittctl iiito the scr- 
vice rcscrvpir witlioiit liltration, tlic siipiily of liltcrctl 
wiitcr linring riiii short niitl this wiiter wis tlistri- 
Liitctl I J ~  tlic Enst IAolitliin Coiiiliniiy, i i i i t ~  it 
w s  foulit1 that thc nrcn of iiil,ctt.;c clio~crn i i i  1866 
was nliiiost cxnctly the : I ~ C : L  of this Iinrticriliir \niter 
suplily, iiciirly, if  not :iIisoLitcly, lilliiig it, niiti sciirc'cIy, 
if :it nll, rmcliiiig beyond it." 

CASF: Il.--R district of Loiitloii on tlic soiitli side 
of tlic river wiis visited with sliccinl scvcrily by 
hsintic cliolcrn ns often :is it lind bccii cpitlciiiic i l l  
Loiitloii. 011 csniliilintioii i t  was foiiiicl tli:it this 
tlislriht was co-astciisivc niitl coiltcrnrinous with tlic 
district sulipliid IJY two of tlic I lont lo i i  wiiter coiii- 
linliics who tlrcw their siipplics frolit tlic grossly- 
iolliitetl wntcr of tho 'l'l~iuiics a t  Ihtt~r.w-tIic 

~iiuiics. 'l'licso were coiiipcting c o ~ ~ ~ ~ i : ~ ~ i ~ c s ,  ni i t l  n 
tluplicntc systeiii of iiiniiis sitlc by sitla siiplilictl tlic 
lioiiscs with wntcr iiitliscriiiiiiintcly, : i i id  in tlic sniii(  
streets, i n  fairly evcii Iiroportioiis. 111 the visitatioi, 
of cllolcln of 18-18-9 tho t1~ll:Illts of cnch of LllC CtIIII~ 
panics siili'erctl in nlioiit cqiiiil Iiro1iortions. In tlic 
nest OlItblUd~ of 'cllolcrn, 1~5:1-.1, t l l C  Sollrcc of SUl'plJ 
for tllc \r:itcr lint1 been cllnllgctl frolll i:nttcrsc;1 tc 
T l i n i n ~ s  I l i t t m  by t h o  Lnl~ibcth Coiii~~nny, niid tlit 
S~ii~Ii\v;irk nntl ~ r i i i ~ x l i n l l  Coiiili:iiiy coiitiiiiictl to tlrnv 
tlicir sulilily froiii tlic grossly- iolliitctl wntcr of t l i t  
'l'liiiiiics iit Jhttcrscn. I-Lcrc, thcn, we lintl nii iiitcr' 
iiiiiiglcd popiilntioii, pnrt of wlioiii were suplilictl wit1 
n soiiicwlint tlilutetl lint1 straiiictl scwiigc, coiiilinrct 
wit11 wliicli tho rciiiniiitlcr iiiiglit bc snit1 to Iiriw IJCCI 
tnplilictl with fitirly liuro wntcr. Tlint ioi tion of tlit 
liopiilntinii suliplictl witli foiil water ~ i : i A  n'tleii tli-riitt 
froiii cliolcrn of 130 to cvcry I i),OOO, niitl the rciiiniiitlci 
wlio tlrniili llio iiiotlcri~tcly ~iolliitctl wntcr, Iiiitl I 
clcntli-ritto froiii tho S:IIIIC C:LIISU ol' : j i  to every io$toa 
so tlint tho  poliiilntioii tlrinking foiil wnter "siillieic~ 
38  tiiiics 11s i i i ~ c l i  iiiort:ilityns tho lio1idiitioii tlri~ilii~i; 
other wiitcr," i i i i t l  tlicre wiis i i i i  niiiilogoris corrcslioiitl 
ciicc of tlie tlc:itlis froiii dinrrlitui. 'J'lic titiiii1,cr o 
lives iiivolvctl in tliesc cslicriiiicnts \vns 51  I ,O(IO, SI 
tliitt the rcsiilts obtitiiictl nrc iliost rclinl~lc riritl coii 
elusive, the two portitins. of tlic poIiuliitioti Iiciy 
nliko i n  id1 otlicr coiiilitioiis with tlic cscc1)tiuii o 
wntor siili dy. 

~,w: I I ~ . - - ~ i o  violciit oiitlrrcn~; of c~io~crri 1v1tic1 
took Iilnuu i i i  tliu ycnr 1 8 ~ 1  in  IL siiiiill tIistrit:t ii 
C:tiltlcn Stpire, St. .Iiiiiics'sI \\'cstiiiiiistcr, by \vliia;11 
witlii~i i t  riitliiis of llircu iiiiiiiitcs' iviilk of IL I)olliitc~ 
\vcll, (io!) pcrsoiis lost their lives ill tlic C O I I ~ S U  of I 

liiictl tu  tlic iircit iilitiiit t.110 1:ro:itl Street 1i i i t i ip .  (2 
J . l i i r l  ( i l  oiil ol' 7:) ~icrsoiis \ v h i  tlictl tliiriitg tliu Iirs 
two tliiys Iii it l  liceit iit:ciisttiiiictl to tlririli ill0 1 ) t i t i i  
w t c r  ciilicr constrtnlly or occasioiiidly. (:I) '1'1i;tt 111 
wiitcr w i i ~  iisctl i i i  viirioiis otlicr wiiys3 niltl iiiiglil s 
Iinvc bccii tiilic~i i n  cnscs \vlicre its iiso i i i  t l icor~l i~~i i i~,  
wiy t~oiiltl not) bu tlistiiiclly triicud. (.I) q'liat i i i  111 
\vorIi111~11sc, \vlicrc tll0 \\.ell \Vlllcr w:is I l l l t  IlSCtl. O l l l  

~~lll!\JCt~l nnd tho  Solltllwnrk nlld \'nus!lnll Colll- 

' 

".it \VllS t i l lU \Vl l  by 1)r. 8110\\' ( I )  ' l ' l l i l  
~iro~icrly so citlIcil, wiis priii~:ipiiIIy cliti 

I ?  

I 

dcntlis occurred, ~vlicrens 60 would Iinvo I~ecii n 
ntio iroportioiintc to tlint of tho !ici$l.iourliootl 
round. ( 5 )  'l'lint ill n fnctory cni i~oying 200 licojilc, 
r~icrc tlie wnter wns t~riiiik d y ,  18 Iicop~c tlictl. 
6 )  Tlint i O  iiicii ci~ililoycd in tlic I)rc\vcry 111 1:roiitL 
itrcct iicvcr tlrnrilc the wntcr, iintl cscnpctl cliolcrn. 
ii Tlint i n  n iiuiiibcr of iiitlivitliinl iiistniiocr, 
L' iicli was pnrticiilnrly iiivcstigntctl, tlic tlriiikitig or 
IIC water ~ n s  follo\v~tl IIY cltolcrn. I n  OIIC CIISC Iiitly 
iviiig quite nwny frotii tlic district,, who lintl tlic wntcr 
eiit out to Iicr, died nftcr tlrinkiitg it. Her iiiccciilso 
lied untlcr tlic sninc circuiiistniiccs (8) Tlint :it iiny 
ioiiit tlecitlctlly iicnrcr t o  niiotlicr I i i r i i i p  tlic iiiortiiljty 
roiii cliolcrn ns ii rtilc ccnsctl, nntl tlint iti nii IncIiiiry 
~stciitliiig over d 1 8  fntnl nttiicks d i i c l i  took Iiliico 
icarcr to nnotlicr 1iiiiiip, iiiniiy :ip~~nreiit csccptioiis 
w e  rollrltl to IIC C ~ S C Y  ol clcntli i i i  Iicrsons wlio really 
i i i d  n prcfcrciico for the iiinrc t1ist:iiit 1:rontl Strcct 
vntcr. (!I) Tlint in n Iinrticiilnr strcct, coiitniiiiny 1.1 
iouscs, tlic oiily four wliicli cscnpctl witlioiit n tlcntli 
vcrc tliosc in wliicli tlic l~ronil Strcet w t c r  was Iicvcr 
Iruiik. (10) Tlint this water i v a u  usctl for driiikiiig 

,cvci:d f:icts 1 h .  Snow is of opiiiioii tlint tlicoiitbrcnk 
vns nttribiitiibli, to tho well w t c r  ns tlic ~ ~ i c c l i u ~ ~ i  of 
lissciiiiiiiitioii of tho cliolcrn poison. 1 Ic bclic~*cs, 
norcover, that tlic \vcH w t c r  iiiust Iiiivc 1)ccti iiot 
iicrcly &icrnIIy coiitniiiiiintctl by ccss ioo1 tlminngc, 
J u t  csliccinlly wit~i  t~ic cviiciintioli of n cliolcrn patient. 
l'licsu coiiclusioiis of lh. Siiow Iinvo Lccii coiifiriiietl 
.n n rciiinrknl)lu iiioiiner by A h ,  \\'llitclicntl, wlio nt 
irst ciitcrtniiictl ntlvcrsc viows nnd invcstigntcd tho  
iiiittcr ititlclieiitlctitly. 

Casl: l\'.-'l'Iio great uiilienltliincss of Xllbniik 
Prison was for n iiiii~ibur of ycnrs n sourcc of grcnt 
insicty, rind liiiiiy I I I C ~ I S U ~ C S  \\'erF,rcsortctl to for its 
.iiiprOvCiiic~it, but in win. lyplioitl fcvcr was 
:sliccially fntiil. At Icngtli, i i i  the yciir 1H5-1, tho 
jiililily of tlic prisoii \villi wiitcr Iiuiiilictl froiii tho  
l'liiuncs wiis tliscoiitiiiuetl, riiitl tlic water raised froiii 
tlic nrtcsinii \~cll  in Trnfnlynr Sqiinro x i s  siibstitutcd 
Tor it. liiiiiictliiitcly on the iiitrutliictinn of the new 
iiililily tlic Iiciiltli of tho Iirisoncrs itiiprovctl, ntitl 
Troiii tlint t1iit.c 11 i to 18i2, IL icriod of 18 ycnrs, tlicro 
liiivc bccii o i ~ y  tlirco c~ent~is Loin typlioitl rcver, not 
uiic of which wns coiitrnctcd i n  tlic prisoii, Altlioi~gli 
:it lircvioiis tiiiics thc Iirisoii \vns so 11111icnlt.liy tlint 
iit oiio tiiiic 11s iiinny ns 500 convicts out of 880 wero 
sick i n  IW!), niitl tlic tlc;ttli rntc lint1 rcnclictl 89 pcr 
l,OOci, tho itvci:iyc siiico tho  'l'liiinics wntcr ]ins Lccii 
rclilncctl docs iiot iiiiicli cscectl 19 licr 1,000. 

C'asir \r.-Al Cntcrliniii nnil llctlhill D ivcll-nutlicii- 
ticittctl iiistnrico of the liolliitioii of blio water supply 
i l l  i i  groiip of towis niitl villngcsof tlic sliccilic Iioisoii 
or orgiinisiii or t,yplioitl or cntcric fcvor \vns 1.iroiiglit 
bcforo ll iu Socicly of Arts i i i  the ycnr I S i ! ) ,  11y ljr. 
'l'liortic, i t t  tlic C'uiifcrciicc oii N:itioii:tl \\'ntcr Supply, 
Sc\wge, iuitl 1 I~ i l t l i .  .I.t n1ilicnr.s tlint nii OlltlJrCilk ol 
ciitcric fcvcr occiirrctl siittiiltiiiicliiisly i n  t.liis cliistur 
of t o w s  i i i i d  villiigcs, niitl I!)ti iicrsiins \vcru iiLtnckct1 
w i l l i i i i  1.1 tliiys, 21 of wlio~ii tlictl. Sinco soiitc of tho 
iilliuctctl tlistricts ivcro tluito isoliitcil froiii the rest., 
~ l i u  siiii~iltiiiicoiis cIiiii:icLcr of tho rittncl; i i i  c:icli tit 

tliu j~liiccs WIIS w r y  rciii;irkiil)lc, 'l'liis let1 to 1111 iii- 
vcstig:tlion ol' i i l l  t l iu  iisii:il coiiditioiis 1il;cly to nll'cct 
tliu ciiso. 'l'lic sowiigo i i i i t l  (liiiiiiiigu, Lliu IiicIiiis of tlis- 
~iosal uf cscrotn i i i i t l  reriisc, tliu i i i i l l i  supply, ctc. 
wuro c : i ~  inqiiirctl ititu Liit notliiiiy coiiltl be ~oiiiiil 
11irowiiig iiiiy light uti ~ I i u  sii1)jcct ; but,, o i i  tliu cow 
lriiry, i i i  llirsu iiinttors, tliuru wis i i o  coiitlit,ioii i n  
cotititioti i l l  1 1 1 1  tliu pliiccs iill'cctctl. Tlio siiiglu pru- 
viiiliiig coiitlihii i i i  coiiiiitoii in 1 1 1 1  tliu ~iliicc..i 
w s  1.110 \viitt!r siilqily ; \Jilt this wiis t l ioii~hl tu 110 
uIiiiiis1 iibovo siiqiiciuii, buiiig tlcri\*ctl I'rtiiii \ ~o l l s  iiiuro 
tliuii !jm1t. doop in tho chnlk. llo\v'uvor, in tho 

JUl l lOSCS Ollly, nil11 \\'as IlSCtl Cold. 1:rOlll all LllCSO 
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infcctcd district tlicrc wcrc 1,400 houscs which ivcrc 
not siipplictl by tlic wntcr froin the coiiipniiy’s ninins 
nntl i t  wus.fountl t.llnt not onc person ivns nttnckcd 
\\.I10 \\’crc occu~~nllts of tl1csc IIOI1SCS, who hnd, !lot 
drunk of the water from tlic conipnily’s innins. lliis 
wis nlinost conclusivc tlint it ivns i i i  tlic wntcr supply 
tlic niystcry would IJC solvcd. 1\11 iiircstigntion wns 
made, niitl i t  wns found tlint tlic wntcr coriqinny lint1 
bcen constructing nn  nilit bctwccn two of tlicir ~vclls 
a t  this tiiiic, i n  wliicli n worktiinn wns ciiiploycd who, 
i t  was aftcrwnrds discovcrcd, was siifl’cring froiii on 
attack of cntcric fcvcr, and i t  \ms iilco provc:l, and 
ndmittctl by this iiinn, tlint, iiot~vitlistaiidiii,rr tho 
rcgulntions to tho contrnry, Iic wns coinl)clled to 
cvacnatc tlic di:irrlia?nl ilisclinrgcs in tlic ntlit. Tlic 
syriiptoins in tbc cnsc ~vcrc well cstnblislictl ns tliosc 
F! cntcric fcvcr. This quite csplaiiictl thc mystery. 
llicrc nrc litcrnlly tlioiisnntls of ciiscs ivliich could bc 
ntldiicctl to show tli:it n fruitlid soiircc of lircwlcnt 
zp io t ic  discascs is tlic drinking of wntcr pollotctl 
with organic innttcr of sewngc-indcctl, i t  lins bccii 
coiqiiitctl that tlic dcntlis froin this cnusc nloiic 
ninoulit to n t  lcnst 1?(~,000 nnniinlly in tlic Uiiit.cd 
I < i i i d m  ! So tlint i t  iiiny bc snit1 with truth tlint 
~ngTnn(l.lins lost fnr more IJY clrinking tlirty wntcr 
tliaii by tlic tlcntlis of all the soltlicrd and sailors tlint 
Iinvc fnllcii in nll tlic Inttlcs slio l ins cvcr foiig!it, nnd 
yet Englniid in sniiitnry iiinttcrs, ant1 cspct:inlly i n  
tho iiinttcr of sc\vnge disliosnl, is fnr in nt1v:iiicc of 
cvcry otlicr iintioii. Vroiii tlic CLSCB licrctoforc cited, 
i t  is .cvidcnt tlint \ \ h i  polallc ivntcr ncts ns 
n cnrricr of infectious discnscs, tlic infcction is either 
dcrirctl froiii, or nlwngs nssocintctl with, orgnnic ~ n n t -  
tcrs of niiininl origin. ’ I t  docs iiot, Ii~i\vuvcr, follow 
that all niiiiiinl organic innttcr coiitniiictl ill wntcr 
iiiiist ncccssarily Lo inor1,ilic in its cll’wts-rntlicr 
tlic contrary is provcd by dl our cspcricncc Iiitlicrto. 
‘l‘lic w r y  fiict of tlic occivrcncc of qiitlciiiics of par- 
ticular types of discnsc s h o w  clearly that tho csist- 
ciicc of infcction in 11 iriitcr is not tlic iiivririnlh 
rcsiilt of nnirnnl contninination, but ratlicr tlic 
csccptionnl conditioii. In tlic nbscncc of niiy Iiiiowii 
~iictliod of dctcriiiiiiiiig tlic Iircscncc of iiifcction in 
\vntcrl i t  is considcrctl tlint tlic only safe coursc is tlic 
rcjcctioii of such ns Iinvc nil nplirccinllc niiiouiit of 
organic I)ollation of nni1n:il origin. Tlic zyiiiotic 
theory ccrlninly nplicara to cslilain tlic fncts conncctecl 
with tlic occurrence i i n d  trnilsiiiissioii of tlic class of 
tlisczzscs wc Iinvc IJCCII coiisitlcriiig i n  n wny tlint 110 
clieiniciil tlicory, wlic~i cnriipnrctl with it, cnii for n 
iiioiiicnt nppm tennLlc. Tlic nssiiinption that liviiig 
orguiisiiis of intrnnstniitnllc t . y p  nntl of cscccdiiigly 
iiiiiiiita tliinciisioiis nrc tlic cnnsc is h i i g  tl:iily iiiorc 
nntl iiiorc strcngtlicnctl by ilia rcscnrclies of Iiologixts 
likc 11. l’iistciir niitl otlicrs, niitl tlic idc~~tiliciitiori of 
tlic spccilic disc:isc-l)rotlucirig fcriiicnts niitl tlicir 
IinLits! such, for iiistnnco, ns tlint producing splcnic 
fcvcr i i i  sliccp, ndtl conliriiint.ion to this vicw. 011 
this iissuiii ition tho ncccssity for tlic lwcscncc of 
certain kinis  of orgiwic iiinttcr is niqinrcnt, na tlic 
tloiiIJtlcsu foriii n suit:il!lu in\)1i1tiiii lor t ~ i r i r  growti 
itncl dovclo iinciit:l csistiirg like bnctcrin niitl otlicr fcr- 
iiiclits, by Lrcn~iiIlg c~owli coIlcii(1 o r p i i c  Iiiiittcr of 
coliqilox inolccdnr striicturu into siiiililcr foriiis or 
ulso iiito iiiorgniiic Imtlics. 

J hrillg I I O W  ~ C I I C ~ I I I I Y  stntctl tho grounds for 
OlJjcctioii to tho iiso of wntcr polliitcil with tiowngo 
for driiikiiig piirposcs, npnrt f r o n i  aiiy scntiiiioiitnl 
ohjcctions, tlicrc cnii bo no tloulh tlint tlic sub- 
jcct is of vital ititcrest to cvory iiidividunl to whoin 
otlly R tjtippl or iiiorc or loss I)ollntcd wlitcr is 
ttcccssi~)tc. \fitli 11io wntcr sulilily or oiir citics 
i i i i t l  Iiir~c to\viis i n  iriiiiiy ciiscs 110 cscolition cnii IJU 
tnkcii. ‘J.’Iiu ci1.ic.q of JJivcrlrool, ;\lrtiiclicst.or, C;Irisgow 
Uublili, niicl ~ t ~ i i i ~ m j i h  two tiupplictl witli iiplanrl 

wntcrs nbovc t l in  region of any sewngc contaniinntion, 
but London, 13ir1ningl1n111,I3r1stol, niid n lnrgc propor- 
tion of tlic siiinllcr towns of tlic Unitcd Ki~igtloni nrc 
still siipplictl with scwngc-coiitnniinatc(1 wntcr froin 
rivcrs nntl surfncc wclls. In London, cscliiding tho 
district snliplicd by tlic l h t  W:itcr Conipnny, tho 
nvcmgc quntitity of sewngo coiitnniinnt.ioii in tlio 
water siipplicd for drinking piirposcs is 3 pcr ccnt., or 
nboat oiic qunrtcr of n pint of scivngc pcr, gnllo!i, nn 
niiionnt tlint is not plcnsnnt to rcnlisc. 1Iicrc IS no 
tloubt tlint tlic propcr rciiicdy is to chnngc tlic sourccs 
of suppl from thc polluted Jmtcrs of thc Tllniiies 
nntl tho EC:L citlicr to ~ ~ 1 1 s  in tlic clink, tlic lnkcs of 
Ciuiibcrlniid, or tlic hcnd wntcrs of tlic S e w n  basin; 
but so long ns tlic hcnltli nnd iiiortnlit of tlic pcoplc 
nrc pcrinittctl to bc subservient to t i o  iiitcrcsts of 
ciipital, i t  is prol)nblc tlint cvcn in London wc slinll 
bc obliged to drink wntcr pollutcd with lirininn 
cscrctii. Although in iiinny things tho iiistitutions 
iind iiintcriril wcll’nrc of this rnst metropolis coinpro 
fn\.oiirnbly with thc bcst of nll t l ~ n t  cnn bc found in 
past history, yct in this iiinttcr of wntcr supply wc 
cnii Icnrn a lcssoii froin nncicnt Roinc-tlic ciioriiioiis 
works wliicli slio constructcd, tlic rcninins of wliicli 
to this day foriii a iiioiiiiinciit to licr ciicrgy niitl licr 
jiist npprccintioii of thc bcst iiitcrcsts of licr pcoplc. 
If tlic old lloiiiniis wcrc Iicrc with all our ~nodcrii 
itpliliiilicps nn(1 nrlmntagcs, tfiis iii:ittcr or n purc 
w t c r  suplily \vould not Iinvc I m n  nllowcd to lingcr 
o n  nccoiint of vcstcd interests, but t h y  would linvc 
aiiilcd n i d  doiic t,lio work. In tlic pnpcr rcnd by my 
friontl hlr. I liitcliiiison, on tlic lnsc occnsioii of our 
iiiccting, Iic brought bcl‘orn your notico tlic mctliod 
I J ~  which not oiily tlic wliolc of tho solids licltl iii 
iuspcnsion in tho sc~vngo of towns cnii bc clienply ant1 
coinplctcly got  rid of witliout iiiiisniicc, but also n 
I:rrgu proportion of tlic iiiost olJjcctionablc colloid 
orgaiiic bodies, by i~icniis of prccipitntioii witli 
nluiiiiiin nnd linic * niitl tlicrc cnn bc n u  doubt but 
tlint tlic tlunlity of t ~ i c  ~ o n ( ~ o n  wntcr sup 31y woiiltl 
11c grcntly iiiiprovctl if  tlic cscrcta nnd rcEtiso of rill 
$0  popnhtions, niiiouiiting to 600 000, in the II ipcr 
llinnics bnsiii n~iovc tlic intnkcs of tlic inctrop(ditnii 
~ l c r  coin innics, wcrc clnrificd in this \my. Tlicru 
woul(1 still, lio\vcvcr, rciiinin consitlcrnlJlo pollution 
by tlio siirfncc drniniigc froiii Iiiglily-intinured ngri- 
culturnl Inlids. So I O I I ~  ns wc ilcrirc our drinlaiig 
wntcr froiii scwngc-pollutctl rivcrs, tliu mctliod of 
liltrntioii ci~ililoyctl nt  our wntcrworks, in tlic iiitcrcsts 
of liublic Iicnltlr, slioold bc tlic most pcrfcct tlint our 
ircscnt ~‘esourccs nnd knowlcilgc cnn siipply. Row 

Inr tlic lmsciit iiicniis ciiqi~oyct~ nrc n(1cquntc \vc SMI 
iiow consiclcr. Tlic incniis ciiylo~).cd by wntcr coiii- 
pilliics for tho purificntion of 011 nntl turbid river 
wntcr nru of t h o  vcry siiiiplcst clinrnctcr, niid Iinvc 
uiitlcrgoiic no iiiiprovciiicnt wlintcrcr sincc sand lil- 
trntioti was iiret rccoinincntlc(? t)y hlr. Tclfortl nnd 
I>r J:rniid iii tho ycnr 1828. l l i c  w t c r  is lirst col- 
Icctcd into rcscrvoirs, \vliero tho licnvicr iiilpuritics 
nro iillowcd to siilisidc, niitl tlicii, riftcr soiiio tlnys or 
wccks, tho ):irtinlly cliirilictl wntcr is ~Rsscd though 
11 grnt~lintcc/ filter 1)c(1 (nboot (i to 8 /cot t~ccp) coiii- 
lowti gcncrnlly of succcssivc Inycrs of boiiltlcrs, 
Iiirgc Htoiics, s i l in l~  stoncs conrsc griivcl, liiic grnvo~, 
nntl lnstly o w  or two grntlcs or s:in(1. ‘ ~ i r o i i g ~ i  sucli 
n liltcr bctl tho wntcr is pcriiiittctl to 1inss nt tho 
rntu of from :J to !I inches i n  tlcptli per hour- 
t h i t  is to s:iy, Troiii .14  to ? finlloiis per sqiinrc 
foot 1icr lioiir. h’or Tliniiics wntcr tho liitlcr sliced 
is consitlcrctl niiicli too fnst,, I)ccnusc i t  in found 
tlint if tlio rnto iilucli )XCCC~IH fiiii. Iior lioiir 
R ~ I I I C  visililc siitqioiidcd fiolitln pnss tliroiigli tliu 
liltur. ‘J’liiis 1 1 1 1  licro or tlio liltor I d s  so prcprirctl 
in ciiliitlh of lilturiiig frorii (;O,OOO to IOO,OOO gdlotls 
of wulur pcr hotir. It 11n.r frctluontly Leon aHsortccl 



tltnt R considcrnhlo propnrtion of orgnnic mnttcr in 
solution is ositliscd niid conrcrtcd into tiitratcs nncl 
nitrites, but that this is not tlic cnsc is cvidcnt !)y 
comparison of tlic wntcr of tho IJottdoii coiiipntltcs 
nftcr subsidcncc ntid before Iiltrntion and nftcr tiltrn- 
tioti tlirougli tlic liltcr beds.* 
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Yrotii this tnblc i t  nppcars tltnt tho nrcrngc result. 01 
filtrntion,of tltc sc~e i i  cotti initics' wntcr wlto iisc liltci 
~ J c t ~ s  i n  rAolltioll s~iows thitt tlio osidisitig c ~ c c t  i: 
priicticnlly IIil, tho water Itnvitig, i f  nttstliing, less 
ttitintcs :it111 nitrites after iiltrntioii. h o i t i  tItcst 
ligurcs it is ovitlcitt tltnt tlicrc is iiotlting in tlic tintiirt 
of surfnco ositlotioti t:tk'cs plncc by rcnsoti of t . 1 ~  
wntcr bcing Lroiiglit in cotttnct with nir i i i  the liorc: 
of t.ltc filter. It is ~ttiuiifcst tltnt the reiiioviil o 
orgattic ittattcr is sittilily tticcltntticnl, ntitl that .Llit 
orgiittic tttnttcr rcittovcil was sittiply in  siispcttsioti 
It, rcqnircs but littlc consitlcriitioti tlint OIIC IiiiLy bt 
cotiviitcctl that n sntitl liltor is nt Lcst n riitle con 
trivnttcc to ctttliloy for so clelicnto nti olicrntioii n! 
tlint of liltcrittg tl iu esccssircly fittc itinttcr i n  stislicit 
sioti nt tiitics iii rivcr wntcr ; ntitl wcrc tltc casi 
tlcpctitlcttt on nntl govcrticd by tho sizo of tlic ~iore!  
or iittcrslinccv I)ot\rccti tlto Iinrticlm of sand nlotic 
sriclt n liltcr would Lo nltoyctltcr iti:ttltttissilJle. 1511 
\rltctt it is consiilcrctl thrit tltc tlilfcrcticu in. tlti 
tliittuttsiotts of tltc piirticlcs of entitl iitttl t l iu ii!visiI~li 
liarticleu which giro to water nii olinlcscciico IS rcr: 
grait., :itid tliiit i t i  fnct tltu intcrsliiiccs i t t  tlic siitit 
liltcr nru reservoirs in wlticli tltc liitc iinrticlcs of solit 
itiirttcr caii siibsitlc, tltcti it in tttorc siittplo to cotti 
prcltctid its qicrntioti. I t  tins bcoti foiintl tlint witc 
with tiirbitlity frotit very fino suspctitlctl ttinttc 
ciititiot i i i  ntiy rcnsotinblo tiiiiu IJO clnrilictl stillicioittl: 
by siitt ilu sulxklciicu iii n wiitcrworks rcsurvoir, ntii 
not\vit~tstir;itliiig t.liis i t  cnii IJC clnrilictl quickly IJY I 
s:itid liltar, 011 tho wsiittt ~tioii tlint tliu iiplicr ti111 
fiico of caclt gritin of siitttl tccottics a ciitcliittcttt sltc~ 
for t l iu  siis~iotttlctl itiiittcr dopositctl oii it,, the modn 
opcrwritli is elcar. \Yo m y  to this ctttl cotisitlcr ~ 

filter 1JCd ns n ttiodilicd sulisidcncu rcscrvoir linvitt, 
two nltorcil coiiclitiotis-tiiititcly 11 greatly-ostctitlci 
rircn, nilti n grcntly-t~ittiiitis~iuii t ~ u  Itlt.  ow, i 
ntiy of you will tnko tliu troiido to obscrrc 
if '011 Itnve not nlrcntly obsorvctl tliu fiict, yo 
wid litit1 tliiit tlio limo rciltiirci1 ror iiinltc 
in stislicitsioti i t t  11 Iluid to cotitIilotcly subsitlo is i 
tho tlircct nitio of tl iu tluptli of t ~ i u  \~c;;sul-tlt:lt is, tlt 
dcoliur tho rcssul tliu loti 'cr titito i t  will, rci iiiru. 1:u 
tliu siiko of usprassitig h o  C I L ~ O  iilutior~ciilly wo wi 
nmtittio tliiit w u  Itiivu R liltor bctl of tlirco iicrcn nroi 
tliu siintl i t i  wliich is mi t i .  iloc 1, ntid Lliiit tho ititci 
qincus ~Jotwccii tho griiiits ofl sntiii nvorngo '01 ill. i - 

tnnhtilics of vnrious kiiitls wlticli nre tlircctli trncciiblo 
to tho cotitmtitiiitioti of w t u r  ii i  Itousclioltl cistwtis. 
couIiL I)u rccortIcil for n sittgh yciir, tIicro is Iittl; 
doubt tltnt n ru\*cliitioii of sickttcss iutd tloiit11 frolll 
this ciuiso \voultl bo lirotliicctl oitly n litllu less 
iistoiuitlitiy tltnti tltnt nrisiitg from ~ioisoiiiit~~ with 
so\vcr gnscs. ~ ~ i c r u  nro but fuw ititiiwlttnls d o  eLiti- 
not refer to \rcll-nutliciiticntetl itistmccs \rltcro 
illticss nlfoctittg n hoitsoliold hns bcoit t,rncctl to tho 

__ . . . . . . . . . . . . . .  - . __ -. . . . . . . .  . 

cptli; that  tlicrc is nn nverngc of 20 smli spncos to 
I I C  iiicli tlcl~tlt of thc satid of tltc liltcr Ixd; tlirit tltc 
rcn of tlic nvnilnblc cntcliinctit shclvcs 011 tho u ipcr 
urfnccs or tltc grains or snntl in cnch or t t csc  
wctttictlis of nn inch is one-third of the area of tho 
ippcr surfncc of tlic filtcr Led. Then wc haw- 
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icrcs, cqunl nct nrca of cntclitnciit sl~clvcs, so that 
liltcr bctl is cqriirnlcnt to n subsidciicc tank 

,f 1,000 ncrcs itt cstcnt,, r:nth of nn incli ddcp. 
:f ivc now cottiparc this with nsiibsitlciico tnnk 1OOiti. 
Iccp, atid bcnring in Iiiind tlic fnct that tlic timo 
-cqiiirctl for subsitlcnco of suspcndctl particles is pro- 
iortionnl to tlic tlcptlt, tho  iiinttcr woultl bc tlcposited 
:ottt~ilctcly iti tho liltcr bed in TfiAilUtli of tito tittio 
xquirctl ror tlcpositioti iii tltc subsitlcticc tank 1OOitt. 
Icep. I t  is sitttplc t.lius to iitidcrstiuitl tlic nctiiin of 
L sntid liltcr iti rcinoving n slight twbitlity i n  wntcr. 
hnd i t  will IIOJY bo rcatlily uiidcrstootl how tliiit n 
;cry slight incrcasc in tho nit0 of Ilow of tlic water 
.hougli n sntiil liltcr will Lc sulliciciit to cnrry tlio 
lcpositcd tnnttcr tlirougli tlio liltcr. Tliits t.lic work 
lot10 on n givcn arcn of liltcr bctl is of iicccssity 
litttitctl, ntitl ltctico the ticcessity for Inrgo nrcns of 
wind  liltcrs. If wc cotisitlcr tltc grmt  ittiliortniicc of 
this subjcct of tltc liltrntioti of wiitcr nt oiir wntcr- 
rvorks, nittl t.lint i t  is in tlic solid itinttcrs it i  siispcti- 
jioti t,lt:it fill the tlntt 'cr cuists(for \re cntiiiot.coticcivc 
it possible tlmt tlio ~iscase-l)rodociti~ orynnisnis can 
csist iil)soliitcly i i t  tlic litluitl stntc), i t  woiiltl scctii 
ttiorc tlcsirnblc, i f  n positive liltcr of so litic 11 ptiroi!s 
tcstiirc wcrc iiscd, tltiit it woiilil lioltl back mcch~pi -  
cnlly nll itisoliililo organic itinttcr, Iio\vcrcr littc. 1110 
I'orter-Clark process for softctiiiig wiitcr, ivlticli Mr. 
Ibrtcr SO ntiilil Lroiiglit Lcforc tltc notice of tho 
society nt  t ~ t o  Est itiectitig, ittiic~t itiorc closely np- 
lirositiintcs to this coittlition tltnii n sntitl liltcr, by 
ittakiitg iisc of tlic litic prccipitntc of cnr1)onatc o f ,  
littic, ?Itcr tltc sortctlitig is clfcctctl by Clnrk's liroccss, 
ns ii liltcriiig iiirtliiuii for tlte writer. This is cviilctit 
by tlio tlisnplicnrnticc of tlio ycllo\v titit duo to orgniiic 
ittiittcr, nntl ircsctit in all tlic htidott wntcrs, ntttl by 
tile l.mntifJ I J I U ~  or piiro wntcr wliiclt t~icii ~Jccottics 
appnrcilt. If t.liis proccss of JIr. Porter's nntl Dr. 
Clitrk's \vcrc siil)stitiitetl for tlic lircsctit crudc nnd 
imperfect snbsitlcnco tank ntiil liltcr bed, tlicrc cnti bo 
\Jilt little tlotiL1 tltat ttot only \voultI tho water supply 
of Lo~tdoti, or ntiy otlicr Inrgo towti ivlieru it  is 
rcquirctl, bo grcnlly l~cttclittctl Li i l  i t  is \'cry Iirobiible 
tlint ii p i t i r c  ccottottiy ivoultl rcsiilt to t ~ t c  wntcr 
coiitliiittics. Altlioitgli n siipply of Lcttcr :in11 Iiiircr 
writer is ttiaclt to Lo tlcsirctl, yct tltnt :iloito IS iiot 
sullicictit protection, ntttl .yo long ns tliu prcsciit systuttl 
of ltoitso cistcrti nttd ititerinittcitt stillply csists 
ndtlitiottnl snfcgitnrils filioultl be cttiployctl; ntitl iti 
cotttitry plnccs iitttl rillngcs, ant1 towiis \vliure t.110 wntcr 
is Hnpplictl Iron1 surfncc wlls, n good iuct,hotl of p ~ i -  
fyitig driiikit!g water for houscltoltl tiso is iiiiicli to 
Lo tlcsircil. If nll tho cnscs of sickiicsa. i i t d  tho 
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gciicrntions of vcgctnblc growths xvliicli occur in soiiic 
wntcr iiiniiis niid cisterns, nrc iiot uiifrc iicntly tlic 
sourcc of clistrcssiiig iiinlnilic.5, nntl n~tlioiig~i.  tlic 
iicccssity for scruliulons Iirccnutioiis to scciiro II inrc 
wntcr supply froiii tlic t iousc~io~t~ cistcrii  ins tccii 
i irgd froi:i tiiiic to tiinc, yet., liko iiiniiy otlicr t.liiiipi 
wliicli nro iiot nplinrciit a t  lirst sight., do not olitrutlc 
thciiisclvcs oii our sciiscs, no nttciitioii is pait1 to tlic 
sribjcct. 'L'liings which cnii bc sccn, or tliscovcrcd by 
t,lic Iinlntc, nt oiico nroiiso susliicioii niitl vigorous 
action. Nniiy of us \voulil Lc iqi iii nriiis i f  \vc foiiiid 
our i i i i l lc  wntcrctl, or our colli.c iiiisctl wi th  chicory . 
but rrolll a sniiitnry ioiiit of view tlicsc nrc vciiiiiI 
iiwttcrs coiii1i:irctl wid1 iiiipiirc wntcr. 1)nily we nro 
in tho linbit or strniiiiiig iit tlic biiiit niitl swiillowiiig 
tlic cn~ncl in siiiitnry iiiiittcrp, i t i d  I I O ~  tho least ii i  
this iiiiitter of Iiousclioltl wiitcr. 

J t  is our ol?jcct now to coii?iitlergciicrrilly llic various 
iiictliods Iiitlicrto iisctl for liltcriiig wntcr for driiikiiig 
liurposcs ii i  tlic lioiisclioltl, iiiitl i i i  n very brief wny to 
csoiiiiiio Iiow far tlicy incct tho rclluirciiiciits. 1\11 
csistiiig typcs of water filtcrs iiiny bc clnssctl iiiitlcr 
two licnds : (I) .I~echanicctl j i k n ,  wliich sciinixtc 
iiicc.!iniiicnlly susliciitlcd solid iiinttcr froiii ivotcr. (2) 
Chrniicctljltc.,:, wliicli linvc tlic lirolicrty of rciiioriiig 
ccrtiiiii boclics, such as nlbuiiicii niitl soiiio snlts, in n 
morc or lcss licrfcct stntc of soliit.ioii, i i i  consccliiciicc 
of :L s iccilic nttriictioii wliicli soiiic botlics possess, 
t1cl)ciidiiic* on t.licir iiiolecolnr mistitutioii, or, cliciiii- 
c o ~ y  slicnliiig, on t ~ i c  linrticiiliir kind of iiiiittcr wliicli 
foriiis tlic liltcr, siicii nct.ioii iiot tlclieiiding oii tlic sizo 
of tlic liorcs. JIccIiniiiciiI liltcrs rciiiovc tlic solids, 
bccniisc tlic porcs nrc too sii inll  to jicriiiit niiytliiiig but 
liqiiitl to pass, nnd tlicy Iinvc Iiitlicrto bccn iiintlo of 
tcstilc or fcltcd fitbrics of cvcry tlcscriptioii, tlic pores 
of ivliicli nrc tiiic ciiougli; coiirsc liottcry or cnrthcii- 
\v:iro in tho biscuit or uiiglnzcd stntc ; s:iiidstoiic, i i i  
wrious foriiis, liarticrilarly that cnllctl tlripstoiic ; cnr- 
boil din~ilirngiiis or blocks foriiictl of 1ioivdcrctl cokc, 
cciiiciitctl tiigctlicr by iiicniis of cnrboii dcliositctl l ~ y  
licnt frviii siignr or tnr in closet1 iiioultls; wood iii thiii 
sliccts; lcntlicr ; laycrs of liiicly-powdcrctl substniices, 

nll, jinlicr. 1 t is iiot iicccssnry to ciiliirgc on this cl:iss or filtcrs. Cliciiiical liltcrs for i l i i i i d  clinrconl nild 
slioiigyiroii nrc the iriiici nl c1iciiiie:d iiltcrs ciiiploycd. 

'l!Iic niiiicsct~ niin\,yticnl iitblcs, stiowiiis tlic ctrcct oii 
tlic orbqiiic iinliuritics IJY ciiiihying niiiiii:iI c1inrco:il 
nntl sliongy iron rcslicctivcly, liavc I~ccn tnkcii froiii 
thc titli llcliort of tlic llircrs l'ollutioii Cpiiiiiiis- 
sioiiors. I t  will bc sccn t l in t  tlic orgniiic con- 
stituents of wntcr, cvcii tlint wliicli lins nlrcntly 
Itccii filtcrcd tlirougli a sniicl liltcr, iiiidcrgoes n 
furtlier vory coiisidcrnlh rctluctioii with hotli spongy 
iron niitl iiiiiiiinl cliorconl. Tlic spongy iroi! is usctl 
i i i  Iioroiis blocks, nritl tlic niiiiiinl clinrcoiil i i i  co;ir.~c 
Krniiis, i i i i d  l l iu w t c r  is ~ i i i ~ ~ c t l  tliroiigli n sii inll  rcssel 
tillctl with it. l'lic grmt c1cfcct.s uf t h o  tiltws arc 
t h t  ( I )  t h y  nrc lint1 iiiccliaiiiciil liltcrd, i i i i t l  (2) tlic 
writer tins to pnss tliroiigli tlic accuiiiiilatctl iiiiliuritics 
of iiiiuiy iiioiitlis, niitl i i i  tliu ciisu of ii i i i i i i i t l  ctr~irconl, 
owing to tlia ~ircsciicc of IhosliIiittcs in Iiirgo quniitity 
(:iiiiitiiil clirirconl coiisistiiig of cliiirco:il I 0, l~lios- 
]ilililcS, Ute., !JO), it is \'Cry fitVOlll'illJ1U to tlic gro\vtli 
of low foriiis of rcgctittion iiiiil itftcrwirds tuiiiiiirl 
lifu. Pn t.lic (it11 lioliort tlic Coiiiiiiissioiicrs stnto : 
" Iiitlcctl, wo foiiiitl tliiit iiiyriiitls of iniiiritu \ Y O ~ I I I S  
wcro t1crelol)etl in the nniiiinl cliiirconl niid 1)assetl 
niit with tlic writer, wlicn tlicsc liltcru wcrc iiscd for 
fl'liniiics wtttcr, i i i i t l  wlicii tlic clinrcoiil WIS not 
rci~c\vctl n t  siillicieiiLly sliort intcrviils. 'l'lio iiyicrty 
wllicli iiiiiiiinl ctiltrcoi1I Iiosscsscs i i i  n Iiigli Jcgrcc of 
hvuiiri i iy  t l iu  growt.li of tlio low foriiis of nrgiiiiic 
life is I L  wrioiis itixivlirick to its iisc ris u Iijtcrilig 

SUCll ns plnru, s~iollgc, nnd, l'crllnps I I lOSt etrcctunl of 

lllCCfiUll1 for LJUtiibh \\'a"L'Y.'' lIilS bWll f O U i d  ill 

conscqucncc of tlic nccuniulatcd iniporitier tlint tslicii 
wntcr is pnssccl contiiiiioiisly for n long pcriotl 
tlirougli siicli ~)orous iiinsse5 tlint at lcngtli tlic wntcr 
wilt nctuolly bc furtlicr potiutcd in pnssiiig ttirougli 
tliy,liltcr. 

1 lic cssciitinl rcquirciiiciits of n good Iio~iscliol~I 
wntcr filtcr nrc : (1) It iiiiist bc n pcrfcct inccliniii- 
cnl Iiltcr. @) I t  iiiiist 1Jc an nctivc cliciiiicnl liltcr. 
(:j) I t  iiiiist 1x3 c:isily ncccssillc for csnininntioii 
niitl clcniiiiig. (4 It sliould linvc sutliciciit liltcriiig 
nrcn to siip1iI.y tlic iicccssnry cliiniitily of ivntcr with- 
out tlclny oriiic~iii~ciiicncc. ( 5 )  Tlic liltcriiig iiicdiiiiii 
slioultl iiu rc!ilnccnblc with grcnt fncility, so tlint 
tlicrc sliorild bc iio csciisc for iicglccting this prc- 
ciiutioii. ((;) 'l'lio iirriiiigciiiciit slioultl bc siicli that 
iiotliiiig bnt p r o  wntcr could bc c,cyciiicntly U S C ~ ,  
citlicr for cooking or for drinking. llic nutlior Iinving 
tlicsc olJjccts i i i  view, lins cntlcavourctl to iiicct nll the 
coiitlitiuiis i n  tlic following wny : tlic filtcriiig iiictliuiii 
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liltcriiig cells is iiinclc 1111, when tlic scriw of nltcrtin- 
titig pliitcs niid fraiiics is scrcwt! 1111 lic~~vccri the 

inlet niid ontlct nrc foriiicd i t i  tlic i i i c t ~ i l  of tlic ~iliitcs 
niitl fr:itiicsl niiil siiitnl)lc ~ io r t s  tirc foriiictl so tlint tlic 
siilqily Iiortssliiill Lc iii tlic distniicc frniiics cnnductiiig 
tlic wntct: to IJC filtcrctl bct\rccii tlic iinlicr litiiiigs of 
tlic filtcriiig CCIIS, niid oiitlct ports cotitliict tlic filtcrctl 
wntcr ilito tlic co~iiiiioti oiil.lct cliniiricl frotti tlic 
groo\*cil 1il:itcs. Tlic iiictliotl of foriiiiiig tlic iiitcrtiiil 
c:liniiiicls i i i  :I Iircssurc filter wns origiiinlly tlcvisctl by 
I)ntick. 'Iq'ig. 1 slio\vs tho liltcr iiioiiiitccl ngniiist n 
\vnll filtcriiis : i l l  tlic water i i i  n scrvicc iti:iiii. I J i g  3 

f i ~ t t t i  nttti I~~~~~ i ~ i ~  or tilc l l l ~ l ~ i ~ l ~ l e .  ~ ~ : ~ s ~ : ~ ~ ~ s  for 

I W  I. 

s h o w  tho filter Inoiiiitcd vcrticnlly, whcrc i t  niny 4)c 
iiiorc cciivciiiciit t o  tlrii\\. (ill' i t i  frotit iti t l in l  Iiositioti. 
~\ ' l ic i i  it is tIcsirc(1 to cli:iiigc tlic cnrl)oii ~ i : i ~ i w s  foi  
frcsli oiics, thc liltcr. cnii lie shut ofl' oii Iiotli  sitlcs 
froiit tlic scrvicc Iiipc Iiy itientis of tlic two \*iil\*cs, tlic 
i i init i  tiglitciiiiig sere\\* c:iii I)c Iooscd, tlicii nll t l i e  
j i n 1 i e r ~  liccoiiio frcc to lie t~ciiiorcd niitl rcliI:icctl, wliicli 
IS oitly tlic work of n tiiiiiiitc or two. \\rl~cti scrcwctl 
i ip tlic iiiwliiiic is ngniii rc:itly for work. l\'c tlius Iinvc 
( I )  a g:ootl iiiccliniiicnl liltcr of 11:ilicr with tlic 1it)rcs 
lillctl iii with liiic cnrl~oii; (2) n good clicitiiciil liltcr 
with tlic aiiboii i i i  i t  tcii tiiiics more coiicciitriitetl ntitl 

n 

PICI. 2. 

iiiore nctivo t l m  ortliiinry ntiitiinl clinrconl in grnitis 
i n  consci1iiciico of its liciiig dclit*irctl of tlic Iihospliiitc 
of Jiiiio, nritl 1)y t.lio IIIJSCIIW of wliidi i h  is t i t )  lorijiei 
cnlinlJlc of fnvoiiritig tlic gro\vllr ot' tliu niiiiiiii 
nntl \ 'cgCtdJh orgniiisiiis, which nrc tliu cliicf t l r i i i p  
o f  tho  phosplintic nniiiinl cliiircoiil iii griuiis 
(9) Notliiiig ciiii bo tiioru sittilily ncccssilh for clctiti 
itig, dl tho Iinrts 1)ciiiy rclctisctl Iy III~IIIIS of n siiigli 
scrc\\*. (.I) 'l'lio filtering nrcn, ovcii i t t  11 stitnll i i l q l i i  
ixt,iis, is wry coiisitloinllc. A iirncliiitc with li ~ilnlc: 
lins 12 liltcritig pnpcrs, ntitl ~licsu \votaliitig utitlor tlii 
~wessiiru of tho tiiain nthiiit of tlic wiitcr bcitig tlrci\vi 
city n s  rciiiiirctl, witlioiit tlic iicccssity of tho ol,jcc 
tiotinblo Iiriictico of Itcopiiig II R t w o  of filtcrcd wntcr 
(G) Tliu Irltcriiiy iircdiiiiii in tlru h r u i  ol  tlrcsc thicl 

. . .  . - _ _ - . ~ -  .-__._.______c ..-- 

inlicr tliscs ~ m i  110 cliniigcd with tlic greatest fncility. 
:y lltis iiic:iiis 1i:issitig Llic wntcr to IJC filt.crctl tliroiigtt 
lie nccunirillitcd i~iqi~iritics of n long priot l  is ensily 
lvoillcd. Nti cloiilit, thc iiinsscs w i l l  linrc to Lc ctlii- 
~ntcd to n kiiowlcilgc of tlic itiipiirity of  tlic wntcr 
Iicy !lriii!il :iiul tlic vnst niiioiint of tlisc:isc nil11 
,iiIIkritig I I I  c o ~ ~ s c ~ ~ ~ ~ c ~ ~ c c ,  niitl t,licti it will iiot bc 
l t o i i ~ l i t  si~l~~rlliioiis to pny clnily nttctitioii to scciirc 
~lcnri driiiliirig rvtitcr, I :  lint1 Ito~icil to l)c pblc togirc  
'oii soiiie Iirnct,iciil r t d t s  O[ tlic \vorliii1g of this 
8ystctii, r i t i ~ i  the nti:ilytic:il rcsiilts of tlic \vatcis Lcforc 
iittl nf tc r  IiIt,r:itioii, liiit it lins not I)ccii foi i i i t l  Iiossihlc 
o nccotiiiilisli this. h i t  with tlic pcritiissioii of tho 
hicicty i titny I inw nii opportutiity of tii:ikiiig n short 
ioiiitiiriiiicatittii n t  n futuro tiiiic on this subject. 

1)rsc:uss tox. 
l ' l ic CI!A t t:>r,\s snit1 tlicy Iind to tlinirl; Mr. Joltiisoti 

'or hiiigitig forivnrd nti csccllciit iiictliod of i1111dyiiig 
,Iic filter ~ircss to tlritikiiig wntcr, Imt ivit l i  t~g:it$ to 
lic KcitprnI rliicstioii imc tiiiist rctitciiilicr, i i i  jiisticc to 
.lie Ilili~~l-il~JiiS~l~ wntcr cotiipntiics, tlint tliu lrenltli of 
~,oiitlori (lid not scciii to siill'cr froin tltc river wntcr, 
i t  fiict, it ininlit be opcii to rliicst.ioti wlictlicrsiilliciciit 
wen, cslwiiilly with thc ~ircscticc of v c g d i l c  growth, 
lid iiot nIl'ortI ns tiiiicli snfcty frotii scrioiis polliitioii 
is ivclls-at niry Talc iitilcss t h y  \vcrx cstrciiicly 
\colt ; niic1 ji&iiig froiii n cnsc w~iicIi Iind occupicd 
tllC la\\. coiirts I.L\ecntly tlicrc scclllctl to I)C two siclcs 
~ v c n  to tltc tlccli-wcll c-pcstioti. I\'li:itcvcr tho water 
~i i~qi ly ,  it wns iicccs~nry tlint it slioiiltl Lo filtcrctl for 
tlic piirIinsc of drinking, rind tlicrc wns iii  this sgstciti 
1 rcry pcrfcct i i i c n t i ~  of tloitig so, pcrlinlis iiot so 
pcrfcct ns thc coiiiliiiictl clictiiicnl Iiicclinnicnl nct ion 
3f tlic I'ortcr-Clnrk proccss, but otic itiliiiitcly $11 m i o r  
to t.~ic nrcrngc of liltcrs, sotiio of wliicIi ~ i c  11nA csn- 
iiiiiictl froiti tima to tiiiic, ntitl foiiiid t h y  (lid iiot 
rei~iiirc n iiiore (1clic:itc tcst  tlrnn tlic iiosc to tliscorcr 
tlint tlic wntcr ivns iiiiicli bcttcr IJCfOrC it wcnt iii 
tlinn nftcr. 

Air 1~i~tmx1ctc I h : s ~ ~ v t ; ~ . r ,  siiitl i t  iiiifilit iiitcrcst 
llic tticctiiig to kiiow, with rcgnrtl to tho cnsc rcfcrrcil 
LO i t i  tlic i i a i m  of t l ic iiolliitioii of wntcrnt Cntcrliniii. ~. 1~ 

tIi:it tlrcro wns oiio c6tiviiiciii.g 1iroof of tho t.Iicor3; 
itl\nticccl niitl tlint wns this : n poition of the district 
riilqilic(l L tlic cntcrliniii coiiipniiy iiotiiiiinlly wns 
free froiii tictliscnsc, ntitl i t  ivns risked liow c o i i ~  tlint 
be if tho tliscnsc'wns tluc to tlic wntcr, Lot it  turiictl 
o u t  tliiit tlint Iinrticiilnr portion of tlic district wns 
for n titiic sulililictl by nnotlicr coiiipntiy, iititl, so fnr 
ns ~ l i c  iiiniiis ivcrc siiliplicd by tliiit other coiiilinity, 
tlicro wns iio discnsc, whilst t.liosc supplied froiii tlic 
\re11 in which tlint wrotclicd iiinii coiiiiiiitted, ,tho 
filthy act tnoiitiotictl tltc tliscnsc wns rniiilinnt. l l int  
it iiiiist Iinro nrison froiti tltu wntur wns nlvo clcnr 
froiii niiotlicr fnct. 11 lntly tlrovo over to llc~l!~ill, 
ntitl wliilc slic pnid n cnll tlicrc, ntttl loft Iicr carringc 
stniitlitig in tlic t o w ,  tlic conclitiinii Kot (lowti n i i d  
tlrtitik froiii tlic piiLlic drinking fo~iiitiiiti, \\wit Iiottic, 
ntitl i i i  n few tliiys wiis (lend. .It coiiltl t ic i t  tlicrcforo 
Lo ntiytliiiig in tlrc locnlity, siiicc licrc wns n fntiil 
result to n strntigcr \rho WIIS otily iii tlic Jncc wrlinlis 
l r i t l f  nit 11oiir. olio triust reiitcitilicr tllnt tliis ~ r r i r ~  
redly notliiiig ',: do with tlic! qiicstioii of dcc I \vcll 
w t c r  or not, llic Xviitcr go-cnllcd, wliicli linc i !iceii 
siipplicd iiiniiy yc:irs boforo, niiil nintiy ycnrh OIIICC, 
ivns Iiiiioiigst tlic Iiiircst of tlic tlccli cliiilk wntcrs, n y l  
tlip cvil nroso froni nti iiccitlctit iii otio sciiso \\.IiIcli 
tiiiglit Iinw befiillcii tlic ?So\\, I~ivcr.  It lint1 tiotlittig 
to do w i h  t.lic soiirco of siipply, ' l l c  gciicri!I (ltics- 
tioti Iind bccii toiichctl i i l ioii  i n  n wriy ~ v l i i d i  \vns 
oftcii dtiiic, nut1 n grcnt tlciil lint1 liccti sniil nliiyt Lliu 
itiirliiit,y oi' 1,otitloii wntor coitiliiiiiius. XWV, III tliu 
iiiitiiiitii of IH~:{, wliilst triiwlliiig i i i  ~ l i u  Uiiitcd 
Stntcs, liu iiintlu it his Lusiiicss in evcry L O \ V I ~  to 
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which Iio went to iniltiirc nbout tho wntcr s ~ i ~ i p l y ~  
niitl Iic wns nssiircd by nll tlic cngiiiccrs to ~~110111 !it 
s ,okc, with onc cscclitioii, tlic villngc of I’oi~~l~liccl~s~C. 
Flint tlicrc mas not n singlc instnlicc of tlic water bc. 
rng liltcred bcforo i t  wns siilqilictl to tho towns, 
l\‘hcn llc nslxd how that was, lie told liiiii 41;nt t h y  
nll Iiad liltcrs in tlicir OWII  liouscs. llicn I I C  
nskctl nbout tlio poor IICO ilc, nnd t h o  wlic 
live11 i n  tciictiiciits, nnt1 tliosc \vllo 1int1 iiot 
filters, nnd lie rcplietl tlint tlioy lind not tlioiigllt 
nbout tlieiii. Ilc told liini tlint if cvcr tlicrc was 1111 
cpitlcniic of cltolcrn tliero tlic loss of lifc w0111tl bc 
suiiictliing frightful. 11: New York tlic constiniptioii 
of wntcr IKU 80 Anicricnn giillons (cqiinl to (;-i ICriglish 
gallolis) pcr licail ~ i c r  tlicw, but tlic Iioliulntioli lint1 so 
growt~, nntl tlic iiiniiis ~vcrc so orcrtasctl, tlint tlic 
tcriiiinal Iircssurc ivas  nost to notliiiig, niitl yon siiw 
iti tlic slio1i wintlows hydrn~~lic  cngincs to 1Jc piit into 

ircsurc froiii tlic miins in ortlcr to ~ i i i i i ~ p  u 1 i  tho 
Lnlnnco of tlio wntcr to tlic to 1 of t ~ i c  biiiltling. TIint 
wns ilow it was clenlt wit11 t\icrc, bccniisc tliny c~:irc 
not ciiforco lirolicr fittings 011 tlic custoiiicrs, Iiccni~so 
tho populiir voice did not liko it.. Tn llostoii the 
wntcr IIWI so nbnniiii:ililc tlint cvcry licrsoii of rcs~icc- 
tnbility Iiurclinsed i t  froin Iirivntc co1n1)niiy \vho 
brought i t  round in cnsks. l o  coinc back to Lontlon, 
tlicro wns nil iininilicncliablc soi~rcc of sup1ily 
in  tlic I h t  Wntcrworks, nntl Iic thouglit nlso : in  
uiiiiiipc:iclinblc source in tho Ncw Iiivcr. Tlioy liad 
Iicnril tales nbout tlio iiitnkc of the X c i v  liircr wliicli 
Iirorcd to IJC untruc, nrid with rcgiirtl to tlic sq1p1y 
Doni tlic Tlinntq cliciiiistry lint1 fnilctl to intlicntc 
any soiircc of discuc. Dr. l~riiiiklnntl snitl so fiir 
ns lic kl~ew no Iinrm nrosc from drinking I~c:iltl~y 
mvngc, but, of course, if  nny oiitlmiik of tliscnsc 
nroso i t  iiiiglit bc tlint evil would follow. l\‘crc 
t h y  to Inty i tp  tlic prcscnt coiii mics’ l  111 tlint 
cnsc 1io su iposct~ n iiiirnclc would ]in qwn, ns liii(l 
constantly Iinppciietl before. ~ o i i  I i i i J i t  go iuto n 
coininittcc rooiii i l l  die 1Iousc of C‘onlillons niitl find 
n nuiubcr of gctitlciiicn tlierc, including tho t o \ w  
clcrk a id  ritnyor of tho towit, tlcclaring tlint of nll 
tho vile suplilics of wntcr in crc:ition tlic one siiplilictl 
by tho co1111i:iny wns tlio worst ; then t h y  lxouglit 
forwnrtl tlic joking witiicss, tho scientific witiicss, tho 
oldcst iuIinLltniit, nniI so on, nilti nt litst tllcy i i lat~c 
such (I tlrcndful cnsc tlint tlio cotniiiitteo silggcstcd 
to tlic coiiil~niiy lrntl you iiot Lettor ngrcc with tho 
corporation. dici i  tticy went orrt into tlic l o ~ y  ntic~ 
cniiic Lack nntl snid i t  was scttlcd. Tlic corlrorntiori 
acqiiirctl tlic iuidurtnking, nlid without nny cllnilge of 
nny kind, csccpt tlic iiicrc fiict tlint tho coil~pa~iy wns 
purchnscd by tlic cor1iorntioii1 tlint tlrcndrd wntcr 
wliicli wns not fit to bo c l ru~~k,  or crcii to IJC lookc(/ 
nt, bccniiic lirolicr wntcr for tho town to tlrink for cvcr 
nftcr\vnrtls. ‘llint wns II iilirnclc of wry  frcqncnt 
occurrc~~cc, niid lie sit iposctl tlic sniiio tliiiig woitltl 
]la qicn iii Liilitlon. It inig~it bc snit1 tliat 11c wny 
only airing tlic fnllncics of m. Enstoil niltl 31r. 
Uuznlgcttc, but tlint fnllncy ~vns this : ’ h r o  ~ c r c  
uscJ for rill piir i o m ,  iii Loidon, 33 galloiis per haid 
per clicin, i n c d i i i i  wnsto of nll sorts, n great den1 of 
which nrosc froin bnd fittings, niitl they ~ c r c  nllo\vcrl 
to csist I~ecnuso of tho oiitcry which would nriso if  
tlicy nttciii Jtcd to ellforce tlic IISC of good littitip. 

110 possiiilit conlcl tlic pcop~e usc illore tlinii t\vo 
gnlIoux per licnci’ pcr dicni for lrotnLlc nlicl culinary 
Iiiirpows. l‘hc cspcriiiicut I ~ t i t l  IJCCII cnrcfully illntlc, 
niitl tlicrcforu with four iiiillioii ~ C ~ S O I I L I  in L O I I ~ O I I  

cigllt iiiillioii gnlloiiv per clny. 1’colAc nt olicu snitl, 
I\‘hnt, woiiltl yoit linvo n tlud tlcrvicc, witli nll tlic 
torriblc os~iunsc n i d  coinplicntionl 111 otlier to\\*ns 
i t  WUY doiic, iu l’nriu tlioro 1~113 n triplo scrvico. To 

thC ~In.SCIIIClltS Of hOllSCS, to IJO \VOl’kCd fl’tllll tile fCClJ lC  

t.ll0 IlecCSII:1l’y Sllllllly for tllosc llul’ IOSCS \\‘Ollld IJO 

liis tniiid tlic mistnkc wns in not kccping wntcr for 
Iiotclblc iintl ciilinnry piirposcs scpiirntc. Tlic wntcr 
for wiitcring tlic roads ant1 so on (lid not rcqiiiro to 
IJC ol’ such nbsoliitu piirity, and hr? tl~ouglit i t  would 
IIC cstrcnicly well nt tho cost of soinc fivc iiiillioiis 
to nlipro winto tlic clink wntcr supplics to cooking 
niitl tIriiiLing purposcs n scparnto systcni pf innins 
nnt1 to use t ~ i o  otlicr wntcr, w1iicIi wns quito good 
oiioi~gl~, for nllot.licrpur IOSCS. Tlictlucstioiiwoulil tlicn 
~jccoiiic w r y  sintp1c. 41icrc was nnllilc wntcr in tlio 
clirilk for driiikiiig piirposcs for nLoiitloii of doitblc tlio 
size, but hc did not think tlicro wns niiiplc writcr iii tlic 
ehnlk witliin n rcnsoiinlilc distnncc for tlie supply of 
tlic wliole tiictropolis i~ntlcr tlic prcscnt systcin. 
I licii 110 woaltl suggest tlint this dun1 siilqily slioultl 
Lu Iiiiitlc use of for tlic piirliosc of cstinguislung fires, 
niid this was by no incans so nbsurtl ns soiiic ~icolilo 
scciiictl to iillngiiic. Tlic wliolc of tlic watcr iisctl in 
I,olitlon tor cstiiigiiisliiug lircv nmountctl, nccording 
to his rccollcctioii, to nboiit n thy’s supply. I t  I V ~ Y  
snitl tlint it would bo using the iiiost cs iclisivc witcr 
for cstingiiisliing lircs, but tllnt wond not ninttcr. 
Tlicy coiiltl nil’ortl to pi i t l ip  ciglit niillion gnlloiis of 
wntcr n thy against n 11cnd of <100ft., ant1 with that 
licntl i i ~ i t l  n proper systcin of pi ingc they conltl con- 
trilJiitc tlic grcntcst quantity ol wntcr cvcr wiintcti 
for tlic grcntcst lirc cwr l i t iO \ \~ l i ,  t d h g  Captain Slinw 
[is nil niithority. 

A JI I.:NIIIX nskcd i f  Nr. Johnson cl:~inictl tlint tlic 
liltcr press ~ r t i u l t l  tnko out yerliis from the wntcr, 
:itid if so how hc iirrirctl nt tlint conclusion, bccnuso 
IIC lind nlrmtly stiitcd tlint Iic did iiot litlO\i. whi t  tho 
gcrllls \vcrc. 

Jlr. Jo~issos, in rcply, snid Iio lind sh tcd  ili tlio 
~ i a ~ i e r  tlint tlio ol!jcct ~viis not to take tlic gcrnis out, 
riiitl 110 oiic could sny t l int  it did. Tlic principal tliiiig 
ivns to ~ C I I I O V O  orgnnic Iiinttcr, bccniiso i t  WILS foulltl, 
wlictlicr the tliscnso procccclctl Ironi gcr~ns or iiicrely 
froiii soiiio sliccilic Iiriison, i t  wns nlwnys nssocintctl 
with orKniiic ninttcr. rrlint WIU tho rcnson wlly niiiinnl 
c1tnrco:il wns introducctl into tho liltcritig paper. 
I h t l i c r ,  tlic rcniiivnl of pliosplintcs was nn iiii 1ortnnt 
iiinttor, as it tlcprivc(1 tlic lower orgniiisins of tLo food 
Iieccssiiry for tlicir csistcticc, nntl tlicroforc tlicro wns 
not thc oliportiinity of tho nccuuiiilntion of n 111n.s~ of 
tlccoiiiposiug orgnnic Iiinttcr i n  the liltcr itsclf. I\’it,li 
rcfcrciicc to tlic fnct stntccl by tho J’rmidcnt, tlint 
I’,o~itloli was very hc:rltliy, I I C  would sititply rcninrk 
tlirit i t  iiiiglit bo licnltliy ns eoiiqinrcd \\.id otlior 
toivns, but still i t  wns iiot so licnltliy nu i t  wonld boif 
Iicrfcctly purc wntcr ~vcro  supiilictl, IJccnusc tllcrc WIIS 
n grcnt tlcnl of divensc rcsultitig front t.lic drinkittg 
of b : d  wntcr, ns could bo tcstilictl by niiy ntctlicnl 
Iirnctitioiicr. 

,, 
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NO‘L’II:S ON l<IESELC:UIIl1 AND ITS 

I 1  11LI 1 , 1 XICAL AI’l’LTCATIONS. 
11Y A, IIAAOICE. 

l~ r~se r . cu~rn ,  or infusorinl cnrth, is n whito, gmy, or 
grecnisli iowtlcr of \*cry low sl)ccilic grnvity, consist- 
ing cliicdy of tlio ininnto silicioits sllicltls of dinto- 
inncc;c, tlic bcnutiful n i d  vnrictl f o r m  of wliicli wil l  bu 
known to evoryoiie fniiiilinr with tho itso of tlic Iiiicro- 
scopo. Lnrgo clcposits of fossildintoms h n w  bcoli trncoll 
in many pnrts of tho ~vorld, n!id scwrril iiiincs )ro&ic- 
ing kiescigulir arc worltcii in 1~tirope, Lilt thc\argcst 
niid tltosc yioltiilig kiesclgiilir of t ~ i e  iiircst iiiility niit[ 
lowcst spcciiic grnvity two s i t i t i d  new katcrlcltsu 
stntion, on t h o  rnilway froill 1 InniLurg to I Iniiovor 
Tllo kicsclgiilir is found tlicru froai tho flurfncc tlo\v~l 
to n dClJth of nboiit 160fi2, I)cing coj.yrctl only Iiy tliiii 
bcds of diluvinl niidnlliivinl origin. 1Iiciilil)orstrirtiitli 
of this largo clopouit suppliou tho wliito kicsolyiihr 




