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Tie followving arc the sterling values of
Great l3ritain o! Interest 10 the metai trades in
tbe seven mnonths ending July. 1898 and 189:-

.Menis of Juiy.
899. 18W9.

flardware .................... £2190 £1.695
Culery ................... i1.301 3.497
Pig iron.......................928 2.023
Bar, etc.................... 363 2.373
Railroad............. ........ -36533
Hoops. sheets, etce............ 7.772 16,G20
Galvaziized sheets........... 8.236 5,071
Tin plates ................. i1.946 20.997
Cast. wrought, etc., iron ...... 1,839 6.877
Old (for re.manufacture) ... Ijg 344
Steel ..................... 5,001 13,079
Lead......................i. 126 .5.860
Tin, unwroiight ................ 1.550 2.925
Alliali.................... 3547 2.056
Cernent ........................ 2.270 3,534

the imports from
July. 1898-99, and

Seven Monilîs to
JuIy.

1 895. le99.

£12.502 £11.145

30,798 29617
7.086 7.072
6.042 8.089
6.972 57.228

24-047 55,455
32.071 35.474
83 598 9S.091
15.2.08 24.412

3.574 2,003
32.643 43.626
16.058 27.329
11.223 12.442

24.419 18.65S

12.153 16.2-36

SAND FILTRATION 0F PUBLIC WATER SUPPLIES.:,

UV~ iR. S. %SX, ISOC. M.. C,%.'. SOC. C. E.

(Contisîîîed front hast issue).
The layer of rae serves t0 siupport Ille sand and to con-

(ficet the water lîorizoiîtaly to t uîider-draiîîs. The excessive
tliickness used ini soîtie o! te old filitr bcds is sîot at ail sicces-
sary. 12 or 15 inclies bciîîg quite sufficient. It siîould colîsîst
o!1 lhrce or four layers of gradiiatcd sizts. the top one bciuig
fine esiotigli t0 support tie saîîd witliout n>' liability of thtc
layers gctting nîixe'i. Arouind the opcîîiîgs 11110 the tîder-
drains tuie separat mtolles shiild bc carefuili> placcd s0 as 10

avoid any possibilit>' o! inovciltt Mienî t. water begins t0
flow. If niccessary the gravel mnust bt tlîoroîîghly waslicd bc-
fore bciîîg puit ini place.

In arraiuging the îiîdcrdraina.gc systcili o! a filttr. wiîicl inî-
cuides the gravel bcd. uIl objtIo 10 nliined nt is wû cauise the
waîer to siik vertically Ilirougli the saîîd. and as titarhy as pîos-
sible at a tiiiiiorîlî rate inî aIl parts of tihe bcd. 111 or7der to cifeet
this it is evidezît tîtat the resistance to hirzonîtal mnotion in the
iui-dcrdraiîîing systeni ist bc everywl:cre iearhv it saine. At-
tetîlpts have l>cen mîade to calculait: the proper sizt o! ic iîder-
diainq, uîsiiîg forîuulac ior the flow of wva1er dîirougli gravel alid
snd oi varionis siz.cs. A discussion of thie niattcr wilh h>e fouiîd
it the Report of thie Nlass. Stt B3oard of licalti for 189z. anid
zli#> iii Allen liatzci*. book, on the -Filiraiîon of Public \Vater
Sup)plies-." piii. 32-41. Wi't1î round tiec drains. and a daily filtra-
tion rate o! 2.57 million gallonîs per acre, Mr. hiazen suggcsts
the followisig himits to thte area whiclî iipte o! dt:e dtIffrent
si2Cçs siîoiild lie allowcd to drain:

Corrcsponding
To dlraint ait arca stot vclocîîy Ot uvater

Diaîîî. of drainî. exccediîîg in drain.
4 inlies a»i square fcct. 0.30 fi. pcr sec
Ô iîîciîes 750 square fci. 0.35 fil. pcr src.
8 itîclics t.;.Io square icci. 0.40 fu. per sec.

I0 iiîclics 2.780 square <cci. 0.465 i. per se.
12 iîtclîcs 4.400 s'qua.r e ci. o..; i i. pur %ec.
anîd a cross. ,et toiial arca for thec harger a:îd matin draitis of at
itast 14xooo of tic area lraitced. Witlî the rate incnî:oncdl this
wo'ulc give a iiaxtuliiii velocit>' iii tce drain of o.. <cct per
second. Tliese îindcrdiraun.- arc v'ariotisiv consisîcted of opeit
je.iitcd cintîcîs o! suone or Ibriclw.orlk. or o! tule pipes witlt ier-
forauiotîs or opeit inis*. Tiere is 110 advantagc in shîaciut. lic
laitais mîûre tian ablt 16 fec: aprtri. iý; the extra qulaility of
co2rsc gravel tiecessa;.ry %votild cost more thiaî the saving in thec
pilk. lIn -onie filicrs utic utnderdrainiiîg liasç been aiccnnipiIiicdl
b>' sticazis oi a double lîottoîî of op.- brickwork supportcd on
arclies or otiier arr.aiigctiients of thie saine niaterial. Thîe laierai
drzinc lisuiahly rct uîpion uIcl lîoîîoîî o! Ulic bas::i. buit Ilte main1
driiî i.s oficn piaced lower. l! the top) ai the drain is Itiglicr
ili:in thiceoarsest layer oi gr.ivcl. dliat pari shîotild bc ciosed to
prevezi: the entraincc o! tic fine graivcl. In several o! ic old.
fluet.cs vertical vnciiiaiing pipes cxtend [rom the iînder-drains

*i:*rcna ruper rv.j.i i'fore the Caad'ian Society of Chlîl Enp.1nuera.

nIETAL IMPORTS PROM GREAT BIRTAIN. above thc surfaice of the ivater o11 the bed. *rlîese arc fur the
puîrpose of :îllowiîîg the escape of air frontî below, so as iot to
cuuse disturbance by passiîîg througli the saîîd. Thecy arc tiot
tîsed ini the latcst filtcrs, as it was fotind tliat they were of noû
adeantage, but rallier a source of trouble, throtigh the formnation
of clîauîîcls betwcen thcmi anid thc saîid. wlîicli alloîvtcd watcr to
pass withoîît filtration.

Thie basin which encloses the filtering uîatcrials inuit (if
courbe be watcr-tiglit; and in tliat respct tie saine care inust bu
c"pericnced in its design and conîstructionl as -would be necessary
ini the casc of aîîy resc.rvoir for holding wattr. Ils depth wiIl
(ltptld uspon the thickncss of the bed and lt--- heiglit t0 wlîicl
the wate- is to bc allowcd to rise. but docs îîot tistally cxccti
ico or 12 feet. The bottoiîn is usually Itvel, or perliaps with sliglit
dtpression for the latcral drains. The walls may be cither
vcitical or sloping. depending iporn thc initcrial uscd.Taiî
ilîto accoiunt thec neccssity of îîniformity in te filtration rate a
dificrent points of the bcd, vertical sides arc probably preferable
to sloping. Local circumstanccs will as a ride, determinc thîe
bcst mcîlîod of constructioniî nd the material to be tised. Tht
latter rny include stone niasonry. brick, concrete, cartlî emîbank-
ments, puddle. etc. Concrete is a very satisfactory. and iii most
case.; an economnical nîatcrial to lise for any part of thc structure.

If a roof is requircd it shotild consist of groinced arches.
supîîorted on pillars. preferably of brick. Care is nccss.try to
obtain a solid fotinition' for thec latter, as thec forin oi roof will
inot admit of nitich uîîcquai selemenît. A good plan is to forni
the bottoni of fiat itiveted arches. wh'ici will give a firnit anid
eren support for ail the pillars; and thec lateral uiîdurdrain, will
îlîe, lie along tic iioliows nîidway beîwectî the rows oi piers.
W\ith a roof of this kind. vertical sidc walls will bc moire
ecoîîonical Ilian slopiîîg ones. But t plant surface betwccn
tht wall anîd the bced nitist bc broken b>' projections, in order to
pievent the liabilit>' of iiiîfiliercd watcr passiîîg along the
junction:, which rcmark adso appiies to the piers. hl is to
prevent tItis saine contingcncy tîtat thte grave1 laver is only
carried 10 wilîuîi 2 or 3 (cet of the walls. its place bcbng filcd b>'
thîe sand whichi liere composes the wholc depîli of the bcd.
Aroutiîd the inict and Sillet cliîaînb.-rs Ilitre slîotld bc no gravel
williiiu 5 or 6 fect of the walhs.

Manliohes illuist bt colistrîicltd in the roof for tht: admtission
of liglît anid air. :\lso a "run " for cntcri:îg anid rcîîîoving the
sand scraîîiîigs. etc. WVith piers spaced 14 or i6 fect on centres
a liglhu and strong roof can be built of coîîcretc ail a vcry
inoderate cost. Wlien thc roof is finished il t i covvrcd to a
depth of two or Ilîrc fect wvitl carîli surnîotintedl by' a layer ol
loam. wlîiclî ruay bc sceded down or laid out in flowcr beds, etc.
For openi filters thîe sides nîay bu o! tarth emba;ikme:îîs, made
-tv:tte-iglit b.i a laver of pudde or colncrete. If of the former.
a p.îviiîg; of brick, is îieccssary, wvilîi mnust bc of sufficienit
streligili io witilsîancl the action of the ice whcre il is cxposcd.

Bufore procctding witii the iîîetliods of orcrating a filtraziou
plant we will disctiss it with referetice to thesc arn-
î:ortanî icattures. thle iiiit. ontict. liii<lr(raiils. etc. WVith a
g:vcae flovw of watcr Ilirotigi th ie bd, UIcl vertical distanîce H
i-lresents tlie head rcquiircd to force tlîis quantity tbrotigli the
surface filmi. Ille sand. gravel and undcrdrains. It is variously
turinîcd lIoss of licail." 'icadl on tie iter," "flltcriîîg liead.*"
Tlie dcpth o! 'vater ini the nîajority of Eiîropeazn filter beds is
ulstially frot 3 to 4 feet. witli the Euil dcptiî of sand. In sortie oi
tlice.c filier- it -%as allnwcd 10 risc nd fali according to fluctu-
niionis ini thîe renioivai oi thie effuient. Suiclî variations in deptît.
lîowveer. arc fouîîd Io have ai injîîrioiis cilect upon the surface
layer. anu it U ic cfficictncy o! tlle flltering process; in thc ncwer
plains. iliereiore. tiîcy are providrd asminst b>' an apparattus 011
the mntl of the inlet pipe. b>' wlîiclî the w:iter vffin it rca.clie-.
at celain lîciglît aîitonaticall>' closes the inlet. Tîtese consisi

î~î:hyoi <Onie form of ba.laîîicccd valve workcd by a float. lii
c<'îscîion wvîdi an open flter. suich aut arrangement imuîst bc
piritccîcd frnn froçt Tie inlet opens mbt a sanîztl clianber al
the sidc of Icl bced. front whlicli il is çep.-r-attd by a IVall. Mie~
wvaicr llows over thc wall on 10 the bcd. aîîd is prcvcnicd fror.
dkcturlîingr tic surface C! the Mlld I)V Paviiî' il f%- -i e%017%,
di%tance iroin thec ciailbrr. Sonîctistîte uic 'va'.cr centers liv
c.iertlnwvin;z aui open iiaonry Chiannel ex'tencdiîîg acro;% ithe
su-face of ici bcd. Tlic loss of lîcad. corrcsçpotîîding 10 a qiven
rutc o! Slow ni wvatcr iliroiiqzli Il f'it2r. wvih1 depcnd linon the
exttnt îo which tlie surface film lias formecd. and the frictioni ini


