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ANSWERS TO0 QUESTIONS IN LEC'TURE No. V.

4. Give soine instances ici wliici the princil)IC Of inîterception May IM.

Sadv.antagcoîcs1y adopted.
Aris.-1 bje principie of inicrccjîtion is one of the iost inmportant ini the

Sdisposai of sevage. 'l'le waîec anîd sewagc frocîî thliiglbr icx el inav bc icntcr-

cepîcý-d and cari ied directiy awvay to the oucifail by gravitactionWiicid ailow.iccg

tiiecîî10 Iomix w itil tlle scîvage ici Iower districts," wlhich vers' ulîcci relucires

arîîtiai por. er1 iuic tciecit f.ci to rcae:ituielîc intci*l' ilios.il. Whc'lie

a sYstece, of scwers bics been cocîstruceteli tw nîcet the Nv'.cits of ali' sia pijlace.

"vOse Popiculatioin stiddeniiy acnd raîpidiy increases. tuee r is r.I soo'«01 be in.cmie'
qîcate~ ~ tospi u eurcict iî îetiîod of iciterci tilenbctiis the

~.engineer to dispiose of' tile extra vo linc, and aiso to ttilize the ser.'crs lcd

1C'Q bult. By a systeni of interceiitiîîg sewers flic large cities ii. bcc lied ed icitoI

s'falletr towns, and be niole ccocîcic i>oiiid Intieclitc i. lo f atci

11 lirtn einca-coast loîvns, or in tor.is affectcd bc- ftie tidc. 'I'icir iuwer pcarts

~ ecggeneraîly tide-lockcd, by Ille aid of tiiese inter cepctiIg sd crs flic r accîil

l'id scoige froin liighcr distr icts nîayc lic ecn'.eyed dirctiy .v . and dcc'.

~ eiv~the reservoirs for retaiciing tlie scwaigc dccing flic iiccîî of' ticie. Ini Iuw

4 iyi, ad u swagc inay liave to be pcccnîmcd ccp anîd cunvc'.ed ava>' lc ici-

Otrcpticîg severs, anîd in sticb cases the heigl t .l w.iii de1îend i 1îoii the distance

~ Ctue olfi Il and the incliicatiuon of the sewcr. Many mlore exanil les ccîcglît lic

giveci, btit tiic'se ivili serv.e, I tliiiik., to illuc'tcatc the iii 1c<rtance tri Ie ;itracied

tO tis SY-steuli of intercelîtic sc'.'.e:r'.''i)tM c<f (2ici car.)

M in 5 v~ W ia sniicant bysl-li s ei rs? 1-\pllait nm detil fltccondi

Precatitîoll îvhicîi siioticd bc takeci ici its cocnstructioni 10 niake it self-

0 cleacîsing.
A,,.Sfcenicgswr r se! i'.'iicii, by certaini iniicrcnt qucalities

Sdischarge ail1 thle scî.'ce at any tillie 1îassicîg îholitîi, ltie'iclu

Sbe tinil'orn or icîtcriîcitent or ftnctcîaticig; anîd whlich dIo nul reqiie nlîct

10 enter and reinove the obstrucctioins. Ihcy nst be pro 1iurcionlin Icize/.,

~'forni and inclination to the voltcmeî of seivage to bc corivcvcd ar.av. 'l'lie velocity

Of tlOîv siîoccd neyer be icss tiian c 2D fect lier micnute. 'lie vCb;ýcity is greatesi

't the suirface, decreases witlîftle deptlh, and at the cuttuîiî lias oiily ablit

'-folIr-fiffths of tile sturface flowv. 'lic licavjer naîtc'rs '.'Iii natti y l>c near fi

Lq bottoin, and theri a veiocity of iess tian i 2o feet lier miute ill nul lie suffi-

cient t0 carry aIl soiids %vitî il tlîis refers to ord iiccary' sevIigC. A v.eiucct ' uf Oo

<cet per inuite is stfliciccit for cîcar iatery flitidi, anîd ()0 ect per inuite fcir

Selvage strainied of ils coarser l)artic'l. 'l'ie sccvcr nîcîist lic w.aîer-tighit or as

SnarlI> so as possible. 'l'lic uiper iorti(i05 of a systcmi of 5'cW'trs shouild iîavc a

Z greater fail ticac tice iowcr, for tlîey couvey, a sialier vulccnic ocf sewage. 'l'lic

inateriai uscd inci n0struting lice seNvers lias :ilso an influce', anid if rîccigh

I nay catîse a dc1îosi, 5mi 1 scers reqicire a greae ~l ia ag. Wir

Sthe diameter is 6 or 9 ni the 'elccity ilitist cuit lic less thaci c So t. lier inuce.

Ït Sewvers of v'arions sites, huit of differecit inciiliiins, iiiay liav'c the saine veloci-

ties. Tl'le maximucm velocities' to lic gîven 'to srnall sewers or drains arc

IJ Ctintated by efficicent atithorities 10 V.ary <rOi 270 t0 6o0 (clpr mîinute, but

the mnain point is ho obtaici a sufficienl -inclinatiocn to keep tle ewe P ean

ANSWER -l'O QUESTlION 3 IN LECTURE No. VI.

N 3.' State thîe points to be consîdct'ed in fixing the position and size of a

mnain otulfaîl sewer.

As thîe main ouîfali sewC1' is tlie largest andl niost important, bo fix ils

Position is one of thie fanst consideratio's. Butt before decidicig, the elîgicîcer

Smust delerîiciie tupon tic mode of trcatnieilt. 'l'lie reasocis f'or this arc :(1>

'lIie liquid refuse mnust finaiiy be jîotîrcd icîto the sel, a1 îidal river, cstirary, au11

SIiland river, or a w.atercotirsc forcnccig the îîalural otfaii of tlie district ; (2)

The prevaiicg iclcination intcst be towards oce or othcr of the poifltF of tl ti'

m''ate dischargc, thor.ighi tliere miay lue cocisiderable variation in thce direction of

file internai seivers, ow'.ing to internal tindffatiuni5 of tic land. If the scwage

is 10 uindergo aîîy trealcîcent, the cugicîcer niust also consider: (r) A site for

t he otîlfail '.vlich shahl be frce froi obîjectiOion Othe score of nuisance ; (2)

l'le 'neans of' rcacluirg suidl s.ite, citiier w'hIoliy by gravitation,~ or l)artly by

Sgravitation and parti>' b>' ptrnpir1g , (>I' cxpcdieiicy or ncCssity of first

Sdepositing the %vIioie of the scîvage tipl a îo3) 'c The c anele asigî n

(4) TIhîe price of tIhe site. l'le srze of thec sewers ilc.îst dcpcnd (i) on thie

N Po'dton 2 h occuipations of thîeupeople, and (3) tlie Proportiocn of the

'11 racnfal ltid e id b s orc i,. T i ropborionur of thc rainfacil added 10

five clîbie <cet of sewage for eaclh inhabitacit, onc lialf rtuniîng off in six hotirs

4dthe remainder in cighteen bots, ivill be a suflâciei't allowaice in most cases.
JOHN S. O'DWYER (3rd year).

LECTURE VII.

S CONSTRUCTION OF SEWERS.

1> To render a sewcr ivater-tiglît anid ducrable the best niatercals nitist be pro-

cuired, and such as ivilI ciot be af«ecd by the cliemical qualities of the sewage,

ri by the seiver gases, by the rnediaicaI action of the lowing Streami, or by the

nîateril transported over ils bed.
The MATERIALS used in the construction of Sewers are

ci ccBricks, earîhenîvare, stoneware, tules, stofle, artificiai, stone, concrete,

~.asphalte, iron, timber, and the va'ioiis cemnenîs."

IN Thwe forces acting upon a sewver are mosty exterlial, and the material of the

ele sin a state of compression.
c>uR5

The bricks are to be sOunid, wel-5hapedd well-burfled, and ta poSSCSS

adhesive qualities. m.-- .b e rejected. ~

~~'îUî pcrfcîraccd bricks il is diffirult to keep hic work watcr-tîght.

b.ciLighricks acrc tu lic iicci for scccall scîvers and scvers of oval section,
fie racdil, of'.u thle cu rvc of thie iiivli beig sîilai I.

'l'O u t.Iin flic inaxitccuii uiiîlorinity, tic sc%%cr is to bc cast ini sctions i]n

woudci cionlds.
S I-wer-. are ilot t( c e ntireiy lîuilî 111) of biocks, as there is a Ivant of bond

'lic on -uk<f a scwcer is ofîcti bnilt in a cradie formcld of woocni

lagin~ g'1< tue flic t suce of tlic sewer. Tllicy arc ciscful wlicii cunstructiiig

scwcr'. inî qcî bcc oieg, oîr otlier lcad lanid. NIr. BIritt.iiii, of \lonireal, bias

nl rT r.\cd 111j01 tii oldc c fo min of, cr.îul e, I y t ie i ntrouc in o uf a crcc le rib of

Ivrmugi ct iic n, thlce cm ralIce un g I raceci te ij <dri a yb'a'r0 cilcdc

I ci)l)Ici S ilist ' Ic in va ri.îbiy ud iîade tu tic truc secion11 of tlic e wc r.

lhichees o'f scvers are uisiaiy turcieI 01 icentres wiccl are graduaily
acivanci cil

À ii k scver i il t trc ici a citiibi er of rn cgs, on i cd grouinci k i slaily-

1îrk wiîii a coliar joint ini ccernet betwceen the r icgi of tn - orkt

sic fit ccc t cciliîcrtili g ni.ti i l iiitis"t bc iLisoci tu fil inp c very icitersticec.

'ile j ciii t s are ilc it Icexcecd c14- in Ilickllesý, anîd siccuild lc strokei Nwiîi

the truwci pint. 'J'iic shii<îd îI'.u be protec:tcd ini sucli a w:cy as tcc crevecit

the ccitt'. of flic rouI'. of trc'ci.
'Tli bricks are tu lie tliurcîughiy satin.-tcd wviti wvatcr Iefore being aplîjl d

bo thei 'vork.
If icîcicli Nater. is met '.vitii, il mirst li carried îcway by a1 suîppimcîîtary

drain, 'or to ccliii bules frcîin wich it ni c> ie b c tiîl)cc. 'l'lie w.cîer nic'. oc

nu aC<colcilt coicl icîto countac t withiftie brick-work uiiit flic eecnticîg niî.tc'-rial

lias set.
1 )ucritoci's, segmcc(ýitîil se\wers are said tu bc strc)lg. reaciily 1 ult togetir pack

cioseiy foir tran'iît, andc furîîc a icerfeet. acnd crniireikable sewcr.

It* (d> bfic tue e1tii of excav'.ationi, and <c') flie cxteriiai radins of the sewer,

thce îliickrîess of tic Iîric:kwork il, ect - 100
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Irn ordinar' cuctcings oif 20 <et iu deitii ind Icss, a sewcr, wheicer oval or

cirenilar, wuiosc greatest icnternai dillciicsion ks ticree fecet, is IcstcaliY bîcilt %wiîl a
-~~ricng ocf brickvork.

Sewers frocci thrce to six feect ici site, wîith a q-inceh ring of iîrick-work.

Sewers ocf larger sies are bilt î'.iti a proio riorialy icicreascd thic'kricss. C
.Sewers '.îituî str.ciglt sides rezipcirc to bc at least 50 lier cecnt. tuîiukcr tuiacî

cccrved sew..ers of cuîrral dimensiocns. 
"

I Nvi'F 's '' iniverds are vcry hiable to wcar <roi crosioci of ivaler, arnd CD

froni thce griuir'g actiocn of the saiîd arnd soiid rualter tranisîirted over tcerin.>1

It is, tuicrfcmre, ad'.isable 10 lise glazed bricks, or irîvert'blocks 10 fori the 0

;i.ou'a brcscîyhe0sdCi u ie n rhs

Iuuucks arc Ocf grat vaiiic' for icîverds a nud icn bil gro tnd. ar or p ce in
lr'î'rt'iuksarc lisc.cally cInaue of terra cotla, stouiew''r riuelii

gliaid <ici tlle icîrer side. l'ue>' fieiitate rocistruction, arc durable an'd smlootli.

'Ihcy arc ruade '.îithi bcila and l ijped jints, the laitter bcîcîg preferalîle, as ciot

being liable 10 Seule. 'Ihey arc triade hotu liçoio% anil solid, but the Iiollow

icivert blocks arc very frequently founîd tu split oc1 acecourit of the great suîper-

inctîmbent wciglit. The contilitcous o1îenccîg tîtrotigh the blocks îîîay serve as a

drain, and may be closed at any subsequecit ficnie.
'lie iriverîs of large sewvers shotild 13e liiîed with Nuîe Stafl'orulsîire, or

glied firelîricks, or witli other bricks tîat arc liard, sinooth, anîd adaptcd for

the purpose.

x. ilow is the capacity of a sewer governcd by the traldes and occupation
of tie People ?

2, On what grournds do somte atithorities propose the total exclusion of thé /i

ran.al I)iflhif hew ?eqisite f.îll to give to a sewver, circular il% section, %o

that it snay discharge Sewage at the rate of-

176 fect per minute when running thrce-quarters full.
165 64 46 oie-lialf cI2
146 41 4 di one-third d

4. Wlcat are nian-holes and lamp-holes.? Suite tceir tises, and define thce

points at wvhich tlhcy are to be placed.
5. I)raw up a specitication for the brick.work of a sewer. <

14th November, 1878. 
I.TY'kBvy

SONNET.

Bard of the Future 1 hear to himn who toils,
The prinmrose and the daisy, ini thy rhyme (1
Dring 10 his workshop odorous mint anid thymne; Nbi

Shine like the stars on graves, and say, IlArise,
Seed sowfl in sorrow 1 that Our Father's eyce
May see ' the bright consummate flower' of mind;
And the great heart of ransom'd human kind."
Sing in ail homes the anthemn of the wise:-
IlFreedom is peace 1 Knowledge is Liberty 1
Truth is Religion 1 11O canst thou refuse0
To emulate the glory of the suri,
That feedeth ocean fromn the earth-fed sky; (

And 10 the Storm, and the rain-cloud's hues,

Saith, "lAi that*God commandeth shall be done 1" _..EX.

*MGR. DUPANLOUP, late Bishop of Orleans, ieft by wiil his heart ta the

pish of Saint Felix, wbere he was bon, his body Ia the cathedrai of Orleans, C0

and $8,o00 ta his grandson, a son of M. du Boys.

Ro1-uh naf bricks r flt1 sed for the- internai îîning 01 c w"-*

S Rug brck arK e &o Go, 188 ST JA E T E T DENTS GLOVES, NEW SHADES, SINGLE AND DOUBLE BUTTON.
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