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Therc are varmoic modifications in the details of the construction of pipe

SCIENTIFIÇ-SANITARY ENGINEERING. sevs nloýt oi- wiîr are lialu. le tci leak when ri' mo9lure than haîf-fulI,

nor aiec surU nIodîiatiitIIS reqlulred Mien lanmp'loles and rnan-haies lire uised.

Lectures bit pgofessor H. T. BOVIDY, Of McGilI College.

E-4 NSý-FR*-'O QUSýIlON INIETURIý1 o.III.Th' s1iolild Uec on',tructeti of gravci, or other suitable materiai wlîich is

2. Onw'ha gr~ùds o sane athoric5'ra)se the total exclusion of the ihuai, gond. 'ald asili 1roiiaie

r a5n-f àII frani s èe e s > -t ro r i i m u ii r t s r.în niîIl iin I c nld a n o d f t e c a t

A ns-lu mcx eiîri.11 the ranalfo ie trn le sewers, wce have thre ;ftIreor nite se c ' t islUc ol c<înî rtc t h gottoni par t s zrnc

nohcc s -nc -(i > 'La inrreis thera efl iîîo i a n i valu <i U e ag 2 F sltuî<f t1îc ewei. 'lie ii oti r us al ro eîi w tl gr sc sU t zn .

abviate tl ,e tie pnuinCatnig uc nrificatffn tif. a large and uincrtan Fi iuuer ritn urîduunrete oeei hmtl

Xflkime. ofs nii t1illes of naýinfa!il; (.ý) To gre tii the strcaiiis <if.the ttlinti v

th snti îlvolue ' t'laiit.tiI withlii ,tlicir colUrult nug as ThIr scu ers are ofteil pargeted %vith a rurat of renlient on te inisi<e.

Q.' I ii aie districts it niay. ie îim portant ta keeî the rairfall as farliouth 
f i ic s lld b kep o w l 1)1 t e c n r s

. o fuic e w r but îl i r~ ' oth clrs in îî l ,o itive îîij tlly nav lue d w e1< tii t he r:s n c 1 in tî r plae, i itiî tle \vir lias uunillueteiy settlid . si'îîai

fresh w atur strcams by rua-on oif *,le î lîtdmllter cal red w tii i alic i aitr. i 0 r.i:l i'lits siiualil .1lso Uc niade tii prevelit tiii. tilItipse of the sewcr lîrfore

Scauild bc conveyci ta ordinary water-couirses %vitlioOt 'urnut 
( '%; t(l bi. ;rk 1111Y 1t" îîî . r'ir sth v r k c ies andy cnîn i'iinhi.

~~~~~~i2~~~~~~~~ .1 'F osd' a) leaicio u X i~ra entire coitercte sewcrs, anid are far cliier anid

4. Wliat are nian-hles and lanimiaIeOS ? Suite their uses, inil definle the Ilolge nii an itre iinik scwer.

points at iviiich tliey are to Uc placcd. 
owîC'm 

I'Pî .

' /ns.-A îîîan lîoýe is a slîaft leadiîîg froin the surface of the gruuîînd Iw

O ilta tUesew r, nd if îîc a S/C ia n i l desce ndr it for 1)111poses tf i Ciirut p ills forn gond sewers, andt have itecî foutud p rfetly sound at

ii1sl)c(tion. A ianip'ilioîc ks a siiu.alier shaft tiîaî a înan'hole., andu is uîsCl tii tt f 'lic, In of two,'vars ; îiîey arc ex 1iensiv e. Cernent piples of lar-ge size, ivi tI

Sus)eiti l nip at ic ce l. f tre cw r. f a sce re liecontes tîile uii t a .soî'kri joîint, anc ulseil i n cii n ly, %itîi5t dt a severe rm I llet U c ili i i ial

crain pai, a ii i desterti is one oi thc mailralcs. A laili) i leAit~ t% Il ail uiifseag'alias ot10 hlsuhani a pipe or bîrick scvo <',fUî

lie t UngI, lil j'orite b~.çc~ r 'iiivcd. -\fier the 'M'.il gcts, (l<uWlt", sainc talibîre. ' le>' are duîrab le a iiid rcnami mn 1îerfeît oriler atiii''

a nad is'Uaîided ta ' iru1, 1ierruical -1tlis lie fasterîs togetîler, anti %vtorks1 il log i ilt.'l'le rnent ia>'lciuthuai utliu it tyfri dwl a

the sew cr tiii lie stu ikes the r (elosir thit is ta lue rellovrCl , wien lie lnk le ha fo-iw el s m d . 'le'p ls ar v ry to g a d c: ab frpa ,

lias reiniai c it, lie looks aiaitg tUe seiver, andi if liec anl see tUe filit <of the ililîprove inatcrially lîy age, and in a little tlune %wiIl rinlg %vitl a clear mietaIlle

lanîp, tbe sewe r Is, open. O)ne of the objections to tiiese lioles is. tîtat tlicy Sountd. 'l'ie cernent, of course, must lie very < areftilly chîusen.

IJallow setter pss ta eseupilinta the atnioslllirC. A Iiiitll.iolŽ or a mian-hole

Zul -c 'd viiere two sewrrs uite at ail aigii 1ar pinits, and at suitabie RocK CONCRFETE T[U ES.

distances apart ; wiîtrl distance sliorld itot cxcecd 300 fi'Ct. Rock concrete tubies have min intierior surface virtitally lined with pure

R. \' VAOI.Ill (2nd year>. cellcnt, coinpressed ini manufacture so tîtat it cannot îîeel off. 'l'liy are raluidly

5. Draw up a1 pecificationî for thc brick-work of a stiiter.

Aiis.-'l lie bricks ta bc machin e 1 ressed, sound, liard, welsiiin naî

facttired by one of the latest îinproveil brk nnlarliiiies, anîd eu1ual tii sanilile secen

at office. No broken bricks of an> decito alealotu ntwwik< ant

ail bricks lieforc bci, ulscd ta lic a1î1 roved iîy the 1",ngitee'l'lî " li brk tiil

tliorotghly saaked %vldît water UeCftoie leiiig iser1. 'l'le N0ltule oif the lîrick'wolk

ta Uc excuted ini lydraulic inorLîta, litislicd ini anid fiislîcd salid. Il'l'lie w îînk

gencal ta lIe ýg n such bîondi as mna' be citi ly the Eng'imicer. andi

tii lîrak Iluru coirtlY %viîi tIrelriik iin adjacenit couirses. The courses ta lue

laid cvelily' and uinifornly to tUe ctirvatulre of the nioulds5 and iCentres in i<ait,

close, and regular joints 'rît to excec(l 1.1 ini. ini tlîickmicss ami the face ; to lie

kcpt straight or rcgtiianly clirvi'd as i erg ireul. ' lle jroint; ta lue strumck. cumt

nea',tly and tIIos1 W'itl thîe i*,he of ithe i %rk. 'lue arlli.s to bc cleaîîcd off anti

carefuliy stopped as the cenitre-, aie iiiiivet fiirwa.r(I."
J, 'I'. NliKii.. (Piartuil)

Li.;'I't ) RF \' îî

onst ;i (fl ,aîr"(cotn/î.

- Pipe.s of tlîis ty'pe arc tii litc o nii' vi 'trî'oiis 11nmlish.il iaciî t

tiburncd, suflicieîitly su ring tîî rt",îsL iatue nIttîl nogit citsiik

S teliatlotis, liuid, Iîinireîieoils, illilîiervims '1 cl.r;rcr nifîri mni tilirkmuess.

truc', mn sectini, penfecd traiht illiibnilV glýtl si)bt nieadot

~'free froni fîre or' ""lier' crauks, anditl li hu'ieîi struiîk itilI rimîgce.ry

'This cltss; of p is iii'gemiel iîl risc fn -ii.I srr ah1los'daini, tUe

stonc%'arc tIr ickiîeýs foir tciiikcsi biii tUle 'ýliei ion.

'Flic tlicilenss of' a stiilîeu'are puipe ucoil î~uI ver lie lcS; tlirtii oleic.tlh or

tueiiitenia da ltete , aîîi tti jii io i ii i Id c i llrrease'i ini thica;se iof Illie

>Sniialler sizes oif se,,ers. (E.'.'-Az f' PiC sh/lil l' 11/1 t~"izc/',~/i

Cl good iS" p,> c u"( nîrt e.,Xt <'<2 /ï.n'S.''î'dinls<is<ftis 
jlr

are given IUy tables, tbut the tiir(kitessecs thel-cii sperified oftcn prove insufl'îciemlt,

N'. anîd sîiecizll rare ittist Uce takenl ta obîserve tiiis p1ilIit

lIte1iiC5 ac îstiaîy irOtiler tt'itît sockets, wvlici shoumid be maide with,

N. am lid pip a rciaî 1iar f U ip.''t epî ftt socket increaseS

andfoli a'olpletpr r h 'I'c- uk t id lie flot les'; titan l " dccl

w tuxte dianicter oif thte 1îipc. 'lie wîtcn te s imre xed " iet

in tue sinalicr sites of pipes, undNile h iritrcces1« h et

S'hotmld Uc rather mare thal 2".

'MIe spigtit end shlîd lie laid dovn itill.
S~ ~~ t ' .TeppsînmtU ai ii perfectl) trcmc line tf fa» froni Point ta pioinlt

andmimst avaunfnibrmgtlroughuimt the entire ingh, wili mecessitittt5

éthe ctîttiiig of a reccss ta receive thte sockct. Gra .ar . t of taejonts, as

Ith~e pipes properly, as titis vvill preserve tUe con(cevit o ttejamî,a

Otherwise tic pip'es are hiableta) fail as gir.ders. V pieatls mt

ro remnove an ordimiar-y pipe from a line of sevie*CV p ie ateat mct

be raised, and i te case of large severs a greater imaWber.''leoudtO

under the pipes mnust afterliards b)é UWaIl!ï~rWed.

JOINTS shouid in aIl 'Cases ke catlkd -wit t a-~M idli

N finished with cernent shat 0fsoecases Clay. ceen whever the

N Asphalte should be used for joints undet' houses, andcsnnwr

ground is surcharged with. wate lis at al] unstable.a espieslidcr

Each pipe should be jcinds as laid, and beforeafrs ieiladae

¶b houd b taen o ~ertiflt~tno cernent has got into the unside at the
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barel.IRON P>IES. (

Cajstiugs art, to Uc trilly cylindrical, aund the spigot tii fIt the socket exactly.

Al spcial ip1es, as Uruls allîd junctiomîs, arc to lie truiy shapel aini to joi M

lirolil 1> wtl tUe %tiaiglits. 'l'lie sertional area of cvery pipe is to be truiy

i<lteti',llida lii pipe wlitrh dltittes more than ý4 fromi the sîîeritmc< tliîrk'

nrcs.s ait an>' piint ks ti lic r-ejertri(. 'l'le follolviug formula ks tsefiti ii <icter-

iiniig te ticknes oif ai 62-444

Ttickness = o . H . 1) . ___ 44xî5OO

wiîtrc i I is tile Ilead of ivater iii fet, andl 1) tue internai diamecter of the pipe8

iii inhes.
lle piules arc tii lie tested( by Itydraulir pi essore upl ta twice tic xvirking

pîressulre.

%%"lir ks ic altainl the grc.1tcst vrlocity the strcam mutst onily pîartially fi Ilie

<'h1;1n)i1el ; and îfi\ lie the. soîîîulcînclt of the angle lited t the cntre of

the section lîy the tlllettuîl portion cf the rir'mern e n r* -1 A, 'z tan A.

2. A\ hiw.level sciwcr of C'irculair sectionl reretitly Colist ructed lin 'lorquay is

sevCfl feet in diaineter, and is caliai le or dischar'giîg 8,oo oU l) ct je

iiiitite ; wjll il lie a sewer of <li' 1osit? 
. ?lot1le

Ih ild fli c ia il, and i lso the 1w " tad ,~ w Uicl woud 1(1 1 su ifi rien t t i mai ntain

the relocîtv of dischaî ge., the Ilngtlî of the sÇ,wcr licing abit ina 0 ~ ,o fet.

If the wer %were constructed of bick %ork, ivhai shiiuld he ils thirkncss?
Il. TlAYLORk lloVEY:.

2it Novcinîher, 1S78.

('i NUNII'ION <1VFTIM mOis. - 11 [n iezding for the p'ruotection anti pcrpttrttiof

1of forests, the L1ivbe,'maiîs (;<zell gives sonie interesting Partictilirs or the

anmouilt of tinîher consunivrd e'ery year in the tJnited States. Il Wie Illa% e tiov,"

it ay,"allottt 90,000 iles ofi-lirolr.; the annui cnomt for ties or

seers alone is 4c,c00.'ý00, or tlîirty yeztrs;' groWtll Of 75,000 acres. Tlo fence

these roads %vtild require lit Icast 'i 30.00 miles of fence, which would cost

$ ý5,ooo,ooo to build, ind take at least $1 5,000,000 annually to keep in reliair.

Wc have 7)-.000 miles of wire, whichi requires in its putting lup 800,000 trees,

while the atnual reliait;rs ust take 300,000 more. iThe little, itîsignificant

lucifer niatcli consumes aintiai)y in its manufacture 300,oo0 couic fecet of the

finest ple. 'l'li bricks duiat arc annualiy baked require 2,000,000 cords of wood,

whîcli would sweepî the tituber ciean frorn 50 ooo acres. Shoe-pegs ire qulte as

important an article as matches or bricks, and to make the requircd aniual

5upply conisumeiC oo,ooo cords of fine timber, while the manufacture of last

and boot-trees talles 500,000 cords of mapie, beechi and bircli, and abolit the

saine amiotnt is required for plane stocks and tUe hiandles of tools. 'l'lie pack-

ing boxes mnade in the United States in 1874 amotinted tO $1 2,000,000, Whîle

the timber malaufactured into agricttlttl i mplemnts, waggons, &c., is more

than $ioo,ooo,oo0. l'le farllî and rural fences of the country consumne an

immense amoulit of lumber and timber annually, but as we grow older as a

nation, this consumption may, and 1)robal>ly wîil, be reduced by the more

enemal use of live fences or hedges. Our consumptiofi of tiniber is flot only

aily on the increase, but our exportation of timber is also rapidly increasing.

Our staves go by the million to Ilrânce annually ; walnut, oak, malîle and pine

to England, and spars and docking timber to China and japan."
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