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SCIENTIFIC-SANITARY ENGINEERING.

Lectures by Professor H. T. BOVCY, Of M"GitI Collet*.

ANSWERS TO QUESTIONS IN LECTURE No. VIII.

I. A long sewver of circular section bas a uniform siope; showv that if the

water is to attain the greatest velocity the streamn must onl1y paîtially fil! the

channel ; and if A be the supplement of the angle subtended at the centre of

the section by the unwetted portion cf the circiflffeiînce, then -+ A =tan A.

A'ns.-The angle subtended at thte centre is go* -A*. The sectionai arca

R2

R (r + A), wvhere R is the radius. R (if + A +sin A)

Then the mean hydraulic depth H- is equal ta 2

Now, the velocity varies directly as the mean hydraulic deptli, and there-

fore wli be a mnaximuîm when H is a maximum.

-Putting the differential co-efficient of H wvith respect ta A equal to zero,

We btan ina] 2 Ri cos A)-,+A - 2 -.-- lA+ iA> o, which

reduces to ir+ A tan A. 4V

"Hence, tao, we see that the velocîty of the stream is greatest when the

sewer iS flot quite fui!." JOHN S. O'DwYER, (3rd year).

2. A low-ievei sewer of circulai section recefltly coiistructed in Torquay is

Seven feet in diameter, and is capable af dischargiflg 8,000 cubic feet per

minute ; wîll it be a sewer of deposit?
Find the fa!!, and also the 1'head, which would be suflicielit ta maintaifi

the veiocity of discharge, the iength af the sewer being about 2,000 fecet.

If the seîver were constructed af brickwork, what slîould be its thickfless?

4ns..-The veiocity of discharge in feet per minute is equal ta,

8,oco-
e-cutonal arca of sewer o8nary

Therefore the sewer will not be anc of deposit, as the velocity is quite

Sufficient ta keep it clear.
AgZain, the fa!! in feetper mile is given bythe eqtiatiofl V =55 (2 F D)Is ar

208 55 .2F~,)4 hneF h faii in feet per mile, is 4.A ncarly. Hence

the fa!! for a lengti aà 2,000 fecet is 1.86 feet, nearly,

'la fiuîd the head of water necessary ta maintaiti the dischargC af 8,ooo

cubic feet per minute, %ve have the cquatiafl Q 2-:356 W wlc' e

notes thie discharge, hi the lhead, 1 the length, and d the dianricter, ail in feet.

Ie1nce h =1.4 fc. neariy.
The depth of excavation bcing twenty ficet, the thickness of the sewcr is

ienby t d.r _ 20.t'> 1-enre t x oý4 inches ; so that the scwcr

%ilrequire t ehr rings thick of ýpnhbricks,.
lvii tabe hrce 4 -iich T. DituumoND (and year).

LECTURE IX.

MATER! ALS.

Portland Cernent is camposed of chialk and dlay burned ait a high ternpera

ture, and ground ta a very fine 1)oder. 'l'ie hecavier it is, the strailger iL

becomes and the langer it takes to set :it must therefore bc protccted front

rtmning %vater. It does not deteriorate frOm age, if kept dry. The arnaunt of

cernent required is flot iess thani tic interstice space af the sand used.

SPEcIFIcATION.-It is to lie of the te&t qaiality, ground extremlelY fine, and weighiftg Dot

leuI than 1152 lbs. ta the Imnperial striked baistel. lt ri tri l bro'igbt upon the trarks in a

lIM fi io us, bt i ~ ~< ~ a~e terein until il shall have biea upon the works, at

east three weeks. It shall bc capable of benring 350 tbs. Per square inch sitar %evrn days

msnersion in water, antI shsil ha teýtec as tire cigineer ma), direct. It shatl bc ie xed in the

Propoî tion of one of cernent ta oe af sad, ' nd shahi not ba tîsed after it has bagun ta sat.

Roman Gem ent is manttfaictured fromn I"SeP aria " and is cheaper than

Portland Cernent, but not so strong. It sets quick ly, and is therefore uelul as

an inside rendering. Its tensile strength doc ltece a a15ls e

square inch alter seven days immersion. it shoilld not weigh more than 75

Ibi. ta the striked bushel, and should.*be used in the proporliti ai ane af

Cernient to anc ai sand.

Medina Cernent is also manufactured framn iSeptaria," and sets very

qulickîY, but bas Icas strength than either Portland or Roman Cernent.

Bl)ue Lias and Hydraulie Limes~ may be used, but they must be of the best

Passible quality, and should , invariablY' be carefuliY teste. l'bey are ta be

graund suficiently fine ta pass through a sieve with s,6aa meshel ta the square

inch.

SPEcxvmcArioN.-The lime (say blue lias> sbil ba obtaifled (rom tht Iowest mdt hardest

beds Of the blue lias formationl, and shaîl be bfflSht in lumps frcsh froiD the ta anîd ground

"Poes the warks in milîs under edge rnefeS.

Lime~ Mortar :

SaacipicATIOî.n-The mortar shahl be rnixed je the proportionl of one Of lime ta t*0

of Sand ; it shail bie wel tempered, anîd grauiid in siillBt ans for 30 inuLltes sit Icast,

a5tding the necassary quantities of water (rani tima ta tiiC.

Many other cements are in use (e.g., Keene's.Pariafl, Plaster ai Paris, &c.)

but are otiîy sîîited for the interior fittiigs% 'of public and private building.

Sand should be ai a pure siliciaus character, free firom. nitragenaus and

5 rne saliine matters, and of variotiS degrees af fineness. It dilutes the cernent,

50 ta speak.
SPICIFICATION.-Tbe sand shaîl bce very clean, siaarp, washed river sand.

W'ater.-Fresh or sea water rnay be used for mixing with Portlanid cernent,

and according ta Grant's experimefits the sea water radier augments the

6trength ai the cernent. Only sufficîctit water ahauld be used to bring the

niOrtar ilfla a thick paste.

coasemerl, o s Brto)î isamtre fck shiortr grtave!. Tyruic intra scd

soure m eecta boenia sofe brreikr scls. Tor g ravel tîn 'lii er ient

shauld Lie stîchi y as an 0 r gad ofa1rregai w itl t 'l'li poportio ofd enertr

thul mae siuoiI la e sofr' o l ilirt CNCS ih Uic inl ie ; ane ftle sa tat

tus ic ore snaeril nîyL ie sornwr ned. ofthe inarsieria îuo e thle, oîilîl

thetore itiatr. Nia oi suit sulind .isltie qi eil iied sil e ruixed

ai aole tisie.

si i.( 'FICATioc.-(I rI2nc c ntcrftr e ialh le coIIPO'Ctl tif cetti liattast or s;tonc chip.

pirgî of 'izei. anti giotndt hîythtauil.e tin. fiîeh bitîneti, mîset in thtr propoîrtion oi six by

inea,ive if t lie fornier îo oune lty neastire of thre ltt er.

(2.) tl lie l'î':tlitîl cerme ilt colicrete finr ie --- ,tit stia(ts 01tatt ti corilposed t c four

mca sures i' hl t it n tînietunc. tîrtkel lto --t gîtil iit uces -o a' , l t-s. in any direction

tht r uugît il ring 2 incL cs in tiîanicter, t wo mleai% le. of sha1rp cle.ain sanît, andu ufle cquai

nîei.uic of cernent. 'l'lit conxrcte sLl ithi turritd uset once thty, twîicc set, anti tlîuraigiy

in îxedt Up on a1 dean fluor, ulâced iii ti-c 'soik, and t ahillc, %Icdhrc tli terttl.

Timber, for permanent wark, should lie frec fronn Îiiujtriotis shakes, large and

baose kiiots, and sap) wood. 'l'lie Lest kinids are aider, Lecch, eli, larch, Oak

axid tcak. Processes for preservation are saîîîetinîcs resarted ta.

SPECIICATON.-hC casting% sharl be ic an anti sounul, frac front porous plaeem sand

and air-hiutes, anti thcy, as welh -s the wrought iron work, shah! lie free Trons hanmmer marks (D

anti ahI ai ler imparfrciiis. l'he whuîte shahl li dehisuered (in tie works frcc (rom paitît or

other caatings. Ail non sent w,th phtrgging or stripping iii any part will bce rejectenh, andi

mulst at once bie removed. 1'atternb o ailt castings ara to hae appruveti by the Engineer before

eing rue. TEST rs.

(2.) Weigh the brick, then icave it ininiersed for a week iii a strang salu-
io sulphuric acid, and weighi it again whien dry.

<3.) The brick shauid also be subjccted ta a crushing test.

.Earthenivare and Sloneware.- For Inm)ernilCabihty.-~(i.> Dry the pipe

tii! it ceases ta lose weight, submerge it in water fur 24 haurs, then wipc it dry

and re-weighi.
(2.) Tùic a bladder over tie end, reverse and fil! with watCr, and carefully

observe the tendency ta sweat.

Cernent.-Mechliil.-(5.) Moîîld thc materiil inta blocks oi a suirable

iorm, atlowv thei ta remain uinder water for seven days, and then stîbject themn

ta crushmig arid tensile airains.
Clicinical.-(2.) Stîtjeet a portion ai it ta a standard solution ai nitric acid,

say distiiied water wîth i0 lier cent. ai the acid.
P'ortlanid ('enit.-(3.) In an emiergency, make twa parts, anti keep anc

in the isater aîîd the other dlry. If dlay prejianderates, the part iii the wvater

ivili assume a buff colorn If tic cernent is over.chalkrd or over-butrncd ta the

poinit of danger, littie cracks ivill hie perceptible ail rounîd the edge of the ivet

cake, and if tlîc latter ai these indications are found t!îc cernent must, bc laid

aside.
'J'est cqtiailhv aplicab!le to brick, stone, mortar, &c.-Preparc a cold satti-

rated solution of Nuliate of %oda, tliet hîring it ta the lsîiling psoinît, mid sus-

pend by a Atring for 30 minutes the sanîple under trial ; tlien pour the lieuidi

frec ai sedîrnt, into a Riat vessel, and is,.çliend the atone over t in a celletr.

whcn efflorescences appear an thc spet mîllen, it iîtist hce dipped in the solution

twa or three imes a day for, aay, a weelc ; the qualitity af cartlîy sediment in

the vesse! coliected aoi a filter and weighcd wmiI indicate the effect ta be expectcd

fromn frast on the saine sample.
Questions.

i. Explain tic mem!îod ai jainting shoncware pipes. WVhat are the abjections

ta the use ai daiy as a joiîîting mîattrial?

a. A line ai scwcr is coîîstructed as fa!lawm :-From A ta B1, a distance ai,

367 iL.,i is i fi. 6 in. lin dianîcter; f1 011 B ta C, 1,720 fi., 2ft. 3 in., in diameter;

from C ta D, 2,200 fit., 4 fi. 6 in. ini diaineter; and from D ta otit, 11,387 it., 7 it.

in diameter. At B its direction turms through a righit angle, with a radius, ai

200 feet, and at C througli an angle of 135*, with the saine radius. Find tic

requnSite falla; ta be given ta cacli lcngth, so that the line fromr A te) 1) nmay bc

rtinning fuil, and the main sewcr liall full and disclîarging nt the rate ai 3,000

feet per minute. H. TIAVLOII, BOVaY.

8tlî Novembe, 1878.

WITTICISMS.

For wit, in the combat, as gentle as bright,

Ne'er carrned a beart.stain away on its blade.-MooRiL

WÂTz« in motion, is water stili.

WRAT is the exact width ai a broad grîn ?-RtmWie.

SARCASMU is a keen weapan, but in handling it many people take hold

of tic blade instead ai the handle.-Josh Billings.

"4SAMY. Wlîat is the state ai religion in yattr town ? "Bad, sir ; vmr

bad! There are no Christians cxcept Davie and myseif, and 1 have my daubta

about Davie."
ÇLAss iN ZooLoGY.-Prof. "Do iowls have teetb ? " Mr. P.: IlVes,

sir." Prof. : IlName anc that bas." Mr. P. : lGoose." Prof. : Yes ; I
know .çore that have"

"lA YOUNG DOCToR in - spends him icisure haurs practising on the

violin, and passers-bv, tlîinking an amputation is going on inside, are deluded

as ta the number ai the mnan's patients."
IlBe ever ready ta acknowledge a favour," saym à writer. We are, sir;

we are. What troubles us is, that an ane aide wc are completely loaded 'down

with readiness, whilc on the ather aide apportunity is painiully scarce.

THE wisc man who writeth ta another for information for luis own behoaf,

cnciaseth a postage stamp for rcply, and is informed ; but the fo! discerncth

nat thc value ai a governimentai adhesive plaster, and remaincth in ignorance.
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