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accumislated benoitb tihe cellar floor. The. saine state of thinpwas lately found to exist below the Rockland Bank Building lu
Boston. A case ha been rnentioned to the writer where it je
thought that thue deatha can b. directly trac.d to the stoppage
of a drain whici was so clogged a. not to act. Almost every one
who ha. een led iuta thiq lin. of inquiry ha. some similar
instance tô relate, and evidence could b. multiplied indaflnitely.
0f the. bouse draine crossing the intercepting sewer trench dnring
its congtruction last season, fully 25 per cent. were almost or en-
tirery choked with sludge.

An exemple of semi.existence, obsrvd whle diggin o hsève inChalesstret, . wrthnoting, .a. stbowin te intel.ljgent judgment sometirnes exercised idoing this kind of work.
It will b. und.rstood hy referring to the sketch (Fig. 1>. Tii.
drain was one for surface water; and the drain layer, ini digging
froin the house toward the bewer, came upon a log lying acrosa
his trench, and here stopped short, chopped a hole in the log,
found it hollow, and connected bis drain to, it without going
furtiier. It is true, tii. log led to no outlet, but thon it saved
trouble-to the. drain layer.

As to the question of size 0f drains, it va. found that of 113
observed ii. building sewers the pat year,

Il were about- 4 inches in diameter.
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Tiie sketchi abovelFig. 2) illustrates the wide range of this

diversity. Most of thern drsined single dwellings sirnilarly
situated ; aud if the. amaîl ones were large enough, the otiiers
muet have been unnecesserily large and vice versa.

But viiet i. the proper size i
Probably nine engineers out of ten would ansver, "'By no

means larger tien 6 mncii.," and fine drain layer. ont of ten
vould now sey, IlNeyer saller tien 8 iuches." The former
argue tint the drain need only be large enougi to pas. throuRi
it ail that it cen rea.onsbly be expected to carry, and that any.
thing beyond tus tends to make the ordinary flow spread thinly
over a broad bottorn, without sufficient deptii to carry solid
matters aloug with it. Tii. latter reply thet, in fact, a drain
neyer do.. receive only what can b. r.asonably expectcd, and
that the larger the drain the more storage room for the unreason.
able accumulations of clothing, tin and q1as vare, dead animals,
ý&c., usually found ini it. IdIn prartice,' they say, "llarge drains
teke longer to, choke up than ernaîl ones, and are thieefore
botter."

Their facto are correct, but their conclusions may b. doubtcd.
Iu building a drain the ?bject should be to prevent the. beginniug
of a deposît ; and tuis is muci essier in a small drain tien in a
large one, a. vill b. underdiood from Fig. 3, viiere an equal
quautity of weter i. supposed to be fiowing in a 4-inci sud a
12.incii drain. It might'b. tiought (by one wio thongiit et all
about such matters) that the disciarge of a great volume of water,
a. fromn a bath-tub, would tend to scour ont and dlean a drain.
So it migut, a very amail one. But in suci a structure a. our
sketch represents, witi e fiat bottom 12 imci.. wide, the. stream,

,.caused by sucii a discharge would probebly meender over the
bottom of the drain, and be nowiere over a quarter of an incii
deep. Let a deposit once begin, and subsequent accretions a.
sizely ciioke a large drain a. a emaîl one, only it takes longer to
do it. And it may even be questioned wietier it is an sdvau-
tage ta be able to use, for an additional year, à' drain neariy funi
of putrescent fllth, or viiether it i. not better to have the. evil dis-
closed and rernedied a. soon a. possible. It may ssfeiy b. said
that three-quarters, et l.a.t, of the bouse drains in Boston are too
large, becanse, even if some of thein prform efficient service,
imeil on.. would do a. well, and be es. liable to get ont of
order.

In respect to forrn, tiiere i. elrnost as mucii diversity a.
there i. in size. Fig.. 4 to 10 give the more common shape.

Tii. first tiiree muât be condemued et once, on account of their
fiat bottoms. Tii. vater, pasaiug tirough tiiem, spreads ont
intoa thin sheet, wiih doe not readily wasi along solid matters.
Floating rutters aiso tend to stick in the anguler corner4 more
than they would on rounded surfaces. That this i. s0, is siown
by the. record. 0f thi. 113 house drains wiose condition vas
iiotcd, 45 were constructed witii fiat bottoms; and of these, 26
vire choked, or nearly so, with sludge ; 19 were reasonably dlean.

0f ticremai ing ;8 vhc le rounding bottoms, 12 vere full,
or partly so, of elde 6 vere reasonably dlean. Tii. common
appearance of these fiat-bottomed drains, as they vere uncover.d,
i. shown in Fige. 11, 12 and 18. Fig. !3 represents the. condi-
tion of a drain, now disused, which. cerne from tii. City Hospital
grounds.

The. shape. showu in Fig.. 7, 8, 9 aud 10 are unobjectionable,
altiiough, in fact, tiese drains were often too large and iiad other
defects. Fig. 8 i. a kind of construction icii vas in vogue 25
years ago, and, .xcept for iiability to open joints, its engular
bottom aud its size, i. passably good. Our facto seem to show
that 40 per cent. of the. Boston bouse drains are defective ini
shape.

A drain should b. srneoth, so0 as to efferd no prominences for
solid particles to lodge upon. Planed wood, slate and brick are
smooth euough. In use they become covered with a film of slirne
tiiat mnaies them very slippery. Uuplaued wood, wiiicii until
receutly ha. been somcewhat used, i. apt to be rongh, and to have
splinters pointing against the. flow, which catch solids moving
upon tiiem. Tii. chief difficulty in msiing a brick drain smooth

istec rernired to, se. thet no mortar il, left proj.cting into
the drain. Fig. 14 shows the manner in which such work is
often fiuisiied.

It is possible to strike each joint of the. lower half of the. drain
so as te, leave a reasonably smooth surface, but a difficulty harder
te avoid i. caused by portions of tii. morter, unitiugh ac
bricks, falling vien tii. supporting centres are removed. Tiese
lump. of cernent, indiceted in the sketch, adhere to the bottem,
and, unlea carcfnlly scraped off, harden and form. serions ob-
struction te tii. flow of sevage.

Pipe drains, viiether cernent, dlay or iran, are smocoth.r than
thos. of brick. Glazed dlay pipes are csp. cially smooth. la
thes., hovever, it i. very common te find t he mortar uniting the.

sevralsetios f ppeJrQjecing into tii. interior, forming a
series of little dams whc btruct the. flow. Fig. 15 illustrates
tuis. This can be avoided by cerefully cleaning tii. interior of
esci pins, after laying it, with a sweb or hoe-a simple precan.
tion, but often neglected by a careless drain layer. It vill not
b. an exaggeration ta say that tiree-querters of existing drains
are defective a. ta their smoothness.

Tii. bcst rule ini practice for the. inclination of a banse drain,
is to give it a. mrich pitch as is possible, and in fev cases is
leas than one-haif incii to the foot safe. A grest meny drains
are fanlty in ti respect. Tii. actuel inclination of drains
croasing tiie trench of the iutercepting sever the past year vas
flot tak en ; but of tiie 113 met witii, 9 are recorded as level
sud 14 as pitckiug the. vrong way-tiat is, tovard the. houa.
On. of tii..., comiug from a public sciiool building, vas about
7 juches lower at the street curbaton. tien et the sewer. Tii.
condition of sucii e drain is shovu in Fig. 16.

The. water stands in the, depresséd portion of the. drain to the
heigit of its connection viti the, gewer, sud, heving littie Mo-
tion, deposits are ept ta occur. Iu the case referr.d ta, it i.
but fair ta say thet tue sciool drain vas dlean so far as seen.
Very possible an abundant use of veter or recent ieevy raina
iead. scured ont euy deposit that may have taken place. It i.
possible that moat of tuis inclination in the vrong direction
occurs iu the street near the sewer. Tii. drain layer frequeutly
begins ta put in bis drain simply vith refereuce ta the. houe,vithout enquiring viat i. the elevetion of the, uewer into
vhici it i. ta empty. He 4igs uis trench toward the street,
and laes bis drain ou a alope viiici li. judges by his eye to
b. sufficient. Ti. in itelf i18 a decepýtîve matter, as, la trcnch
generally seerns te slGpe dovu tovardthe observer. Wheu the
sever i. reaciied, it i. fouud ta b. higier than tii. prtion of
drain alreedy laid. What is to b. doue ? It'is not tic" drain-'
layer's fanît that tic sewer is toc, igh; h. cannot take the,
trouble ta. dig np uis pipe again ; it is on y a fev inches enyvay ;
sud the pipe i. mun np sud connected, the. trench back filled, sud'i<Ont of sight, ont of mimd. "

It vas stated that one of the. essentiels of an efficient hanse
drain i. that it aîal b. tigit. Mr. Erncst Bovditch lias called
the vriter's stteutiondta a condition in vhici, et firat sigit, e
leaky drain migit eppear be tter than a tiicht ont. H. seysi: 41I1t
i. soxpetirnes noticed, whpre plurng i. from 20 ta 25 yeer.
aid, and viere ail the drains ontside thie collar vall are of open
atone (tecinically, French drains), the. soil pipe not b.ing ven-
tilated, that there is uo perceptible leakage of sewer~ .nto tiie
hanse. It is reasonable ta suppose, ini tiese cases, titiiegasgenerated outoide tii. hanse viorks up tirougi the, soil ratier
tien forces the. trap.in tie iouse. The modem metiiodof tigiit
drains aud ceoo tends ta drive elgases into the. hanse. It
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