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TnR VENTILATION 0F BEWEES.
BY JOHN G. WINTON.

The furnace system for the ventilation of coal minies bas now
become obsolete. The plan was a sluggish one, depending on
the rarefaction of the air in the furnace or npcsst shsft, which
was so arranged with those intricate passages in the deptbs of
the esrth, that, as the rsrefied air ascended, another or down-
cast shsft supplied fresh air to the workings. The suction fan
now takes the place of the furnace sy:stem. In some instances
air is discliargeci and supplied by these fans at the rate of 100,-
000 cubie feet andl upwsrd per minute.

Suction fans have been condemned by some authorities as ini-
applicable for the ventilation of our main drainage systema. I
think differently, that the main drainage systema of Great Bn-.
tain have been constructed in ignorance as regards ventilation.
Our forefathers, no doubt, did flot experieuce the want of proper
ventilation and dilution of sewer gas whieb now exista in
densely-populated cities. Modern works have been constructed,
veutilstingsbafts have been adopted, formiug upeast and down-
cast, according to the locality ;nature lias been coaxed to
abate these foui receptacles, the sluggish gases have been puni-
fied by the charcoal proceas, and the noxions vaporq have been
trappd from Our dwellings ; yet, with ail these precautions, very
Ii t t lias beexi doue to create an in-drauglit into our main
bewers, dispersing the vapors from the subways far overhead.

In the finst instance, 1 consider that the sewerage works of
towns shouId lie so planned that the low-lying districts are kept
separate, as far as practicable, from those of the higlier districts;
that escli district should have a separate sewer, carrying awsy
the sewage and rainfaîl from that district alone ;they should
debouch into a main comnion to aIl, and should be airanged
with large siphon benda, so that the sewer gas of one district
may iiot flow into that of another district ; thus I may be able
to deai most effectually with the sewer gas. With sncb an ar-
rangement, I propose drawing the gases out of eacbi district,
discharging thei iinto the main com mon to ail, and which even-
tually wonld be discharged at the outfall, or made to pass up a
ehimney, and be dispersed far overhead.

Secondly, that aIl the existing water-earniage plans for the re-
nioval of refuse are defective, in the absence of an abondant
supply of flnshîng water directly applied to the main drainage
sYstem. I bave advocated pnmping up sua wvater l'or this pur.
pose for sea-coast towns, and, indeed, for ail towns where it could
be cbeaply and convertiently applied. 1 consider that, by the
application of sea' water, the refuse would lie piekled, sud
m ould. find its way seaward before decomposition took place and
noxions gases were evolved. lu ail other towns the fresh-water
snpply sbould be sulilcieut to meet ordinary Xequirements, as
lîkewise for periodical or continuons flushiug. lu the applica-
tion 1 bave simî)ly considered it necéssary to finush the bouse
pipes ;and when these trihutaries are promptly flusbed, the
mains will likewise be so.

If it is once ceded that continuons flushing is ueeded for the
present system, 1 cousider that a separate system, iudependemt
of rainfaîl, is preferahle for the emovai of refuse and the effluent
water from our dwelliugs. We sbould lie able to dispense witb
guliies, and, as there would not lie so many air-boies, the gases
would be more eflectually desît witb. However, there can be no
objection to carry away the rainfali, disehargiug it into the large
main aiready mientioned, which finialiy terminates at the ontfall.

The smaîl jets of watem for flushing the pipes leading from the
bouses need not lie more than haif an inch in dia-neter ; the
water should be muade to spread, striking against the aide of the
pipe, thus tending to prevent in drauglit, and placed in snch a
position as not to lie affected witb refuse. For the sake of illus-
tration, 4,000 of these jets would represeut an ares of 784 square
inches, or a diamieter of nearly 31ý inches ;so, with the water
delivered under a moderate pressure, as fromn omdinary cisterns,
these small tnibutaries wonld eventually ereate a gieat rush of
flushing water in the maius, the delivery beiug carefully calcu-
lated to suit the requirements.

lu some receut examples for the ventilation of sewers open
gratings have been fitted lu the middle of the moadwnys, in cou-
nection with sbafts leadiug froin the top of the main sewers.
Mauy towuss liave such an arrangement. These, no douht, ailow
the gases to 'flowv ont of the mains, more especially when the
sewer gases are compressed hy a sudden flow of water. lu warm
weatlier, with a minimum flow of water tbrongh the sewers, the
ga-ses rise very slnggisbly, and we kuow the exhalations are very
offensive. The - sun "is the furnace, as it were (as in the plan
adopted by the early miner) ; sud the sewers beiug of iower tem-

Jperature than the atmospliere, the cold air in the sewers ises
through the open gratings ; heuce the various systema for
deodorîziug the gases by the cliarcoal proceas. In the wiuter

Jmou ths our bouses act as the furnaces, sud as; we tmy to make
tbem as snug as possible, by reducing ail mu-draft through win-
dfittsan oowy to the mainiemer, then setn asfedesswing oi
dfittinsan oowy to the minimumer, theoen ac sfees weigaiugs
current of air tbrough the sewers, whieli carnies the foui gases
along, sud eveutuaiiy rushes througb faulty fittings into our
comparatively warm dwellings. This must take place at ail
seasons of the year, sud more especially duriug the uight, when
we cannot open our windows for ventilation, sud when our
rooms are at a higlier temperature than the atmospbere. How-
ever, the more tbe sewers are properly aerated, rêducing the in-
drafts into ont dwellings, from these noxions receptacles at al
seasons of tbe yesr, the more besltbfui. wiil oun habitations
become. So I sut forced, to coudemu the plain " Roman " sys-
teru, sud advocate the suction fan method sdopted by the modemn
miner.

The funnace system, for promoting, ventilation, we ail know to
lie s very expensive plan, unleas we eau utilize, as in large
manuifacturing districts, the numerous furnaces under steam
boilers. This plan bas, no doulit, certain advantages in being
able to deodorize the gases, by passing tbem tbrough the fur-
nace, and then up tali chimneys, wbere purified vapors wouid lie
wafted away into infinite space.

Next comes the suction fan, driven by the stearu engine. Now
we bave a furnace, and st the same time we create a powerful
cornent of air passing into sud drawu ont of tbe sewers, sud thoin
through the furnace sud up the ehimiioy to tbe clouds.

Wbeni fans propelled by wind we bave a power uncertain sud
capricions. Howeven, 1 consider Archimedean screw ventila-
tors could be appiied with s measure of suceess in msny smali
villages whero economy may lie a desideratum. They are vory
sensitive ; the lesst wind will cause them to rovoive, and with
sncb an apparatus placed on the top of s higli cbiuiuey, the ne-
volving wbeel lieing 6 feet in diametor, we sbonld hiave an englue
of considenabie power. These machines are fitted with spiral screw
blades for cneating an upward cornent. At times tbe action is
feebie ;the gases, bowever, would be kept in motion. Iu bigli
winds the nevolutions are considerable, sud the gases would lie
screwed ont of the sewers more rapidly, sud instantly dispersed.
Gas enginoes may lie used for dniving the fan, as some authonities
miay objeet to steam engines sud smoke cbimneys studded over
large sud fashionahle localities ; but whi we consider that
science bas rendered these sbafts smokoless, the engine liecomes
a matter of convenience, sud a good gas engine of moderato
power requires less skîli on tbe part of the attendant.

Lastly, we have to consider the turbine or %ater engine for
driving the fain. 1 bave showu that, for tbe memiovai of ref use,
more flushiug waten becomes imuperative, sud i propose to take
advantage of the effluent watem flowing f nom the turbine to effeet
s thorongli elesnsing of Our underground netways. And, to
satisfy the most fastidions, i propose drawiug the gases through
su enclosed lied of charcoal of sufficient capacity to suit the
requirements.

I wili uow drsw atteution to these suction fans. A fan dniven
by au engluie of 20-horse-power diseharges 25,000 enlie feet per
minute ; the suction pipe lieing 30 luches lu diamoter, one mile
of sncb pipe contains 25,872 enlie feet, or a little more than the
above fan ilelivens per minute. The mileage per bioum dramu
throngh this 30-iucl i ppe wili lie 58, in round liumbers, sud lu
the 24 boums 1,392 miles of air are drawn tbnougli this pipe of 30
luiches lu diameter, wbile the total qnantity of air expeiiod by the
muachine la 36,000,000 enlie feet lu the 24 boums, or, in othor
words, 36,000,000 of enlie feet wonld lie drawu ont of s certaini
sewerage ares, the pure air wouid instautiy fill op the void, pour,
iug into the sewers tbrougb existing apertures, or pmopemly con'
strncted inlots. To place these faus lu immediate counectiofl
with the sewems is impractîcabie. As the numomous golv bolBs
would set as feeders, sud the exhaustive power, at a short dlis-
tance, would liecomoe inopenative, we must lay down a systom Of
piping, s0 that the sewers may lie attacked, and the gases geutly
drawn over a large ares. Wome we to ereato a sudden rilsJI
of air at one part of the sewerage system, ovon sîthougli with flO
gully lIoles, we cousider the waten trapa in the houso arrange-
meuta wouid lie unsealed, sud, as we have airoady stated, the e-
haustive powerwonld lie limited.

For the sake of illustration, 1 will take a straiglit iength of
pipinig commeucing with 30 luches diamoten at the fan. Thisline
of pipi ig sliould lie gnaduated to a amaîl diameten at the extromoO
end of say, one sixtb of the ares, or 12J luches diaxuotor, the
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