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and distance picces, and are tîed by a cantinnus cross
stay abave the four main bearings.*

'l'le valve gcar is of very substantial design af the
double biar, lîîxk motion type, ail wearing surfaces bring
large and adjustable. The ecce nt ric rods are of wrouglxt iran,
îvithl T end for attaching ta straps, and fitted at link ends
u ith cast steel forks and adjustable brasses. These reds
are camiparatively short, and tie valve spindies are carre-
spandingly long, thus mnaking the parts ta be niaved by
the reversing- lever ligliter, and facilitating the liandling
of the engine. 'l'lie reversing lever is 7 feet long, stands 5
fect above the starting platform, and has al travel froin

full ahecad " ta Il ful asteru '' af 4 feet (6 luches. The
qunadranît with the lever for aperating the throttle and iii-
jection valves, is fastened ta aile of the main fraines at a
canvenient distance froîin the rcversing lever.

'l'lie conlensing apparatus is placed belaw the L.P.
etigine, resting on the shir'clors. Tlie air punip is ver-
tical, single.acting, fitted with hucket and delivery valves,
and connected ta tue jet condenser by al channel plate, in
wvhiclh is lacated the foot valve. Froni thc ends af the air
pumip crasshecad, the feed and bilge puimps are driven, the
wvhole of the punips beting aperated thraugi ivrouglit-iron
levers anid drag links froni the ciosshead end af L.P. con-
necting-rod. A bilge injection valv'e is fitted sa that, wvhen
necessary, the bilges inay be ptimped out by the main en-
.fines through the air ptnîp. The v'alves of ail the pinps
are arranged so as ta be easily accessible.

The paddle-îvheels are radial, 14 feet effective diamie.
ter, each wlheel having 14 fliaats 4 feet 6 inches wvide.

Steai is supplied by two steel boliers 54 inches
diamecter by 20 feet long, af thc locomotive type, placed
forward af the engines. They are but for a wvarking

Pressuîre Of 130 Ibs. per sq. inch.
Trie estimiated horse-power of the engines, at 40

revalutions per minute, is 3-,o.

Fot TiuE CANADIA-, ENGINEER.

SLIWAGE DISPOSAL.

Il' W'IiLIANI NI. WATSON.

In previaîîs articles on sèwage disposai the ivriter
dcscribed the Interi..,tional Purification System, îvhichi
uses ferrozone for a precipitant and polarite for a filtrate.
Compositions ai the ferrozane and palarite used ivere alsa
explained, and lie commcinted on the cost and efficiency
of the system. The Rivers Purificat ion Camipany's systein
was taken up, wvhich purifies sewage by carbonized refuse,
such as vegetal!e garbage, excreînents, etc., collected in
towns, brouight ta a red heat in a rnuffled kiini and aiter.
wvards used ta filter and purify tlîe towvn's sewvage. There
%vas also a detailed description ai the wotkings ai the
Bradford, Eng., sewage îvarks, wvhere a precipitant ofmnilk
ai lime wvas used. The Amines system of uising a mixture
ai herring brine and linme, the Conders process ai using a
solution ai lime, aîîd the native guano procesq wvece deait
iviti>. Ail ai tiese can be studied in the back numbers ai
TniE CANADIAN JENGINEER.

I then stated that purification by land ivas impossible
an accauint ai the extreme cliniatic influences in this
country, and even in a very nîild cliniate sucli as New Zea-
land tic land is often unsuitable Irrigation lands should
lie gritty aiîd porous ta a depth, at least, ai four feet, and
should be weil and carefuily under-drained. It ivas for.
incrly supposed that vegetatian ivas the principal factor
in the cleaning and purifying process. In sumrmer, vege-
tatiax ivili extract the mianuriai constituents, and pawer-
fully assist in destroying the bacteria. Bi-I, careful experi.
ients p1co'c tiat farni land is reaily a process ai filtering,

and that the puiiflcation is cffectcd by oxidation. There-
fore, irrigation lands mxust have pcriods of rest to aiiowv
tirne to secure, aeration, and should, nev'er lie drowned or
wvatcr.loggcd ; and to prevent it doing so, provision should
be made ta store the sewage during stornms or severe
frosts. 13y having separate drains for tie carniage of sew-
age the flooding can be avoidcd, but 1 sec little chance of
providing for long periods o! frost except hy going to the
unireasonable expcnsc of covering the irrigation land lu
wvintcr.

If the land is comiposed of adhesive loanm, lighit loani,
or lighit gravelly soif the wvhoie of the arg.'inic inatter con-
tained in the sewage can be reniovcd. Tho undcrdrains
should be in short lengthis, cl-se together, say every twvo
feet, and the discbarge end tte.7niinate in an open channel,
so that air could freely pass throughi thern ta the land.
Nearly ail public authorities owning irrigation wvorks con-
sider that an untrained farmi laborer is able to maniage the
wvorks, the resuit being that, say, the $ioo,ooo spent in
shaking up the land and underdraining is lost, because the
land gets fat and useless, the drains are cholied, and the
sewvage passes throughi untreated.

I3road irrigation is efTected by running the sewvage
direct on to fani lands, and on accouint of the tenacity
of soul in holding in suspense inoisture, sufficient land
mnust be acquired ta allowv one square yard to cach two
galions of sewage discharged lier day in dry weather. The
land wvould soînetimes absorb a great deal more, but it re-
quires to liave periads of rest sonietimes for as mucl' as a
month, and it is uinsâfe to allowv an average of more than
twvo gallons per yard per day. The amount could be in-
creased by doing sanie draining to draw off the nioisture.
The land on the slopie of a IxilI is the most suitable; lowv,
flat land that is often îvaterlogged is useless. In n )st
places it ivili necessitate pumiping the sewage ta Uic hili
top. There is no fixed rie how ta proceed iii distributing
the sewage on the land. Generally shalloîv channels are
cut by a spade, and the sewage drawvn from the nearest
brandi. Broad irrigation on farîn lands is feasible îvhcre
the city is buiît on a hilI and there is plenty of arable land
that is situated below the level of the main otitlet of the
seiver, and the land itself is high and dry above the storm
ivater mark of the nearest ivater course. But except the
town is fortunate enough to have these requirements, the
system, if adopted, is expensive, and can only ansver for
a makeshift, usefîil in dry w~eather.

Trhe Government in Great Britain fçr the past fifty
years lias denianded that aIl sewvage shaîl pass through
land during the final filtering stage. It happens that the
inajority of large toîvns are built in hollows and loîv lands
bardering on the ivater courses, and on the banks of navi-
gabje rivers or seas, and only highi enough ta secure a good
flu for the drains above the high wvater mark, and they
cannot possibly introduce a simple inexpensive gravitation
sewage works; but wvhere six feet in depth can bie secured
it can be accomplished, by the screening bank and rough.-
ing filter being on the same level, then letting the clarified
sewage caine from the top of the roughing tank on to
tie land, thus doing ivithout any machinery or s!udgc
presses. Twenty feet is about the depth necessary ta
provide for the proper arrangement of a goad self-acting
works; it then gives space for mixing the precipitants by
wvater power, and ai sh.hidng up the sewage ivater by
ivater wvheel or turbine, and the first or raughing filter cain
îvork downwvard, the clarified sewage passing out at the
battomi ofthe tank and over a ivater wheel or rough stanesý
ta give it another siake up, and aerate it, then run along
box-mrade channels ail ta the bacteria filter, coniposed ai


