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cither charcoal, carlion miade froni garbage, coal, spar,
mnarbie or gravel chips, clinkers, slag, sandstone, gravel,
coarse sand, liard burrnt clay or cinders wvilI answcr to
clharge the filter with.

If there is about 20 feet of depth between the bottoin
of the outiail sewver and the high.water mark of the frcsh
wvater channel into wvhichi the clear effluent is intended to
bcedischai ged, a frec hand can bc uiseci in the construction
of the wvorks to the advantage of the paynîasters ; but if
there be oniy five feet between the two points, a plant
inay stili be made to wvork without the aid of pumps or
other wvater lifting niachinery. In places wvherc there are
conmbined storm*water and sewage sewers, it is unneces-
sary to trent sewage wlien a violent rainstormi is on, except
that portion wvhich is forced forward nt the first rush, and
wvhich is realiy the scourings of the drains, because wvhcn
25 per cent. of sewvage is wvel1 nîixed %vith 75 per cent. of
fresh wvater it becomes harmless, because the bacteria that
are always in fresh water are in the ascendant, and xviII
devour the sînal amnount of foui niatter the sewvage con-
tains. But when sewage is emphied into fresh wvater wvith-
out being properly mîixed and shaken up, it bolds itself
apart, and the bacillus <oli conuntnis and fecal microbes
rapidly breed and thrive with the help of tlie adjoining
fresh wvater, and resist the attacks of the scavenger bac-
teria by keeping in a comîpact body.

Filters can be constructed so that a constant current
of air wvill flov through the body of the filtrate, simulta-
aieously wvith a flowv of sewage continually passing on and
downward through the filtrate ; and Ahcre the space is
limited and rooin for a syptic tank cannot be secuired, then
iii place of the dari, syptic tank an upivard flow roughing
filter composed of crushed clinkers wvil1 answer for the
preparatory process.

I have recently received the plans of a very simple
and inexpensive mode of purifying sewage that is con-
tintious in action, and requires no sieves, or screens, or
any attention. If the sewvage is wveak because stormn
%vater gets a little inixed in, it goes throughi a littie quicker
to make up for it. It is wveII understood that it is the top
twvelve inches of a filter that does the wvork, and that there
the bacteria slime rests because it is there wvhere the air
can be got the easiest, SO the inventor forces tlue sewage
in at one end of the filter and it moves along under the
surface to the other end and passes out, thus the bacteria
can secure air fromi the dry surface at any time.

There are a gleat inany expensive sewage-disposal
wvorks nowv in use that dischar-ge their finislied effluents in
a state that cannet be purged of the putrefactie matters
that are held in solution, and that contain many colonies
of active an 1 dangerous microbes These impure effluents
are eithier dischargcd uinfilhered, or are passed through
filters wluich are rendered useless by the fact that they are
neyer aerated.
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VIE OXYGEN SYSTEM 0F SEWAGE PURIFICATION.

BY W. 'M. WVATSON.

The Sewage Purification Company, of Dublin, Ireland,
has been good enough to send us a small pamphlet
explainang their patented sy3tein of purifying towvn's sew-
age. There are several new feattîres in the process wvorth
niting. The company tells us that they use extra deep
settling tanks, wvîth sumps to collect the sidge, that
they use baffle plates to throw dowvn the solids, and
that they supply the micro organisms with the necessary
oxygen they require by the use of nitrate of soda in place
of and as a substitute for atmospheric air. They say that

the oxidation of sewage is brotight about by thue operations
of micro.organisins, and that the organisms which live on
dead organic matters wîiI quickly multiply in sewage, and
wvill rapidiy set tup an oxidation of the organic matter it
contains, making the sewage harinless if there is a regular
and continuious sîipply of oxygen to ail parts of tue liquid
under upcration u,îfficient to sustain vitality during their
life processes ; and the sewage is preservcd until acted
up 'n in a neutral or sliitly aikaline condition, and con-
tinuied so during the activity of the organismns. When
these conditions are maintained, several chemicai changes
ta. e place. \'Vhen the sewvage passes through the first or
rouighing tank, the heavy solids are extracted ; wvhen
passing througli the second settling tank, the sewage, by
the heip of a precipitant, is converted into ammonia car-
bonic acid and wvater; and by the third and last process
the anim )nia is turned to nitric acid by microbes or bac-
teria. They say that they have succeeded in estiznating
the a-nouint of air the microbes require ta performn their
work wvell. Thus, for very foui sewvage, it takes 1,400
volumes of air to i,ooo volumes of fluid to remove the sus-
pended matter, and even three times the bulk of air ta one
of fiuid to finaliy and perfectly purify trade sewage. Tbey
point out that oxygen must be regularly supplied ta the
inicro-organismis; if flot, they %vill at once set up putre.
faction, eînitting offensive and dangerous odors. This
wvould appear to menu that they hold that the internmittent
met hod of aeration is a failure.

It wvill explain the remarks more fully by stating that
the process of filtering is 4at pre.cent as far as sewage is
concerned an artificial means c supplying the micro-
organisms with oxygen. Ther. ture it is necissary ta
arrange appliances so that they will continually aerate
every particle and item of the filtrate where the microbes
that dlean the sewage Iodge. On this ground every
description of filtrate must be open and porous, whether it
be sand, crushed stone, clinkers, coke, fine pea coal or
cliarcoal, and packed together in a Nvay that wvill divide
the sewvage into smnali thin films that ivill move from one
item to another on its dowvnward passage throughi the filter,
allowving the bacteria the filtrate contains to devour ail the
dead matter, also to allowv a free passage of air ta every
particle of filtrate, so that the micro-orgpanisnu it con-
tains can be amply supplied wvith oxygen.

This so.cailed oxygen systemn consists of three pro.
cesses, the roughing tank, then clarifying by a precipitant
calied manganese, often called Condy fluid, and the final
process by the microbes, wvhich are suppiied with air or
oxygen by the use of nitrate of soda without the heip of
filter beds, such as is descrilied in the preceding paragraph,
and that as thus far being in general use as a lodgment
for the microbes and a medium for tlîe circulation of air ta
supply them with oxygen.

The advantages of their system appear ta be that by
using nitrate of soda as a substitute for atmospheric air
to suppiy the bacteria wvith the oxygen, they are able ta
sustain activity in a graduai and regular formn, thus pre.
venting any danger of the sewage setting up putrefaction
during the process of purification. This, of course,
assumnes that oxygen cani be properly suppiied fronu nitrate
of soda. The second advantage is that by using deeper
tanks, baffle plates and nitrate of soda, they can keep
up a rapid continuous flow through each of the thre
processes required, thereby purifying about 6o per cent.
ma)re sewvam than can be done by other appliances; used
ta mechanically purify foui fiuids ; taking only about
one-third of space that other systéms do for plant, having
no expensive machinery pumps or fans, no tanks stand-
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