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i - salts, whi ill likewise be
i lution as potash, lime and other salts, which ‘wnl i
lc';fr(;ed away 1[:1 the water. Ilt1 :ihus a.‘;t);?e;;r[']settl:;tk.sg;nifyl‘sﬁhg::::‘sl

ins i I matter will deposit in §

gfr;g:glt:b;? g:ﬁ;‘:’ or in 365 dayspfor such a household not l";l‘ﬁre
than 10 Ibs. of mineral matters will have accufnulated.' i u?t
such is true may readily be proved by anyone caring P(,o rr‘mdL i e
experiment, as I have done, that such a tank at the c: of a
year has not had a total deposit of solid matter, greater than }:an
be held by a half-bushel measure. If the balance _then, after
decomposition, is capable of being carried along with the 200
gallons of water daily, it is glear that qearly all .of it is Capab}e,
like any other soluble material, of soaking away into the soil with
the water, it the conditions are favorable.
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To Ttles

I have had drawn up for your inspection the diagtam of a
tank, which is intended to deal with such materials in a way to
give the organic matter an opportunity to decompose, the water
carrying the soluble materials, being gradually removed from

the decomposing tank, which we may call the septic_tank—the
word septic meaning putrid or decomposing—to a second tank,

by a simple apparatus, at such
intervals as may be found practical to produce the best results.
The questicn then arises : In what manner can we dispose of
this organic matter in solution, conveniently and in such a way as
will not create a surface nuisance, or a pollution of ground
water ? Let us assume that by a series of sub-surface tiles, laid
in a proper manner, we can distribute the 200 gallons over an
equal number of feet of surface, It is plain that each square foot
would receive 1 gallon of water daily. As soils vary in their
capacity for water, from a coarse sand which will hold in its
interstices not more than 25 per cent. of its volume of water, to
a tenacious clay which holds 75 per cent. of its own volume of
water, it is apparent that if one gallon of water were poured on
the surface of a cubic foot of dry soil, there would not be any
water leaking away from the bottom of even a coarse sand,

gallons ; so that it

would hold three times as much before it began
practice it will be seen that two four-inch tiles,

laid side by side,
would distribute such water fairly well over the surface of a
cubic foot of earth ; and also that the water o ine

to leak. In

rapidly dispose of the small amount of water received by each
tile daily. In practice it is found i

sandy soil or sandy loam, tiles
dispose of the charge of soluble s
lifting up tiles after several years' use, I have found
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only with a fine stain of black carbon, the volume of the tile not
being materially lessened. I have further found that even heavy
clay  soils with an occasional underdrain have been quite
adequate to dispose of the amount of sewage poured into them
from an institution of 125 inmates,

It may be proper now to briefly describe the method of con.
struction of such a system of tanks and sub-surface tiles. As in
any system of house sewage, it is convenient to arrange all the
fixtures so as to discharge into one soil pipe. The
brought out beneath the ground-floor through the for
ory if the hoyse be on a hill-side,

se being
indation,
tt may occasionally be possiblg

.

to bring them out under the cell

there may be discharged into them, if this unsanitary plan for the
laundry be adopted, the Soil-pipe. will ‘be led to the top of a tank
m.ade of brick and cement in manner similar to that shown in the
diagram. If most convenient, this (ank may be built directly
against the house 10 save jrop pipe and to prevent its appear-
ance on the lawn, since, aq Will be seen in g moment, it is neces-
sary that the discharge Pipe of the tank on level ground be not
mO'}‘le thaf’ a fOOf beneath the surface. The capacity of this tank
" the case we are such as to hold in each

‘ discussing will be
compartment roo gallons, (o pe discharged twice daily. It will
at a Compartment 2 x 3 x 3 feet willnicely hold

be seen therefore, th
100 gallons, or a (;ank of interior measurement 4 fpet long by 3
3 deep jg adequate for two compartments each

ar floor so that the wash-tubs

wide and and
holding 100 gallons,
The arrangement

diagram.‘ As in all Sewage tanks, (he
several divisions, the Sewago :
from one to the ot y

tank is shown in the
plan is adopted of having
her, theebs becoming less dense as it passes

: "y thereby aiding to make that discharged
from the valve chamber 4 thoroug‘hly liquid as possible. 2
at from Compartment No. i to No. 2 the fluids are
gabirk! 1pe from about midway beneath the sur-
face since at the bottom wi i ?, wl‘lile the whole
8 matter, which appears to
tbe organic material kept
decomposition. The liquids,
a largc amount

g s really
floating by the contained gases of

which pass 1over of course contain
matter in solution, being com osed ey i .
AndchrBom= et (€05 Comlr)’ined —chec:a]ly‘of ammonia (NH?)
the sulphur compounds ;
held in the second

- valve operates automatically
. & minute or two the contents of the tank into
the sub-surface tiles, It is apparent that the size of the tanks
::{;:itt,ﬁ :z:gz.such as to deal with 1,000 gallons quite as readily
_The sewage thus discharged must, it is evid
tiles so laid that each tile will ge
0 more. 1t is apparent (h

ent, be carried to
t its own share of sewage and
Y . that with a rapiqg discharge, the tiles
laid on an exact level wil] each receive this amount, 1f together
they.hold exactly 00 gallons, provided the air which is in them
be d:splaceq. It is found in practice that in g loose soil the air
fr.om tiles laid near (he surface readily gives place to tl';e water, if
discharged under the head in the tank, here the soil is le\;el

as of a lawn or gar(.]en, it is apparent that the matteris a simplé
one. If on a slope it is cqually apparent that some caretul detail
work will be necessary in order that the tiles may, at the same
time, be kept at the same depth beneath the surfacé and a.ls:o re-
ceive each its own ‘share 'of sewage. To complete the descrip-
tion of the tank itis apparent that as some gases, in excess ';f
what are in solution, may be given off into the s[;ace ove;-lthl
sewage, it will be Necessary to prey ‘ %
and forcing themselves through the coyer of the tank,

tained by making the cover of rough boards and i
t Sy and if thought pro.
per, they may again be covered with earth and sod., Th(ge‘grlagleg
if any pass outward, will be absorbed by the coil. TIn addition to
this however'. it is necessar itilation of the
tank. This is done. bya lax:e;e g00se-neck leading from the distal
end of the tank, which admits cold fresh air anq thus will displace
the warm gases of _df’composntion which are carried up throngh
the soil-pipe to be discharge above the roof asinordinary hoyee.
plumbing in cities where tem ia ;‘{1 oo)u:c
tion. It may be a*kEdz what ultimately becorﬁe; of the orl: i
matter carried away in solution, 1, reply 1 ;\'leld 54 g[l?li
throug‘l} the action of the microbes of the soil the amm(;:i}',l sal;tle
are rﬂpll{“‘)" f'"t“"hb‘d*‘lh?lf_m, are changed into nitrates m: gitric
?I(;td, \ivlﬂccll;lh 0"‘(]‘5‘ ‘Combines i, the lime ang potash salts of
ase ?01 larn d ;15 tgs become 4 neutral salt in a condition to aet

'Ithnfoll‘z)(;vinogrt l;‘iggaswr vegetables growing above it

v SoChy WaIE ST Moncreiff, .

stead experiments, 1895, illustrates the chang:e{: SHBRE b

Effluent from cultivation tanl., %

the Separate

Chlorine Free. N, Oxygen Nitric Tot i
NH?®* consumed Nitrogen Oxidiz:(li N ofrﬁﬂcilﬁﬂ
90 125 10.3 g8, o.12 0.12 12.46
From final filter tray after Ccomplete nitrification, .
%5 7628 oy 0.58 9.0 9.0 0.6

t'll?eﬁ] the ‘ta"‘lf arrangement from which these experiments are
o Was essentially E;htank of this kind, except that, instead of
: ; .1 to do the work Moncreiff had arranged
: b:rfl::)s "Ehart‘lﬁc‘l_al filters or pieces of coke over wnich the sew.
’tgalysi:lcoz;eg:zé?qk fci[owlfd’ by which means the liquids for
< amed, there iy i iffe i inci

(olt‘l',elsymem we are di-’icus;sin ; S nothing different in principle
resulltttseor;mtl;)e nged be said, think,, to make it clear that in these
P € study Qf blO'logxcal processes, which convert ox-
it i nstituents, we have not only a
Z;‘;ﬂltdl‘ lesson of how (o apply science to our every day needs
e (;:’memlence, but we may also see how economical is Nature
e Ot"y wholly Wise in her operations if she does not have man
Toc'r:g li!t]gd"']l his ignoranc i f her primary laws,
aily seems more t 3 b iy

prehend the rue, the more that I try Lo com

meaning of the Processes of Nature in this fine
old world of ours l

* That nothing walks with aimless feet,
That not one life shall pe destroyed,

Or cast as rubbish to"the void

When God hath made the pile complete,”




