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seldom thought necessary to consider any further than
the best means of conveying it to the sea. I carried out
to deep water at some point where the currents will
carry it out to sea and not throw it back on the shore,
this is probably as safe a method of disposing of it as
any. Itis certainly unprofitable, but that must appar-
ently always be a matter of d in the

baths, wash basins, and sinks m a house as they like,
and that these cannot be a source of danger so - long as
there is no water closet. There cannot be a grenter
mistake. Oné¢ 6ixture is_just. as safe. as another if
properly connected with the drains ; and, on the other °
band, the most innocent looking fixture, even if it is only

SOME POINTS ON SEWERAGE, WATER SUP-
PLY, AND THE CONSTRUCTION OF A
HEALTHY HOUSE IN A COUN-

TRY TOWN:

By Davip B. DicK, ARCIITECT.

EING confronted the other day with a bill for
what seemed to be alarge amount for emptying an
ancient pit on the site of a new building, I remarked to
the excavator that it must have been a very large pit to
have held so much, He replied that the quantity of
stuff usually taken out of a pit did not depend so
much upon its size as upon the way in which it was
constructed. The remark was suggestive. If, of two
pits that under similar ¢i might be expected
to contain the same quantity, one is found to have in it
a much smaller quantity than the other, the question
would naturally suggest itself, * what has become of the
surplus’  An examination of the nature of the materials
and method of construction of the two pits would probably
resultin the discovery that one was water tight while the
other was not ; or more probably that one was less leaky
than the other.

Itis an old saying, “ Qut of nothing, nothing is ex-
pected to be got,* (* Ex nikilo, nikil fit®) But in the
construction of the leaky cesspool, 2 good dea! has been
put in and still very little taken out.  What then has be-
come of it? Ask the ph in the neighborh
where they have been called upon to attend cases of
typhoid, i i “fever and ia, then follow
up the clue thus obiained and there will probably be
very little difficulty in discovering where some of it at
least has gone. Chemical lysis of the drinki

of this questi The first and most im-
portant thing is to prevent it from becoming a source of
danger to health. Inland towns, however, have not this
ready means of getting out of the difficulty. 1t may be

said without hesitation, that it is unsafe to throw sewage |

into any running stream. If the town which throws it
in does not suffer, those that are lower down must be
sacrificed. Many a once clear and beaum‘ul trout
siream has been turned into a current of ab in

§ d to take away the drip from the drinking foun-
tain in a public reading room, is just as much 3 sowrce
of danger as a w. ¢., if it is not properly constructed and
connected. .
The end of good plumbing is to provide a means of
conveying soil into the sewers without allowing any air
from the drains or soil pipes to pass into the building
either through the fixtures or through Jeaks in the pipes.
Any plumbing that does this and is strong enough .to

which even the coarsest fish could not live. Neither is
it safe to throw it into & fresb water lake, however large.
Having no tide, there is seldom cutrent enough to carry
the stuff away without polluting the water for a consid-
erable distance from the mouths of the sewers, This
plan is rendered still more ble by the fact
that the supply of what is supposed to be pure water is
usually drawn from the very lake into which the sewage
is poured. This is indeed to do deliberately what is
so often done unintentionally in the case of the leaky
cesspool, in the hope that, if sufficiently diluted, even’
sewage may become a harmless b ‘The fallaci
nature of the hope has been so often proved that prob-
ably no municipal body would now deliberately inaugur-
ate such a system in a new place. The people of many
towns are almost at their wits' end to know how to undo
(he evil which has thus been brought upon them by the
or k of their p

Many growing inland towns have now reached a stage
at which the question must be faced. They have gone
on as Jong as they dare go on with the old plan of cess:
pools and wells, and while the authorities are sometimes
sadly puzzled to know what they ought to do, they are in
this happy position that they can begin at the beginning

and §

water in the wells or springs from which the supply was
obtained for the houses in which the patients lived, will
probaply change a strong suspicion into a positive cer
tainty, and further investigation will ascertain the chan.
nels through which the missing portion of the contents of
the cesspool has found its way into the sources of water
supply. The idea is too abominable to be willingly ac-
cepted as a proved matter of fact.  Very Jikely the scep-
tic will assert that the natural and proper method of
disposing of excreta is to return it to the soil, and pro-
bably he will quote Scripture in suppart of his position,
adducing the command given to the Jew, to have a pad.
dle on the end of his weapon (o aidhimin nccompluhmg
that desirable end. And in fact, the contenuon is true,
and therefore the are perfectly correct, but the
conclusion drawn from them is nl(evlv wrong.

1tis true that the excreta should be returned 1o the soil
but there is a right way of doing this, which is safe, and
a wrong way, which is highly dangerous. The safe way
and the rational way is to spread the stuff on the surface
of the ground or convey it into the soil at such a distance
below the surface that the roots of the growing plants
will seize hold of the poisonous matter and by the skiliful
chemistry of nature convert it into plant nutriment, and
50 into healtbful food for man and beast. The wrong
and dangerous way is to dilute the excreta until it
liquidizes and then allow it to soak away down far below
the plant yoots until the ground is saturated down to
the Jevel of the ground water, when the liquid flows
away with the natural underground streams which feed
the wells and springs. 1t 1s out of sight and out of mind
until the investigations of the physician compel the most
sceplical to see that as effect invariably follows cause,
s0 sickness invariably results from the use of water
which has been thus poisoned. It is true every one who
uses the water does not fall il! of malig fever, just

a proper system without being handi-
capped by the presence of an old and insufficient system
which is incapable of improvement, but in which so
much money has becn sunk that any proposal to aban-
don it is sure to arouse a storm of opposition. It may
be safely asserted that there is no town or village in the
country thus situated for which competent engineering
skill cannot devise a safe and suitable system of water
supply and sewerage. The two things necessarily go
together. Either one without the other is almost use-
less, if one only is provided, the need for the other is
soon so strongly felt that it also must be supplied.
‘When water works only are introduced, the people will
not long be content to draw water from a street hydrant,
and 50 soon as the water is introduced into the houses,
the necessity for a drain becomes apparent.

Whether the system of dry earth or water carriage

todoit p ly under fair usage, is good

plumbing. Any plumbing which fails i any of these
points, is bad plumbing. Good plumbing cannot be
done cheaply. The multlpllcauon of fixtures beyond the
bmit of actual a quury, h
when it is proposed to introd g into a house,
nota smgle fixture should be put in more than can be
good of its kind and fitted up with the best of workman-
ship.. The ruin of good workmanship in plumbing as in
every other kind of handicraft, is the dictum so many
people lay down that they are determined 1o have a
certain number of fixtures or what not, but that they will
only pay so much for them, There can be no greater
folly. The sensible way of going about the matter is to
consider how many fixtures it is desirable to have, and
then put them in, if there is money enough to make a
first-class piece of work. If not, then reduce the num-
ber to that which the available funds will warrant.

Within the last few years there has been a radical
change in the principle of plumbing. Formerly the idea
prevailed that sewer gas could be bottled up in the soil
pipes and yet not find its way into the house. Plumbing
fixtures were scattered all over a house wherever con-
venience or fancy dictated. Tile pipe drains were run
underneath the floors to cvery fixture or soil pipe.
These drains were seldom water-ught at the ;omu.
The soil leaked out and d the ground und.
the house, where it d posed and gave off p
gases, which were sucked up through every crevice in
the floor boards and behind the skirting and wainscot-
ting whenever a fire was burning in the house. A fre
cannot burn unless it is supplied with air, and it will
suck air from every chink so long as it continues to burn,
for if the room were air-tight, the fire would go out. This
source of danger was seldom thought of, and sometimes
it was intensified by building a drain of brickwork many
times larger than was necessary. If the tile pipes were
seldom tight, it is safe to say that the brick drainspever
were, They were aiso too large to be self cleansing,
that is to say, the small quantity of water flowing along
the bottom had not force enough 1o sweep away the
soil, wlucl\ collecled in the bottom as in an elongated

for the removal of excreta be adopied, the for
a system of drains remains the same, because the quan-
tity of water used for washing and other necessary pur-
poses is so great that no dry earth system can deal with
it. It has also to be borne in mind that even when solid
matter is got rid of by the dey earth system, the liquid
wasle remains, and, if not carried away before decompo-
sition begins, is just as much a source of danger as the
other. As regards garbage, such as refuse vegetable
matter, theve is only onc safe way of dealing wiih it,
and that 1s to burn it. By the exercise of a little care
and good management, this may be done in every
kitchen in the ordinary stove without buming an addi-
tional ounce of fuel, and at such times as not to interfere
wilb the use of the fire for any domestic purposes. It
is only necessary to keep the garbage in a vessel on the
back of the stove for a few hours when it will become
dry enough to burn readily.

The dry carth system may be advantageously used

as it is true that a certain quamtity of poison may be
taken with impunity and the constitution may even be
habituated toits use. But it 15 also true that the dose
of poison which a strong healthy person might take with
impunity, would be sufticient to kill a weakly person.
And so with the contaminated water, the robust person
whose constitution is able to resist the effscts may use
it for a time without apparent evil results, while those
of enfeebled condition may b to it at once,
This question of the best methods of safely, if not
profitably, disposing of waste water, is one which every
community has to face, and the mare rapid the growth
‘of the community, the more urgent becomes the need to
find a satisfactory answer toit. On the sea coast, it is
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there isa bit of land to be cultivated, and
when thus used, it may even become profitable, becanse
the used carth can be kept in any dry place until it is
wanted. Every one is familiar nowadays with the dry
earth system in some form or other. It consists simply
in deodorizing the excreta by covering it with a hitle
dry loam or other suitable material. In most cases,
, where a complete system of ge is laid,
itis preferable that the sohd matter of sewerage proper
should be disposed of in the same way. The subject of
the best method of the disposal of sewage is too large a
one to be entered upon here. It may, however, be said
in passing, that the small pipe system with the storm
water excluded, used in connection with a sewage farm,
or ol Jeast a piece of ground properly prepared for fiter-
ation, will probably be found to be the most suitable for
most small inland towns. ' -
- Many people have an idea that they may bave as many

g pestilential -vapours as dangerous as
those of the street sewer.
{70 DE CONTINUED.)
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FIGURES OF THE TOWER BRIDGE.
THE following technical description of the new bridge, which

is rising cast of the city underthe direction of the corporation,
and comparison with London Bridge, will interest, we beheve o
considcrable portion of our readers 1 Toual length of bridge, 940
fect ; total length of bridge and approaches, 2,640 feet ; Opening
span widih, 300 feet ; opening span headway, when opened 138
feet ; opening span, bendway, whea shut, 29 feet 6 Inchos ; side
spans, width, 370 feet ; side spans, headway, from 20 feet to 27
foef'; widih beaween parapets, opening span, o feet ; width be-
tween pampets, side spans and approaches, 60 feet. stecpes
gradient of approaches, 1 in 4o, (steepest gradient of approaches
of London Bridge, 1in7 ;) depib of foundations, 6o fect below
“Trinity high water mark, 27 feet below bed of river ; sectional area
of waterway, 20,040 square fect, (London brdge, 19,300 square
feet ;) depth of water in opening span at high water, 33 fect 6
inches ; dopth of water in opeaing spam at low water, 13 fect 6
inches, Estimated quantities of materials im the bridge and ap-
peoaches—Bricks, 31,000,000; concrete, 70,500 cuble yards;
cement, 19,500 (ons ; gramite and other stone, 235,000 cublc feet;
Iron and steed, 30,500 lons, Machinery, ete.—Two stcam pump-
fog cengines for hydemullc machinery, -cach 360 hotse power, eight
large hydralic engiees and six accunwdators, for hydraulic lifis in
towers (or passengees ; size of cach leafl of cpening span, so feet

. wide by one 100 fect long ; weight of cach leaf of opening span, in~

cluding roadway and counterbalance weights, 700 tons ; estimated
cost, £750,900.~The London City Press.
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Mcsws. Patterson & Hall have Just completed and put in opem-
tion at Midiand, Ont., what is claimed to be the anost complete .
planing mlil in the Dominion, The machinery consisis of &
double cylinder lightningZmatcher, capacity from twenty to thirty I
thousand per day ; No. o sticker, capacity 10,000 lincal foct pei’
day ; 26 Inch double surfaces, capacity 40,000 fect ; re-sawer, and
gang 1ip, capacity 20,000,  Power is supplicd by a 45 h. p. engine,
and 45 h. p. steel boiler. The mill fs supplicd with tho best
modern laborsaving and fire protection devices. It is the- in-
tention 10 sy the Ostarlo market with is- of
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