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W\ater mains should be as carefuily gradcd as gas
or sewer pipes, and have air balis of the self.aéting
kind.(Fig. i) fixed at ail the highest points, and full-
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sized siuice valves at ail the lowest points and dips,
so that the wbole systemi may be emptied and cf eaned
wvhen necessary, and freed fromn deposits of grit and
slime.

It must be remembered that wvater ivili run through
water without moving the wvater adhèring to the sides
of the pipe it is passing througbi, and if the mains are
larger than is needed to pass the suppiy taken froin themn,
and the water is s4,t and pure, the motionless water
dlinging to the sides wvill set up an action with the metai
and becorn hardened and turn into a brown calcareous
matter, and continue'to grow and diminish the bore of
the pipe until there is just suflicient roorn ta pass the
necessary stream, wvhen it wilt stop and continue in
-that shape for any length of time. For example, 1
inspected a tire hydrant intended to protect an isolated
hall in a corner of a tawn, and found that it %vould not
deliver any more ivater than the common bib water
tap on the kitchen sink. On cutting the thre.inch
main to find the cause, 1 found il calcarized and the
bore reduccd as above stated, and the whole of that
branch line for about one haif mile had ta be relaid
wvith new pipes. Had the terminating sînice valve been
open full wvide once a month, and the dead water ding-
ing to the sides of the pipe let out, along with any cal-
careous scales that might have started ta forn, it would
never have been necessary ta relay. and the hl wvould
not have been in jeopardy for several years.

A 3o.inch earthen pipe having cemented joints,
that carried wvater froni one storage reservair to, another
an the moor land, got ils bore diminished by fine root-
lets passing through the cracks in the cernent joints,
groxwing inside and choking the interior. The caicare-
ous niatter growing an the inside of water mains can be
rcnioved by a machine callcd a ferret, whlich is so con.
structed that the pressure of water turned on behind it
wvill force it through a moderate length ai Nvater pipe,
and during its passage it will scrape the inside dlean.
When this method is used, clean-out doors must be pro.
vided at short intervals.

Neither îarge nor small wvater filters are of any use
except proper provision is made for cleaning themn
easily, because no matter wvhat materiat* is used for a
filtrate there is a lirnit to ils uscflness. The best
filters are miade froni either animal charcoal well pressed
together, so that the ivater must pass through the coal,
or magnetic carbide of iran. For purlfying fresh ivater
that is void o! sewage deposits, about z5 inches of fine
washcd, dlean, sharp sand and 20 inches of gravel wili
malie a suitable filter, if the top layer is removed and
dlean wvashed; then spread on again about once cach
week. Thiswiili malte the water of a bnight colon and
pure, If 1 wcre ta build a filter on a large scale I sliculd
have a graded cuncrcte bottoni, so that the water on

escaping from the filtrate material wvould corne togethe-
arid form a streamn to enter the distribution pipes. I
wouid then have a faise grated bottorn, bearing on pil.
lars, to hold the filtrate material. 1 would run the
water to be treated over shallow troughs, the
bottorns pierced wvith very fine holes at a con-
venient elevation above the filter, so that ail
the wvater intended to be fiitered wvouid fat) into the
filter in a fine spray similar ta a needle bath ; falling a
distance say of four feet, in the forin of a fine spray,
the wvater wvould be aerated. 1 wouid also make a
.good systei of ventilation that would insure a strong
current of air to bc continually passing between the b
ceniented and false grating floor at the botton of the
filter. The wvater sheuld pass slowly tlîrough at a
pressure of about two feet above the face of the sand.

When ivater is delivered to consuniers the shut-off
tap usually fixed in the sidewalk near the street line
should be 6f the screw.dowvn pattern wvith the valv'e
ivorking loose inside, so that -%vhen fuil open it -would
allow wvater ta pass through towards the house, but it
wvould flot aliowv any -ta return back into the mains.
The tap would have a double action; it wouid flot oniy
make a first-class stop tap, but also a foot or check
valve. (See sketch of the loose valve inside the bib tap
shown.) This would prevent any fiuid being forced or
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drawn into the street mains, and effectually prevent
the return of. bot and tainted water from water-heating
bo)lers, stearn anid range bolers, etc., which is at
present very prevaient.

Lead water pipes when laid in the earth should
flot be near any metal, because a galvanic action will
be produced.; nor xiear an electric car line, for the elec-
tricity will danmage the lead if the soit it lies in 15 darnp
and a goo*d electric conductor. Nor should it be laid
nean any tule or other drain, because a leakage of water
would flnd a downward wav af escape, and could flot
be easily found; nor under any manure pipe, or near
dirt or filth of any kind, because when the water is
motionless in the pipe it will absorb some of the foui
gas thrown off fr-oni such filth through the lead coating,
and become tainted. Lead is the handiest metal for
small waten pipes, because it can be easily bent to any
angle. When damaged by frost or water hammer it is
easy ta repair without removal. \Vhen laid under-
ground it will sink --ith the soit. stretch, or give and
take a tittle without injury. On the ather band, ivhen
rigid ion is used il' wiit break belote bending, anid if
damaged a full length has ta, corne out. It is very
unfortunate that a cheniical action sels up between
pure soit water and Iead, 'which poisons ta.cw~ater wvhen
it stands rnotionless ln the pipe for a few bouts, and
thousands have bee.. seriously injured in health by
drinking and cooking wvith water poisoned in that way.
The-water that poisoned the Louis Plip famuly of
Clarernont contained seven-sixteenths of a grain of Iead
per gallon, and the water taken fromn the same source
had injured ta various degrees thirty-four par cent. af


