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TRAPS. 3

never be used for trapping off places where urine
and such like corrosive matters are likely to pass
through them.

All traps fixed inside a house should be
sepavate and independent of the fitting, be that
what it may, which is to be fixed upon them, and
be made fixtures in a very complete way with the
soil or waste pipe to which they are to be attached.

And then, when the “fitting” gets out of order,
whether water-closet, urinal, slop-sink, or whatever
the fitting may be, it can be removed for repairs
without interfering with the trap or exposing the
house to the drain.

But when the trap forms a part of the fitting,
and is in “one piece”’ with it, it cannot be removed
for repairs without exposing the waste, and
through the waste the drain, to the house; leaving
it in fact in free and open communication with the
soil or waste pipe in which the fitting was fixed.
And, if there is no trap at the foot of the soil-pipe
or waste-pipe, any bad air can pass freely up from
the drain into the house. _

But there is another and stronger reason why
the trap should be independent of the fitting.
The junction of the “fitting ” with the #7ap is un-
important, as this jointing is on the Zapped side of
the waste and drain ; but the junction of the trap

with the waste is of the utmost importance, as Z4a¢
B 2
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without a trap. This trap should be as ¢lose Zo the
“ fitting” as possible, to prevent any length of
waste-pipe from being untrapped on the house
side of the pipe, as it is sure, sooner or later, to
get corroded, and become (more or less) offensive.
Whatever unpleasant smell of air there may be in
a pipe may as well be made to blow away through
the air-pipe outside the house, and this can always
be done by keeping the trap close to the “ fitting,”
and ventilating the waste.

There may be nothing terribly injurious in
leaving an ordinary waste-pipe, say a lavatory-
waste, entirely untrapped, provided the dzscharging
end is open to the air at the foot, and that the
pipe is not directly over a drain. And there 1S
nothing terribly injurious, I suppose, in going into
a room filled with stale smoke from a dozen cigars
and old pipes a few hours after the smokers have
left the room, and yet who would care to live or
sleep in such a room ?

The kind of trap must, to some extent, depend
When a trap is likely to
remain in disuse for some months together, as in

upon circumstances.

country mansions, it ought to have a greater azp,
and contain more water, to allow for evaporation,
than a trap in daily use.

The most important thing in a trap is its self-
cleansing powers—z.e., that every part of the inside

inside a
house with-
out a trap.

Nothing
lerribly
injurious
from a
waste with
an open
end,
though
untrapped
at the foot.

The kind
of trap to
use.

Self-
cleansing.
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6 THE PLUMBER AND SANITARY HOUSES.

of a trap shall be washed by its own action in the
passage of the water through it.

It is also important that every trap should be
free from all corners, or places where any foul
matter can accumulate and generate noxious gases.

Any trap which in its action is self-cleansing,
and which is sufficiently waler-dipped to prevent
syphoning out, and back draughts from coming
through, may be used with safety, provided it is
of a smooth and non-corrosive nature.

When the trap is made of lead it should be
equal in substance to lead weighing 7 Ibs. or 8 Ibs.
to the superficial foot, according to circumstances;
in no case should it be less than equal to 6-lb.
lead; and where any quantity of hot water is
likely to pass through, it should not be less than
8-1b. lead.

Traps with a cleansing “cap and screw” at-
tached (see Figs. 8 and g) are always very con-
venient when fixed to lavatories and sinks, &c.
&ec., or at the foof of soil-pipes ; but to water-closets,
and places of that kind, they are of no value, for
the hand can always get down to the trap through
the apparatus. When a trap has a “cap and
screw " attached to it, care should be taken to see -
that this cleansing screw-cap is below the water-dip,
and on the fouse-side of the trap—i.e., it should be
under the level of the water in the trap. Where
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this cannot be done, through insufficiency of room
or any other cause, then the cap and screw should

be fixed on the #nlet-side of the trap, and never ‘

on the outlet or drain side, except when the trap
itself is outside the house. ‘The screw-cap will
need to be taken off occasionally, to cleanse the
trap, but, unfortunately, you cannot depend upon
everybody, and though it may be screwed up all
right at one time, it may not be at another ; then,
if this screw-cap is on the drain-side of the trap,
any air in the drain will work its way through
this imperfect connection into the house. This
may go on for some time before it is discovered
where the foul air is coming from. But when the
screw-cap is #nder the water, it is not only below
any air in the pipe, but it is in a place that would
show at once if it were not perfectly sound. And
when it is on the inlet or /Aouse side of the trap, if
it is not quite tight, it does not so much matter,
because it is on the trapped side of the waste and
drain. '

Fic. 2. SECTION.

Bell-trap—The “bell-trap” is one of the Bell-trap

oldest traps now in use. It is generally employed

worse than
useless.
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for trapping off waste-pipes to sinks, and surface
drainage, but it is worse than useless. The small

- pipe, Fig. 2, which stands about half-way up in

Water-dip
too
shallow.

the body of the trap, and which forms the dip,
obstructs the free passage of the water through
the trap, and makes the lower part, 4, a receptacle
for dirt, which ought to pass into the waste-pipe
without any obstruction.

Then, again, there is no room for any body of
water to pass through this trap: a glance at the
Section, ¢, Fig. 2, will show this. This sluggish-
ness in emptying might have done very well in an
age when time was of little value, and the people
treated years as we do days. But it will not do
now for servants to wait half an hour for a sink to
empty itself through a bell-trap. And they take
care not to do this, for they soon remedy this evil
by pulling or knocking off the « bell-grate.” But
the remedy, most assuredly, then becomes worse
than the disease, for by removing the grate they
have virtually destroyed the trap, and exposed the
drain to the house, and the cold nasty air from the
drain soon makes its way into the warmer
atmosphere of the house.

Apart from all this a bell-trap is imperfect, for
the water-dip, as a rule, is only about three-
eighths of an inch—perhaps, in some cases, it may
be a little more—therefore the slightest back draft
or “puff” of air in the drain or waste soon enters
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the house, or the water in the trap soon
evaporates, and leaves it uncharged.
Antill's Patent Trap.—Fig. 3. This is a Antill's
patent
great improvement upon the bell- » trap.
trap, and by the arrangement of
its water-dip it remains as much
trapped with the grating off as
on. But it is far. from what a
water-trap should be: the water-
dip is insufficient to shut out any strong current of
air in the waste-pipe, and from the peculiarity of
sts construction it is not self-cleansing; any
sediment getting into the compartment A, Fig. 3,
is almost sure to remain there, and the compart-
ment B cannot be got at to be cleaned out, and the
covering over this compartment makes a lodg-
ment for grease and dirt; also there is no free
passage for water to pass through the trap
quickly. The partitions are soldered with copper-
bit, and the lead is too thin to last long. '
D-trap. — This old-fashioned trap, Fig. 4, Dtmp

1Y
- w-;:lii'm

: i favourite
is a great favourite among with

: = plumbers.

plumbers, and is 1n very Inside of

! - an old trap

general use. It 1s difficult disgusting.

to understand why plumbers
should like this trap, espe-
cially for water-closet uses, ex-

cept it is that having so much
to do with them—as undertakers with dead
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bodies—they think little or nothing at all about
the thing. If anybody (but a plumber) could see
the znside of this trap after it has been in use
under a water-closet, say for half a dozen years,
he would be disgusted with the sight, and would

_certainly prohibit its use in any house of his own.

And yet most plumbers, though they have seen
the inside of a hundred traps, go on fixing them
as a matter of course, and would, if they could,
rise out of their very graves to fix yet another.

F1G. 5. SECTION. Fic. 6. SECTION.*

The dip-pipe, @ (see Section, Fig. 5), goes
down more than half-way into the body of the
trap, and is made to dip into the water from half
an inch to an inch and a half, according to the
ideas of the maker. This dip-pipe, entering so
far into the trap, forms a sort of collector for all
kinds of filth upon its owfer side, where it is
impossiole to get at it to clean it away. More-
over this trap, from its peculiar construction, is
full of corners and places for filth to accumulate

* This is a section of a D-trap which was made by a plumber from the
country, between thirty and forty years of age.
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cepting the apprentices, is set to work making up
D-traps, when there is nothing else to do, and so
the trap may be right or wrong, as it happens.
The best place for all such D-traps is the melting-
pot when it is seven times heated.

Patent Cast-lead Trap—The most self-cleans.
ing lead trap now in use is the patent cast-lead
trap, as Figs. 7, 8, and g: there are no soldered

FiG. 1.

seams or corners about them for anything to
adhere to, as will be seen by a glance at the
illustrations.

This trap is made in two shapes, to fit hori-
zontal and vertical wastes from it: and in sizes
from 4 in. to 1} in,, as the clear diameter of the
water-way through the trap.

These traps are made of the softest and purest
lead, and are as smooth inside and out as pipe
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made by hydraulic pressure. The substance of
the lead is regulated, but the strength 1s equal to
milled lead 7 lbs. and 8 Ibs. to the superficial foot.
It consists simply of a round pipe cast into the
shape somewhat of a reaper’s hook in the one
case, as Figs. 7 and 9; and in the other somewhat
of the letter S, as Fig. 8. Figs. 7 and ¢ are
known in the trade by “P” or “ Half S,” and
[io. 8 by 65"

A cap and screw are attached to the smaller
size traps, as shewn in Sections, Figs. 8 and o, for
cleaning-out purposes, and for unstopping the

Fi1c. 8. SECTION. Fi16. 9. SECTION.

waste-pipes on which they are fixed when neces-
sary. The g4-in. trap, Fig. 7, can always have a
cap and screw soldered to it when fixed in places
where the hand cannot be put into the inlet, or
dip-part, of the trap; but this can aiways be done
when they are fixed under a water-closet or slop-
sink, and also when there is a 41-in. rim and grate

Strength.

Cap and
screw for
cleansing

purposes.
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a suction power of the passage through the waste-

) Plpﬂ

The patent cast-lead trap is especially adapted > of

for lavatories, sinks, baths, water-closets, &e. &c. E{E‘i
But the size of the trap is of importance, and for fittings
water-closets, slop-sinks, baths, Zp-up lavatories,

and scullery-sinks, it should be not less than 4-in.
traps, but the smaller size, 3 in., 2 in., and 1} in.,

may be used for plug wash-hand basins, draw-off
sinks, and other fittings, according to circum-

stances.

« Mansion” Water-closet Trap ov “ V-Dip” Mansion

water-

Zrap.—This trap, Fig. 10 (also see Section, Fig. 1 1), closet trap.

|'||'|"|l |'||"||"H'

H I i
|

Fic. 1o Fic. 11. SECTION.

is almost the same in principle as the patent cast-
lead trap. It differs from it in this, that whilst the
patent cast-lead trap is a round-pzpe trap, this 1s-a
square-pipe trap, with a round outgo. And the
former is made by machinery, without solder, and
the latter by hand, with soldered angles.
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This trap, in any size, can be made by any
skilled plumber, with lead of any substance to suit
the purpose for which it may be required. But
the weight of the lead should never be less than
6 Ibs., and 7-Ib. or 8-b. lead should be used for
water-closet traps, and never less than 8-lb. for
hot-water wastes.

This V.dip trap is specially adapted to pre-
vent a too great syphoning action in the passage
of the discharges through the waste-pipes or soil-
pipes, and to allow for evaporation, when unused
for months together, as is often the case in country
mansions.

It is specially constructed for zalve water-
closets and slop-sinks, where the discharge is
sudden and direct into the trap, and in such a
volume as at once to fill the orifice of the outgo,
and to commence a syphoning action unless
checked; and also for places where the traps
and fittings remain idle for months, without a drop
of water passing into them. The water-dip should
not be less than 1 in., and for such places as just
referred to the @zp should be 1} in.—this is equal
to a 4-in. dip in a round-pipe trap 4 in. diameter.

Like the patent cast-lead trap, it is free from
all places where any foul matter can accumulate,
and in its action it is self-cleansing—every part
of the inside being washed by the passage of the

water through it.
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This trap is little known, though many hun- 11':.’15.5,1

dreds have been fixed in most important houses fgﬂi'ﬁﬂfis
with entire success. The expense is against its extensive
extensive use—it is nearly three times as costly as
the “patent cast-lead trap,” but where cost is no
object, and the pipes are insufficiently ventilated,
it is a valuable trap to use. Where there is a
great syphoning action upon the traps, caused by
long lengths of vertical soil or waste pipe, and
where evaporation has to be considered, it is the

most efficient trap that can be fixed. (See “ Trap-
ventilation,” Chapter VIIL., page 64.)

'S &KWEST-RIDINC

{
il

LEE!
ECICO-CHIRURGICAL SCCIETY

Soil-pipe Trap.—This soil-pipe water-trap, Soil-pipe
Fig. 12, is similar in principle to the “ mansion,” or Ry’
“V.dip” trap. It is specially constructed for
fixing at foot of soil-pipes, and connecting the
same with drains. There are two sizes—one for

c
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4-in. and 4}-in. soil-pipes, and the other for 5-in,
and 6-in. soil-pipes; but of course they can be
made in any size, as required by circumstances.

Deschip- Figs. 12 and 13 show this trap in lead—Fig.
12 for vertical soil-pipe, and Fig. 13 for “hori-
zontal.” The substance should always be strong,
and never less than lead 7 Ibs. to the superficial
foot, and for good work 8-Ib. lead should be used.
Any skilled plumber can make this trap. In
Fig. 13 the dip, or inlet, is kept a few inches
lower than the top of the outgo, to allow for a
horizontal soil-pipe to come into it without much
increasing the depth of the trap (see Fig. 14,
showing this trap fixed). The cheeks and band
are of the same width at every part of the trap,
except at the outlet, and so arranged as to give a
water-dip of 1} in. The outgo of the trap is
rounded to fit the drain-pipe, and also to give a
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clear course for the waste-discharges, to prevent
any lodgment of foul matter when passing through
the trap. The outlet of the trap can be lengthened
to suit any position by soldering a piece of soil-
pipe to the outgo.
Fig. 14 shows a section of this lead soil-pipe Lsnﬂédt::;j
trap, fixed immediately oufszde the external wall & fredinside

of the house, with all its connections. These s0il- 3 house.
pipe traps should never be fixed zzside a house if

" G‘.I'J:.J"T.LJ.- I;cw_-g
A

GFE I.'.JHI"!-TF

?’F/% ///@

FIiG. 14. SECTION.

there is any possible means of fixing them ou/side.
When they are fixed inside the house, the outgo
should be taken through the wall of the house,
and connected with the drain-pipe outside, so that

if the connection becomes defective, the drain-air
C 2
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Fig. 15 shows a pottery-ware trap,* which the
writer specially designed for fixing at the foot of
soil-pipes. It is more suitable than lead for this
purpose, and being fixed outside the house, the
jointing is not of the same importance as connec-

o —

J e

\|

Fic. 1s.

tions when inside the house. It isa round-pipe
trap with a water-dip of 2% in. The inlet is kept
low down, to receive the soil-pipe when it 1s
brought through the external wall of the house, as
shown in the lead soil-pipe trap, Fig. 14. But of
course it is equally well adapted for receiving
vertical soil-pipes. The soil-pipe can be tafted”
at the end, or a lead flange can be soldered at the
foot of the pipe, as shown at g, Fig. 14, and fitted

# These traps are made in two sizes for 4-in. and 4}-in. pipes, and for
5-in. and 6-in, soil-pipes, to fit 6-in, drains,

Soil-pipe
trap in
cane-
coloured
ware.
Connec-
tions with
trap.
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into the socket of the trap at a, Pig. 1%, ‘The
waste-discharges will then drive everything foreign
out of the trap; but when the soil-pipes are
branched into the dip of the trap, foul matter is
splashed all over the inlet part of the trap to
make it filthy. B, Fig. 15, is a movable cap for
the hand to get into the trap to clean it out, and c,
Fig. 15, is a provision for ventilating the drain
at this point when necessary. A galvanised iron
plate can be fixed over the hand-hole of this trap,
as shown to lead trap, 4, Fig. 14.

When a long length of soil-pipe is fixed z7side
a house with many closets upon it, the advantages
of such a trap at its foot are great.

1. It intercepts the drain-air, and makes it
seek an outlet ousside the house.

2. Being under the ground-level, the water
does not evaporate, or if it does, it is but very
little, and being at the foot of the soil-pipe, it does
not get syphoned out.

3. When there is a defect in the soil-pipe
inside the house, through age or any other cause,
this trap stands as a water-barrier at the foot of
the pipe, to prevent any drain-air passing up and
escaping through such defect into the house.

4. When any trap or traps upon such a
stack of soil-pipe get uncharged by evaporation
(through want of usage), or become untrapped by
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the syphoning action of other waste-discharges
through the pipe, then this trap at the foot is the

only protection between the drain and the house.
Ventila-

Of course it will be absolutely necessary when ¥
tion neces-

such a trap is fixed at the foot of the soil-pipe, to sary.

ventilate the soil-pipe at the top, or the air in the

pipe will be lottled up, and the remedy prove

worse than the disease. But no soil-pipe should

be without such a ventilation in any case.
It will also be very advantageous to have a Double
ventila-

second air-pipe, or *foot-ventilation,” to allow a tion.

Fic, 16,

current of air to pass through the entire length of
soil-pipe, and to provide an escape for the air
driven down by the discharges. (See “ Soil-pipe
Ventilation,” Chapter VIII., page 57 ; also Plate 1,

MEDICO-CHIRURGICGAL SCCIETY
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between pages 28 and 20, showing such an air-
pipe fixed.)
Waste- Patent “ Triple-dip Trap, or Waste-veceiver

receiver

and drain-  and  Dyain-interceptor,’—The writer has taken

inter-

cptor.out a patent for this trap. It can be made in any
size, but the size, as given in Fig. 16, is large

FI1G. 17, SECTION.

enough for almost every purpose for which it
should be used. The trap is made in cane-
coloured pottery-ware. Fig. 16 shows a view of
this trap, and Fig. 17 a section.

Mate This trap is divided into two compartments,

partments. and arranged so that the water in the one com-
partment is kept separate from that in the other,
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to prevent the one polluting the other, if the
water should in any way become foul.

The compartment @, Fig. 17, 1s used ex-
clusively for receiving waste-pipes from baths,
lavatories, sinks, and such-like wastes, but not for
sewage waskes.

The compartment 4, Fig. 17, is for taking
away the surface drainage, when the trap is fixed
in the area, yard, or any such place; and also for
providing a way of escape into the open air for
any strong current of air blowing through the
drain, and for preventing its passing into the
waste-receiving compartment, where the ends of
the various waste-pipes are left open.

There are three water-dips (or water-locks) in
this trap, and before any noxious gases from the
drain can get to the waste-pipes emptying them-
selves into the waste-receiving compartment, they
must push their way through two separate bodies
of water and three water-dips—z.e., a depth of
3% in. at the first two dips, and another depth of
2 in. at the third dip. The dip ¢, Fig. 1%, goes
down into the water 2% in.; the dip &, Fig. 17,
goes down 1% in. lower into the same water.
The dip ¢, Fig. 17, is in another compartment,
and goes down into the water 24 in.

Suppose a strong current of air to be blowing
up through the drain, and to force its way through
the firs¢ dip, ¢, Fig. 17, it would at once escape

Section
and
descrip-
tion.

Three
water-dips.

Difficult
for any
current of
air to pass
from the
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It ought not to be necessary to say a word on
the material of which soil-pipes should be made ;
but as there is a tendency in some quarters to use
cast-iron, it may be well to look at this matter,
and see what advantage /Jead has over zrozn.

Lead sotl-pipe is smoother and cleaner in its
action than cast-iron pipe, and is therefore more
wholesome ; and, being of a closer texture, it is not
so corrosive, and is consequently more durable.

Lead soil-pipe can be bent to suit any position,
and when in its place is more compact than cast-
iron pipe, and does not occupy so much room.

Then the joints and connections of lead soil-
pipes are more to be depended upon than the
cement-joints with iron pipe.

Urine is very corrosive, and acts much more
on cast-iron than on lead. But not only is this
corrosive action going on zzside an 1ron pipe;
there is another action taking place on the oufside
of the pipe when it is in cast-iron. The atmo-
sphere of the house condenses on the pipes, and
rusts, and eats its way into the pipe—so that whilst
a corrosive action i1s wearing away the pipe on the
inside, a similar rusting action is eating away on
the outside. Of course, painting it periodically
would prevent the atmospheric action; but this
would involve a constant expense, and the back
part of the pipe would not be got at even then.
But with a lead soil-pipe, the action of any con-

Material
for making
soil-pipes.

Lead
smoother,
cleaner,
and more
durable
than iron.

More com-
pact.

Joints.
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COITosion
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rust out.
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densation is merely nominal ; and hence, lead soil-
pipes (when they are without soldered seams) are
as sound on the oufside years after they have been
in use as they were when first fixed.

Then there is the difficulty of making sound
and reliable joints in cast-iron soil-pipes with the
lead branches, or with the traps, when the latter
are of lead. And, I suppose, no man, with any
sanitary knowledge of water-closet work, would
recommend iron traps for water-closet use. There
would not, of course, be the same difficulty in
making a sound and durable joint if the two
metals to be united were the same.

As the pipe generally used for soil-pipe, when
cast-iron is required, is only of the ordinary rain-
water pipe substance, the joints cannot be caulked
in lead (the pipe is too thin to stand the knocking
required for this) and are therefore made 1n cement
—a very vague sort of thing, meaning anything or
nothing ; for any sort of stopping by some people
‘s called “cement;” and there is this danger
attending such joints—the front part of the pipe
is often stopped ; the back, or part next the wall,
unstopped—because it cannot be reached.

With such joints as those referred to in the
last paragraph there is no safety. The stopping
may be imperfectly done, or may dry up, or the
joint may be broken; for the two pipes are not
really wnited by such a connection. And this
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joint, when broken, will allow any bad air in the
pipe to escape #usidiously into the house; for,
unfortunately, a leakage of soi/-prpe air does not
show itself like water, or proclaim itself like gas,
but in a cowardly sort of way stabs you in the
dark, or kills you by a slow kind of poison—a
thousandth part of an inch at a time.

But supposing a stronger pipe is used, so
that the joints can be caulked in lead. This
simply overcomes the difficulty of jointing, while
the other evils remain. It involves the ex-
pense of lead without securing its advantages,
for the corrosion, &c., referred to takes place as
before, and the unwholesomeness is quite as great.
Moreover, when a leak occurs in zron pipe, it
cannot be soldered as in lead, and there is no help
but to cut it out bodily. What is it worth as old
material 7 Why, hardly sufficient to pay for taking
it away. On the contrary, lead soil-pipe can be
repaired when a leakage occurs, and when no
longer fit for its original purpose it can be sold
for about half its original cost.

All lead soil-pipe should be strong, and zever
of less substance than lead 61bs. to the superficial
foot ; but where cost is not the first consideration,
and durability is required, the strength should
be increased to % lbs. or 8 Ibs., according to circum-
stances.

Ifa
stronger
pipe, evils,
except that
of jointing,
remain the
same.

Strength of
lead soil-

pipe.
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The top of the block is countersunk, or rather
rounded off, where the pipe passes through, and
the end of the pipe is rounded back upon it, with
a lead flange underneath, and the two pipes are
then soldered together, as shown by Diagram,

Fic. 18, SECTION,

Fig. 18. It takes more solder this way, but when
the pipe is tafted back at right angles, as is often
the case with some plumbers, the lower pipe is
liable to break away at the taft.

When there are no chases, and the pipes are
fixed on tacks, the tacks should be strong, never
less than of 7-lb. lead, and large enough to cover
three joints of the brickwork, for soil-pipes, and
two joints for air-pipes under 3 in. diameter—viz.,
101n. by gin. the large size, and 7 in. by 6 in. the
smaller size ; the largest part being soldered to the
pipe so as to get three wall-hooks in the one and

two in the other. These tacks should not be
D
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more than about 3 ft. apart, and they should
be fixed alternately to the right and left hand
of the pipe.

All soil-pipes, when fixed inside a house,
should be continued through the external wall
before they are connected with the drain, as these
connections are liable to breakage, and if made
inside the house, would let the drain-air into it.

Every stack of soil-pipe, when fixed inside a
house, should have an efficient wafer-trap at its
foot, at the connection of the soil-pipe with the
drain. And this trap, if possible, should be fixed
outside the house in an accessible position. It
should be fixed a little under the ground, to
prevent the water from evaporating in summer
and freezing in winter. A cap and screw should
be soldered over it for occasional inspection, or
cleansing, when necessary. (See Fig. 14, showing
such a trap fixed ; also Plate 1, Fig. 4.)

This trap is more important than many allow.
It shuts out the drain from the house, preventing
noxious gases passing from the sewer and drain
into the soil-pipe. I say this deliberately, know-
ing it is of the utmost importance that all pipes,
whether soil, waste, or drain pipes, should be as
open as possible; but then 7o drain should be
allowed to ventilate itself through a soil-pipe, when
that sotl-pipe is fixed tnside a house, and especially



SO/L-P{PES, OR WATER-CLOSET WASTES. 35

if it is a great length of piping. This trap, fixed
as it is at the bottom of a pipe, always gets a good
rush of water upon it to keep it clean, and when
made on the principle laid down at page 6, there
is no danger of its becoming foul.

Again, lead soil-pipe, like everything else, in
time perishes, and if a defect occurs, through age
or accident, what is to prevent the air from the
drain (and perhaps sewer) passing through such
defect into the house?  But with an efficient
water-trap, as Figs. 12 and 14, at the foot of a
soil-pipe, the drain is shut off—at any rate, to a
great extent; and the worst that can occur, in case
of any such defect in the soil-pipe, is that the
air in the soil-pipe itself may come into the
house ; but as the soil-pipe, under the principles
of this little work, would be wentilated both at the
lop and bottom, there would be no noxious gases
or injurious air to come into the house.

There is another reason why great lengths of
soil-pipes, with many water-closets upon them,
should be trapped at the foot. Sometimes some
of the water-closets upon the stack remain in
disuse for weeks together, when the house in
which they are fixed is not in full occupation.
The result of this often is that the unused water-
closet traps become uncharged, through evapo-
ration and other causes, and then, if there is

no trap at the foot of the soil-pipe, what is to
D 2
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prevent the air from the drain (and perhaps
sewer as well) passing through the uncharged
traps into the house ? But I have said enough
to show the value of this trap. (See “Soil-
pipe Trap,” Fig. 14, Chapter I., and the advan-
tages summarised, page 22.)

Now, while it is important not to ventilate
the drain through the soil-pipe inside a house, it
is more important still not to bottle up the awr
in the soil-pipe, or, what is worse, shut up the
drain. Soil-pipes and drains cannot be too open,
or too much ventilated, and the nearer the venti-
lation of the drain is to this soil-pipe trap, the
more effectual will the whole be.

If the drain cannot be ventilated separvately, it
is better that it should be ventilated through the
soil-pipes by doing away with this foot-trap,
rather than it should not be ventilated atall. (See
“ Ventilation of Soil-pipes and Drains,” Chapter
VIII. See Plate 1, between pages 28 and 29,
showing a stack of soil-pipe fixed with water-
closets upon it; air-pipe at top, ventilation at
foot, and branch air-pipes from traps into same
complete. Also see Plate 2, between pages 36
and 37, showing a stack of soil-pipe fixed oufside
the external wall, with another mode of ventilating
the pipe at the foot, &c.)









CHAPTER III.

SLOP-SINK WASTES.

BEFORE entering into the subject of slop-sink
wastes, it may be well to say a word upon the
trap which should be fixed under it, even at the
risk of repetition, for where there is no valve or
check between the trap and house, as in this
case, the trap becomes even more important (if
possible) than it is, for instance, under a valve
water-closet apparatus. Any defect in the trap
through an insufficient water-dip, &c., will at
once allow any foul air in the waste-pipe to come
through the trap, and then it is inside the house ;
for there is nothing to check it in the slop-sink
itself, which is simply a conductor of the slops
into the trap or waste proper.

Slops are generally thrown into such places
in pailfuls, and the disturbance of the water is
very great in the trap under it. And, if there is
an extensive length of waste-pipe from it, and
the ventilation of the pipe is defective, the trap is
almost sure to be uncharged by the rush of water

through the waste, unless it has a proper water-
dip.
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Again, such traps should always be indepen-
dent* of the slop-sink, and when up-stairs or
inside the house, should be connected by a wiged
soldered joint to the lead waste-pipe. Trap,
Fig. 7, page 12, is a very good one for this
purpose, but it ought never to be less than 4 in.,
and then the end can be bossed or reduced to
30N ,,the size of the branch waste, gwmg the
trap a water-dzp of not less than 2% in. This
will ‘prévent its*being unsyphoned, and will shut
out all back draught through the waste-pipe.

When there is only one slop-sink, a 3-in. pipe
is large enough; but when there are three or
more, and these are on different levels, the main
waste should be 4 in. in diameter, with 3-in.
branches from it to the various slop-sinks.

This pipe showld mnever oe less in substance
than lead 8 lbs. to the superficial foot; and when
there is a great deal of washing up, and a hot
water “ draw-off ” cock over it, this should be in-
creased to from 8-1b. to 12-lb. lead, according
to the character of the house and the elasticity
of the purse.

Where possible, this waste-pipe should empty
with an open end into a waste-receiver, just as the
general wastes do, except, perhaps, when it has a
long length of waste-pipe with several slop-sinks

* See ‘* Traps independent of Fittings,” page 3.
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upon it, and they are much used for emptying
chambers into the sink, and the waste-receiver 1s
under, or near, a window of the house (which it
never should be) ; then the exd of this pipe should
dip into the water, to prevent the whole length of
pipe sending out its bad air to be “ sucked ™ in
at the window. Such a waste-pipe, in time, 1s
anything but “sweet,” for chamber utensils are
freely emptied into it, and all sorts of slops.
When the end of this pipe dips into the water of
the waste-receiver, it should have an air-pipe not
less than 1% in. in diameter taken out at the foot,
and carried 10 or 12 feet away from the nearest
window, and left with a grated end, to allow a
current of air to pass into the waste-pipe, to keep
it wholesome.

This waste-pipe must always be ventilated at
the Z0p, as described for other wastes; and when
there are many branches from the main wastes,
such branches should have air-pipes as well. (See
“ Trap-ventilation,” Chapter VIII., page 64.)

This pipe should be fixed on blocks, in the
way described for soil-pipe fixing (see last chapter) ;
or, if no chases are provided for it, it must be
fixed on tacks, as explained for soil-pipe fixing.

(See Plate 3, showing a slop-sink fixed, and
waste-pipe from it complete.)

Also venti-
lated at
top.
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not jump up to the top of the cistern to go through
this pipe when you want to clean it out.

And the size of this pipe—viz., Zalf an inch
in diameter—is of little use to the householder,
however valuable it may be to the water companies ;
for how can a half-inch pipe, without any pressure
upon it, take away the full charge from an zuc/
ball-valve, with a pressure of from 40 to 70 ft.
head-of-water upon it ? Of course, when there is
the constant service, a much smaller size ball-
valve can be fixed; but even then such an
overflow-pipe will not be large enough to take
away the delivery, say from a §-in. valve, when it
is kept open by a small stone washed up under the
seating of the ball-valve, or when the valve itself
becomes defective.

Many of the water companies are gracious
enough not to insist upon this small size overflow-
pipe, and allow any size that may be required,
provided that it is made to discharge where their
servants can see if the water is wasting through a
defective ball-valve, &c. And this they are
justified in doing, for such trumpery ball-valves
are used in many cases that they waste more
water than the whole house consumes for its
legitimate use.

The size of the overflow-pipe should be deter-
mined from the size of the service, and the pressure
of water likely to be upon the ball-valve. An

cleaning
purposes.

Any size
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some water
companies.

Size of
overflow
should be
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overflow fixed to a cistern on the ground floor
requires to be larger than an overflow fixed to
a cistern on the third and fourth floor, if served
from the same pipe and by the same size ball-
valve.

As a rule, about Zwice the size of the service
will give the size of the overflow, except in the
smaller size services, but zo overflow-pipe from a
cistern supplied direct from a rising-main should
be less than an inch and a quarter in diameter.

No overflow or waste-pipe from a cistern
should discharge directly over a grating to any
trap fixed immediately over a sewage drain. The
water in such traps evaporates in the summer,
and often leaves the trap uncharged ; or impurities
are thrown off by the water in this trap, or sewer-
gas escapes through it; and when there is this
cistern-waste or overflow over it, the gas passes at
once into the pipe, and is drawn up through the
pipe, by the warmth of the house, to the water in
the cistern. And it is useless to put a trap in
this pipe to prevent this, for there are no means
of keeping it charged without a great waste of
water.

The waste, or overflow, should always discharge
some few feet away from the drain-trap, and a
channel should be formed from it to the trap, to
conduct the waste water, when the cistern is being
cleaned out, into the trap.
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Where possible, there is no better way of
fixing this waste than by taking it into a gutter,
with a copper-hinged flap soldered on the end of
the pipe. Of course the end of this waste-pipe
must never be fixed near the outlet end of a
ventilating-pipe from a drain or soil pipe, or the
vitiated air will pass through the waste to the
water in the cistern, as before explained.

When the cisterns are too low for taking the
waste from them into roof gutters, or where there
are no roof-gutters to take them to, the pipe should
be continued down through the house to the nearest
surface-trap, discharging some few feet away from
the trap in all cases, for reasons assigned above.

It is sometimes almost impossible to fix a
waste-pipe in this way, except by a pipe as
long as from “John-o-Groat’s to Land’s End.”
When this difficulty occurs, and where there are
no water companies to interfere, there is no better
way of surmounting it than by the following plan,
which may be adopted with the utmost safety :—

Take an overflow-pipe, at least twice the size
of the service-pipe, from the top of the cistern to
the nearest external wall of the house, and let it
stand two or three inches beyond the face of the
wall, with a copper-hinged flap, 1, Fig. 19, sol-
dered on the end of the pipe, to prevent birds
building in it, and stopping it up, &c., and also
to shut out the draught in case of frost. The

No better
way of dis-
posing it
thantaking
it into a
gutter,

Sometimes
this is too
expensive,
then follow
this me-
thod.
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outlet end of this overflow-pipe should always be

tha a foot or more below the inlet in the cistern,

to give a pressure of water upon the copper flap
to keep it open during an overflow (see
Fig. 19, u and 1). Having provided an over-
flow-pipe—z.e., for a failure in the ball-valve, the
next important thing is to provide proper means
for cleaning out the cistern. Fix a brass washer
and waste connection in the cistern bottom in the
usual way, and as this is only for cleaning out
purposes, and not an overflow-pipe and waste
combined, the size need not be more than
I 1. or 1% in. Then take an wnder-waste of
11 in. diameter lead pipe from it to the nearest
rain-water pipe-head, as shown at ¥ and ¢, Fig. 19 ;
or, if there is no rain-pipe near or in the vicinity
of the cistern, or if the rain-water is collected,-then
take the pipe into the nearest slop-sink trap,
making the connection of the pipe with the trap
at least 2% in. below the water-line. And from
this brass washer and waste in the cistern bottom,
fix a standing pipe, as E, Fig. 19, and continue it
up to the top of the cistern, with the end, b,
soldered over, to act simply as a plug (an ordinary
plug and washer with a long chain would answer
the same purpose, but it is not so easy of manage-
ment as the standard lead plug just named. If
the chain-plug were pulled out by accident when
the cistern was full of water, it would be difficult
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CHAFTER V.
LAVATORY-WASTES.

As every class of sanitary fitting has its own
special requirements, the writer has thought it
wise to devote a chapter to each of the more
important wastes.

Lavatory-wastes, like bath-wastes, should in

be separate from soil-pipes and

every way
drains.
There is no reason why lavatory-wastes should
not be connected with bath-wastes, when this is
convenient. When this is done, and baths are
fixed upon the same main waste, and on higher
floors as well, there ought to be an air-pipe taken
out of the dranck wastes® on the lower floors, and
carried up into the air-pipe at the top of the waste,
to prevent the discharges from the upper baths
unsyphoning the small traps to the lavatories.
There can be no danger from such syphoning out
of the traps, when the waste-pipe is open at the
discharging end, and also at the top through the
air-pipe; but if the traps are unsyphoned, the
entire length of main waste will be exposed to the
house, and the unpleasant air from soapsuds, if

# As shown in Plate 3, and described on page 64.
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not injurious, is offensive, and may as well be
made to go outside as inside the house.

The waste discharges from a wash-hand basin
are not quick enough—* tip-up ” basins excepted
__with an ordinary size waste-pipe to uncharge
the traps fixed upon the same waste, and therefore
it is not necessary, when there are no baths upon
it, to fix air-pipes from the branches to relieve them.

Where there are no bath-wastes to receive
lavatory-wastes, they should be taken down, and
discharged into a “ waste-receiver,” as shown in
Figs. 16 and 17, pages 23 and 24, with an open
end, or made to empty themselves over a place
properly prepared for receiving such wastes.

As soap is corrosive, and adheres to the pipe,
the waste should never be smaller than 1% in.
And if more than one basin is fixed
upon the same waste, the size should be pro-
portionately increased up to 3 in.

diameter.

A “patent cast-lead trap,” with a cleansing
cap and screw, as shown in Plate 4, Figs. 1 and
2, should be fixed immediately under each lava-
tory basin, and soldered to the branch _wﬁste, and
this branch waste should be taken into the main
waste with as great a fall as practicable.

The main waste should, in every case, be
taken out through the external wall at the top,
a few feet above the highest branch waste upon
it, to act as a ventilating-pipe. (See Plate 4,
showing a lavatory waste-pipe fixed complete.)
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CHAPTRER VI
BATH-WASTES,

WASTE-PIPES from baths are nearly always fixed
too small to empty a bath in reasonable time,
occupying as a rule from five to ten minutes,
This is a great inconvenience and discomfort
when the temperature of the water wants changing,
or a second bath is needed. Of course, it depends
as much upon the discharging-cock to the bath
as upon the size of the waste-pipe; but there is
no reason why a bath should not empty itself in
two minutes with a proper provision.

No bath-waste, as a rule, should be Zss than
2 in. diameter; and as large bodies of hot water
pass through it, it should be s#onger than ordinary
waste-pipes.

In all cases, such wastes should discharge into
a waste-recezver with an open end, and it should
never be connected direct with a soil-pipe or
drain. (See Fig. 4, Plate 3).

Where there are many baths upon one waste-
pipe, and they are much used, as in hospitals, &c.,
the waste ought not to be less than 3 in. diameter,
and the substance should be equal to lead of



BATH-WASTES. 49

10 to 14 lbs. to the superficial foot, according to

the work it will have to do.
i ired 1 ' Great care
Great care is required in fixing a long length of Gz

vertical waste-piping, when it receives the wastes Sﬁrf Lz
from several baths, to allow for expansion and expansion.
contraction. A bath full of Zof water is discharged
into the waste from one floor, and this is often 1m-
mediately followed by a bath of co/d water from
another floor. And if the pipe is confined too
much, especially at the junctions with the branch
waste-pipes, it is in time sure to break away.

Instead of the usual soldered joint 27 suc/ cases, it
should be fixed as follows :—

U-CHIRURCICAL SOCIETY

IC

LEEDS SWEST-RIDING

Fi1G. z0. SECTION.

MED

Such waste-pipes should be fixed on “wood- Mode of
fixing.

blocks,” one at every 6 ft., and instead of the

ordinary soldered flange-joint, the connection

should be made by a “slip” socket-joint, to allow

for the expansion and contraction of the pipe; and

this joint should be made air-tight by an india-
E



Air-pipe.
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rubber seating (an india-rubber ring) under a
flange-joint soldered to the foot of the upper
length, as Section, Fig. 20. The branch wastes
should be connected immediately above these
joints ; but the branches should never be confined
by brick or cement-work, and should never be
very short—it is better to make a bend or two
in the branches than have them too short to allow
for expansion and contraction in the main waste.
If this slip-joint should become defective, and
allow air to escape through it, no harm can result,
because the waste-pipe is both open at the bottom
and top. And it is not like a urinal or soil-pipe
waste, where foul matter is thrown down. When
this main waste is fixed outside in the open air,
an ordinary slip-joint is all that is necessary,
without any india-rubber seating, just as a lead
rain-water pipe, but with stronger tacks to carry
it, on account of its greater weight.

There should be an air-pipe from the top
of this waste-pipe of the same size as the waste-

pipe itself. (See Plate 3, Fig. 2.)



CHARTER VIL

SINK-WASTES, ETC.

Plugged Vessels.— Perhaps this is the best Sﬂfgged

- g -a]:
place to remark that all vessels with plugs, e

whether lavatories, sinks, baths, &c., should have Eszs?w'
overflow-pipes; which should be of sufficient
capacity to take away the full charge of the
supply to such vessels, and prevent an overflow
of water, should the servant leave the supply-cock
open. If the water companies insist, there 1s no
reason why this overflow-pipe should not be taken
through an external wall, and made to show itself,
according to their regulations for baths; but it
ought to be sufficient to take it into the waste-pipe
from the vessel adove the trap, or into the side of

the trap itself—well under the water-line.

Wastes to Housemaids Sinks.—When these Sink-

- L] L - - - = t
sinks are immediately adjoining a slop-sink, the can be

. . . connected
waste-pipe may be taken directly into the trap with slop-
under the slop-sink, and disposed of at once. M
(See Plate 3, Fig. 1; also Fig. 31.) This con-
nection must be made on the zzlef side of the
trap, or 23 in. below the water-level in the trap—

that is, the Z0p of the outlet end of the waste, at
E 2
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Scullery-sink Waste—It is a vexed question
what to do with the grease from a scullery-sink.
[t chokes up traps and wastes, and in time drains
as well. And when that o/d offender, the bell-trap,
is used, it becomes a further source of evil. The
scullery-maid swears, and the poker bangs, until
the top—*“even a worm will turn "——turns up, and
though the bell-grate goes o%/, the smell comes 2z,
and noxious gases from the drain too, and then,
of course, “¢f zs @ nuisance.”

Nothing less than a 4-in. patent cast-lead trap,
as Fig. 7, page 12, should be fixed to a scullery-
sink, with a 4} or 5in. brass rim and movable
grate over it in the bottom of the sink. And
from this trap a 3 or 4 in. lead waste-pipe should
be taken through the external wall and discharged
into a grease-trap formed owufside the house; the
lead waste-pipe should be made to dip into this
water about 3 in., to prevent the end of the pipe
being stopped up, &c., by the grease which always
accumulates on the top of the water in the grease-
trap. From this waste-pipe, which is trapped at
both ends, take a 2-in. air-pipe a foot or two
up from the waste-pipe, to relieve it, and to keep
it as wholesome as possible. Then, if any air
from the drain should be blowing through the
grease-trap, it will escape through this air-pipe,

instead of pushing its way through the sink-trap
into the house.

Scullery-
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The old
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CHAPTER VIIL

VENTILATION TO SOIL-PIPES, WASTE-PIPES, TRAFS,
AND DRAINS.

Ventila-
tion.

« VenTILATE | Ventilate ! Ventilate!” should be
the cry of all occupiers and builders of houses.
Everybody is beginning to admit the necessity Ignorance
. - . . . . . existing
of ventilating soil-pipes and drains, but it 1S upon soil-
. . . 1pe venli-
astonishing what ignorance exists upon this ﬂﬁm, e

o n, &
subject of pipe-ventilation. The old éottled-up HOiE o
full as a

soil-pipes in some of our country mansions (tO gasometer.

tap which would be like tapping a gasometer)
do not want ventilating more than the theories of
some would-be scientific ventilators.

Soil-pipe Ventilation—All soil-pipes should Soil-pipe
be properly ventilated by a pipe, whose size, e
while varying with circumstances, should in 7o
case be less than 2 in. internal diameter.

Where there is an extensive length of vertical Demand

. 2 o ils L for air in
soil-pipe, receiving branch pipes from water- soil-pipes.
3 : Air-pipe

closets on several floors, the air-pipe at the top same size

s . . . . assoil-
of the soil-pipe should be increased in size in pipe

proportion to the number of water-closet ap-
paratuses likely to be used at the same time, and
the length of the stack of soil-pipe. It often
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will be conceded, except by those who have gone
thoroughly into the matter, and proved its
value.

The writer has thoroughly tested the working
of this second air-pipe during the last seven or
eight years upon soil-pipes and slop-sink waste-
pipes, and in every case with the utmost satis-
faction. Wherever a soil-pipe or slop-sink waste-
pipe has consisted of an extensive length of
vertical piping (receiving several branch waste-
pipes from the various floors), with a water-trap
at its foot to intercept the drain, this second air-
pipe, or foot-ventilation, has been adopted with
entire success.

There are two important advantages gained
by this air-pipe at the foot of a soil-pipe, and—

I. This air-pipe, at the foot of a soil-pipe,
prevents any disturbance of the water in the
various traps fixed upon the pipe, as it provides
an exzt for the air (driven down by the waste
discharges) at the foof of the pipe.

When a body of water—as from a wzalve
water-closet or slop-pail—is thrown suddenly
into a soil or waste-pipe, it exerts two influences,
the one a pulling, and the other a driving force.
The former action, the pulling, or suction power,
was considered under the head of “Soil-pipe
Ventilation,” page 56, and this is always dekind
the discharge, or “water-plug;” the latter, or
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driving force, we are now considering, and this
is always before, or under, the discharges.
The volume of water thrown down into the

soil-pipe forms a sort of waler-plug in the pipe,

and whilst it acts as a piston, pulling or sucking pip

everything after it, it also acts as a forcing-plug,
and drives everything before it. Now when a
soil-pipe is air-sealed at its foot by a water-trap,
where is the air in the pipe, which this water-plug
is forcing down before it, to go to? The pipe in
its normal state is always full of air, and this must
go somewhere. The pressure of this water-plug
will prevent its passage to the air-pipe at the top
of the soil-pipe, and escaping in that way, and so
(when there is no air-pipe at the foot) it must
force its way through some one or more water-
closet traps below the discharge into the house.

If any reader doubts whether the air in a soil-
pipe is forced through a water-closet trap, where
there is no foot-ventilation, by the discharge of a
water-closet on a higher level, let him test it.
He can easily do this by going into the lowest
water-closet on the soil-pipe, say in the basement,
and getting the apparatus removed, and then
sending some ‘one to discharge a valve water-
closet at the highest point, on the third or fourth
floor; and if /%e is not satisfied about it after
making such an experiment, his tailor will be—if
he stands anyway near the trap—for whatever

Waste-dis-
cha.rge
passing
through a
ipe drives
all the air
in the pipe
before it.

How to
test the ex-
periment.
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in use, this second air-pipe at its foot acts as an air
inlet.

With such a system of ventilation to the soil-
pipe, or to waste-pipes, it is impossible for
noxious gases to be generated in them, for a
stream of fresh air is always passing through the
pipe. (See Plates 1 and 2, showing two modes
of fixing ventilating-pipes at the foot of soil-pipes.)

A word or two on the air-pipes themselves.— Aiv-vipes
In every case where air-pipes from soil-pipes or selves.

- drains are fixed zzuside a house, they should be of
lead, for reasons explained under *“Soil-pipes,”
Chapter II., page 29. The wzped soldered joint
can always be relied upon, and we thus prevent
any air from escaping through the pipe-jointings
to the house.

The size of the air-pipe at the Zgp of a soil- Top air-
pipe should zever ée less than 2 in. internal FQ;ELQ;EH
diameter ; and when there are two closets upon RS
the same stack of soil-pipe, the air-pipe should be
increased in size to 2% or 3in. When the soil-
pipe is of any great length, and there are several
water-closets upon it, the air-pipe should be the
same size as the soil-pipe itself—z.e., the soil-pipe
should be continued up to the outside of the roof,

The size of the air-pipe at the fooz of a soil- BieoEIRe

pipe must depend to a great extent upon ventila-
: s tion,
circumstances.  When there is a long length of -
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soil-pipe, it ought to be larger than when it is
only a short length; but a 2-in. pipe is almost
large enough for any circumstances, as explained
above.

If there are no windows or doors near, this
air-pipe need only be taken a foot or two above
the connection with the soil-pipe, with the end
enlarged, and grated with copper wire, to prevent
birds building in it. (See o, Fig. 14.) Then
the air can escape out through, or pass into it,
according to the needs of the soil-pipe. If there
is much traffic near this air-pipe, it should be
taken up 15 ft. or more above the ground-level,
so as to prevent any one inhaling the air which
would be sent out through this pipe when any of
the water-closets were in action.

But this method is generally impracticable,
except in country houses, where there is ample
space. In towns and cities, where the houses
not only elbow each other, but keep one another
upright by leaning against each other, it is im-
possible to stick out a pipe from one house
without sticking it into the side of another.
In such circumstances another plan must be
adopted. Take a 2-in. lead pipe from the foot of
the soil-pipe (as near the drain-intercepting trap
as possible), and continue it up, inside or oulside
the house, according to circumstances, and ter-
minate it in the open air at the most convenient
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place, remembering that the nearer the outlet, or
inlet, of an air-pipe is to the soil-pipe, the more
perfect will be the ventilation; but it is important
to keep such outlets away from all breathing-
places, for a soil-pipe or waste-pipe, even venti-
lated in this way, can be offensive (especially
when in use), and send forth an unpleasant smell.

The positions of such outlets—as, in fact, of all
ventilating-pipes—should be well considered. In
no case should such outlets be near a drinking-
water cistern, or the bad air emitted by these
pipes will be imbibed by the water in the cistern.
(See ““Water-contamination,” Chapter XV., page
120.)

When this second air-pipe, from the foot of a
soil-pipe, is carried up above all windows, as just
explained, it can be made to serve a double
purpose, by receiving the branch air-pipes from
the various water-closet traps fixed on that stack
of soil-pipe. (See Plate 1, showing such an air-
pipe fixed from the foot of a stack of soil-pipe,

and receiving the branch air-pipes from traps,
complete).

Trap-ventilation.—When two traps are fixed
upon one waste-pipe without a ventilating-pipe to
relieve them, and give them air, like two negatives
in one sentence, they destroy each other.

Positions
of air out-
lets 1m-
portant,
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unsyphoned by its own discharge. And such an
advantage is worth gaining, for when a water-
closet or slop-sink is fixed upon a long length of
horizontal piping, say, during the passage of a
discharge through this, it is without any venti-
lation on the trap-side at all, for the passing
contents fill the pipe, and shut out whatever
ventilation there may be in the main waste into
which it is branched; and, then, the want of air
behind this discharge gives it a suction power, as
explained elsewhere, and a tendency to syphon
out the water in the trap, leaving it uncharged.
But where the trap is ventilated all this is
obviated. ~Moreover, it provides an escape for
any bad air or impurities thrown off by the
water in the trap, and prevents anything being
generated in the pipes, as it gives a circulation
of fresh air throughout every part of it. (See
Plates 1 and 2.)

Slop-sink Waste Ventilation—Waste-pipes to
slop-sinks should have the same system of venti-
lation as soil-pipes.

Ventilation to General Wastes.—W aste-pipes
emptying themselves with an gpen end—and all
general wastes should do this—do not require a
second air-pipe, or foot-ventilation, for they ven-

tilate themselves at the foot: the end of the pipe
F

LEEDS &WEST-RIDING
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being open, any air driven down by a discharge
at once escapes into the open air. And, as the
pipe is not in any way connected with the drain,
there is not the same necessity for ventilation at
the Z0p of such wastes. But there is a great
advantage in it.

i:-t%ill:e at The Ztop-ventilation should not be dispensed

?i;‘;annl{s. wzth, especially if there are several traps upon the
same waste, as the air-pipe at the top prevents
any disturbance of the water in the various traps
when one is in use. Of course, when large bodies
of water are thrown down, the action will be the
same as explained in Chapter II., page 58; but
such wastes as we are now considering, as a rule,
do not receive any sudden discharges, at any rate
sufficient to keep the pipe filled up to the last
drain of water in the vessel discharged. More-
over, such ventilation allows a constant change
of air in the entire length of waste-pipe to keep it
wholesome.

The ends Such air-pipes can be taken just through the

taken any- wall,* and left almost anywhere, as nothing in-

e jurious can come out of a pipe so open and free
to the external air, though it is as well to take it
a few feet away from any window or door, to
prevent the warmer atmosphere inside the house
“sucking” in the colder air from such pipes.

(See Plates 3 and 4.)

% See Plate 4.
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Ventilation to Drains.—Drain-ventilation is so
closely connected with soil-pipe ventilation, and so
essential to the proper working of the whole, that
I cannot forbear saying a few words upon this im-
portant subject, though I may be hardly considered
to have any concern with it in this treatise. DBut
what would be the use of putting a damping course
right round the walls of a house, and leaving a
water-spring in the centre ? or, what would be the
use of filtering drinking-water into a cistern and
leaving a cuttle-fish at its bottom? So what
would be the use of purifying all the soil-pipes
and waste-pipes zzside a house by a complete
system of ventilation, and then leaving a cuttle-fish
sort of drain outside to generate noxious gases,
and from its foul retreat to send up poisonous air
through all these pipes ?

The drain to every house should have fwo
ventilating-pipes at least, one at the lowest, and
the other at the highest point, or as near these
points as possible, so that a constant current of air
may pass throughout the drain to keep it whole-
some.

These air-pipes should be taken up against the
side of the house (or tree) ten or twelve feet above
all breathing-places, and twenty or thirty feet away
from all windows,

When a house is in full occupation the air from

such pipes is extremely offensive, and care should
F 2
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be taken that they pour out their unpleasant con-
tents in such places as not to offend anybody.

Some people imagine that if such ventilating-
pipes are taken a foot or two above a window,
there will be no offence from them. Such people
must be near-sighted, or wear opaque glasses, or
they would have noticed smoke beating down on
a dull heavy day, and in gusty weather, to a great
many feet below the chimnEy—tDps: And what
occurs with smoke from the chimney occurs with
the vitiated air sent out of these ventilating-pipes ;
they should therefore be taken high enough to
avoid any offence from them. Of course, the
nearer such outlets are to the drain the more
effectual will be their ventilation.

In large houses, especially in the country, where
there is often a long length of drainage, it is im-
possible to have too much ventilation in the
drains.

In planning the drainage system round a large
house, great care should be taken to avord long
branches from the main dyain, unless such branches
can be ventilated, for no length of drain-pipe
should be without ventilation, or the means of a
current of fresh air passing through it.

It is very advantageous and economical to
make (wherever it is practicable) rain-water pipes
act as ventilating-pipes to the drain. As these
pipes are outside the house, it is of little moment
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if the joints give way a little, but they should be
well stopped when near any window.

But such rain-water pipes will not dispense
with the two ventilating-pipes before referred to,
for during a great down-pour of rain they would
be doing their more legitimate work, and cease
their double action of ventilating and conducting.
Then again, rain-water pipes help to flush out the
drains and keep them clean and wholesome.

No ventilating-pipe from a drazz should be
taken up Zzside a house if the drain can by any
possibility be ventilated by carrying up an air-pipe
outside ; but rather than not have any ventilator
at all, it is better to take a pipe through the house
or anywhere.

But when such pipes are taken up #zside the
house, they should be of lead with wiped soldered
joints, to insure their being absolutely air-tight and
sound in every part.

The following plan is a very good one for in-
suring a current of fresh air in the drain. From
the two ends of the drain, the highest and lowest
points (the extreme ends), fix a ventilating-pipe,
and continue same up above all breathing-places,
At the top of
one of these ventilating-pipes fix an Archimedean
screw ventilator, as Fig. 21, to draw the air out;
and on the top of the other ventilating-pipe fix
a revolving cowl, as Fig. 22 (to act the reverse
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way of chimney-cowls), with its mouth against
the wind—z.e., for the wind always to be blowing
in at one end of the drain and to be drawn out
at the other. The screw ventilator should be

* 16, 21.

on the ventilating-pipe at the lowest end of the
drain (remotest from the house), the air going
with the stream of waste water passing through
the drain where it is practicable, but of course
this. arrangement can be reversed. An arrange-
ment of this kind was fixed by us at a mansion
in Norfolk, about three years ago, to ventilate a
water-closet on the ground floor; with two pipes
taken up to the roof, with an air-inlet cowl, as
Fig. 22, on one, and a cowl with a reverse action
on the other. '

* Howorth's Patent Revolving Archimedean Screw Ventilator.
1 Beard, Dent, and Hellyer's déir-inlet Revolving Cowl.



CHAPTER TIX
WATER-CLOSETS.

[T may be worth while, on the threshold of this
subject, to say something as to the rooms where
the water-closet apparatus are fixed. Water-
closets should always be placed next an external
wall for ventilation and light. The rooms should
be /Jofty and airy, and, if convenient, should have
a small lobby at the approach for privacy. No

Water-
closet
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walls for
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ventila-
tion.

water-closel should be built without proper means of Proper

ventilation, and if this cannot be effected by the
window, a zinc tube can always be made to con-
duct fresh air into the room by fixing an air-brick
in the external face of the outside wall, and taking
a zinc pipe, say 6 in. by 3 in., from the air-brick
to the skirting of the water-closet room. A brass
hit-and-miss ventilator should be fixed to this zinc
tube (whether it comes through the skirting, or is
brought up through the floor), to shut off the cur-
rent of air when it is too great. It is not only
necessary to bring fresh air zzf0 the room, but
also necessary to provide a means of escape for the
air zz the room ; and this should be done at the
highest point or ceiling-line, so that any odour left
in the room after the usage of the water-closet

means of
ventila-
tion.

Inlet of air
at the
lowest
point, out-
let at the
highest.
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for the pan-closet is also fitted up with a supply-
valve attached to it). The “pan-closet ” takes its
name from the copper pan which keeps a small
quantity of water up in the basin. The valve
water-closet apparatus is chiefly fixed in good
houses for private and visitors' use, and the
pan for servants’ use. Let us examine the
merits of each.

The valve water-closet apparatus (see Section,
Fig. 23) consists (apart from the working fittings)
of a deep glazed earthenware basin, A, Fig. 23,
which is kept about two-thirds full of water by
means of a wvalve, B, at the bottom, and from
this valve there is a short conducting-pipe,* c,
Fig. 23, into the trap. No part of this apparatus
can therefore in any way become foul or offensive,
for there is no place where soil can accumulate.
And if the handle E, Fig. 23, is only properly
pulled up, 7.e., as far as it will go, at each usage of
the water-closet, for the wvalve to be drawn back
as shown in Section, this basin can be kept as
clean, and as free from unwholesome matter, as a
toilet basin in a bed-room.

On using this closet the soil passes at once
into water, and directly the handle is pulled the

* This conducting-pipe, or “‘container” as it is called by the trade, is
made in cast-iron. These conductors are much cleaner when porcelain
enamelled on the inside, and the additional cost is very trifling,
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deposit is carried right away by a good body of
water (retained in the basin for the purpose) into

FiG, 23. SECTION.

A. Earthenware water-closet basin, with flushing rim, 1.
J. Water-line imr basin.
B. Valve to keep water in basin.
€. Conducting-pipe into trap.
D. Overflow-trap.
E. Pull-up.

F. Copper Bellows Regulator, with regulating cork.

G. Supply Valve,

e. Air-pipe to ventilate space between basin-valve and water in trap.

* Sunk dishes are great receptacles for dirt, and when made of brass
are difficult to keep clean. It is a great improvement to have them
encased with porcelain-ware (to match the basin) as they not only lock
nicer, but are easier cleaned. The best plan is to have a *“pull-up ” ivory
knob connection, to work through the stile of the water-closet seat, as shown
at 7, Plate 3, and D, Plate 2.



WATER-CLOSETS. 75

the lower regions, without touching the basin or
soiling the apparatus.

Of course, such a closet requires a good supply
of water to keep it clean, and the trap and soil-
pipe, &c., attached to it wholesome, but so does
every water-closet apparatus.

No doubt a walve water-closet wants proper
usage, but so does a chronometer. But with
careful usage it will work many years without
needing anything done to it, and will certainly last
as long as a pan water-closet. And when the
basin-valve is fitted up with an india-rubber
seating, as Fig. 23, if the water leaks out of the
basin after it has been in use for some time, all
that is necessary to remedy this is to change the
india-rubber seating, which anybody can do, and
this seating or india-rubber flange, when so
wanted, can be sent through the post by writing to
the maker of the water-closet.

To be good, a valve water-closet is somewhat
expensive, but better pinch elsewhere than here—
do away with a piece of needless furniture, or leave
out some of the questionable ornamentation, rather
than not have a good wholesome water-closet.

A wvalve water-closet is the most clean, whole-
some, and efficient extant, nor is it likely to be
superseded, for there is no part of it that can, with
proper usage, become foul and nasty, or get out of
order,
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And if the plumbing-work in connection with
this apparatus is done under the principles laid
down in this treatise, it might be fixed, as it has
been, in a bedroom, without the slightest risk to
one’s health, though it is always advisable to
partition it off from the sleeping apartment.

When this closet is fixed in, or immediately

bedroom. £adjoining, a bedroom, for invalid’s use, there should

Trap inde-
pendent.

Difficult to
understand
how such

“be a ventilating-pipe, as ¢, Fig. 23, say an inch in

-diameter, taken out of the conducting-pipe, c,

Fig. 23, and carried through the external wall,
with a perforated end to prevent any strong
current of air blowing into this compartment in
frosty weather, and freezing the water in the trap.
This pipe can be taken anywhere, so long as it is
a few feet away from any window, as there is
nothing injurious to come from it, but it must not,
on any account, be connected with any other pipe
—air-pipe or what not. (See Plate 1, Fig. 2,
showing this air-pipe from the apparatus fixed
complete.) But it is only necessary to ventilate
such an apparatus when it is fixed immediately
adjoining a bed-room or living-room.

See Plate 1, Fig. 2, shewing a valve water-
closet apparatus fixed complete. The trap is quite
independent of the water-closet, as, in fact, all good
closets should be.

Pan water-closet apparatus (see Section,
Fig. 24). The writer has always been puzzled to



WATER-CLOSETS. 747

his 1s has become so a closet
understand how this apparatus should be

oreat a favourite with the public, and been so used
extensively used by the craft. The only bliss
that the public can have about so foul a thing is

£
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Fi1G. 24. SECTION.
o 1= 1 1
ignorance = of its nature, but what excuse to
make for the plumber I know not, except that it
was the custom of their fathers to fix a pan-closet,
and this has become a law with them.
Descrip

The receiver,* w, Fig. 24, is a large cast-iron I
receiver, or vessel, for the copper pan, o, to work W
inside, and to receive its contents when the
water-closet is used. The vessel, o, is a copper

® This receiver is called by the trade a container "'—well, it does
contain all sorts of nastiness after it has been in use a little while.
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pan* (tinned on the inside) for keeping water to
a depth of from 3 in. to 4 in. in the basin, m. This
basin is made of glazed earthenware in various
shapes and colours, and with “fan” water-
spreaders or flushing rims.

On pulling up the handle, », Fig. 24, the
contents of the basin, M, after usage, are thrown
into the receiver, N, by the copper pan, o, and
pass into the trap under the apparatus. But a
glance at this apparatus in Section, Fig. 24,
will show the impossibility of keeping it whole-
some. The deposit is dashed against the side
of the “receiver,” N, by the tipping out of the
pan, o, and is splashed from side to side of the

about over receiver and all over the owler side of the copper

the appa-

ratus and  pan, before it finally finds its way into the water-

left to
foul it.

Basin gets
corroded
and nasty.

closet trap and soil-pipe. This filth, splashed
about over the receiver and copper pan, is left to
corrode, and to be added to by each usage of the
closet, for it is impossible to get at it to clear it
away, and especially the under or outer side of the
copper pan, the back part of the receiver where
the copper pan is hinged, and the #nder side of the
top, p. Moreover, the basin, M, though made
of pottery-ware, gets completely corroded with
soil and urine up to the water-line on the
outer side next the copper pan; and there is

* This apparatus takes its name from this ‘““pan,” and not from the
basin, M, Fig. 24.
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no means of getting at this, nor is there any
friction in the passage of the discharge to wash it
away. The only way to thoroughly cleanse a
closet of this description is to take it to pieces
and burn off the corrosion over a fire.

It is supposed by many that the copper pan,
o, Fig. 24, when at rest, shuts off, by the dip of
the basin into its water, the *container,” N.
Well, it does so, but very imperfectly, for any bad
air in the “container” can always escape through
the holes in its side where the axis is hinged.
And if it does not escape there, it can easily find
its way through the aér-/kole in the top of the
“container,” unless there is an air-pipe from it
which is very rarely the case. This air-hole in
the top of the “container” is to give vent to the
apparatus when in action, to allow the discharge
to pass freely from the basin into the container.

Without this vent the container would be air-
bound, or nearly so, by the water-dip of the basin
at the top, and of the trap at the bottom, at the
first moment of the discharge, and also when at
rest, except that the joints at the axis bearings
are never quite air-tight.

Moreover, every time the handle of such a
water-closet is pulled the whole of the Jilthy
container is entlrelj,r exposed to the house, for the
copper pan is drawn back on one side by the
action of the closet, thus leaving it to send out
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The flthy
container
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paratus entirely, it becomes necessary to find a
substitute for it, since it is quite clear that a va/lve-
¢loset is too expensive for general use. There is
no difficulty, as far as owt-door water-closets are
concerned, for there is always plenty of air around
such closets to blow away any unpleasant smell
arising from an imperfectly-cleansed basin. But
in the 2z-door water-closets the character of the
water-closet basin must be more fully considered,
as any unpleasant smell arising here would soon
spread over the house.

The most important part here—in the servants’
1n-door water-closet as well as in the best water-
closet in the house—is the trap. And it is quite
as important to have an efficient trap to the
common as to the best water-closet in the house.
For it is of little use to provide proper means for
excluding the soil-pipe air generated in one part
of the house, and leaving other parts exposed by
an znefficient trap.

In deciding upon the kind of water-closet to
use for servants, workmen, &c., where a wvalve
water-closet would be too expensive, or be likely
to receive too rough usage, there is nothing more
simple, or cleaner, or more durable than a white
glazed earthenware basin. Such basins are
made in every variety of shape and size, but
many are made without any adaptation for the

work they have to do.
G
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As this basin is simply for conducting the
deposit into the trap, it is obvious that the smaller
it 1s the better, and the less surface there is about
it the cleaner will it be kept; for the supply of
water to it will not have to travel over so much
ground, but will be more confined and concen-
trated upon the work it has to do, viz., that of
cleansing the basin and washing out the trap.

F1G, 25. SECTION.

Patent “ Artisan’ Water-closet Flushing-rim
Basin.—This is a basin (see Fig. 25, Section),
which the writer has specially designed for
artisans’ dwellings, and places where it is im-
portant to have a simple and self-cleansing
water-closet, and where a wzalve water-closet, as
Fig. 23, would be too expensive.

It is made for the deposit to pass at once into
the waler of the tvap without touching the basin.

It is as small as practicable, so as to confine
the water, and give it as little surface to wash
as possible.
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The flushing-rim round the top of the basin
is so regulated, and the configuration of the basin
is such, that the water immediately on coming
into the basin converges towards the outlet, and
concentrates itself upon the trap, to drive every-
thing foreign out of it. Moreover, the trap is
independent, and can be of lead or earthenware,
according to circumstances, and fixed above the
Sfloor-line, where it can be got at, at any time,
without disturbing anything. (See Plate 1, Fig. 1,
showing this water-closet fixed complete.)

When #p-stairs,* this trap should be in lead,
because its connection with the soil-pipe can be
made by a wiped soldered joint, but when fixed
in the area, or anywhere where the door opens to
the external air, the jointing with 'the soil-pipe
or drain-pipe is not so important, if the drains
are well ventilated, for any escape through a
defective jointing at the outgo of the trap would
blow away. And as the trap would probably in
such positions be directly connected with a drain-
pipe, there could be nothing better than glazed
earthenware traps, which being of the same
material, could be securely and easily jointed to
the drain-pipe. The great evil of earthenware

* Al “Cupstair” waterecloset fraps, and traps to fittings snside a house,
are important. Whether the trap is under the dest or commonest water-
closet, it must be effectual, as also must be the connection of the oudgo with

the soil-pipe. Of what use is it to lock the Jront door and leave the dack
door unlocked ?

G 2

Lead trap
when up-
stairs.
Earthen-
ware trap
elsewhere.
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traps 1s that they are made with an insufficient
water-dip, or water-lock, to be of any value as a
trap.

A special glazed earthenware trap is made to
go with the “artisan” basin, with a water-dip of
not /Jess than 1} in. for ouf-door positions, and
when connected directly with the drain. When
connected with a lead soil-pipe, a lead trap, as

Fig. 7, can be fixed as shown on Diagram,
Fig. 1, Plate 1.

as,
.....

FIG. 26.

« Hopper” Closet-basins.—The old-fashioned
“hopper” water-closet basin, conical-shaped, as
Fig. 26, whether the “long™ or ‘“ short
hopper, ought never to be used, even in the
very poorest water-closet. The soil on usage
falls on the side of the basin, and as the basin is
generally &7y, hardly any amount of water-
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pressure brought to bear upon it will wash it off.
There it is left a “ fixture,” like the basin itself,
which the out-going tenant is generous enough to
leave behind him for the zz-coming tenant to see,
and have the benefit of without anything to pay.

The dribbling supply of water which is gene-
rally laid on for such water-closets is hardly
enough to wef/ the basin—it never attempts
washing it. How is it possible for such closets
to be kept clean and wholesome ?

It is astonishing to think that such water-
closet basins as just described should be used by
the hundred, when a “ Beggs'” or a “ Sharp’s”
water-closet basin costs but a trifle more.

“Beggs'” and “Sharp’s” water-closet basins
are infinitely superior to the “ Hopper” -closets
just described. They are much the same in
principle and shape as the “artisan” water-closet ;
the latter has a different flushing-rim from Beggs,
and is straighler at the back for the deposit to
escape the side of the basin. Sharp’s basin is
larger at the back, and more tapering than Beggs’
basin, but the flushing-rim is better regulated for
the distribution of the water-supply.

Patent “ Wash-out” Water-closet Basin (see
Section, Fig. 27).—This water-closet was invented
by the writer, but patented by Mr. Rowley,
potter (Mr. Woodward’s representative), to
whom it was entrusted to be made. This water-

Dribbling
supply.

¥

Wi Btggﬁl L
and
**Sharp’s *
water-
closet
basins.

i “"ash .
out” water-
closet
basin.
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closet basin is specially designed to hold a body
of water in the bottom of the basin, to receive
the soil and prevent its adhering to the sides
of the basin. The flushing-rim round the top
of the basin is such that the water is carried
round to the front, where it streams down and

Fic. 27. SEcTION,

“washes the contents of the basin out into the

trap under it.

The outlet of the basin being at the dac,
where everything is exposed to view, is some-
what objectionable. And, as the water has to
travel round the rim from the back to the front,
its power is diminished, but with a good pressure

of service-water upon it, it makes a very good
closet.

Patent “ Double-inlet” or * Waler-battery”
Water-closet Basin (see Fig. 28).—This * water-
battery” water-closet is szmzlar in principle and
shape to the “wash-out” closet-basin, and has in
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fact grown out of it. The writer has patented it,
as he considers it an improvement on the ‘“ wash-
out” closet.

1838 07 JBSHL

! Fi1G. 29.%
Fi1c. 28. SECTION.

It is made to retain a body of water in the
bottom of the basin, as shown in Section, Fig. 28,
for the soil on usage to pass at once into water ; and
the outlet 1s in front, and screened, therefore, from
sight by the seat.

Water re-
tained in
the bottom
to receive
the de-

posit.

The water is brought in on the gpposite side Inlet for

from the owutlef, by a separate inlet-arm (see Sec-
tion, Fig. 28), just on the level of the standing
water in the basin, and when the handle of the
closet, or valve-pull, is used, this inlet drives every-
thing out of the basin. At the same time the
water is taken round the top of the basin, through
a hollow rim, by another inlet from the same ser-
vice-pipe, and the perforations in the rim are so
regulated that whilst the basin itself is thoroughly

* Fig. 29 shows another mode of bringing in the water, and which is
equally effective when under a good pressure.

SETVICE

supply.
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washed out, a dzrect stream of water is poured down
into the trap, to drive everything foreign out of it.
The basin is also made with one inlet-arm, by a
pipe connecting the two inlets together, as shown
at A, Fig. 29, and which is equally effective with
a good pressure of water upon it.

A lead trap should be fixed under this water-
closet when connected with lead soil-pipe inside a
house. An earthenware trap accompanies it when
connected direct with a drain-pipe, or fixed out-of-
doors. (See Fig. 1, Plate 2, showing this water-
closet fixed * up-stairs.”)

There is such a variety of water-closets now in
use that to attempt to describe each individual
closet would take more time and space than the
writer can afford. Let it suffice to say that nearly
every water-closet made comes under the principle
of one or other of those already described.

[t is not my intention here to name the best
makers of water-closet apparatus, for each maker
has his own speciality, but the workmanship and
material in some (as in everything else in this
world) are so vastly superior, that it does not re-
quire a finger-pointer to point this out, but an open
eye to see it.

All that is wanted in selecting a good water-
closet is common sense. Go 0 a good house of
business, and select a closet according to the prin-
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CHAPTER "X,

WATER-CLOSET SAFES AND SAFES UNDER CISTERNS.

Safes under Water-closet Apparatus. — To
prevent damage to ceilings by an overflow of
water from the apparatus, either through a “ stop-
page of the water-closet” or a break-down of the
supply-valve, a safe should be fixed under each
water-closet apparatus, on the floor-level, when
the closet is wp-stairs, or over an important
ceiling.

This safe should be made of lead, 4, 5, or 6 lbs.
to the superficial foot—according to the character
of the other work in connection with it. It should
be turned up at each of the four sides from 4 to
6 in., and soldered at each angle. It should be
made a few inches larger than the external size of
the apparatus, so as to cause the water overflowing
the apparatus to fall inside the safe.

When the trap is wunder the floor, the safe
should be carefully soldered to the trap; but if it
is fixed o7 the floor, with a horizontal branch soil-
pipe from it, the safe should go under the trap,
and be soldered round the outlet or branch soil-
pipe, unless it stands high enough to admit the
safe without interfering with its “stand-up.”
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Waste-Pipes from Safes—The old method {?f Olds &
fixing these wastes is very objectionable, nor i1s
it of any value as a waste. The pipe, generally
only of a diameter of #in., is taken from the safe
right into the water-closet trap. Now, when a
water-closet gets stopped up, it is generally by a
stoppage in the trap. Of what use can this little
safe-waste be in such a case? And if the

supply-valve should break down at the same
time, where is the overflowing water to go but
on the ceilings ?
There is another objection to this mode of Connec-

tion with

disposing of this waste. When it is connected the trap in
with the water-closet trap, this waste- pipe is often place.
inserted into the trap about the water-level, so that

the smallest disturbance of the water in the trap

allows any air in the soil-pipe to escape through

this pipe into the house.

The more modern method of fixing a separate The more
trap under the safe, and connecting it with the ek
soil-pipe by a 2-in. waste-pipe, is a great Improve-
ment on the old plan, but this is only an imperfect
way of providing means for taking away the over-
flow from a closet.

There is no fear of any overflow of water with a Two evil,
6-in. D-trap, and a 2-in. waste-pipe from it into the
soil-pipe; but there are fwo evils attending this
method.
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1. This safe-trap is charged by the usage of the
water-closet in connection with it, and by this
closet only; so that when other water-closets are
in use upon this stack of pipe, and this water-
closet remains in disuse, the water in this trap
becomes unsyphoned, or it evaporates, and any air
in the soil-pipe pushes its way through the uz-
charged safe-trap into the house, and will continue
to do so until its own water-closet is used and the
“ weeping-pipe ” recharges the trap.

2. The “weeping-pipe "—which is connected
at one end with the service to the water-closet
basin, while the other end is made to discharge
into the safe-trap—often fails in its service. A
little sediment gets into the pipe, and after a time
it becomes stopped up, and fails in its charges to
the safe-trap, which soon becomes dry, and leaves
the house exposed to the soil-pipe.

The proper way of fixing safe-wastes is to take
a pipe from the safe and continue it through some
external wall of the house, without connecting it in
any way with the sotl-pipe or any other pipe. (See
Figs. 1 and 2, Plate 1, showing such a waste-pipe
fixed complete.) The shorter this pipe is, the
better, and care is required in fixing it, or the
ceilings adjacent to the water-closet had better
be insured. Its size must depend upon the size of
the service to the water-closet, and the pressure of
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water upon the supply-valve to the apparatus.
But a 2-in. lead waste-pipe is large enough for
any waste to a water-closet safe.

The outlet should always be a foot lower than
the inlet end; and the inlet end should be opened
out a little larger than its diameter, and soldered
to the safe with a counter-sunk soldered joint, so
as to give all the water-way possible into the
pipe, and to ensure a pressure upon the copper
flap, to keep it open when the closet is over-
flowing.

-A copper hinged flap should be soldered on
the discharging end of all such waste-pipes, to
prevent birds building in the pipe, and also, when
from water-closet safes, to prevent the wind
blowing through the pipe-—for it can whistle
through this pipe in a very objectionable way at
tunes. (See Plate 2, Tiss i ‘and 2))

Cistern-safes—All slate and iron cisterns,
when fixed inside a house and over important
ceilings, should have lead safes under them a few
inches larger than the cistern itself, and the wastes
from them should be treated in every way as
described for water-closet safes.

Outlet end

lower than
the inlet.

Copper
flap in end
of pipe.

Cistern
safes and
wastes,
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have been discharged, to foul the apparatus and
trap for hours, and to send forth their unpleasant
smell until the next legitimate use of the water-
closet occurs.

But if no proper places are provided where the
servants can empty their pails, what are they to
do with the slops? Are they to take them down
to their own water-closets in the area—which are
certainly better adapted to receive them ? What!
lug a pail of slops right down through the house to
splash their own water-closet seats all over! Well,
that is hardly like the English servant of the period.

A slop-sink can be formed in many ways. It ﬁ??ﬂf&'ﬁ?
can be fitted up by itself, or attached to an g oy
ordinary housemaid’s washing-up sink; and thus >
the two may be combined (see Fig. 31). If
cheapness is a consideration, it may be fitted
up in a most inexpensive and simple way——in
addition to the cost of the waste. All that is
necessary is a pottery-ware basin (white inside),
large enough to receive a pailful of slops, and for
this an ordinary water-closet hopper will do very
well. ~ There should be a lead tray over it,
standing up about 6 in. at the back and the two
sides, and about 2 in. in the front, to prevent
splashings over it; and this tray should fall
towards the basin with the lead bossed down a
couple of inches into it.



hh;l?ml Patent “Water-shoot” Slop-sink.—This is a
slop-sink.  sink, Fig. 30, which the writer has specially de-
signed for receiving slops from pails and chamber
utensils,
It consists of a deep hemispherical-shaped
basin with a 3-in. clear water-way outlet at the
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bottom. At the top of the basin three sides are
made to stand up about 6 in. high, to prevent
splashings over the basin, and the other side is
lowered down to 2 in. high, to receive slop-
pails, &c.
Grating or It is fitted on the inside with a strong white
SCreener.
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glazed earthenware screener, or grating, to arrest
flannels, soaps, brushes, or anything which might
accidentally be thrown away with the slops.
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A means is provided, through an inlet-arm, Means for
USITE.
A, Fig. 30, in the side of the basin, for flushing

out the sink with water, and keeping it clean.
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The sink itself is made of cast-iron, enamelled Porcelam
enamelled

all over on the inside with white porcelain enamel, on the
to prevent corrosion, and make it a clean sink.
The configuration is such that there is no place of
lodgment in any part of the sink for anything to
remain in it to make it unwholesome.
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are not so dangerous to crockery-ware as slate
or pottery-ware, &c.

These sinks should never be fitted with the common
common pantry plug and washer. The holes in Eﬁ?&?}m
such washer-gratings are small and round, and the G
waste water takes too long to run through, and
these things are made so flimsily that servants

soon destroy them.

All such sinks should be fitted Strong

: plug with
with a s#rong sunk plug and washer cobweb
grating.

(see Fig. 32), with a grating formed in
the shape of a cobweb in the bot-
tom, for the water to run quickly /
through, and for durability.

All sink-bottoms should be made
to slope to the waste, which should
be fixed in one of the two back
angles of the sink, so as to be out of

Bottoms to
slope to
waste,

the way of anything to be washed up
in the sink.

There is often a very poor economy shown in Poor eco-
the lead linings to sinks, 5-b. and 6-1b. lead using thin
to the superficial foot being the general rule, and 2
7-Ib. and 8-lb. the exception. Now the cost
of the stronger is so very little more than the
weaker, that it is a wonder that the lighter lead
should ever be used for such purposes. There
are only a few superficial feet in an ordinary sink,

and the extra cost of 8-lb. lead in lieu of
H 2
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6-Ib. in a bottom would rarely exceed half
a crown—and this amount the plumber would
require to be paid simply to get him to Zof at the
light sink after it had been in use a few months,
and what he would want to 7epair it goodness
knows.

Sinks with hot-water draw-offs over them,
and when they have much work to do, should
have 7-lb. lead sides and 10-lb. bottoms, or, if
cost is no object, 8-1b. sides and 12-1b. bottoms.

Scullery-maids Sinks, where there is rough
usage, and a great deal of rough work in con-
nection with hot-water washings-up, should be
made of deal, and lined with tinned copper not
less than 41bs. to the superficial foot in the
bottom, and 2%1lbs. at the sides. These sinks
are very durable, and as they are of a smooth
substance they can be kept clean and whole-
some, and they are nothing like so damaging
to crockery-ware as material of an unyielding
nature, as slate, iron, stone, and pottery-ware, &c.
Fig. 31 shows a “washing-up” sink lined with
tinned copper as just described.

Vegetable-sinks.—Sinks for washing up vege-
tables should always be made of slate, in which
there is nothing poisonous. These sinks do
not want enamelling. They should never be less
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than a foot in depth, and there should be a par-
tition across the centre, with a plug-and-washer
grating in each compartment, so that both com-
partments may be filled with water at pleasure,
and the one used for washing the vegetables and
the other for rinsing them.

All sinks with plugs and Overflow-

Quverflows to Sinks.
pipes.

washers over the waste should have overflow-
pipes, which should be of sufficient capacity to
take away the water-supply of the service-valve
or valves, should they become defective, or be left
open by accident. The cost of such an overflow
is nothing in comparison with a ceiling; and all
that is wanted is to take a 2-in. pipe out of the
top of the sink and continue it down to the trap
under the sink.

The pipe should be opened out where it is
connected with the sink to, say, 3in. or 4 in. by
1$in. or 2in., to give all the water-way possible
without decreasing the depth of the sink.
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bath-room, with all its convenient appurtenances,
cannot be afforded, have a make-shift one; for
« cleanliness is next to godliness,” and any kind of
bath is better than none at all.

Everybody should be induced to cultivate iﬁ:}h in
a habit of personal cleanliness by a bath fitted house.
up with hot as well as cold water laid on, if
possible, in every house. And the poorer the
family the greater the need, perhaps, for such a
bath.

It seems the fashion for /arge families to Diffiult to
nd any

crowd themselves into sma// houses, because, I spare room
- e for a bath
suppose, “necessity has no law with them, and except in

: he kit-
they are only too glad to get any house entirely s

to themselves. It is difficult in such cases to find
a room, or part of a room, that can be spared for
fitting up a bath. But rather than not have a
bath in the house, it would be better to fit one up
in the kitchen. Nor is this such an unreasonable
place as at first seems, for in such houses as we
are considering there would be no servants, and
if there were, it would not materially alter the
case, as they could be sent into another part of
the house when any of the adults wanted a bath, Advan
The advantages of such a position for a bath such a

position.
would be somewhat as follows :—
1. It could be fitted up at a trifling cost. Kind of
: bath t
The bath should be of cast-iron, enamelled on Sy

the inside, taper shape, with circular ends, and Siia
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rounded bottom, to take as little water as pos-
sible. These baths can be purchased for about
fifty shillings, are much more durable than zinc
or tinned iron, and do not require any wood
“cradle” to support the sides. A plug and
washer should be fitted in the bottom, and from
this a 1l-in. or 1}-in. lead waste-pipe should be
carried through the external wall, and discharged
with an open end into a stone channel, leading
into a surface-trap. This waste would not require
any trap, but it must not be connected with any
other waste, or with the drain.

2. The bath could be enclosed in a wood
casing, to look like, and to answer the purpose of,
a seal; the cover should be hinged to the back
rail, and made to open against the wall, and to
button there with wood buttons, when the bath
Is in use.

3. Being close to the kitchen boiler, a few
cans of hot water could be thrown into the bath
without any labour or extra expense in heating it.

4. As the service-pipe to the feed-cistern
(which supplies the boiler) would be close at
hand, it would be inexpensive to lay on a cold-
water service-pipe with a draw-off tap to the
bath.

5. As there would always be a fire in the
kitchen, the children could have the comforts of
it when taking their Saturday night's bath,
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without any extra cost or additional labour to
the poor overworked mother. (See Plate s,
showing bath fixed in a kitchen.)

Having explained the most economical way S
of providing a bath in the poorest houses, a few Roue
words will suffice on baths for good houses,
remembering that the chief object in writing this
treatise is to deal with the media, or conductors,
or what may be considered as the vital parts of
all such fittings. (See Plate 6, showing a best

bath fitted up complete.)

Copper Bath.—There 1s nothing better for Copper

baths.
good houses than a “first quality " taper copper
batle (see Plate 3, Fig. 2 and Fig. 2a), with
circular ends and rounded edges, tinned and
well enamelled on the inside. It is wery
durable, and after years of wear, can be re-
enamelled, and made as new for about a fourth
~of its cost, and when past repair can be sold as
old metal for about an eighth of its original

price.

Ruflord's or Finck's Porcelain Baths are clean Porcelain

: _ baths for

and durable, and nothing can be better for public hospitals,
N g not so

baths or hospitals; but for private houses they good for
private

are too heavy and cumbersome, and take too houses.
long to heat to the same temperature as the
water, when a hot bath is quickly wanted.
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Again, these baths are only made 3 ft. long ;
but as all men are not of the same stature, baths
should not all be of the same length. A s5-ft.
bath may be long enough for a Zaccheus, but
how is a Saul to stretch himself out in such a
bath ? though a 5 ft. 6 in. bath is long enough
as a rule for the present race of men, for there
are nof giants in these days.

Marble Baths, when cut out of the solid, look
extremely nice, and their appearance in the
summer-time 1s very inviting; but in the winter,
when a hot bath is needed, or when a bath is
needed for invalids, they not only look cold, but
strike so.

There is such a variety of dath-valves and
batf-cocks, that it will not be worth while to
examine the merits of each. Let it suffice to say
that zalves—of whatever description—are always
easier to “open” and “shut” than metal ground-
in plug-cocks. The “screw-down” and “dia-
phragm” valves take so many turns of the handle
to open or shut, and the water-way is so ob-
structed, that they are never likely to be exten-
sively used, though they are very easy to open.
The “ guarter-turn” round-way valve gives a larger
water-way, and has this additional advantage—it
opens and shuts at a quarter-turn of the circle.
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(See Plate 3, Fig. 2, showing this kind of valve
fixed.)

When plug-cocks are used, they should be
made of gun-metal, especially for the hot-water
supply. Where there is a great pressure, gland
stuffing-box cocks, with solid bottom, should be
used—the only objection to them is the difficulty
of opening and shutting them after they have
been in disuse for a short time.

When zalves are used, the waste-valve should
never be less than 1} in., but 1} in. or 2in. 1S
necessary when the bath is required to be quickly
emptied.

When plug-cocks are determined, the waste-
cock should be 1}in. as a rule, and round water-
way. Or if a bath is wanted to empty in less
than two minutes, a 3-in. feat/er waste-valve should
be used with a pull-up connection through the
top. This valve is easy to open, and will give a
clear water-way equal to a pipe 2in. in diameter,
and is not so expensive as a large size waste-valve
or cock.

The service and waste pipes, with their valves,
should always be considered, so as to provide for
a quick supply and discharge. The service-water
should never be brought into the bath through
the waste-pipe, or the dregs of the previous bath
may get washed back again.

Bath-
cocks.

Feather
waste-
valve.

Rapid
supply
and
quick
waste,
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According to the Metropolis Water Act the
supply-pipes must come into the bath above the
water-line, but this is too high for the hot-water
service, as when a hot bath is needed, the water, if
very hot, would fill the room with sfzam. The
pipe should be brought into the bath a few inches
above the bottom (in either of the two sides, or
at the foot), and when the water is very hot the
bath could be filled up to a few inches above the
hot-water inlet with cold water before turning on
the hot-water service ; this would prevent steam
from coming into the room.

The waste-connections of baths are generally
made too small, and then, whatever size the main
waste may be, the bath will take a long time to
empty. There should be a Jarge tinned copper
saucer fitted on the under side of the bottom of
the copper bath, about the centre of the bottom,
with four or five rings of holes in the bottom
over the saucer, and from this saucer there
should be a 1}-in. or 2-in. tinned copper waste-
pipe leading to the waste-valve at the head or
foot, as the case may be, to give a good passage
of water to the main waste directly the waste-
valve or cock is opened to discharge the bath.
(See Plate 6. See “ Bath-wastes,” Chapter VI.
Also Plate 3, Fig. 2., showing bath fixed, with
waste-pipe, &c., all complete.)
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LAVATORIES.

IT is a great convenience to have a wash-hand Wash-

hand basin

basin on the ground floor of all middle-sized on the
= ground
houses—near the entrance-hall or garden-entrance floor.
—to save taking casual visitors up-stairs, &c.
In large houses, where expense is no object, Andin
dressing-
- - - ¥ -
It 1s a great saving of servants’ time to have a rooms.
lavatory in all the dressing-rooms of the principal
bedrooms, with hot and cold water laid on.

In hotels and places of that kind the expense And bed.
of fitting up a lavatory in connection with each hotels.
bedroom would soon be saved in servants’
labour. And there would be this advantage
with this arrangement, that hot water would
always be ready at hand without the trouble of
ringing the bell for it, or waiting for a servant to
fetch it.

It would require great care in such cases to see Carein
: - fixing traps
that the traps are sufficiently water-dipped, and andwastes.
that the waste-pipes are well ventilated, and
disconnected from all other wastes and drains, If
the plumbing-work is done in accordance with

the principles laid down for Lavatory-wastes” in
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Chapter V. there will be no danger of any bad air
or noxious gases from such fittings.

Lavatories can be fitted up in a variety of
styles, from a simple plug-basin, with a cold-water
draw-off tap over same, to a gold fancy wash-hand
basin, with marble top, and sinkings in it for soap
and brush, and waste-pipes or drainers from same,
together with marble shelf at back for brush and
comb, pier-glass, &c., hot and cold water being
laid on with 1vory-mounted fittings for opening
and shutting supply and waste-valves, the whole
being enclosed in an elaborate piece of furniture.
(Fig. 1, Plate 7, shows a lavatory of this
kind.)

Fig. 33 shows an ‘angle lavafory (made in
white glazed earthenware, marbled, or in white
and gold) with a front rounded corner for the
basin to be large while only occupying a small
space. The sinking for the basin is deeper than
in the usual lavatories of this kind, and there is a
sinking for soap and brush, with drainers from each
into the basin, and a small skirting at each of the
two sides. Under the basin is a shelf for a
chamber utensil. The supply-valves for hot and
cold water are opened by a pull-up knob connection
on the top, and are self-closing, or they can be
made to stand open when there are no water
companies to interfere and the water is bountiful.

The waste-valve is also opened by a pull-up
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LAVATORIES. II1

knob on the top, and will discharge the basin in
five seconds. (See Plate 4, Fig. 1, showing
this lavatory fixed.)

Fig. 34 shows an oblong lavatory which can Oblong
be fitted up in a similar way to the last, or as s
shown in the diagram, with cold pull-up supply
and waste valves, while the overflow is direct
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from the basin into the trap. (See Plate 4, Fig.
2, shewing this lavatory fixed.)

Overflows. The overflow-pipes should always be large

il mmﬂNM\lH il HNH“ i ‘_ L

enough to take away the water should the service-
valve be left open, to prevent damage by an

overflow.

Emptying When plug-basins are used, the plug and
basi : : ;

plugsand  washer is generally so small that it takes a minute
S or two to empty a basin, but there is no reason

why an 7zck plug and washer with cross-bars (to
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prevent rings or pieces of soap washing through)
should not be used; with such a plug-waste a
basin of 16 in. internal diameter could be emptied
in less than half a minute.

A “feather” waste-valve, as shown to lava-
tory, Fig. 33, will empty an 18 in. internal dia-
meter basin in seven seconds: this is surely
quick enough for anybody.

“Tip-up” Lavalories.—These certainly empty
the basin quickly, but they are deficient in clean-

Feather-
valve.

Tip-up
basins.

liness, nor are they the kind of lavatories to use ina '

bedroom and places where the slightest unpleasant
odour from stale soap-suds would be objectionable.
The water is furned out of the basin into a large
recaver, where 1t splashes about on its way to the
waste-pipe. And unless this receiver is cleaned,
or rinsed out, the soap-suds are left to dry upon
the sides of the receiver, and to send out into the
room any unpleasant smell which strongly-scented
soap (when used) can give.

Moreover, the contents of the basin are
discharged so suddenly into the waste-pipe, that,
unless it is of good size, they will unsyphon the
traps upon it (except they are ventilated) in their
passage through the waste to the drain. (See
“ Lavatory-wastes,” Chapter V., and Plate 4,
showing same fixed.)

Receiver
gets dirty.
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of water, which should be so arranged as to
conduct it right away.

Urinal-stalls with backs and divisions going
down to the floor, and with “aprons ” to catch the
“droppings "—whether in painted cast-iron, or
slate, or enamelled slate—are but an imperfect way
of providing accommodation for the public. Urine

is discharged all over the lower part of the back and

sides of the divisions without a chance of its being
washed away (except when the attendant flushes out
the place, perhaps, once a day), for the perforated
supply-pipe only sends little channels of water down
the dacks, and as for the “aprons” and divisions,
it does not even touch them, for, unlike the gun of
our friend Pat, it cannot shoot round the corners.
Fig. 35 shows a good arrangement for
public urinals. The basins, A, are kept about
half-full of water, to dilute the urine, and a
constant change of water can be secured by
opening the supply-valve, F, just sufficiently to
allow the water to dribble into the basins, and
then, once a day, or oftener, the waste-valve
can be opened, and the urinals and waste-pipes
thoroughly fushed owt. The divisions are
dwarfed—i.e., they are taken down to within
16 in. of the floor, thus leaving a clear and open
space under the entire range of urinals, free from
all corners where dirt can accumulate. If the

top of the divisions are 4 ft. g in. or 5 ft. from the
I2

Urinal-
stalls an
imperfect
arrange-
ment.

Basin ar-
mngemem
for making
urine into
water ;
divisions
dwarfed.
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floor, this will be quite high enough, but to take
them up to 6 ft. or 6 ft. 6 in. is to waste material,
for nobody would crane his neck over a 5-ft.
division to look into the next compartment, unless
he had the neck of a giraffe, and did not know

what to do with his head. = There should always
be a sl/afe or stone channel formed in the floor,
along the back of the urinal range, and the floor

should be sloped towards it, and immediately in
front of each basin there should be a galvanised
cast-iron platform-plate, b, Fig. 35, about 19 in.
square, to stand upon when using the basin.
This plate should be let into the stone, and
rabbeted into the slate channel, and the top
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should be made roxug/ like the sole in a hob-
nail boot, to conduct any “droppings” into the
channel, and also to prevent the feet taking
them up and carrying them about the place.

It is important to have a large waste from the
channel, and as all such places should be outside
the main building, there will be no difficulty in
bringing the drain-pipe right up to the urinals,
and making good the same with a 4-in. earthen-
ware trap under the slate channel outlet. A
43-in. brass rim, with a straight barred movable
grating, E, Fig. 35, should be fixed over the inlet of
the trap, for the hand to get at it when necessary.

The waste-pipe from the urinal-basins must
be carried along at the back of the range with
branches to receive each basin. The branches
should be made with 3-in. patent lead pipe,
equal in substance to 9-lb. lead, or heavier, and
the main waste should be of the same strength,
but the size should not be less than 4 in.

Fig. 36 shows a urinal-basin (with marble back
and sides) supplied by treadle-action (see D,
Fig. 36). This arrangement is more economical
with the water, and better adapted for private
places, perhaps, than the arrangement just de-
scribed.  Directly the feet are placed upon the
platform-grating, o, the supply-valve is opened,
and the water continues to flow into the basin
until the feet are removed—i.e., all the time urine

Channel
waste.

Urinal-
waste.

Urinal-
basin with
treadle-
action.
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CHAPTER XV

WATER, AND ITS STORAGE,

Pure water is of such importance in every house- Import
hold, that it ought to be the question of questions purewater.
before renting a house or erecting one: Is the

water supplied to this house pure 2 or can 1 get

pure water here ?

A stream or river, polluted by the sewage of 4 polluted
a village, town, or city, cannot be the proper :gﬁrl;:'l’ﬂ
source of our drinking-water. It is hardly pos-
sible, with our present system of filtration, to
make the water taken from such sources at all
times absolutely pure and fit for drinking.

But supposing such water to be filtered, and
made wholesome, it will be difficult for the
drinker to disassociate from his mind the fact that
the water he is drinking has been before con-
sumed in a similar way, and perhaps many times.

Such an idea will hardly help a sick man to get
better.

Where there is an insurmountable difficulty 51;111]1{;?
in getting a sufficient supply of pure water for
both drinking and general household use, would
it not be worth while to arrange #wo systems of
supply to each house, one highly filtered and
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made pure at any cost, and the other roughly
hltered for water-closet and general use ?

Care should always be taken to provide
storage capacity for at least two days’ consump-
tion, in case of non-supply by the water company,
or a oreak-down of any of the service fittings in
the house. “ One leak will sink a vessel ” is
an old adage, and one leaky tap or valve will
empty a cistern. To store, therefore, all the
water in a house in osne cistern, is a worse policy
than to put all the eggs into one basket; and,
most assuredly, where this is done it will one day
be found to be literally a cistern which holds
no water.

Supposing you have been fortunate enough
to obtain pure water, the next important con-
sideration is the place of its storage, to prevent
contamination.

Water for drinking purposes should be stored
remote from all places where bad air or noxious
gases are likely to occur.  And it is of the utmost
importance o store it away from all outlets to
ventilating-pipes, from soil-pipes, general wastes, or
drains.

It should not be stored directly over a series
of water-closets or urinals, as is sometimes the
case, and where the vitiated air of the rooms in
which such apparatus are fixed can have easy
access to the water.



WATER, AND ITS STORAGE. T2

Water absorbs air, just as a sponge does
water : and when any impure air Is near, the
water will soon become impregnated with the
impurities of the air surrounding it.

The strong painty smell of a newly-painted
room is decreased by placing a pail of water
in the room. A few hours after the water has
been placed there, a coating of an oily nature
will be seen floating on its top, proving that
the water has been imbibing the vitiated air
in the room.

And when a cistern of water is near a foul
water-closet, or an outlet of a ventilating-pipe
from a soil-pipe or drain, the impurities in the
bad air are imbibed by the water in the cistern,
which becomes contaminated just as the pail of
water does in the painted room.

A great deal of ignorance exists upon this
subject of water-contamination. Many imagine
that by putting a partition in a cistern, as Fig. 37,
and dividing it thus into two compartments, that
they have done all that is necessary to keep the
two waters entirely separate from each other.
They then confine one compartment to drinking
purposes, and the other to water-closet uses,
leaving the tops of each compartment open, even
connecting them together by a waste-pipe, which
takes the overflow from the two compartments.

Now, the water in these two compartments is

Water
ahbsorbs
air.

Pail of
water in a
newly-
painted
room.

Impurities
of bad air
imbibed
by water.

Ignorance
concerning
water-
contami-
nation,
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with a
partition,






WATER, AND ITS STORAGE. 123

means of this is the air-pipe, ¢, to the service-
box, which is always taken up to about the
level of the top of the cistern, so that it is
almost as near one compartment as the other;
and if it contaminates the water in the one
compartment, it will speedily vitiate that in the
other.

It is supposed by many that it is impossible
to supply a water-closet apparatus without in
some way or another contaminating the water
in the cistern from which the water is taken.

Contami-
nation of
cistern-
water by
water-
closets.

But this entirely depends upon the service fitlings

by which the water-closet is supplied.

A water-closet served by means of a supply-
valve attached to the apparatus, no matter how
near or distant the cistern or reservoir may be,
always leaves the service-pipe between this valve
and the cistern full of water; how then can any
air—good or bad—pass back through this water-
charged pipe to the cistern? Moreover, this
valve is, in its normal position, always closed,
and acting thus as a stop-valve, it most effectually
shuts off all communication with the cistern,
and becomes a double check to the passage of

any air from the water-closet apparatus to the
cistern.

A water-closet supplied by a service-box, as
shown in Fig. 37, always leaves the service-pipe,
F, empty, and in direct and open communica-

A oy _{ﬁ‘ﬂ{y-
valve’
action.

A service-
box allows
the air
from the
apparatus
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The “ Metropolis Water Act of 1871 simply
provides for an owverflow-prpe to prevent waste
of water, and to act as an zndicafor to the water
companies when the ball-valve is defective. But
this is not enough; every cistern should have
a waste-pipe for cleansing purposes as well (see
Fig. 19). And if this waste-pipe cannot be made
to answer the dowble purpose of overflow and
cleansing pipe, the cistern should have a sepa-
rate waste, as it is absolutely necessary for the
cisterns to be cleaned out occasionally, to keep
them wholesome, and if proper means are not
provided for this, they will only be imperfectly
cleansed.

If anybody doubts the necessity of this perio-
dical cistern-cleansing, let him take a broom and
stir up the water in any cistern in his house after
an interval of six or nine months since the last
cleansing, and then dip a glass into the cistern
and take it out full of water, and, after looking at
it through a microscope, drink it off, or stand
convinced of the necessity of cleaning out
cisterns periodically.  (See “ Cistern-wastes,”
Chapter 1V.)

All cisterns or reservoirs for drinking-water
should be made of slate, and never of lead when
it can possibly be avoided. Cisterns for water-
closet and general use can be made of lead, or any
material which may be most convenient.

* Water
Act” and
overflows.

Overflow
waste in
one or in
two sepa-
rate pipes.

Perodical
cistern-
cleansing.
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WATER-SUPPLY.

IT was not the original intention of the writer to
say more than a word or two upon services ; but
it is useless to have a fountain unless there is
sufficient water to play it. And a good supply of
water 1s so essential to the thorough cleansing of
a closet, that he has thought it better to devote a
chapter to water-supply services.

Like Mrs. Glass, you must first catch your
hare before you can cook it, and so you must get
the water into the house before you can use it.
Water, like almost everything else now-a-days, is
delivered. It has neither to be fetched from the
town pump, nor drawn up by a windlass, nor
pumped up from the well in the yard, but is
supplied to almost every house in city, town, and
village by water companies, under certain rules
and regulations. There can be no doubt that
such water companies have a perfect right to
make their own rules, within certain limits, but
these should always be for the benefit of all con-
cerned, and not solely for the shareholders. Poor
shareholders | how the people waste their water !
But how conservative the shareholders are of
their water! It is a pity they cannot have a
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water come-
panies un-
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“flow and return circulation” to each house from
their mains. Well, all the harm that we wish
them is that they may always have a reserve of
this beverage for their own consumption without
anything to add to it. And as for the people
who wilfully waste their water, they should be
made to collect what they waste, and then be
dipped in it by the water companies’ servants.
Water companies can hardly be too strict, or
look too sharply after their water, for there are
such trumpery ball-cocks and ball-valves used,
that they are really nothing less than water-
wasters. And the general service supply fittings
are, in many cases, of such a flimsy character that
they break down almost as soon as they are used,
and, like an icicle under the rays of the sun,
begin to ‘“drop, drop,” until there is no more
water left in the cistern to drop through such
leaky valves. This is where the water companies
should save. But to limit the supply of water to
a water-closet or urinal, where it is so essential
for health and cleanliness, is a step in the wrong
direction. The means taken for the prevention
of waste, and the appliances sanctioned, or insisted
upon, by the various water companies, are so poor
that it is hardly too much to say that more water
is wasted under the new system than under the
old. It is hardly likely that anybody—even to
spite the water company which supplies his house
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with water—would care to stand with his nose

over a water-closet apparatus on purpose to waste
water, and if he does open the valve to flush out

the water-closet and soil-pipe occasionally, he does
a good thing for himself and his neighbourhood,
for he helps thereby to keep his sanitary arrange-
ments wholesome.

The size of the main service into the house
from the water company’s main must generally
be determined by the water company, though
there is no difficulty in deciding upon the neces-
sary size, which varies with circumstances. The

pipes must be of lead, and of a certain strength for:

the metropolis, according to Act of Parliament.
(See “ Table of Pipe-weights,” page 133.)

A stop-valve, with a “cock-box” over same,
is required by the water companies to be fixed in
each branch from their main, somewhere outside
the house, for the sole use of the furncock. But
it is always advisable to fix another stop-valve
in the rising main, directly after the pipe has
entered the house, for the occupant’s use in case
of accident to the rising main itself, or a break-
down of any of the ball-valves fixed upon it.

In largehouses, where there areseveral cisterns,
and especially where there is a constant service, it
is advantageous to have a stop-valve in each
branch, fixed just behind, and connected with, the

J
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ball-valve, as B, Fig. 19, page 43, to shut the water
off one cistern, when necessary, without interfering
with the supply to other cisterns.

Stop-valves should be fixed in every service-
pipe out of a cistern in convenient position, and
as near the under side of the cistern as possible.
[t is necessary, in all such cases, when a good
pressure and body of water are required, to have
the stop-valve one size larger than the service-
pipe, as all such valves obstruct, more or less, the
free passage of the water through them, and are
not like round-way stop-cocks, where the water-
way is the same as in the pipe itself—full bore
and straight through. The pipe between the
cistern and the valve may be of same size as the
valve itself.

Water-closet Supply—The quantity of water
allowed by the wvarious water companies, and
made legal by Act of Parliament, is two gallons
for each usage of the closet. Publish it not in
Gath, tell it not in Ascalon! Two gallons of
water to carry away a deposit in a water-closet
through some scores of feet of soil-pipe and
drainage, flush these pipes out after its passage,
and cleanse the whole! This is about as difficult
a thing as making bricks without straw.

One is curious to know how and where
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this exact quantity of water was calculated, and
on what sort of water-closet it was tried.

one might make a guess, one would say it
must have been somewhere in the dark, and
if measured in pints it must have been on the
principle of the baker’'s dozen. Let us look
at the thing practically, ze, with an open eye.
Suppose it takes two gallons of water for a
water-closet fixed in the basement (where we
have guessed the discovery to have been made)
to cleanse the closet after usage, wash out the
trap, and deliver the deposit into the sewer, how
much water will it take for a closet fixed on the
second or third floor at the rear of the building,
with about fifty feet more soil-pipe, and fifty or
sixty feet of additional drainage? Why, it
would require this quantity of water to wet the
pipe, and two or three such discharges to
thoroughly cleanse the closet, trap, soil-pipe, and
drain after the passage of the soil through it, and
to keep it wholesome. The fact is, some closets
require more water than others to keep them
clean and wholesome, apart from their positions.
And it must be quite evident, even to the most
conservative of sharcholders, that when a water-
closet is fixed a long way off from the sewer or
main drain, it must require a good supply of

water to keep it, and all its appurtenances, in a
sanitary condition.

how cal-
culated.

Some clo-
sets require
more water
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others.
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Where' there are no companies to interfere,
there is no better way of supplying a water-closet
with water than by an attached supply-valve and
regulator to the apparatus, if wel/ made. With
this arrangement the water rushes into the closet-
basin directly the handle is pulled; and one or
two flushes can be given, according to circum-
stances, to flush out the apparatus and soil-pipe.
To do this effectually it is necessary to have a
large-enough valve and pipe.

A great deal of ignorance exists upon water-
pressure and the size of the. pipe necessary to
give a good flush of water to a closet; and,
astonishing as it may seem, few people are more
ignorant in this matter than plumbers. A small
Jeed-cistern will give just the same pressure as
the largest tank in the world, if fixed on the same
level. What is wanted is height to give pressure,
and where head-way of water cannot be obtained,
then the service-pipe must be increased in size—
not to give pressure, but to deliver a greater
volume of water into the closet when the handle
is pulled. The following table will give the size
of the valve and pipe necessary according to the
head-way of water above the water-closet appa-
ratys i—



WATER-SUPPLY,

L35

TABLE SHOWING SI1ZE OF SERVICE-PIPE AND VALVE TO GIVE A GOOD
FLusH oF WATER.

i
Head-of-water, r.e., Height of Cistern Size of Pipe and Valve Size of Pipe and Valve

{bottom) above w.c. Apparatus,

4 feet and under 8 feet.

g feet 3» 12 feet.
13 feet o 18 feet .
Above 18 feet .

\for_ushing-rim Closets.

for_fasx basins.

1}"pipe or 13" pipe,
and 14" valve.
1}” pipe and ditto.
1”7 pipe and ditto.

. |3" pipe and 1" valve.

11" pipe and valve.

1" pipe and 1" valve.
1" pipe and §" valve.
ii" pipe and § valve.

TABLE SHowWING WEIGHTS oF LEAD PIPE PER YARD.

= ‘ $in, 41in. Iin 1$in. | z}in. | 2in.

‘‘ Extra strong’’ lead pipe—-%

Water Companies’ weighis—

as per Metropolis Water _

Aet, 1871 | 61bs. | glbs. | 12 1bs.| 16 1bs. St 38 T

| - * :

‘¢ Strong ” service-pipe. .J.q.i-lbs- 7% lbs. Iu&Ibsl. 14 1bs.| 18 1bs. | 24 1bs.
) - # * f 4
‘¢ Service-pipe,” Zight . . |331bs. | 5% Ibs. | 8% Ibs.| 121bs.| 16 1bs. | 21 1bs,
“Strong waste-pipe,” same |

strength as “* light ” service-

pipe .
“Warmning-pipe”—I'ipes “dis- i

charging with an opern end "

nnimum strength, as per

Metropolis Water Act, 1871 .| 31bs. | 51bs. | 71bs.

““ Waste-pipe "

:

-
|10} 1Ia:-5i 12 Ibs.| 18 Ibs.

Sﬂil-Pipes and waste-pipes made by hydraulic pressure, above 2 in. and
under 6in., made in any weight % ke strength of sheet lead, from 6 lbs.

to 14 lbs. per foot.

* Within a fraction of the exact weight.
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Closet-supply by Water-waste Preventors—
The subject of water-waste preventors for supply
to water-closets and urinals is such a vexed one,
and there is such a variety of these things now in
use, that the writer forbears entering into the
subject at all. And though he has taken out
patents for water-waste preventors, he be-
lieves, and his experience justifies his belief, that
for the most part these so-called water-waste
prevenlors are more waler-wasters than the well-
known water-closet supply-valve and regulator,
when well made, except in certain circumstances ;
for instance, where there is any number of boys
using the closets, and in public places; but in
private houses the supply-valve and regulator is
preferable, for in this case there is only one valve
to get out of order, and if this is of good work-
manship, it will shut off almost any pressure, and
1s, moreover, very durable and easily repaired
when out of order. But in the other case, at any
rate with the majority of the water-waste pre-
ventors, there are #iree valves—viz.,, the ball-
valve to the feeder, the two-gallon supply-valve,
and the supply-valve to the water-closet, any one
of which getting out of order is liable to waste
the water company’s water.

When a water-waste preventing supply-valve
is used, it should have a small feed-cistern, and
never be fixed in a drinking-water cistern, as the
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communicating or service-pipe from such valve
to the water-closet apparatus in its normal state
is always empty, and open for any aiv tn the water-
closet basin to pass up to the valve in the cistern,
and when the valve is open, the air can easily
pass into the cistern-water, and contaminate it.*

Water-supply by Water-waste Prevenlors.—
The size of the service-pipe from water-waste
preventors to wafer-closets, according to the
Metropolis Water Act of 1871, must be 1} in,
and to ##znals 1 1n,

From all water-waste preventing arrange-
ments with cisterns, there must be an overflow-
pipe taken from the cistern, and carried through
the external wall, where the water companies’
servants can see it. This pipe is to act as an
indicator when the ball-valve is leaking. But
there is no provision in the Act for indicating to
the water companies’ servants when any of the
other valves are leaking in connection with such
a water-waste preventing apparatus.

This overflow-pipe must be of lead, and,
according to this Water Act, it must be } in.
diameter, but this is not large enough, for it
should never be less than fwice the size of the
ball-valve which supplies the apparatus, to

prevent damage by an overflow of water, should
the ball-valve fail to act.

* See remarks on service-box supply, page 122.
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CHAPTER "XVII.

HAND-WORKERS.,

Victory on the battle-field depends, no doubt, to
a large extent upon the general; but in vain will
be all his plans for conquest unless he can depend
upon his soldiers. To fight battles successfully
there must be trained soldiers, and to build
sanitary houses there must be skilled workmen.
A word or two then, before closing this small
treatise, to /Aand-workers—the interpreters into
bricks and mortar of the plans and ideas of the
head-workers.

The workman is on the spo# and can see, if he
is an intelligent tradesman, when this is right and
that is wrong. Upon his skill and industry the
success of any work chiefly depends. What is
wanted is for every man to take an interest in his
work, and to throw what skill and energy he
possesses into it.

No man should rest satisfied with himself
until he has thoroughly mastered his trade. Take
the craft of plumber—how few understand the
trade thoroughly, practically and theoretically ?
With some anything is “ near enough ;” but nothing
is near enough unless it is exactly right. 1t takes
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Just the same time to make a disfigured joint that
it does to make a symmetrical one : justas long to
fix a crooked pipe as a straight one ; and it takes
no longer to put the trap in the right than in the
wrong place ; nor is any time saved by making the
connections anywhere, instead of exactly in the
right position.

The costly labour of indolent men, and the
destructive labour of unskilled workers, eats up,
or wastes, the productive labour of the industrious
and skilled tradesman. And to compensate for
this non-productive labour of the idlers and the
incompetent, inferior materials are often used,
and tricks are resorted to which are a disgrace
to all concerned.

If every worker earned his wages before
holding out his hand to receive them, and remem-
bered that if he is not building his own house,
he is helping to build a house for somebody,
and that this somebody will want the same
protection and comfort from it that he would
himself, were he going, to live in it— if all
concerned remembered this, scamping-work would
be killed at the roots.

The public are not free from blame in this
matter. Competition 1s good and healthy—it
keeps the rust out of our activities; but owver-
competition is injurious, as when ébecause one man
offers to do a work for half a crown, another
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will do it for a florin. But when the public
find a man ready to give a guinea in exchange
for a sovereign, they may be sure of one thing,
that though it has the gwinea-stamp it will not
have the guinea-gold—something is out of square
about it.

Union is strength, and hence men combine
together into union societies.  Trades-unions
have, no doubt, done a good work, but they
are far from being an wnmixed good, and the
man who falls back upon a society instead of
depending upon himself levels the hills which
he should manfully climb. Trades-unions are
terrible Jevellers; they level upwards sometimes it
is true, but they level downwards like ballast in
a ship : chain eagles to turkeys, skylarks to bats.
They unite the indolent and incompetent to the
industrious and skilled, and then strike an average
for the value. And whether a man is worth
a shilling a day, or a shilling an hour, he must
be paid according to the societies’ rules, so much
for every hours work, whatever the worth of
the workman. And yet the men who receive
alike their 10d. per hour, or whatever the rate
may be, differ as the stars.

The best trades-union for a man to join is
to unite /Azs heart fo fus work,; such a man will
not want any help from societies; wherever
employed he will not be long in passing from
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the outer circle of casual hands into the inner
circle of regulars, where he will be respected
as a workman and a friend. And from this inner
circle there rises a spiral staircase, and when
once his foot is upon it, he will find that it
ever leads upwards,

Builders of other men’s houses, but not
builders of your own! But why build ye houses
only for others to own? Why are ye not your-
selves your own landlords? The fault is your
own. The advance in wages in the last few
years, 1f you care to use it rightly, would enable
every skilled mechanic to purchase a house for
himself, through any of the Building Societies,
in about twelve years. Take the money spent
in drink — these constant “little drops” — and
appropriate it to buying your own house, and
before twelve years have passed over your head
you will each have a cottage of your own for your
old age, and your constitution and you yourself
will in every way be the better for your so doing.
This i1s not depriving yourself of your dinner-
beer or supper-beer, but simply abolishing these
costly “little drops ” at all hours of the day, which
are good for neither body nor mind, and cost on
an average weekly more than one day’s wages.
Hence the majority of artisans work one day
a week, or two months of every year, to satisfy
a faoet which ought never to have been formed.
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Let me speak specially to the twice fourscore
men in our employ. For nearly a century and a
half men skilled in all kinds of lead-work have
been going in and out of the “ old plumbers’ shop,
near the Strand.” But never in any period of its
history have the men, as a body, understood so
thoroughly the principles of internal plumbing-
work as at the present time. What your grand-
fathers did is not enough for you; the matter is
ventilated more, and the why and wherefore of
things sought out. The workmanship and thought
put into the work by many of you is marked with
such individuality that the writer has only to see
the work to know the worker. With some of you
the tendency is to rather overdo your work, z.e.,
to waste labour upon it after it has already been
well done ; this is so much power lost, a gilding of
fine gold.

All are still in the school-house learning, and
many of you have a great deal to learn; but keep
on learning until you have thoroughly mastered
the trade, and by your skill and intelligence,
honesty and sobriety, elevated, not yourself only,
but the craft as well.
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