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METALS., Ig

EXTRACTION OF SILVER.

Silver is separated from lead by cupellation and by the
Pattinson process. Mr. Pattinson's process is to melt the lead
containing silver and to allow it to cool slowly, when part of the
lead crystallizes. These crystals are fished out with a perforated
ladle, the portion remaining being rich in silver. This is then
placed in a cupel, when the remainder of the fluid lead is converted
into an oxide of lead, sometimes called litharge, the air-blast used
for this purpose driving the litharge over the further end of the
cupel. The silver, which is not affected by oxygen, remains behind,
cools, and sets in a large cake, Before the introduction of Mr.
Pattinson’s process the whole of the lead had to be converted into an
oxide, but since this discovery it is only the nquid portion left after
the lead crystals are fished out that has to be so converted. This
saves a great deal of time, as the oxygen has to be expelled from a
much less quantity of lead to reconvert it into its metallic condition.
Some lead ores are richer in silver than others, but the value of
silver is such that two parts in a thousand wili pay for extraction.

PHYSICAL PROPERTIES,

The physical properties of lead make it one of the most useful of
metals.

Its fenacity is so low that it is useless for any purposes where
strength is required ; neither can lead be rolled into very thin sheets,
because of its want of tenacity. Lead, on account of its softness,
is very mallecable, and easily worked without the aid of heat, but
because of its low tenacity care must be taken not to reduce its
thickness too much, or it will break into holes. The application
of heat, which should not exceed about 350° Fahr., makes lead
softer and more malleable, but a higher degree of heat makes it
brittle, while at about 620° Fahr. it is melted or converted into a
fluid state,

The ductility of lead is so very low that it is impossible to
draw it into a thin wire, and even if made into wire its want of
tenacity prevents its application to any useful purpose where
etrength is required.

Lead is very heavy, the specific gravity being 11:36, or about
C 2
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METALS. 21

reported that a way for producing white lead so as not to be
inju]:iuus to the workers has been discovered, but up to now this
is a trade secret.

Metallic lead enters into combination with other chemicals,
forming plumbic sulphide (galena), plumbic iodide, plumbic nitrate,
plumbic chloride, plumbic oxalate, plumbic phosphate, plumbic
chromate, and other salts of more interest to the chemist than the
plumber.

In addition to being used as paints, red and white lead mixed
in certain proportions are used as cement for the joints of iron
pipes, and for several other purposes.

LEAD ALLOYS.

Lead will alloy with several other metals. Mixed with tin in
various proportions plumbers and other tradesmen use it as solder.
Some cheap kinds of brass-work have lead as one of the constituents.
A little lead added to brass-work makes it better for turning and
filing.

Pewter is an alloy of lead and tin in the proportion of about
four parts of tin to one of lead. Type-metal, as already mentioned,
is composed principally of lead.

MARKET FORMS OF LEAD.

Lead is bought in the form of cast pigs, sheets, or pipes.
The pigs are generally the pure lead as it leaves the furnaces,
and weigh from one to one-and-a-half hundredweight each. Sheet-
lead is either cast or milled. Msulled-lead is manufactured by casting
a cake of lead and then passing it to and fro between large rollers
until it is reduced to the desired thickness. Milled sheets are made
from 20 to 40 feet long, and from 6 feet g inches to g feet wide.
Sheet-lead is described as being five, six, or seven-pound lead;
this signifies that one square foot of the lead will weigh such a
number of pounds. It is difficult to mill lead to a less thickness
than three pounds (‘o51 of an inch), by reason of its want of
tenacity. The weights of sheet-lead vary from three to fourteen
pounds per foot superficial ; above this weight it 1s usual to describe
the milled-lead as plates.

Cast sheet-lead is generally made by plumbers in the workshop.






























LEAD PIPES. 31

engine. The cylinder being charged with lead, and the engine
started, the bottom is forced upward, causing the lead to escape
through the die situated on the top. As the pipe issues from the
orifice, it would naturally fall sideways and “buckle”: to obviate
this, a cord is attached to the end of the pipe, and continued over
a pulley fixed above the machine and kept taut by a man having
hold of the other end. This is for pipes made and kept in straight
lengths. Small-bore pipes, which are made in long lengths, are
slowly wound on a drum by a man, who turns the drum fast
or slow as the pipe issues from the machine.

In addition to pipes of a round section, there are manufacturers
who have machines for making them of a square section. This
square pipe is perfectly true and even in substance, and there is
no reason why any other shape should not be made, say, for
instance, with moulded front running parallel with the length.
Some architects prefer lead rain-water pipes to iron ones, but
they must either be content with plain
round pipes or else pay rather heavily
for hand-made ornamental ones, which T_'

often prevents their being used. PJ
Most pipe-machines have the ...:A
mandrel or core attached to the bottom of =0 b
the cylinder, as shown at Figure 10. z | SECTIONS
This mandrel gets bent at times, so that "

it is nearer to one side of the die or
orifice than to the other, with the result
that the pipe, as it issues, 1s thicker in
substance on one side than the other.
As the strength of a chain is only equal
to its weakest link, so the strength of a
pipe is only equal to that of its weakest \ .
side. Some makers, to obviate this, and
get the pipe perfectly true and even in 1
substance, put a bridge or guide-piece i
inside the cylinder some little distance

from the top (see Figure 11, which is a

section on C C, Figure 10), so that the i
mandrel may pass freely upward, but Fiounrr 10
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35 FLUMBING PRACTICE,

of the seam ; the solder heated to the proper degree, so that it
can be poured on without burning holes through the pipe, and also
carefully skimmed of dross; the “mate” with a bowl of clean
water and a small sponge, or a piece of lead, or other sheet-metal,
made in the form of a small cone, Figure 16, with a small hole
in the point over which he can place his finger
so as to let a small stream run at pleasure ;
the plumber begins by taking a ladleful of solder
in one hand (usually the right, few men can use
the left) and a hot iron in the other, and pours
on the seam. As soon as the solder has heated
the pipe sufficiently, the iron is drawn slowly
and carefully on each side of the seam so as to
melt off the superfluous metal, and cause the
part remaining to flow until it is perfectly smooth on its surface.
During the whole time that the iron is at work more metal is
being poured on by the plumber as he walks slowly backwards.

As soon as about 4 to 6 inches of the seam is made the mate
presses the sponge, or removes his finger from the orifice of the
cone described above, and which is commonly called a * swab;”
and allows a small stream of water to flow, he slewly moving it
backwards and forwards across the soldered seam. A great deal of
practice is required to draw a seam with metal and irons.
Beginners, as a rule, watch their iron so carefully that they forget
to keep pouring on more solder, or they look to the ladle hand
so much that they forget to use the iron. Some plumbers seem
as if they never could use both hands at the same time, so that
their seams always look patchy, as if made in short sections.
Some men use a ladle with a small hole in the lip for pouring,
<o that the solder can only run as fast as necessary.

There are very few mates who can swab properly, and that is of
as much importance as drawing the seam. If too much water is
put on it cools the work so that the solder sets too fast, or, if
the swabbing is done too close to the plumber it has the same
effect, also causing steam to get into his eyes so that he cannot
see properly. On the other hand, if the mate does not use enough
water. or does not follow up quick enough, the solder cracks, and,
at the same time, the part opens where the metal is melted, and

Figure 10.



HAND-MADE FIPES, 37

some of it runs through and hangs down inside, which, if not
removed afterwards, causes obstructions round which passing
objects can cling. He must also pass his swab backwards and
forwards across the seam, as if he allows the water to fall on it
perpendicularly a depression is left on the surface of the solder.

The spare solder on each side of the seam sometimes clings
to the sides of the pipe. This should be pushed off with a piece
of wood so as not to scratch the soil. If this is not done a
channel is formed down which the water can run, and spoil the
plumber’'s Leat, and if he should happen to pour any solder on
this water its sudden conversion into steam might cause the metal
to blow and do the men an injury. The seam should be swabbed
at intervals of not more than 2 inches, and when it is dene
regularly it looks very nice when finished, and even when the pipe
gets old and the seam as black as the lead, the swabbing can
still be seen.

When preparing the seam it should be shaved rather deep
S0 as not to leave a thin edge to the solder, Figure 17, and
when soldering care should be taken not to get too much heat on,
or the seam will not stand up bold and full. If the seam is badly

Fioure 17,

prepared, or if the soil gets scratched by rubbing the iron too
hard upon it, it is necessary to cut and trim the edges of the
solder, but this should be avoided as much as possible, If all
grease is removed off the lead, and care taken with the soiling,
there is no necessity to touch it up afterwards. 1If the pipe is
to have a “ wiped” seam it is prepared in the same manner as
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PIPE BENDING AND ELBOWS, 45

bends without their aid. Figure 24 shows that the whole of the
force required to drive the bobbin round the bend is spent on the
heel at E, so that instead of forcing the throat, G, outward, the
bobbins strain the outside so that the lead is stretched to the
utmost limit, and sometimes a large hole is made. A good trades-
man, who knows how to use bobbins properly, will keep dressing
the part at E with a soft hornbeam dresser, as his mate drives
them through, and he hits good smart blows so as to force the
part at G outward; a box dresser used for this would cut the
lead. By warming G it comes out much easier. In referring to
what was said above, when describing bends made with the hammer
and bolt, and on looking at the position of the bobbins in sketch,
it will be noticed that if the plumber is in too much of a hurry
and pulls his bend around too sharp, that the lead will be driven
into a buckle just below G. When this occurs, no more time
should be wasted upon it, especially if the plumber has already
made the bend, K, so that he cannot take them out and drive
from the other end. Even when the bobbins are past the bend,
a considerable number of followers must be sent after them, or
else from the other end, so as to drive them back again and out
of the pipe.

It does not matter how skilled the plumber is, he cannot always
depend upon his followers going as he wishes. If he has them

Fioung a2s. Figuue 26,

too long they will get jammed in the bend, making it thin at the
heel at H, Figure 25, and if he has them too short they get angled,
as those at |, Figure 26. If they fit too tight the plumber cannot
get them out. They ought to be so small that they will fall out
of the pipe when it is held up; and then again, if they are too
small they wedge together inside the pipe, and the more they are






PIFE BENDING AND ELBOWS. 47

too hot, and the lead will be found so brittle as sometimes to
break, especially if the pipe is not made of pure but out of old
lead, with which is, perhaps, mixed other metals, such as tin
from old solder, zinc, antimony from old type metal, &c., &c. A
much better way to heat the pipe for bending is to pour a ladleful
of melted lead on the part, taking care not to have it too hot,
and letting it lay there for a few seconds. This heats the pipe
just where it is required, and does not make it so black and
disfigured as when a flame is used to heat it. It is not a good
].;plan to card-wire a bend to take out the tool-marks; a little water
and fine sand (not coarse grit) is all that is required to get off
any stain marks; the tool marks should be planished out with a
smooth-faced boxwood dresser. A good plumber does not make
more tool marks than he can help, and works them out as he
proceeds. There is a certain amount of tact required when making
bends, as sometimes a soft dresser is required, and at other times
a hard boxwood one.

Pipes 3 inches and upwards in diameter are bent rather
differently, in some respect, to those of a smaller size, and the
throat, which becomes depressed in the act of bending, can be
worked out again from the inside with a long rod with a lump on
the end, commonly
called a *dummy.”
Some men prefer,
for a dummy, a rod
of ¥ or g-inch iron,
with an iron bulb like
a plumber’s soldering
iron on the end, and
an eye or loop turned
on the other end as C, Figure 28, so that it can be turned side-
ways when required. Very little command can be had over the
plain round rod, which slips and turns in the hand when using,
and the hand also becomes cramped by long usagé of the dummy,
50 that it cannot be used in a proper manner. As shown in the
sketch, the dummy is in the position necessary for working up the
throat, but to work the cheeks out it should be turned sideways,
80 that the thick part of the bulb is used, and not the point, as

Ficure 28,
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cold, and then dvive in (not work) the bulges at the sides with a
soft dresser; then heat the throat, keeping the heel of the bend
as cool as possible by wetting with cold water. Slightly sprinkle
the throat with water, or expectorate on it, to test its heat as
before described. Next get astride the pipe and take the back
side of the dresser, or something similar, with a piece of carpet or
other padding, and press on
the place where the bend
is to be made, the mate at
the same time lifting up
the end. The pipe is then
quickly laid on itssside on
the bench and the bulged
part driven in and toward
the heel. Figure 29— A

shows how a section of the
bend looks when first pulled
up, and B when it has been
dressed as described. The FIRURE:

illustration B shows that this driving in of the bulged part makes
room for the dummy to work. The pipe is now again heated in
the throat and a block placed, as shown at Figure 30, to prevent it
becoming straight again,
The mate then begins ;
with his dummy to work 7 e
or boss up the throat ;

—
he starts first to get up
the centre part, and if he
1s not carefully watched
Firoure 3o

he sometimes allows the
back stroke of his dummy-head to knock against the heel of the
bend and so make that part very thin. A good mate never allows
his tool to touch the back side, but keeps the weight of it in his
hand, so to speak, and gives a succession of quick, sharp strokes
upwards.

All this wants doing as quickly as possible while the pipe is
hot, but it should not be hit very haid with the dummy, as this
would result in the lead being driven up into buckles instead of

E
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PIPE BENDING AND ELBOWS—ontinmned.

WHEN, in spite of all the pains taken to properly make a bend
on a soil pipe, it is found that the heel is thinner than the ordinary
substance of the pipe, the throat can be worked or dummied out
a little more, and the heel dressed in so as to thicken it. It is
possible to so dummy up the throat of the bend as to make the
lead as thin as a wafer at that part, especially when the pipe is
pulled up too much at a time, so that there is only just room
for the dummy to work in the centre after the cheeks are flattened.
When this occurs it will be found that the lead has gathered in a
hard, thick mass about half-way between the throat and the cheeks,
It 1s a good plan to make bends a little larger in diameter than
the rest of the pipe, and then, when as man y tool marks as possible
have been worked out with the dresser, use strips of six or seven-
pound lead about 1} to 2z inches wide as flappers, keeping one
piece, which will bend itself by using, for the throat, and another
piece for the heel of the bend, and so work in the surplus size to
that of the pipe itself. Figure 32 is a good shape for a bending
dresser, with the back (or top) side a little
more rounding than the face, so that the back
can be used for the centre of the throat of
the bend, and the face for the hollow of the
sides. For the back and sides an ordinary flat-faced dresser can
be used, but it should not have any sharp edges, as those for lead
laying, and it should be used length-
Wways as much as possible, so that any
marks made by the grain of the wood
may correspond with those on the
pipe made by the die of the pipe-
making machine. When a bend is
properly made, the die marks will be
found as illustrated at A, Figure 33, FIGURE 33,

FIGUuRE 33.
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that the bend is continued in the knot, while in the other it has
to be reversed for the second half, by doing which the first bend
is partly pulled open again. It was considered by some that a
ight hand dummy with iron handle could be so bent as to easily
reach any part of the bend in the knot, whilst there js great
difficulty in doing so with the 8. One man had the misfortune to
get a bruise in his trap that he could not reach with the dummy,
so he had to resort to the old dodge of soldering on a copper wire
loop, and pulling the bruise out, after which the wire was un-
soldered, and the marks cleaned off the lead trap.

Some men who do not have much practice in bending so as
to become experts, are in the habit of making bends in two halves
and soldering a seam on each side—
Figure 37 is one-half. These bends can
be quickly made, and sometimes it is
convenient to do them so. For instance,
perhaps a bend is wanted to connect the
eaves gutter of the house to the down
pipe, and be made to fit around the
cornice or sailing course of brickwork, ;
To make these bends the lead is cut out HIDORE a7
the proper width and rather longer than required, the edges are
then planed straight and the lead dressed rounding on a wood
mandrel or on the pliin part of the iron rain-water pipe if no
mandrel is to be had. It is then bent as shown in sketch, which
causes the sides at that part to open out flat. The throat is then
worked in at A, so that it is hollowed in the same way as the
straight parts, taking care not to make it too sharp and get it
into a hard, thick mass, but keeping it well rounded. Some men
get working up the sides, with the result that they are very much
reduced in substance. It is much better to have the throat
thicker than the sides thinner. When this half 1s made, the other
half is rounded and then placed by the side of the first, to marl
the proper distance; it is then bent the reverse way to the other,
which causes the sides to open out. These sides have to be worked
i, holding either a hand dummy or a mallet head inside so as
to draw out the lead into a substance equal to the rest of the
pipe, instead of getting it thicker.
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JOINT MAKING. 85

when fixed, does not look so smart. As more joints are required,
it means more labour and solder than when fixed in the ordinary
way. At the exhibition, to which reference has already been made,
were shown some ¢ welted” branch joints. At the junction the
vertical pipe was opened, as shown in section at Figure 81, with
the double purpose of preventing a
plug of paper, &c., resting against the
opposite side, and also to prevent the
discharges from a water-closet filling
the pipe and so displacing the air that
syphonage of water out of the traps
will take place. Having never seen
this principle in actual practice. no
opinion can be expressed as to its
efficiency for that purpose. Some people
might demur and say that the enlarged
part would get foul, as the water, &c.,
would splash about instead of passing over the inside surface with
a scouring force sufficient to keep it from getting furred.

The same precautions must be taken, when preparing branch
joints for soldering, as already explained for straight joints, Some
plumbers are in the habit of shaving their joints considerably
more on the straight, or running, pipe than is required, as shown
in elevation and section, Figures 82 and 83. Now, it does not

Ficure Br,

Ficure sz Ficure 53,

matter what size the pipe is, it is never necessary for the solder
to come below the centre of the pipe, and it 1s only a waste of
metal to make them in that way. Neither does it add to their
appearance ; on the contrary, they always look dumpy. These












JOINT MAKING. 89

Figure 85, will illustrate what is meant. The advantage claimed
for this is, that a plumb-bob on the end of a chalk line would
displace it, should it be left in,
so that it would fall out at the
bottom of the stack. If not too
long, the pieces would pass any
bends, but care should be taken
not to have them too short, so as
to avoid a possibility of their be-
coming angled, or getting corner-
wise; and so jam in the pipe.
For fixing brass unions, ferrules, or bosses, on the ends of
pipes for making straight-wiped joints, splints are often used.
Splints are pieces of common lath, split up into long narrow strips
and tightly fitted inside the pipe, &. When joints are fixed
together in this way, they can be ‘ olled,” that is, instead of
passing the cloth round the pipe to form the joint, the pipe
can be rolled backward and forward on two wooden blocks—
Figure 86, and the cloth simply pressed against the joint to form
it into shape. Some men will
make this joint with an ordinary
underhand cloth ; others make
the joint partly with this cloth,
and then finish with a smaller
one, which the mate keeps
warmed ready. Others use the
small cloth only in this way: Take a ladle of molten solder,
heated to the proper degree, in the right hand, cloth in the left,
and pour on the joint, the mate slowly rolling the pipe toward
the worker, so that he can keep patting the solder to keep it
from falling off. When the heat is about right, lay down the
ladle and take the cloth in the right hand, roll the pipe towards
you, place the end of the cloth, which should be held with the
thumb and forefinger only, on the pipe-end of the joint, and
smartly roll it away from you with the left hand, pressing the
cloth as hard as possible on the pipe; the end of the joint will
be found to be wiped nice and clean. Smartly roll the pipe
towards you, and then use the second or third finger on the other

Figure 8s.

Ficure 36,
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position, when the parts to be united can be turned round, so
that when one face is made or soldered it can be rolled over, so
that another portion of the pipe, &c., is upward, ready for another
section to be soldered. The proper way to make these joints is
to solder the brasswork to the pipe by filling the socket-end with
solder like an ordinary copper-bit or blow-pipe joint, to do which
it should be placed upright; then lay the pipe on its side and
build sufficient solder on the outside to make the joint. It should
now be allowed to cool a little, as if allowed to get too hot the
solder will run and the brasswork fall off. After this cooling has
taken place, the copper-bit, with a well-tinned face, should only
be sufficiently heated to just melt the solder, and not to render it
so fluid as to run off the work. Hold the copper-bit firmly, and
let it just touch the solder at one end of the joint, taking care
not to bury the face in the solder so as to touch the pipe. As
soon as the solder melts, move the bit slowly towards the other
end, pause for a second or two, and then suddenly and smartly
lift the bit upwards; if this is not done quickly, part of the
solder will adhere to the bit instead of remaining behind and
leaving the joint full up to the edge. Now roll the pipe, &c., to
present another face on its top side, and serve that the same.
These joints are very easy to make, and require no trimming at
the ends if care is taken with them; they also look nice and
clean, as each face presents a bright surface. These joints are
suitable for brass unions to lavatory valves, which are generally
too short to make wiped joints to, and they may be considered
superior, and where the unions are short, as stated, they are
stronger. If the reader will refer to what was said about long
joints, and to the illustration given in an earlier chapter, I think
he will agree that this is so. These joints can also be made to
the waste unions of washhand-basins, where the whole weight of
the branch waste, and sometimes the trap as well, is suspend&d
from a frail piece of crockeryware ; they have an advantage over
the wiped joint, as they are much lighter,

After these joints have been made, they are sometimes filed
and cleaned up so as to present the appearance shown at Figure g2,
This is a waste of time, they are no stronger for it, and although
some first-class trader men do this, it should be condemned quite








































































CHAPTER XIII.

LINING SINKS.

Sivks of all kinds are made in such quantities and of such a
variety of materials, that one would think the plumber would
never be called upon to make one. Some of these sinks are made
of galvanized wrought-iron, but these are not much liked, as dirt
accumulates around the rivet-heads, and so they are difficult to
keep clean. Enamelled-iron ones are very good until the enamel
gets chipped, but they are unfit for wash-up purposes, as, being
very hard, they are destructive to crockeryware and any other
frail articles that may be clean'ed in them. Vitrified stoneware
and potteryware sinks are easily kept clean, but are very liable to
get chipped, or perhaps broken, and are quite as ruinous to glass
or chinaware as the other kinds of sinks described. These sinks
are also very difficult to get true in shape, as thev warp and
twist very much in drying and burning. The sinks above described
can only be had in what are called stock sizes, and if any other
is wanted the buyer has to pay for the moulds and patterns, and
also has to wait for several weeks until they are made. The
manufacturer generally makes two, although only one may be
ordered, as there is always a probability of one of them being
unfit for use, and in which case, if that precaution was not taken,
an interval of several more weeks would elapse before another
one could be made, and attended with the same risks as for the
hrst. Wooden sinks soon wear out, although they are the least
destructive as wash-up sinks. Sinks made of slate slabs break by
expansion when hot water is used in them. After looking all
around, the plumber need not have any fear of these rivals, for it
is almost impossible to have anything better than a good lead-
lined wooden sink. Any plumber can make them, and to any
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and other large establishments, this capping can be made of
galvanized iron, but in private houses the oak looks cleaner and
neater,

When soldering brass gratings into sinks, the mistake is
generally made of not having the dishing around the waste-hole
made deep enough, so that tubs or pails may not bend or injure
the grating. This remark also applies to gratings in stone sinks,
It is not at all uncommon to see the grating stand higher than
the bottom of the sink, so that to get rid of the water it has to
be swept into the waste. It may have been all right when first
fixed, perhaps, but the bottoms of these sinks generally get torn
away by the iron hoops of tubs or pails, or when scouring copper
cooking utensils.

When metallic or metal-lined sinks are required for washing-
up purposes, it is necessary to have a plug over the waste-pipe
instead of a grating, so as to retain the water in the sink. If
these plugs, which are ground into what is commonly called the
¢ washer,” is not sunk below the level of the surface of the sink
bottom, they often get jammed in by pails, tubs, or dishes, so
that it is difficult to get them out. When this happens, the usual
thing to do is to take hold of the chain and pull until it breaks,
or, perhaps, the brass ring by which the chain 1s connected to
the plug. This can be avoided by not only having the washer
soldered to the waste low down, as stated, but in addition to have
the plug itself hollowed so that the ring can drop down, as shown
in section at Figure 11g. Another reason why the ground in
plugs sometimes gets fixed in the
washers, is because the plug when
cold is put into its place when the
washer is hot, so that it is expanded,
and which, on cooling, contracts and
grips the plug so tight that in some
cases they have had to be unsoldered
before they could be got apart. It
is always advisable to have wire
cross-bars in the washer below the
plug, to prevent spoons falling down
the pipes and getting lost, or other

FlougrE 114
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were properly laid, with the bent part at the side instead of the
bottom, this would be avoided, and, although the course of
the sewage would be rather serpentine, the whole of it would
drain away provided the current of water was sufficient to carry
away the solid matter.

After selecting the pipes, the next thing is to put them in
position, and as many as possible at the same time. The most
common way, and which cannot be too strongly condemned, is to
put a portion of cement on the bottom of the socket or hub, and
then lay in the next pipe. As this pipe is pushed in, it forces a
part of the cement forward in a body, which stands up in a
heap, as shown at A, in Figure 132. This also prevents the end

i - of the pipe from getting home to the

I sy DOttom of the socket, so that a space
e is left for filth to accumulate in. Some-
times the above cement excrescence is
wiped or scooped out, but very often it
is not, with the result that a stoppage
invariably takes place sooner or later,
and this is independent of the amount
of sewage that is retained by these series of weirs. On looking
again at Figure 132 it will be noticed that another evil is shown,
and that is the joint is not true all round ; the spigot is hard on
the bottom of the hub, which in itself forms a check tn the free
flow of sewage. Some men will bed the spigot-end with clay and
then face up the joint with cement. This has the advantage that
should the clay project inside the pipe it will get washed away
by the water that passes over it. The usual way is to now place
more cement carefully on the top of the joint where it can be
seen, the sides not always being considered of much importance.
Perhaps the drain-layer really does take pains that some of the
above evils do not take place, and trowels his joint all around,
and takes so much time over it that the cement gets nearly set.

The next thing he does is to prepare for and lay in another
pipe in the same careful (?) manner, and, n endeavouring to get
it tight home, he jars the last pipe that was laid and so breaks
the joint; but he could not help it, or was so earnest in making
the next joint that he did not notice what mischief he had done.

'''''''''''''
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DRAINS AND TRAPS, 139

through the house drains—that is, when properly constructed.
One of the oldest-fashioned traps that has been made for this
purpose is what is called a dipstone trap, shaped as in Figure
151. They are simply small cesspools. Some are made 3 feet
square and a corresponding
depth, with a stone built in I

P . Il =i,
the side walls, so rthat its e
bottom edge dips into the J___.T_-e.—w

water which is retained in the
bottom of the chamber. I
have seen them with the dip-
stone so low down that the
fingers could be passed
between it and the cover-stone. The cover-stone is very rarely
bedded down air-tight, and cases have occurred when it has been
removed for access for cleaning out the trap, and then simply re-
placed without any bedding at all, so that when a smoke test has
been applied to the drains it has poured out all around the cover.
Another fault of this kind of trap is that when the top is removed
for any purpose drain-air can pass freely through during the whole
time the man is doing his work Experience has proved that
this kind of trap very readily stops up. Paper and facal matter
float on the surface of the water on the inlet side until quite a
heap has accumulated so as to form a dam across the end of the
inlet drain. More sewage flowing in will detach and perhaps
immerse a portion of this matter below the dipstone, on passing
which it floats in a body and chokes up the end of the out-go
drain. By making the trap larger these evils are aggravated, but
their discovery is postponed for a longer period of time. So much
fecal matter is retained in these traps that an enormous quantity
of sulphuretted hydrogen and other noxious gases are given off:
in fact, they act as gas generators, and are as bad, or possibly
worse, than the evils they are intended to obviate. Sometimes
nothing but solid matter is found in these traps, the liquid portion
having leaked away into the earth through defects in the brick
walls. In the middle of a public school playground one was found
with no water in it, having leaked through the walls, and the
stench from the drains pouring out in a continuous stream.

Ficure 151,
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molten lead, used for making tue joint, from running through.
When it is necessary to cut a pipe to a required length, an
unskilful tradesman will do it in such a bungling way that the
end is left very ragged and uneven. When this is so, although
the spigot-end may be rammed home in the socket, the yarn will
very often fall through and so leave no protection for preventing
the lead following. Figure 167 explains this. Some men, to
prevent this, or if they happen to
cut the pipe irregular, will cast a
lead ring and push it on the end
of the entering pipe, and jam it
tight to the bottom of the socket ;
then another, which can be set up
or caused to expand until it fits
quite tight, and so on until the socket is quite full, when the last
one can be worked quite flush with the outside face of the socket.
This takes about three or four times as long to make the joint
as the ordinary way.

There is a little tact required in yarning a joint. Some men
will use the yarn just as it is made, no matter whether the socket
fits tight or loose ; others will take off a strand for a tight joint,
or will add a strand—or, ‘if occasion requires, twist two yarns
together—for a loose joint, so as to insure the socket being yarned
an equal thickness all around. Black or tarred yarn is the best
to use, as if any of it comes in contact with water it will not rot
so soon. White yarn is best for water-mains, as it does not
impart any taste to the water, which the tarred does.

After yarning the joint, a roll of clay is placed around the
outside in such a way that when the lead is poured in it projects

Fioure 167,

Fioome 168, Fioure 1fg.

slightly beyond the face of the iron socket—Figure 168. Some.
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IRON DRAINS, I35

(vulcanized) ring could be used. There are other things that also
make a good packing, such as prepared asbestos and a kind of felt
which is specially prepared for this kind of work.

It 1s always best to make provision for removing obstructions
in iron drains when they are first laid, so as to avoid the necessity
o disturbing them afterward. If they are laid in perfectly straight
lines, with an access-chamber built over each bed or junction, or
at the extremities of the drains, channel, or half-pipes could be
uses at those points, as described when speaking of traps and
manholes; but as tliese places necessitate air-tight flap covers
over them, and are sometimes very near the surface, it is an
advantage to have fittings specially made, with an access or movable
cover. Some makers have an extra socket cast on, in which a brass
screw-cap can be bedded, but, no matter how well done, this always
looks patchy, and, if hot and cold water is discharged through the
pipes, it is open to the objection that the various metals used would
expand and contract unequally, so that after a time they may
become not air-tight. Again, these screw-caps are not large
enough for removing some of the objects which find their way
into the drains, nor for a man to pass his arm through to grasp
them. These kind of places should be large enough for this, and
also to pass drain-rods through to force any obstacle which is out
of reach through and clear of the drains, and so shaped that the
drain-rods could be sent up as well as down the drain from the

same inspection hole. The shape of the hole should be similar
to that described above as being

drilled out, and should be cast Longifu
at the same time as the pipe, —
with a flat flange around the 5 T 3 -
hole if the pipe is to lie hori- EKC DTJ
zontal, on which could be bolted % Ha,,,;f,mmﬁiﬂ T

a flat cast-iron plate. If this
cover is for an upright pipe a
piece should be cast on the back side to fit into the opening, so
that the inside of the pipe shall be perfectly cylindrical, as shown
at Figure 174.

Makers of iron pipes and other fittings supply junctions cast
from the same moulds as those used for water-mains. Now,

dinal saction of caps.

FIGURE 174.
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water-mains can be laid perfectly level, or even up hill, but drains
must always fall in the direction of the current that passes through
them. Square junctions for
iron pipes are made as
in Figure 175. What are
known as branches are
made as in Figure 176, and
= have a spigot-end at A
instead of a socket, and no
doubt that is why Figure
175 15 used. This is all
__— right for water-mains, but
RIGURE: 175 if they are used for drain-

work the result will be that all the joints on the branch will be
made imperfect, as the lead will have to flow upward to entirely
fill the socket. The
reader is referred to
Figure 177, which
illustrates what
would oceur under
these circumstances.
On looking at this,
which is drawn in
section, 1t will be
seen that the joint is
not solid, as there is
- e no way of escape for

the pent-up air at B,

whereas, if the inclination of the pipe had been the other way,
the air would be displaced as the lead was poured in. This
would occur at every
joint in the branch
drain. It could be
overcome by using a
double socket or
collar, and making the
joint on the branch
before laying it in

FIGURE 177.
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position. Figure 178 is a section of the ordinary kind of collu
used for connecting two spigot-ends of pipes, and it need scarcely
be added that two lead joints are required it
to be made to it. A good job can be \m%ﬁ@@ﬁ@%&m\
made in this way, but it is much better
to have a socket cast on the branch,
and so avoid the extra labour, lead, &c.
The ordinary warehouses keep only those
which are made for water-mains, but will
always make castings to the purchaser's order and directions.
Where the end of a drain turns upward to receive the end
of a stack of pipe, it is a good plan to fix what is commonly
called a **duck’s foot” bend. This is a bend with a foot cast
with it, as shown at Figure 179, and which helps to support the
weight of the vertical pipe.
A bed of concrete should be
made for this to stand upon ;
indeed too much care cannot
be taken to avoid settlement
of any part of the drain. It
is almost an every-day ex-
perience to find the end of \H

A e e e e

Fioune 178.

the soil pipe not made good
to the drain. This no doubt
has arisen in a great many
cases when—the walls of the |
building having good founda- : 3
tions and the soil pipes e

being firmly fixed—the earth containing the drain has subsided
and the joints have become broken. At the risk of being thought
wearisome I must repeat that concrete foundations for drains,
under almost all conditions, are of the utmost importance. For
want of concrete, a drain was found to have subsided and become
so defective that it had to be taken out, and the earth beneath
was found so charged with sewage that it had to be dug out to
a depth of five feet before it could be considered to be free from
offensive matter. This was a private residence, in which eleven
children and two servants had all been ill. This and other
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CHAPTER XIX.

IRON DRAINS—conttnned.

MosTt of the soil pipes in first-class London houses are of
lead. It is important that these lead pipes should be securely
made good to the drains. This is sometimes done as shown in
Figure 186, and it would scarcely be credited the numbers that
are found to be made in this bungling way. Even when the
socket of the drain is as it should be, it is often found that the
joint is badly made, as shown in Figure 187, and a deposit of

Fioure 186, Frcure 187. Fiouze 188,

cement which has fallen through and set in a hard lump at A.
An improved way is shown in section, Figure 188, where the lead
pipe has a flange worked on its extremity, so as to fit tightly
into the drain socket, thus insuring the bore of the pipes being
perfectly straight. Sometimes putty or red-lead cement is used to
bed the lead flange in the earthenware socket, This prevents the
Portland cement, with which these joints are usually made, from
running through into the drain, but it is not a good plan, as a
part of the red-lead gets squeezed out, and projecting, as shown
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may act as a deodorizer, but a continual leaking will soon so
saturate it with sewage that the house may be said to stand in a
sewage-bog, and there is the further liability of this sewage soaking
through the house-walls or passing beneath the footings, so as to
render the earth beneath the basement floors in the same condition
as that outside. A case occurred where the occupants of a
house were very much troubled with smells. The whole of the
drains were taken up and relaid, but before the people had been
back more than a week or two they found that the smells were
as bad as ever. The builder had to submit to a severe reprimand,
and was threatened with an action at law. He pleaded that there
was no defect in his work, and proved it to be sound by charging
the drains with water and letting them stand several hours without
showing any subsistence at the sight-holes. The idea that a
cesspool might be buried somewhere next suggested itself, and the
only way of finding this out was to excavate the whole of the
basement. The result was that sewage was found to be ocozing
through the wall which separated the next house. On inqguiring
next door if they were troubled with smells, an indignant ‘* No”
was the answer, but the necessary pressure being brought to bear,
the drains were examined and found to be completely choked up,
and the whole of the earth beneath the basement floor. was found
to be so charged with sewage (in an abominable state of putre-
faction) that it was passing through the party-wall into the next
house. The writer has met with men who argued that in certain
soils it is a good plan not to make the underside of a drain-
joint so that any waler in the soil would pass through the joint and run
away down the drain, and who then gravely and deliberately proceed
to put cement around the top and sides of the joints—for what
reason the reader must find out for himself, as the writer cannot
give any. An exception might be made when the drain passes
away down a field to a cesspool or irrigation system, but in towns
the rule should be laid down that all sewage-conduits should be
perfectly water-tight.
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IS an open question if the results gained would be worth the
cost. Another firm of engineers drive air through the drains by
means of either a centrifugal or an Archimedean fan, propelled
by water-power. This is done by causing water under pressure to
impinge against the perimeter of a horizontal wheel, which is
connected by the necessary gearing, &c., to the fan.

It is doubtful if any mechanical means will come into general
use for ventilating drains, as, in addition to the first cost, there
would be that of attendance, wear and tear, and future renewals,
the provision of motive power, and, after all, the liability of a
breakdown through neglect and inattention.

There are a considerable number of houses which have been
built during the last few years, in which the syphon system of
ventilating drains has been carried out, and an air-current caused
to pass upward through the pipe A, Figure 195. Near the position
marked B the pipe has a cast-iron chamber inserted. Inside this
chamber is arranged a specially constructed gas-burner, which has
to be kept continually burning. In addition to crecating a strong
current upward, the inventor claims that what he calls *sewer-
gas” is rendered harmless, and that disease-germs are destroyed
by the burning gas. Some years ago there was a long paper war
on this principle, in which I am not sure
that the inventor did not get the worst
of it. But as this work is intended to
be on principles and not inventions, the
reader is simply referred to what has
been said about other means for in-

ducing air-currents.

Another illustration is given—Figure
197. In this case, so much faith was
placed in the cowl at A that it was con-
sidered powerful enough to pull a current
of air through the whole of the soil pipe
at the back of the house, down the
drains, and up the vent pipe fixed on
the front of the house, and, in addition, act as a venfilator to the
public sewer. This was arranged, as shown in above sketch, by
fixing the pipe, B. It would be an economy, and simplify matters

FiguRE I197.
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very much, to remove the trap, C, as it was rendered useless by
the by-pass, B. The practice usually followed by most first-class
sanitary engineers, is to make a provision for air to enter the
drains, at a low level, near the trap placed to disconnect them
from the public sewers, or, in country mansions, from the cess-
pool, when there is one. In this latter case, Figure 198 represents

)

a section of a common way of
arranging this air-inlet. A is
the drain from the house or
mansion; B is the disconnecting
trap. The top part of this
trap is continued to ground
level, where a stone, with a
grating let in, is placed for air
to pass through, as denoted by
the arrows. This grating is
generally made strong enough
to resist being broken by cattle
walking over. It is not a good
plan to fix the grating level with the ground—if fixed in a culti-
vated field, earth can fall through and choke up the trap. When
fixed in a grass field, the gratings have been found to be entirely
covered with long rank-growing grass, which has become so
matted together as to entirely prevent any air from passing
through, and so they have become perfectly useless.

The best plan, when the trap is near the surface, is to build
a small hollow brick pier near the trap (not over it, as it would
be necessary to pull it down for access to the trap), with a stone
over the top, and a grating let in the side about 1 foot or 1 foot
6 inches above the ground level. This prevents grass or weeds
growing over the grating, and is high enough to be above an
ordinary snowfall. Another advantage claimed for this is that
leaves or other matter cannot drift and lay on the grating in the
same manner as when it is laid flat. Straight-barred gratings are
the best to use, and the bars should be placed upright so that
nothing can lodge on them. Perforated air-bricks are not so good
as the grating, as the holes are liable to become choked. In one
case earth had drifted into the holes, in which grass seeds had

FIGURE 198,







































CHAPTER . XXII.

DRAIN-TRAPS FOR SURFACE-WATER AND
WASTE PIPES.

To wriTE a history of traps is quite beyond the author’s pur-
pose, but the subject is so important that it cannot be passed
over in silence. To describe all that are in the market would
only weary the reader. A great many makers would be delighted
to see their goods mentioned, while others would be vexed and
disappointed at theirs being omitted. Neither of these considera-
tions affect the writer, who is neither a patentee nor manufacturer.

The various traps used for the purpose of receiving surface-
water and waste-water from sinks, &c., may be divided into the
following heads: The cesspool-
trap, as shown by Figure z11;
mechanical traps, or those with
a flap-valve either in the water,
in the body of the trap, or on
the outlet or discharging end;
traps with floating balls, or those
with heavy balls, which, under
certain conditions, close the trap
from back pressure from the
drains or sewers; and traps
which are constructed so as to
retain water in such a way
that under ordinary conditions
no drain-air can escape through
them. This last description can be further divided into two
classes : Those (mis)called self-cleansing, and those specially con-
structed to retain certain matters which would do harm if allowed
to pass into the drains. A further class may be added—those

FiGuRrE 2II.
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which have a water-seal, but are so very peculiar in their con-
struction that they may be said to be almost as offensive as the
evils they are supposed to remedy. Anyone who wishes to make
a study of the various kinds of traps in the market is referred to
the advertisement pages of almost any paper devoted to sanitary
or building matters, where he will find plenty to interest him.
Figure 211 is a section of a cesspool-irap as usually fixed
under a scullery-sink, and it would not be an exaggeration to say
that more than half of the houses in the most aristocratic squares
and streets in London are as shown. In fact, in some of the
larger houses these traps are made bigger in proportion—no
doubt so as to be in keeping with the house. No matter how
large this trap may be made, sooner or later it will require to be
cleaned out. The accumulated fat, which will be found to form
a crust on the top, and a quantity of other matter, such as sand
that gets washed down when the copper cooking utensils are
scoured, mud from vegetables, small pieces of meat, bones, d&c.,
from the dinner-plates, and very often portions of garbage and
cleanings from game and other kinds of food—all pass into this
trap. If any difficulty arises in this, the bell can be lifted off the
trap in the sink and the poker will do the rest. When these
places are opened for cleaning out, the stench that escapes is so
strong that words can scarcely be found strong enough to describe
it. More often than not the bell is left off the trap in the sink,
so that the trap below may be said to breathe into the house, as
the air is rarefied and cooled by alternate discharges of hot and
cold water down the waste-pipe. The bell-trap, which is generally
Placed in the floor to keep the smell of the trap below from
escaping, is very often found uncovered or without water. In
some cases, where the servants have been particularly clean, and
prided themselves on the clean and white appearance of the stone
floor, the grating has been so covered with hearthstone that its
presence could not be discovered. Everything about this arrange-
ment of the scullery-sink is wrong. There are very few houses
indeed that have not a back yard of some kind or other, where
the trap could be placed to receive the scullery waste-water, so
there is ro (or very rarely any) excuse for fixing them indoors,
The bell-trap in the sink is a continual source of annoyance and
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DRAIN-TRAFPS FOR SURFACE-WATER AND 'WASTE PIPES. Igi

item under these conditions. It will be found that a large flat-
bottomed sink always retains enough water on the bottom to
afterwards dribble into and recharge the trap. DBut if there were
no vent pipe the air between the two traps could not escape, so
that the waste pipe would be ¢“air-bound,” and the waste water
would not pass readily away.

A quibble might be raised as to the position of the vent pipe,
but I think this the best, and always fix them so. If they are
fixed on the top of the crown of the trap, grease would some-
times wash into it, and, in time, choke it up and so render it
useless. Neither could the trap be fixed so close to the fittings if
the vent was fixed on the crown. Again, it is an advantage that
the air pipe should not be too close to the water in the trap. A
current of warm air would assist to evaporate the water out of
the trap, and in frosty weather the water would be more likely to
freeze by contact with cold air.

In some of the higher-class houses so much grease has
accumulated in the branch drains from the butler's pantry and
the still-room sinks, that it has been found necessary to provide
the needful conveniences near those places for retaining it in the
same manner as described for sculleries.

When stoneware scullery-sinks are used, they should not
have any corners where dirt can accumulate beyond the reach of
the scrubbing-brush. For instance the reader is referred again to
Figure 217. A is a ledge that can be avoided either by letting
the sink into the wall, or a fillet of cement made with the face
sloping into the sink, or a wooden fillet can be laid in and a lead
flashing fixed over it; but the cement is the best, not being liable
to rot in the same manner as the wood. It is still better to line
the walls all around the sink with glazed tiles bedded in cement.
This prevents the walls becoming saturated with offensive-smelling
matter from frequent splashings of dirty water. Where tiles are
not handy, or the cost (which is not much) is an objection, the
walls should be rendered to above the splashing point with cement
and sand worked up to a smooth face. Stone sinks, when of a
porous nature, should be avoided as much as possible, as they
generally smell offensive by reason of the amount of matter
retained in the pores.
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vents the water running away into the drain. So that this shall
not occur again, it is usual to take off the bell-grating and lay it
in some corner of the area. The result is that a current of air
can freely pass out of the drains and through any open door or
window into the house. An apologist for the bell-trap was cnce
heard to pass an opinion that in some instances it was very useful
for admitting fresh air info the drain, in which case, it may be
argued, a plain grating would be much better, provided that one
could be sure of the air-current being in the proper direction. In
spite of all sanitarians condemning this trap, they are still sold
and fixed in thousands, and, in some cases, in what is considered
to be first-class houses. A small brick chamber is usually built
for this trap to discharge into, as shown in Figure 220; and so
that the drain may easily be got at in case of stoppage, the trap
is fitted loosely into a stone, with the result that drain-air can
pass out all round, as denoted by the arrows.

Some péc:pl& prefer a trap shown in section at Figure 221.
This trap 1s superior to the last-described, in that, on removing
the grating, the water-seal is not broken, and there is a larger
water-way through it. This trap also necessi-
tates a brick chamber beneath it. Another
mistake frequently made is te have the stone
in which these traps are fixed some 2 or 3
inches lower than the surrounding paving, as
shown at Figure 220. When treated in this
way it will be found that all the pieces of
paper, leaves, straw, and other constituents of London dust, drift
about until they find a resting-place in this hollow. If the rain-
water pipes from the roof are fixed so as to discharge on to these
area-pavings, the reader can readily imagine the results. The
writer has frequently had to inspect empty houses for prospective
tenants, and found several inches in depth of water in front and
back areas after a rainfall, and more than once this water has been
found to be so deep as to reach up to the gratings in the house-
walls placed for ventilating any spaces beneath the floors in the
basement, and pass through and lay in a pool until it soaked away
into the sarth beneath the floors. Further comment on this is un-
necessary, as water under these conditions is nearly as bad as sewage.

FIGURE 22I.
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To give a list of all the traps that are made, and which are
suitable for the foregoing circumstances, is beyond the writer's
intentions. Only one, shown in Figure 222, is selected, because
of its shape, and also by reason of its having from 2% to 3 inches
water-seal. This is an important item, as
during a dry season a trap with a small water-
seal is liable to have it broken by evaporation.
The inlet portion is made large so that the
grating may have as much water-way through
it as the body of the trap, that being of the
same size as the drain from it. The inlet-arm
is for the purpose of attaching the waste pipe from a sink, bath,
or wash-hand basin. By doing this the trap is always kept
charged with water (that is, when the house is occupied), and the
water in its trap is being continually changed, so that it may not
become offensive by stagnation.

A sink is generally placed in the window of the butler's
pantry, in which case the trap to receive the waste pipe is placed
outside in the area. To avoid an unnecessary number of traps the

Froure 222,

area-paving should F :
be laid so that any l'II!_ '
water falling upon A

it should run into i
the above-mentioned
trap, and so save
using a separate one
for the surface water.
Figure 223 is a
sketch section show-
ing the usual way of
arranging the waste
pipe from sink and
the trap under out-
side paving. Several
sanitary engineers
are in the habit of :
fixing the waste pipe ' Blatkx 22
so as to discharge over the grating of the interceptor-trap, as
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TRAPS AND WASTE PIPES. 107

pipes, so there was nothing to prevent smells passing back into
the above rooms. In another case a similar arrangement was
found, but the precaution had been taken to place a grating over
the channel and trap to keep out leaves, &c., but the channel
was offensive-smelling by reason of the sides being covered with a
greasy-looking matter, the bottom being quite clean down the centre.

It 1s an economy and much more sanitary to take all waste
pipes into the trap, as shown at Figure 223, but they should be
above the water-line, when, to all intents and purposes, they are
open to the air, and if ventilated and trapped, as shown there, it
may be said that triple precautions are taken to prevent any gases
from the sewers passing into the house by means of the waste
pipes. It is unnecessary to speak of any other sinks in the base-
ment, as they should be treated in the same manner as the pantry,
excepting where a lot of greasy matter passes down the waste
pipes. The remarks on scullery-sinks will apply in those cases.

When examining houses (especially those built some years
ago) for smells the source is very often found to be in a cellar.
The other day, when looking over a noble earl's house, a wine-
cellai was found to have two bell-traps, devoid of water, and air
from the drains passing through with sufficient power to blow out
a candle. Next door was the beer-cellar (both cellars being nearly
in the centre of the house), and another bell-trap was found there ;
this having been improperly used by the men-servants as a urinal
no smell was passing from the drain, but the smell of the other
matter was so strong as to make the eyes run with water, I
have frequently had to complain of cellar-traps being used for
this purpose, and for that reason always advise their entire removal.
Whenever there is a complaint of a smell in a butler's pantry or
footman’s cleaning-room, these being also used as sleeping-rooms,
it 1s frequently found that no proper convenience is provided for
the men’s use, but a sniff inside the sink generally tells how that
trouble i1s got over.

Under no conditions should any trap be fixed in the paving
on the inside of a town house, as they are never used.

Passing from sinks in the basement, the next one for consider-
ation in a large house where there are children will be the nursery
scullery, this being sometimes on the second or third floor. These
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that it expands and contracts in the same proportion as the iron
they last some considerable time. Complaints have sometimes
been made that common iron baths are too narrow in the bottom,
so that a stout bather will get wedged in.

A bath is not only a comfort and convenience, but the waste
water is a valuable auxiliary for flushing the drains. This is too
often lost sight of, and the mistake made of fixing a small waste
pipe and discharge-cock, so that the bath is slowly emptied of its
contents. The result is, the water dribbles through the drains
instead of being sent through with a good scouring force to
clear away any matter
that may have lodged
in them.

Figure 240 1s a
sketch of a bath as ate,
commonly fixed, with =] ———
4 or 1-inch waste and
hot and cold-water
cocks attached. The levers are omitted for clearness. On locking
at this it will be seen that the inlet for water is through the waste
pipe. This is a very bad plan, as when the bath is emptied the
soap-curds which float on the surface of the water, being the last
to leave the bath, frequently remain in the waste pipe and get
washed back again with the incoming water, making that look
dirty and anything but inviting to the bather. In some cases the
supply to the bath is by means of standard cocks with nozzles
projecting over the bath, as shown in
sectional elevation, Figure 241. This
is better than the plan last described,
and does away with the evil pointed
out When these cocks are used
they should be fixed at the foot of
the bath; if fixed at the head there
is danger of the bather knocking his
head against them; if fixed at the

Fioure 240,

side the elbows might suffer, and they
are also difficult to get at for con- | 'i
necting the unions when fixed near a Bt i















CHAPTER XXVI,

BATHS—continned.

FIGURE 248 represents in section a waste-valve patented by
a leading firm of sanitary engineers. With this valve and a
2-inch waste pipe an ordinary-sized bath can be emptied in two
and one-half to three minutes.

Common brass plugs and washers are not much liked for
emptying baths, as they generally are made too small ; the grating
at A, Figure 249, gets choked with small pieces of soap, &c., and

FIGURE 249: FIGURE 251A. FIGURE a5E.

the links of the chain get filled with matter and always look
dirty. The plug, by being allowed to fall about, chips off pieces
of enamel. This latter can be prevented by making the plug of
vulcanized indiarubber, with a small brass plate on each side for
fastening the ring to, as shown by Figure 250.

Figure 251 is a fractional section of a porceiain bath showing
the overflow and waste connections. A, A, are brass couplings,
with bent unions for joining to waste-valve and overflow pipe.
B, C, are porcelain gratings to prevent anything washing into the
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pipes to choke them up. B should be cemented in to prevent it
falling and breaking, but C should lay loosely in the sinking so
that it can be lifted out for access to the waste pipe for cleaning
it when necessary. Figure 2514 is a plan of the porcelain grating.
Some Water Companies insist that all bath supply-valves shall
discharge above the water-line of the bath, so that it can be seen
if the water is running, and thus avoid waste. They also stipulate
that the overflow shall not be connected to the waste pipe, but
shall discharge out-of-doors in some conspicuous position. When
this is done a flap should be fixed on the outlet-end to prevent
cold air blowing through. This flap should be light so that it
will open with the least pressure behind it.
Flaps are generally made of sheet-copper, as
shown at Figure 252. Any plumber can make
them, and instead of cutting out the centre- £S5
piece when making the joint, as generally FicuRE 253
done, it should be bent as shown at A, when it will prevent the
flap opening so far as to fall back and remain open, which now
so often occurs when wind is blowing against it. The necessity
of a leaden tray or safe on the floor under a bath has already
been pointed out. This safe should be larger than the bath or it
will not catch any overflow. The wooden floor should be laid so
that any water will run down toward the outlet or overflow pipe
from the safe. When the bath is
fixed care should be taken to fix it ———— W
level. If this is not done a space '
will be found at 'he lowest end be-
tween the rim of the bath and the
wooden top. Strips of sheet-lead
under the feet are the best for
blocking up a bath; when wood is
used it sometimes gets rotten from
the surrounding moisture.

The ordinary way of arranging
a bath-waste is shown by sketch SICERE iy,
section, Figure 253. In this case a large-sized trap is fixed, and
the overflow and waste pipes discharge into it as shown., Very
often the waste from an adjoining sink or wash-hand basin is also
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enough so that the basin does not stand up so high, as shown, a
dirty and unsightly joint is seen. When arranged in this way a
new basin can easily be fixed in case of breakage, but, for
appearance, it is not equal to Figure 268. For fixing near the
garden entrance or gun-room of a mansion, or in the kitchen for
cook’s use, a basin 1z or 14 inches in diameter is quite large
enough, but for toilet purposes it should never be less than 18 or
20 inches in diameter. Some people are partial to fancy-painted
and coloured basins, but I prefer a plain white
or cream tint. A plain gold line is a relief,
but adds to the cost of the basin., Anything
that tends to disguise dirt should be avoided,
so the plain basins are the best. Figure 270
is a view of a bowl and top manufactured in
one piece of earthenware. The bowl is made oval-shaped, and
is sometimes called the elbow-rocom basin. This shape has an
advantage over the round one as being more convenient for the user.

Figures 271, 272, and 273, are illustrations of other shapes of
cabinet-stand wash-hand basins. Some have skirtings, but when

Ficure 271, Ficurg 273, FiGuRre 273.

made to a large size they are very difficult to get true, as they
twist and warp very much in the burning; but latterly, makers
appear to be improving in this matter and send them out much
truer. Another advantage of these cabinet-tops is a raised
margin all around the edges, which prevents water from running
off on to the floor, or, perhaps, the user's dress and boots. The
sinkings for soap and nail-brushes are a convenience, and are
much better than the ordinary portable dishes, but the covers
very often are found to be in the way and generally get broken
or lost. Sometimes a waste pipe is made in the porcelain from
the sinkings into the bowl, but a channel, made as shown at
A, A, Figure 270, is better, as there cannot be any accumulation
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thus rendering it perfectly useless. The air pipe should be fixed
near the bottom end of the overflow pipe; if fixed near the top
end any syphonic action would be prevented, but if fixed too low
the water in the trap would
seal the bottom end and
prevent the air from escap-
ing. The sketch, Figure
280, will explain what is
meant. It makes no differ-
ence if the overflow pipe
is connected to the trap
above or below the water-
line, as in each case the
air cannot escape. Some-
times wash-hand basins are
made so that one shell will cover both the outlet and overflow-
arms, but when this is done there is generally some difficulty in
getting the overflow to take away the water as fast as it should,
The reader is referred to what was before said about the overflow
being fixed beneath the cock-nozzles for the reason.

Some Water Companies
insist that self-closing
sup ply-cocks should bec=
used, and no overflow fixed;
or, if one, that it should
be carried through the wall
so as to discharge in a
conspicuous nosition.

There 'are wash-hand
basins with the overflow
provision made in the earthenware. Figure 281 shows in section
how this is arranged, and Figure 282 is the specially-made waste-
plug and washer drawn to a larger scale. These basins can
only be fitted with a plug-waste. If a valve or apparatus were

used for emptying the basin the above overflow provision would
be useless.

FIGURE 280,

Fioure 281, rIGURE 253,

The waste-holes of wash-hand basins are generally made too
small, so that a very small plug has to be used, with the result
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236 PLUMBING PRACTICE,

spite of the outer receiver very often being offensive by reason of
the soapy matter adhering to the inside. Great numbers of
manufacturers make these basins, but the original inventor has
patented an improvement by means of which the tipping basin
can be lifted off the trunnions, and thus gives free access to the
receiver for cleaning it. The receiver, also, has been improved
by making a back outlet instead of the straight down. This
gives more room beneath the wooden
enclosure, and the water is not so liable
to splash out of the receiver on to the
dress of the user when the basin is
tipped up. Figure 292 represents the
tip-up basin with a back-outlet receiver.
Pains should always be taken to make a
tight joint between the slab and the rim
of the receiver. 1 have found a piece of indiarubber tubing to
make a good packing. .

Lavatories should not be fixed in bedrocoms if it can be
avoided. When of necessity they must be, great care should be
taken in the selection of the basin and in every detail of waste
pipe and trapping, so as to aveid any possibility of a smell escaping.
There is very often a fain* odour near an ordinary wash-hand
stand, and more especially when highly-scented soap is used.
The sponge and nail-brush will retain soapy matter to an un-
pleasant extent, and an improperly fixed basin, with waste and
overflow pipe, and sometimes from the waste pipes of the soap
and brush sinkings as well, adds to the evil. The dressing-room
is the proper place in which to fix the lavatory.

In first-class establishments the lavatory enclosure is some-
times made to match the rest of the furniture in the room.
These enclosures are generally made to
look like a large piece of furniture, and
although, perhaps, nice to look at, are
very uncomfortable to use. The mistake
is generally made of having the front out
as far as the top, as shown by sketch,

FIGURE 293. Figure 2g3. By cutting out a piece of
the skirting or plinth, as shown by dotted lines, room is made

FIGURE 292.







238 PLUMBING PRACTICE.

Calculations based upon the measured dimensions show it leld
about two-and-a-half gallons. The basin was very small, only
12 inches diameter, and held just enough
to stir up the contents of this small cess-
pool. A wooden stool had to be placed
beneath this trap to keep the weight from
pulling out the bottom of the basin. The
inlet and outlet pipes were 1 inch in
diameter. Traps should not be larger in
diameter than the waste pipe and plug,
but they should always have a good dip or
water-seal. If a 1-inch or 13-inch round
pipe trap is used, and made by the
plumber, it should have a 4-inch to
6-inch water-seal, as shown by Figure 297. The reason such a
deep seal is an advantage is because the trap being fixed
above the floor is more likely to have the contents evaporate by

FIGURE 297, FIGURE 298, Ficure 2g9g.

exposure to the atmosphere. If made to the shape shown, and
thick pipe used, it could be loaded with sand and bent without
crippling the throats of the bends. The shape is also good to
prevent the water being carried through the trap by the impetus
given when falling from the basin so as not to leave enough to
charge the trap. This is found to occur when traps are made
as shown by Figure 298. All traps are liable to syphonage,
but those sometimes called self-cleansing (that is, the passage of
water through them scours the inside so as to prevent fur
accumulating) are more liable to this than the box-shaped traps,
hznce the necessity of ventilation pipes. i

Figure 2gg represents a trap very often made by plumbers
for fixing to wash-bowls. It is sometimes called a soap-trap,
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244 PLUMBING PRACTICE,

The tap should be high enough so that the head can be held
beneath, but not so high as to cause the water to splash about
tco much. For children's use the trough should not be more than
2 feet high, but for adults it should be 6 inches higher. With
regard to the materials of these troughs, porcelain would be the
best, if it were possible to make them large enough, but failing
that, slate is the best material, especially if a kind is selected
which is not absorbent. The slate could be enamelled, but after
a time the enamel peels off, or gets so chipped as to look unsightly.

In some cases long open troughs filled with water have been
fixed for the use of the class of people who may be termed casual
paupers, or tramps. In these cases it i1s highly probable that one
person, suffering from any skin or other communicable disease,
may so contaminate the water that other users may be infected
with the same complaint. From this point of view the trough,
although simple, and, comparatively speaking, inexpensive, is
highly dangerous for using under the above conditions.

A small shower apparatus fixed to a lavatory is a comfortable
luxury. This can be made and fixed in a way similar to one
illustrated in the chapter on baths, but the crane should be jointed
so that it can be turned aside out of the way when not wanted
to be used. A looking-glass fixed behind a lavatory i1s a greal
improvement, both with regard to appearance and convenience.
It also prevents the wall at the back from becoming splashed and
thus rendered unsightly. When a back glass is used the above
shower-bracket cannot be fixed on the back wall. When the
wash-hand basin has a cover, or is otherwise enclosed, the shower-
bracket will be found objectionable. The drippings of water from
the rose generally continues for some considerable time afte
using, especially if the perforations are very small, when they
retain water by capillary attraction. This is of little consequence
when no cover is fixed over the basin, as any drippings would fall
on the slab or into the bowl. In some cases hot and cold-water
cocks have been connected with &
coupling-union, and a piece of flexible
indiarubber hose attached. On the loose
end of the hose a small rose is fixed, as
shown in Figure 309, for spreading the

FroureE 300
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stream of water. The hose should be wired inside to prevent
kinking, which would stop the waterway and prevent the free
flow of the water, and if it is covered outside with a silk or
worsted plaiting it adds to the appearance. It is unnecessary for
the hose to be larger than %-inch in the bore. The rose should
be of ebonite because of its lightness. If a metal one is used and
allowed to fall it would, perhaps, break the basin, The rose
should not be more than about 2 or 2% inches across the perfor-
ations, H, Figure 309, and the holes should be as small as possible
so that very fine sprays of water escape. The perforated face, H,
should not be much rounded—in fact it should be nearly flat so
as to avoid the water spreading over too large a surface. If the
rose is small, the pressure of water not too great, and the hose
nice and flexible, the user can hold it in any position he pleases,
either over his head, or under, or at the sides of his face. The
part I, Figure 309, is better if made rough, so that the hand can
hold it more firmly and the user have better control over it.
When hot water is used the person should try the heat, by
allowing it to run for a few seconds on his hand, before applying
it to his head or face; or a thermometer, as
described when writing on shower-baths,
could be attached.

Figure 310 is a very convenient shower
and spray apparatus patented by a leading
firm of sanitary engineers. It is supplied
with hot and cold water. The crane has
ground-in joints so arranged that it can be
swung sideways when not wanted. The rose
can be turned upside down, as shown by
dotted lines, and sideways, or any other desired position. When
this fitting is nickel-plated and kept nice and clean it presents a
smart appearance. The joints should be made of the very best
metals, as constant use will soon cause them to leak, although
they do not have to withstand any great water-pressure,

Fisure 310,



CHAPTER XXX,

URINALS.

TrE subject of urinals is one of the utmost importance, and
I may premise any further statements by saying that I have never
seen one that might be said to be entirely satisfactory, and we
have yet to learn the secret of making them sanitary. Take
public urinals first. In the older districts of London, and in a great
many by-streets, a small recess is made in a wall, generally by
the side of a public-house or tavern. Sometimes a screen of slate
or cast-iron is put up, or a door is fixed for the sake of decency.
Inside no special provision is made for keeping the place clean or
for catching the urine, which is ejected against the walls or on the
floor, and then has to flow towards a grating, or sometimes only
a hole, and so into the drain. Sometimes the walls are rendered,
or covered, with mortar or cement, so badly done as to be no
protection against their becoming saturated with urine. The floor
is sometimes paved with bricks, in other cases with stones. The
joints are not always made good, so that liquid matter lies in
pools all over the place. In some cases no light or ventilation is
provided, and not even a water-supply for washing down the floor.
On entering one of these places the person’s eyes begin to run
with tears, and the pain of the nostrils is similar to that just
before a fit of sneezing, so strong are the ammoniacal vapours.
Although these places are for the use of the public, a great many
of them are private property. When they become so bad as to
be a public nuisance, they sometimes get washed down and a
coat of lime-white may be laid on the walls. A few days after-
wards these white walls are invariably found to be covered with
disgusting literature and quack doctors’ hand-bills. , The sooner the
sanitary authorities seek out these places and have them removed
the better it will be for those unfortunate people who reside near
them, and others who, from sheer necessity, must make use of
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them In a few cases a stone trough is fixed, but, for want of
attention, they soon become coated with yellow matter.

Public urinals should not be made against dwelling-houses;
an air-space should always be between them, and if they can be
fixed several yards away it is better. In towns, several of these
places should be provided to prevent any outrage against decency

by the thoughtless, or those driven by necessity.
In busy thoroughfares and streets an independent iron building

1s sometimes put up. Figure 311 1s a sketch showing a wvery
common description. They have from
two to perhaps ten or twelve stalls,
the whole of the construction being
cast-iron. The stalls are continued
down to the floor, a channel runs
along the floor at the back side, and
the foot-stone or slab is laid to fall towards it. In some cases an
attendant visits these places once or twice a week and washes
them down with water and broom, or a cock and water pipe are
fixed in a convenient position for the attendant to screw on a
hose for washing down with. Figures 312 and 313 are plans of
two other structures. These have cast-iron floors
laid with a fall towards the gratings or traps A.
In some districts brick buildings are erected similar
in plan to Figure 311, and the walls lined with
slate slabs. Sometimes very thick glass is used ( )
instead of the slate slabs, but, from a sanitary point & 8
of view, there is very little difference between any

of those described. They all smell so offensive that ( ‘?? Eli )
users never stay in them longer than they possibly

can help. In some instances a perforated pipe, '°URF
sometimes called a ‘“sparge pipe,” is fixed over the part used,
and water laid on to run continuously down the back sides of the
stalls; or, where it has been found necessary to economize with
water, a small tank has been fixed with the necessary apparatus
to automatically discharge the contents at regular intervals of
time. In these cases the back slab is sometimes quite dry in the
intervals between the discharges, so that the salts of urine soon
deposit and become so hard that they cannot be scrubbed, but

FiaURE 31I.

B a

FiGure 3I2.
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watched wvisitors, and noticed that some of them stand too far
away, as if afraid of soiling their dress, and boys can scarcely
reach high enough. In addition, the front edge of the trough
appears to be too wide, and, being rounded, any drippings on it
sometimes runs outward.

Figure 316 is a plan of a public place. Although the smells are
offensive, they are not nearly so bad as some of the others described.
In this case the slate divisions
are placed at an acute angle
to each other, and a large 7 "
cast-iron bowl with three lips i
is placed in the centre. The ElSURE 316 :
stalls are cut off at the level of the top edge of the bowl, and, as
they do not project far, users are obliged to stand so close to the
basin that the lip catches most of the drippings. A constant
supply of water is laid on to the bowl, so that it is always full
and the contents in continual motion.

Figure 317 1s a section through the basin showing the over-
flow pipe, which can be lifted out when necessary to empty
the contents for cleaning. The
bowls are generally made of
cast-iron, but a few have lately
been fixed made of wvitrified
stoneware.

Figure 318 is a sketch plan

of another arrangement of the
same kind of urinal. The frame-
work of the enclosure is of iron, with slate panels. A skeleton or
lattice-iron roof is fixed over all, and the bottom of the centre
post forms the waste or overflow pipe. On the top end of the
post is a gas-lamp, with red-coloured glass, on which the word
‘“Gentlemen” is embossed. On the floor, at K, in Figure 317,
an open grating is let in to catch drippings. This is the most
objectionable part of the whole arrangement, as the space beneath
is generally charged with offensive smelling matter, such as urine,
street-driftings, cigar-ends, and a host of other things.* This

Ficure 317. Frocure 318

* Since writing the above, several improvements have been made in this
arrangement.—]J. W. C.












1 - | . r |
] =t [ [ AT E
] . | L11E 7l - et &










=






















SOIL PIPES. 263

chamber slops, discharged on to the roof, which was offensive
from the splashings of the slops. In addition to the defects
pointed out, there were no traps beneath the sink or bath, so
that the smells from the drains were laid é N
on to the house by means of the waste
pipes.

The writer could give numerous
examples of this class of work, and cases
where purchasers have tried to save a
few pounds by not employing a sanitary
expert to advise them, before purchasing
a house, as toits sanitary arrangements,
preferring rather to run the risk of being
duped by unscrupulous builders.

Another example is given at Figure
352 of one house in a street, all the
others being arranged in the same
careful (?) manner. In this case the soil
pipe was of lead up to the point B,
and the joints were properly soldered,
but, above that, iron pipe was fixed to
take the rain-water from the roof. The
joints were not made air-tight, so that
smells could escape. The head on the
top end was dangerously near a window,
but the greatest evils were the branch pipe to carry off rain-water
from the lower roof, which was only 2% feet from a bedroom
window, and the overflow from the cistern,
which supplied drinking-water for the
household, connected to the branch rain-
water pipe. The arrows show the defective
arrangements, which, perhaps, were the
cause of the illness of the inmates, and &
which led to the examination and dis-
covery of the evils,

Figure 353 is a fragmentary section
showing a defect that recently came under
the writer's notice. This was in the house of a medical officer o1
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third and attic floors of the house. The soil pipe, which was of
lead, with good soldered joints, was connected at the top with a
leaden gutter as shown. The attic rooms were used for sleeping
in, and the above gutter was continued through each attic to
receive the water from the back and front roofs. The only protection
to prevent smells passing into these bedrooms was a board loosely laid over
the trough gutter. In addition to this abominable state of things,
appearances lead one to think at times this board had 'been
removed so that bedroom slops could be emptied down, and thus
add to the already insanitary state of things.

I should like to diverge from the subject of soil pipes for a
few minutes, to show that it is not always the journeyman
plumber who is to blame for bad work. No matter how skilful
he may be, he cannot make a good job with bad or improper
materials, and, when working to some one else's dictation, it is
not fair the plumber should be charged with the dictator’s
mistakes. Further, the public—that is, those interested in houses
as owners or tenants—are very much to blame for a great deal of
bad work. As an illustration: In a great number of cases where
the writer has been sent for to make an examination of a house,
he has been met by the person interested, and it is really
ludicrous the pains that are often taken to impress upon him
(the writer) that there never has been any illness in the house,
and there is nothing the matter. In these cases one is almost
tempted to ask the person: “ Why send for a sanitary man,
then?” Novices at making examinations of houses would be
influenced by the above class of people, and not thoroughly test
the drains, &c., while old hands at it would simply smile and
make a thovenugh examination,

A case occurred where the writer tested the drains of a house
with smoke and found them very defective, the smoke escaping
between the joints of the stone paving in passages and floor-boards
of rooms. In spite of this proof the owner was not satisfied until
he had called in another adviser, who made a report similar to
the first one’s. The services of both advisers were dispensed
with, and a jack-of-all-trades employed to stop up .the cracks in
the flooring with mortar and putty.

Very often after an examination of a house has been made
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means of valves and service-boxes fixed in the cistern over. In
other cases, where a valve and regulator flushing apparatus has
been used, the weeping pipe has been branched into the pipe
between the valve and arm of the basin,

Twenty to twenty-six years ago the writer assisted to fix
large numbers of water-closet traps in the manner above described.
At that time it was considered to be first-class work, and was
done in all high-class houses. " One case comes back to memory
where the traps for a range of eight water-closets were arranged,
as shown or plan, Figure 365. So much value was not attached
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FiGURE 365.

to ventilation pipes at that time as now, 2-inch and 1-inch pipes
being considered quite large enough for the purpose of preventing
syphonage of traps. In some cases the D-traps were made very
large—that is, 10 inches or 11 inches deep instead of g inches
which was the usual size, and 7 inches wide,
the dip pipe being kept a little distance from
the heel, as shown in section, Figure 366. By
doing this, space is made for a larger quantity
of air to enter, with less displacement of water BT

than is the case with a small size D-trap, in which the heel and
sides are close to the dip pipe. But traps of that size have now
fallen into disuse, being often described as small cesspools. Large
soil pipes were also in much favour, as it was more difficult to
fll them with water so as to start a syphonic action on the water
in the traps. These precautions were taken in the case of the
work shown in Figure 365, which, no doubt, was a thorough
success when judged with the experiences of that age, but it was
also found necessary to fix §-inch flushing pipes to the water-
closets, a larger size with a good head of water often upsetting
* all calculations on the point of trap-syphonage. In cases similar
to Figure 365, which have been renewed within this last ten years,
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SOIL PIPES. 279

of any of the traps were broken. It was found impossible to
break the seals of the traps by syphonage, for the reason that
the branch waste and soil pipes had not sufficient fall, and in
spite of violent tests the D-traps always retained sufficient water
to seal the ends of the dip pipes, but in some cases only to the
extent of £ to } of an inch. The examiner having called in two
other persons to assist him, it was found that when two water-
closets on the upper floors were used at the same instant of time,
the air in the lower portion of the soil pipe would become
sufficiently compressed as to burst through the traps fixed on the
floor below. After the air had escaped, the water would fall back
into the traps, thus leaving them sealed again. It was also found
that another reason the water was not syphoned out of the traps
sufficiently to break the seals was, that so many traps were
connected to the same soil pipe, that each would allow a small
quantity of air to pass, which, in the aggregate, was sufficient,
when added to the air entering through-the 13-inch vent pipe, to
fill the soil pipe, and thus prevent the vacuum being sufficient to
start a syphonic action in the other traps. Air currents up the
pipe-casings would sometimes carry a smell from one floor to
another at a higher level. This is often very troublesome when
making examinations, and the engineer is sometimes misled by
this means as to the source of smells. In the case under con-
sideration the walls were found defective, so that smells could
sometimes pass through to the annoyance of the people in the
offices. It is proposed to ventilate all the traps and enlarge the
vent pipe at the top of the soil pipes, also to take precautions to
prevent smells from passing from one place to another.

At a large building near the Bank of England, a difficult
case came under the writer's notice. Several experts had been
called in at various times to discover the cause of an abominable
smell that was intermittent. The fact of the smells not being
continuous added to the difficulty, as no vapour test would betray
the cause in the same manner as if the smells were constant.
Each sanitary man had taken away the water-closets and fixed
others that he had a preference for. The one who preceded the
writer had the syphon-traps taken out and D-traps placed beneath
cach water-closet, but did not succeed in his object.
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and the joints made. During the operation of making the joints
it frequently happens that so soon as the tacking solder is melted,
the work will shift and so get out of its proper position. On
again moving the piece of work into its position, it will be found
not to fit; but lead being a very soft metal, it is easy to
“spring” it—that is, bend and strain it—until it suits the
intended position.

This rule-of-thumb business should be strongly condemned.
In the first place, a great deal of time is wasted when moving the
work up and down between the shop and the intended position.
The shop is generally in the basement, and the work may perhaps
be going to be fixed on the third, fourth, fifth, or sixth story of
the building, and thus a great deal of the plumber's time is
misspent. In spite of all care taken when fitting the work, it
frequently happens that it does not ““fit” when completed. The
proper way of setting out this kind of work is as follows:—
Let Figure 392 represent a plan of the opening for a single
water-closet. Now water-closets, such as the valve and others,
which require a trap beneath
them, and which have the outlet
in the centre of the apparatus,
require the trap to be placed
central—that is, equidistant from
the side walls. The distance
from the back wall is governed
by the depth of the water-closet
seat. Some architects will have
the seats 1 foot g inches from back to front, and others specify
them to be 2z feet 6 inches, so as to leave more room for the
user's dress, and also to leave room for hanging the perforated
part of the seat as well as the flap. To take a medium, and the
most commonly used, width of seat—say 2 feet—the trap should
be fixed with the centre of the inlet-end 1 foot 3 inches from the
back wall. To mark out the work, first of all set out full size on
the bench or floor the side and back walls, as shown at Figure 3g2.
Find the position of the trap A, and with a pair of compasses
describe a 4-inch circle—that being the usual size of the inlet of
traps. If the soil pipe is 4 inches, and going to be fixed in the

FIGURE 392.
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angle as shown at B, describe a similar circle at that point. If
the soil pipe is to be 3% inches in diameter, or any other size,
describe a circle equal to the end section of the pipe. If the
soil pipe is to be fixed in any of the positions shown by dotted
lines at C, D, E, F, G, or any other position, the circle should be
made in that position. The next thing is to take a piece of strong
lath—say 1 inch thick by 2 inches wide—and

cut it to the exact length between the two 1H .
circles. All the lines can now be rubbed out i

as being of no further use. The next operation Liat WATRl
is to set out a pair of parallel lines, as shown /,‘:c\y

at H, ], Figure 393, the distance apart being a '1@ = A
equal to the diameter of the vertical soil pipe. {sa
Now take a long rod and place the bottom

end on the drain-socket if it is for the first e P

length, or on the top end of the last length of
soil pipe that was fixed, if for an upper floor, and mark on the rod
the top of the floor-joist where the trap is going to be fixed. When
a rule is used for taking a dimension, a mistake may crop in, but by
using a long rod the liability to error is minimized. Now lay the
length of soil pipe between the lines H, ], and measure from the
bottom end with the rod, allowing half-an-inch for a joint at the
bottom end, and transfer the mark of the top of the floor-joist
from the rod to the pipe, and also on the setting-out marks, as
shown at K, Figure 3g93. With the small rod that was cut to an
exact length, set out the distance K to L. 4 inches away make
another mark at M. Between these marks lay the trap so that
the crown of the outgo is below the line of the floor-joist. Scribe
or mark on the bench the shape of the trap, and draw parallel
lines from the trap outgo to the lines representung the vertical
soil pipe, giving these lines a declination from the trap, but not
allowing them to come below the line N, which represents the
bottom edge of the floor-joist. The reason for this being that the
pipe would look unsightly if seen below the ceiling. When small
soil pipes are used it is necessary to bend the end of the branch
soil pipe as shown by dotted lines, for:reasons given in an earlier
chapter.

Marks should be made on the long length of pipe at O, O, and
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then the hole for the branch pipe opened between those marks,
The branch pipe can be cut the exact length, and with the end
at the proper angle for connecting to the other pipe, and if
properly done will not require any rasping or fitting in any way
beyond what is necessary to keep the solder from running through
when the joint is being made. The other end of the branch pipe
should be cut half-an-inch longer than the mark P, Q, to allow
for the outgo of the trap to enter a short distance. As a rule,
the joint on the outgo of a P-trap is straight. After soiling and
preparing the ends, this joint should be made. The branch joint
should then be prepared and placed in position for making, as
shown at Figure 394.

Wood blocks should be fixed inside at R, as described
in an earlier chapter, to support the weight of the trap and
branch pipe. :

The piece of lath that was cut to the exact distance between
trap and vertical pipe should be placed as shown at T, Figure 354,
to insure that they are the proper
distance apart, and should be left
there until the branch-joint is made,
to prevent the trap falling forward,

and also help to support the weight

' of it. The sides of the pipe laying
m T on the bench should be scotched to

prevent its rolling, and a piece of
1-inch pipe bent to a U-shape and laid across the trap, with the
ends resting on the bench, will be found to be all that is
necessary for fixing the work until the joint is made; or two
clout-nails can be driven into the edges of the bench, and a stout
piece of string passed round the trap, the ends being fastened to
the nails for the same purpose.

Before making the branch-joint, a set square should be placed
on the bench-mark K, Figure 394, and should touch the crown of
the trap at S. If a D-trap is being fixed, a straight-edge laid on
the flat top of the trap should touch the bench-mark, K—that
is, if the trap is properly fixed. The above way of setting out
traps and soil pipes is not new, it being taught to the writer
when he was a lad., If taken as a problem in geometrical
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projection, it would be set out as Figure 395; the dotted lines
being the plan, and the firm lines the elevation.

To show the value to plumbers of a knowledge of drawings,
the writer a few years ago had a set of drawings of a house being
built at Shanghai, in China, given to him
for his guidance, as to the positions of
the cisterns, water-closets, sinks, &c. The
whaole of the work was set out full size on
the workshop floor, in London, and made
and put together ready for placing in
position. Brass unions were soldered on
to the pipes where, of necessity, they had
to be made in sections for convenience of
removal or stowing away in packing-cases.
Each part of the work was labelled as to its position, and the
unions were all numbered for the guidance of the workmen who
fixed them. The whole of the work was found to fit its intended
position, and the only hitch was a delay in replacing some
marble slabs for wash-hand basins and urinal backs and stalls
that got broken in transit from England to China.

Figure 39z represents a plain setting-out for a water-closet
trap and soil pipe, but sometimes difficulties present themselves.
Figure 396 is an example. In this case the
water-closet was fixed on the staircase landing, %
and so as not to spoil the appearance of the
elevation of the house, the window was continued / (}%
to the top of the stone landing on which the
water-closet was fixed. In addition to the bend
shown on the plan, Figure 396, another bend
was required, as shown by dotted lines, Figure
397, so as to avoid cutting away the skew-back
of the brick arch outside and the bearing of the
wooden lintel inside.

There are architects who bestow some
thought on the arrangements of water-closets
and soil pipes, but they are the exception rather
than the rule. The above fittings are generally FIGURE 397.
the last consideration when designing a hnuée, and any small

FisuRre 305,
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CHAPTER XXXVI.

WATER-CLOSETS.

It would be a waste of time to give a history of water-closets,
and no real advantage would be gained by filling pages with
descriptions of those kinds which are now obsclete and, it may
be said, forgotten. The writer had thought of describing all those
in use at the present day, but had to give up the intention for
two reasons: Ist—that, instead of a short chapter or two exhaust-
ing the subject, it would fill several volumes of books, and take
more time than he has at his disposal; 2ndly—there are so many
that would have to be named and condemned in the same sentence
as being far from good or suitable for their intended purpose,
that is from a hygienic pomnt of view.

One reason for their unsuitability probably arises from the
fact that there are very few water-closet apparatus that have been
designed or invented by plumbers, or those answerable for the
healthy condition of our houses. A great many have been invented
by others than plumbers, such as—watchmakers, locksmiths,
carpenters, doctors, truss-makers, and such-like people. It is only
just to some of these people to say that in some cases a really
good fitting has been designed. Take for example the valve
water-closet, which was invented by Bramah, and bears his name.
At the present time it is made by all the most important
manufacturers of closet fittings we have, and is still looked upon,
by advanced sanitarians, as the best closet in the market. Several
manufacturers have made improvements in the details, but none
have invented anything to supersede it. Bramah was a cabinet-

maker, although in some of his specifications, for patents, he
describes himself as an engineer.









204 FLUMBING PRACTICE.

could be pushed down to clean the inside. Water-closet overflow
pipes generally smell offensive by reason of their dirty inside.
The hollow rim of the basin is continued round the overflow arm,
so that it and the trap beneath gets thoroughly flushed at the
same time as the basin. The trap, |, to the overflow-arm of the
basin is connected with a pipe, K, one end of which is continued
out into the open air, and the other end connected with the
valve-box, G, under the basin. The wvalve-box is poreelain-
enamelled inside so that no corrosion can take place, and it is
also made as small as convenient so that no large amount of bad
air can be retained in it. A wvent-arm and pipe, K, are fixed so
that when the contents of the basin fall down into the trap they
displace the air out of the valve-box into the open air through
the vent pipe. Without this vent the pent-up air would escape
upwards through the valve-opening of the basin. In some cases
this air is forced through the overflow-trap. This is a frequent
cause of complaint, which, no doubt, led to the adoption of the
vent-arm and pipe. Another use for this pipe is, that with a poor
supply of water fzecal matter will sometimes lay in the trap below
and give off certain gases which could pass through the pipe into
the open air, instead of into the house. The framework of the
above water-closet is cast-iron.

There are great numbers of makers of valve water-closets who
each have their own ideas as to what constitutes a good apparatus;
but there are also several makers, who, in their endeavour to
undersell other people, turn out poor, flimsy things, and which
become a permanent tax, when fixed, for repairs on those who
buy them. :

Some sanitary engineers have valve water-closets made to
their own especial design. Two or three have them made with a
small weeping pipe from the supply pipe to the arm of the basin
to the trap fixed beneath the overflow-arm so as to keep it
charged with water. -

Other engineers will not have any trap to the overflow trom
the basin, but retain the overflow-arm. In this case, if the basin
fills too full the overflow discharges into the safe under the
apparatus. In a great many cases the lead safes are found to
have large pools of dirty water laying in them, and this occurs
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especially when fixed on the bedroom floors where slops are
thrown into the water-closet. In a recent case, when searching
for a cause for smells to which a doctor attributed a case of sore
throat, the safe was found to be full to overflowing of slops, and
which was giving off an abominable stink. The waste pipe from
the safe was choked up with pieces of paper.

The writer once had to see to a valve water-closet that was
much used by children. The overflow from the basin had originally
been made to discharge into the safe, and complaints were made
that the place always smelt offensive. In addition there was
frequently a quantity of water dripping from the safe waste pipe
and down the walls of the house. To prevent this dripping of
water being such a nuisance, a pipe had been fixed from the end
of the safe-waste and continued to the level of the ground ocutside.
This new pipe had become so foul inside that the air which
passed through it escaped beneath the water-closet enclosure and
added to the cause for complaint. In another case the overflow
pipe from the water-closet basin had been continued outside and
connected with a rain-water pipe, but this had to be altered
because of the offensive smells, and also because of the unpleasant
draught of cold air that passed through.

One or two engineers have valve water-closets without any
overflow-arm to the basins. When fixed in this way the plumber
is being continually sent for to regulate the supply of water, as
the basins fill too full or not full enough. In one case the maid-
servants were taught by the engineer how to adjust the valve-
regulators when it was found necessary. No doubt these maids
would make valuable **mates” should they ever become wedded
to plumbers. After several years’ experience, and with nearly all
kinds of valve water-closets, the writer prefers those fitted and
fixed that are similar to that shown at Figure go0.

When inspecting and reporting on the sanitary condition of
houses, the writer very rarely condemns the closets if they are ot
the Bramah-valve description. Even the very worst valve water-
closets. if well flushed and fixed over a good description of trap,
are much better than a great many other kinds that have been
introduced these last few years.

The traps beneath valve water-closets should always be fixed
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CHAPTER XXXIX.

CIRCULATION BOILERS.

A GrEAT many blunders are committed by people who fix hot-
witer boilers. There are so many intricacies that no one, unless
he has had a very wvaried experience, can always be ocertain that
his job is going to be a success.

The mistake 1s frequently made of people attending public
exhibitions and such like places, where they see something they
take a fancy for and straightway purchase it, or a facsimile of its
have it taken home, and then send for someone to fix it. After
it is fixed, grumbling commences, even when the fixing has been
properly done. In the case of ranges, one person will grumble that
it burns too much coal, no doubt thinking that all cooking, &c., can
be done by the range without any coals. Another person will
grumble that the ovens will not bake, or the water in the boiler
will not get hot. Perhaps the real fault may have been that the
range, although a good one, was not suited for the particular class
of work required to be done. It is to be recommended that,
before buying, an expert should always be consulted as to the
suttability of any particular fitting for its purpose. The above
evils are aggravated if the range is not properly fixed. To
confine our attention to the boiler—it is necessary the flue should
not be too small, or it will choke up with soot, and if too large,
a great deal of heat will pass away in a useless manner up the
chimney. The division between the flues and those from the
ovens should be built of fire-bricks, or made of other material
that will not crumble away by the action of the fire, or otherwise
be broken. If this happens, there can be no control over the
heat from the fire, as it will pass away round the ovens when it
1s most wanted for the boiler, and vice versa. The flues should
also be continued to a fair height inside the chimney, and more
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adheres very closely to the boiler. In the next place the manhole
is generally too far away from where the fur most accumulhates;
it is also so very small that a man can only get one hand in at
a time, and he can very rarely see what he is doing. In some
cases special-made chisels, bent for the purpose, have to be used.
Most of the boot boilers have only one manhole, and that is
situated, as illustrated, at P, Figure 419.

These manholes should always be made water-tight. The
importance of this was recently brought to the writer’s notice.
A house was changing owners, and the whole of the plumbing-
work was being overhauled, when it was found that the kitchen
boiler, which was working under a head of about 35 feet water
pressure, was corroded all round the manhole, and so thin that
an aceident (?) would have occurred at an early date. Figure 430
is a drawing of a
section of the man-

hole and part of RIS *‘-_;—‘ W
the boiler, showing M\W‘E%ﬁ%

the position of the
corrosion. It ap- FiaurE 430.

peared that the manhole had leaked, but as the corrosion did not
extend more than 1} inch at the widest part, and only for about
2 inch round the manhole, it 1s highly probable that a galvanic
action had set up between the iron and the red lead cement

which was used for bedding on the cover. The boiler was of wrought
iron, and the manhole plates

of cast iron. The wrought
iron only was affected. TRT

Figure 430 represents a e el
manhole as usually fixed to i
boilers of kitcheners, but for 22227 I3 —i Z : i
an open-range boiler it is 0 =
generally made as shown at bk
Figure 431. The cover being Figure 43r.
fixed inside the boiler, and a bolt passed through an iron bridge-
piece, fixed outside, and screwed up tight with a nut. The hole in
the boiler and the plate are made elliptical. If made round it would
be impossible to get the plate through the hole.
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CYLINDEERS AND HOT-WATER CIECULATION. 327

were draw-offs to sinks on the ground floor. V, V, were similar
draw-offs on the first or chamber floor. W, W, were baths, X,
X, were wash-hand basins, and Y was the expansion pipe. This
was placed at the highest point of the circulating pipe. Door-
ways and similar obstacles compelled this to be fixed where shown.
The return pipe was taken back and branched into the cylinder,
as shown at Z. This, no doubt, caused a shght check on the
circulation of the water, but it was deemed
advisable to make the connection as shown.
It was thought that by reason of the long
length of pipe and the consequent friction of
the water passing through that any water drawn
at the cocks, U’, U', would most likely be
cold instead of hot if it had been connected
in the usual way.

Sometimes, as an economy, the return cir-
culation pipe has been of a smaller size than
the flow pipe. For instance, a 1}-inch flow
pipe has been fixed from the cylinder to the
furthest point away, and an inch pipe carried
back to the cylinder. This is not a good plan,
as reducing the size of the pipe causes, by
the extra friction of the smaller pipe, a sluggish
circulation of the hot water. In addition tc
the extra friction of the water in the smaller i -
pipe, there is also, proportionately, a larger [l .
radiating surface and consequent loss of heat, | li I:
so that for these reasons it is advisable to
have the circulating pipes of the same bore ll
throughout. Another view of a small return
pipe may be mentioned—viz., the smaller the
pipe the larger, proportionately, is the radiating
surface, so that the tem-
perature of the return-
water is much more re-
duced, and, theoretically, g
this ought to cause the

water to circulate more
freely.

Fal
FIGURE 444.
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ORIGINAL MAKERS. ESTABLISHED 1844,

THOMAS GLOVER -& C@)

LONDON, 1881, HEW YORM, 18048, PARIS, 1888, LONDOM, 1RB%.

3 THE SIX MEDALS AWARDED TO
4 THOMAS GLOVER'S PATENT DRY GAS METERS.

The latter being the Highest Award for
ST Divy Gas Meters at the Paris Exhibition, 1867.
Since then we have not Exhibited FOR PRIZES.

 PATENT

DRY "GAS METE &=

Are a Remedy for all the Defects of Wet Meters.

Are suitable for all Climates, whether Hot or Cold.

Mo Loss of Gas by Evaporation.

Cannot become fixed by Frost, however severe.

Are the most accurate and unvarying Measurers of Gas.

Prevent Jumping and unexpected extinction of the Lights,

Cannot be tampered with without visibly Damaging the Outer Case.
Are upheld for Five Years without Charge.

o.
244 to 922, St. John Street, Clerkenwell Green, London, E.C.

Teresnariic Aooress— BOTHIC, LONDON."










INDEX.

Cardboard models of elbows, G4.

Card-wire, use of, 7o.

Card-wiring bends, 47.

Careful laying of drains, 138.

Care to be taken when preparing branch-
joints, 8z.

Carpets in bath-rooms, 219.

Case of drains not laid to proper fall, 133.

Casing for pipes, g5. ;

Casting lead ears for rain-water pipe, 107.

Cast-iron drains, 144.

Cast-iron troughs for urinals, 249.

Casting frame, 22.

Casting lead astragals, 105.

Cast-lead acted on by sun's rays, 24.

Cast-lead traps, 283.

Cast sheet-lead, 21.

Cast v. milled lead, 24.

* Cat's-paw,” 67.

Cause of sweaty joints, 7o.

Caunse of dirty manholes, 137.

Cause of drains leaking, 130, 144.

Cause of drain smells, 143.

Cause of hot water ceasing to run at taps
on upper floors, 336.

Cause of joints leaking, 87.

Cause of lead breaking in sinks, 118.

Cause of lead pipe not being of equal
thickness, 3z2.

Cause of noise in boilers, 313.

Cause of smells from a wash-hand basin, |

230.

Cause of smells from vent pipes, 134.

Cause of stoppage in drains, 132.

Cement fillets to scullery sinks, 191.

Cement for bedding marble tops of
wash-hand basins, 224.

Cement inside joints of drain pipes, 132.

Ceruse, 20.

Cerussite, 17.

Cesspool and -trapping of house drain,

I71.

Cessp%-o’l at foot of stairs, 18z,

Cesspool trap, 181, 184.

Chalk line to mark edge of soiling, 115.

Change of direction in drains, 134.

Channel bends, 137.

Channel branches, 137.

Channel for hot-water pipes, 335.

Charcoal boxes, 123.

Charcoal boxes an obstruction to venti-
lation, 123.

Charcoal useless unless dry, 123.

Chase lined with cement, 101,

Chases for pipes, 049.

Chases for pipes too small, 100,

Chemical combinations of lead, 21.

Chemical properties of lead, zo.

Child's bath, 223.

Chipping holes in boilers, 312.

Chokage of dipstone trap, 130.

341

Cistern bottom, care to be taken when
wiping, 116.

Cistern broken by frost, 119.

Cistern, how to line with one piece of
lead, 108,

Cistern lined with lead, z6.

Cistern overflow connected with seil
pipe, 263, 2035.

Cistern-waste into water-closet trap, 273.

Clay in drain pipe joints, 133.

Claying iron drain joints, 147.

Clean servants fill trap gratings, 135.

Clean water passing through waste pipe
of bath, 209.

Clear water-way through pipes, 40.

Close kitchen boiler, 307.

Coating lead pipes with tin, 32.

Cocks lor baths, 200, 210.

Cocks for spray baths, 222,

Cock to empty cylinder, 324.

Cold countries and safety-valves, 318.

Cold plug fixed by putting into a hot
washer, 120.

Cold supply to boiler, 323.

Cold water drawn from hot-water circu-
lation pipes, 330

Cold-water supply-cistern to hot-waler
boiler, 336.

Collar for iron drains, 157.

Combined waste and overflow bath
apparatus, 212, 213,

Combined soil and rain-water pipes,
261, z68.

Comfort of a bath, zoq.

Commecn drain syphon-trap, 140.

Common way of filling up a bath, 209.

Compasses for fixing joints, 87.

Compasses with shave-hook, 8o.

Compressed air in sewers, 123.

Compressed air passes through water-
closet traps, 278 to 280,

Concrete in drain trenches, 130.

Concrete under drains, 157.

Coned joint to allow for expansion, 204,

Connection between boiler and cylinder
flow pipes, 324.

Connection of bath and slop-sink-waste
pipes, 216.

Connection of pipes with boiler, 313.

Contagious diseases and wash-hand
basins, 243.

Conical swab, 36.

Contents of drain-syphon, 140.

Contracted waterway in pipes, 40.

Contrivances for keeping smells out of
house drains, 125.

Cook grumbles at plumber, 101.

Cooling, shrinkage of lead when, 145.

Copper baths, 208, 210,

Copper-bit joints trimmed up, 93.

Copper-bit joint overcast, gz.
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O

Oak capping on sinks, 119.

Objections to lead pipes for hot water,
325. ?

Objections to Jlong hopper water-closet,
j01.

Objections to ** wash-out™ water-closets,
208,

Obstructions in iron drains, 155.

Offensiveness of pan water-closet, 298.

Offensive smells in urinals, 247.

Office urinals, 257.

Old and modern valve water-closets
compared, 2g2.

Old-fashioned traps, 139.

Old hands at house examinations, 269.

Old lead partly pays for new in exchange,
118,

Old lead rain-water pipes, 103,

Old method of making large lead pipes,

27.
Old method of making pump barrels, 28.
Old specimens of wiped seam pipes, 34
Old way of fixing water-closet traps, 271.
Old way of trapping scullery-sink, 184.
On air drains, 176.
On ball-traps, 184.
On bent drain pipes, how to lay them,

131. :

On digging trenches for drains, 129.
On distorting water-closet traps, 28s.
On dirty corners round scuﬁzr}'-sinkS.

IGL.

On levelling drains, 133.

On emptying boilers, 324.

On enamelled iron sinks, 117.

On errors of judgment, 281.

On fitting ends of pipe for joining 69.

On fixing water-closet traps, 285 to 2g0.

On galvanized-iron sinks, 117.

On lead-lined sinks, 117.

(n lids to sinks, 1g98.

On makers of bath-cocks. 211.

On mechanical traps, 184.

On patents for destroying evil effects of
sewage gases, 123.

On porcelain sinks. 198.

On setting out water-closet traps, 286
to zgo.

(On shaving joints, 70..

On sink enclosures, 198,

(On slate sinks, 117.

On stoneware sinks, 117,

On swilling floors, 186.

On the strength of an arch or cylinder,

I3L.

On tightly fixing hot-water pipes, 332.

On waste pipes, 198.

On waste pipes discharging over gratings,
195.

On wooden sinks, 171.

On various traps, 184.

Open channels for manholes, 137.

Open channels smell offensive, 197.

Open channels with side inlets, 137.

Opening for branch joint to be large, 83.

Opening for clearing stoppages in iron
drains, 154.

Open manhole bends, 137.

Open range, 305.

Ornamental machine-made pipes, 31.

Ornamental swabbing, 38.

Ornamental tacks, o7.

Owvercast copper-bit joint, 92.

Dwvercasting joints, 77.

Overflow from cistern into soil pipe, 263,
2635,

Overflow pipes to baths, 211.

Overflow to sinks, 121.

Overflow to urinal basins, 252.

Overflow to wash-hand basins, 228.

Overflow to water-closets, 295.

Oxidation inside iron boilers, 314.

Oxidation of iron pipes, 103.

Oxide of lead, 2o.

Oxygen, action of on lead, 20.

E:l

PAINTING iron pipes, 103.
Paint under-side of water-closet seats,

304.

Pan water-closet, 28,

Paper hangings in bath-rooms, 218.

Paper test for water-closet basins, jor.

Pasted paper on soldered seams, g8,

Patent bath-waste-valve, 214.

Patent burning, 38.

Patent drain syphon traps, 141.

Patent grease-traps, 187.

Patent slop-sinks, zo1.

Patent * tip-up " wash-hand basins, 236.

Patents for pipe making, 29, 30.

Pattern for astragals, 1o6.

Pattinson's system of extracting silver
from lead, 1q.

Perforated cornice in bath-room, z18.

Pewter, 21.

Piece of soiled lead to catch solder, 72

Piecework plumbers, 264.

Pig lead, z1.

Pipe astragals, 104,

Fipe bending, 39.

Pipe bent into a knot, 54.

Fipe brittle if made too hot, 46.

Pipe casing, 96.

Pipe ends dummied out, 69.

Pipe ends torn off when bending, 42.

Pipe enlarged at branch joint, 85.

| Pipe filled with water before bending, 54
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Rain-water pipes, 1o3.

Rain-water pipes act as vents, 124.

Rain-water pipes as soil pipes, 261, 268.

Rain-water+pipes of iron used for drains,
I45. ] :

Rninjrah:r troughs connected with soil
pipe, 267, 268.

Rainfall runs into London sewers, 123,

Railway station soil pipes at, 276, 277.

Railway station urinals, 25I.

Range water-closets, 303.

Rasping pipe-snds, 7I.

Rats and defective drains, 127.

Rats and tide-flaps, 126.

Rats as scavengers, 127.

Rats cannot get out of iron or stone-
ware drains, 127.

Rats pass into drains when low in
sewer, 127.

Rats propagate under floors, 127.

Rats starved or poisoned, 127.

Reasons for not mentioning a number
of traps, 184. .

Reasons for ventilating sink-traps, 205.

Red lead as driers, 2o.

Red-lead joints to soil pipes, 261, 262.

Reducing iron pipes, 1585.

Registration of plumbers, 264.

Repairing lead sinks, 118.

Result of leaking drains, 130.

Reverberatory furnace, 18.

Ribbon joints, g4.

Right-angled junctions in manholes, 137.

Rim-seats to water-closets, 2gg.

* Ringing " of iron pipes, 148.

Risk with hydrogen gas, 38.

Rivetted boilers, 310.

Rivetted cylinders, 3z20.

Roasting lead ores, 18.

Rolled joints, Bg.

Rollers under hot-water pipes, 336.

Rotten leaves in manhole, 173.

Round pipes, how made, 31.

Rubbish shoots of drains, 154.

Rule of thumb, 57.

Rule of thumb when fixing water-closet
traps, 285, 286.

Rules v. guesswork, 64.

Rusting of pipe nails, gg.

=

Sapnre boilers, 309.

Safe-traps and weeping pipes, 270, 271.
Safes under baths, z215.

Safety-plug in boilers, 318.
Safety-valves on boilers, 318.

Safe waste into soil pipe, 272.

Safe waste pipes, 272, 273.

Salt as a core for lead joints, 78.

| Scullery-sinks should bz

Salt-glazed pipes, 128,

Sand bends, 53. .

Sand bends made to a sharp radius, 53.

Sand bends thin outside, 54.

Sand core for lead joints, 78.

Sand cracks in cast-lead, z3.

Sand interceptors, 186.

Sand in traps, 185.

Sandy soil and drains, 130.

Sanitary engineers and manholes, 136.

Sanitary engineers and water-closets, 264.

Sanitarians and drain pipes, 138.

Sanitarians and stoneware drains, 143.

Sanitarian's trouble commences when
laying the drains, 128.

Sanitary improvements, examples of, 179
to 182,

Scotch joints, g:.

Scouring bends with sand, 47.

Screw caps in iron drains, 155.

Screws for fixing pipes, 101.

Scrubbing brush to clean sinks 119.

Scullery-sinks and dirty corners, 191.

Scullery-sink badly arranged, 185,

fixed on
cantilevers, 1go.

Second-hand water-closets, 204,

Sediment in boilers choke pipes, 3r12.

Self-cleansing syphon-traps, 141. .

Sell-closing valves for wash-hand basins,
227,

Separating other metals from lead, 18.

Separate vents to traps, zo6.

Servants improperly use pantry sinks,
197.

Ser\ricgpipes toboilers ‘*air-bound,"'329.

Setting up iron drain joints, 148.

Settlement of earth under drains, 130.

** Sets "' of wash-hand basins, 241, 242.

Several duommies wanted on large
works, 48,

Several pipes joined to water-closet trap,
274.

Sewer air, 124,

Sewage-bog round a house, 165,

Sewage-conduits should be water-tight,
1065.

Sewage gases pass through water-traps,
I24.

S&wagt; gases kept back by tide-vaives,
126.

Sewage passes through a party-wall, 165,

Sewage soaking through house walls,
165.

Sewerage and sewage, 122.

Sewer-men and sewage gases, 124.

Sewer-men and drain connections, 12g.

Sewer-men have rheumatism, 124.

Sewer vented in a party-wall, 123.

Sewer ventilated into factory chimneys
123.
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“THE PECKHAM’

NO RUBBERS, NO RUBBERS.

NO VALVES. NO VALVES.

SYPHON CISTERN.

The above Cistern is extremely simple in its action, and has great flushing
ower. It flushes well at a low head of water. The flush is certain whether lever
& held or not. There are No VALVES, excepting ball valve, to get out of order,

THUS DISPENSING with RUBBERS, WASHERS, LEATHERS, &c. Water cannot be made
to run by holding down the lever. Flushing power increased towards the last.
Specially adapted for Flush-out Closets: gives good two-gallon flush. Silent
in action.

PRICES.

Cast lron Cistern - - 16s. | Wrought Galvanized Iron - 13s.
Galvanized Cast Iron - - 2Is,

— —

NOTICE.—Ix THE SurreME CouwT oF JupicaTure COURT oF APPEAL, HUMPHERBON
v. BYBR.—Lorp JusTice CoTTON, in giving judgment allowing the appeal of the Delendant from
the judgment of Mr. JusTicE KEkKEWICH, said :—" That not only is the Defendant the Granlec of a
previous Patent for the invention of the Double Cap, but that that was openly shown in his shop
revious to the time when the Plaintiff took out his patent. Therefore, what the Plainiift has done
15 this, he has taken the machine which was protected by the prior ‘Letters Patent' of the
Defendant, and which was exhibited publicly by the Defendant betore the date of the Plaimiff's
* Letters Patent.' In my opinion, therefore, the Plaintiff’s Patent fails—I1T 15 A BAD ONE, and this
action cught to be dismissed.” Lorps {1,:51'1:_;:5 Bowex and Fry concurred, and the appeal of the
Defendant was accordingly allowed, with costs of the appeal, and in tha Court below,

IMPORTANT MNOTICE.—In consequence of the above decision, legal pro-
ceedings will be taken against anyone infringing Defendant's Patent or dealing with
the same; and the public are warned against purchasing Syphon Cisterns of this
pattern unless they bear the name of Milton Syer, Patentee, 36, Rye Lane, Peckham,
London, S.E., and his Trade Mark, ** The Peckham.”

J. H. MoGGRIDGE, Salicifor for the Defendant,
4, Furnival's Inn, E.C.

Sole Maker—MILTON SYER, 36, Rye Lane, Peckham, S.E.
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WINN'S PATENT

ACME. SYRHON CISTILRN;

Patented 1in Patented in

GREAT BRITAIN,. AMERICA.
No. 1163. No, 1163.
PRICE—as drawn; 20s. PRICE—as drawn, 20s.

Galvanized, 28s, Galvanized, 288,

Approved and agthorized for use by the Birmingham Water Works authorities, and by all the
London and leading Provincial Companies. Also now largely used in Barracks, Workhouses, and
Her Majesty's Prisons throughout the country, and adopted by the leading Railway Companies,
while more than 29,000 have been sold 1o the trade.

This flushing-box is suitable for any flushing-rim basin, but especially for Winn's Improved
4 Free-flushing® Basin and Trap, which was designed to meet the want now generally felt for
a good clean flushing pan and trap, constructed upon modern principles, at a moderate cost, the
price being r1s. for cane and white, and 155. for cane colour outside and ornamental flower ivy
inside ; a better quality, in superior porcelain, being 16s. white, and 205, ornamental.

THE ARTISANS, LABOURERS, AND GENERAL DWELLINGS COMPANY, LIMITED,
L S 34, Great Goospe Street, Lo ndan, 5., Agril rpfh, 1850
Megire, CHAZ, Winn & Co., Bimmingham
DEAR S1RS—We have abont ane thousand of your PATENT * ACME " CISTERNS in use at Noel Furk, They
wiork most satisfactorily, and, although somowhat exposed in external water-closets, have sustained no injury from the

severe weinther of the past winter, Yours truly, {Signed] R. E. FARRANT,
Deprefy-Chafrman & Mainaginge LNrecior.

CHARLES WINN & CO., BIRMINGHAM,

Manufacturers of Sanitary Appliances.
LONDON OFFICE: 41, HOLBORN VIADUCT, E.C.

GLASGOW: 268, RENFIELD STREET.

THE “BOSTEL SANITARY APPLIANCES
Ave so Registered as a TRADE MARK.

They have stood the sure test of time, and are established as reliable,
The Brighten Closet is well known for its semplicify and extraordinary cleanliness.

Mone of the Appliances—Closels, Cisterns, Urinal, &e., are made for Cheapanress, but for
Quality of Material and Workmanship, and Reliability—these considered, they
are amongst ke Cheapest.

Can be obtained of any good Plumbers' Material Dealer, or Plumber, or of the Inventor and

Proprietor—
| B [ B{:}STEL, Eecp. PLUMBER,
24, Charing Cross, London, S.W.
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THE PRINCTPIEES

VENTILATION

D.

AND

AND HEATING

THEIR PRACTICAL APPLICATION.

BY

JOHN S. BILLINGS, M.D.,, LL.D. (Edinb.),
Surgeon U.S. Army.

PROFUSELY

This interesting and valuable series
of papers, originally published in THe
Sanitary ENGINEER, have been re-
arranged and re-written, with the ad-
dition of new matter.

The volume is published in response
to the general demand that these im-
portant papers should be issued in a
more convenient and permanernt form,
and also because almost all the reliable
literature on this subject has been fur-
nished by English Authors, and written
with reference to the climate of Eng-
land, which is more uniform and has a
kigher proportion of moisture. The
need of a book based upon the con-
ditions of the American climate is
therefore apparent.

The following will indicate the
character of the subject-matter:

Expense of Ventilation—Difference
Between ‘ Perfect” and Ordinary
Ventilation — Relations of Carbonic
Acid to the Subject—Methods of Test-
ing Ventilation.

Heat, and some of the Laws which
govern its Production and Communi-
cation—Movements of Heated Air—
Movements of Air in Flues—Shapes
and Sizes of Flues and Chimuoeys.

Amount of Air-Supply Required—
Cubic Space.

Methods of Heating: Stoves, Fur-
naces, Fire-Places, Steam and Hot-
Water.

Scheduling for Ventilation Plans—
Position of Flues and Registers—

ILLUSTRATED.

Means of Removing Dust—Moisture,
and I'lans for Supplying It.

Patent Systems for Ventilation and
Heating—The Ruttan System—Fire-
Places—Stoves.

Chimney-Caps—Ventilators — Cowls
—Syphons—Forms of Inlefs.

Ventilation of Halls of Audience—
Fifth Avenue Presbyterian Church—
The Houses of Parliament—The Hall
of the House of Representatives.

Theatres—The Grand Opera-House
at Vienna — The Opera-House at
Frankfort-on-the-Main — The Metro-
politan Opera-House, New York—The
Madison Sguare Theatre, New York—
The Criterion Theatre, London—The:
Academy of Music, Baltimore.

Schools.

Ventilation of Hospitals—5St. Peters-
burgh Hospital—Hospitals for Conta-
gions Diseases—The Barnes Hospital
—The New York Hospital—The Johns
Hopkins Hospital.

Forced Ventilation — Aspirating-
Shafts — Gas-Jets — Steam Heat for
Aspiration—Prof. Trowbridge's For-
mula — Application in the Library
Building of Columbia College—Ven-
tilating-Fans—Mixing-Valves.

The book is free from unnecessary
technicalities, and is not burdened with
seientific formulz.

It is invaluable to Architects, I hysi-
cians, Builders, Plumbers, and those
who contemplate building or re-model-
ing their houses,

Lavge 8vo. Handsomely Bound in Cloth. Price 155. Postage Paid.

Address :

Book DEPARTMENT,

THE ENGINEERING AND BUILDING RECORD,
g2 and g3, Fleet Street, London.



AL WESREID & CO,

MAKERS OF
BATHS, LAVATORIES, WATER-CLOSETS, URINALS, PLUMBERS'
BRASS WORK, SANITARY EARTHENWARE, FIRECLAY SINKS,
PATENT FOLDING LAVATORIES FOR HOTELS, RAILWAY CARS,
STEAMSHIPS, &c.,
69, ST. MARY AXE, LONDON, EC.

SOLE MANUFACTURERS OF

. II’.'.'Il\l .

el

WE respecifully invite attention to Pearson's Patent “Twin-Basin” Water-Closet, It is
simple in construction, is entrely without that complicated mechanism by which most
other closets are worked, and consequently less liable to ger out of order, the very important
features, however, be ng cleanliness and protection against foul air from the Sewer.

Tue closets have been thoroughly tested by many years® use in Hospitals, Schools, Railway
Siations, Hotels, Factories, Warchouses, Mansions, and Cottages, with the wery best results.
They have been tried and approved by the highest Sanitary Authorities, by Architects. and by
the Medical Profession.

Below @5 an extract from one of the momerous Testimonials received,
" SuRvEYOR's Orrick, Guy's HospiTar, Lonoon, rofli February, 1877

P Taken altogether, 1 have seen nothing to equal the Pearson's Closat, or I should not
have introduced them for use in the Hospital

{Sigircd VARTHUR BILLING, Survcyor fo the Hosfaital.™

——

For Diagrams and List of Prices, apply to the Manufacturers as above.
GOLD MEDAL AWARDED AT THE INTERNATIONAL HEALTH EXHIBITION, LONDON 1884,









WATER-WASTE PREVENTION:

Its Importance and the Evils Due to Its Neglect.

With an Account of the Methods Adopled in Various Cities in Great Britain and the Usited Stales.

By HEKRY C. MEYER, Ediior of Thr ENciEERING A%D BUILDIRG RECORD.
With an Appendix,

EXTRACT FROM PREFACE,

During the summer of 1882 the lditer of ToE Excivezrineg ANDp Buinpixe REcomn carelully
investigated the methods employed in warious cities in Great Brilain for curtailing the waste of
water without subjecting the respective communities to either inconvenience or a limited allowance.
The resulis of this investigation appeared in a series of articles entitled * New York's Water-
Supply.” the purpose being to present to the readers of Tue ENGINEERING AND BuiLpisc Recorn
such facts as would stimulate public sentiment in support of the enflorcement of measures
tending to prevent the excessive waste of water so prevalent in American cities, and especially
the City of New York, which was then saffering from a short sepply. MNumerous requesis for
information, together with the recent poapular agitation in connection with a propesition to
increase the powers of the Water Department of New York City with a view to enabling it to
restrict the waste of water, have snggested the desirability of reprinting these artieles in a more
convenient and accessible form, with data giving the resulis of efforts in this direction in American
cities since the articles first appeared, so far as they have come to the author's notice.

TaBLE oF CONTENTS :

CHAPTER [.—Conpition o Mew Yorx's
WATER-SUPPLY.—Mr. Thomas Hawksley
on Advantages of Waste-Frevention—
Condition of “Water-Supply in England
Thirty Years Ago—Means Adopted to
Prevent Wasie in Great Britain—Norwich
the First Eit; in England io Adopt
Measures of Prevention—London: the
Practice There.

CHAPTER II.—Grascow.—District Melers
Tried as an Experimeéni—Resulis of
Experiments—Prevalence of Defective
Fittings—Testing and Stamping of Fit-
tings—FRules Governing Plumbers' Work.

CHAPTER III.—MarcresTER—History of
Waste-Prevention Measures—DMeihods of
House-to-House  Inspection—Duties  of
Inspm:mrs—h]liethndu of Testing and
Stamping Fittings.

CHAPTER IV.—LiverroorL.—Change from
Intermittent to Constant Supply—Method
of Ascertaining Locality of Waste by Use
of District Meters—Method of ﬁause
Inspection—Method of Testing Fittings.

CHAPTER V.—PRovVIDENGCE AND CINCIN-
wAaTL—Review of Measures to Prevent
Water-Waste in the Unites States prior
to 188z—Providence, R. I.: Results follow-
ing the General Use of Melers—Cincin-
nati: Methods of House Inspection with
the Atd of the Waterphone—Results
Attained, ;

Large 8vo.

Sent (post paid) on receipt of price. Address,

CHAPTEE VI.—New York.—Measures Adop-
ted by the Department of Public Wor
prior to 1852,

CHAPTER VII.—GexeraL CoNCLUSIONS.—
Points to be Considered in Adopting
Meazsures for Large Cities,

APPENDIX.—PorxTs SUGGESTED IN THE
COoNSIDERATION oF VARIOUS METHORS —
Water-Waste Prevention in Boston in
1863 and 1883—Resulis Attained—Waste-
Prevent on in New York City—Liverpool
Corporation Water-Works Kegulations—
Glasgow Corporation Water-Works Regn-
lations—Description of Standard Fittings
—Penalties {for Violaton=—Cisterns 1.
Valve E-l.ipizlllﬁl 1o Waler-Closets in New
York City—New York Board of Health
Regulations Concerning Water-Supply
to Water-Clasets—Letters from Water-
Works Authorities Sustaining the Action
of the New York Board of Health in Re-
quiring Cistern-Supply to Water-Closets
—Extracts from Keport of Boston City
Engineer on Wasteful Water-Closeis—
Fri ed Water-Eates on Water-Closets
in MNew York—Reszolutions of the New
York Eoard of Health Endorsing the
Propored Water-Rates for Water-Closets
—Excerpts  from Articles Explaining
Metheds of Arranging Water-Supply to
Water-Closets to Secure the Minimum
Water-Rate in New York (with Illus-
trations)

Bound i Cloth, 5s.

Boox DEPARTMENT,

T ENGINEERING AND BuiLpixs REcorp,

gz and g3, Fleet Street, London, E.C



JOHN SMEATON, SON & Co.

PLUMBERS,
SANITARY, HYDRAULIC, VENTILATING, AND
HOT-WATER ENGINEERS,
56, Great Queen Street, Lincoln’s Inn Fields,

CATALOGUE FREE. LONDON, W.C. CATALOGUE FREE.
DRAINAGE, WATER SUPPLY & SANITARY PLUMBING

MOST IMPROVED SYSTEMS,

RECEIVE SPECIAL ATTENTION.

iy

T he
“ Nawutilus |“| "|

Closet. ‘ |,|| ||| | '. "

These Closets are supplied with
handsomely decorated brass cast
or polished wood patent syphon
cizterns, lead dewn servica
pipes, and hinged seats to enable
them to be used as urinals and
slop sinks. They can be had in
col mrs at a slight extra cost.
The “Nautilus ™ i5 strongly re-
cotnmended a8 thus the ordinary
un=ightly wood casing is entirely
dizpensed with; it is specially
adapted for W.C. rooms of small
dimensions, where space is an
object. Of the two types of the
= Mautilus "' we strongly recom-
mend the * Rapid Flush ™ as the
most sanitary.

| | ih‘l”'"'!”

th il _. |||||H.|||I|II|||||H|\\||\ i
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PRICES.

From .. £3 3s.
o T e et L3 Sk 1
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A WARM BATH IN 10 MINUTES.
Cost of Gas, ld.

The New Patent ‘“Calda.”

Gas no contact with Water.
GAS BATHS from £4 12s. 6d.
PATENT *“RELIANCE™* Gas Conservatory Boilers.

Fixep IxsipE wiTH PERFECT SAFETY.

G. SHREWSBURY,
122, Newgate Street, London, E.C.

BASEMENTS, AREAS, COAL CELLARS, AND ALL UNDERGROUND
PASSAGES AND WORKS, Lighted and Fentilated most effectively.

WALSH AND SON’'S

NEW PAVEM ENT LIGHT (REGD.)

CHEAPEST IN THE MARKET.
Premises— 13, PENNY STREET, BL:‘!CH’BLFRf\'T.

May be seen at owr New

PARTICULARS AND PRICES ON APPLICATION.

N@u LCTS,

This space is veserved for the announcement of

H. P. SKIDMORE,

oF

ATLAS TUBE WORKS, NETHERTON, NEAR DUDLEY,

Manufacturer of

IWROUGHT-IRON TUBES for GAS, STEAM, WATER, e,






PIPE AND FITTING.

Steam-Heating Work—Good and Indifterent.
Piping Adjacent Buildings: Pumps v. Steam-
Traps.

True Diameters and Weights of Standard Pipes.

Expansion of Pipes of Various Metals,
Expansion of Steam Fipes. e
Advantages Claimed for Overhead Piping.
Position of Valves on Steam-Riser Connection.
Cause of Noise in Steam Pipes.
One-Pipe System of Steam-Heating. ;
How to Heat Several Adjacent Buildings with
a Single A.HPamms. _
Patents on Mill's System of Steam-Heating.
Air-Binding in Return Steam Pipes.
Air-Binding in Return Steam Pipes and Methods
10 OVercome it.

VENTILATION.

Size of Registers to Heat Certain Rooms.

Determining the Size of Hot-Hair Flues.

Window Ventilation,

Removing ".Fatpuur from Dye-House,

Ventilation of Cunard Steamer © Umbria."

Caleulating Sizes of Fiues and Registers.

On Methods of Removing Air from Between
Ceiling and Eoof of a Church.

STEAM.
Economy of using Exhavst Steam for Heat-

ing.

Heat of Steam for Different Conditions.

Superheating Steam by the use of Coils,

Eftect of Using a Small Fipe for Exhaust
Steam-Heating.

Explosion of a Steam-Table,

CUTTING MNIPFLES AND BENDING
] PIPES.
Cutting Large Nipples—Large in Diametcr and
Short in Length.
Cutting Crooked Threads.
l:uu,in_ft a Close Nipple out of a Coupling after
a Thread is Cut.
Bending Pipe,
Cutting Laige Nipples.
Cutting Various Sizes of Thread with a Solid
e
RAISING WATER AUTOMATICALLY.

Contrivance for Raising Water in High Build-

ings.
Criticiam of the Foregoing and Description of
Anather Device for a Similar Purpose.

MOISTURE ON WALLS, &c.

Cause and Prevention of Moisture on Walls,
Effect of Moisture on Sensible Temperature,

MISCELLANEQUS.

Heating Water in Large Tanks.

Heating Water for Large Institutions and
High City Buildings.

Questions Relating mli.'-?amr-Tnn ks.

Faulty Elevator-Fump Connections.

On Heating Several Buildings from one Source.

Coal Tar Coating for Water Pipe.

Filters for Feeding Houze-Boilers.  Other
Means of Clarilying Water.

Testing Gas Pipes for Leaks and Making Pipe-
oints.

Will Boiling Drinking-Water Purify it?

Differential Rams for Testing I‘}iuiuga and
Valves.

Percentage of Ashesin Coal.

Automatic Pump-Governor.

Cast-Iron 5 fz for Steam-Radiators.

Methods of Graduating Radiator Service
According to the Weather.

Preventing Fall of Spray from Steam-Exhaust

ipes.

Exhaust-Condenser for Prevemting Fall of
Spray from Steam-Exhaust Pipes.

Steam-Heating Apparatus and Plenum’ (Venti-
lation), System in Kalamazoo Insanc
Asylom.

Heating and Ventilation of a Prizon.

Amount of Heat Due to Condensation of Water.

lixpansion-Joints,

Re-setting of House-Healing Boilers—a Po:-
gible Saving of Fuel.

How to Find the Water-Line of Boilers and
Position of Try-Cocks.

Low-Pressure Hot-Water System for Heating
Buildings in England (Comments by The
Sauitary Engineer).

Sream-Heating Apparatus in Manhattan Com-
-pany's and Merchants' Bank Building,

ew York,

Boilers in Manhattan Company's and Mer-
chants’ Bank Building w.th Exiracts from
Specifications. ]

Sieam-Healing Apparatus in  Mutual Life
Insurance Building on Broadway.

The Setting of Boilers in Tribune Building,
MNew York.

Warming and Ventilation of West Presbyterian
Church, New York City.

Principles of Heating-Apparatus, Fine Arts
Exhibition Building, Copenhagen.

Warming and Ventilation of Opera House al
Oedensburg, M. Y.

Systems of Heating Houses in Germany and
Ausiria. k
Steam Pipes under New York Streets—Differ-
ence Between Two Systems Adopted,
Some Details ol Steam and Ventilating Appar-
atus nsed on the Continent of Europe.

MISCELLANEQUS QUESTIONS.

Applying Traps to Gravity Steam-Apparatus,
Expansion of Brass and lron Pipe. :
Connecting Steam and Return Risers at their

Tops.
incr]{Jseﬂ in RunningHydraulic Elevators
On Melting Snow in the Streets by Steam.
Action of Ashes Street Fillings on Iron Pipes,
hrraggﬁme_m of Steam-Coils for Heating Qil-
tills,
Converting a Steam-Apparatus into a Hoi-
Water Apparatus and Back Again.
Condensation Per Feot of Steam-Main when
laid Under Ground.
Oil in PBoilers from Exhaust Steam, and
Methods of Prevention.

Address, Book DEPARTMENT,

THE ENGINEERING AND BUILDING RECORD.

gz and g3, Fleet Street, London.

and Undergtanding

UfMedicine
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QP\T‘NG APPARA
Ll WOOD.,

MEDALS AWARDED.  Birmingham Street Foundry

-Water Enginecring Works,

ariois Bt el - STOURBRIDGE

—

MANUFACTURERS OF THE

INPROVED EXPANSION JOINT HOT-WATER PIPES, COILS, BOILERS, &.

OUR HOT-WATER JDIHTS HAVE GAINED UNI‘H’EHSJ&L APPROBATION.
Estimates for Heating P

ublic Bmfrfz:uga G reenhouses, &e. e,
WFEITE FDR CATALDGUE

HOT BATH & RANGE BOILERS,

WATER

Inventor, Patentee,
Manufacturer,

T
J. ATTIWNQOD.
mm
Engineer, Ironfounder,

STOURBRID (}E "

THE ONLY ATTWOOD IN THE TRADE

HOT-WATER BOILERS,
PIPES, JOINTS,
VALVES, BATHS,
PUMPS,

[llustrated Catalogue Post Free.

ATTNOOD'S 4 IMFROVED

COMPACT,
NEAT,
DURABLE,
CHEAP.

HUNDREDE OF THOUSANDS SOLD AND IN USE.

CHURCHES, SCHOOLS, MANSIOMNS, GREENHOUSES, -COMSERVATORIES,
&c., HEATED COMPLETE. ESTIMATES FREE.

]
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