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PREEACE TO THE THIRD EDITION.

— e ——

THis work, with the exception of the chapters on * Cowl-testing”
and “ Hand-workers,” has been entirely re-written, whilst many new
chapters have been added, some of them to call special attention to
certain errors of principle and practice in the modern method of
plumbing and draining a house. A lengthy chapter has also been
added on the important subject of “The Loss of Seal in Traps, and
Trap-ventilation.”

For greater ease in opening the folding plates, the size of the
book has been enlarzed ; whilst to prevent its becoming cumber-
some, the size of the type has been reduced.

No detail has been considered too small to dwell upon, for if
he who takes care of his pence is pretty sure to take care of his
pounds, so he who takes care that he is right in the detail will take
care that he is right in the whole.

A farmer knows that however well hedged in his cornfield may
be, it will not be safe against the ravages of stray beasts if only one
gap is left. And we have learnt that however well considered and
well planned the plumber’s work and drainage of a house may be,
it will not be perfectly sanitary with a defect here and there in the
workmanship or appliances.

During the last few years many improvements have been made
by inventors and manufacturers in various sanitary appliances—
improvements small perhaps in themselves, yet great in their
results. A man's life is said at times to “hang on a thread.” At
such times a “little defect ” in the water-closet arrangement—a poor
kind of closet, or a closet poorly flushed, an uncleansed or an un-
sealed trap, an unsound jointing of a *fixture” with its waste-
pipe or soil-pipe, or the exhalations from badly positioned ventilating-
pives of soil-pipes, or drains—may be quite sufficient to * eat ” that
thread away. Or a glass of water drawn from a cistern contaminated
with sewer-air (from its juxtaposition to ventilating terminals from
soil-pipes or drains), or his food cooked in water drawn from closet-
cisterns, or from uncleansed cisterns—cisterns which have never had
their contents entirely changed from the time they were fixed—may
be quite sufficient to carry the poor patient to that bourne whence
no traveller returns.

That this book has imperfections no one is more conscious of
than myself ; but it may be some apology to say that it has been
written in the tired hours after busy days.

MNEw-HoLMmE, BrRoOMLEY, KENT,
January, 1884.







PREFACE TO THE FIRST EDITION.

| THERE are a “ thousand gates to death!” Few are wider, or open
more readily, than those in our own homes, when unlocked by
noxious gases or bad air from drains, ete.

How many deaths have been caused by a polluted water-tank, a
brick cesspool, a foul drain, a diseased water-closet trap, a bottled-up
soil-pipe, a sink * fed/"-trap! Is not the very name ominous, and
ought it not rather to be called a death-bell-trap?” At any rate,
it sets the death-bell ringing occasionally.

All England was alarmed some time ago when it heard one of
these gates to death rattling upon its hinges, and threatening at
every moment to fly open—under the influence of one of the evils
enumerated above—for a royal prince to pass through. Another
puff of bad air, and who knows how wide the gate would have
opened ?

“Shut this gate,” is the gratuitous advice given to passengers
as they ride along on our railways, and look out upon the broad
acres. But both the /hard seated and the comforfably seated
observers of this advice alike ride on, careless of the notice, for
they cannot touch the gates, even with their longest fingers, and the
gate that is open for any stray beast to go through must be open
still.

But the gates of which I speak can be reached, and shut too, by
every house-maker, if he will but take the trouble and precaution.
To aid him in this most w/helesome work, and to help him to puta
padlock upon such gates, is the aim of the writer in this little
treatise.

In every house a water-closet may be considered a necessity, and
a slop-sink a convenience. By English people lavatories and baths,
fitted up with hot and cold services, would, I suppose, be considered
a luxury. Well, so is a bed, but few John Bulls would care to sleep
without one, if they could at all manage to buy it. And where







PREFACE AND INTRODUCTION TO THE
SECOND EDITION.

e i e

THE first edition of this book was made larger than was at first
intended, not because booksellers, like bakers, count thirteen to the
dozen, but because the Author wanted some little time to elapse
before issuing a second edition. In this, however, he is agreeably
disappointed, for the book, having found favour with the public, is
already in need of a reprint. The chief fear in this re-issue is
that, as the book has grown so much larger, holders of the original
copies will be somewhat dissatisfied, especially as the price of the
new copies has been but little increased, though the cost of repro-
duction has been considerably enhanced by the additional illustrations.
The family tailor must often be puzzled to know when to turn the
youth into a man, His coat cuts into as much cloth as the father’s,
yet he dare not charge the father’s price for it—poor goose !

This treatise was dedicated to Aead-workers and Aandzvorkers,
hoping to gain the audience of both classes, and to stimulate all
concerned—and that surely is every house-dweller—to take greater
interest in Sanitary Plumbing. No house is safe for a human being
to live in—much less, therefore, to become his Aome—where the
plumbing-work (or house-drainage) is in an wnsanitary state. Call in
the surveyor before taking a house by all means; but call in an
expert—the sanitarian—and medical* man, too, if need be, to
certify that the house is in a perfectly sanitary condition, and then
take possession, and make it * Home, sweet Home.”

What a happy day it will be when the Aygiene of a dwelling-house,
as well as the style of its architecture, shall receive its due con-
sideration, when the three most essential, and at the same time the
most inexpensive, things in the world shall be let freely into our
homes : when pure air shall be made to circulate, not only through

* The shoemaker should stick to his last.







PREFACE AND INTRODUCTION TO THE SECOND EDIT/ON. XxVii

seeking hand-worker (for, like the majority of men, his means are but
small); on the contrary, the author is anxious to help him ; and
therefore any dozen plumbers clubbing together and buying a dozen
copies of this veolume shall receive them at fwwo-fhirds of the
published price.

The plumbing-work at Marlborough House, Buckingham Palace,
and in scores of noblemen's and gentlemen’s houses in various parts
of the country, has been reconstructed on the principles laid down
in the first edition of this book, and further shown and illustrated in
this second edition.

This second edition consists of an Appendix of six chapters, in
which the subjects treated of in the previous edition are dealt with
in greater detail ; whilst a topic of much importance, on which
nothing was written in the other edition, has here been fully
considered—viz., Cowl-festing.

The knowledge of Sanitary Plumbing is spreading rapidly, both
in England and America; though in each country it is chiefly
levelling downwards. In the latter country, the bad principles
of internal plumbing are not so thoroughly ingrained in the
plumber as in the former country, and are therefore more easily
eradicated. But while the claim to greater theoretical knowledge,
with the desire to increase that knowledge, might be given to
the American plumber, the claim to greater practical skill must
be yielded to the English plumber—that is, as far as the writer
is a judge.

It 1s, of course, of wvery great importance that the man who
plans a work—the Jread-zorker—should thoroughly understand what
he plans; but it is equally important that the man who dves the
work—the Aand-worker—should understand it too; not only the
practical part of what he has to do, but the theoretical part also ;
for during the progress of the work, /e will be ever on the sgod,
and if his eyes are open, he will see (especially if it be Sanitary
Plumbing) many little things which will help or mar the whole thing,
just as these things are treated per se - whereas the head-worker, the
man who planned the thing, will ofien only revisit the work, Rip-van-
Winkle-like, when all is changed, when the chief work is all hidden
over and #n sifw. Then, Educate the handworker! should be the
cry of all who wish for true progress in sanitary matters.

In this busy age, when the swiftness of time can only be check-
mated by laboursaving inventions ; when printer, postman, and







THE

PLUMBER AND SANITARY: HOUSES.

CHAPTER 1.
INTRODUCTORY,

HarreR'S Monthly Magazine, in reviewing m}r “ Lectures
on the Science and Art of Sanitary Plumbing,” states that

H.R.H..the Prince of Wales said, when slcu.-,l}r recovering |

from the fever that so nearly proved fatal to him, “If I were
not a Prince, I would be a plumber.” - The serious illness of
His Royal Highness (perhaps from bad plumbing) has done
more for the advancement of the knowledge of the principles
of sanitary plumbing than any work he could have accom-
plished by being a member of the craft. For, since his illness,
architects, civil .engineers, medical men, sanitary engineers
(a new profession), and the general public—greatly en-
couraged by the Press—have been turning their attention to
House-plumbing and Drainage, and wherever they have
turned, from the mansion to the cottage, they have found the
laws of health ignored. And if George Smith had been
alive, he would have found, from the discoveries made in this
direction, another argument in favour of his theory, *that
civilisation and knowledge of the arts is rather retro- than
progressive, that Adam and Eve were perfect in all science,
literature, and art, and ever since their time we have been
steadily forgetting.” Certainly we had forgotten (if we
ever knew) how to get rid of sewage and house-refuse
from our homes without endangering the health of the in-
habitants,
B







INTRODUCTORY. 3

nection with the sewer, or, from their great size¥, elongated
cesspools; the waste-pipes and soil-pipes, from want of
ventilation, noxious gas-holders—except where they have
been eaten through by such gases, and wventilate them-
selves into the house; the sinks, dirt-collecting places ; the
water-closet apparatus, excrement-containers ; the traps under
the sinks, baths, water-closet safes, lavatories, and water-closets,
as well as to the soil-pipes and drains, filth-collection boxes.

And what shall be said of the cisterns for supplying the
“ fittings ” just enumerated, apart from the poorness of the
supply of water to such places? Placed where no servant or any-
body else can get at them to properly clean them out, and where
the water cannot help getting contaminated, they are to be
found in very large numbers, even to-day, where the effluvia
from water-closets, the foul air from ventilating pipes, the ex-
halations from dust-bins, the wvitiated air in bed-rooms, can
reach them; fixed as they are, in water-closets, cupboards
under stairs, in sculleries, under bed-room floors,—where not
only the drainings from floor-washings, but an accident with
a chamber-utensil would also drain into them,—and in all
sorts of out-of-the-way places. And the water is not only
contaminated by cisterns being badly placed, but also from
the method of supplying the water-closet apparatus, viz., on the
service-box or cistern-valve principle. And the cistern, with
its water contaminated in the way we have just seen, is made
to supply the drinking-water tap, the draw-off tap for
potable purposes, the kitchen boiler, the hot-water circulation,
and the water-closets and urinals, without the slightest at-
tempt at separation,

Then there are the dust-bins or dust-holes for the house
refuse—places that might often be called fever beds. Every
kind of abemination is to be found in them at times, from
rotten eggs to dead cats. On lifting the covers from such
places, the stench is often strong enough to pollute the air
over a large area,

* Ttisnot atall an uncommon thing to find a 16-inch pipe-drain, where a 6-inch
wm}!ni be ample size; and it may be said to be a general thing to find a-inch
drains where 6-inch, if not 4-inch, would be the better size.

E 2

Cisterns,
YWater con
taminators.,

Dust-bins
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It was a great step forward when traps which admit of Traps
being easily and thoroughly cleansed by small water flushings Febecanang:
were first used ; but unfortunately such traps have been
largely fixed without wventilation, and the protection which
ought to have been gained from them has often been only a
mockery, for the discharges sent into them and their pipings,
from want of efficient ventilation, have often unsealed them
by syphonage, and thereby rendered them valueless, ;

Another great advance towards a better state of things Sewers
was made when the house-drain was “ disconnected ” from the iseonected.
sewer (or cesspool), and a “self-cleansing” water-trap sub-
stituted for the valve-flaps ; * for whilst the flap, by its weight,
impeded the flow of water or passage of matters through the
drain, it was of little or no value for keeping out the sewer
air, T

The disconnection of all pipes for the removal of “dirty Disconnection
water” and sewage, where they enter the house, may be con- °f FiPes:
sidered as the key to sanitary (that is to say, wholesome)
plumbing and drainage ; it literally opens all such pipes to
the purifying atmosphere oufside the house. But if we want
perfection in sanitary matters, and to exclude noxious gases
effectually from our houses, we must not rely too much upon
the disconnection of waste-pipes, soil-pipes, and drains;
for though such pipes may he completely cut off from the
sewer or cesspool, as well as from one another, they may, by
bad trapping, bad arrangement, and bad appliances, become
generators themselves of foul gases, .

The value of good water-flushings through all such pipes Water-
at the time they are fouled, (i.., used) cannot be over-estimated, 2V*Ms
and this can be done by proper appliances without any ap-
preciable difference in the total conswmption of water, the
water being sent into the fittings and pipes in copious flushes,
instead of continuous driblets ; so water companies need not

* Many Vestry Boards in London even now insist upon valve-flaps, whether
the drain be trapped or not.

t+ My assistant made an inspection of a large number of flaps in one of the
London sewers, but he did not find ene perfectly sealed.






INTRODUCTORY. 7

It is an astounding thing that while the nations of the
civilised world use up the rescurces of their countries in
training soldiers and sailors in the art of war, teaching
them how to grotect life and property from the ravages of
war, they do comparatively nothing to teach the people—
to teach plumbers, the professions and the trades con-
cerned—how to make healthy homes, that is, to seve life
from the diseases arising from filth and badly-drained
houses.

The nations ‘do not look at these things as they ought.
The people have gradually grown up into such a state of
things that their inconsistencies are not noticed.. How
would such a state of things strike a visitor, say from
another planet? One would like such a visitor of the
Carlylean type (if there be such in other worlds) to visit
our own shores, and for the Commander-in-Chief and the
First Lord of the Admiralty to take him to our military
academies and naval schools, to our arsenals and dock-
yards, and show him England’s great apparatus for protecting
this “tight little island” from the ravages of war, And
then one would like this visitor passed on to the -Home
Secretary and the First Commissioner of Works for a time,
to see what the State is doing to sawe the life of her sons
from the illnesses incident to bad plumbing, bad drainage,
and ignorance of the laws of health; to see her splendid
institutions, her magnificent sanitary science halls, where
willing students may perfect themselves in the knowledge
of sanitary plumbing and drainage, &ec. °

One would also like to take this visitor to Hyde Park,
on an afternoon in the London season, and show him the
dlite of society, the groups of grandly-dressed people, the
fine horses, the magnificent equipages and their powdered
“ fixtures "—the gaily-coloured, motionless footmen standing
up behind—the “strings” of grand carriages, the rolling
wealth : and then to take him to the one-rocm lodgings of
the London poor—rooms bare of everything except children,
dirt, and poverty ; to the “rookeries” of St. Giles's; the
slums of Lambeth and Whitechapel; to the stinking holes

Want of
Government
aid.

Visitor from
another
planet.

Visit to the
armies and
navies.

Visit to
Hyde Park.

The slums of
London,






INTRODUCTORY. G

to be the care of the rich, whether the Government of the
country aids in this matter or not, to see, for their own sakes
if for no higher reason, that the dwellings of the poor are
made wholesome, The poor have no power or means to do
this themselves.

The execrable arrangements provided for the very poor
are a disgrace to our country. One wonders how land-
lords can takethe rents of such hovels. The money must
surely burn holes in their pockets, at times. One is glad he
is not a landlord when he sees such miserable places, and
thinks of the sanitary (!) arrangements belonging thereto.

In this commercial age, everything (except bric-a-brac,
dress, and high living) becomes a question of cost. It may
therefore be encouraging to those who invest their money in
house property, as well as to house-owners and builders of
houses generally, to know, that when building a house it costs
little more, with good planning and simple appliances, to make
it wholesome, as far as the plumbing and drainage are con-
cerned, than to make it unwholesome on the old or ignorant
order of doing the plumber's work and drainage. The houses
“run up” here, there, and everywhere, in our London suburbs,
by Tom, Dick, or Harry, for the classes who have little or
no knowledge of building, or house sanitation, and who have
but little choice in selecting w/ere their home shall be, ought
to have this redeeming feature about them, however ugly, ill-
designed, and badly-constructed they may be, viz, that they
are safe to live in, as far as the internal plumbing and drain-
age are concerned. :

It is all very well to blame architects for bad buildings
and bad drainage, but what have architects to do with nine-
tenths of the dwelling-houses erected, especially in the
“suburbs?"” As to the thousands of “villas,” the terraces, and
the rows of houses down the side-streets, closer to each other
than peas in a pod, and about as diversified ; the chances are,
such buildings have never been entered by an architect, and
the only good thing about them has probably been copied,
without the smallest acknowledgment : for we live in an age of

Cost of
making houses
healthy.






INTRODUCTORY. L1

In mansions with marble tessellated pavements in the halls Grand
and corridors, polished oak flooring in all the best rooms, ;’Ezf;:;;:
with costly decorated walls and ceilings everywhere, with
grand paintings hanging upon every wall, with marble statu-
ettes standing in every niche in the * grand " staircase, and at
every corner of the terraced walks, with large stables filled with
hunters—the writer has heard the owners of all this whistle to
the tune of * Hang the drainage, let it be!” when he has told
them that their fine house is honeycombed with bad drainage,
and that it is not safe to live in.

There is great talk in some quarters about “ Woman's Woman's
Rights;” this is one of them, to see that the house is kept Righes,
clean and wholesome. Once a week the mistress of the
house, or her representative, should go over the whole house,
and look into every water-closet, sink, housemaid’s closet, cup-
board, scullery, and servants' bed-room, as well as into the
dust-bin or dust-hole. Such periodical inspection of houses
would be a great stimulus to servants to keep them clean.
Where this is done, and the sanitary appliances and arrange-
ments of the house are perfect, the air inside the house will
be just as pure as that outside, and much sickness will be
prevented.

Testing Plumbing and Drainage.—Just a word on the Peppermint
testing of waste-pipes, soil-pipes, and drains, to see that they el
are both air-tight and fluid-tight. The peppermint test is a
ready means of showing certain defects in the sanitary state
of a house; but it is not always sufficiently convincing,
especially to those who have to be convinced against their
will. Not long ago, we wanted to prove to a house-owner
that the drain which ran through the house was faulty.
Some peppermint had been sent into the drain from the
outside, through a soil-pipe, and the scent of it was coming
through the drain quite strong enough to show that it was
defective ; but as the letting of the house depended upon the
soundness of his drain, neither he nor his surveyor would
admit that he smelt it; and as two noses could smell it on
behalf of the would-be-tenant, and two could not on behalf






INTRODUCTORY. 13

time into a can of boiling water and pouring that” down
the soil-pipe from its ventilating outlet ‘above the roof. A
can or two of hot water was thén thrown down after it to carry
it well through the pipe and piece of branch drain.  But so
well was the drain and its junction with the soil-pipe concreted
over, that no #race of peppermint was noticed for nearly an
hour, but on attempting to charge the soil-pipe (which was
built in the wall, and plastered and papered over) with water,
the pipe could not be filled. The water leaked through the
jointing of the soil-pipe with the drain, and through defects
in the lower part of the piping, as fast asit could be poured
into it, from a water-closet fixed on the third floor, and from
water-cans emptied into it on the second floor, where a water-
closet had been taken up for the purpose. '

A very curious thing happened someé time ago in testing
with prepared smoke-paper some drains which ran under-
neath a country mansion. An offensive 'smell was noticed
near a doorway inside a wing of the house ; the drain was
opened up outside the walls of the house, and a hole made
in the branch-drain running under this part of the house
(the main drain being blocked off), for the nozzle of the
tubing from an “ Asphyxiator” to enter. The smoke was
then driven into the drain as rapidly as possible. I
watched the door-jambs, hoping to see the smoke come
through somewhere, but nothing came out for some little
time, and then only a little smoke. I could not understand
this, but on walking about the house, I found clouds of
smoke coming from a chimney into one of the best rooms,
quite in another wing, and about 100 feet distant. The room
was too full of smoke for anybody to get to the chimney for
some time, but standing up in the chimney, about three or four
feet above the chimney-breast, was a 4-inch iron ventilating-
pipe taken from the head of the soil-drain right into the
chimney ! The curious part of the smoke-test was, that
the smoke, instead of coming through where we supposed a
defect to exist (and which was ultimately found to be a large
defect) in the chief branch-drain, and only six or seven yards
from the point where the smoke was introduced, travelled

Curions test
with smoke,






CHAPTER 1L

UNTRAPFED WASTE-PIPES AND SOIL-PIPES; OR TIIE
NECESSITY OF TRAFS,

Untrapped pipes—Waste-pipes get foul—Waste-pipes acting as ventilators—Speci-
mens of untrapped lavatories, sinks, baths, &c.—Untrapped water-closets.

IT is almost incredible, after all that has been said and written
about sanitary plumbing, that such “fittings ” or “ fixtures " as
sinks, lavatories, and water-closets, or even baths, can be fixed—
unless under most exceptional circumstances—without traps.
Such “ fittings,” however, are still being fixed, especially in
London and its suburbs, though in decreasing numbers. The
men who fix these “fittings,” or direct them to be fixed, are
quite content if the discharging ends of the waste-pipes from
them are left open to the atmosphere, 7., are “ disconnected ™
from the drain, no matter what the size or the length of the
pipings may be, so long as the “outlet” is within measurable
distance of the “inlet.” They do not seem to know that
. such waste-pipes may become in time as foul as the drains
from which they have been * disconnected;” that, in fact,
they may become drains in themselves ; or they would surely
trap them off from the house, and not treat them as if nothing
but clean water had to pass through them. Nor can they
know that such waste-pipes become zentilators, or they would
never allow pipes which carry off the suillage of a house
to bring in also its fresh (?) air.

That waste-pipes from such “fittings” become foul is
readily proved by putting the nose over their *“inlets;” or
where the sense of smell is defective, or obstinate (as is not
unfrequently the case with owners when wanting to let or sell
their houses), by tying a sponge or white pocket handkerchief to
a thick piece of copper wire, and pulling it through the piping.

Ut‘ll!‘:‘:ppi_'d
pipes.

‘Waste-pipes
get foul.
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through them are allowed not only to stain, but to dry
and corrode upon the pipe. Let the sceptical reader, if there
be one, cut out a piece of a waste-pipe or soil-pipe (an
untrapped pipe, if he prefers), the one he thinks the sweetest
in his house, and fixed on the principles we are now exam-
ining, and when he has got the piece of pipe in his hand,
let him put his finger inside and “ scrape " it round, and then
let this anti-trap man put his stained finger to his nose, and
say how he would like ten, fifty, or a hundred feet of that
kind of piping sending its offensive matter into the rooms
of his house.

We have seen how waste-pipes from sinks, lavatories, etc,,
become foul ; and it will not take many words to show how,
when untrapped, they become wentilators. Such pipes being
open right through, like chimney-shafts, and having their
upper part in warmer and more rarefied air (being inside the
house) than their lower part, become great conductors of
air into the house, especially when many fires are going and
in the night-time, and also in cold weather, when the doors
and windows are shut. This can be easily tested,* by holding
a lighted taper over their “inlets”—i.e., their connections with
the sink or lavatory, etc.,—or by a more ready way still, by
placing the nose or the back part of the hand over them ; or
a more scientific test can be made by placing an anemometer
over the grating of the sink, or the plug-hole of the lavatory,
ete, and registering the lineal feet of air coming through,
though some air would pass in unregistered. This, of course,
varies very much with circumstances, but the writer has
registered thousands of feet (lineal) per hour as having come
through such pipings. The atmosphere coming thus into the
house, and taking with it the bad air, perhaps disease-germs
from decaying matters in the waste-pipe, cannot be pure and
must be unhealthy, especially for invalids and sleeping persons.

The writer knows of many cases where complaints of bad
smells have been made, and where serious illnesses have

* A very ready test is to put a smouldering rag, or piece of smoke-paper,
nnder the discharging-end of an untrapped pipe, and see the fumes come through
the piping into the house.

c
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the basin, A, into the waste-pipe, through the waste-valve, B,
was only equal to the area of a half-inch pipe, but the * hori-
zontal ¥ waste was a two-inch lead pipe, and the vertical
waste, F, 4-inch cast-iron pipe. The gulley, F, was so
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F16. 2.—Untrapped Sink Waste ;—a bad arrangement.

large that no amount of water sent through the lavatory
would have cleansed it. The contents of this gulley, when
stirred up with the end of a walking-stick, gave forth a most
offensive smell, and the bad air from this, as well as that
coming from the splashings at the foot of the pipe, D, and
from the foul waste-pipe itself, passed freely enough into the
dressing-room and over the house, though no doubt it was
cC2
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w. C. The surface of the ground in the yards adjacent to
the waste-discharges was in a filthy state from the splashings
from the waste-pipes; and in some cases where pieces of
paper had washed over the gully grating, the mess was two
or three inches deep. The arrows in the drawing show how
such pipes act as venti-
lators.

With untrapped
waste-pipes there is not
only the danger of get-
ting disease germs into
the house, from organic
matter decomposing in
uncleansed pipes, but
there is the additional
risk of getting drain air
through them as well,
for such pipes are often
made to discharge over
bell-traps, as shown at
D, Fig. 261; and a
bell-trap, as every-
body ought now to
know, cannot be de-
pended upon for an hour
to keep its seal. In a
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house where such an ar-
FiG, 3.—Untrapped Wastes :—a bad

rangement was recently arrangement.

rectified, a gentleman

lost his child, and when his doctor told him the death had
been caused by bad drainage, he could not understand it
as he had had “all the waste-pipes disconnected from the
drain,” etc.; but on examining the house, the bath-waste was
found to have no trap in it, and to discharge over a bell-trap
outside the house ; but the bell-trap was unsealed, and the
bad air coming through it from the drain travelled readily
enough up the bath-waste and into the house. In a similar
case, the other day, it was proved to a clerk of the works
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from such traps, will soon satisfy the most sceptical on this
point.

Fig. 4 shows a bath, with a long length of untrapped
waste from it. The bath, A, was much used for the family
washings, and as the wastes, B, C,and D, were large, and the way
into them very small (through the bath-waste valve), the pipe
became foul, and the bad air coming from the decomposing
soap-suds in the pipe passed freely into the house. The
householder would not believe this, until a bit of burnt rag
(for want of a better means) was put into the head, at ¢, and
the fumes thereof disclosed themselves to his nasal organ
where he was standing in the bath-room.

A gentleman, an amateur sanitarian, living in a nice
country house, thought he could not do better than follow the
rules laid down by the Local Government Board for *dis-
connecting ¥ the waste-pipes in his house, but he soon found
bad smells in various parts of the house. The drawing,
Fie. 5, Plate 1, illustrates what was found. The waste-pipes
from bath, E, lavatory, F, and slop-sink, G, and from the
double lavatory, K, as well as the overflow pipes from the two
cisterns, D, and water-closet safe, T, were all collected together
outside the external wall, and made to discharge into an open
stone channel, A, without traps, as shown at p, N, T, v, 5. The
“ five-holed ” trap, B, had often become covered over by the filth
coming from one or more of these waste-pipes, and the ground
outside the stone channel * was completely saturated with de-
composing matters. The waste-pipes, P and §, from the slop-
sink and lavatories, had become very foul, and as they were
not trapped in any way, the bad air coming from matter
decomposing inside them found an easy passage through the
“fittings ” to the house, as shown by the arrows. The bad
air also coming from the filth collecting around the discharge-
ing ends of these pipes, and in the stone channel, found a
ready entrance through the overflow-pipes, T, V, to the
house, as well as through the overflow-pipe, N, to the drinking-
water stored in the cisterns, D. Other defects were found,

* This channel is shown quite clean in the drawing, but as a rule it u
generally very dirty from the splashings from the waste-pipes,

Local hoard






CHAPTER IIL
THE ADVANTAGES OF TRAPS.

Well-sealed traps exclude bad air—Traps condemned in ignorance—A cesspool
trap—Traps on soil-pipes—Traps largely used, and for a long period—Experi-
ments to see the value of * water-seals "—Traps and sewer-gas—Dr. Cai-
michael’s experiments with traps—The Sanitary Engineer.

By fixing well-sealed self-cleansing traps under the various
sanitary fittings, 7.¢., between the “fitting "—be it a bath, sink,
urinal, lavatory, or water-closet—and the waste-pipe or
soil-pipe, the house is protected from any air, good or bad,
moving or standing in such pipes, as well as from any
particles coming from decomposing excremental matter left in
the piping or drain through inefficient flushing, provided that
the pipes on which such traps are fixed are properly ventilated.
The water-seal of an efficient trap will prevent the passage ot
air through it, though under considerable pressure. Nor will
the strongest fire or rarefied air inside a house draw any air
through a well-sealed water-trap ; therefore, traps must be of
great advantage.

Traps have been condemned by many persons inex-
perienced in sanitary plumbing, because of the bad smells
invariably found in connection with plumbing and drainage
works done on the old methods. Finding bad smells in
water-closets, &c., &c., such persons have erroneously con-
cluded that the smells have come #rowugh the water-seal of the
trap from the regions below. The truth is, that traps having
very poor water-seals have often been used, and that no
means have been taken for preventing the loss of what little
seals they may have had. Then again, the traps used in thou-
sands of instances have been of a non-cleansing kind, and so,
collecting and holding their filth, have become small cess-

Traps of
value.

Traps con-
demned in
ignorance.







Fig. 6.=View of
Elass traps and piping
for  testing  their
aater-seal.
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If traps had not been valu-
able for keeping out bad smells
in waste-pipes, soil-pipes, and
drains, they would never have
been used for so long a peried
as they have been, nor would
they have been so widely and so
generally used in all civilised
countries for such purposes. My
own impression is that if sel/~
cleansing traps had always been
used, and such traps had been
made, by proper ventilation, etc,,
to maintain their seals against
syphonage, momentum, and
evaporation, traps would never
have been condemned at all. A
trap with a water-seal of a depth
of 1l-in. or more, is of much
greater value forresisting noxious
gases, etc,, in pipes than many
people suppose. I will give here
the results of a few experiments
out of many which I have re-

§ cently made to see the value of

water-seal-traps.

Two glass traps (made in
the shape of the well-known
half S-trap) 1-in. bore, and
having a water-seal 13-in. deep,
were branched into a very long
length of 1-in. lead piping, as
illustrated in Fig. 6. About 120
feet of 1-inch lead piping was
coiled round in two separate
coils, as shown at G and K, to
get a good resistance, by fric-
tion, etc, of anything sent up

TUsed for a
long period.

Glass traps for
experiments.

Piping.
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either trap,* though on squeezing the little air out of the bag
into the dip of the lower trap it depressed the water an
eighth of an inch.

(6.) Another test was made with prepared smoke-paper.
The smoke was driven into the piping at E by an Asphyx-
iator, and when the whole of the piping was well charged with
smoke, the air-cock L, on the top of the pipe, was turned off,
and a pressure strong enough to raise the water an inch in
the dips of the traps was put upon the seals, but though
the smoke was applied in this way for half-an-hour, not a
particle passed through the water-seal of either trap. Nor
could the smallest smell of this strong-smelling smoke-
paper be noticed by keeping the nose for a considerable time
over the dip of the trap, at A, the small air-cock being re-
moved for the purpose. Nor was anything collected in the
bag over the other trap. A very fine thread of smoke was
obtained by pulling the pin out of the pin-hole, H.

(e.) A precisely similar test to the last was made, but with
peppermint. Nearly an ounce of cil of peppermint was put
in two lots into the Asphyxiator, and as much of this as pos-
sible was sent into the piping; but though the pipe was kept
well charged with this for half-an-hour, no trace of pepper-
mint could be found as having passed the water-seal of either
trap. By removing the pin from the fine pin-hole at H, the
room was soon filled with this powerful odour.

() Another test was made later on, precisely similar to the
last, but using ether instead of peppermint. A small sponge
well saturated with ether was put into the Asphyxiator, and
the pungent smell from this was sent into the piping at E, as
before, but no trace of this could be detected on the inlet
sides, A, of the water-seals of the traps, though my assistant,
on opening the air-cock L, and putting his nose over it, drew

* Since this experiment, I have kept the gas upon the water-seal of the trap, ¢,
direct, for two months together, without being able to get a particle of gas in the
india-rubber bag, o'
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sentinel between the “sanitary fitting  (be it bath, lavatory,
draw-off-sink, pantry-sink, washing-up-sink, urinal, slop-sink,
or water-closet) and the waste-pipe, or soil-pipe—even when
such pipes are cut off, that is disconnected, from the drain, and
ventilated—to guard the house from the air in, or travelling
through, such pipes. It is worth while, however, to notice-this
fact : that though the writer has seen hundreds of old lead
D-traps, with their #gger portions—the parts above the “ stand-
ing water "—eaten through, he has never seen one where the
sewer-gas has eaten through it deforv the level of the water-
line, except where the whole trap has perished through age.
And though he has also seen many old lead “ round-pipe”
traps eaten through on the soil-pipe side of the water-seal, he
has never seen one eaten through by noxious or sewer gas on
the /ouse side of the seal, nor below its water-line. Some may
say “Yes, when sewer gas has passed through the water-seal
of a trap, it has not much difficulty in making its way into the
house.” Butin a well-constructed valve-closet it has ; for there
is the basin-valve and the seal of the overflow trap to keep it
out. DBut the fact that sewer gases eat their way through the
lead top and “outgo” of the trap, instead of passing at
once through the waler-seal, proves that water is of value in
keeping out even sewer gas. An important contribution on
the value of traps has been made by Dr, Carmichael, He
read his paper, “ An experimental investigation into the trap
and water-closet system, and the relation of the same to sewage
products, gaseous and other,” at the Philosophical Society of
Glasgow, on the 18th of February, 1880. Dr. Carmichael
says i—

* Waler-traps are, therefore, for the purpose for whick they are em-
ployed, that is, for the exclusion from houses of injurious substances con-
tained in the soil-pipe, perfectly trustworthy. They exclude the soil-pipe
atmosphere to such an extent that what escapes through the water is so0
little in amount, and so purified by filtration, as to be perfectly harmless ;
and they exclude entirely all germs and particles, including, without doubt,

the specific germs or contagia of disease, which, we have already seen,
are so far as known distinctly particulate.”

THE SANITARY ENGINEER, a paper which is doing a
grcat amount of good in the sanitary world, and which should
D
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traps.







CHAPTER IV.
TRAPS FOR HOUSE-PLUMBING.*

Importance of good trapping—Material for traps—Traps independent of the
“f fitting " or fixture—Junction of the trap with the waste or soil-pipe—Trap
to each **fitting " —Principles of self-cleansing traps—Lead-traps—>Screw-
eaps in traps—RBell trap—Antill's trap—D-traps—Narrow-band D-trap—
Helmet trap—*“Eclipse” trap— Mansion " trap—Lead soil-pipe trap—
¢ Anti-D-trap "—Beard and Dent's trap—Du Bois trap—Traps with check-
valves—Bower traps—Table showing the relative value of various traps

against fouling,
Efficient traps of the wutmost importance—It is impossible
to exaggerate the importance of having efficient traps to
the various sanitary appliances inside our houses, for what are
they but doorways to the waste-pipes and soil-pipes, and when
such pipes are not intercepted from the drains, then to the
drains as well2¥ We have seen in a previous chapter how
foul such pipes may become, and we have now to see what
kind of traps should be used for trapping them off from
the house. The “dip,” or water-seal, of a trap may be
considered as the door, and if by such doors we cannot shut
off these pipes they become worse than useless, for traps
having defective dips would not only expose the house to the
perhaps deadly attacks of noxious gases coming from any
organic matter decomposing in the pipes, but would them-
selves attack the house by not air-sealing the foul matters
they had caught.

Perhaps no sanitary “fitting ¥ wants more care in selecting
than a trap, for if it be either faulty in construction or bad

® See Chapter VIIL, on * The Loss of Seal in Traps.”

+ In thousands of cases in London, as well as elsewhere, the water-seal of
a trap, though fixed under a * fitting ** fuside the house, is the only *° protection,”
not from the drain only, but also from the sewer or cesspool besides, for it is only
here and there that the drains are ** disconnected " from these lower regions

Dz
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for all the sanitary appliances and “fittings” inside our
houses, not only because of its special fitness for soundly
jointing to waste-pipes and soil-pipes of lead, but also on
account of its smoothness, non-corrosiveness, and durability,

In yards, areas, and out-door positions, where the trap is
connected directly with the drain-pipe, and where a defect in
the jointing would not be so dangerous to health as if it
occurred inside the house—though no drain would be perfect
which had an unsound joint in it—there is nothing better than
stoneware. And as the drain-pipe is of the same material,
the connection with the trap can be better made. Moreover,
these traps are clean, smooth, non-corrosive, and very durable ;
but such traps should always be carefully examined, to see
that they are made with a proper water-dip ; as a general
rule, they are insufficiently dipped to be of any value as a trap.

Such perishable material as zinc should never be used for
making traps; and cast-iron and earthenware traps should never
be fixed to any appliance inside a house where the jointing to
the pipes from them cannot be soundly and durably made.

All traps fixed inside a house should be separate and znde-
pendent of the “fitting,” be that what it may, which is to be
fixed upon them, and be made fixfures in a very complete way
with the soil- or waste-pipe to which they are to be attached.

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

But when the trap forms a part of the “fitting,” and is
in “one piece” with it, it cannot be removed for repairs
without exposing the soil-pipe, and perhaps drain as well, to
the house, leaving it, in fact, in free and open communication
with the soil or waste-pipe on which the fitting was fixed.

But there is another and stronger reason why the trap
should be independent of the fitting,. The junction of the
“fitting” or sanitary appliance with ‘the trap is not so
important as the junction of the trap with the waste-pipe
or soil-pipe, for the latter being on the drain side of the
water-seal of the trap would allow any bad air or noxious
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pleasant smell, but you cannot trace it with a light, but only
in the way a dog turns up a rabbit—by the nose.

In thousands of cases where water-closets are in one piece
of earthenware, or where earthenware traps are jointed
to lead and cast-iron soil-pipes, defective jointings would
be found on examination, and there would be very little
difficulty in proving this to householders, where such
“ fittings " exist, if they would allow a smoke or pepper-
mint test to be made in their scil-pipes. The writer knows
of several deaths and many serious illnesses through using
closets and traps which could not be soldered, or perfectly
and durably jointed, to waste-pipes and soil-pipes.

EVERY SANITARY “FITTING" SHOULD HAVE ITS OWN
TRAP.—No sanitary appliance—"*fitting ” or “fixture "—inside
a house should be without a trap, which should be of
lead, for reasons already given, so that it may be soldered to
the lead waste-pipe or soil-pipe; or where cast-iron pipe is
used instead of lead it should be soldered to a brass ferrule,
or thimble-piece, and this ferrule should be well caulked, with
spun yarn and lead, into the socket of the cast-iron branch-
pipe.

The trap should be as close to the “fitting ” as possible,
to prevent any length of waste-pipe from being untrapped on
the house side of the pipe, as it is sure, sooner or later, to get
corroded, and become (more or less) offensive.  Whatever un-
pleasant smell of air there may be in a pipe may as well be
made to blow away through the air-pipe outside the house,
and this can always be done by keeping the trap close to the
“fitting,” and ventilating the waste-pipe or soil-pipe.

There may be nothing terribly injurious in leaving a shor?
piece of waste-pipe or soil-pipe untrapped, provided that the
discharging end of such pipe does not discharge over an un-
trapped drain, or gulley-trap, where, if it did not become foul
itself, it might become a conductor of foul air into the house.
And there is nothing terribly injurious, I suppose, in going
into a room filled with stale smoke from a dozen cigars and
old pipes a few hours after the smokers have left the room ;
and yet, who would care to live or sleep in such a room ?

Trap close to
fChtting.™

Short pipes.
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“ (7} The inlet side of all traps fixed upon drains outside the house
should be open to the atmosphere, so that any bad air rising from foul
matter decomposing in the trap, or coming thrdugh it from the drain or
sewer, may readily pass into the open air, or be largely diluted with fresh
air before passing into any waste-pipe, soil-pipe, or drain discharging into
such traps.

* In cold countries, where the water standing in such traps would be
liable to freeze in severe frosts, the mouth of the trap should be sealed
over, and the foot-ventilation or air-induct should he talen into the waste-
pipe, soil-pipe or drain, some little distance away from the standing-
water of the trap, to prevent the cold aircurrents playingupon it and freezing
it.* In this country, in sheltered places, there is little or no risk, and if
the trap (for disconnecting waste-pipes, soil-pipes, or drains) is kept well
down into the ground in exposed places, there is no danger from frosts,
though in severe frosts it is well to throw a little straw over the gratings
of such traps. During the severe winter of 1880-81, out of hundreds that I
have had fixed, I only heard of one such disconnecting trap being frozen ;
and scores of them have their standing water within fifteen inches of
the ground level,”

The traps whick may be used with safety—Any trap which
in its action is self-cleansing, and is sufficiently water-locked
to allow for evaporation, and to prevent “ blow-downs” + or
back-draughts from coming through, may be used with safety,
if of a smooth and non-corrosive nature, and always provided
that the trap can be made to maintain its water-seal by proper
ventilation against syphonage, etc.

Lead traps.—When the trap is made of lead, it should
be equal in substance to lead weighing 7-lbs. or 8-lbs. to
the superficial foot, according to circumstances ; in no case
should it be less than equal to 6-lb. lead ; and where any

* Another advantage is gained by keeping the air-induct pipe some  little dis-
tance up (say 15-in.) from the bottom of a trapped soil or waste-pipe ; for when
a full and rapid discharge of water is sent into a soil or waste-pipe, it does not
get away as fast hs it enters, but aceumulates in the bottom of the pipe, and,
rising up in the pipe, would readily flow into the foot-ventilating or air-induet pipe
if kept too low down, and foul it, and perhaps stop it up, with the discharges
sent through the main piping. ;

t In gusty weather, where stacks of soil-pipes and waste-pipes are of full size
right throughout, and are open at their upper and lower ends to the atmosphere
(as they always should be), there is often a great * blow-down ' of air.in them.
The writer has not only seen the water-seal of a trap broken, when fixed on
the upper floors, but he has also seen traps entirely unsealed by the gusts of air
which have blown down through a seil-pipe with an open end. A good cowl
fixed on the tops of such pipes corrects this by preventing such a down-current of
air through them,
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Again, there is no room for any body of water to pass
through this trap: a glance at the Section, ¢ Fig. 10, will
show this. This sluggishness in emptying might have done
very well in an age when time was of little value, and the
people treated years as we do days. But it will not do now
for servants to wait half-an-hour for a sink to empty itselt
through a bell-trap. And they take care not to do this ; for
they soon remedy this evil by pulling or knocking off the
“pell-grate.” But the remedy then becomes worse than the
disease ; for by removing the grate they have virtually

' Fi16. 9.—Bell-trap. Fic. 10.—Section.

destroyed the trap, and exposed the drain to the house, and
the cold, nasty air from the drain soon makes its way into the
warmer atmosphere of the house.

Apart from all this, a bell-trap is imperfect ; for the water-
dip, as a rule, is only about three-eighths of an inch—perhaps,
in some cases, it may be a little more ; therefore, the slightest
back draught or “puff” of air in the drain or waste-pipe soon
enters the house, or the water in the trap soon evaporatcs and
leaves it uncharged.

Antill's Patent Trap—Fig. 11. This is a great improve-
ment upon the bell-trap, and by the arrange-
ment of its water-dip it remains as much
trapped with the grating off as on. But it
is far from what a water-trap should be : the
water-dip is insufficient to shut out any
strong current of air in the waste-pipe, and
from the peculiarity of its construction it is
not self-cleansing; any sediment getting into the compart-
ment A, Fig. 11, is almost sure to remain there, and the
compartment B cannot be got at to be cleaned out, and the
covering over this compartment makes a lodgment for

Fig. 11.—Section.
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full of corners and places for filth to accumulate in, without
any chance of its ever being washed out; for with the utmost
desire to cleanse.such a trap, it is impossible to get at part 4,
Fig. 13; and round on the outer side of the dip-pipe (next
the top part of the trap) and the space between the dip-pipe
and band of the trap, e, Fig. 14, with any kind of brush or
cleansing instrument; so that whatever collects about the
inside of a trap of this kind must remain to corrode and make
it foul.

The writer has seen more o/d D-traps, perhaps, than any
man living ; but he has never yet seen one fit for any position
—except, perhaps, to put wnder the sink of inigquity, wherever
that may be. He knows that he is considered to have too
strongly condemned the D-trap in the first edition (pp. 9-12),
but only by those who are wedded to it, and who, having
noses, smell not ; so he has had a faithful drawing made of an
old D-trap,* and, unless such noseless people have eyes which
see not, he thinks a sight of it, as shown in Plate II. without any
colouring, will convince them that, after all, an old D-trap #s
a foul and filthy thing.+ If this is not enough to teach them
better than to use them again, they are like Romeo, in a very
different sense—past help, past cure, past hope. One thing is
certain, that the day of the D-trap is over, and that it is lite-
rally “going to the pa¢ ’—where we have consigned thousands
during the last twenty years.

There is much ignorance displayed by some plumbers in
fixing the dip-pipe in this trap, which often gives rise to another
evil : Instead of fixing it close to the “band" of the trap, as
shown in Section, Fig. 13, they fix it an inch or so away, as
shown by Section, ¢, Fig. 14, and thus diminish the passage-
way, 4, to the outlet, and at the same time give more room for

® The trap shown in Plate I, has been drawn with great care, and faithfully
represents a general view of the inside of an o/d D-frap. Scores of such traps
come inte our stores every month ; but the trap from which this view is taken was
cut out of a block of buildings where there are scores more just like it.

t The internal surface ot a g-in. D-trap, Fig. 13, i5 equal to about 3-ft. 6-ins.
and there isno possibility of cleansing this when it has become fouled ; whereas in
the ¢ Anti-D-traps,” Fig. 28, the surface is only about 16-ins. sup. (leaving out

the *oulge,” in each case), and the whole of this surface is easily washed by a
fair flush of water,

Old ID traps.

Badly dipped
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There is another evil, perhaps as great as any mentioned Dip-pipes

before in connection with the principles on which D-traps are
made. And this evil applies also to all traps having their
dip-pipes inside the body of the trap. An extract from the
“Lectures on Plumbing " deals with this :—

% The evil of a dip-pige inside the body of a trap.—It 1s important also
to natice the evil of having a dip-pipe inside a trap, for the dip-pipe be-
coming defective—from age, want of ventilation in the soil-pipe branch,
or any other cause—would not show itself; ze, the dip-pipe, standing in-
side the walls of the trap, as in a box, would not show a water-leak, for
any water escaping through a defect in
the dip-pipe would fall inside the trap.
But though no evil would arise from a
leakage of water, great dangermay come
from a defect in the dip-pipe, for soil-
pipe air would then find an easy passage
to the house, above the water-lock of the
trap, as shown by the arrows in Fig. 17.
This illustration is taken from an old D-
trap, recently cut out from under avalve-
closet. The dip-pipe, right round, above
the water-line of the trap(equal toabout FIG. 17.—Internal view of an old
12-in. by 4-in.), is eaten away in large D-trap, showing the dip-pipe
holes, as shown in the illustration at B. L T
The cheeks are also eaten through, and two or three holes are eaten
through the top. This old D-trap shows clearly enough that serious
evils may arise from using traps with dip-pipes inside them, for though
the defects in the cheeks showed a water-leakage, and called attention
to the trap, the dip-pipe, though more defective, and to all appearances
of much earlier date, showed no such defect, for the water which escaped
through its holes fell inside the walls of the trap and disclosed nothing.”

The best place for all such traps is the melting-pot when

it is seven times heated.
« Narrow-band” D-trap—This is certainly an improve-

Fic. 18.—Plan of the
¢ Narrow-band ™ D-trap, FiG. 19.—View.

ment upon the old form of D-trap, but it is ne? self-cleansing,
as will be readily seen by a glance at the two illustrations,

inside traps,
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be made just large enough for the “ outlet” of the water-closet
or slop-sink to enter its “inlet” or dip. It should be so
constructed that the water-dip, or seal, should never be less
than 1}-in. Grave errors have been committed in making
this trap too large to be kept wholesome by ordinary
flushings, and also by giving it too small a seal.

Finding, many years ago, that Beard and Dent’s 4-inch
“ patent cast-lead trap” could not be depended upon to

o

FiG. 25.—Section of a lead zoil-pipe trap.

maintain its water-seal, when fixed under a va/ze-closet, used
also as a slop-closet or slop-sink, with Zezge “outlets,” and
refusing to use the D-trap on account of its uncleanliness,
the writer introduced into his works this “V-dip " trap for
valve-closets and slop-sinks, though this trap—in much larger
sizes—has been in use by one or two plumbers for nearly
thirty years. He has found, however, that this trap is not
self-cleansing, though it is much easier flushed than the
D-trap. Filth collects in the four angles of the square dip-
pipe, especially in the part above the water-line; but as
no vestige of excremental or other matters sent into a trap
should find a lodgment in any part of it, he has abandoned
the use of this trap for some years,
E 2
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The “ medium ” size “ Anti-D-trap " (Figs. 28 and 29) is
the most “self-cleansing ” water-closet trap with which I am
acquainted. It holds only two pints and a half of water, and
the entire contents of this trap are changed® by an ordinary
flush of water from the water-closet under which it may
be fixed ; and this is more than can be said of nine-tenths of
the traps now in use under water-closets.

When fixed upon a properly-ventilated soil or waste-pipe
—having its branch also ventilated—it cannot be unsealed by
a discharge of the largest body of water, from a slop-pail
or other vessel, that can be passed through a water-closet
or slop-sink, no matter on what floor such fittings may be

FiG, 28, —View of ** Anti-D-trap,” FiG. z9.—Section.

f Small " size, for valve-closets, ete.
fixed nor the height at which they may stand above the
trap. Nor can the seal of this trap be broken when fixed
upon a stack of soil or waste-pipe, provided that the branch
on which it is fixed is properly ventilated, by any discharge of
water sent into or through the main piping, either from a
higher or lower level than that on which the trap is fixed—
1., the trap cannot be syphoned in properly ventilated soil-
pipes and waste-pipes, nor can it be unsealed by the momen-
tum of any discharge of water sent through it, whether from a
slop-pail or any other vessel. (See trap syphonage, Chap. VIIL)

On usage, every part of the inside of this “anti-D-trap”
is scoured out by friction, and as will be seen by a glance at
the illustrations, Figs. 28-31, there are no places where any-
thing can accumulate and become foul. To ensure a thorough

® See Table, p GI.






TRAFS FOR HOUSE-PLUMBING. oL

Aush of water sent through it. Fig. 30 is intended for baths
and sinks, and Fig. 31 for lavatories.

“« The patent cast-lead trap”’—These traps are perfectly
self-cleansing. They are made out of the best soft pig-lead,’
and are as smooth inside and out as pipe made by hydraulic
pressure. The substance of the lead is regulated, but the
strength is equal to sheet lead, 7lb.
and 8lb. to the superficial foot.

This trap is made in two shapes,
to fit “ horizontal " and vertical wastes
from it; and in sizes from 4-in. to
13-in, as the clear diameter of the
water-way through the trap.

It consists simply of a round pipe
cast into the shape somewhat of a
reaper's hook in the one case, as
Figs. 32 and 34; and in the other,
somewhat of the letter S, as Fig. 33.
Figs. 32 and 34 are known in the
trade by “P” or “Half-S,” and Fig. FiG. 32.—View of a ** Hall-

S5 trap.
33by “S.”

A cap-and-screw are attached to the smaller-sized traps, as

shown in Sections, Figs. 33 and 34, for cleaning-out purposes,

FIG;F:—_{}"—SNHGH, Fia. 34.—Section,
5 P-trap. ¢ Half-5 "-trap.

and for unstopping the waste-pipes on which they are fixed
when necessary. The 4-in. trap, Fig. 35, can always have a
cap-and-screw soldered to it when fixed in places where the
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two separate bodies of water, but however effectually it may
disconnect the waste-pipes discharging into it from the drain, it
is not self-cleansing—#.e., an ordinary flush or flushes of water
sent into it will not cleanse it; and, as I have said elsewhere,
«when a trap cannot be thoroughly cleansed, and all the water
standing in it be changed by a good flush of water sent
into it, it ought never to be used; and so, though I hold
a patent for this trap, 7 condemn it as unfit for use.”

“ Manusergh” trap—This is a stoneware trap, much liked
by many, and though modern has had an extensive sale. It
was one of the earliest traps used for breaking a direct
connection of the waste-pipe with the drain, and is entitled to
some consideration on that account, but it is not a fit trap to
use for intercepting waste-pipes from drains. I condemn this
trap, first, because it is mon-cleansing ; and secondly, because
it does not leave the end of the waste-pipe (discharging into
it) epen to the atmosphere.

A fair look at the illustration, Fig. 44, will show practical
men that this flat-bottomed, trunk-shaped trap is non-
cleansing. The body part is shaped
like a trunk, or box, with a partition
across it, dividing it into two unequal
compartments for holding water in
each, as shown at A and B. An open-
ing is made in the middle or upper-
part of this partition, for the dis-# TIc- 44— Mansergh "ump
charges to pass from the inlet-com- :
partment to the outlet-compartment. A dwarfed partition is
taken down from the top of the trap, as shown at G, to screen
the outlet and to prevent the drain-air escaping. A round
bent-pipe, called the “inlet,” is formed in the side of the
smaller compartment, as shown at C, for receiving the end
of a sink or lavatory waste (or any other such pipe), and
this pipe is dipped into the © standing-water” of the trap.
The “outlet” of the trap, a round-pipe, is formed at the
opposite angle, as shown at D. Provision is made at F for
ventilating the drain with which the trap is connected. A
large opening over the centre part of the top of the trap
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trap, which is being largely used for intercepting waste-pipes
from drains, and therefore an illustration is given here (with a
section of a waste-pipe, E, coming through a wall and dis-
charging into it at D) to show its unfitness for such purposes.
The arrows show the evils likely to arise from using such
a trap. As well might a school-boy attempt to change the
contents of a pond by discharging his little syringe into it,
as to attempt to flush out the contents of such a trap by
discharging a “flush ¥ of water from a lavatory or any
other similar vessel into it. As I have said elsewhere: “ It

=

F1G. 45.— Internal View of a Gulley-trap.

may be a good trap for catching detritus, and therefore just
the trap to use in yards and streets for surface drainage ; but
as traps for receiving the discharges from waste-pipes are not
wanted for catching (in the sense of holding) anything—not
even a ‘ sunbeam,” much less decomposing matter—it is not
the right kind of trap for sink, urinal, and lavatory wastes,
etc. etc, It forms a catch-pit for filth and decomposing
matter, and no ordinary flushes of water would cleanse it.” *
Dean's Patent Stench-trap—TFig. 46 shows a section of this
stoneware trap. As will be seen by the drawing, it is con-
structed on the principle of the gulley-trap, and it has this
great advantage over it, that the matter collecting in the
well of the trap is easily removed by drawing up the silt-box
B. But this trap being non-cleansing is not a fit trap to fix

* In good drainage schemes the non-cleansing gulley now finds no place,
F
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Such pipes, therefore, become air-iniet pipes to the house, z.e,
the air is drawn into the house at A through a pipe, which in
time is sure to become very foul.

Disconnectors.—I have designed and patented a variety of
disconnecting-traps, for receiving waste-pipes and soil-pipes,
and exposing the ends of such pipes to the atmosphere,
thereby insuring perfect disconnection from the drain. These
traps are made in strong stoneware, and have a water-seal
of 2} in., and are well vitrified and salt-glazed. They are
specially constructed to be self-cleansing ; for this purpose the

P

A

|
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Fic. 50.—View of **Drain-in- Fic. 51.—View of ** Drain-interceptor,”
terceptor,” “No. 1" size, “No. 1" size, with socket-hole,
with oblique arm, ¢, at end. B, for 4-in. drain-pipe.

smaller sizes are strongly recommended in preference to the
large size.®* (See “Disconnection of Waste-pipes,” Chap.
XXVIIL)

Fig. 50 shows a view of the small-size, or “ No. 1,” “ Drain-
interceptor,” with a short oblique arm, c, for receiving a
waste-pipe from a sink, bath, or lavatory, and exposing its
end to the atmosphere, as shown by the arrow in Fig. 50.
Fig. 51 shows a similar trap, but with a socket-hole, B,
instead of the oblique arm, for receiving * horizontal ” waste-
pipes, the socket B being large enough to receive a 4-in.
«drain-pipe. Figs. 52 and 53 show a plan of this small-size, or
“No. 1” “Drain-interceptor,” for receiving one waste-pipe,
«cither on the right-hand side, as shown at W, or on the left-
hand side, as shown at T.

* Wherever fore! water is collected and allowed to stand in a vessel, it is likely,

sooner or later, to become a source of danger ; therefore, keep the traps smalf that
the water in them may be changed by every flush passing through the trap,






DRAIN-INTERCEPTING TRAFPS FOR WASTE-FIPES, 71

for receiving waste-pipes or drain-pipes, and for the discharges
through such drains to fall with a vertical force upon the
«standing-water ” of the trap to change its contents and make
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Fig. 57.—View of *‘ medium " size * Drain- F13. 58.—Section of Trap, with Aoles
interceptor,” with socket arms. instead of arms.

it wholesome. Or this intercepting trap, “ No. 2,” can be had
with counter-sunk holes, as shown in Fig. 58.

Fig. 59 shows a view of the large-size, or © No. 3,” “ Drain-
interceptor,” with “outgo” for fitting into the socket of a 6-in.

D

_____

Fic. 59.—View of ** Drain-interceptor,” large size,
o ** Mo, 3.7

drain-pipe. The head of the trap is enlarged, as shown in the
wood-cut, for receiving a 6-in. drain at the back, and two
4-in, drains in the sides, at D and c. Provision is made for
ventilating the drain as shown or this aperture can be used
for giving access to the drain.

The larger sizes should never be used where the smaller,
or smallest, size can be made to answer the purpose, to
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The socket inlet, A, can be made square or rectangular, or
any shape to suit the rain-water pipe, or /ead connecting-
pieces can easily be made as wanted.

Fig. 61 gives a perspective view, and Fig. 62 a section of
my patent stoneware “ Access-shoe,”* for fixing at the foot
of a rain-water or other pipe, and giving a ready aceess both

H 1.2 0

t

FiG. bz.—Section.

to the bottom of the pipe and head of the drain from it, for
periodical inspection or cleansing. When it is necessary to
trap off this drain from the soil-drain, as is generally the case,
in order to prevent a long length of unventilated branch drain,
or to save the expense of a ventilating pipe, the disconnecting
trap should be fixed as near the main drain—or main branch
—as possible.

The socket-inlet, A, is also made to receive a square or
rectangular pipe ; or socket-connectors can easily be made in
lead, 7.e., a short piece of lead pipe can readily be turned to
receive a rain-water pipe of any shape to easily connect it to
the socket inlet, A, of the access-shoe, and the outlet, C, can
be turned round to any point to suit the drain.

Where necessary a solid plate can be fixed in the hand-
hole, B, instead of a grating.

This “Access-shoe” is also made with apertures in the
side, as shown by dotted line, D, Fig. 62, for receiving 4-in.
(or smaller) pipes when so required.

Fig. 63 shows a view of a small “air-shaft” for fixing in a
4-in. drain, and Fig. 63! for a 6-in. drain. When the top of
the shaft, B, is not high enough to reach the surface it can
always be heightened in brickwork as required, and the

* See Plate XX., showing such ** Access-shoes " fixed.
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(and waste-pipes, rain-water-pipes, etc.) from the soil-drain,
and exposing their discharging-ends to the atmosphere. The
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Fic. 64.—* Disconnector” for re- Fig. 65.— Disconnector” for re-

ceiving a Vertical or * Outside ™ ceiving a Raking or *‘Inside”
Soil-pipe. Soil-pipe.

body part of this trap is contracted to hold as small a quantity
of water as practicable, so that its entire contents may be
changed by a flush of water sent into it through any of the
pipes discharging into the trap. [t has a 2}-in. water-seal,
and the entrance to the trap from the soil-pipe as shown at
B¢, Fig. 64, and EC, Fig. 65, is so arranged that the dis-
charges shall fall with a direct pressure upon the “standing-

I
i
| Hgn

Fi1G. 65L.—* Disconnector” for re- F1G. 65%—** Disconnector,” with Two
eeiving a ** Horizontal" Soil-pipe, Inlets, n! and H%
or 4-in. Drain-pipe.
water” of the trap to drive it out, which is very valuable for
keeping such traps clean and wholesome.
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* The “ out-go” here is shown for a 6-inch drain, but the trap is chiefly

made with a 4-inch out-go.
® Foot-ventilaton 4-inch
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through the trap, without any attempt at cleaning out its
filth, for often the entire length of drainage would have to be
filled up to its head before half a pound of pressure could be
brought to bear upon the “standing-water” of the trap. A
glance at C to D, Fig. 79, will show this at once. The “solids”
stand about, at B, until a greater body of water is sent into

FIG. 79.—Section of a Drain-syphon #n sifa.

the drain, when they “move on” a stage and float up into
the inspection-hole, or manhole, as shown at E A, Fig. 78§,
unless that is already filled ; and finally, after having taken
some hours—perhaps days—in the transit, they drain them-
selves out at D into the common sewer.

The quantity of water held by an ordinary 6-in. drain-
syphon, with a manhole in it, is about eighteen pints, or more
than twice the quantity held by a 6-in. *“ drain-sentinel,” Fig.
83, or a 6-in. “ ventilating drain-syphon,” Fig. go, though the
latter has a much deeper water-seal. With a trap holding such
a body of water how would it be possible to change its contents
by the ordinary use of a sink, lava- c
tory, or water-closet, however good
the flushing arrangements may be
to such fittings? The bad air =
coming from the filth accumula- — N—=—e

ting in such non-cleansing traps
15 supposed, by persons inexpe-
rienced in such matters, to be a
necessary consequence of trapping off the drain, but the
exposure of the drain in such an instance is the eyposure of
the trap, and the only “ex” about it now should be in the
word “extinct.”

FiG. 80.—* Croydon " Syphen,

“Croydon” Syplion—This trap is a great improvement on
the common drain-syphon, as will be seen by a glance at the

drawing, Fig. 80; but it holds much too large a quantity of
G
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Fig. 82 shows a perspective view of Weaver’s * Ventilator Weaver's
Trap ™ for fixing to drains, etc. Thistrap is a great improve- \ap
ment upon the ordinary drain-syphon. Its chief value is its
fresh-aiy inlet, A, and this would
be increased if the inlet pipe were
made more open to the atmo-
sphere, z¢, if the perforated top,
A, were entirely removed. It has
one great demerit, viz,, the want
of a drop between the drain-
branch and the level of the stand-
ing-water in the trap, as explained
in the evils of the drain-syphon (page 81). The water-seal
of 33-in. would make it all the more difficult for the dis-
charges through the drains to flush out this trap. How
doctors disagree! The water-seal in this trap is 33-in, but
in the last trap that we were considering it was only 1}-in.

The * Drain-sentinel” or House-drain disconnecting trap **Drain-
with access to both sides of its water-seal—I1 have designed and L
patented this trap for the special purposes of “disconnect-
ing” one drain from another, or a drain from the sewer or
cesspool, and for affording access to the drain on each side of
the trap, without any disturbance of the surroundings. The
trap is made in strong stoneware, and the water-holding *
part is much contracted to insure an entire change of its con-
tents every time a flush of water is sent into the drain.

The “ Drain-sentinel” is made in four sizes, 4-in., 6-in,, g-in,
and 12-in., with “channel-pipes” complete. The sizes given
in the illustrations (Figs. 83, 84) are taken from the 5-in,

The trap is provided with a good drep for the discharges
from the drain to fall upon the “ standing-water” with some
force, to drive it out and change the contents of the trap
every time a flush of water is sent into the drain. There is
no place—no nook or corner—where filth can accumulate to
decompose and send off bad air. As will be seen by the
section, Fig. 84, there is only a small disc or surface of water

Fic. 82.-—View of Weaver's Trap.

* This 6-in. trap holds about one gallon of water less than a G-in, “Croydon™
syphon.

G 2
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ing up the sides of the split-pipes, or for receiving the high-
walled channel-pipe, K, Fig. 83, to prevent all matters passing
through the drain from flowing on to the benching (sloping or
otherwise) of the disconnection-chamber. Fig. 290 shows
this trap i situ.

In the drawing, Fig. 87, a view is given of a high-walled
channel-pipe for receiving one or more drains, at W and v,

FiG. 87.—View of a Channel-pipe 5
with side inlets. Fi1c, 38.—Flan,

in addition to the main drain, and exposing them to the
atmosphere, i.e, “disconnecting” them from the main drain.
Fig. 88 shows a plan of a 5-in. channel-pipe with two side
inlets, W and v, for 4-in. drains.

« Ventilating Drain-syphon and Sewer-interceptor.”"—Some
years ago I designed and patented this trap to remedy the
defects of the manhole drain-syphon. They have been
largely used and with excellent results.

These traps are made in strong stoneware, and are specially
constructed for intercepting, or rather “ disconnecting,” sewers
and sewage-tanks from the house-drain.
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with the smallest flush sent into the drain. A glance at the
section, Fig. 0o, will show this. The drain will thus empty
itself, and at the same time allow more room for ventilation
in it.

The upper part of the trap is considerably enlarged, and
is continued upwards,as shown i
at s, Fig. 8g—and also in the "'—'TL‘"}:E:‘{'E'“"""'"*
other drawings—forthe admis- B JT@TE:TW
sion of fresh air into the house- “\lh | |u,|)
drain. When this part of the
trap is not high enough to % SLrtan MEt L L ten
reach the surfaceof the ground,
it should be continued upwards in brickwork, as shown in
section, Fig. 93; and the grating,* 1, Fig. 89, should be
removed from the top of the trap and let into a stone, as
shown in Fig. 93, for fresh
air to pass freely into the
house-drain.

When this trap is used
for “disconnecting " sewage-
tanks from the main drain in
country houses, there is abso-
lutely no danger attending it
whatever, if the drains are
properly ventilated ; nor is
there any danger in using
them for “disconnecting”

the sewers from the house- Fic. g2.—Vertical Seetion of a 4-in.

o - Ventilating Drain - syphon and
drain in fowwn fiouses, if proper Sewerinterceptor,”

A | =

care be taken in selecting

the right position for fixing them. When there is no
“area,” or when thé drain is brought into the house under
a “covered way,’ where the atmosphere cannot readily
reach the mouth of the trap; or where any bad air escaping

* Stronger gratings should be used where cattle are likely to walk over them.

Afr-chamber.

Mo danger in
using such
open traps.
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CHAPTER VIL

GREASE-TRAPS.

Grease from scullery sinks—Grease and soakage cesspools—Grease and the
pumping up of sewage—Grease and water supply by pumping—Scullery
remote from cesspool—Drains choked with grease—Bad drain-pipe joints—
Grease-traps dispensed with—Amount of grease and sand caught in grease-
traps—Daily cleansing—Traps get very foul—*Flush-out™ grease-trap—
Grease-traps for fixing outside the house—Grease-traps for fixing inside the
heouse.

IN houses where much company is kept the discharges from
the scullery sink have generally given a great deal of trouble,
not only to the householder, but also to the sanitarian.
During the last ten years or so serious efforts have been
made to grapple with the question, and the matter is now so
well understood that all that is wanted to successfully treat
the thing is to know how the house sewage is finally disposed
of If it discharges into the sewer, the grease and sand can
be caught close to the scullery, and flushed through the drain
into the sewer automatically, once or twice a day, where the
water companies do not object to such a use of their water,
and the discharges from the sinks can often be treated in this
way in country houses. But where the house-drain empties
into a soakage cesspool it is better to screen the grease and
sand in proper grease-traps, and remove the same by hand,
or the grease will be liable to clog up and coat the sides of
the cesspool, and render them impervious. This was a theory
of mine some ten or fifteen years ago, but now practice has
established its correctness and value.

The drain from my house for ten years previous to
this year (1892) has emptied into a soakage cesspool in my
garden, but almost every particle of grease has been kept out
of the drain by one of my grease-traps, Fig. 99, p. 97, and [
have never had the slightest trouble or nuisance with the
drainage, and when the drains were removed for alterations
and connection with the new sewer in the early part of this

Grease from
seullery sinks.

Grease and
soakage cess-
pools.
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Where inefficient means are taken for intercepting the grease,
that is to say, where the intercepting traps are faulty in
principle, or of insufficient size, the grease will still find its
way into the drain, and become a nuisance. And the nuisance
is greatly increased when a drain is laid down with bad
jointings, where the cement has oozed through the joints in
badly fitted pipes, and not been cleaned off again; or where
annular spaces have been left between the pipes, Ze., where
the pipes do not properly meet, the spigot end of one drain-
pipe not fitting tightly against the shoulder of the socket of
the next pipe. The grease and filth which would accumulate
in or about such jointings, in a long length of drainage, would
render the air which would be emitted from the ventilating-
pipes from such drains very foul and unwholesome, and no
amount of water-flushing would be able to make such drains
clean and wholesome.

So subtle is grease when in solution with hot water, that
it will escape through the finest grating of the sink outlet,
and unless it is congealed in passing into the grease-trap,
the latter will not screen it. If, therefore, the whole of the
grease is to be intercepted, the size of the grease-trap and
the quantity of cold water held in it must be commensurate
with the body of greasy water discharged into it from time
to time from the sinks.

When the sinks are of great size, and the hot greasy water
is discharged in large bodies, such as in club-houses, and the
scullery is not very remote from the sewer, it may not be
necessary to fix a grease-trap. We have treated several in
this way without any bad results. :

An inexperienced person would be astonished to see the
large quantity of grease and sand that can be caught from a
large house in a properly constructed grease-intercepting
tank. Some years ago I had a tinned-copper grease-trap
made, about twice the length of the one shown in Fig. 101,
for a very large house, where it was most desirable to keep
the grease and sand out of the drain. This trap stands in a
cold water tank, built of white-glazed bricks, and the water is
kept cool by a dribble of cold water running continually into

Dirains choked
with grease.

Bad drain-
pipe joints.

Grease-traps
dispensed
with.

Grease caught
in traps.
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both sides of the trap for receiving the sink-waste discharges,
and conducting them into the trap under the level of the
standing water, to the top of which the grease rises and
becomes congealed ; the inlet is provided with a movable single
or double connecting-piece, SC or DC, which can be adjusted
to suit the direction of the waste-pipe or waste-pipes, a grating
being placed at the head of the connecting-piece to open up
the discharging end of the waste-pipe to the atmosphere.

The flush from the automatic flushing-tank, FT, enters the
trap at the back, a portion of the flush passing through a
flushing-rim formed around the head of the trap for washing
the walls of the trap, and with a nozzle opposite the outlet,
for breaking up the solidified grease into small pieces, and
floating them through the drain, the remainder of the flush
being conducted downwards by a separate waterway to the
bottom of the trap for scouring out heavier matters, such as
sand, etc., that may be lying there.

The flushing-tank, F1, Fig. 98, is made of wrought iron,
galvanised, and is fitted with a 3-in. lead syphon, and 3-in.
lead S trap underneath, for discharging about 20 gallons of
water at each flush. The flush can be arranged to discharge
once or twice daily, according to circumstances, but in order
to gain the full benefit of the flush the flushing-tank should
be fixed from 5 to 10 or 12 feet above the level of the top of
the grease-trap; with the higher head the tank FT may be
fixed in any convenient place 10 or 20 feet away from the
trap, but with the smaller head it ought to be nearly directly
over it. With a head of water less than 5 feet a larger flushing-
tank should be used, or a 4-in. syphon and a 4-in. flushing-
pipe. A reverse-action ball-valve is attached to the flushing-
tank with a pet-cock for regulating the time of the flush.

The grease-trap may be set in a brick manhole-chamber
outside the house, as shown by dotted lines, Fig. 98, having a
galvanised cast-iron cover let loosely into a stone curb, or
cover, over it, so that air can enter the chamber to keep it
wholesome, etc.; or the trap may be fixed with its own simple
cover of stoneware, C, at or above the surface level, where it
is out of the way of traffic.
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Traps for intercepting the grease from scullery sinks for
removal by hand* are now made in a great variety of ways by
various manufacturers all over the country. Several years ago
I patented a grease-intercepting trap, which has been largely
used, and with great satisfac-
tion. These traps are now
made in four sizes — viz.,
small size, medium size,
large size, and extra large
size, and measure respect-
ively in the body part 13 in.
by 13 in, and 13 in. deep;
20 in. by 13 in., and I4% in.
deep; 24 in. by 20 in,, and
14} in. deep; and 36 in. by 20 in, and 14} in. deep, all
outside dimensions.

The “inlet” socket, A, of the grease-trap is made to
receive a 3-in. drain-pipe, but in practice a 2-in, lead waste-
pipe is generally fixed
between the sink and
grease-trap, as shown
in Fig. 103. The
“putlet,” €, is made
to fit into the socket
of a 4-in. drain-pipe.

The sizes mostly
used are the * Me-
dium size” and the
“ Large size.” The

FiG. o9.—Section of the ** Medium-
size " Stoneware ™ Grease-trap.”

Fic. 100.—View of the ** Large-size "
“"Medium =ize” an- Stoneware © Grease-trap.”

swers very well for
small and moderate-size houses, where the grease and sand are
removed very frequently. But where the wash-up sinks are

* All grease-traps should be cleaned out once a week ; or they should never
be allowed to go longer than a fortnight without a thorough cleansing ; for no
language can describe the horribleness of the stench which comes from a grease-
trap when it is first opened, and after it has been accumulating for several months
putrefying matters, decomposing soap-suds, rank fats, etc. etc.

I

Grease-traps
for cleansing
by hand.
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the scullery sink passes into the trap through a specially con-
structed pipe, a few inches below the standing-water of the
trap, as shown at N in the illustrations, to prevent the in-
coming water from disturbing the congealed grease in the
trap. The gross fat of the hot greasy water becomes con-
cealed in its transit from N to O by the cold water in the
trap which cools the discharges, and the grease rises to the
surface and is solidified.

The mouth of the “outlet” pipe, as shown at 0, is kept
well below the level of the standing-water to trap off the
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F1G. 102A.—Plan of the ** Extra-large-size ” Stoneware ** Grease-trap.”

drain, and also to prevent pieces of congealed grease floating
into the drain-pipe.

An opening is made in the inlet-pipe of the trap, as shown
at v, for exposing the sink-waste to the atmosphere and pro-
perly “disconnecting " it.

A hole for inspecting the drain or for passing rods into it
is formed in the outlet-pipe, and is sealed over with a gal-
vanised cast-iron cover, bolted down, as shown at v.

A galvanised cast-iron cover, J, is made to fit over the top
of the three smaller traps; but over the “Extra-large-size”
trap a stone cover should be fixed, as shown at K (Fig. 101),
with a galvanised cast-iron movable cover, L, let into it.

These traps require to be cleaned out very frequently to
remove the grease and the sand (used in cleaning the utensils),
as, apart from the wholesomeness of the trap, its capacity
would be very much reduced by the rapid accumulation of
the grease, sand, etc.

As many errors have been made in fixing this tank, I give
H 2
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The “ Flush-out ” grease-trap can be made to stand in the
open under the scullery sink for ready access, or it can be
enclosed in a brick chamber under the sink or draining-
board. " If fixed under the sink, the two piers for 5uppnrtmg
the sink can be utilised for the '
two sides of the chamber, the wall
of the scullery forming the back,
the front being built up, with a
door for access to the top of the
trap, and the floor being formed
level with the sill in order to pre-
vent the chamber becoming a
place for the accumulation of {
dust and dirt. From this cham- ¥'s mh-!--c;]-;f;*;rﬁ:f_“ﬁm-
ber two pipes of suitable size
should be fixed and carried through the external wall to the
open air, to allow fresh air to circulate freely in the chamber,
to keep it wholesome, ete. i

Some time ago I designed a grease-collector for Pl ﬁﬁﬂ*‘ﬂ
placing under T gk
kitchen or scullery ! \
sinks for daily 1 -
cleansing, to avoid
the risk of fixing a
grease-trap under a
floor énside the house,
It is the same in
principle as the
grease-trap shown
in Fig. 103. Two
“ grease-collectors ” mﬁ' e e e e
are required for each Fic. 1o5.—Section of *' Grease-collector
SCﬂller}f e under the Scullery Sink,
that the cook has to do is to remove one grease-collector
(made in sheet-tin for lightness) for another, and this
is done in two minutes, by dropping the tClESCDIJL-[)lpE,
C, and raising the connecting-pipe, H. The cook, by this
arrangement, has a good perquisite always “floating” under

® The cover of this “ grease-collector ™ is omitted in this drawing.
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The traps chiefly used in plumbing and drainage works
are dependent entirely upon water for their seal. But there
are traps now specially constructed for maintaining a seal
of some sort in addition to, as well as independent of, their
water-seal. These mechanical traps are either made with
floating balls for sealing their “inlets "—as in the “ Bower”
trap (Fig. 41), and are only of value so long as sufficient water
is retained in them to buoy the floating ball well up against
the dip-pipe; or with gravitating balls for sealing their
“outlets,” as Figs. 39 and 40, p. 59. And these mechanical
seals (liable though they are, at any moment, like all
mechanical things, to get out of order) are considered, by
some people, to be a fair protection against bad air in pipes,
supposing their water-seal to have been lost by syphonage
or other cause. But a piece of soap, or a bit of dirt, on
the ball or on its seating, would at once make the seal
imperfect, and leave a passage for bad air in the waste-
pipe to come into the house. I consider all such traps,
traps with *check-valves,” as Bower's, Buchan’s, Cudell’s,
Waring's, &c., obstructionists, and I suppose their inventors
would admit that the way through them is not so clear as
in traps without such impediments. It is of the utmost
importance that the passage-way through a trap should be
perfectly free, that there should not only be no obstruc-
tion—as there would be when a check-valve or ball is em-
ployed, for giving the trap a mechanical seal—but that
there should be no place of lodgment inside a trap where
filth can accumulate, for whenever filth is retained a nuisance
is sure to accrue. But whilst it is of the utmost import-
ance that a trap, for fixing under the fittings and fixtures
inside a house, should be “ self-cleansing,” it is of equal
importance that the trap should retain its seal, and if this
cannot be done without the aid of some mechanical ap-
pliance, this should be adopted, though I have never found
it necessary to resort to such aids. I have tested the
“ Anti-D-trap ” (Figs. 28—31)—a trap without any obstruc-
tion, and solely dependent upon water for its seal—in almost
every conceivable condition, and have never found a case

Mechanical
traps,

Obstruction-
ists’ Lraps.

The seal
important.
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house is then exposed to the bad air in the soil-pipe, and
perhaps drain too. The remedy for such a trap is to flatten
the crown of its “outgo,” and to boss the up-pipe into the
shape of the “ Anti-D-trap.”

Whilst no trap is more easily cleansed or more easily
syphoned than a syphon-trap, so no trap with which I am
acquainted is more difficult to cleanse or more difficult to
unseal than the well-known D-trap. But under certain
conditions this trap is (like all traps when unventilated)
unsealed. It would, however, be possible to unseal the
“Bower” trap (believed in so strongly by some people)
twenty times to once that of the D-trap, though fixed
under precisely equal conditions.

It is not a little curious that the first trap which I should
direct to be ventilated should be a D-trap. This was done
in 1864 or 1865. It was an old trap fixed upon the third
or fourth floor of a house overlooking Hyde Park. A bad
smell was complained of, and I ordered this trap to be
vented to give the bad air coming from matter decom-
posing in such a trap a chance of escape, and also to
prevent its syphonage.

In 1867 I directed a 4-in. syphon-trap (Fig. 38) to be
ventilated, having some doubt about the safety of its seal,
though it had only a few feet of soil-pipe.

It was not till 1869 and 1870 that we began venti-
lating each individual trap fixed upon a stack of soil-pipe.
And at that time I was satisfied for such vent-pipes to be
taken from the top of the trap into the soil-pipe, even though
other traps branched into the same soil-pipe on a higher
level, so long as the soil-pipe was continued up full-size
to the atmosphere above the roof. But finding a year or
two later that such a mode of venting traps—though of
value for preventing their syphonage from discharges sent
through them, or through a main pipe from traps fixed
belowr them—was of no value for preventing their syphon-
age from discharges sent into a main pipe adove the con-
nection of their air-vents, I directed that where a serics

D-traps
difficult to
syphon,

D-trap venti-
lated in 1463,

Traps vented
individually.
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illustration, Fig. 107. The pipe (2-in.) was taken from tho
soil-pipe at A, a few feet below the lowest trap, and continued
up, and branched into the main air-pipe of the soil-pipe at E,

a few feet above the highest trap—a
distance of about sixty-five feet from
point to point. And from the top of
each trap a 1l-in. vent-pipe was taken
and branched into the trap ventilation-
pipe, as shown. Instead of the old 2-in.
air-pipe to the soil-pipe, I had the soil-
pipes carried up through the roof full-
size, and they were trapped at the
bottom, the total length of each stack
being nearly 100 feet. The traps were
tested in May of the year 1883 to
see if their air-vents, being fixed from
the 7gp of the traps, were clogged up,
as slops emptied daily into the water-
closets from slop-pails would be con-
stantly washing up into the vent-pipes ;
but though a very large number of dis-
charges were sent through each stack
of soil-pipe from two water-closets
at a time, and each filled up to the
brim, the traps could not be unsealed,
showing that the trap-vents are not
stopped up after eleven years of bad
usage. But a vent taken from the top
of a trap is liable, no doubt, to chokage,
and I shall have something more to

]
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Fig. 107.—A Tier of D-traps, as vented in 1872,

say on this when considering the ventilation of pipes and

traps.

In the first edition of this book I explained the liability of
all unventilated traps to syphonage, not only from discharges
sent through them, but also from discharges sent through the
pipe (waste-pipe or soil-pipe) into which they were branched,
and I gave the remedy for this. I said it was necessary to

First edition.
Two traps
destray each
other,
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‘c) because a vent-pipe so fixed would often get fouled
(by splashings of filth, etc) where it would not be readily
cleansed, as there would be no passage of water through
such pipes to wash them out, and the bad air coming from
such befouled vent-pipes would pass out of the ventilation-
pipe of the waste-pipe or soil-pipe to contaminate the
atmosphere surrounding the house.

Col. George E. Waring, jun., has also made a series of
experiments with the wvarious plumbers’ traps used in
America, and the results of his experiments, which were also
made for the National Board of Health, Washington, in the
latter half of the year 1881, were reported in ke Sanitary
Eungincer, November 2nd, 1882, His experiments would
have been of more wvalue had he used almost any other
water-closet than a pan closet—a closet which every sani-
tarian now condemns, and, I believe, himself among the
number. Besides, in practice there is no risk, or but very
slight, of a pan water-closet ever unsealing a trap, either
its own trap, or any other fixed on the same stack-pipe as
itself ; for the tipping-pan holds too small a quantity of
water to charge a soil-pipe full-bore, and what is held in
it is so much broken up by its fall upon the lower part of
the “receiver,” that it passes through the trap and soil-pipe
in too feeble a form to unseal any trap fixed upon a well-
ventilated soil-pipe four inches in diameter.

Instead of repeating here the results gained by experi-
ments with traps in the years 1880-1881, and which are
published in another work, I give, in the following pages, the
results of several series of testings made in May and June of
the year 1883, and I think these results will put the reader in
possession of sufficient data to form a sound opinion on the
value of trap-ventilation for preventing the syphonage of
traps.

As the chief object of my experiments with traps was to
find out to what extent the seal of water-seal self-cleansing
traps can be trusted with abselute safety, very severe measurcs
—severer than are ever likely to obtain in practice—were

#* Alep in the Amerfean Architect, Oct. 14, 1332

Col, Waring's

expemenls,
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also the large plug-and-washer, N, Fig. 110. The clear diameter of
the lining, P, Fig. 109, is 1} inches ; 0, Fig. 108, 1% inches ; and w,
Fig. 110, 1} inches, but these three drawings are to scale.

Note—It made but slight difference which of the two discharging
arrangements was used, Fig. 108 or Fig. 109, for though the waste
apparatus, Fig. 109, discharged the basin the quickest, the drainings
from its piping more than made up for any extra loss of seal caused
by the more rapid flow of water through the trap. But the waste-
valve s, Fig. 108, put a little greater strain upon the traps than either
of the other two arrangements, and this was, therefore, the waste-
valve chiefly used in the testings.

C.—Slop-sink, as Figure 212, with a 3-inch outlet, clear way. This
sink was used for emptying a three-gallon pailful of water into it at
a time, to see the effect upon traps of such a body of water flowing
through a small waste-pipe.

D.—S/gp-sink, as last, but discharged with a plug, for emptying the con-
tents of the sink into the waste-pipe without any admission of air
with the water.

E.—S8/op-pails, holding three gallons of water.

F.—Water-closet—walve closet holding three gallons of water when filled
up to the brim, as was the case in these tests, and discharged in Jess
than two seconds by a sharp pull of the closet handle. The clear
diameter of the basin outlet is 33-in. A view of this water-closet is
given in Figure 164, and a section in Figure 1 56. In these experi-
ments the vent-arm of the valve-box and the overflow-arm of the
basin were sealed off to get stronger tests, and no water was allowed
to come into the basin during the time of the discharge.

G.—Waler-closet, “ Artisan ” basin, Fig. 176. This basin, having an out-
let 34 inches diameter (clear way), was used to see the effect upon the
water-seal of traps by emptying pailfuls of water into such closets.

Memoranda—The discharge of nine pints of water from
the lavatory, if sent full-bore into the waste-pipe, would form
a water-plug in 1}-inch pipe, 21 feet g inches long; in 1}-inch
pipe, 15 feet long ; and in 2-inch pipe, 8 feet 5 inches long.

The discharge of three gallons of water from the valve
water-closet, and also from the slop-pail—through the
“ Artisan ”' water-closet, or slop-sink—would form a water-
plug about g feet 3 inches long in a 3-inch pipe, 6 feet 10
inches long in a 3}-inch pipe, and 5 feet 4 inches long in a
4-inch pipe,

In practice, in the larger pipes, both in the waste-pipes
and soil-pipes, the “water-plug ” would not be so “solid " as
in the smaller pipes (the bore of the fittings and traps being
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VIII.—Eaperiments with fraps branched at different levels into a stack of
3-in. lead sotl-pipe, apen full bore at tof (A) and bottom (Q) fo see the
effect upon their seal of water flowing through the main pipe in
large volumes:—The three waler-closels G F L, and the pifing
shown in thick lines in the drawing, Fig. 115, PLATE IV.—wluch
5 an tliustration of the apparatus experimented with—have been
i wse in ey factory by at least jifty persons daily jor aboul two

years,

12.—With a pailful of water thrown down each of the *hopper ” class
of closets, B F G, and with the valve-closet basin D filled to the brim and
emptied sharply, and with the water from two small supply cisterns
running into the two water-closets F and G as well, making in all about
15 gallons, discharged into the main pipe at one time—the 2-in. trap-
ventilation, R V, being in use—a 2-in. “ Bower" trap fixed at J, on the
2-in. branch K, was unsealed ; and a g-in. “ Helmet ™ D-trap fixed on the
3-in. branch P, at ¥, had its water lowered §.in.

2. —With another discharge of water as last, without refilling the
traps, the india-rubber ball of the * Bower ™ trap floated away from the
dip-pipe, and the water was lowered enough in the trap to pass smoke
through it into the room from the main pipe. The * Helmet ” trap lost
£-In. more water by the second discharge, but it took ten further dis-
charges to unseal this trap.

32.—With the twelve foregoing discharges (15 gallons of water at a
time) the ventilated “ Anti-D-trap ” at M did not lose -in. depth of water,
t.e.,, after the twelve discharges this trap had still 13-in. depth of seal.

42.—With a 1}-in. “ Bower” trap fixed at J, instead of a 2-in, a
discharge of water through the main pipe as before completely unsealed
it. After two such discharges smoke was sent through the trap into the
room in volumes, by using an “ Asphysiator,” and sending the smoke
into the main pipe from the top, at A, above the roof,

5¢.—With the 2-in. branch K lengthened, and the “Bower" trap—
either 13-in. or 2-in.—standing 16 feet away from the main pipe, there
was little, if any, difference ; for in similar trials to the last the trap lost
its seal—both water-seal and * mechanical * seal.

6g.—With a similar discharge as before, a 1}-in. “Du Bois ” trap, a
14-in,, and 2-in. “ patent cast-lead syphon trap ” fixed at J, on the branch
K, were each syphoned in succession. A 4-in. ditto lost 1§-in. depth of
seal in the first discharge, and after the second discharge the water stood
§-in. below the dip.

7£-—With a similar discharge, a 2-in. * Eclipse” trap, fixed in the
same position as last, was unsealed in every trial. A 4-in. “ Eclipse”

trap lost in the first discharge 4-in., second §-in., and the third discharge
unsealed it.

82 —With a 13}-in. Anti-D-trap ” fixed in the same position, and












THE LSS OF SEAL IN TEAFPS, AND TRAP-VENTILATION, 127

5A—A 2-in. “ Bower” trap, fixed on the ventilated branch K, did not
lose #-in. depth of water in six discharges. (See experiments Nos. 1g
and 2g.)

X.—Experiments with the same stack of 3-in. soil-pipe described in No.
VIIT. series, but witk the bollom branch ¥ wventilated, as shown in
dolted lines in the drawing, A' A%, PLATE V.

1.—With 48 feet of 2-in. vent-pipe fixed on the branch P, as shown by
the dotted lines A! A%, with the two valve-closets D and L filled to the
brim, and a pailful of water thrown down each of the two water-closets
F G, and discharged at one time into the main pipe, a 4-in. syphon-trap, a
4-in. “ Eclipse® trap, and a 3i-in. * Anti-D-trap,” fixed at N, were each
unsealed by two such discharges. (See succeeding tests with 3-in.
vent.)

27.—With 4o feet of 3-in. vent-pipe fixed on the branch P (instead of
the 2-in.) as shown by the dotted lines A' A% the water was lowered in a
33-in. “ Anti-D-trap,” fixed at N, fe-in. by three discharges together of
the three water-closets D F G, but three further discharges did not lower
the water any more.

r

3¢ —With the two valve water-closets D and L filled to the brim, and a
pailful of water thrown down each of the two water-closets F G, and
passed into the main pipe at one time as before, the water was lowered in
the “ Anti-D-trap,” fixed at N, y%-in. after three trials ; and three more
trials did not further reduce its seal.

42— With the air-pipe heightened 10 feet more, and a discharge of
water as in the last experiment, the water was lowered in the * Anti-
D-trap,” fixed as before at n, }-in.; in the second discharge, without
refilling the trap, #-in. more ; and in the third discharge ff4-in., but further
discharges did not lower the water any more.

5£—With the air-pipe heightened 12 feet more, in five trials as before,
the water was lowered in the trap (fixed as last described) as follows :—
#-in, }-in. twice, Jy-in. twice, and subsequent discharges had no effect
upon the seal.

6:.—With the air-pipe heightened still more, and made to stand 8o
feet above the trap, it lost respectively in four trials £-in, }-in., }-in,
fe-in. ; but further trials did not lower the water any more, so that with
this long length (8o feet) of branch ventilation, this trap was left with
more than £-in. depth of water-seal.

7i—With the 8o-feet length of branch ventilation (A! A%}, a 4-in,
syphon-trap, and a 4-in. “ Eclipse ” trap, fixed at N, were unsealed by
four such discharges as last.
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2/.—With a 4-in. syphon-trap fixed on the branch v, instead of the
* Eclipse,” a discharge of water as last lowered the water in the trap 4-in. ;
another discharge, }-in. more ; the third discharge, L-in. full ; the fourth
discharge, fs-in. bare, and fifteen more discharges did not lower the
water §-in. further. In similar trials with the branch v, ventilated, the
seal was not so much affected, though twenty-five discharges of water,
as before, were sent through the piping.

3/—-With a full-size *“ Helmet"” D-trap fixed on the branch v, the first
discharge lowered the water in the trap §-in. ; second, 3-in. full ; third,
fg-in. ; six discharges more, fy-in. ; seven further discharges, fr-in. more ;
and after that ten further discharges did not lower the water any more,
With the branch ventilated the water was nothing like so much affected.

4/—With a “medium " size “Anti-D-trap” fixed on the branch ¥
as last, the first discharge of water lowered the water in the trap §-in. ; the
second, third, fourth, and fifth, each $-in. ; sixth, #-in. ; and fifteen further
discharges did not further lower the water, leaving the trap with fully
g-in. depth of water-seal. With the branch on which the trap was fixed
ventilated, /or#y such discharges did not unseal §-in. depth of water—7.e.,
after forty discharges this trap was left with 1}-in. depth of water-seal,
showing the value of branch ventilation.

XII1.—Experiments with small traps branched into a long stack of
1h-in. waste-pipe, open al lop, A, and bottom, C (except where other-
wise described), fo see the effect upon their water-seal of discharges
sent through tie main pipe from a bath or slop-sink fixed on a
higher level.  (See PLATE VL., showing the apiparatus.)

1. —Without the ventilation of the branch waste D, a 1}-in., 1}-in.,
and 2-in. * Half-S ” syphon-traps, also a 13-in. * Anti-D-trap,” fixed at E,
were not only unsealed, but each of these traps, fixed in succession,
lost nearly the whole of its water by a discharge from a quick-waste bath
through the 14-in. branch ¥, and 13-in. main waste p &’

2m.—Under the same conditions as last, a 1}-in. Bower trap fixed
at E had its water lowered to within #-in. of the bottom of its dip-
pipe by the discharge from a bath through the branch F, and main
waste B'. And although a second discharge of the bath only lowered the
water rh-in. more, the trap was practically unsealed; for though suffi-
cient water was left in it to float the ball up against the dip-pipe, a picce of
dirt, or soap, on the ball or edge of the dip would prevent a perfect seal,
and thus expose the house to the air in the waste-pipe.

3m.—It was also easy with a slop-sink fixed at H, instead of a bath,
by throwing down a pailful or two of water, three gallons a! a time,
to unseal a r1f-in, 14-in, and z-in. syphon-trap, and also a 13-in

“Anti-D-trap " fixed at E, with the branch waste, D, unventilated as
before,

]z
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filled right up to their overflow line, did not take more than 4-in. of water
out of any of the traps G L M N, fixed on the main pipe P P,

Where there is an exfensive length of vertical soil-pipe or
waste-pipe, or soil-pipe and waste-pipe combined, and the
branches into it are situated somewhere about the middle
part or lower half—ie, at a point remote from the atmosphere
—to prevent the syphonage of any of its traps, the ventilating-
pipe from the traps should be of the same calibre asthe main-
pipe (or larger), and the main-pipe should be of larger bore
than any of its branches. For in a building of great height—
say six storeys high with a sub-basement—the momentum of
a volume of water from the discharge of two or three valve-
closets or two or three slop-pails at one time through a pipe
is very great, and the sudden demand for air is enormous,

If any reader doubts this demand for air in a soil-pipe or
waste-pipe during the passage of such discharges, let him go
on the top of his house, and place his handkerchief over the
mouth of a soil-pipe (supposing the pipe to be carried up
to the roof), and then order two water-closets or two slop-pails
to be filled with water and discharged quickly into the pipe,
say from closets or slop-sinks on the second and third floors,
and he will then have a practical illustration of the suction
power of volumes of water passing through a soil-pipe or
waste-pipe, and will return to his arm-chair a wiser, though
perhaps a sadder, man, for probably he will have lost his
pocket-handkerchief down the soil-pipe

The volume of water discharged from a valve-closet when
filled up to the brim, or from a full slop-pail emptied into a
hopper class of water-closet, exerts twe influences while
passing through the soil-pipe, the one a suction, or pulling,
and the other a driving force. Forming itself into a sort of
water-plug in the pipe, it acts as a piston, pulling or sucking
the water out of every unventilated water-seal trap, and it
also acts at the same time as a forcing-plug, driving everything
before it. When, therefore, the traps or branches are not
ventilated, and the pipe is air-sealed at its foot, where is the
air in the pipe, which this “water-plug” is forcing down

Want of air

Action of

discharges,
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are they proof against the action of momentum, or momentum
and syphonage combined. But though the venting of a
branch waste (or the main waste-pipe) will
not save the seal of a “syphon” trap
against loss from the momentum, or mno-
mentum and syphonage combined, of
discharges sent through the trap, the
venting of the trap itself, from the crown
of its outgo, will—ie, a syphon trap
vented as shown in the drawing, Fig. 121,
is rendered perfectly secure from loss of

seal from any discharge that may be sent Fﬁ,,:;f;:ﬁg::“ﬂg;“
througzh the trap, no matter what the .

length of its waste and air pipes may be ; for, as explained
elsewhere, in sending a volume of water inte such vented
traps part of the water will pass up into the vent-pipe (V P,
Fig. 121) to fall back again into the trap to re-charge it.
(See page 110.) Though the venting of a syphon-trap from
the crown of its outgo insures its seal in any discharge sent
trongh if, such a mode of ventilation will not secure its seal
‘against the syphonage of water running #rough the pipe on
which it may be branched, under certain conditions, as proved
by many of the tests.

And this is also the case with the * Eclipse” trap, for
neither the “ Eclipse,” nor syphon, nor “round-pipe” trap
is rightly constructed to withstand the action of momentum,
se, of water rushing through the #zap,; or of syphonage,
t.e, the suction power of water running through the pife on
which the trap may be branched.

The “Anti-D-trap,” though as “self-cleansing ” as a round-
pipe trap (from the reduced size of its body part), is specially
designed to maintain its seal, when fixed on a vented branch,
against both these actions, viz., syphonage and momentum,
and this it did in the severest tests. As the inventor of this
trap I may be considered prejudiced in its favour, but facts
are facts, and the results are given of the actual tests made

¢ Yelipst
trap.
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GENERAL ARRANGEMENT OF SANITARY APPLIANCES, 145

must be fixed in a room or apartment which has a window
opening to the external air.

Place the cisterns where they can be easily got at to
cleanse, and where no vitiated air can reach them to con-
taminate their water, and separate the drinking water from
the water-closet supply. Insist upon the separation of the
cistern-wastes from a// other wastes, and keep the ends of
such pipes away from all places where any foul air can reach
them, from wventilating-pipes, water-closets, sinks, and dust-
bins, to prevent any contaminated air passing through the
pipes to the water in the cisterns.

Use that class of sanitary “fitting” and “fixture” which
is the most “self-cleansing,” and see that no trap, waste-pipe
soil-pipe, or drain is of a larger size than can be kept perfectly
wholesome.

Disconnect all clean-water waste-pipes from dirty-water
waste-pipes, and make them discharge into the open air,
away from all places where bad air can reach them.

Disconnect all rain-water pipes from dirty-water pipes,
soil-pipes, and soil-drains, and where it is imperative to fix a
rain-water pipe inside a house, see that all its joints are made
air-tight, and reliably sound.

Disconnect all dirty-water waste-pipes from soil-pipes and
soil-drains, such as waste-pipes from baths, sinks, and lava-
tories, and make them discharge with open ends under the
grating of an intercepting or disconnecting trap fixed outside
the house,

Disconnect the house-drain from the sewer or cesspool by
a good form of disconnecting trap, and where practicable fix
a flushing-tank at the head of the drain for flushing the drain
automatically once a day.

For a house to be wholesome every sanitary appliance
should have a bountiful supply of water, for cleansing it and
its belongings, and every room where a water-closet, sink,
bath, or lavatory is placed should be well lighted and well
ventilated. Nor should the sanitarian turn his back upon the
house before he has seen that the dust-bin is only of such
capacity as must necessitate the changing of its contents

K

Cisterns and
their wastes.

Self-cleansing
“*fittings."

Disconnec-
tion,

House
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SOYE- PIPES. I51

The advantages of fixing small-sized soil-pipes are, (I)
saving of expense ; (2) neatness of appearance when fixed on
the external face of a building, and compactness when fixed
inside; and (3) better sanitary results, as greater cleansing
force is obtained in the two-gallon flush (or three-gallon flush)
of water through a small than a large pipe.

In the illustration, Fig. 124, a stack of 3-in. soil-pipe is
shown with six water-closets upon it, and though the closets
have been much used for over ten years, the soil-pipe has
never shown any sign of stoppage® Another stack of 3-in.
soil-pipe is illustrated in Plate IV, facing p. 123. The three
water-closets G F L, as explained elsewhere, have been greatly
used for eleven years without any stoppage, and the soil-pipe
when examined the other day was found to be as clean as it
was after the first week’s usage.

Where several water-closets, one on each of several
stories in a many-storied house, are branched into one main
soil-pipe, it is better that the pipe should be 3}-in., to lessen
the syphoning action of the discharges through the piping;
and where double water-closets are fixed on several floors, or
where the soil-pipe is required to ventilate the drain, ze,
where the soil-pipe is not disconnected by a disconnecting-
trap, it should be 4-in,, for better ventilation.

In planning some sanitary arrangements in a house in
Paris, in the summer of 1883, I astonished my friends there by
mentioning 3}-in. soil-pipe as the correct size for the work,
but was not a little astonished myself when informed that the
Municipal Authority would not allow a main soil-pipe to be
of less diameter than 8 in.! [ asked wmion ami larchitecte if
they had such huge pipes for the purpose of lowering their
plomibieres down inside, to scrape off the yearly accumulations
and to keep the jointings sound? I had the curiosity to ex-
amine some stacks of soil-piping which were being fixed in a
fine stone building in one of the best parts of Paris. Two
stacks of 8-in. (internal diameter) plain cast-iron pipe—
about the strength that we should use for rain-water—were

* Since this was first written, I have heard that once, if not twice, a broken
face-plate got into the pipe, and caused some temporary inconvenience, but this
would not happen with unbreakable face-plates.

3-in. pipe.

3:}-in. or 4-in.
pipe,

Size of soil-
pipe in Paris.
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collecting and holding sewage is enormous, and there are
tens of thousands of such pipes in Paris, holding back the
sewage which ought to be passing into vegetable matter, in-
stead of corroding upon the pipes, or wasting itself on the
city air. It is astounding that in such a charming city as
Paris, where so much attention is paid to the commissariat, so
little attention should be paid to the drainage, and that so
much sewage-gas should be allowed to poison the atmosphere.
The streets, the courts, the houses, are kept beautifully clean,
but the things out of sight, the plumbing appliances, the
waste-pipes, the soil-pipes, and the house-drainage, are a dis-
grace to any civilised country.*

In buildings of very great height, above 6 or 7 stories high,
the size of the soil-pipe should be larger than for buildings
below that height, not to prevent stoppage in the pipe, for
there would be no risk of that in a 4-in. vertical pipe, but to
reduce the syphoning action of the discharges when passing
through the pipe; and, also, for this purpose, the anti-syphon-
ing pipe should be increased from 2-in. or 2}-in. to 3-in., or
the two pipes should be of equal bore, 7., if the soil-pipe is
only to be 4-in., the anti-syphoning pipe should be 4-in. And
the ventilation-pipe on the top of the soil-pipe, especially if
it be more than a few feet in length, should be one or two
sizes larger than the soil-pipe, to allow the air to pass down
very quickly, and very freely, without much friction, to the
place of need, to prevent a vacuum, or a partial vacuum, by
the discharge of one or more of the closets upon the stack—
2.£, supposing the soil-pipe in such cases to be 4-in., and the
anti-syphoning pipe 4-in., the ventilation-pipe should be
4%-in, or 5-in.; or if the ventilation-pipe had to be carried
to some great height to keep its head away from windows
and chimneys, 6-in. bore would be better still.

I know, even now, in this enlightened sanitary age, that

Size of soil-
I;Eptﬁ in high
tildings.

Traps fixed
without ventil-

hundreds of traps are fixed to closets, fittings and fixtures, ation.

* The authorities for some few years past, however, have been alive to
the value of the modern method of sanitating houses, and preat improvements
have been made in the plumber's work, in the sanitary appliances and arrange-
ments generally (18gz).
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pipe, and 4-in. branches from the closet-traps. And, as
shown on Plate X, there are for convenience of fixing two
3-in. anti-syphoning pipes with 2-in. branches from same to
the branches from the closet-traps. I had intended a 6-in.
ventilation-pipe from the top of the soil-pipe, and I think it
would have been better if that size had been fixed, instead of
a 5-in. pipe. However, the result of the severe tests to which
the traps were subjected proved that their water-seals will be
found to be reliable in the general working of the closets.

In making the tests a large pail was used. A pailful of
water was thrown down each of the two closets on the 11th
floor twenty times in succession, with the result that at the
end of the discharges it was found that each trap from the
ioth to the 1st floor had lost nearly half its seal, and that
the seals of the two bottom traps—the closets on the mez-
zanine floor—had been reduced in depth two-thirds. Without
recharging the traps, six more pailfuls of water were thrown
down the two top closets, but with no effect.

I also had the opportunity a year or two ago of testing a
tier of valve-closet traps, fixed on a vertical stack of soil-pipe,
from a greater number of floors than I had tested a tier
of valve-closets before. The soil-pipe from its discharging
end, M, to the top of its ventilation-pipe, A, measures 129
feet, and, as shown in the illustration, Plate XI., there are 10
valve-closets upon it, two on the bottom floor, one on each of
the next six floors, and two on the top floor. The work was
planned by me and executed by my firm.

The main soil-pipe is 44-in. lead, with 3}-in. branches to
the traps, which are the well-known cast-lead “anti-D-trap,”
small-size, and with a depth of water-seal of 13 in. The
ventilation-pipe on the top of the soil-pipe is 5-in., and the
anti-syphoning pipe is 3-in., which, as shown, is connected to
the soil-pipe below the lowest closet-branch, and to the venti-
lation-pipe above the highest, with a 2-in. pipe-branch from
it to the trap-branch from each closet. Table-top “ Optimus”
valve-closets, as Fig. 157, were fixed right throughout, for

receiving bedroom slops, as well as for their more legitimate
use,

Tests on a
high stack
with valwve-
closet traps.
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piping, which may be a long length, and foul it. This argu-
ment tells also against éuside soil-pipes, though not with equal
force, for though soil-pipes fixed inside a house would gene-
rally have greater currents of air through them than soil-pipes
fixed outside (on account of the warmth of the house) they
would never get so hot as soil-pipes exposed to the sun. But
all that is wanted in outside soil-pipes is to keep them out of
the full power of the sun’s rays; for good air-currents—with
efficient ventilation—can be made to pass through secil-pipes
though fixed in the coldest quarters—at any rate sufficient to
aerate them.

“ The risk of getting soil-pipe air into a house is so mini-
mised by fixing soil-pipes outside, that it is worth running the
small chance of freezing from a leaky valve ; which casualty
ought never to be allowed to remain for a single day, winter
or summer ; for dribbling waters will not cleanse a pipe,
though they may drain a reservoir and prevent proper flushing
when needed.

“ When the soil-pipe is kept outside the house there is no
risk of the air in it leaking into the house, either through a
nail-hole—made in the pipe by accident ; a defective jointing
—when fixed by an unskilled man; or from decay of the
pipe through old age.”

Lead soil-pipe made of sheet-lead, and properly soldered,
will last for a very long period. I have seen such pipes in
very good condition after they have been in use three-quarters
of a century ; but, unfortunately, the seams cannot always be
relied upon, especially when the pipe has been made by a
careless or unskilled plumber. Soil-pipes made by hydraulic
pressure should therefore always be used, but care should be
taken that such pipes are of an even substance all vound ; for a
large amount of such piping is sent out by some manufacturers
of a very wneven substance, being much thicker on one side
than on the other, and the strength of a pipe, as of a chain, is
only equal to its weakest part. Drawn lead-pipe of any size
and substance can be had of a perfectly even thickness all
over, and this should be insisted upon, especially with all
pipes to be fixed inside the house.

Soil-pipe air.

Soldered
seam pipe.

Pipes without
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SOIL-PIPES. 169

this, nor is there any objection ; on the contrary, in most cases
it is the preferable mode of fixing pipes. But when the pipes
are so fixed, there should never be less than three g-in. or
to-in. tacks of 7-lb. or 8-lb. lead scldered to every 1o-fect

,_' i o]
F16. 129.—Pair of Tacks soldered 1o a Pipe Fig. 130.—5ingle Tack soldered
—back view. to a Pipe—front view.

length of pipe, as shown in Fig. 7, Plate XII. And where
soil-pipes of larger size than 4-in, or heavier than 8-lb. lead,
are fixed, four tacks should be soldered to every 10-ft. length,
as shown in Fig. 6, Plate XI[. In scamping works one often
comes across stacks of soil-pipe with only two tacks
to every ten feet, and in some cases I have seen
a long stack of soil-pipe hanging on to a few tacks,
fixed ten feet away from each other. If a man
can save two tacks on every ten feet length of
piping, he “ pockets" at the rate of from 4d. to 6d.
per foot run, and to do this some men will *tack
about ™ a good bit. A plan showing double tacks
Tie L 1 soldered to a soil-pipe is given in the drawing
Eﬁ:‘éfsﬂuf Fiz. 5, Plate XII. Three wall-hooks should I?E
dered Joint. fixed in every tack, as shown in dotted lines in

Fig. 4. A back view of a pair of tacks soldered
to a soil-pipe is given in the wood-cut Fig. 12g. 'When a soil-
pipe is fixed on the face of a wall, zeiped joints can be made,
as shown in Fig. 131, or for neatness astragal jointings and
tacks can be fixed, as shown in drawing Fig. 132. The latter

joint should be strongly made with fine solder, as shown
at A. The tacks are soldered to the pipe in the usual way,






THE PLUMBER ano SANITARY HoUsES .
é PeaTeE XI|. | li

Jee 2he Keferenors
on page 170 [

Smrhey

ik il

SHnche

Gl

—  fD FEET — ———— e — |

— B ocwamEr

#,

-_ il jl'ﬂh I |

!II
w

i
-w;l’nﬁ?“m

e R T e e
Ll

SecTion THRoues JowrT & AsTRACALE :

ST

F_.._ [ S R
- lele 0F |

E

HPLAN o SOIL-PIPE §i
: amp TACKS

B ros sanee Scass
"‘ A5 FIGUAE

me—n g I-.I"J-.'-I-I

i,
e e Ly T e e L e
Fie.5. T T A R R (AL AR
e ERRVEL AR I
; Fic. S :
L E-I'Iy.lr. el Mg KB T fa Elea L 5 Te  fraee pope 770,

N E-Tlhe ends of Bl sotlpipos ahordd be unned before the pipes are puf n:.:q--rr-h'r



























- - [ ; - I
- oy - ; T 18
LRF = 2
-% 1 ' g : .
- I 4 - - L1 - - i
o] = » =% & n 1L L ! i 3 : : . ;
b = 1 - - OIIE LLL : : : .
" ¥ =1 :
- = v \ . .
. 1NCeS 3L RLF E 3
: : = To bt
ey 5 £ AC H
. : LN N :
~ ) A il - e
= - =1 ! :
' -3 [ . L L . = -
LS :




THE VENTILATION AND DISCONNECTION OF SO/L-PIFES. 170

cases where the house would be only protected from the air
in a soil-pipe (or soil-pipe and drain) by the simple water-
seals of the closet-traps; ze the “Wash-out” or “Wash-
down” class of closets, when a little evaporation® of the
water from the closet, or a breakage of the earthenware trap,
would leave the house exposed to any air travelling through
the soil-pipe.

(d) Also, in the case of closets having a simple water-seal
between the house and the soil-pipe, it must be a good thing
to shorten the length of the piping, and to minimise as much
as possible the amount of bad air to pass through it; for the
water in the closet-trap on the soil-pipe side is exposed to the
air or gases passing through the pipe, and as these gases are
soluble in water, the water in the closet would take them up
on one side, and throw them off on the other—the house side
of the seal. And for this reason :—

(¢) T should want to disconnect all soil-pipes from certain
drains—drains which were not self-cleansing, or capable of
being cleansed by ordinary flushings, and which for certain
reasons were not allowed to be changed, or which had to
remain for a time, on account of the expense, or because of
the shortness of the term for which the property was held, ete.
From drains which leaked ; for however clean such drains
might be in their interior parts, the ground round about the
joints which leaked would be fouled by the liquid sewage
which leaked through them, and the bad air from such
saturated ground would pass into the drain, and thence into
the soil-pipe (unless it had a disconnecting-trap), and into the
house in the case of an evaporated .trap. Also, from all
brick drains and stoneware pipe drains of too large a size
to keep wholesome. That is to say, by proper disconnecting-
traps 1 should prefer to keep the foul air and gases, which
would be generated in such drains, from the soil-pipes.

More than ten years ago I had two stacks of soil-pipes
fixed with a large number of valve-closets upon each, and

* I have had the “ wash-down,” and ““wash-out " class of closets tested, and
the water has been found to evaporate from them in the summer time in a few’
weeks, leaving the basins quite dry. Some days they lost as much as }-in. depth
of seal. (See advantages of valve-closets for gertain positions, pp. 2c0, 201.)
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WATER-CLOSET ROOMS AND WATER-CLOSET SEATS. 13?

should be kept low, and the door made as air-tight as
possible, to prevent the effluvia coming into the house.

Every water-closet room should be ventilated. A zinc
tube, g-in. by 3-in., or 6-in. by 3-in., should be fixed from the
face of the external wall to some convenient place inside the
room—near the door, and only a few inches above the floor
by preference for changing the whole of the air in the room.
An air-brick can be built in the wall over the mouth of this
tubing, and a brass hit-and-miss grating can be fixed in the
skirting for closing the pipe when necessary, though it is
better always left open. (See Plate XIII. showing air-
inlet tubes to W.C.'s, AI, A2, A3.) But a fresh air-
inlet into the room of a water-closet is not sufficient
in itself for good ventilation, for though a good window
be in the closet as well, it wili be generally closed.
When a water-closet is much used, and especially when
inside the house, it ought to have some special means for
getting rid of the effluvia, 7, an up-cast shaft should be
taken from the ceiling, the highest point of the room, and
continued up to the external air for ventilation, as shown in
the drawing, Plate XIII., Figs. 1 and 2, at A, D, G; also at
BI and Bz. I have shown one of my own “double-cap”
ventilating cowls fixed over the top of the up-cast shaft, but
I often use a Buchan’s. This 4-in. cowl—or 6-in. when the
water-closet is much used—will be found to be very helpful
for changing the air in the closet, and it is also a good cowl
for preventing a down-draught.

As I have said elsewhere, if the walls of private water-
closets are not covered with white glazed tiles, or made of
white glazed bricks, all gubdlic water-closets should be, and
the floors should be tiled as well, so that the walls and
floors may be thoroughly washed out occasionally. (See
Plate XIV.)

Serious consequences often arise from the slovenly way in
which the walls are left inside the water-closet seats. Often
no attempt is made at all to render the walls inside the
enclosures, and lathed and plastered partitions are left un-
rendered inside the seats—left as open as a latticed window.

Ventilation of
water-closets

Tiled wallz.

Sound walla
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In Fig. 148, a transverse vertical section is given of a
pan-closet before it has been contaminated by use. The
receiver,* N, is a large cast-iron vessel for the tipping copper
pan, O, to work in and to receive its contents when the water-
closet is used. The vessel O is a copper pan 1 (tinned on the
inside) for keeping water to a depth of from 3 to 4 in. in the
basin, M. This basin is made of glazed earthenware in

-rl !] L0 |

F1G. 148.—Section of a new Pan-Closet.

various shapes and colours, and with *fan"” water-spreaders
or flushing-rims.

On pulling up the handle, , the contents of the basin, M,
after usage, are thrown into the receiver, N, by the copper
pan, O, and pass into the trap under the apparatus. But a
glance at this apparatus in section, Fig, 148, will show the
impossibility of keeping it wholesome. The deposit is
dashed against the side of the “receiver,” N, by the tipping
out of the pan, 0, and is splashed from side to side of the
receiver and all over the outer side of the copper pan, before
it finally finds its way into the water-closet trap and soil-pipe.

* This receiver is called by the trade a * container "—and it does contain all
sorts of nastiness after it has been in use a little while.

T The pan-closet takes its name from the tipping-pan, o, and not from the
basin.

N 2
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The pan-closet dies hard, for notwithstanding all that has Pan-closet
F : . : - R . lies hard.
been said and written upon its unsanitariness, it is still made <M

and used both in London and the provinces. “You see, sir,

F16. 149.—View of the Interior of an old Pan-Closet.

the stuff is out of the pan so quickly, and [ have fixed 'em all
my life.” To put another “nail in its coffin,” I have had an
old pan-closet illustrated, Fig. 140; and the picture is so
good that every unprejudiced person will be convinced that
a pan-closet is not a wholesome water-closet for any position.

The following extract is taken from my work, “ Principles
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basin (every vestige of it) are sent with some force through
the closet-trap to the regions below, and at the same time
the basin, trap, and soil-pipe are flushed out by the incoming
water from the supply-valve, G, by one pull of the closet-
handle, E.

e ™
S
T

K T~
.
T,

-

Fi5. 152.—Side and partial view of the ** Optimus ™ Valve-Closet,
with supply-valve.

REFERENCES TO WooD-Curts, FIGS. 150 AND 152.

A—Deep earthenware basin (fine ware) with flushing-rim, white or

coloured.

B—Flap-valve with India-rubber flange or disc, to keep water in basin,
basin-valve.

c—Valve-box (or “conductor”); cast-iron white porcelain enamelled
inside.

D.—Down-right overflow-arm from top of basin, with flushing-rim, R,
carried right round it for flushing it out. The overflow-trap, B, is
connected . to the vent-arm of the valve-box, as shown at E,
Fig. 153, instead of being taken direct into the valve-box in the
old way, as shown in the drawing, Fig. 156.

E—Earthenware dish in a brass frame, with ebony or ivory handle
to the pull. (See Fig. 163, showing a pull-up knob, a better
arrangement. )

F.—Copper bellows regulator, for regulating the quantity of water to
come into the basin.
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to some convenient spot outside the external wall, and its end
left open to the atmosphere. The end of this pipe should be
kept a few feet away from windows, but it is not necessary
to carry it up to the roof where the closet-trap is self-
cleansing and the soil-pipe is ventilated.

G i G _
R : v
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F1G. 154.—PLAN, showing position of the valve-box, with ifs vent, L K ; trap,
A T; soil-pipe, BS and M S; frap-ventilation, T V ; safe overflow, 5 0; and
step to water-closet, R, where necessary.

The venting of a valve-box is of great importance : (a)
it prevents the overflow-trap of the basin from being
syphoned. 1 have tested this many times, and found that a
valve-closet filled up to the brim (as from a slop-pail) and
discharged quickly will often unseal the overflow-trap of
the basin. The rush of water through an wnnventilated
valve-box unseals the overflow-trap, D, but with the con-
ductor—iz.e., the valve-box vented, as shown in the section,

Value of
venting
valve-box.
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for the chambermaid to empty the bedroom slops into; and,
in such cases, without any hesitation on her part, the slops
are emptied into the nearest water-closet, whether the closet
be constructed for such a purpose or not, and the consequences
are often most disastrous. In order to meet this difficulty,

e “Optimus” [E] valve-closet (Fig. 157) has been specially

¢

3:
%
o
|
#
‘
1

Fi. 156.—Transverse vertical section of a Valve-Closet, showing overflow-arm
from the side of basin, arrangement not so good as that shown in Fig. 151,

constructed to be used as a water-closet and slop-closet
combined. It is also known as the Bed-clhamiber closet.

The basin, A, and slop-top, R, are made in ene piece of
whiteware, of great strength and highly glazed; and the
polished mahogany wood seat being carefully fitted around
the slop-top, as shown in Fig. 158, any splashings or mishaps
with the slop-pail, when slops are emptied into the closet,
cannot fall down inside the enclosure and cause an unseen
nuisance, as they can, and generally do, when the ordinary
valve-closet or pan-closet is used for the purpose.

To seal over the jointing or spaces between the edges of
the earthenware closet-top and the wood frame and seat-rail,

O
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the front of the basin is made to stand out beyond the riser
three or four inches, to enable a gentleman to sit further back

Fig. 158.—View of the ““ Optimus” () Closet, showing its whiteware top, 1,

ivory or ebony knob-pull, E, and polished mahogany enclosure, with hinge
front, seat and flap.

upon the seat, to use the closet as a urinal, with the simple
unbuttoning that he would have in the case of using a urinal.
The top is made good to the wood frame and rails, as

N
:ff{%%
-

F16. 159.—Section through the table-top part of the closet,
bearers, side rails, and beading, or capping.

e
i

described to closet Fig. 157, and the projecting part of the
top of the basin is enclosed in woodwork to correspond with

the enclosure. This closet is designed for the ground-floor
0 2










































WA TER-CLOSETS. 225

place where they would not be imrﬁediate]y seen and cleaned
up. The closet is made of fine whiteware, and the wood
frame of the enclosure, Fig. 174, is made good to the sides,
front, and back edges of the table-top just in the same way as
that described to the “ Optimus"” [E] closet, Fig. 158, in
connection with which other advantages are also given, and
need not be repeated here.

To ensure an absolutely sound, reliable, and durable
connection with the lead soil-pipes by a wiped soldered joint,
a lead “ Anti-D-trap” is fixed under the closet, as shown at B,

—
- .l"l?
2

I}t"',
|

A
o

=

/
I
I
[
L

FiG. 173,—Closet as Fig. 172, but with a whiteware Lrap.

Fig. 172, and to give a good sound seating to the basin a lead
seating, or hopper-piece, is bossed up to fit the tail part of the
closet-basin, as shown at G, and this is turned round upon the
head of the trap, and soldered to it on the pot, so that the
table-tops may be made to stand in a line or square with the
walls as required. The trap is supported by a solid cast-lead
block, as shown at M, which stands upon the floor,

To securely fix the closet-basin to the hopper-shaped head
of the lead trap, take a thin piece of spun yarn, enough to
make several rings, and soak it in very hot * Elastic Closet
Cement” ; then wind it round the tail-piece of the closet-
basin, beginning at the bottom, and then bed the basin into
its seating, with good pressure, having first well warmed both
the lead seating, ¢, and the closet basin. The lead cup or
hopper, ie, the space between the basin and the seating,

B

Connection of
closets with
soil-pipes.
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should then be filled up with “ Elastic Cement,” which should
be melted into the jointing with the aid of a blow-lamp.

When the soil-pipe is of cast-iron, instead of making the
connection between the lead and iron with such cemecnt as
putty, red lead, or the like, it is better to solder a gun-
metal or a strong copper ferrule to the trap or short piece of
soil-pipe, and to caulk the other end of the ferrule into the
socket of the iron pipe with yarn and blue lead. (Sece
Fig. 126.)

Fic. 174.—Showing liow to enclose the **Table-top
Hygienic " closet (Figs. 172 and 173) in wood-work.

As shown at ¢, Fig. 173, this closet is also made with a
whiteware trap, and its spigot outlet, A, can be made good
into the socket of a stonewarc drain, or into the socket of a
cast-iron soil-pipe, by a Portland cement joint. But I very
much prefer the lead trap, because (a) it is not subject to
breakage, so leaving the house during the renewal without
any seal between it and the soil-pipe, and (&) because of the
very much better connection that can be made with it and the
soil-pipe, viz, by a wiped soldered joint. (See p. 38.)

To provide for the ready removal of the carthenware trap,
Fig. 173, in case of breakage, many prefer a flanged outlet
upon it, as shown at E, which is secured to the flanged outlet
of the lead soil-pipe branch by clips and screws, with a
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packing of the best india-rubber between the flanges, and
hundreds of closets have been fixed in this way. Only very
recently we have had an opportunity of testing nearly two
hundred in different places where they have been fixed, and
not one was found to be unsound® but [ have heard of one
case where the flange of the earthenware was found broken,
by being too tightly screwed up to the soil-pipe; and of
another case where the jointing was unsound—the face of the
lead soil-pipe taft not corresponding with the face of the
earthenware flange. When a flanged outlet is adopted the
lead anti-syphoning pipe should be soldered to the lead soil-
pipe branch, as shown in Fig 174.

I should like to say again that I prefer a /ead trap—apart
from any other question—because of the greater reliability and
durability of its connection with the soil-pipe, (5ee s J, Fig.
155.)

Some prefer an oblique spigot outlet to the earthenware
closet-trap, and where the soil-pipe is cast-iron they are
satisfied to connect the closet with it by a joint made of
Portland cement. \When the soil-pipe is lead they like to
solder a gun-metal ferrule to the soil-pipe and cement the
earthenware trap to the ferrule by a Portland cement joint, as
shown in Fig. 184 ; but with such connections there would be
very unequal expansion and contraction of the different
materials used in the connection, lead, gun-metal, Portland
cement, and earthenware ; and there is some little risk of a
fracture of the earthenware trap, where the soil-pipe is cast-
iron, and the floors vibrate much, on account of the rigidity of
the two materials.

Where the trap is of earthenware, and there is likely to be
some appreciable vibration of the floor on which it stands, or
a settlement of the wall (being of great height) to which the
soil-pipe is sccured, I prefer the jointing of the closet with the
soil-pipe to be made of some elastic cement, as shown in
Fig. 183. When such joints are wel! and properly made, as

* 1 have had such joints tested up to 25 feet head of water, and found them
to stand that pressure without leaking, but they want to be carcfully and well
made to do this.
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conducting excrement into the soil-pipe, it is cbvious that
the smaller it is the better, and the less surface there
is about it the cleaner will it be kept; for the supply of
water to it will not have to travel over so much ground, but
will be more confined and concentrated upon the work it has
to do—viz., that of cleansing the basin and washing out the
trap.

In the drawing Fig. 176 a section is given of my patent
now called the “ Hygienic"” closet,
for the name was not
liked, especially as it

“ Artisan ' water-closet

has found favour and
is much used by richer
people. It is as small
as practicable, so as to
confine the water-flush
and give it as little
surface to wash as

) ; possible.
F1G. 176.—Section of the *°Artisan” or ; -
“ Hygienic ™ closet basin. The flushing - rim
round the top of the
basin is so regulated, and the configuration of the basin is such,
that the water immediately on coming into the basin converges
towards the outlet, and concentrates itself upon the trap, to
drive everything foreign out of it. Moreover, the trap is
independent, and can be of lead or earthenware, according to
circumstances, and is fixed above the floor-line, where it can
be got at at any time without disturbing anything.

A large number of these closets are now in use in various
parts of the country, and are giving great satisfaction. A
larger deposit and a greater quantity of paper is washed out
of this closet with a two-gallon flush of water than with any
other closet. And not only is every part of the dasin
thoroughly washed, but the #rap of the closet is also
thoroughly cleansed. The force of the water is not broken
as in the “Wash-out,” and closet-basins of that kind, but
it rushes down the sides of the basin direct from the flushing-

“ Flygienic™
closet.,

The closet
found
satizfactory.
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Earthenware
trap.

Closet with
lead trap.
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rim into the trap. It is, therefore, very rarely that any paper,
or other foreign matter, remains in the trap, and with any
good method of supply giving two gallons of water at one
flush nothing ever remains.

This closet when enclosed is adapted for fixing in fairly
exposed positions, as the water hardly stands high enough in
the basin to get frozen.

The only objection to this closet is that the deposit is apt,
at times, to fall on and adhere (the basin being dry) to the

“}.Tiﬁ %ﬁ%ﬂ

L
F1G. 177.—Section of ** Hygienic” closet, with improved jointings, B and c.

front sloping side of the basin, instead of falling direct into
the water in the trap as it ordinarily does. In such a case
the subsequent removal of the adhering deposit is less
expeditiously accomplished, but with a good flush of water
the basin is always well cleansed.

A whiteware trap (for connecting to the drain-pipe above
the floor-line, as shown at ¢, Fig. 177, where its jointing can
always be seen), is made specially to go with this closet-
basin, and to give it a good seal, the “dip” is not less than
14 in. '

When this water-closet is fixed inside the house, and
discharges into a lead soil-pipe, the trap should be of
lead, as shown at E, in the drawing Fig. 178, so that its
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connection with the secil-pipe, at I, may be a reliable one—
viz,, by a wiped soldered joint, for reasons given on p. 38,

I prefer these water-closets supplied with a three-gallon
(or two-gallon, where the water company will not allow three
gallons) “ Syphon " flushing cistern, as shown to the pedestal
closets, Figs. 185 and 186, for with such an arrangement the
contents of the little cistern are sent into the closet at the rate
of about one gallon of water per second, and there is no need
to hold the handle during the time of the flush, just one pull

FLoOR

Fi16. 178.—* Hygienic " closet with /ead trap, for connection with lead soil-pipe.

of the handle suffices to flush out the closet. The cistern is
fitted with a waste-preventing valve, when required by the
water company, but it is cheaper and better with its ordinary
simple valve.

REFERENCES TO F1c. 178,

A and B—"Table-top Hygienic” Closet, as Fig. 172, and the
“Hygienic” Closet, as Fig. 178, with lead “Anti-D-traps,”
A and B, and soldered joints.

C and ¢'.—*Syphon™ Flushing Cisterns,

D.—Slate cistern with solid plug, E W, for emptying same, through waste-
pipe, ¥, into gutter, and with overflow-pipe, v, discharging into the
overflow-pipe of the safe, T 11,

E.—34-in. lead soil-pipe (with astragal joints), discharging with open end
into disconnecting-trap, and continued up to above ridge of roof
for ventilation, as shown at r!, with a “ double-cap” cowl G, on top
of same. -

Supply of
water.
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but as the importance
of good connection has
already been explained,
nothing further need be
said here on this point.

To avoid more than
one connection with
the earthenware closet-
trap, not only on ac-
count of the difficulty
of making a sound and
durable joint with it
but also on account of
the difficulty and ex-
pense of making good a
renewal of closets, in
case of breakage, it is
better to solder the
anti-syphoning pipe to
the branch soil-pipe, as
shown at E, Fig. 182,
and T Vv, Fig. 185,

In Fig. 184, the
Pedestal * Hygienic ”
closet is shown with
an oblique spigot outlet
for the soil-pipe to go
out directly through the
wall at the back of the
closet. Where the soil-
pipe is of cast-iron, and
the floor on wihuch the
closet  stands is wery
rigid, the closet outlet
can be connected with
it by a Portland cement
joint ; but where the
soil-pipe is of lead, a

Fie. 185.—Seclion of a Tier of Pedestal
i Hygienic " Closels with Trap-ventila-
tion and Soil-pipe, J being a Closet in
one piece of ware, and R a Closet with a
Lead Trap and separate Earthenware
Base, as shown in Fig. 187,
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from the corridor for other members of the household to use
the bath.

During the last twenty years the practice of fixing baths
without enclosures—the Roman bath—has much increased ;
but I have always failed to see any great wisdom in this,
except for public baths and hospitals, where there is a special
attendant to keep the floor and surroundings clean ; for with
every desire to wipe up the splashings, &c, the baths are
often so fixed that the chambermaid cannot reach back under

Fig. 225. —View of a Roman Bath.

the bath, or get her hand down behind it to clean up the dust
and dirt which soon collect in such places. Besides, such
baths, especially when made of casé-iron, are not so comfort-
able to sit upon when wiping oneself as the flat top of an
enclosed bath, made as they are with a very small roll or
semi-roll, and not with a nice rounded edge, as shown in
Fig. 225. The semi-turned-round edge of some cast-iron
baths makes it quite dangerous for infirm people to get i
and I prefer, for private houses, a bath so enclosed, and a top
so fitted to it, that no dust, or dirt, or splashings, shall be able
to get within the enclosure to become an unseen nuisance,
and this can be done in a simple way, as shown in
Fig. 226, or in an elaborate way, as shown in Plate XVIL
T 2

Baths without
enclosures.

Baths
enclozed,
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LAFATORIES AND THEIR WASTES. 307

should be taken with all such fittings when placed in close
proximity to bed-rooms and living-rooms. WNo wash-basin
which will not allow itself, its trap, and waste to be kept
perfectly wholesome should be fitted up in such places.
And yet how often “tip-up” lavatories, and wash-basins
with small waste-connections, and large traps, and badly-
arranged overflows, are fixed, not only in dressing-rooms,
but in bed-rooms.

If the secret overflow of a bath may become foul and
filthy (p. 303), how much more the secret overflow of a
lavatory, where soap is used in much greater abundance?
The fact is, secret overflows to lavatories are often allowed

Fie. 239.—Wash-basin with Accessible Fig. 240.—Showing Accessible
Overflow, Overflow-pipe connected to
Waste-valve, to prevent back-
wash up into it.
to become quite an unseen nuisance, for the only means of
freeing them from accumulating and decaying soap-suds is
to allow the supply-cocks to run, and fill the basin to the
brim, for the water to flow over the secret stand-pipe into
the combined overflow-pipe. And as this would appear to
the chambermaid a waste of water, together with doing some
dreaded mischief, she would be careful not to do it, except
by accident. Nor would the servant have any clear idea of
the necessity of such a duty, for the secret overflow-pipes
would be out of sight, and therefore out of mind, though not
out of the sense of smell.

Some years ago I designed and patented an accessible or
downright overflow, which should stand in sight, as shown in
Figs. 239, 240, and into which a jug-mop could be introduced

13::2

Secrer
overflows.

Acceszible
overflows.
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SINKES AND THEIR WASTES. 319

Copper sinks are very durable, and as they are of a smooth
substance they can be kept clean and wholesome, and they
are nothing like so damaging to crockery-ware as material of
an unyielding nature as slate, iron, stone, earthenware, &c.
(See Fig. 214, showing a housemaid's sink lined with copper.)

T

T

F16. 256.—Showing Connection of Trap a d Plug-and-washer to
lead-lined Pantry Sink.

Nursemaids' Sinks.—Fig, 257 shows a whiteware sink
which I designed some few years ago for washing nursery
articles in, &c. The sink is made about I in. thick for extra
strength. The overflow arrangement, B, is formed in the
sink itself. A large-size brass sunk plug and grated washer

Fia. 257.—View of ** Nursemaids' " Sink.

with fly-nut is fixed in the bottom of the sink, at A, and the
shank part of this “washer” is specially prepared for taking
away the overflowing water, and conveying it into the waste-

pipe when the supply-cocks to the sinks are left open by
accident,

Butlers' Sinks—Butlers’ sinks are nearly always lined
with lead, but are generally made too shallow to give the

Earthenware
sinks,

Lead ::inks
for butlers'
use,










































DRINALS AND THEIR WASTES AND SERVICES. 333

perhaps, once a day), for the perforated supply-pipe only sends
little channels of water down the #acks, and as for the
*aprons” and divisions, it does not even touch them, for,

F16. 264.—View of Urinal-basin, with  FIG. 265.—View of Urinal-basin, with
Large Grated “Outlet.” ““Outlet” at Back.
unlike the gun of our friend Pat, it cannot shoot round the

corners.
When basins are used, the urine is confined to narrow Utinal basins,

F1G. 266.—View of * Syphon® Urinal. Fi6. 267.—Section of ** Syphon™
Urinal.
limits, and requires less water to wash it away than when it is
spread over a large surface, as in slate urinals.
I have made some improvements in the shape and outlets
of urinal basins. Fig. 264 shows a white-ware urinal basin
with large grated outlet, B. Fig. 265 shows the same basin,








































































HOUSE-DRAINS AND FHEIR VENTILATION, 357

with great success, dividing them into sections, and thus
isolating one wing of the house from another.

When circumstances compel the drain to be carried wnder
the Aoor of a house, it should be laid in a concrete or brick
trench, as in Figs. 295 or 266, with a stone cover over it to
keep any jarring of the floor from disturbing the pipe-drain
in any way. Asa means of inspection, the trench or tunnel
could be carried right through the house, with a grating in
the face of the external walls, as shown in dotted lines in the
diagram ; and this could be so arranged that by holding a
light at either end the drain could be seen from end to end,
without disturbing anything inside the house.

EFLOOR
T

|

"
o

[ k]
i |

F16. 295.—Section of Iron Drain in Fic. 296.— Section of Iron Drain in
Conerete Trench. Erick Trench.

When constructing a terrace house of some magnitude, it
scems a pity not to form a subway in which could be fixed
not only the drains, but also the heating-pipes, the gas-main,
the communication-pipe from the Company’s main, the tele-
phone wire, and the electric-lighting main, &c.

However, in planning the drainage of a house it will often
be found that an alteration in the position of some closet, or
other sanitary convenience, will enable a drain to be fixed
above the floor, so that it may be carried along on the face of
a basement wall, or be suspended from the ceiling where it
can be seen. But drains are often laid in the ground under
the floor of a basement, where the only reason why they
should not be carried in sight is want of knowledge or
common sense of the man putting in the drain

[n detached, and even in semi-detached houses, with good

Dirains under
floors.

Subways.

Drains in
sight.
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HOUSE-DRAINGE AND THEIR VFVENTILATION, 3 6 3

sight-hole or access chamber should be formed in the pipe, as
shown at A, Fig. 301. The cover, B, like the manhole cover
of a boiler, can then be bolted down, and all risk of drain-air
escaping through such inspection-chambers avoided. The
- nats should be made of gun-metal, and the packing should be
done with great care.

In the drawing, Plate XIX,, I give the plan of the house-
drain of an imaginary town house.

TanLe oF BEFERENCES To PLaTe XIX,

A.—"* Rain-water disconnector,’” as Fig. 61, p. 72.

B.—** Drain-intercepting trap,” as Fig. 50, p. 69.

D.—"' Soil-pipe disconnector,” as Fig. 64, p. 74-

E.—* Disconnection-chamber ” and trap, as Fig. 288, with fresh air induet, 11,
F.—"* 4-in. soil-pipe and ventilation-pipe.”

E T.—5o-gallon antomatic flushing-tank.

g.—Induct-pipe, to prevent stagnant air in the rear portion of the drain.

F 0 T.—* Flush-out ¥ grease-trap, as Fig. g8.

The waste-pipe from the baths should in such cases be
made to discharge into a drain-intercepting trap as near the
head of the drain as possible; but in any case it is a great
advantage to have a flushing-tank fixed at the very head
of the drain, as shown at F T, for automatic cleansing of the
whole house-drain. This tank should be made to discharge,
if the water can be spared, every twelve or twenty-four hours.

Where the house-drain is flushed out by means of a
flushing-tank, and the drain has a sharp fall, and, also, where
the flush is likely to fully fill the bore of the drain, there will
be great danger of syphonage of any closet-trap or other trap
fixed upon the drain unless such branches enter a manhole or
are ventilated.

Automatic flushing-tanks are often fixed of much greater
capacity than necessary. I know of cases where much better
results would have been obtained if such tanks had been
about eone-third or one-fourth the size of that fixed, and
laving a more frequent dischavge. 1 have come across
flushing-tanks discharging 300 gallons at a time, where a
tank of 5o or 75 gallons would have been ample. When a
large body of water is discharged into a drain from a large
syphon, the drain becomes filled with water for some distance,

Drain flushing.
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lines, and it is then taken into the soil-drain. Thus, when
a sharp shower of rain falls, a tolerable flush is sent
through the drain from the collective rain-water-pipes.
Instead of fixing a trap at the bottom of each stack of
rain-water-pipe, and taking a long branch from it into the

€ | RAINWIR PIPE ORWASTE PIFE.

ey

§i CROUND LEVEL

b o

i

i

i

)

i
MAIR
DRALM

F1G. 302.—Rain-water-pipe * disconnected " from Drain.

main drain, it is better to fix a disconnecting-trap close to
the main drain, as shown at I, O, K, Plate nX, or in
Fig. 302 and collect the branches from the rain-water stack-
pipes into it.

THE VENTILATION OF DRAINS.*

In the old plan of draining a house, the air (in the
drains, waste-pipes, and soil-pipes) was confined as much
as possible. Often a very forest of drains—sink-wastes,
bath-wastes, lavatory-wastes, cistern-wastes, soil-pipes, and
rain-water-pipes—stood upon a regular network of drains,
running in every direction under the floors of the house,
and trapped (with cesspool-traps) here, there, and every-
where. The only chance for the air to get out of such
imprisoned places was to find out where noxious gases had
eaten a way through the soil-pipes, and pass out into the
house through such defects. Though not infrequently
easier passage-ways would be made, through a forced or
unscaled trap; for where the pipes are not properly venti-
lated, traps are often unsealed.

No drain is properly ventilated which does not allow the
air in every part of it to be constantly changed ; and this can
only be done by making fwe or more openings in the drain

# See footnote, page 366,

Old plan,

Air in drains
changed.
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becoming stagnant. Sometimes, to save expense, rain-water-
pipes can be used for venting the branches; but where this is
done, the head of the pipe (the rain-water-head) must be
twenty or thirty feet away from all side windows, and no
window-dormer or skylight must be over it. And the joints
of such pipes, if within thirty feet of a window, must be
made sound and reliable.

The Connections of Ventilating-pipes with Drains.—The
connection of the upcast pipe with the drain is of much

FiG. 303.—Plan, Error in Connection of  Fi6. 304.—Plan, Error in Branching
Ventilation-pipe with Drain. the Wentilation-pipe into Drain.

importance. Many connect the pipe with the drain in
such a way that it cannot help getting stopped up in time.
As shown in Fig. 303, at A, the back flow from a discharge
of the waste-stack, B, would wash up into the drain, towards
A, and in time stop it up, or materially reduce the air-way to
the upcast-pipe. The same evil takes place where the
ventilating-pipe is branched into the drain in a way shown
at D E, Fig.304. A discharge through the waste-stack ¢
would wash up into the branch E, and in time reduce the
passage way to the upcast-pipe, D.

The upcast-pipe for ventilating a drain should be con-

nected to the drain-pipe so that no discharges into the drain
= :

Errors in
connecting
air-pipes.

Correct ways.
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inside the house from being unventilated. It is often quite
possible, in terraced houses, to keep both soil-pipe and
ventilating-pipe ewfside the house, as in Plate XIX,

Ventilating-pipes to the drains should be kept outside the
house, and such pipes should be of Jead. The pipe should be
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Fii, 307.—Dirain-pipe ventilating the Drain through the House |

equal in substance to sheet-lead, 7 lb. or 8 1lb. to the
superficial foot, according to circumstances; but such pipes
should never be less than &-lb. lead, though many men use
only 5-lb. lead. The pipe should be made by hydraulic
pressure, and care should be taken to see that it is of an even
substance all over. As a rule, 4-in. pipe is quite large
enough to ventilate a 6-in. drain.

It was formerly the custom with some to ventilate their
drains with drain-pipe, even in costly houses. Nor were they

very particular where such pipes were fixed, whether inside
Y 2

Ventilating-
pipes lead.

Earthenware
pipe.
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FiG. 328 —Lead Rain-water Head, made up by hand.
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PLAaTE XXII.

SHowiNG Various Forms
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