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SECTION XVI.
THE SANITARY INSPECTION OF HOUSES.

CHAPTER 1.

WATER-SUPPLY.

In town houses, the water is usually obtained from the public supply, dis-
tributed through mains and service-pipes, but there are still some dwellings,
even in our largest cities, provided either wholly or partially with water from
wells.  Generally, where such a well is retained in use, the occupier is the
owner of the house, and the notion that the water of his particular well is
better than the town supply has grown up with the family, perhaps from the
time when the street was first provided with water-mains. This idea may
have had fact for its foundation at the time of its birth, as then the house was
probably suburban, and the subsoil-water not fouled by adjacent cesspools,
drains, &ec., and as the public supplies of some towns were, and still are, far from
being pure.

The use of well-water in towns probably exists to-day from one or all of the
three following causes:—

(1.) Reluctance to pay for a water-supply.

(2.) Brighter appearance and greater palatableness of the water.

(3.) Lower temperature in summer.

There are still wells in use in some town houses, the water of which is objec-
tionable both to taste and smell, but these are very rare, and the use of the water
1s said to be confined to washing the floors of outbuildings and yards. This may
be done, where the town supply is intermittent, to assist the cistern-storage, but
where the public supply is constant, it is difficult to find a motive for retaining
the use of such a well. Perhaps the custom began when the public supply, now
continuous, was not so, and has been retained without thought, as the sentry
who was once ordered to keep guard over a particular daisy which had attracted




.
v_)f
i

338 THE SANITARY INSPECTION OF HOUSES.

a monarch’s attention, was, by relief, kept walking to and fro, night and day,
long after both daisy and monarch were dead, and the original reason for the
lonely promenade forgotten.

In wells of the kind first referred to, the purity of the water, however lauded,
should always be questioned, and permission sought to obtain a sample for
analysis. The analysis of water is one of the most delicate operations the
analyst has to perform for Sanitary Authorities. The sample therefore must be
sufficient in quantity, and taken with great care. An old wine or spirit bottle,
though well washed, should not be used. It is not large enough, and it may be
impossible by rinsing to make it ahsolutely clean.

A new glass-stoppered Winchester-quart bottle (five pints), or one which has
been used only for water-analysis, should be employed. The water must be
obtained in the way ordinarily in use by the occupiers of the houses,—by pumping,
for instance, if there is a pump, and not by lowering the bottle into the water.
It must also be received direct into the bottle, and not first into a bucket or other
vessel. The bottle must first be partially filled, and thoroughly rinsed out with
the glass-stopper in its place, and must then be emptied and completely filled.
The stopper should be tied down or sealed, and a label attached to the bottle, on
which all necessary particulars concerning the sample are stated, somewhat as

follows :—
SAMPLE OF WATER FOR ANALYSIS.
Taken @h........ocovviiins... 28 Kingsley Terrace, Newcastle-upon-Tyne.
Date when taken............ 13th February, 1899.
Source .......ocooiiiiiiiiinn, Well, 20 feet deep.
Means of raising............ Pump.
Sent by oovvvieiiiiii e Inspector of Nuisances.

It is important that the sample be submitted to the analyst as soon as
possible after it is obtained.

In small villages the water for drinking and domestic purposes is generally
obtained from shallow wells, and raised either by pump or draw-bucket. In
obtaining a sample of such water for analysis, a short description of the well and
its surroundings should be added to the above label, as for instance:—

Position of Well............ In garden, or in roughly paved yard, or in an outbuilding adjoining
the house.
Top. of Welli:.cicvvvnininas Covered, below surface of ground; or (if a draw-bucket is in use)

open, raised a foot or so above surface of surrounding ground.
No roof over.

Adjacent ground-surface.. Depressed around the well and imperfectly paved, pools of water
standing, or well-paved.

IS, <o scamssngusss s o amamsn No near drain openings visible, or sink 4 feet from well.

Nearest buildings ........... House, 10 feet; stable, 30 feet; midden, 30 feet.
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In the office-book, where the taking of the sample is recorded, a copy of the
label must be inserted.

Again, there are villages and isolated houses where the water taken from
rivers is used: and in one hamlet known to the writer, where the underground
water was too salt for use, no source of supply was until recently available
except rain-tubs, and the field-ditches and ponds, from which the cattle also
drank. In cases like the last, report to the Local Authority without an accom-
panying analyst’s certificate would obviously b rufficient.

If by analysis or otherwise any well-water has been proved impure, we
should, in the case of a shallow well in a town, advise that it be pumped out, and
filled with clay rammed solid. No reason is valid enough to permit such a well,
once proved polluted, to be used again, however well cleansed.

In a village, however, where there is no public water-supply better than that
of the well, the latter must be restored to purity for continued use, or, what is
better still, a new one sunk in an unpolluted spot. But even in the latter event
the cause of pollution of the original well, if it is suspected to be a defect in a
drain or soakage from a midden, must be searched for and remedied.

The probable causes of pollution in well-water are :—

(1.) Leakage from defective drains.

(2.) Soakage from middens.

(3.) Soakage from surrounding surfaces.

(4.) Decomposable matter fallen into an uncovered well.

Where one of the first three causes exists, indications of it can usually be
found on the sides of the well.

Leakage from a faulty drain can be tested by pouring paraffin down a sink,
or other inlet to the drain; pumping will soon reveal the fact, if the oil has
found its way into the water, and the source of the original pollution will have
been discovered without either uncovering or entering the well. Other sub-
stances besides paraffin may be used; in fact, anything which possesses scent,
or will impart colour, and is non-poisonous. Perhaps whiting or lime-water
would do, but if miuch soil had to be traversed, these substances might be
filtered out. Paraffin, however, has the advantage of rendering the polluted
water unpalatable, and so preventing its use for a time—a not unimportant
advantage, for there are people who would continue the use of polluted water
during the interval between discovery of the cause and completion of the remedy,
rather than trouble to go far to obtain a purer supply.

If the drain is proved to be the cause of pollution, it must be taken up, and
a new and sound one constructed. The ground around the well, and the wall of
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the well, must be removed to a depth below the evidences of pollution, the wall
rebuilt with new material, and fresh puddle and earth placed outside it. The
well must then be pumped dry, the walls below the new upper portion scrubbed,
and the sludge at the bottom removed. If the water is afterwards allowed to
rise to its usual height, and again pumped out, and this is repeated three or four
times, the well will probably be once more fit for use.

If, however, the parathin-test does not give any clue to the source of pollution,
and the walls of the well are f-und to be foul on one particular side, and that
side opposite a midden, it may be fairly concluded that leakage from the midden
1s the cause. Treatment of the well as before, together with removal of the
midden and soil under it, may restore the well to purity, but the absolute and
mmmediate purtfication of a midden-polluted well 1s, 1t must be confessed, well-
nigh impossible because of the greater diffusion of the polluting material. It
will usually be safer to dig a new well on a fresh and unpolluted site, and to fill
up the spoilt one with earth.

[t may Dbe opportune here to remark, that a polluted well, the water of
which 1s not used, may be, and often undoubtedly is, a nuisance, especially when
1t is near a house, or, as is sometimes the case, actually within it. It may be
that, when the well was found to be contaminated, it was closed without a
search being made for the cause of pollution. If this were a leaky drain, the
well 1s (or was) actually a cesspool receiving the whole or part of the sewage of
the house. In case the drain remains unsound, a smoke-test may reveal the
perhaps now forgotten existence of the old well, but not if it has been made good
since the closure.  When careful examination of plumber’s work, and severe
drain-tests, fail to reveal the causes of allments which are known to be due to
msanitary conditions, some such nuisance as this may well be suspected, and
neither expense nor inconvenience should avail to prevent a thorough search
being made for it.

The Sanitary Inspector, however, is almost entirely unsupported by law,
when insisting on the pursuance of such a course. His legal duty is to declare
the cause of nuisance and suggest the remedy!: if the former i1s unknown, the

!That it is not necessary for a Sanitary Inspector to suggest a remedy for a nuisance has recently been
settled, as the following extract from The Manchester Guardion, Jan. 22, 1898, will show:—* A point which
has often been raised in connection with prosecutions for the emission of black smoke has just been settled by
Mr. Justice Day and Mr. Justice Lawrance, sitting as a Divisional Court, in the appeal of Millard v. Wastall.
The respondent was prosecuted under the Public Health Act of 1875 for having committed a nuisance by
permitting black smoke to be discharged from his chimney, but the magistrates dismissed the information on an
objection that the notice on which 1t was founded did not specify the works which had to be carried out in order to
remedy the nuisance. The Public Health Act provides that the Local Authority shall serve a person causing a
nuisance with a notice requiring him *to abate the same within a time to be specified in the notice, and to execute
such werks and do such things as may be necessary for that purpose’. Read loosely, this might seem to intend
specifying of the works to be executed, but closer examination shows it not to be so, and the judges had no hesitation
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latter is impossible.  And he has no power to enforce the tearing up of floors for
making speculative search. [f ill-health were thought to be occasioned by some-
thing giving off a distinct smell, but the cause of which was beyond his ordinary
means of discovery, the powers of the Housing of the Working Classes Act,
1890, if this has been adopted in the district, might be used (although, by its
title, this statute may be said to apply only to workmen’s dwellings), but the
gases from the well under consideration are often unpercel rable by the sense of
smell, and in such a case the Sanitary Authority is utterly powerless to interfere.

It sometimes happens that, because of the frequent sickness of the occupants,
a house gets, as 1t is called, a “bad name ", and that the owner will seek the
assistance of the Sanitary Inspector, who will then do well to remember this
possible cause of offence. Sounding the floors, if of flags, may sometimes
indicate a spot for successful examination, but when the flags are supported
upon dwarf walls, the operation is useless. It may even be advisable to
recommend the entire removal of the floor (usually a basement one), and a
thorough examination with pick and shovel.

The contamination of a public water-supply will be considered under three
divisions :—

(1.) At the source.

(2.) In the mains.

(3.) In the service-pipes and house.

The term ““pure”, applied to water used for domestic purposes, must be
understood as being used in a qualified sense, as no water is absolutely pure,
except that which has undergone careful distillation. (Clontamination, of course,
here means the avoidable addition to the water of deleterious matter.

(1.) Water may be contaminated at the source in gathering grounds (when
cultivated lands arve included in their area) by the admission of flood-waters
to the reservoir, especially such as are caused by sudden downpours of rain
(as thunder-storms) succeeding periods of comparative dryness. These waters
may be highly charged with pollutions from cattle-droppings and from manure.
The former may be present even when farm-lands are not included in the
contributory portion of the basin, but where animals are allowed to graze on
the moors surrounding the reservoir. It should be the duty of an attendant to
direct all such floods into the by-passes provided.

Service-reservoirs and filters near towns, especially where manufactures are

in saying that the magistrates had taken a wrong view of the clause. To use the words of M. Justice Lawrance,
‘it is no more necessary to prescribe works to be done to abate a nuisance of black smoke than it is to abate a
nuisance caused by keeping a pig'."—Eb.
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extensively carried on, should always be covered, to prevent the access of aérial
pollution, and to exclude the sun’s rays. Filter-beds may also, if neglected, be
a source of pollution, the water having to pass through a layer of decomposing
matter.

In towns supplied with river-water, actual sewage from other places may
always be present.

Where water 1s raised from deep bores, and filters are not required, avoidable
pollutions at the source are almost entirely absent. Of course, adjacent villages
or towns, situate over the same water-bearing strata, and lying beyond the bores
i a direction contrary to the flow of the subterranean water, may, through leaky
cesspools and the like, contribute impurity. But at the actual bores perhaps no
avoidable polluting agencies exist, save improprieties of workmen employed in
adits, &e., and, in times of scarcity of water, aiding the supply of the bores by
turning into them surface-streams, if there be any near.

(2.) Few chances of pollution exist in the mains. Ball-hydrants and defective
joints may admit a little dirt when the water is turned off; also during repair,
or the affixing of new services, some may enter, but not to a serious extent.
Earthy matter and rust in “dead-ends” are most in evidence. These may be
classed as intestinal irritants, and are of course objectionable, but scarcely come
under the head of pollutions. They do not add permanent injury to the water,
as they readily settle to the bottom of a vessel, leaving the supernatant water
tfree from injurious solutions.

(3.) In the service-pipes and house, further dangers exist. Soft water has a
solvent action upon lead, and much has been said as to the chances of pollution
from lead pipes and lead-lined cisterns, where the water is obtained from lakes.
This was especially the case in Glasgow, when that city was first supplied from
Loch Katrine, but little or nothing is now heard of evil consequences arising
there from this cause, although the services continue to be made of lead.! It is,
however, a wise precaution not to use water which has remained long in the
services,—over-night, for instance.

Probably the greatest danger arises from porous lead pipes laid near leaky
drains or yard-sinks. When water is shut off from the mains, as in intermittent
supplies, or during repairs, a partial vacuum is formed in the higher parts by
the continued drawing off at a lower level. At these times, liquid from outside
may be drawn into such pipes through the lead itself.

Services should never be laid near drains or through polluted soil, for even

! The degree of hardness of Glasgow water is only ‘8. In Dublin, where the water possesses 2 degrees of
hardness, the water-services are made of an alloy of 964 parts lead and 3% parts tin. In neither city are there any
known cases of lead-poisoning caused by the water-supply.
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good piping is often burst under the pavement, near where it emerges from the
ground to supply a yard-tap. The ground immediately surrounding a yard-
gully, which has a separate top-stone badly fixed upon it, is often saturated with
sewage In a very foul state of decomposition. If the pipe which supplies the
yard-tap is brought out of the ground close to this gully, it will pass through
this filth, so that a erack in it at this point is especially dangerous, and the more
so because such a burst, if small, may be allowed to continue, as it causes little
or no inconvenience to the occupier of the house.

Disused water-supply pipes are sometimes cut, doubled up at the end, and
left buried in the ground. Amongst several such cases known to the writer, was
one where the floor of a town cow-byre was in one part always wet. Excavation
in the urine-saturated floor revealed a branch water-pipe so treated which was
leaking. Filth must have been drawn into that pipe when the water was shut
off from the main.

Where buildings are being pulled down for street—widening, &c., especially in
towns where stop-cocks are not provided on the services in the street, the pipes
should be entirely removed from the main.

The Inspector can easily detect a leakage underground by pressing his ear
against the tap, or by resting one end of a poker, or even a walking-stick,
against the pipe or tap, and applying his ear to the other, when the hiss of the
escaping water will be heard. Before commencing the test, care must be taken
to ascertain that all the taps in the house are closed, not forgetting the ball-
taps In cisterns.

To conneet a water-closet directly to a water-service pipe is surely a practice
only of the past, but relics of this work may still exist. It 1s not long since a
police-station in a large town was found to have a closet in each temporary cell,

all so fitted, the water being turned on from a tap outside. Airk "f’e@

To open such a tap when the water was “off” would admit

an offensive in-draught to the water-pipe. CISTERN
The water in a cistern which has a w.c. flush-pipe con-

nected to it, cannot be fouled in the same way as that in a L

service-pipe joined to a w.c. basin, and it would be difficult

for the inspector to prove such an arrangement to be a P?Mwﬁ’

nuisance, unless, as is sometimes the case, an air-pipe be
turned over into the cistern from the flush-pipe. It.wﬂl B
be seen from fig. 666 that this air-pipe provides a direct
aérial communication between the w.c. and the water in the cistern at all
times when the flush-pipe is not in use. Such a pipe is provided to ease
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the pull of the valve on being returned to its seat, and to permit the free
descent of the water left in the flush-pipe after the valve is down. It is turned
over into the cistern, because, when the first outrush of water meets the resist-
ance of the air in the flush-pipe, some of it might be forced upwards out of the
air-pipe, to fall on the floor below, but for this bend, which returns it to the
cistern.

In towns which have a constant water-supply, eisterns for dietetic purposes
are not needed, and where one is found, it is better to advise its total disuse
than to suggest a change from a lead cistern to one of another substance.
(isterns in such towns should only be used in connection with hot-water
svstems; and even in these cases, the cold-water taps in kitchens, sculleries,
and hutler’s pantries, should be supplied direct from the street mains.  Where
the supply is intermittent, and storage of drinking-water therefore a necessity,
the cistern used for the purpose should not be connected with the circulation-
system, but should be a separate cistern, composed of a non-metallic material,
and placed in an easily-accessible position on the ground-tloor.

Although there may be no necessity to use the eisterns of the circulation-
system for drinking purposes, it is requisite that they be protected from pollu-
tion. Their position and surroundings, and the pipes connected with them, must
therefore receive the attention of the Inspector. With regard to the first two
he may have little power of control, but when a cistern is found beneath the
floor of a bedroom, or in a roof-loft opening from an attic bedroom,—both
being positions within the writer's experience,—perhaps a notice requiring
removal to a more suitable position might be successfully enforced. The
cisterns ought to be placed in a room suitably prepared for the purpose, and
used for that purpose only. The room should be floored, lighted, plastered,
ceiled, ventilated, and be easily accessible. The cistern should be covered with
a lid projecting beyond the sides, and slightly raised above the edges of the
cistern on small wood blocks placed at intervals on the underside of the cover.

There should he no pipes connected from the cistern directly to a w.c.,
urinal, or housemaid’s sink. The overflow-pipe should not be joined to any
other, but be carried through the nearest wall so as to discharge in the open air.
An overflow-pipe is only in use when a defect occurs in the ball-tap, which
permits the water constantly to run. This may not happen for years, and
therefore, on account of evaporation, no water-sealed trap can be relied upon for
safety when the overflow is connected to another waste-pipe. A copper flap on
the outer end of the overflow-pipe is useful to prevent dust being blown through

into the cistern.
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Another kind of overflow, found mainly in cisterns of older make, is called
a ‘‘standing waste”, and consists of a hollow brass plug fitting into a socket
in the bottom of the cistern; to the upper part of the plug is soldered a lead
pipe, brought up to the intended water-line, and left open
at the top to receive the overflow of water. From the
socket downwards is continued a waste-pipe, discharging

in some cases near a yard-gully, and in others ito soil-
pipes and drains. It will be seen that, by grasping the
overtlow-pipe where 1t emerges from the water, and giving
it a pull upwards, it and the plug at its base may be
raised from the socket in the bottom of the cistern, allow-
ing the water to be emptied through it. A standing

waste 1s not an absolute necessity, because the cistern may
be nearly emptied through the bath and other taps, as
the pipe to the boiler is fixed within about two inches  Fig. 667.—Standing Waste in
from the bottom. But after scrubbing the cistern, this e
remaining water, with the dirt, must be mopped out, whilst the standing waste
permits the escape of the entire contents.

There can be no objection to a standing waste used solely as such, but there
is grave reason why it should not also be used as an overflow. To connect such
a waste to a drain or soil-pipe 1s a legal offence,—a.c. it constitutes a nuisance
under the Public Health Acts,—even where it is not used as an overflow. But

even where it is not so connected but discharges into or near a yard-gully, some
unnecessary danger exists, when the top is left open in the cistern, because of
the possibility of gases, arising from decomposable matter in the gully, passing
up the pipe, and thus being brought into contact with the water in the cistern,
and perhaps also diffused through the house.

CHAPTER 1L

INSPECTION FOR DAMP.

When the bases of house-walls are wet, it may be found that the damp-
course is either below, or not high enough above, the surface of the outside
ground, or that the builder has “ forgotten” to provide one. In the former case,
where the ground cannot be permanently lowered, the evil may be mitigated by
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running a cement plinth on the outside of the wall from below the damp-course
to about a foot above the ground. In the latter instance, a damp-course may
be inserted by removing three courses of bricks in lengths of two or three feet
at a time. This somewhat expensive and otherwise inconvenient process would
perhaps only be resorted to in extremely bad cases, but it has been done.

Absence of (or defective) eaves-spouting may cause the walls to be wet above
the damp-course, not only because of the water which runs down the wall, but
from the splash of the drip on the pavement, or into the gutter which may have
been formed by the fall.

Where basement walls are wet because of the ground outside lying against
them, the ground should where possible be removed, and a drained “area”
constructed.! When this cannot be done, the evil may be lessened by cementing
the outside of the wall, or facing it with a wall of tar-concrete 6 inches thick,
temporarily removing the soil for the purpose, and backing up the concrete wall
as it rises with the returned earth. Even a loose rubble insertion, 18 inches or
so thick, between the wall and the earth will have a good effect. When nothing
can be done outside, a 41-inch brick wall may be built inside, leaving a space of
21 inches between it and the wet wall, such space to be closed at the top and
ventilated from the exterior. Even plastering on laths and 14-inch battens
would be an improvement, as the wet surface would be protected from the
evaporating influence of the warm room, but battens in contact with a damp
wall are liable to rot.

Where brick walls above ground are damp from driving rain, it is generally
because they are too thin, or the bricks are not well burnt and consequently
inordinately porous, or the joints have not been well filled with mortar. To
lath and plaster the wall inside on battens, and repoint it outside, would
effectually remove the unsightliness of stains, and perhaps remove the danger
to health, but complete dryness can only be obtained by thorough painting
outside, or covering the exterior with stucco and then painting it, or by slating.
Damp walls are sometimes covered with matched or grooved-and-tongued
boards on battens, but for several obvious reasons this method cannot be recom-
mended.

The inspector should fearlessly report house-walls which are actually wet,
hut should hesitate where damp stains only are apparent, and in such a case
only do so after the Medical Officer of Health has declared them to be so bad as
to endanger health.

The upper parts of house-walls may be wet from defective eaves or eaves-

1 See fig. 18, page 56, vol. i.—ED.
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gutters, or because of the saturated state of the brickwork projecting above the
roof, such as parapet walls and chimney-stacks. The latter fault is apparent
mainly in attic rooms formed in the roof. In the former case, a fault in the
coping, or the lead gutter behind it, may be discovered. In the latter, the only
cure would be to take the stack down to mear the roof slates, lay on a damp
course of lead, and re-erect the chimneys.

Wet ceilings in upper rooms are of course caused by defects in the roof
covering, and in searching for these it must be remembered that the fault may
not be immediately over the damp spot, as rain will often trickle down a rafter
some distance from the broken slate, tile, defective flashing or secret gutter,
hefore it drops on to the ceiling below.

When “lead-flats” have much  fall 7, the sheets of lead, by unequal expan-
sion and contraction, may “ creep”’ downwards and expose the drips, whilst in
lead-covered roofs which have a decided slope, the sheets may actually slip and
expose the joint at the ridge. It is unnecessary to say that defects in the lead
itself, as well as bad workmanship displayed by insufficient overlap at drips and
flashings, account for some leaky roofs. One house within the writer's ex-
perience, the flat roof of which was surrounded with parapet walls, was a perfect
shower-bath during severe frosts with snow. The underside of the snow was
melted by the heat of the house, and the resulting water, unable to escape
through the frozen gutter-outlets, formed a pond on the roof, which rose above
the rolls and poured into the rooms beneath.

When the inspector notices that the boards of ground-floors are excessively
curved, the edges being raised in sharp ridges, he will suspect dampness or even
water underneath. e can test this by boring three or four holes through the
floor-boards with a large gimlet (having first gained the consent of the owner or
oceupier), and passing a thin iron rod—a stair-rod will do if it is long enough—
down into the soil beneath. The holes may afterwards be stopped with wood
plugs. If he is not satisfied with the result of this trial, he should get under-
neath the floor if the space permit, and make a thorough examination. If there
are no means of access already provided, he can, with the permission of the
occupier, cut through three or four hoards between a pair of joists. The pieces
of floor-board so removed may be replaced after nailing a cleat or fillet to the
side of each of the exposed joists. The only tools needed for this operation are
a gimlet and a keyhole saw. The nails and pieces of wood for cleats are usually
to be found upon the premises.

Flags or bricks laid directly upon the ground are generally damp, the damp-
ness being more apparent under an impervious covering, such as oilcloth or
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linoleum, than upon floors which are uncovered. A thick layer of sand or ashes
upon a bed of broken bricks underneath the flags or tiles will often remedy the
evil, and if the floor is above the surface of the ground outside, this foundation
may be further improved by embedding in it air-drains of agricultural pipes,
open at each end, behind a perforated brick in the outer wall of the house.
Flags may also be laid upon dwarf walls covered with slate, and ventilation
provided underneath.

Where floors are below the outside surface, air may be admitted to the
underside by forming a flue in the thickness of the outer wall, opening at the
bottom under the floor, and at the top into the
outer air, as shown in fig. 668.

Dry-rot under wood floors is favoured by
Grating dampness and want of ventilation, the provision
CROUND LINE of ample ventilation alone often removing the

dampness and killing the fungus when the latter
FLOOR LINE 18 1n the earlier stages of its growth. A musty,

[ /77%%

FLUE

mushroomy smell will arrest the attention of

the inspector where this pest is present, and on

7

raising the edges of the carpet, fine filaments of

V7777777

the plant may sometimes be seen on the top of
¥ 68 —Alrefne o Ventilating Moot below ¢} floor-boazds near the skirting.  In neglected

and bad cases, large fungi may appear at the
margins of the floor when the room has been closed even for a few days, and
often quite a cart-load has been removed from heneath a floor so affected.
When the evil has reached a bad stage, nothing but the entire removal of the
floor, washing the bases of the walls, and saturating the ground-surface with hot
lime, will eradicate it.

Dry-rot is probably more to be feared when the house is built upon ““made ”
ground, which often contains vegetable or even stable refuse. Its presence,
therefore, should lead to the suspicion of this being the case, and the further
precaution should be taken of covering with cement concrete the whole surface
of the ground, after liming and before laying the new floor. There are, of
course, strong reasons why the surface of the ground under houses should be
covered with cement concrete even where “made” ground 1s not present, but
this has already been dealt with elsewhere in this book.
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CHAPTER IIL

INSPECTION OF SANITARY FITTINGS, &ec.

It may appear at first sight paradoxical to say that the better the class of
house, the greater the possibility of sanitary defect, but at a second glance we
remember that the number and variety of conveniences provided in the houses
of the wealthy are absent in the workman’s cottage or small town dwelling. It
may be imagined that the sanitary arrangements of the rich man’s house are so
good in quality and design as to be almost beyond the possibility of getting out
of order. This may often be the case, but the inspector must not take it for
granted, as the craving for cheap work and material is not confined to the poor.
The sanitary fittings of the labourer's house are usually out-of-doors, but those
of large houses are mainly within, and consequently the more dangerous when
defective. Good and bad forms of sanitary fittings have been described in a
previous Section, and we will here only show the method followed by the
Sanitary Inspector whilst inspecting for legally-abatable nuisances.

Where a “pan” water-closet with boxed-in seat is found, the basin and
container must be looked at to ascertain if they are in a foul condition. The
latter generally is so. It may easily be examined by separating the copper-wire
chain which connects the handle to the cistern-valve, as then the pan may be
depressed without bringing down the water-flush. The D-trap may be filthy,
but its interior cannot be seen.! The top of the container has a strengthening
rih around the outer margin; offensive liquid spilt upon it is therefore retained,
as when bedroom slops are carelessly thrown down the closet. The underside of
the seat and the floor may also be saturated with the liquid.

Brick walls under boxed seats are rarely covered with plaster; this omission
may permit smells during the use of the closet to pass through defective joints
into an adjoining room, when the plastering of that apartment is not continued
down to the floor behind the skirting. A defect in the celling under the closet,
if the latter be on an upper floor, will allow the descent of smell into the room
beneath. A few grains of sulphur, or even a little brown paper, burnt on a plate
under the seat with the lid down, will reveal these defects.

The flush of the W.C. should be ample, without being wasteful, but it is
somewhat doubtful whether the Public Health Act, 1875, gives Local

' It is here assumed that although some Courts of Summary Jurisdiction have made orders supporting notices

for the removal of pan water-closets simply because they were such, no legal powers exist to enforce their abolition,
unless it can be proved that they are in a foul condition.
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Authorities power to require a water-flush at all, except in special matters for
which by-laws may be made.

Many earthenware traps for w.c.s have upon them a little projecting socket,
to which a vent-pipe may be fixed; where these pipes are found not to have
been provided, the stopping of the socket should be examined, as it 1s often
improperly done.

Some earthenware traps are defective in not having sufficient depth of seal;
indeed, one has been found by the writer in which the upper part of the bend
did not dip into the water at all. This is a very important matter, and ought
always to receive the attention of the inspector, because, where drains are not
“intercepted ”, this is usually the only trap between the interior of the house
and the sewer.

In out-door W.C.s the socket for the flush-pipe is liable to be broken by frost,
or the joint may be defective. The trap also may be cracked by frost, or by the
efforts of the tenant to clear it when choked.

In examining unventilated valveless closet-traps for syphonage, it is well
first to let a little water descend the flush-pipe, or to pour in some from a jug,
in order to ensure that the water in the trap is at its proper height, and then to
follow with the full flush. If a gurgling sound follow the flush, or if the level
of the water is appreciably lowered, a vent-pipe should be ordered. If more than
one w.c. is connected to the same soil-pipe, each one in turn must be flushed
several times to ascertain if one syphons the other.

If a soil-pipe is found in the interior of a house, a Sanitary Authority has
no power to enforce its removal unless it is defective; the simple fact that it is
an internal soil-pipe is not sufficient ground for its compulsory removal. Where
defects exist, however, a notice to provide a new pipe outside the house may be
supported by that portion of Section 96, Public Health Act, 1875, which deals
with recurrence. The soundness of indoor unventilated soil-pipes may be very
effectively tested by passing into them with the flush of the closet, one of the
hermetically-sealed glass grenades containing a strong-smelling liquid or salt.
Very effective triggers are sold upon which the grenade can be floated into the
pipes, and broken by a jerk of the string to which the trigger is attached.

Urinals and slop-closets are generally objectionable contrivances in dwellig-
houses, the water-closets of which, if of proper design, ought to supply all the
convenience needed. Where they exist, their wastes should be joined to soil-
pipes, or have separate pipes of their own ventilated as soil-pipes are, and in no
case should they be allowed to discharge in the open air over ordinary gully
traps, but be connected directly to drains.
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The attention of the inspector will mainly be directed, in the case of baths
and lavatory basins, to the effectual trapping and point of discharge of the
waste-pipes. Every waste-pipe should be trapped, although disconnected from
the drains; otherwise air contaminated by the interior of the pipes themselves
will pass up through them into the house. The trap should be close up to
the fitting, so as to exclude from the house as
much pipe as possible. Long lengths of horizontal
waste-pipes are objectionable, as they encourage
deposit. Syphonage will largely be prevented by
making the pipes short, ending immediately they
issue through the outer wall of the house, and
there discharging into a hopper-head on the
descending portion of the pipe. This second dis-
connection permits with safety the lower end of the
last-named pipe to be continued under the gully
grating, so as to empty directly into the gully,
either through a “shoe” on the end of the pipe

placed over the gully, or, better still, through a

connection provided in the side of the gully. This
arrangement, shown in fig. 669, removes the possi-
bility of the yard being flooded with soapy water

during the emptying of the bath, which is liable to

occur when the waste-pipe discharges above the
gully grating, if the latter is partially covered with — ¥ie g0 Waste pipe dischargtox orer
debris, such as bits of paper or leaves.

All traps ought to have air-relieving pipes, and when the wastes are long,
small in diameter, and of swift descent, these must be provided if perfect trap-
ping is sought. The last slow draining of a bath will refill a partially-exhausted
trap on the waste, but the inspector should nevertheless always advise the
adoption of these pipes where they are absent. Sometimes he may find bath
and lavatory waste-pipes unavoidably connected to soil-pipes or drains. The
traps of these must be relieved, and either this or the abolition of the fittings
can be legally enforced. In testing for syphonage fittings so arranged, all—
if there are several—must be watched during the discharge of each, as one may
syphon another; and this test will not be complete unless each fitting be dis-
charged several times in succession, as one may only partially withdraw the
water from another trap at each operation.

Scullery sinks should have no enclosed brickwork underneath. The wastes
Vor, 1L 58
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should be trapped, and discharge near gullies outside. When they are in base-
ment kitchens, partially underground, the wastes are often joined directly to
the drains; these must be disconnected by sinking a small “area” outside, in
which a trapped gully may be fixed, and the waste-pipe caused to discharge
near it.!

The inspector should always find out whether waste-pipes are trapped or not;
this he can do by holding his wetted finger or a lighted match across the outgo
in the fitting, when, if a draught be observed, he may safely conclude that there
18 no trap. Another way 1s to pour strong-smelling liquid, such as sanitas,
carbolic acid, or paraffin, upon or near the pipe at the point of discharge; or
burn a little brown paper at the same place. The scent or smoke will often be
drawn up through an untrapped waste-pipe, and be observed at the fitting.

Lead safe-trays are not often now fixed under baths, but when found the
point of discharge of the waste-pipe must be discovered. It is very essential for
this to be in the open air (protected if necessary with a copper flap), as trapping
it is of little use, seeing that water may seldom if ever pass through it. Tt is
highly improper to join the safe-waste to the bath-waste, for in case the trap in
the latter becomes obstructed, flooding of the safe will occur.

CHAPTER IV.
DRAINS.

Drains are tested with either scent, smoke, or water. In the first, strong-
smelling and volatile liquids are poured into the drains, defects in which may be
revealed by the after-occurrence of the scent in rooms or cellars. Sanitas, carbolic
acid, or paraftin will answer the purpose, but peppermint and other expensive
scents are often used. The inspector, however, usually uses either smoke or
water 1n making his tests.

The smoke-test is applied by forcing into the drain a pungent smoke, either
from a rocket-case filled with a pyrotechnical compound, or a ¢ smoke-machine ”
burning cotton waste.

It was once said to the writer, by an author of books on sanitation, that
the smoke-test is useless, and not worthy the name of test. This is a very
unfair statement, and carries with it no conviction of having been made from

1 See fig. 355, page 455, vol. 1.; an alternative arrangement is shown in fig. 356, page 456, vol. i.—Eb,
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practical day-by-day and all-round experience. If properly applied, it will
discover nine faulty drains out of ten, and to the experienced inspector will give
some suspicion of the remaining one, which, at a subsequent trial, under different
atmospheric conditions, may be resolved into proof. The worst that can be said
against the smoke-test is that, in a list of (say) 1000 drains, 995 of which are
sound, it may discover the five faulty ones, but leave the inspector in doubt
about the others, and the inspector must enter these in his book as “in good
order”, when he has only the negative fact of “no results” to support his
record.

The smoke-rocket is a very useful article, as three or four of them can with
ease be carried about by the inspector on his ordinary rounds, for application as
a sort of “first aid”. It affords a simple test, and often discovers a fault, thus
rendering more elaborate efforts unnecessary.

The rocket 1is usually applied at an emptied gully-trap or other drain-inlet,
and burns for about five minutes. When one is exhausted a second may follow,
but here a word of warning is necessary. If the drain
at the exposed part is full of dense smoke when the first
rocket or smoke-case is withdrawn, the second must
not be applied until the smoke has cleared away, or
an explosion may occur—a slight one, perhaps, but suffi-
cient to injure the hand which holds the second rocket,
or the head which may be over the sink. In the old-
fashioned * cesspool ” gullies, the rocket can, when well % 70 Jection of ont fashioned
alight, be passed into the water and pushed up to the
outlet without being extinguished; it is well to know this, as the emptying of
gullies is not always a pleasant job. It may be necessary to flatten the mouth
of the rocket under the inspector’s heel, in order that it may enter the drain
more easily.

It has often occurred to the writer that the plunging of a fiery rocket into
an carthenware gully, drain-pipe, or w.c.-trap, would be likely to cause frac-
ture, but he has not seen any in-

stance of this. Having regard to
this possibility, however, perhaps

the best way of using the rocket
18 to inclose it in a metallic sheath
or box, to one end of which is attached a brass pipe, long enough to allow
a rubber tube to be slipped on the end without being in danger from the
heat.  The free end of this tube (see fig. 671) can be passed through the

Fig. 671.—8heath and Tubes for Smoke-rocket,
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gully or w.c.-trap, first removing the water with a ladle or syringe, and
replacing it when all is in position. It may not even be necessary to remove
the water, as a sharp blast from the inspector’s mouth, applied to the rocket-end
of the rubber tube before attaching the rocket-
o RN case, will easily remove the water which enters
!\§ and lodges in the bent part of the tube as 1t is
N\ passed through the trap. Another sheath, made
N by the writer for application to gullies, is shown
| in fig. 672, and consists of a case similar to the
last, but the projecting tube is longer and bent
horseshoe-like, no rubber being used. This in-
strument, with the lighted rocket in it, is simply
A passed down through the water in the gully, and
I Y 0N\ A== hooked up under the trap, so that it is not neces-
' ) sary for the inspector to touch the sewage. It is
tied up in this position—Ifrom an “eye” brazed on
Fig. 672, —Sheath with Bent Brass Tube for {0 its side—to a spout or water-tap. The rocket
R will Blow out all the water in the bend.
Smoke-machines are of three forms, each forcing air into the drain through
burning cotton waste. One has a fan-blast, worked by turning a hanc.ﬂe which
drives the fan: another contains a leather bellows fixed in a box by the side of the
Hanace waste-container, and worked by moving an upright
handle to and fro. Both these are very useful and
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“Je’%LT[E"' i' powerful machines, but they are too cumbersome
Soas ™ r for the ordinary work of the inspector. The best
' compromise is the third form, which consists of a
water-seal bellows; and among the best of these 1s
that shown in fig. 673, and made by a Newcastle
a I firm in accordance with the writer'’s suggestions.
This apparatus is not patented, and the cost of one
l e will probably not exceed £2, whilst as much. as
' 5 cn;"t  £5 may be asked for patented, but possibly interior,

.j appliances.
Tei?ﬁgGTSf;ii?ﬁzlI?cefrf?;]a?gg-ﬂa:;hégf ot In applying the smoke-test, those parts of a

ton waste.

drainage-system, the ends or heads of which are
closed by traps, such as branches and unventilated soil-pipes, may, if zsound,
not be permeated with smoke. It is necessary, therefore, before commencing, to
draw all the traps, w.c. traps included, and to restore the seal immediately on
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the appearance of smoke. This will not only ensure every part being brought
under the full influence of the test, but will tend to remove doubts that might
otherwise arise as to the efticiency of the examination. Where possible, the vent-
shafts must be closed as soon as the smoke is seen to issue.

Some drains have an outlet-shaft on the soil-pipe, but are not “ intercepted ”
from the sewer. Even in this case, if the outlet-shaft is closed after the smoke
has begun to issue from it, the test will be good, although the lower end of the
drain is open to the sewer. If no smoke escapes at the shaft, or at any or all of
the unsealed traps,—a sign that the draught is towards the sewer,—then the
test 18 not reliable, and must be repeated under different atmospheric con-
ditions.

In drains which Aave intercepting traps, and where the vent-shafts can be
stopped, the smoke-test will, if continued a reasonable time (say an hour),
invariably discover a fault if it exist. Where cement or asphalt covers the yard,
small holes may, with the permission of the occupier, be ““ picked ” through it
over the supposed line of drain. This, however, need only be done if no result
be found without it, and if the experienced inspector is led from other ohserva-
tlons still to suspect the soundness of the drain. The holes must, of course,
be afterwards filled with cement.

If the light of a taper or candle be held over a hole or erevice in pavement
or wall, or passed along a skirting, whilst a smoke-machine of the kind already
shown is being worked, the flame will pulsate with every heat of the machine if
the drain is not sound, and if there is ever so small a connection through the
ground between the hole or fissure and the faulty part of the drain. This test
1s as unerring as it is delicate, and often reveals a defect when even the smoke
refuses to traverse the passage, seeing that it does not depend upon the trans-
mission of anything, either scent or smoke, from the machine to the flame, but
upon a wave motion pneumatically imparted to the intervening air.

The water-test consists in filling the drain with water to the top of the
highest gully. This is a positive test, whereas smoke, as already stated, gives
in many cases only negative results. It is, in some cases, too positive, because
it will make a nuisance where none existed before, as in a well-made clay-jointed
drain. The water-test can only be applied to old drains if access-chambers are
provided upon them. Inspectors are not empowered to dig down to and sever
drains, in order to plug them for the water-test, and although drains ought to
stand chokage without emission of sewage through the joints, the inspector has no
right in his search for nuisances to blow out by his test the joints of a clay-jointed

drain that has not been choked, and which are efficient whilst the drain remains




0 I P g

356 THE SANITARY INSPECTION OF HOUSES.

clear. 1f therefore, where access can be had, he applies the water-test to an old
drain, without the consent of the owner, he risks rendering himself or his
authority liable to an action for damage, as it may be alleged that the drain now
leaking :wa.s. previously tight, and not in such a state as to be a nuis‘ance, V'Vhich
allegation he may be powerless to refute. The smoke-test, however, 1s .app%lcab.le
to all drains at all times, and, if it be properly applied, the fault which it will
not find, even with the ends of sewer and vent-shaft open, must be very minute.

All new drains ought to be submitted to the water-test, and in this work,

and this only, ought 1t to he used, unless by the express desire of an owner
anxious to have drains of the very best kind. It is customary, however, because
of obvious difficulties, only to apply the test to that part of the drain which 1s
within the private premises, and not to that in the public street 'between the
premises and the sewer. The usual method is to plug the drain f:rom the
interior of the access-chamber, stop all the lower gullies, and fill the drain to the
top of the highest one. Each drain entering the chamber isl similarly treat-ed.
It is well to allow the water just to appear in the lower gullies before stopping
them. otherwise the branch-drains, to which they are attached, will be air-locked.
This.lof course, will not matter if the drain is sound, but if 1t 1s not, time m‘ay
be lost in waiting until the air escapes from, and the water reaches, the defective
point. |

The plugs used in stopping drains, before the application of the water-test,
have been deseribed and illustrated in Section VIII. Vol. L., and nothing need
here be added on the subject. It may, however, be mentioned that gu}lies may
be stopped at the meck by passing into them a strongly—madfa 111d1a—1'u.bber
bladder with tube attached, through which the bladder may be inflated with a
small force-pump, such as is used for inflating bicycle tyres. When all is ready,
the drain is filled with water.

The entire drain must be left exposed, until this test has proved it to be
sound, but each pipe should be supported on concrete in the middle of its length
to prevent its being disturbed if trodden upon, and during the? ﬁll_ing .of the
trench, as a sound drain may be injured during the latter operation if this pre-
cauti(n; be neglected. After the test, the remaining portion of the underside of
the drain—heneath the sockets—should likewise be concreted. The expense of
this concrete is very small, and, in addition to holding the tube steady, 1t ensures
proper support at the part most needing it. It 1s of little GOITsequence how th.e
upper part of a drain is covered compared with its nether side; when that 1is
solid, the arch formed by the upper side of the pipe is well supported to bear
the weight of the superincumbent earth.
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Concrete is not applied to the exterior of a drain to make, as it were, doubly
sure of the soundness of the joints, but to ensure the stability of a drain perfect
in 1itself.  If the joints are not sound, concrete cannot be depended upon to
make them so; and if they are, they require no additional perfection from that
material. The drain may, of course, be entirely covered with concrete after the
water-test, if so desired, but that on the upper part is of far less use than that
underneath, adds somewhat to the expense, and may be an inconvenience when
alterations to the drain are required.

It will be observed that the access-chamber itself was not included in the
foregoing test, but as it forms a part of the drain, and will probably be filled
with sewage if the interceptor-trap becomes choked, there is quite as much
reason why it should be tried as severely as the drain itself. But where, as is
often the case, the top of it is below that of the highest gully, it could only be
included in a second test. Again, in order to embrace it in the trial, the drain
must be plugged on the sewer side of it, for which purpose three or four pipes
would have to be left out of the drain between it and the sewer.! The drain may
be plugged from within the sewer if the latter is large enough to allow of a man
passing up 1t, in which case the access-chamber could be tested together with
the street portion of the drain. Because of these difficulties, therefore, although
the chamber ought to and can be tested, it is usual to insist and rely upon per-
fection of workmanship.

Access-chambers as usually made,—t.e. with open channels,—are liable to be
filthy if not made in the best form, whilst the retention of a large body of
inert air—which they make unavoidable—is contrary to all the canons of
successful drain-ventilation. Again, their walls are liable to be not water-tight,
in which case, if a chokage takes place in a trap beyond or within them, they
become leaky cesspools, hiding, because they leak, for a long time, the fact of
the obstruction having taken place. In the meantime, the ground outside them
becomes saturated with sewage, which no subsequent clearance of the drain
will remove. It is better therefore for the drain, in its passage through the
access-chamber, to be inclosed or continuous as an air-tight tube and fitted
with screw-down removable covers. An access-chamber should be intended
merely for access, and not be liable, through the choking of an intercepting
trap, to become part of a drain,—in fact a cesspool. Even at the best an
access-chamber (because of its great capacity) is incapable of perfect ventila-
tion through a 4-inch pipe. Where drains in small systems are properly

' The trap itself may be plugged from the chamber, but the plug must be of such a form as to admit of being
released from the surface of the ground, when the chamber is full of water.—ED.
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made, and therefore unchokable with ordinary use, access-chambers are un-
necessary.

Some people appear to think that the word ‘‘ventilation™ in connection with
drains means relief from pressure, and that pressure of a distinet kind exists
even in well-ventilated sewers, and therefore in the drains connected with them.
We often find a shaft on the soil-pipe relied upon for such “ventilation”, no
intercepting trap or air-inlet being provided. Such shafts are sewer-ventilators
only, and bring increased danger to the occupiers of houses possessing them.
The general principles and methods of drain-ventilation have been described and
illustrated in Section VIIL, Vol. L., and only a few remarks on this important

subject need now be made. The motion of air in drains is
very sluggish, and all bends tend to make ventilation more
difficult. The inspector will therefore discountenance the
use of all unnecessary turns, especially in the outlet-shafts,
advising that all needful ones be as long and slow as pos-
sible, prohibiting those at right angles, and utterly con-
demning such arrangements and positions as involve two or
three such angles following each other. The ridge of the
roof is a good position for the outlet shaft to terminate,
but when this can only be reached with bends like those
Fig. 074 —Faulty Qutletshatt  shown in fig. 674, ventilation is nearly impossible, for the
bends constitute an air-trap. If there are skylights or
dormer-windows on a roof near the vent-shaft, this must be continued above
them, but in other cases the vent of a well-constructed drain may safely ter-
minate about a foot above the eaves.

CHAPTER V.
INSPECTION FOR THE VENTILATION OF ROOMS.

The ventilation of rooms in ordinary dwelling-houses is usually sufficiently
provided for by the door, windows, and fireplace. Efficient ventilation consists
in providing both inlets and outlets for air, and includes the complete control of
both.

For admitting the outer air, no better means exist than that obtained by
slightly lowering the top sash of a window: this, if opened only an inch clear of
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the upper bead, will expose a total space at that part—in a three-feet-wide
window—of 36 square inches, and an equal amount at the meeting rails. Here
we have a perfect ventilator possessing both inlet and outlet openings. The
inlet at the meeting rails just above one’s head, and with an upward inclination;
the outlet near the ceiling, to which the heated air ascends.' This method,
however, seems to be too simple and commonplace for the novelty-loving popular
mind, which is more satisfied with some jimerack invention. A less satisfactory
method consists in providing a loose piece of wood to be put under the lower
sash; this gives one opening only in the window, and that at the meeting rails.
A better arrangement is to make the lower sash with a deeper bottom rail, and
to increase the height of the lowest bead of the sash-frame to correspond; the
lower sash can be raised (say) 2 in. so as to admit air at the meeting rails with-
out allowing any to enter at the bottom of the window.

It is claimed as one advantage derived from open fireplaces, that when in use
they aid ventilation. Of course this is true, but the floor-level is not the proper
position for an extract-ventilator, unless warm air is supplied from a higher point.
How often, in small rooms especially, do we find intolerable draughts of cold air
rushing across the floor from door to fire, which no amount of “listing” or
curtain arrangement will adequately prevent. This is unscientific ventilation,
almost useless (being confined to a part where it is least required), and likely to
be injurious to health. The best way to extract overheated air from a room is
through a special air-flue, formed in the chimney-breast at the side of the smoke-
flue, opening into the room near the ceiling through an ornamental grating, and at
its upper end into the roof-space above the topmost ceiling. This, however, can
only be arranged for during the construction of the house. In houses already
built, a flap-valve, opening only inwards, can be fixed in the chimney-breast, so
as to admit the vitiated air into the smoke-flue. This will not only allow foul
air to escape, but, by partially satisfying the voracious chimney, will lessen the
intake at the floor-level, and consequently the before-named objectionable
draughts. Against the use of this valve are the inevitable discoloration of the
wall-paper near it, and the clicking sound of its flaps.

Another method of decreasing the violent extraetion of air from the lower
part of the room, which is capable of application after the house is built, is to
supply the fire and chimney with air from outside the house; or, in a lower room,
from beneath the ground-floor. This can be accomplished by fixing a tube at
the side of the chimney-breast, opening into the chimney both above and below

1 When a fire is burning in the room, both openings will usually admit air; this also will frequently be the case
even without a fire in the room.—ED.
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the fire, as shown in fig. 675. This tube, fitted with valves, gives much control
over the air-currents: with both valves closed the chimney will draw air only
from the room; with the lower one only open, the room-draught will be lessened,
and the fire burn as rapidly as before; and, with
the upper one only open, the room-draught will
be eased, and consumption of fuel economized.
Other possible modifications will also be appa-
rent to the reader, such as opening both, or

partially opening one or other of the wvalves.

With the ground-floor arrangement an addi-

____________ tional advantage 1s gained by increasing the
+ o D a,l ventilation under the floor.

Where none of these things ean be done, and

-y : 1t is desired to decrease the discomfort caused

Fig. 675.—Elevation of Draught-regulator for by draughts across the floor of the room, 1t is

Fireplace. . . .
better freely to admit the air near the top of
the wall next the outer passage, than to try to stop its entry by packing the

door. It will then be warmed by passing through the upper air on its course to
the fire, thus diffusing the heat through the room, and at the same time diluting
and assisting to remove that portion of the air which is the most impure.

In sleeping-rooms, where fires are seldom lighted, the air during occupation
15 (uieter than that in living-rooms, the door and windows being generally
closed. Here floor-draught is good, as the carbonic acid exhaled by the sleeper
1s, under these supposed conditions, likely to fall to the lower part of the room,
and may thus be removed. The air-current is of course not so violent when
there is no fire, and therefore little or no inconvenience is felt as it passes to
the chimney from under the door. The chances, however, are often against the
alr taking this direction, as many people never have a fire in the bedroom, in
which case the flues become cold, and in the winter, damp; under these con-
ditions an upward air-current in them is not to be relied upon. An occasional
fire in the hedroom grate during the winter for the purpose of warming the
flues, is very helpful in maintaining healthful conditions of gentle ventilation.
In the summer, the upper window-sash ought rarely if ever to be quite closed,
perhaps only in damp or boisterous weather.

Small rooms in which there are no fireplaces are sometimes found, and
where the window and door are at the same end. These are not suitable for
bedrooms, as the ventilation of the back portion can never be efficient. It can,
however, be improved if the floor-joists run from front to back, by using the
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space between two of them as an air-tube, with a grating in the outer wall at
one end, and a Tobin tube at the inner end, as shown in fig. 676. If this cannot
be done under the floor, it may be accomplished above the ceiling, between the

plaster and the upper floor-boards, or an S

air-duct may be constructed under the %

ceiling in the room itself; in these cases B
Tobin tubes will not be required. One | §
or more openings may be made into this I \
duct to permit the fresh air to descend N p—— i
into the room, or heated air to escape. SRR £ \
It will be better, where practicable, to e I

have both these arrangements,—viz., one

under the floor and one above the ceiling. ToE. bl o ;ﬁﬁéﬁﬁgﬂ&;ﬁfing Method of
These ducts doubtless leave the direction

of the air through them very much to chance; under some conditions they may
be inlets and under others outlets, but movement in any direction is better than
stagnation.

In common lodging-houses, rooms without chimney-tlues should never be
used for bedrooms, and the Inspector should see that fireplaces, where they
exist, are not closed, for the keepers will often board them up when lodgers
complain of draught, rather than provide screens for the beds nearest to them.
In a bedroom occupied to the extent of one person to every 300 cubic feet of
air-space, it is difficult to obtain sufficient ventilation without causing intolerable
draughts. The air of such a room is often sickening to a person who enters it
from out-of-doors, soon after it has been used. But possibly for economic
reasons a higher minimum of space could not have been successfully insisted
upon, even had it been suggested by the Local Government Board. Seeing,
however, that, to conserve heat, the poorer classes not only crowd into rooms,
but make matters worse by closing door and windows, it would perhaps have
been better had some such tubular ventilators as have already been mentioned,
been provided for in the Model By-laws (which most towns copy), especially
with respect to common lodging-houses.

A slight digression may here be allowed, to remind the Inspector that floor-
space is of first importance in measuring up a sleeping-room. The Local
Government Board, in their by-laws, are silent on this point, hence a mistake
may be made if the total capacity of a high room is divided by the 300 cubic
feet of space they suggest. In a common lodging-house, for instance, a bed for
a single person (6 feet by 3 feet), with room for approach, cannot well occupy
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less floor-space than 32 square feet (8 feet by 4 feet); therefore in a room 12
feet high, 384 cubic feet would have to be allotted to each person in order to
give him the necessary floor-space. Again, a room 24 feet long by 16 feet wide
and 12 feet high has a cubic capacity of 4608 feet; if this sum he divided by
310 (the extra 10 feet being allowed for the cubic space occupied by the bed),
it will appear to be suitable for 15 lodgers, whereas the floor-space only admits
of 12 beds.

In the older parts of most great towns are to be found streets of large and
lofty houses, once the residences of the wealthy, but now let out in tenements.
The stairway, which is the common means of access to the several rooms, is also
the principal channel for ventilation. For this purpose a louvred opening in the
roof above the staircase, and another over the front door, will be found useful.
The one in the roof must be dormer-shaped, with louvred laths in front, or a
small turret with laths on all sides.

It is often undesirable in a direct manner to supply copiously the smoke-and-
soot laden air of some towns. In these cases, therefore, it is essential that
openings for inlet-ventilation be small, numerous, and distributed about the
room, and that all of them, so far as practicable, be inclosed in a muslin-covered
wire cage, the area of the muslin surface being many times greater than that of
the opening. Some ventilators have muslin or cotton-wool smut-screens in their
interior, hut these not only seriously reduce the air-passage, but are quickly
choked, and—being hidden—their condition is not observed. Others provide
that the air shall first impinge upon water, on the frequent renewal of which
their efficiency as dirt-removers depends. Both these arrangements are sure to
be neglected, and the cage method may also be, but with less likelihood, as the
screen in this case is always in sight, and no effort of memory is demanded.
Even its dirty appearance will tend to induce the little trouble being taken that
renewal of the cover requires.

The size of the openings necessary to admit the required amount of air
cannot, of course, be scientifically fixed, as the volume of air passing through
them is dependent upon many atmospheric conditions. They should, however,
be as large as convenient, and possess means of controlling their area. As some
guide, it is usual to regard the velocity of air passing through an unobstructed
opening a foot square as five feet a second, or 18,000 cubic feet an hour, and the
amount of air necessary to keep the permissible impurity as low as ‘2 volumes of
CO, per 1000 volumes of air, as 3000 cubic feet per hour per person.! In the

! Three ordinary gas-burners are usually counted as equal to ome person. This is under the mark, as it is
estimated that one medium-sized gas-jet vitiates as much air as five or six persons.
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calculation 1t will not be necessary to provide that the whole of this amount
must pass through openings specially provided, because the door and windows
will take their share of the work. Therefore every case must be judged upon its
merits.

The actual amount of air coming into a room from all sources can only be
correctly ascertained by finding the area of the outlets, and the velocity with
which the air is passing through them. The latter can be obtained with an
anemometer.

The Inspector's nose is the only instrument required in the first place to
detect insufficient ventilation, but a handy chemieal ¢ ventilation-indicator” has
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The Apparatus (without case). Enlarged Sections of Aspirator and Single Test-tube.

Fig. 677, —Dr. Scurfield’s Ventilation-indicator.

A4, metal tubes; B, rubber tubing ; ¢c, rubber stoppers; D, tap for letting off water; E, tubing slipped over tap to increase
suction power: F, ring for test-tube; &, socket for test-tube; HH, gauge.

recently been invented by Dr. Scurfield, the Medical Officer of Health for
Sunderland, which will undoubtedly prove very useful in detecting the approxi-
mate amount of CO, in the air of rooms. In the doctor’s own words, ©The
object of the apparatus is to furnish a reliable comparison between the per-
centage of carbonic acid in the air of a room and the air outside. The apparatus,
when ready for use, consists of an aspirator filled with water and supplied with
a gauge, surrounded by a number of tubes, all containing exactly the same
quantity of the same pink solution of baryta and phenolphthalein. Each tube
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can be in turn connected with the aspirator, so that as the water 1s run off from
the aspirator, an equivalent amount of air bubbles through the pink solution in
the tube, which loses 1ts colour quickly or slowly, according as there 1s much or
little carbonic acid in the air. The apparatus is carried in a case, which is used
for catching the water and refilling the aspirator when necessary.

“When the decoloration is complete, the tap is turned off, and the amount of
air that has been necessary to effect the decoloration is shown by the amount of
water that has been run off from the aspirator. For example:—One tube is
decolorized in the outside air, and it is found that 1°8 cans of air are necessary
to do this. A second tube is decolorized in the room under observation, and it
15 found that 12 cans of air are necessary to do this. Then—the amount of
carbonic acid in the air of the room is to the amount in the outside air as 1-8 is
to 1°2, or, in other words, the air of the room contains half as much again car-

bonic acid as the outside air.”

CHAPTER VI

REPORTS.

The ordinary periodical report of the Inspector may be headed as follows:
“ Report of the Sanitary Inspector (or, Inspector of Nuisances) to the Sani-
tary Committee of the District (or other) Council of , for the fortnight

”»

ending
Or simply, “Report of the Sanitary Inspector for the fortnight end-
ing —7
It will be convenient to divide the report itself into sections, thus: “Tabular
Report of the Work of the Sanitary Inspector”, “Common Lodging-houses”,

“Workshops”, “ Food and Drugs”, “Canal Boats”, &c., followed by “ Nuisances ”

—under which heading may be described any special nuisance about which
instruction is desired,—and then by ¢ Legal Proceedings "—in which section is
reported cases which the Inspector may have had before the magistrates, and the
results.

It is customary for Inspectors to serve notices requiring abatement of
ordinary nuisances, and compliance with the provisions of various sanitary
statutes, by-laws, and regulations, as soon as such nuisances and non-compliances
come to their knowledge. If these notices are not obeyed, a second notice, issued
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by order of the Sanitary Authority, must be served before legal proceedings can
be taken, except perhaps in the case of by-laws and regulations where the service
of notices 1s not provided for.

These two kinds of notices may be classed as *“ Informal ” and “ Statutory ”.
When they fail, the fact must be reported to the Authority, in order that the
nexf, step may be taken, but it will be unnecessary in the report to describe in
full detail the matters to which they refer. Three headings will be found
useful :—

(1.) ““Informal nuisance notices not complied with.”

(2.) ““Statutory notices not complied with.”

(3.) “Tenement by-law notices not complied with.”

The following simple table will be applicable to all the headings:—

Premises. | Complaint. | Notice served to.

Under the two first heads—‘‘ Informal ” and * Statutory "—may be placed
all notices which deal with insanitary conditions, as well as those served under
Section 94, Public Health Act, 1875 as, for instance, notices under Sections 23,
36, and so on.

The last heading— Tenement "—refers to by-laws which may be made
under Section 91, Public Health Act, 1875. It is not necessary to report these
notices twice, as Informal and Statutory respectively, because by-laws rarely
provide for the service of any notice at all. Therefore, an order to summon may
follow the report of non-compliance with the Inspector’s notice. In the few
cases, however, where notices are legally necessary, the order to serve the
Authority’s notice will be given instead of the order to summon; after which the
notice may be further reported under the heading ¢ Statutory notices not com-
plied with”. The heading may, of course, be varied so as to apply to other
by-laws, or be made general; as, ““ By-law notices not complied with ",

It is a good plan for the Inspector to write only upon one page of his report
book, leaving the opposite one for the Authority’s instructions.

So far as notices are concerned, we have only provided in the Inspector’s
report for those about which he requires instruction, and not for those which
have been complied with; but these, and all notices served, together with their
results, must be reported at every regular meeting, in a book specially prepared
for the purpose, and called the “ Notice Journal”, or “ Notice Register”.

It sometimes happens that a matter of importance occurs between the end of
the regular period up to which the ordinary report is dated, and the date of the
meeting at which it is read. Such things should form the subject of an addi-
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tional report headed, “Special (or supplementary) Report of the Inspector of

bR
.

Nuisances, day of

All reports should be signed at the bottom, not with the formula, “1 am,
gentlemen ”, &c., but simply with the Inspector’s name.

As a matter of courtesy, nuisances which occur upon premises or works
which are under the control of another department of the same Authority, should
be brought under the notice of the responsible officers, and not at first reported
to the Authority, or reported with the addition of such words as, “This is
receiving attention from the ", Of course these matters must eventually
be reported, if the department interested does not abate them. In all reported
cases where other departments are interested, a copy of that portion of the
report should previously be sent to the officer concerned, and in matters likely
to result in the advice of the town-clerk being asked for by the committee, that
officer should not only have a copy of the report beforehand, but all the par-
ticulars bearing on the case should also be supplied to him. This will often
prevent loss of time, which would oceur if the matters were referred to him by
the committee for his report thereon at the next meeting, as he will thus be
enabled to give his answer at once.

In reporting things likely to result in legal proceedings being taken against
someone, the person’s name should not be mentioned, for reasons which are

obvious.
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SECTION XVIL
THE IMPROVEMENT OF EXISTING HOUSES.

CHAPTER L

DAMPNESS.

The visibly-predominant fault of old houses is generally dampness, with its
train of rot, mildew, unsightliness, discomfort, and ill-health: and of all the ills
to which houses are heir, this is undoubtedly the worst to cure, as it is so often
a disease of the very fabric itself. The dampness of houses may be conveniently
considered under three heads:—1. The Basement; 2. The External Walls; and
3. The Roof.  Useful information on these subjects will, it is hoped, have heen
found in Section II., “ Construction”, and the reader is referred there for fuller
details of those methods and principles, which are here only briefly mentioned.
New difficulties, of course, present themselves in the repair of existing houses,
and an attempt will be made to consider some of these difficulties more fully.
It will be impossible, however, to discuss every defect which may occur in a
building, and only those will be considered which are generally known as
* sanitary defects”, using the term in a broad sense.

1. THE BASEMENT.

Subsoil-drainage will seldom be found under or around old houses, or, 1f
drains were originally laid, they were probably of stone, and have either collapsed
or been choked with silt. In damp situations, houses will often be made drier
by laying deep subsoil-drains around the house, without disturbing the fabric
itself.  These drains must, as explained in Section II., Vol. L, pp. 69-71, be
disconnected from the sewage-drains. Where necessary, branch subsoil-drains
must be carried under the house to the specially damp places.

Damp basement-floors, whether of flags or tiles, may be covered at once, if
the height of the room will allow, with a thin coat of cement (for the purpose of
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levelling the floors), on which one or two coats of natural or artificial asphalt
may be spread, and the surfaces can then be formed with grit rolled into
the asphalt, or with tiles, flags, or wood-blocks, or with a layer of fine
concrete about 1} inches thick. Where the height of the room must not be
reduced, the old floor must be taken up, the ground excavated to a depth of at
least 6 inches, and an impervious ground-layer and floor formed, consisting of a
41inch bed of compact concrete floated to a smooth surface and covered with
an asphalt layer, which may be finished with a concrete or other surface as
deseribed above, after the manner of the floor shown in fig. 27, p. 81, vol. L
Sometimes basement-floors in damp ground are
formed with flags, artificial or natural, with the edges

(L BHR BB SR IS VL%

/o
?{l\gﬂﬂ%ﬁi}_a§~-; AT e resting on low sleeper walls, as shown in fig. 678,
]‘E‘ig. 675 _ Flagged Basementfioor with ~ OF With the corners carried on small piers of stone,
p—e brick, or concrete. The latter arrangement is suitable
for artificial flags, all of the same dimensions, but the other is the more economi-
cal for natural flags. This method has little to recommend it save economy;
the spaces under the flags, while undoubtedly tending to the dryness of the
floor, do not prevent the ground-air entering the building, and furnish a con-
venient harbour for cockroaches and other
vermin,
The dampness of basement-walls will pro-

LE}&& bably be considerably reduced by drainage of
M~%ﬁ:§; the subsoil, but one of the greatest improve-
o ; .
) A ,7/_:‘“// / ments will be.t}?fe formation o-f an open area
NN around the building, as shown in fig. 18, p. 56,
/ ;'_"'?;/{f% ek ok vol. 1., or of a dry area (although this is less
‘,/% /é% A\; ‘// % ‘}{y%ﬁ satisfactory), as shown in figs. 23 and 24, p. 79,

=P 8 I 0 ¢ o vol. 1. If an open area is formed in connec-
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= ofie =N % ” (74 Y /l/’l“‘ - . » i :
Py 7 / /77A~~ tion with a stone building, the outside of the
,) lb (ST IVIII4 /,\{.ir\‘l'_‘-_- .

SRR T A e walls will probably prove to be very rough,

e e and must be either roughly brought to an uni-
form surface and then covered with cement
stucco, or faced with new stone which can be finished at the top with a chamfered
hase, as shown in fig. 679; or the whole of the outer thickness of stone can be
cut out, and this part of the wall underpinned with stonework in cement mortar,
but this method will prove very expensive. A perforated damp-course, as shown
at A, will assist in keeping the wall and floor dry.
Where the formation of an open area would prove too costly, and where it is
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impossible to drain the subsoil sufficiently deep, on account of the relative
depths of the basement and of the available outlet, some other method of
obtaining dry walls within the basement must be adopted.  One method
consists In building a 4%-inch brick wall on the new

ground-layer or floor, leaving a cavity, not less than %
- . - - . 7 ; .
2 inches wide, between it and the old wall; this cavity {/% —
_ A =3
must be closed at the top, and ventilated by means / )
of grated openings into the basement at or near the -
- - . \
ﬂoor-level,- and into the open air above the ground, /’F'Z" '.r\\‘m‘;y%y,{
as shown in fig. 680. If the rooms in the basement S 47}//
. . . =" J" & :
will be reduced too much in size by the arrangement i SULCRD BE_
Just shown, the new brickwork may be built on edge, "f/ﬁ,'.%-\\:j 77
. . C = o 7
and will then be only 3 inches thick instead of 41 oI =B
' M Za YRS e g
inches, O AR SR
Still greater saving of space will he effected by 727579 /7/,1143_#,”
. - - . - 4 Y/ / . e " “
forming the cavity only L or 2 inch wide, and running i sl

it full of artificial asphalt every three courses; the Fi 60— section showing Tmmer Wal
basement-rooms in this case would only be reduced af;;ge‘;ae:;iftei,carrég f{jfjj};f;ﬁ‘,f“ﬁ,ﬁﬂf;g
5 inches at each external wall, or, if the bricks are o ° 4% Hremte
built on edge, only about 31 inches. See pages 7778, and 80-82, Section II.,
Vol. I, for further information as to asphalts and their application. It will be
gathered from reference to these pages that an excellent arrangement would be
the covering of the exterior of the wall with an
asphalt layer; but this would entail a great
expense in exeavation, preparing the wall, &e.,
but the cost of the brick lining would be saved.
Plates of asphalt arec now made by the Lim-
mer Asphalt Paving Co. for affixing to damp
walls, but these can only be used where appear-
ance is not of much importance.

A more ingenious arrangement, and one

more generally applicable to the damp walls of

basements h&S been W= + AT+ 7112, Fig. 681.—Full-size Section of White's Tiles, with

“Th- 3 ) . de‘ 1sed b} l\h V" llhdlfll Afsphaited Cavity for Damp Walls. 4, mortar,-joiut
‘ ite, and consists in the use of unglazed tiles 5% o R o o Kbl mosgottian b

with an asphalt lining between them and the wall.

AThSh?WD in fig. 681, the tiles are roughened on both sides to secure the thorough

adhesion of the asphaltic composition on the one side and the plaster or cement

on the other. Before laying the tiles, the plaster must be removed from the face
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of the wall, and the joints well raked out to afford a key for the composition; a
row of tiles is then placed in position about half an inch from the wall, and
held there by means of a simple wood framework. Into the cavity thus formed,
the molten composition is poured, and in a few minutes sets sufliciently to allow
the framework to be raised and another row of tiles placed in position. A coat
of plaster or cement applied to the exposed face of the tiles completes the work.
The total thickness of this damp-proof lining, including composition, tiles, and
plaster, need not exceed an inch or thereabouts. The asphalt lining may be
connected with the asphalt floor-layer, and a continuous damp-proof tovering he

thus obtained.
92 THE EXTERNAL WALLS.

The dampness of external walls above-ground ix often a more annoying evil
than that of damp basements. It may be due to the rising of moisture from
wet ground, to the splashing up of ram-water dropping from faulty eaves, to
Jeaky lead flashings in parapet-gutters, flats, roots of chimneys, &ec., to leaky
coping on parapets and gables, or to vain bemng driven or drawn through the
materials of which the wall is built.

It is not a difficult matter to fix eaves-troughs where none have heen before,
o1 to repair or renew existing troughs. In exposed situations, the roof should
overhang the walls a foot or 18 inches at all eaves and gables; this is an almost
certain preventative of damp m at Jeast the upper parts of the walls, but it 18 a
method which cannot be applied to existing houses without much trouble and
expense.

Lead flashings may admit rain in consequence of being inadequately pointed.
(Careful pointing with oil mastic may remedy the defect. Sometimes, however,
damp walls are caused by the gutter being filled with snow above the top of the
flashing, and when the snow melts, the water soaks into the wall or ceiling,
provided that it cannot escape very rapidly through the outlet.

The leadwork around chimney-stacks may be cousidered at fault, when
really the blame rests with the bricklayer or mason. A half-brick wall, bult
probably with ordinary mortar, often forms the external structure of the
chimmey-stack; it is no wonder, therefore, if, in the exposed positions which
chimney-stacks nsually occupy, it is little or no protection against driving rain,
not only becoming thoroughly soaked with moisture, bnt even allowing the rain
to pass through it and run down the flues. This, and not the lead-flashing, 1s
often the reason why damp spots appear on the plaster below chimney-stacks.
The defect may sometimes he merely a question of pointing; in which case,
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the joints must be raked out and well pointed with mastic or with Portland-
cement mortar (not containing more than two parts of sand to one of cement).
If the bricks themselves are too porous, the stack must be taken down, and
rebuilt (9 inches thick if possible) with dense bricks laid in cement mortar, all
the joints being thoroughly flushed; a damp-course of lead, inserted immediately
above the lead Hashings at the root of the stack, will assist in preventing
moisture soaking into the walls below, J

The dampness of main external walls is often a more serious matter. Some
building-stones and bricks are so porous that, in continued wet and boisterous
weather, moisture penetrates throughout their substance, and rapidly discolours
or destroys the decorations on the inner face of the wall. The radical cure
suggested for the chimmney-stack will scarcely be considered applicable in this
sase by the average houscholder, who will usually try every method under the
sun rather than rebuild the house or the offending side of it. The method
which is usually first attempted, consists in pointing all the joints with cement
or mastic, after raking out the old mortar. If this fails, a so-called damp-proof
wash or covering is generally applied to the inside surface of the wall, then the
wall is papered again in the ordinary way.

Damp-resisting washes are undoubtedly of service. 1 have recommended
their use in several cases with good results, but my experience is that they
require  periodical renewal.  Among successful solutions of this sort are
Szerelmey’s Stone Liquid, Orr’s Petrifying Liguid, Carbolineum Avenarius, and
Morse’s Damp-resisting Solution. The principal merit of this method of treat-
ment is its economy; it has also the advantage of not altering in any way the
appearance of the building outside, as is the case when the solutions are applied
to the external face, but it has the great defect of allowing the rain still to
penetrate the wall, which entails a slow but sure decay of the materials of which
this is built, as well as coldness within the house. The proper method of
procedure is to apply the water-proof coat to the outside of the wall, and so
prevent the moisture entering the wall at all.  Most, if not all, of the washes in
the market unfortunately discolour to some extent the surfaces to which they
are applied; the effect is more noticeable in the case of new stonework than of
brickwork.  These solutions should only be applied when the walls arve perfectly
dry, and care should be observed before applying them to remove all dirt, lichen,
paint, and other matter, which might prevent the solution soaking thoroughly
into the pores of the structure.

0il paint, or some preparation containing linseed-oil, is also applied to damp
walls externally, but must be renewed at intervals.
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Portland-cement stueceo often cures a damp wall, but its appearance is so
devoid of charm that one hesitates to recommend its adoption, until other
means have been tried. It is less objectionable when covered with “rough-
cast .

Covering the offending wall with blue slates is another unlovely expedient,
which undoubtedly is almost invariably successful, but is certainly costly.

Weather-tiling serves the purpose equally well at a slightly additional cost,
and has a much more pleasing effect. It may sometimes suffice to cover only
g 2220 the upper part of the walls; in such a case, the
tiles may have an overhang at the bottom,
which, if large, must be formed by “sprocket-
pieces”, as shown in fig. 682. The tiles must
be nailed into the joints of the wall, or, where
this is not possible, to horizontal and vertical
wood laths secured to the wall at the required
distances, as shown in the illustration.

The formation of a kind of hollow wall, by
means of a partition within the room, as ex-
plained on page 109, vol. i., is a remedy often
adopted.

Where the damp rises from the ground into
the wall, it will usually be found that a damp-
proof course has not been inserted. The radical

ﬁ i remedy would be to cut out the walling below
Fig. 682, —Section showing a Method of Covering 'the gl‘OU.Dd-ﬂOO]' &Ild above the external gl’OUIld,
an Old Wall with Weather-tiles. ¥ oo 2 : Bl s

a little at a time, and to 1nsert a suitable damp-
course—as shown at A in fig. 679,—and make good the walling with stone or

brick, as the case may be, bedded in good cement mortar. This 1s, of course,

a very expensive operation, and house-owners are not always willing to sanction
it. Drainage of the subsoil and excavation of the external ground to as great a
depth as 1:)65311_)19 will do something to improve matters, and an external ren-
dering of cement mortar from the foundation to the ground-floor will also tend
to prévent the eround-water entering the wall. Sometimes the base of a wall
is damp in consequence of rain-water pouring from the roof and splashing up
from the ground on to the wall; when this is the case, an eaves-trough provides

a simple remedy.
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3. THE ROOPF.

Rain and snow often enter a house through the roof, but it is only in very
old property as a rule that dampness of a serious character is due to this cause.
When a roof leaks, it will generally be found that the slates or tiles are laid on
laths without boarding or waterproof paper or felt beneath. Possibly the leak
occurs at a broken slate or tile; the defect may be remedied by the insertion of
a new one, secured by a holdfast of lead or zine. Sometimes the slates or tiles
are laid with insufficient lap, and the slightest defect in the “ torching” or
“pointing ” permits the ingress of water; in such a case the pointing must be
periodically examined and repaired, or the roof-covering must be taken off and
relaid in a more substantial manner, as explained in Chapter VII., Section II.,
Vol. I In exposed situations external pointing is sometimes adopted, but it is
always unsightly and does not last long.

The leadwork of roofs 1s a common source of leaks. Perhaps the lead was
originally laid in sheets of excessive size, so that they were not free to expand
and contract without crumpling the lead into folds; when this is the case, the
cracking of the lead is only a question of time. Soldering the crack is merely
a temporary remedy; the only permanent cure is to relay the lead with suitable
rolls and drips, so that every piece is free to expand and contract. Leaks in
leadwork may be temporarily stopped by covering the crack with a tape well
painted with white-lead.

The lack of snow-boards often allows dampness beneath lead flats and gutters,
as the melting snow is prevented from finding its way to the outlet, and as this
is in all probability blocked with snow. When snow-boards are provided, not
only is the snow prevented from coming into contact with the gutter or flat,
but, on melting, the water has a clear passage to the outlet. [t is an easy matter
to place snow-boards on roofs, as no alteration of the existing work is required.

The stoppage of rain-water pipes, especially those leading from flats and
gutters, 1s a frequent cause of dampness in the rooms beneath. Usually the
entrance to the pipe is choked with leaves. The remedy is simple, and consists
in inserting a cage of copper or galvanized wire into the top of the pipe, and in
taking care to have the roofs regularly cleared, particularly in autumn.

If, as 1s frequently the case in old buildings, the woodwork of the roof has
given way, it may sometimes be sufficient to strengthen the timbers by bolting
new pieces to them. But if the yielding of the framework has resulted in
considerable damage to the slates or tiles, the best way will be to remove the
roof and construct a new one.
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CHAPTER IL
WOODWORK.

The improvement of the woodwork of a house need not be considered in
detail.  Internal doors, stairs, &e., are rather matters of taste than of sanitary
importance, and the repair of windows and other joinery can usually be entrusted
without much misgiving to any intelligent workman; there s, however, one
important question which must be discussed, as it is one which often arises, and
which is not always easily settled. I refer to the question of dry-rot.

Dry-rot, as explained by the writer on page 153, vol. 1., “1s a kind of decay
caused by the development of a fungus, the Merulius ]acryfmcms four conditions
favouring the growth, namely—stagnant air, dampness, warmth, and absence of
light or sunshine”. There can be no doubt that the nature of the wood has also
a great deal to do with the inception and spread of the disease. [ know a case
where wood joists are laid actually on the earth and covered with floor-boards,
and after a generation no trace of decay is visible; on the other hand, I have
known several cases of dry-rot occurring in floors over basements. In one of
these latter cases the joists were not plastered beneath, but the decay commenced
at the ends, which were built into the wall at a point where this was below the
external ground. Damp and sappy wood is particularly liable to dry-rot, and
should not be allowed in new work.

The practice, common in some parts of the country, of laying stone flags or
concrete on the top of a joisted and rough-boarded floor, cannot be too strongly
condemned. I have known a floor of this kind collapse within two or three
years of its construction; on the other hand, it must be confessed that some
floors, constructed in this way forty or fifty years ago, are still apparently as
sound as ever. It appears to me that, in these days of cheap contract-work, the
quality of the wood used by builders is far inferior to that used a few genera-
tions ago, and to this, as much as anything else, must be attributed the greater
prevalence of dry-rot, which is found to-day not only in the cottage and cheap
villa, but in the mansion and palatial town-hall.

To prevent dry-rot in floors is easier than to cure it. Ventilation must be
secured, not only beneath the joists, but also around their ends. This can only
be effected by providing sufficient air-grates beneath the floor, particularly in
the angles of the room, and by allowing the ends of the jolsts to rest on offsets
of the wall, as shown in fig. 21, page 72, vol. i., or by leaving a space in the
brickwork around the end of each joist; the former is the safer plan. Sometimes
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special air-ducts must be formed under neighbouring solid floors in order to
ventilate the inner angles of rooms; an example of this kind is illustrated in
figs. 683 and 684. Care must also be taken by the householder lest the grates
provided by the architect be covered with litter
or garden-mould; at least one case of dry-rot, due
to neglect of this simple precaution, has come under
the writer’s notice.
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The cure of dry-rot is often a very difficult matter. In its early stages,
dry-rot may sometimes be prevented from spreading, by thoroughly scraping
and drying the wood, and covering it with some antiseptic solution, such as
:arbolineum avenarius.  Probably the mischief has begun at the ends of joists
inserted in a damp wall; if so, the walling around must be opened out, and the
wood carefully treated. In bad cases the only remedy which can be recom-
mended, is the radical one of removing the floor, thoroughly cleaning the walls
and space beneath the floor and washing them with “hot” lime so as to destroy
all spores, and laying a new floor of better materials.

No cure can be permanent, however, which does not include the provision of
sufficient air-grates suitably placed beneath the floor, and the prevention of
dampness, especially in the walls at the ends of the joists.

While dry-rot usually occurs in situations alternately moist and dry, wet-rot
is caused by excessive dampness, and is often seen in window-sills, fence-posts,
the feet of door-posts, and other exposed woodwork. It does not spread with
the rapidity of dry-rot, and the cutting out of the affected piece and replacing
with new are not usually laborious operations. Where the ends of beams have
begun to decay, brackets can sometimes be secured to the wall beneath and the

decayed parts cut away, as shown 1n fig. 685.
0ld wood floor-boards are often warped, and the joints so open as to hold
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a large quantity of fine dust. Planing will do something towards levelling the

surface, and the widest joints may be filled with strips of wood, while the

remainder may be stopped with putty. The floor can then be stained and
varnished. In bedrooms especially floors fin-

v //%Z/% ished in this way are desirable, on the score of

YL, : .

_ ;////Y// 7, cleanliness and convenience. Better surfaces

can, of course, be obtained by covering the

floors, after levelling, with thin parquetry,which

l@ can now be obtained in removable slabs. Cork
4 carpet, glued to the floor after this has been

%

S5 planed, also forms a satisfactory surface, which

A ;
iz can be easily washed and does not need removal.

Fig. 635.—Bracket to support End of Beam, Paints of various kinds are well-known

with decayed part cut away. . .
preservatives of wood, the paint most com-
monly used consisting chiefly of white-lead, oil, and colouring matter. Paints
with a base of zinc-oxide are, from a sanitary point of view, far preferable
to those containing white-lead, as the latter are a certain cause of illness and

o ’

premature death to the artizans who are regularly engaged in manufacturing or
using them, and sometimes during drying cause sickness among the occupants

of the building where they have been used.

CHAPTER IIL

SMOKY CHIMNEYS.

The subject of smoky chimneys is undoubtedly most important and most
difficult. In Chapter VL., Section II., Vol. I., certain rules were laid down for
the construction of fireplaces, flues, and chimney-stacks, and a perusal of these
will, it is hoped, be of some service in connection with the cure of smoky
chimneys, although they do not cover the whole ground. The defects of existing
chimneys may be defects of construction (including form, size. and workmanship)
or of position (including fireplace, flue, and stack).

Defects of construction, if due to bad workmanship, may not be very serious;
perhaps a few bricks or some large droppings of mortar have partially blocked
the flue. These can be discovered by the sweeper, and can usually be removed
by dragging a suitable “core” down the flue; if not, their position can be

SMOKY CHIMNEYS. 379

approximately ascertained, and they can be removed after cutting out the brick-
work in front.

If the flue is in any part too nearly horizontal, it can only be remedied at
considerable inconvenience and expense. One case of this kind was altered by
the writer, as shown in fig. 686, with very satisfactory results, new windows
being at the same time inserted in
order to light and ventilate the

attics. The defect, however, can-

not always be so easily removed.
The size of the flue is often a
serious fault. In old houses espe-
cially, the flues are usually much
too large, having been built in the

da,ys when bOYS ehmbed the flues Fig. 686.—Alteration of Chimney-stacks in consequence of
insufficient Inclination of Flues.

4
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in order to sweep them. As a rule,

such chimneys smoke when the fires are first lighted, but cease to smoke when
the whole of the flue is thoroughly warmed. A good plan is to burn some
shavings for a short time before laying the coals. The lessening of a flue is
not an easy matter. The lowest part (which is often the worst) can be bricked
up to a considerable height, after removing the range; perhaps the best method
of completing the reduction is to cut holes into the flue at intervals, and place
9-inch drain-pipes or flue-pipes within the old flue.

The construetion of the chimney-stack is often defective. If the brickwork
of the stack is thin and porous, it may become soaked with rain, and thus chill
the air in the flue and so reduce the draught. Pointing the joints, or covering
the stack with stucco, may do some good, but reconstruction in a more sub-
stantial way and with better materials is the most thorough remedy; a damp-
course of lead or other material, inserted immediately above the roof, will
prevent moisture soaking into the rooms below. The *mid-feathers”, or
brickwork between the several flues, sometimes give way, and thus help to
choke the flues, while at the same time the smoke from one flue may be drawn
down another flue into the house. The cure of this defect is obvious.

The lack of air-inlets in the room is often the cause of unsatisfactory draught
in the flue. In his Report on “Sanitary Works at Windsor Castle, 18637,
Sir (then Mr.) Robert Rawlinson wrote: ““To prevent smoky chimmeys, about
seventy of the most troublesome rooms have been ventilated and otherwise
improved”. Another extract from the same report gives an example of improving
large flues in the way indicated in the last paragraph but one: ““In the numerous

T —




380 THE IMPROVEMENT OF EXISTING HOUSES.

structural alterations made in Windsor Castle, the old large and open chimney-
spaces of medieval periods have been made good. All new chimney-flues are
lined with fire-clay tubes, flushed and grouted-in solid.”

The position of the fireplace cannot usually be altered without very great
expense. It may, however, be pointed out that fireplaces against external walls
often smoke on account of the flue being chilled. Any external protection, such
as weather-tiling, will be of service in cases of this kind.

The position and height of the chimney-stack are very frequent causes of
smoky fireplaces. Chimney-stacks rising from the eaves of a roof are great
sinners, and sometimes the defect can only be cured by raising the stack a little
higher than the ridge of the roof, and crowning it with a suitable cowl. Chimney-
stacks on gables are also liable to blow-downs, when the wind is in the direction
of the ridge. The neighbourhood of loftier buildings, trees, rocks, &c., causes
smokiness in chimneys, in consequence of gusts of wind blowing over the loftier
ohjects and sweeping down upon the flues. The houses in mountainous districts
furnish lessons for us in cases like these. In the Pyrenees and the middle of Cor-
sica, as well as 1in the Alps and the mountainous parts of our own country, I have
been struck with the diminutive chimney-stacks, which the builders have deemed
sutticient.  Many of them, even when placed near the eaves, do not rise more
than a foot or two above the
roof, but almost invariably the

top of the flue is covered, and
the smoke escapes through
openings in the sides of the
stack. Sometimes the cover-
ing 1s a tlag supported on a

stone at each corner, and per-
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haps weighted with a large
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Fig. 687.— Elevation and Section of the Pembridge Chimney-cowl.

off. Sometimes the cover is

o

i

f
i
|l"1n

formed with two flags or slates,
sloping to a ridge over the flue.
The important feature of all is that a direct blow-down is impossible, and my
experience 1s that chimney-cowls with side openings and with the top covered
are more frequently successful in preventing blow-downs than any other kind.
The Pembridge chimney-cowl, illustrated in fig. 687, is a simple example of
this kind. 1 have tried it on a troublesome flue, on two sides of which are
loftier buildings, and it has proved quite satisfactory; it has, however, the
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disadvantage of great breadth, and cannot be used for a series of flues of ordinary
size. It 1s also somewhat difficult to sweep, as the top is fixed.

Green’s patent chimney-pot is an ingenious contrivance. As shown in fig. 688,
it can be obtained either with or without the covering at the top. The makers
recommend that the pot alone

should first be fixed, “as this
usually effects a cure, but if this

is not entirely successful, then

the cowl, which 1s of cast-iron
and drops in at the top of the
pot, may be added”. On remov-
ing the cast-ivon “cowl”, the
flue and pot can be easily swept.
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Fig. 683.—Green's Patent Chimney-pot. Fig. 689, —Elevation, Section, and Plan of the
A, without cowl; B, with cast-iron cowl. ‘*Success ” Chimney-pot.

This pot and cowl together will undoubtedly prevent a blow-down in nearly
every case.

Cowls with fast tops, such as the Pembridge cowl, interfere somewhat with
the sweeping of the flue, and attempts have therefore been made, as in the
*“Success " ehimney-pot, to prevent blow-downs by providing outlets in the sides
of the pot, while leaving the top uncovered. The arrangement is not always
satisfactory.

The three cowls i'lustrated in figs. 687, 688, and 689, have the great advan-
tage of being made of fire-clay or glazed earthenware, these materials being
practically indestructible by ordinary agencies.
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Cowls of sheet-iron or steel soon corrode, and should only be used when
earthenware or fire-clay cowls have failed to effect a cure. Fig. 690 shows a
common form. I have found Boyle's cowl (fig.
691) successful, but it will only last a few years.
The “lobster-back” cowl and the rotary cowl are
also used, but it is best to avoid appliances with
movable parts wherever possible, as they require
regular attention, and are not very durable; more-
over, some of them are very noisy. A somewhat
curious metal cowl, without movable parts, is
shown in fig. 692; it is known as Cooper’s patent
“Acme”, and 1s said to
have proved satisfactory in
many cases.
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Fig. 692. —Cooper's
““Acme’” Chimney-cowl.
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A, for fitting on existing

Fig. 690.—Chimney-cowl of Fig. 691.—Boyle’s chimney-pots; B, with
Sheet Iron or Steel, Chimney-cowl. square base and flange.

DEFECTIVE PLUMBING AND DRAINAGE.

The removal of sanitary defects is often a most expensive operation, in-
volving, In many cases, structural alterations of considerable magnitude, such
as the formation of water-closets and bath-rooms in new positions, so as to
obtain light and air, and facilities for the satisfactory removal of the waste
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matters. It is often easier and less costly to put entirely new sanitary fittings
into an old house, than to make perfect the fittings of a more modern house,

<

built in the days when ““ conveniences” were accounted necessary, but before the
true principles of plumbing and drainage were known. Many houses, erected
only twenty or even ten years ago, are more dangerous to the occupant than
houses which have stood for a century or more; in the latter there are no
“sanitary ” fittings and no drains, whereas the former may contain the foulest
appliances connected with internal soil-pipes and cesspools, which allow deadly
gases and germs to pass into the several apartments.

It 1s, of course, impossible to mention every defect which may be found,
but an attempt will be made to point out the most important, and to suggest
remedies. In doing this, advantage will be taken in this chapter of the
valuable report (published in The Lancet of July 4, 1896) of “The Lancet
Special Commission on the Relative Efficiency and Cost of Plumbers’ Work ”.

‘“The Lancet” Special Commission prepared illustrations of three typical
houses, containing almost as many sanitary defects as possible, and then pro-
ceeded to point out the defects and to suggest remedies. These houses are shown
in Plates XXV. and XXVI., and in fig. 698 (p. 396), which are here reproduced
through the kind permission of the editor of 7he Lancet. It will be unnecessary
to enter fully into all the details of the report, as many of them are matters
which have been dealt with already in these volumes, especially in the sections
on ‘“ Domestic Water-supply ", ¢ Sanitary Plumbing ”, ** Sanitary Fittings”, and
“ Drainage ”; but sufficient will be said to indicate the principal defects, and the
radical nature of the alterations required to bring the house up to the modern
standard.

Plate XXYV. illustrates a terrace-house of considerable size, the left-hand
drawings showing the original arrangements, and the right-hand showing the
house as proposed to be altered.

The roof consists of two slated bays with a lead flat between, and with a
lead-lined parapet-gutter at the front and back. The water from the front
gutter descends the cast-iron rain-water pipe A, which s trapped at the foot, but
not disconnected from the drain; the gases in the drain may therefore be drawn
through the trap (especially in dry weather, when the trap may be unsealed by
evaporation), and may pass out through the open joints of the rain-water pipe,
and be drawn into the house through the adjacent windows. The pipe A “should
be cut off at the bottom from the drain, and connected with an easy bend and
short length of pipe into side inlet of new gully ¥ r”,

The rain-water pipe B is designed not only to take the water from the valley
Yor. II. 60
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and flat of the roof, but also to serve as the soil-pipe for the closets K and J on
the second and third floors. It is 44 inches in diameter, and trapped at the
foot. There are several objections to this pipe. In the first place, it 1s never
satisfactory to allow one pipe to serve both as rain-water pipe and soil-pipe,
particularly when the drains are not otherwise ventilated; in the second place,
the soil-pipe is within the building, and terminates too near the skylight on the
roof; moreover, the water-closets are in the middle of the building, and con-
sequently most inadequately lighted and ventilated. The Commissioners recom-
mend that “this pipe should be carried down the same course as before, either
in cast-iron or lead, the latter for choice, and continued under the basement-floor
in a 4-inch stoneware drain-pipe, to deliver over the gully ¥ ¥ in the front area.
This drain must be laid on a 6-inch bed of concrete, and the lead down-pipe
connected with it by a brass sleeve-piece or thimble.” In the writer’s opinion
an iron drain would be better than the stoneware drain laid on concrete.

The rain-water pipe ¢ is of cast-iron, and receives the soil from the ground-
floor w.c. marked a; it is trapped at the bottom. ¢ This pipe should be dis-
connected, and made to discharge on the flat over the study after removal of old
soil-pipe.”

Ax the rain-water pipe D delivers on the flat over the kitchen, it is satisfac-
torily disconnected from the drain, and does not require alteration.

The rain-water pipe E, however, is connected directly with the drain; as the
trap at the foot cannot be relied upon to prevent the passage of air from the
drain into it, especially in dry weather, the pipe should be disconnected, and
provided with a shoe, made to discharge over the new flush-tank,

The water-service next demands consideration. The cistern marked ¥ on the
roof-plan is lined with lead, and has a trapped overflow connected with the soil
and rain-water pipe B. It contains a standing waste, punctured near the top in
order to keep the trap recharged when the water is on from the main. A service-
hox. for supplying the w.c. marked J, is fitted in the cistern. Lastly, the cistern
ix without lid, and consequently contains a quantity of dirt from the roof.
The following recommendations are made in connection with this cistern:—* A
dormer enclosure should he formed in the roof to hold the cisterns, as shown on
plan, with a door on to the roof; there should be either stud-and-hoard or lath-
and-plaster sides to keep out the dirt, and the sides and roof should be covered
with 6-1b. lead; . . . the dormer should be provided with louvres to admit fresh
air, and with a wooden door to close the same in winter; it could be lighted
from a skvlight or sash, which should be made to open, as this would also light
and ventilate the old w.c. 7, which will now be used for housemaid’s sink @; this
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OLD ARRANGEMENTS.

SANITARY ARRANGEMENTS (OLD AND NEW) OF TERRACE

REFERENCES TO RIGHT-HAND SECTION OF
PLATE (NEW ARRANGEMENTS),

A, B, C, D. Rainwater-pipes.
E. Rainwater-pipe over flushing Gully.
F. Lead-lined Cistern to supply J, K, M, N.
G. Galvanized-iron Cistern to supply Sinks,
H. Galvanized-iron Cistern to supply Scullery Sinks,
I. Galvanized-iron Cistern to supply O.
J. Pedestal-closet,
K. Valve-closet,
L. Old Closet removed.
M. Pedestal-closet,
N. Pedestal-cloget for women.
0. Pedestal-closet for men.
P. Bath-waste into X.
(). Sink (Housemaid’s).
R. Sink (Scullery) into flushing Gully.
S, Sink (Servants’ Hall) into Y.
T. Sink {Pantry) into FF.
U. Sink (Housekeeper’s Room) into HH,
V. Bath into X.
W. Gully disconnected over .
X, Y. Gullies,
7. Inspection-chamber.
A A. Gully with disconnected Drain into flushing Gully
B B. Socil and ventilating Pipe.
C C. Disconnecting Chamber.
D D. Gully.
E E. Air-anlet.
F F. Gully.
G G. Eye for testing Drain.
H H. Gully.
I 1. Position of Hot-water Cylinder.
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cistern ¥ can be used exclusively for the supply of the w.c.s, and must be moved
to a new position for the purpose; a 1}-inch lead overflow-pipe . . . should he
provided to deliver into the external gutter; a 1j-inch stout lead service-pipe
should be carried down as far as the second floor, fitted immediately under the
eistern with a screw-down stop-cock; the cistern should be provided and fitted
with a wooden lid.”

The cistern ¢, on the lead flat, is of slate, and holds about 300 gallons. It
supplies the water for the bath w.c. L, and the hot service throughout the
house. It is recommended that this cistern be removed, and a new galvanized-
iron cistern of L-inch plate, to hold 300 gallons, be fixed under the new dormer
to take its place. This cistern must have a 1§-inch overflow discharging on to
the flat, and service-pipes must be led from it to supply the hot-water system,
the cold-water tap of the bath, and all the sinks except that in the scullery. A
stop-cock should be provided close to the cistern.

Under the closet M there is a lead-lined cistern, supplying the w.c. N in the
scullery, the sink R, the copper, and the sink s in the servants’ hall. This
cistern should, it is said, be replaced by a 100-gallon galvanized-iron tank, fixed
in the new larder to supply the sink in the scullery.

The fourth cistern is shown at 1, and is of cast-lead; it supplies the w.c. 0 In
the vault, and the two sinks, T and v. In the rearranged system, these sinks
will be supplied from the large cistern G; as the cistern at 1 is too low to flush
the w.c. o properly, it is recommended that a new 50-gallon galvanized-iron tank
be fixed at a higher level, and protected against frost by a wood casing packed
with hair-felt.

It will be noticed that galvanized-iron cisterns arve recommended, but 1t must
not be forgotten that the house under consideration is supposed to be a London
house, and that the water in use in London is hard, and consequently has not
much effect on the zine coating. Soft water decomposes the zinc. This metal
is not, however, by any means as harmful to the human system as lead, and the
objection to galvanized cisterns is not therefore as strong as to cisterns lined
with lead. Attention to the danger of lead-lined cisterns is drawn by the
Commissioners in the following words:— Lead should never be used to line
sisterns in which potable water is to be stored, even when the pipes that lead
to the sinks may safely be of lead. A piece of bright lead suspended in water
or exposed to the air is quickly tarnished from the formation of a film, primarily
of lead oxyhydrate. This oxide is soluble in water to a limited extent.
Fortunately London waters are hard, and mostly contain considerable quantities

of sulphate and carbonate of lime, and form a protective coating of carbonate of
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lead, which is insoluble in water unless it contains an excess of CO,” It is
somewhat strange that the Commissioners, after stating, as quoted above, that
“lead should never be used to line cisterns in which potable water is to be
stored”, should go on to say that “where an old lead cistern 1s retained, it
should be coated with a cement that will prevent the contact of the water”.
Such a coating cannot be expected to be permanent.

For the sake of readers in other parts of the country, it should be repeated
that soft water, and particularly moorland water, often has a very rapid solvent
effect on lead. In Oldham, and in many towns in the West Riding of Yorkshire,
a vast amount of sickness and many premature deaths have been due to this
cause. If the water supplied by the public authority be of this nature, and
be the only supply available, the only remedy for the consumer is to remove
all lead water-pipes and cisterns from his house, and to substitute tin-lined
wrought-iron pipes, or the * Kureka” tin-lined lead pipes (in which an inner
tube of tin is separated from the outer tube of lead by a tube of ashestos),
and oalvanized-iron, slate, or earthenware cisterns; if the supply 1s constant,
cisterns should only be used for the hot-water system and for the water-closets.

The Commissioners recommend that the large lead serviee-pipes be removed,
and a $-inch lead pipe be laid to the new cisterns, a {-inch secrew-down high-
pressure stop-cock being inserted in the area, and a ball-valve in each cistern.
All pipes exposed in the area, cellar, and roof should be wrapped with hair-felt
bound with copper wire.

Nothing is said as to the use of other metals than lead for pipes, although
this is a most important question when the water has a solvent action on lead.
When this is the case, either tin-lined wrought-iron pipes must be used, or the
“ Fureka” tin-lined lead pipe; in either case the joints must be made by means
of special fittings adapted for the pipes. The
methods of forming joints and branches in tin-
lined wrought-iron pipes have been illust ated and
described on page 233, vol. 1. A joint in Clarke’s
“ Fureka” pipe must be made as shown m fig.
693 the lead and asbestos must be removed from

Fig. 693.—Straight-joint in the *Eureka” the end of one pipe for about an inch, and the
Tin-lined Lead Pipe. _ . : o,

end of the other pipe must be expanded to receive

the projecting tube of tin; when the ends have been hrought close together, a
“wiped” solder joint must be made in the usual way.  The branch-joint
requires a special T-piece, as shown in fig. 694, and more labour; the pipe
receiving the hranch must be scwn in two, and the two ends thus made, A and
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B, and also the end of the branch-pipe ¢, must be expanded to receive the
projecting tin of the T-piece; when all the ends have been brought close
together, the joint can be wiped in the usual way at one operation. Lead pipes
washed with tin inside are worse
than ordinary lead pipes, and should
on no account be used.

The water-closets are next con-
sidered by the Commissioners. The
position of that on the third floor is
bad, the reason given being that it
is “unprovided with any means of
light or ventilation, except on to the
staircase ”.  The one valid objection
to the position 1is that it necessi-
tates an 1internal soil-pipe; both
light and ventilation could easily be obtained through the roof. The Commis-
sioners rightly recommend the removal of the closet to the back of the building,
where a window can be obtained, and the soil-pipe fixed outside the wall. By
the removal of the closet K on the second floor and M on the ground-tloor, one
soil-pipe is made to serve the three closets; this is an excellent arrangement.
The two closets N and o in the basement are both altered for convenience of
drainage, a further objection to that marked N being that it is in direct com-
munication with the scullery. The Commissioners rightly remark that no
closet should ever be fixed in a room that communicates directly with another
room where food is either prepared or stored; the closet must always be
divided from such room by an inclosed lobby, which, as well as the closet, must
have direct communication with the external air by either door or window .

The recommendations of the Commissioners with respect to the apparatus
themselves need not be described in detail. They include the removal of a
pan-closet, a hopper-closet without flushing rim, an old-fashioned valve-closet,
and a wash-out closet, and the substitution of modern valve-closets, and wash-
down closets with lead traps.

The old 4}-inch seamed-lead soil-pipes must be entirely removed, on account
of their position, foulness, lack of ventilation, &e. *“The soil-pipe P from closet
L 1s unventilated, and is perforated on the top of the short horizontal length
next trap”, this corrosion being caused “by the entire absence of ventilation,
and the consequent non-removal of soil-gases, as ammonia, carbonic acid,
sulphuretted hydrogen, &c.”. In addition to the perforation just mentioned,

Fig. 694,—Branch-joint in the ‘* Eureka " Tin-lined
Lead Pipe.
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a fracture had been caused by the repeated expansion and contraction of the
lead, owing te the pipe being carried through the wine-cellar in the same casing
as the hot-water pipe to the bath, and decay had also taken
place in the portion passing through the wall, owing to contact
with the lime. On account of the changes of position, the three
water-closets J, K, and M can all be served by one soil-pipe.
The Commissioners recommend that this be only 3% inches in
diameter, and made of lead weighing 10 lbs. per foot. * Hach
length [presumably of 10 feet] must be provided with six cast-

il
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lead tacks, weighing about 7 1bs. each, soldered on the soil-pipe
in pairs at equal distances throughout. The hottom of the pipe
must be fitted with a stout brass thimble, soldered to same for

connection with the iron branch to manhole.” It is also said

that the upper end of the pipe *“should be carried up over the
parapet to about 2 feet above the ridge”, as shown in fig. 695,
which is copied from one in the report. This recommendation
i« of questionable value, as the two bends thus introduced will
very greatly reduce the air-extracting power of the pipe; if
there had been a skylight on the side of the roof nearest the
pipe, there would have been a valid reason for carrying this
above the ridge, but in any case the outlet near the ridge
brings the foul air of the soil-pipe and drain nearer the central
skylights and the louvred dormer inclosing the water-cisterns.

07,

The anti-syphonage pipe recommended by the Commus-

\\\: sioners is shown in fig. 695. 1t is to be o'f sFrong lead, 2 inches
\ in diameter, and carried up ou-t&ﬂde the };)uﬂdmg from the branch
N of the lowest closet to a point above the highest closet, and
N there connected with the upper part of the soil-pipe. Branch

4
s ’_‘/.

anti-syphonage pipes are taken from the traps of the two upper

closets into the main pipe.
The housemaid’s sink Q on the second-floor landing is of wood

lined with lead, and the waste-pipe 1s “connected into the side
Fig 695 — Section . o
showing Soil-pipe fora ()f the D—tl"dp of the WG, K
Tier of Three Closets, 5 . . RN . AT o _
with Anti-syphonage  are told, faulty, as “any place in which slop-pails, &ec., are kept
Pipe, &c.

7

The position of the sink 1s, we

should have plenty of light and ventilation, all of which are
here absent”. The removal of the sink to the third floor at q will not improve
matters unless a separate skylight is inserted in the roof over; this alteration

is not suggested by the Commissioners, nor is the cost included in the estimate
k suggeste
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which accompanies their report. The suggestion of the Commissioners that light
can be obtained through the new skylight or sash provided for the cistern-room
over, does not commend itself to the sanitarian. The new sink must be of
enamelled fire-clay, and must have a 1}-inch lead waste-pipe with “a cast-lead
syphon trap fitted with a brass cleansing screw” immediately under the sink.
““This waste-pipe is to be carried down to the basement at the side of rain-water
pipe B, fitted at the bottom with a brass thimble, and continued in a strong
iron pipe with caulked-lead joints under the floor of the passage and pantry
into the front area, where it delivers over a gully. The upper end of this pipe
is to be carried up in the cistern-room and through the lead flat over, where it
finishes about 12 inches above the flat, the end being fitted with a copper-wire
cover. The trap must be provided with an anti-syphonage pipe connected with
the ventilating pipe. . . . The whole of the floor of this closet should be covered
with 7-1b. lead, close copper-nailed round and across.”

The stone sink at R, which is fitted with a bell-trap, should be replaced with
a glazed-stoneware sink, fitted with a 2-inch lead waste and syphon-trap, and
1§-inch lead anti-syphonage pipe, as shown in fig. 201, page 310, vol. 1.

The lead-lined sink S in the servants’ hall has a 1-inch waste passing into
a 6-inch D-trap and thence into the drain. In place of this a deep glazed-
stoneware sink should be fixed, and fitted with a brass plug-waste, and with a
Li-inch lead waste-pipe and trap, and a 1-inch anti-syphonage pipe.

As the sink T in the pantry is chiefly used for washing glass, it should be
lined with lead, and the adjacent draining-hoard may be covered with pewter.
The sink should have two compartments, and be fitted with waste-pipe, trap,
and anti-syphonage pipe as the sink s,

The waste-pipe from the lead-lined sink U in the housekeeper’s room is
disconnected from the drain, but is not trapped. A new small enamelled-fire-
clay sink should be provided, with a 11-inch waste-pipe trapped as above, and
carried to the gully H H.

The bath-room on the second Hoor has neither direct light nor ventilation.
These defects are very cleverly remedied by cutting out part of the floor of the
box-room over, and forming a shaft for light and air up to the new skylight in
the lead flat. The space occupied by the old Bramah closet L is added to the
bath-room. The old bath is of painted zinc, and inclosed with a mahogany
casing. Under the bath is a lead safe with a sunk well, from which the waste
water passes through a small D-trap into the soil-pipe p. The waste and over-
flow of the bath deliver over the trap in the well of the safe. The recommen-
dations include a new cast-iron bath with a mahogany top, but without wood
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inclosure, and a new overflow from the safe carried through the external wall,
or, if this cannot be done on account of the position of the floor-joists, connected
with the rain-water pipe B. The bath-waste should be of lead, 1} inches in
diameter, ““ continued under the floor of the gervants’ hall into a strong 2-inch
cast-iron drain-pipe laid on 6 inches of concrete, to deliver over the gully X in
the middle area”.

The hot-water service 1s on the tank-system, and the Commissioners recom-
mend that the tank be removed and a 50-gallon galvanized-iron cylinder be
fixed instead at 11, close to the kitchen-range. The eylinder should be incased
vith asbestos to prevent loss of heat, the inspection-plate, however, being left
free.  The old boiler is not provided with a safety-valve. The following im-
provements are suggested:—* Carry up a short 1}1-inch pipe from the top of the
cylinder, and fix on the end of same a dead-weight safety-valve. In this position
the valve will be more accessible, and less liable to become corroded with dirt
than if placed in the chimmney; or should the valve be taken directly off the
boiler, which most authorities insist upon, it should be brought through the
chimney-breast.  When the boiler is charged, lift the weight of valve, that this
pipe from the boiler may be charged also, or steam will generate in it.” The
Commissioners also draw attention to the necessity for removing the incrustation
from kitchen boilers at regular intervals.

The old drains, shown on the basement plan, are badly designed, the curves
preventing inspection, and rendering the clearing of the drains in case of
stoppage an impossible task; the curves also check the flow of sewage, ana thus
tend to allow deposits to take place. The main drain 1s 9 inches in diameter,
and therefore much too large: the branches are formed with 6-inch and 4-inch
pipes, laid without concrete beds, and have sunk in several places, causing
leakage. The traps are of bad design; bell-traps occur at w, v, and 1, a D-trap
at X, and brick-built traps at £ and z. The drain from the latter trap to the
sewer 1z of brick, and 14 inches in diameter; the pipe from the adjacent w.c.
is connected with this drain on the sewer side of the trap. It will be noticed
that no provision is made for ventilating the drains, the result being the
accumulation of foul air throughout the system and the consequent pollution of
the air in the house.

The new drain from the inspection-chamber z to the disconnecting chamber
¢ ¢ must be of cast-iron 4 inches in diameter, and coated internally with Angus
Smith’s solution; the strength of the pipe is vaguely described as “stout”. The
branch-drains are to be of London glazed-stoneware pipes. All drains must be
laid on a 6-inch bed of cement concrete, and covered with concrete after being
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tested; the bed of concrete is designed to prevent settlement of the drain, and
the covering to prevent fracture and (in the case of the iron pipe) corrosion.
Trapped gullies must be fixed in the new area at A A, in the middle of the central
area at X, another in the same area at v to receive the waste from the sink s, a
fourth in the front area at HH to receive the waste from the sink v and from
the boiler w, another at DD to drain the front area, and one at F ¥ to receive the
water from the sink T and the rain-water pipes A and B. A flushing gully,
similar to that shown in fig. 389, page 473, vol. 1., must be fixed in the central
area to receive the waste from the scullery sink R, the gully to be flushed by
means of a 30-gallon automatic galvanized-iron flushing-tank, fixed on iron
brackets in the kitchen, about 8 feet from the ground.

The disconnecting chamber CC must have a concrete bottom with white-
glazed channels, syphon trap with 4-inch contracted inlet and 35-inch outlet,
stock-brick sides in cement mortar, galvanized cast-iron air-ticht frame and
cover, and a 4-inch air-inlet at EE, having a pipe carried up in a chase cut in
the front wall of the area, and finished with a galvanized box and grating. The
inspection-chamber z is similar to the chamber ¢ ¢, except that it has neither a
trap nor an air-inlet.

On the ecompletion of the work the drains and manholes should be tested
with water, and “ after the manhole-covers have been bedded down in Russian
tallow, the soil-pipes and drains should be finally tested by means of smoke or
chemicals 7.

A detailed estimate of the cost of the whole of the work required in improv-
ing the water-service and sanitary arrangements in the house, as shown in Plate
XXV., 18 given in the Report of the Commissioners, and although the prices are
undoubtedly high, a summary of the figures may be useful. See Table XL.,
page 392.

In Plate XXVI. a house of the same size as that just considered is shown,
the left-hand drawings giving the original arrangements, and the right-hand
showing the alterations. On account of the better position of the water-closets,
&e., the cost of bringing this house up to the modern standard is only
£377, 10s. 2d., that is to say, £240, 13s. 8. less than in the previous case.

The alterations in this house recommended by the Commissioners are brietly
as follows, the references being to the letters on the Plate:—

A. This rain-water pipe is satisfactorily disconnected over a gully in the front
area, and does not require alteration.

B. This rain-water pipe discharges over a gully in the cupboard near the door
of the servants’ hall, a bad position; the gutter on the lead flat must be altered
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TasrLe XL.

ESTIMATED COST OF IMPROVING THE WATER-SERVICE AND SANITARY
ARRANGEMENTS OF A TERRACE-HOUSE.!

| £ 5. d. |
| Work in connection with rain-water pipes, and drains therefrom, 18 10 & |
" . .  water-service and cisterns,® ... g1 12 11 |
- - ., water-closets® ... 259 2 6 |
. - 5 snkE e 52 13 3 |
" . ., bath* ... 51 9 4
" 5 .,, hot water, 36 3 9
. New drains, 91 15 5
New inspection-chambers, ... 26 16 0
. Cutting and making good generally, 20 0 0
1 638 3 10
[ Credit value of old materials, e 200 0
| Net cost, .. E618 3 10

so that the pipe can be taken outside the building, and made to empty on the
flat below.

C. This rain-water pipe is only 2} inches in diameter, and should be replaced
by a new 33-inch galvanized cast-iron pipe, the larger pipe being necessitated
by the additional water which the alteration of the pipe B has diverted in this
direction.

D. This rain-water pipe is 4 inches in diameter and disconnected at the foot;
the gully must be removed, and the pipe connected directly with the drain,
so that it will serve as a ventilating shaft for the portion of the new drain
between the back and central areas. The use of rain-water pipes as ventilating
shafts is not always advisable; in this case, however, the drain is short, and does
not receive anyvthing of a very foul character.

E. This is a lead-lined wood cistern, holding about 400 gallons, and supply-
ing all the fittings in the house, with the exception of the sinks o, p, and Q, and
the w.c. marked 5. The recommendations of the Commissioners include the
construction of a louvred window in the external wall above the lead flat over
the bath-room,—this window is not shown on the corrected plan;—the alteration
of the w.c. partition so that the w.c. may be effectually separated from the

I See Plate XXV,

* This includes £25 for forming the dormer in the roof to inclose the cisterns.

? This includes £18, 10s. for forming the new water-closet room J, £27 for the new w.c. room K, £19, 19s. for
white glazed wall-tiles, £12, 10s. for the new w.c. room M, and £80 for removing the sink r and closet x, cutting away
the lead-flat over to form open area, lining the area with white glazed tiles, cutting the new doorway into the kitchen,
and building the walls to form new larder and scullery.

4 This includes £22, 10s. for the new skylight, and shaft for light and air,
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cistern; the division of the cistern into two parts by a lead-covered wood
partition; the fixing of a galvanized-iron cistern E' in one compartment; and the
rearrangement of the service-pipes in such a way that the lead-lined ecistern &
supplies only the water-closets @, H, 1, and J, and the new cistern &’ supplies the
hot-water system, bath, lavatories, and sinks. The overflows from the cisterns
must discharge on to the lead flat over the bath-room. A new $-inch main
service-pipe must be laid to the cisterns, with a high-pressure screw-down
gun-metal stop-cock in the scullery. The service-pipe from the new cistern
must be 11 inches in diameter, and a 1j-inch stop-cock must be fixed 1mme-
diately under the cistern.

F. The zinc-lined cistern at this point is no longer required, and must be
removed.

G. The w.c.-room must be detached from the cistern by a new partition
plastered down to the floor on both sides. The w.c. itself is a wash-out
apparatus with defective joints,
and must be removed; a new wash-
down closet with flushing rim must
be fixed.

H. This is an inferior valve-

;N\
:‘
T4

closet; the Commissioners recom-

mend that it be removed, and a il

new inclosed white earthenware it ’ !.“:I|I|Iil;|||:ﬂ“" ulflllllll“""
pedestal valve-closet be fixed in il jf .;;l , /p
its place, as shown in fig. 696, I = g “ H

The floor and walls should be lined /|‘|I||I-' /,
with tiles. i
I. This is “a side-outlet closet

with a weighted rubber-lined plun- . ) .
Fig. 696.— View of Inclosed White Earthenware Valve-closet.
ger attached to the handle and a
supply-valve under the seat”. As explained in the Section on * Sanitary
Fittings 7, plunger-closets are now considered very unsatisfactory at the best;
in this case the trap is cracked, and no course remains but to provide a new
closet. The Commissioners recommend the use of a wash-down pedestal closet.
J. This is a wash-down pedestal closet, but is defective in having the outgo
of the S-trap under the pedestal, as it is almost impossible to make a perfect
joint in such a position. This closet is shown in fig. 697. The outgo of a closet-
trap should invariably be above the floor, as shown in figs. 293 and 294, page
391, vol. 1.
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K. Instead of this wash-out closet, a wash-down pedestal-closet must be
fixed, care being taken to select one without an opening for an anti-syphonage
pipe, as it is difficult to plug the hole so as to be permanently satisfactory.

The old soil-pipe serving the closets ¢, H, 1, and J was a 4-inch seamed-lead
pipe, carried down inside the building, and connected with the drain at the

1\ lm\\“\\“_‘.lllﬁ
O — >

bottom. A 2-inch ventilating pipe was continued to

about 2 feet above the parapet of the roof. < When

a pailful of water was thrown down closet ¢, the water

in the trap of closet ® was syphoned out below the
seal.”  The new soil-pipe must be 3% inches in dia-
meter, of drawn lead, weighing 10 lbs. per lineal foot,
and secured to the external wall with three pairs of

“stout " cast-lead tacks to each 10-feet length of pipe.

Fig. 697.—View of Defective Wash- The pipe must be continued about 5 feet above the
down Pedestal-closet. . . ]

parapet, and finished “with a perforated lead cap with

copper-wire guard”. A brass thimble must be wiped to the soil-pipe at the
hottom, so that a satisfactory connection can be made with the iron drain. A
2-inch anti-syphonage pipe must be taken, either from the iron branch of the
lowest closet J, or from the anti-syphonage arm of this closet, and carried up to
about 3 feet above the closet ¢, where it must be connected with the soil-pipe;
the trap of each closet must be ventilated into this pipe by a short branch-pipe.

L. This lead-lined housemaid’s sink is in an exposed position, and its waste is
connected directly with the drain and is unventilated. The fitting and pipes
must be entirely removed.

M. This sink also must be removed, and a new sink-room formed out of part
ot the bath-room, a skylight being made in the lead flat over for light and
ventilation. The new sink must be of enamelled fire-clay, fitted with a 13-inch
drawn-lead S-trap and 13-inch lead waste-pipe connected at the foot (by means
of a brass thimble) with the branch-drain discharging into the disconnected
oully v. The pipe must be continued as a ventilating pipe to about 2 feet
above the parapet, and an anti-syphonage pipe must be taken from the trap
of the sink into the ventilating pipe. The floor of the room should be
covered with 7-1b. lead, copper-nailed.

N. The stone sink ¥ must be replaced with one of olazed stoneware, fitted
with a 2-inch trap and waste made to discharge into the new flushing gully B3
in the front avea; this gully will be flushed by means of a 30-gallon automatic
flushing tank fixed on brackets in the adjacent passage. The new partition and
door at G ¢ are intended to keep back the smells from the kitchen and scullery.
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0. Reline this sink with 6-1b. lead, ventilate the traps, and extend the
waste-pipes so as to discharge over the altered gully x. The Commissioners
recommend the removal of the adjacent filter, as *“ a neglected filter is infinitely
worse than none at all”.

P. This sink must be treated as the last, the waste being made to discharge
over the gully .

Q. Instead of the sink q, fix an enamelled fire-clay sink, with 11-inch
trapped waste-pipe discharging into the gully s.

R. The old zine bath with wood casing must be removed to make way for
an enamelled cast-iron bath, which must be fitted with a [3-inch trap and
waste-pipe carried into the waste from the sink »; the trap of the bath must be
ventilated by a pipe connected with the anti-syphonage pipe from the same
sink.

The hot-water service must be altered to the eylinder-system, as in the
previous example.

S, T, and U, on the corrected plan, are new gullies to receive the discharges
of the various waste-pipes.

V. This represents, on the corrected plan, the new soil-pipe and drain-
ventilating pipe.

The drains should be relaid as shown on the corrected plan, in order that
the inspection-chamber w and the disconnecting chamber z may be in the areas,
instead of under the floor of the house, and to avoid the long branches, &e.
The new drain from chamber to chamber must be of 4-inch ““heavy” cast-iron
pipes coated with Angus Smith’s solution; the other drains may be of stoneware
pipes laid on concrete.

The estimated cost of the alterations to this house is £377, 10s. 2d.

The third and last example cited by the Commissioners is a suburban villa,
shown in fig. 698.

The rain-water pipes, Nos. 1, 2, and 4, must be disconnected to discharge
over the trapped gullies B, D, and 4, and that marked No. 3 should, 1t is said,
be connected directly with the side inlet of the gully ¢ by means of 4-inch drain-
pipes. This is done in order to avoid a long length of unventilated drain, but
the same object can be attained by fixing a shoe at the foot of the ram-water

pipe, and an untrapped grate in the drain under it; this branch will be cut off
from the remainder of the drainage system by the trapped gully c, and will
itself be open to the air at both ends.

The water-service arrangements are satisfactory, except that the cistern
should be provided with a lid, and a $-inch dead-weight safety-valve should




396 THE IMPROVEMENT OF EXISTING HOUSES.

be fixed on a short length of steam-pipe carried from the top of the kitchen
hoiler.

The water-closets are defective. That on the first floor 18 a valve-closet
with cast-lead trap and short length of soil-pipe, the latter connected, by means
of a red-lead joint, with the branch of a 4-inch cast-iron rain-water pipe; to

GARDEN A

BREAKFAST]

KITCHEN

BED ROOM

DINING ROOM BED ROOM

FORE COURT
GROUND FLOOR FIRST FLOOR

Fig. 608. —Corrected Sanitary Arrangements of a Suburban Villa,

make matters worse, the joint is in the middle of the wall, as shown at A in fig.

699, and the branch is angular instead of curved. The recommendations of the
Commissioners include the fixing of a pedestal-closet with slop-top and lead
trap; 3i-inch branch-pipe of 10-1b. lead with brass thimble at the outer end, so
that a caulked joint can be made between it and the branch of the new cast-iron
soil-pipe; 33-inch cast-iron soil-pipe weighing not less than 56 lbs. per 6-feet
length, with caulked joints, and carried up about 5 feet above the gutter or
1 foot above the ridge; 2-inch lead anti-syphonage pipe; 3-gallon silent cistern
with 14-inch flush-pipe; self-raising mahogany seat; and lead safe with 1i-mnch
overflow throuch the external wall. Remove the wash-out closet in the yard
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w.c., and fix in its place a wash-down closet with S-t ap, supported on a brick
pedestal, and cement the floor and walls around the apparatus.

The lavatory-basin L must be fitted with a 14-inch drawn-lead syphon trap,
and 1j-inch anti-syphonage pipe carried through the wall and finished with
crossed copper wires.

The bath K is of cast-iron without in-
closure. It requires a 1}-inch “running”

trap, and 1{-inch waste-pipe carried down
to the gully 8 and up (as a ventilating
pipe) through the projecting eaves, where
1t must be flashed around; a 1-inch anti-

syphonage pipe must be taken from the
tl‘ap into thj.S Ventilating pipe Fig. 699.—A, Fault":;l;ltz,oiiféif;;%?gjggnneﬂion of Closet-

The scullery sink is of stone, and
must, it is said, have a 24-inch drawn-lead S-trap, 21-inch lead waste discharging
over the gully B, and 1}-inch anti-syphonage pipe. These sizes seem unneces-
sarily large.

The ventilation of the drains is secured by the air-inlet at 1 and the extract-
pipe at ¥, the latter being of cast-iron similar to the soil-pipe and carried about
4 feet through the roof. The inlet will be carried only about 2 feet above
the ground, and fitted with a grating at the top.

The drains must be of 6-inch London-made glazed-stoneware pipes with
4-inch branches, all surrounded with concrete. A disconnecting chamber must
be built at J, measuring 3 feet hy 2 feet 3 inches inside, of 9-inch brickwork in
cement, with concrete bottom, glazed channel and junction (the channel to fall
6 inches in the length of the chamber), syphon trap, and galvanized-iron cover.
The chamber at ¢ will be similar, but without trap and air-inlet. The gullies
A, D, and E must have half-channel side-inlets and galvanized-wire covers, and
the gully B must have “an egg-shaped bottom, with back-inlet for scullery-sink
waste and a side-inlet for waste of bath”. The drains and soil-pipe must be
tested as in the first example.

The estimated cost of carrying out the work in this villa 1s £117, 17s. 5d.
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CHAPTER V.

THE SPECIFICATION OF SANITARY IMPROVEMENTS.

The three examples given in the last chapter are more or less hypothetical;

it will probably be useful, especially to the student, to give an example from
the writer's own practice, and to give it in the form of a specification. Some

preliminary account of the insanitary state of the house must first be given, in
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order that the various items of the specification may be fully understood. The

description will be more easily followed by referring to Plate XXVII., which 1s a
copy of the plan showing the alterations.
Searcely anything more foul ean be imagined than the “sanitary” arrange-

ments of this public-house. The external urinal was a wooden structure, with-

KITCHEN . PARLOUR

out any vessel or impervious surface to receive the urine; in consequence of

this, the adjacent room was scarcely ever free from objectionable smells. The @& | & &
internal urinal on the first floor was without water-supply, and consequently
very nasty. The drains were in great part
unventilated. The water-closet on the first
floor was a filthy pan-closet, and without water

for many weeks in the year, as in dry weather

the water would not rise to the ceiling of the
first floor, where the cistern was fixed. The

arrangement for conveying the go1l from the
closet to the drain was, I think, the foulest con- ]
ceivable. A pipe was taken from the outgo of ?

the trap through the wall, and led down the & I t

slope of the roof below, as shown in fig. 700, to
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the central gutter; here the soil was discharged
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t i it = "ﬂ‘(\ AT less than two yards from the bath-room win-
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W Hifrge | =t dow,—to find its way as best it could along the

= e . . x .
- JiELA cutter (which was of cast-iron and practically
Fig. 700.—Dangerous Soil-pipe and Soil-gutter, = / T a1n-water . ¢ < (on th
actually found by the writer in an existing house. le" 61) to the 9 IDCh rain-watel Plpe at Cs ( B

I{RON DRAIN-PIPES ARE SHOWN
BY BLUE LINES, EARTHENWARE
DRAIN-PIPES BY RED LINES.

plan), which was connected directly with the
drain and was not trapped. The iron gutter was exposed in the room below, and
the smell from it pervaded the apartment to such an extent that this was scarcely | Y A
ever used. The cleansing of the gutter by the plumber was, as might be : ] R g M S
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expected, a most nauseous operation. As it was impossible to take an external
soil-pipe from the w.c. in its old position, a new room was constructed for 1t,

ALTERED SANITARY ARRANGEMENTS OF PUBLIC-HOUSE.

A. Gully and trap for sink-waste and | Cy Gully and trap for R.W. pipe. E. External urinal,
R.W. pipe, with tipper under for | C;. Gully and trap for wastes from bath | F. Sink.
flushing drains. and lavatory, and from sink F. G. Inspection-chamber.,
B. Soil-pipe and ventilation-pipe. C,. Gully and trap for waste from urinal | H. Disconnecting chamber.
C;. Gully and trap for sink-waste. and R.W. pipe. J. Air-inlet to disconnecting chamber.
D. Tipper W.C.
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opening from the bath-room, and by this alteration the soil-pipe could be placed
outside the building, and, as it was at the head of the drain, it could also
serve as the ventilating shaft for the whole of the drains.

Two hopper water-closets (without water) were attached to the back of the
building, and were separated from the scullery in parts by only a 41-inch brick
wall, which was not in the best condition. These closets have been removed,
and a new slop-water closet constructed, as shown at » on Plate XXVIL.; this
alteration is not only a sanitary improvement, but has rendered the passage
at K unnecessary, and consequently saved the rent of 10s. per annum which had
tormerly been paid for the right of using it. In the very contracted space
available, undoubtedly a proper water-closet would have been much better than
the slop-closet, but the insufficient water-supply and the condition of some of the
persons using the closet led to the use of Duckett’s automatic apparatus.

It could scarcely be expected that a house with so many sanitary defects
should have a clean bill of health. No sanitarian will be surprised to hear that
a child died from diphtheria in the house, and that the health of the other
occupants has suffered in a greater or less degree.

The following Specification describes the various alterations made to improve
the sanitary condition of the house, but with one or two minor modifications.
It will be noticed that the question of cost has been allowed to influence the
alterations to a very considerable extent, some of the new arrangements being
not the very best that could have been made, although sufficient, it is believed,
to remove the serious dangers which undoubtedly menaced the oceupants of the
house before the alterations were begun. The architect and sanitary engineer
are often compelled to compromise matters in this way.

SPECIFICATION of the work and materials required in improving the

sanitary arrangements at the Inn, ——, for ——, Esq.

SurcLirrE, and SvrcLirrg, A.R.L.B.A., M.San.I.,
Architects.

General.—The contractor must provide all necessary materials, tools, labour,
scaffolding, timbering for trenches, &c., and must carry out the work in a
thoroughly sound and workmanlike manner according to the drawings and this
specification, and to the entire satisfaction of the architects.

The work must be carried out in such portions and at such times as the
architects may direct.

Give all necessary notices to the Corporation for opening the street, making

a connection with the sewer, &e., and pay all fees.
Vou, II. 61
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Excavation.— Take up the sets, tlags, &c., as required for the new drains, slop-
water closet, disconnecting chamber, &ec., and dig for and take up all existing drains.

Excavate for the new drains, closet, disconnecting chamber, &c.; remove all
contaminated and superfluous rubbish; fill up as required, well ramming the
filling in layers, and provide clean hard rubbish as directed.

Drains.—Form the drains shown by blue lines on the plan with 5-inch cast-
iron pipes, the metal having an uniform thickness of 2-inch, and provide bend
and curved junctions where shown; the pipes must be coated with Angus Smith's
solution, and must be laid in perfectly straight lines to a gradient of 1 in 36, the
joints to be caulked with tarred gasket and lead.

Form the drain from the disconnecting chamber to the sewer with the best
6-inch olazed-stoneware socketed pipes, carefully jointed with cement mortar,
composed of one part Earle’s Portland cement and one part clean sand.

(‘ut through the brickwork of the sewer, msert a junction-block, and make
good the brickwork, to the satisfaction of the Borough Engineer, and connect the
drain and junction-block with cement mortar,
as above.

Form the remaining drains with the best
4-inch stoneware pipes as above, with all
necessary bends and junctions.

Provide and set in cement mortar four
salt-glazed dishes with iron grates and 4-mch
glazed-stoneware p-traps under.

Provide and set one similar dish and grate
at 7 for air-inlet, but without trap.

Disconnecting Chamber. — Construct the

Fig. 701.—View of Oatesand Green's ¥o.36  (|isconnecting chamber 3 feet 6 inches long and

Channel Syphon. = =)

2 feet wide inside, with conecrete bottom of an
average thickness of 15 inches (the concrete to be composed of one part of
approved Portland cement, two parts of clean sand, and four parts of clean
broken stone passed through a sereen with 13-inch meshes); provide and set
in the concrete 5-inch glazed-stoneware chanmnels, and one Oates and Green's
No. 36 channel syphon and stopper, and bed the stopper in tallow; the concrete
at the sides of the channel must be finished with rapid slopes into the channel
and floated with a 1-inch coat of cement mortar (1 to 1); build the walls with
9-inch brickwork in cement mortar as above, and faced with the best salt-glazed
bricks from Oates and Green or the Leeds Fire-clay Co.; cover part of the
chamber with a self-faced stone landing 5 inches thick from Lighteliffe, and
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¥)10V1de and set over the remainder an Adams’s air-tight manhole-cover 24
inches square.

Inspection-shaft.—Form the inspection-shaft at ¢ with a concrete bottom
surrounding the vertical branch of the
iron drain, and 44-inch brickwork in
cement mortar, the shaft to be 18 inches
square, and provide and set over the
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shaft an air-tight cast-iron cover, as
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above but 18 inches square.
Flushing Tumbler.—Provide and fix
at the head of the drain at A a Duckett’s

clazed-earthenware tumbler and c.onl— //0 / ////// /

Flg. 702.—Plan of Duckett's Slop-water Closet.
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tainer, the tumbler to hold five gallons,
with tooled sunk dish-stone over and iron grate, to receive the waste from the
kitchen sink, and connect the outgo of the container with the iron drain by means
of cement mortar, as above.

Slop-water closet.—Provide and fix a Duckett’s automatic slop-water closet,
arrangement B, with 4-inch p-trap,

4 v
tipper and container, 15-inch by % b //j
11-inch shaft, fluted pedestal, and ;‘4 {// *_:\‘\‘\;\
hinged pine seat, list price £1 18s. % //{! {"H[ l, /} — o
[as shown in figs. 702, 703, and 7 I/;_‘_‘;:l“ k-'*-—-ﬁ ,2
704], and carefully make all joints Z T T — —%
with cement mortar; form a solid S Sty 2 '/’ 277 ¥
bed of concrete (1 + 2 + 4 as before) taes ,E’}J":"jzf c‘?:é_ e “ v /,r,
from 6 inches below the bottom of //)(\‘5“1. 225 ;3;}5;5_;'05%: — in (
the trap to the top of the con- /,‘b“?gpfgg%,% dwf;*;oo\ t? ;' “ "fr(.'
tainer; above this build half-brick e /r"“}‘):%& 28 705 o A e
walls around the container up to z,,fzz Qfo: N ;_if-_;_;?-:f.glg, b
the floor, and cover with 24-inch Wl "Daoaoj,‘;" S ‘:i ﬂt?‘%’é -
tooled flag having wrought-iron - f;lo - Sl

I‘iIlg' 16 £ iI] to 1 t an d T W’i th 18& d Fig. 703.—Section of Duckett's Slop-water Closet,

Build the walls of the closet with 44-inch pressed bricks in cement mortar
(1 to 3), pointed on both sides, and cover the closet with 21-inch self-faced
flag cover with tooled edges, bedded in cement mortar and neatly pointed.

Provide and build into the wall behind the closet two 9-inch by 6-inch salt-
glazed earthenware air-grates, one at the floor-level and the other immediately
below the ceiling.

S—
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Form a window in the opposite wall 2 feet 6 inches by 1 foot 6 inches, with
6-inch by 3-inch tooled-flag sill and 4}-inch by 3-inch tooled-flag head, and
provide and fix a 2}-inch window made to open on pivots in 44-inch by 1§-inch
frame and fitted with a wrought-iron rack fastener.

The door to the closet must be a battened door, formed with 1j-inch by
41-inch battens and 1-inch beaded boards, and hung with 15-inch T-hinges to

4t-inch by 1%-inch rebated frame; pro-
S i vide and fix one black Norfolk thumb
‘ ' Jatch and one 3-inch tower bolt.

= : Yt
e "i : ”"1 Cover the walls and ceiling of closet
—!_L 1 1 . - - i
— 7 \ | with two coats of lime-whitewash.
L i External Urinal.—The foundations
Tl e s Jifh ' of the urinal walls must be of cement
| s T LOSET
FERENESEE | il S concrete as before, 2 feet wide and 9
NP \' I inches thick. Build the walls with 9-inch
1"\" l‘ I '{ l‘r-.\ . . . .
*\‘ Il Il 2 yressed bricks, and finish with 11-inch
5 i I Il , 1
2 5 i 1l i . a . .
E ®m- i 4 by 3-inch self-faced coping with tooled
A TR e T Tl % " . - :
Al e =: edges, all in cement mortar, and pointed
e | Mﬂl i ” ONTAINING il - o R
I "M h: | iq%%fric \"il .. where exposed to view.
| I ‘ | i|= 7 5 %
j M‘ “ ' ||.: [l ; Provide and set in cement mortar
s ] | | '.;KI‘ 5i 1”“ < 3 ‘ .
S i I I il two gemi-circular salt-glazed urinals, and
AL Lo AT 1o - —— = . TO B ‘
x|\ AU LI i V- /@ran o finish the tops with cement mortar neatly
Py ‘f{ f’fi;g%/{//? /;:/;l,:/f, Al * )
& AN\ /. Y
R LTI AN s \ J T formed to slope.
N . .
Rl Lo i Form channel in concrete floor, and
. R = W - P i ‘\.‘ . . - s
' i set in it a curved iron grate 9 inches

Fig. 704 —View of Duckett's Slop-water Closet. . . i
by 9 inches in frame with salt—glazed

P-trap under, and connect this with the iron branch-drain by means of neat
cement.

Carry &-inch lead-pipe 6 lbs. per yard to the urinal, and fit to same a 4-inch
brass tap with loose iron handle, and wrap the pipe where exposed with hair-felt.

Floors of Closet and Urinal.—Form these floors with cement concrete as before,
5 inches thick, and finish with a 1-inch coat of cement and finely-crushed spar
(1 to 2) trowelled to a smooth surface, the whole to be laid to fall to the channel
in the urinal.

Internal Urinal.—Remove the existing iron urinal, and provide and set a
white-enamelled fire-clay trough urinal 3 feet long, and fit up from it a 14-inch
drawn-lead S-trap and 1k-inch lead waste-pipe 14 lbs. per yard through the
external wall to the gully below; take from the trap a 1l-inch anti-syphonage

b
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pipe 9 lbs. per yard through the external wall. Fit up to the urinal a l-inch
lead-pipe 6 lbs. per yard with }-inch brass screw-down tap.

Internal W.C. and Bath-room.—Remove the existing bath, cut the existing
lath-and-plaster partition and make good to form new doorway, and form new
w.c.-room by means of 3}-inch by 2-inch studs fixed 12 inches from centre to
centre with all necessary fillets, and braced once across.

Cover the new partition on both sides with laths and gauged stuff quite down
to the floor, finished smooth, and make good all damages done to old plaster.

I
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Fig. 705.—Plan of 01d Bath-room and W.C.

A, soil-pipe; ¢, cast-iron gutter receiving soil and rain-water.

Fig. 708.—Plan of New Bath-room and W.C.

B, soil-pipe and ventilating pipe.

Fix 7-inch moulded skirting on both sides of this partition and elsewhere in
the rooms as required, similar to the existing skirting.

Break out the stonework and brickwork to form window-opening in new w.c.,
size 2 feet 6 inches by 5 feet, form the external reveals with the old wall-stones
after drafting the angles, and the internal reveals with old bricks; provide and
insert 13-inch by 6-inch tooled weathered sill, 6-inch by 9-inch tooled head, and
9-inch by 4-inch red-deal lintel.

Insert new 2-inch moulded sashes doubly hung with iron weights, white lines,
and brass-bushed iron pulleys, in frames with 11-inch pulley stiles, loose beads,
and j-inch casings, and finish inside with 1-inch bottom with rounded nose,
§-inch linings, and 3-inch moulded architraves; provide and fix one brass-headed
screw sash-fastener.

Glaze the lower sheet with -inch pale straw-coloured muffled glass, and the
upper with 21-ounce sheet glass, all bedded in good putty.

Bed the window-frame outside in mortar, and point with oil mastic.
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Provide and fix a 1}-inch blind-roller with lath, rack, pulley, brackets, &ec.

Continue a £-inch lead gas-pipe from an existing pipe to the new w.c.-room,

and provide and fix a }-inch embossed bracket with block, burner, union, &e.

Refix the bath, altering the service and waste pipes, &c., as required, and
make good all woodwork, plaster, &e.

Ventilate the trap of the lavatory-basin by means of a 1-inch lead-pipe 9 1bs.
per yard carried through the adjacent wall.

Cut the existing combined waste from bath and lavatory, and alter as required
to discharge over a new rain-water head at ¢;; and provide and fix a stack of

7

2-inch cast-iron rain-water pipe with head and anti-splash

o,
£,
7

shoe, all fixed to the wall with Law’s patent ears.

=

W.C.—Remove the existing w.c., soil-pipe, &c., and
thoroughly clean and disinfect the soil-gutter [shown in fig.
700, page 398].

Provide and fix one Shanks’s patent ‘combination

NIRRT
1\|Il||llll

silent closet and cistern” complete, and connect the outgo

)

\ ) with the iron branch of soil-pipe by

' = means of neat Portland cement, which
- must be painted two coats of oil-paint
after it has hardened for fourteen days;
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h\l\ fit up to the cistern a j-inch lead

\ =r——— supply-pipe 6 lbs. per yard.
e Soil-pipe.—Provide and fix a 4-inch
2 =il | cast-iron soil-pipe and ventilating pipe
N H u of t-inch metal with bend and heel-

Fig. 707 —Section of Shanks’s Combination
Silent Closet and Cistern.

rest at foot, junction and branch for
closet, and double hend to pass the
eaves-trough at top, all to be coated with Angus Smith’s solution and fixed to
walls with ears, and to have the joints made tight with tarred gasket and
lead.

Paint the soil-pipe two coats after fixing.

Fix at the top of the soil-pipe a galvanized-wire cage.

Sinks.—Continue the waste-pipes of sinks in kitchen and scullery through the
adjacent walls, so that they will discharge over the new gullies.

Provide and fix in counter of bar an oval tinned-copper sink with 1%-inch
brass plug and brass chain, 1i-inch lead S-trap, and 1j-inch lead waste-pipe
10 bs. per yard to the gully «,.

Flagging, &e.—Relay the old flags and sets after re-squaring and boasting
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where necessary, with all joints thoroughly flushed with cement mortar (1 to 3),
and provide all new stones required.

Holes.—Cut or drill all holes required for waste-pipes, soil-pipes, water-pipes,
drains, &ec., and make good afterwards.

Fixing.—Fix all lead-pipes with all necessary wiped joints, holdfasts, unions,
&e., and all woodwork with all necessary plugs, grounds, nails, screws, glue, &e.,
whether these have been distinctly specified or not.

Making Good.—Make good all damages done to the existing plastering, slating,
masonry, brickwork, joinery, glazing, &e., during the progress of these works.

CHAPTER VL

EXTERNAL SANITARY DEFECTS.

Many houses are rendered unhealthy by the proximity of insanitary privies,
middens, cesspools, &ec., and a few words must be included respecting these,

Privies are almost invariably nuisances, and the ordinary by-law to the
effect that no privy shall be constructed within 6 feet of a house is entirely
inadequate to meet the needs of the case. For months it has been my dis-
agreeable lot to pass almost daily along a neighbouring highway, and to be
distressed, when the wind is in a certain quarter, by the nauseous smell from
a privy situated about 20 feet therefrom. This is a midden-privy, and is seldom
cleared out. It is only about 5 yards from the end of a row of cottages, in
which there has recently been a serious case of typhoid fever. I merely state
the facts without drawing any conclusion; it is of course possible that the privy
had nothing to do with the disease, or even with predisposing the subject to it.
The nuisance, however, is there. The conversion of the privy into a pail-closet
would of course reduce the nuisance, and the regular supply of dry earth or fine
ashes to the freces would probably remove it altogether. The rule of the
Education Department, that < cesspits and privies should only be used where
unavoidable, and should be at a distance of at least 20 feet from the school™,
is one which ought to be applied in connection with houses wherever possible.
The use of privies in the vicinity of wells is most dangerous.

To improve an old midden-privy, it is advisable to excavate the soil under
and around it and fill the space with hard, clean rubbish, to form the floor of
the privy with cement concrete laid with a good fall to the door, to cement the




406 THE IMPROVEMENT OF EXISTING HOUSES.

walls under the seat as well as the floor, to make the front of the seat to open
for convenience in removing the pail, to provide a soil-pail of wood or galvanized-
iron, and to insert in the walls of the privy one or more air-grates. If an

7 automatic arrangement be provided
for supplying dry earth or fine ashes
to the freces, so much the better.
The large open ash-pit, which
used to be so common, 18 now for-
tunately giving place to smaller and
cleanlier receptacles.  Many codes
of building-regulations contain a by-

law to the eftect that the total capa-

city of the ash-pit shall not exceed

6 cubic feet, that is to say, a space

measuring not more than 2 feet by

i 2 feet by 1 ft. 6 inches. This may
Fig. 708.—Quine's Sanitary Ash-bin. . v . . .

be built of brickwork 9 inches thick

if desired, but it is much better to have a galvanized-iron movable receptacle,

which must be provided with a lid. Care must be taken to put nothing into

the dust-bin which can be burnt; if this be done, there will not be vegetable

and animal garbage to putrefy in the bin and to pollute the air in the neighbour-
hood of the house.

A very convenient ash-bin has recently been devised, which is especially

adapted for use in towns where the house-yards abut upon back streets. The

receptacle is made of galvanized steel plates, and is hung on pivots in the yard
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wall, as shown in fig. 708. By its use the entrance of the scavengers into the
house-yard 1s prevented, and the refuse is more easily removed.

Cesspits are scarcely ever necessary in these days of public sewers, except
perhaps occasionally in country-places. KEven here, however, it is usually
possible, and always better, to get rid of the sewage by irrigation over adjacent
land.  With a little attention on the part of the farmer, no nuisance will arise,
and in many cases the sewage will have a considerable value for the purposes
of irrigating and manuring the land. The sewage of my own house is dealt
with in this way. The construction of cesspits was considered in Section IX. by
Mr. Boulnois, and nothing further will be said here.

The chief substitute for the country cesspit is the utilization of the sewage
on land. If agricultural land is not available, a small plot of garden will sutfice.
It is not generally understood how small the plot may be. The area of ground
generally accepted as sufficient for the purification of sewage by “ Intermittent
Downward Filtration”, is one acre for the sewage of every thousand persons;
a patch of garden 6 yards by 5 yards will therefore suffice for the purification of
the sewage from an ordinary household of six persons. The ground must, of
course, be suitably prepared, and | am not aware of any better and less
objectionable method of preparation than that adopted by Dr. G. V. Poore,
and described by him in a paper on ““The Treatment of Domestic Slop-water
in Isolated Houses”, read before the Sanitary Congress in Leeds in 1897. The
“filtration-gutters ”, which he advocates, have been successful far beyond his
expectations, and are constructed as follows:—

“A trench two feet deep and eighteen inches wide, and of a length varying
with the circumstances, is dug and filled up with porous material, such as
builders’” rubbish, old crockery, and tins, stones, &c., to within a few inches
of the surface, and upon this rubbish, previously rammed, walls of concrete or
honeycomb brickwork are formed, provided with a ledge sufficiently wide to
support a perforated tile, the perforations being big enough to admit a large-size
knitting-needle, say one-eighth of an inch in diameter. The porous rubbish
reaches to within an inch of the underside of the tile, and the sides are planted.
The gutter may, if necessary, be protected with a grating.” The description
will be better understood on reference to the plan, elevation, and section given
in fig 709.

Dr. Poore says that the gutter may with great advantage be placed upon
a bank with gradually-sloping sides, as shown in fig. 710. This arrangement 1s

“necessary on clay soils ”.
The perforated tiles forming the bottom of the gutter are those made for the
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floors of malt-kilns; they are an important part of the system, as they retain
dead leaves and other rubbish and prevent them clogging the porous material
below, besides breaking the force of the sewage, and so preventing *“the down-

Fig. 709.— Plan, Section, and Elevation of Filtration-gutter.

pour from the pipes from ploughing up the rubble, which is a most important
matter.”

The ground on both sides of the gutter should be planted with quick-growing
shrubs, but there is no reason why vegetables should not be grown if desired.

An example of the work-
ing of one of these filtra-
tion-gutters will be interest-
ing and useful. “Two years
ago”, writes Dr. Poore, “1
‘ constructed such a gutter for
= i a girls’ school where theve
Tk !"“" - are between thirty and forty
day-scholars and boarders.

I dug out my trench leading

Fig. 710.—Section of Filtration-gutter for Clay Soils.

into a natural rivulet, and 1
formed a gutter forty feet long. T do not think the slops in this case have ever
travelled as much as six feet, and there is no evidence that a drop of slop-water
has ever touched the rivalet. The privets have grown, but the gutter has never
been foul, and when the tiles have been taken up, the porous rubbish beneath
has been found perfectly sweet, and there has been no sloppiness at the sides.”

Other examples are given by Dr. Poore, but need not be described in detail.
[t would, however, have been interesting to have known the nature of the soil
and subsoil in the several cases, and also whether there was the slightest reason

£
i

SEWAGE-DISPOSALL, 409

to fear the pollution of the subsoil. As the sewage never travelled more than
6 feet along the 40-feet gutter, it might be more advantageous to construct two
shorter gutters (say) 20 feet long, parallel to each other, and so arranged that
the sewage could be turned into either of them, the other being at rest for
aération or repairs.

It should be pointed out that Dr. Poore does not advocate the passing of
the wastes from the kitchen and pantry sinks into the drains without pre-
liminary straining and filtering. These operations can be performed by means
of a filter containing two compartments, each 1 foot by 1 foot 6 inches and
9 feet 6 inches deep, and filled with fine gravel. The waste-pipes must dis-
charge over this filter, one compartment being at rest while the other is in use.

Dr. Poore’s filtration-gutters are, it must be remembered, intended to purify
“ domestic slop-water” only, and not for the purification of sewage containing
excreta. Unless the drains were of such a length as to ensure the complete
breaking up of the solid matters, it would not be advisable to pass sewage
containing excreta into such filtration-gutters, as this would inevitably lead to
the stoppage of the small holes in the tiles, besides proving a nuisance if near
the house. A preliminary straining-chamber might be constructed of im-
permeable materials to intercept the solid matters; it would require to be
carefully covered, and very small, so as to necessitate frequent cleansing. Such
sewage may be treated in one of the ways described in Section IX.

CHAPTER VIL

LIGHTNING-CONDUCTORS.

It is now just about a hundred and fifty years since Benjamin Franklin, as
related in his delightful autobiography, wrote a paper * on the sameness of
lightning with electricity 7, and thereby arievously offended the Abbé Nollet,
who, being “ Preceptor in Natural Philosophy to the Royal Family ” of France,
could not brook a theory in contradiction of his own. The Abbé’s opposition was
of no avail, and Franklin’s discovery was not long without practical results; if
clectricity could be brought from the clouds by means of a kite, why might not
permanent conductors be attached to buildings for the purpose of conveying
atmospheric electricity safely to earth, thercby preventing the sudden and
terrible havoe so frequently wrought by lightning?  Franklin acted on the
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thought, and the first lightning-conductor was that fixed on his own house in
Philadelphia in 1752.
The fact lying at the root of the subject is that some metals are exceedingly

Fig.711. —Terminal for
Lightning-conductor.

good conductors of electricity, and are therefore capable of
carrying safely away a quantity of electricity which would be
sufficient to melt metals of less conductivity, and which, if
allowed to explode, might do considerable damage to life and
property.

Copper is the metal almost invariably used for lightning-
conductors, its conduetivity being three times that of zine, six
times that of iron, and ten times that of lead. As the efficiency
of a conductor is in proportion to the conductivity and sec-
tional area of the metal employed, it follows that an iron con-
ductor must have six times the sectional area of a copper one,
if it it to be as efficient. There is little doubt that iron soil-
pipes occasionally serve as lightning-conductors, as they have
the necessary exposed top, earth-connection at the bottom, and
continuous metal between, but it 1s not wise, especially in
exposed situations, to trust to the soil-pipe for protection against
lightning. Every lofty detached building should be provided
with one or more special lightning-conductors of copper, inde-
pendently of all soil-pipes and the like.

The three essentials of a good lightning-conductor are: (1)
the terminal at the top, (2) the metal-conductor or rod, and
(3) the earth-connection at the bottom.

The terminal at the top of a lichtning-conductor is usually
a copper tube, and should be fixed so as to stand clear above
the highest part of the building: it must be provided with a
number of solid ““ points”, as in fig. 711, for receiving the dis-
charge of electricity. It is sometimes possible to utilize a
metal vane or finial as a terminal, but great care must be
taken in making the connection between it and the rod.

The eonductor itself may be in the form of a tube, rod,
rope, or tape, but the tape is generally considered to be the best,
and is now most commonly used. Ropes composed of several

strands of copper wire, as shown in figs. 713 and 714, are, however, sometimes pre-
ferred, and can be obtained of great length. The sectional area of the conductor
is regulated by its length, the following sizes heing usually considered sufficient:—
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‘ | Diameter of Copper R
Length of Conductor. fize of Copper Tape required. i 1atls Bﬁeﬁuiig{)ﬁm ope
‘. o |
Under 70 foed ..o io o v v £ inch x § inch, or 1§ inch x %5 inch | L inch.
Over 70 feet and under 120 feet.. 1 ,, x§ 2 4 w4 | -
Over 120 feet........cooviiiiia. . P14, x4 o Xake g | 2 5,

The conductor must be fixed to the building by means of suitable clips, as
shown in figs. 712, 713, and 714. Insulators were formerly placed between the

4 .&Lis-t.,...

Fig. 7T12.—Sanderson’s Copper-tape Lightning-conductor,
1in. 4 1 in.

Fig. 718.—Half-inch Copper-rope Lightning-
conduetor, composed of 7 wires.

conductor and the wall, but are never used now. The conductor should be in

one length only where possible; if the building is lofty, it may be necessary to

Fig. 714.—Half-inch Copper-rope Lightning-
conductor, composed of 49 wires.

use two lengths, but the joint
must be perfect, otherwise there
will be danger. The connection
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Fig. 715.—Elevation and Section of
“the Lewis Link”.

with the terminal must also be perfect; a good arrangement, known as “ the
Lewis link”, is shown in fig. 715. This is designed for copper tapes; the end
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of the tape is bent into a loop and placed in the wedge-shaped socket in the
lower part of the link: the end of the terminal rod is screwed down on to the
tape.

The lower end of the conductor is as important as any other part. It should
be connected with a copper plate about a yard square or more, which should be
buried 5 or 6 feet deep in moist earth a few yards from the building. It is a
good plan to bed the plate in coke or other porous material, and to conduct a
portion of the rain-water to it.

The efficacy of a lightning-eonductor is not as great as is usually thought.
If there are two chimneys of equal height on a building, and a conductor is
fixed to one, the other is not safe, unless it is very near the protected
chimney. The space which a conductor will protect from direct flashes, is,
roughly speakly, a cone having its apex at the top of the terminal and its base
four times the height of the conductor; thus, a rod rising 6 feet above the
parapet on one side of a flat roof 20 feet square, would only afford protection
within a circle of 12 feet radius, and would not therefore protect the whole roof.
In a case like this, the conductor should be more elevated and brought to the
centre of the roof.

Lightning-conductors, like everything else, may get out of order, and should
be periodically tested, in order that defects may be discovered and repaired.

Lofty chimneys ought to be carefully protected, as the carbon of the smoke
and soot is a good conductor of electricity. It is for this reason that the
“ thunder-bolt” so frequently enters a house by way of the chimney. I have
myself had one experience of this sort, and certainly do not desire another.

SECTION XVIIL
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SECTION XVIIL—CLIMATE AND SITUATION.

CHAPTER L
METEOROLOGY.

“Climate 1s the general resultant of temperature, atmospheric pressure,
humidity, rainfall, and other less-known factors, modified by soil, aspect, and
various local conditions.”

Temperature is primarily dependent upon latitude, but is locally and periodi-
cally modified by the direction and character of the ocean-currents and prevail-
ing winds, whether warm or cold; thus, Labrador and Newfoundland are in the
same latitudes as the British Isles and France, but while the western shores of the
latter countries are washed by the warm Gulf Stream from the West Indies, the
former are chilled by the icy currents flowing southwards from the eastern coasts
of Greenland and Baffin’s Land, and by the westerly gales from the Pacific which,
though warm and moist when they beat on the wooded hills of British Columbia,
have been changed in their passage across the bleak wilds of Rupert’s Land. These
general characters of eastern and western shores may also be observed in our own
islands, in the contrast between the dry, bracing climate of the east coast from
Norfolk to Aberdeen, and the mild, humid climate and heavy rainfall of Ireland,
Wales, Devon, and Cornwall.  And the unimportant part played by latitude
alone is shown in the fact that so far north as the Shetlands snow rarely lies
many days together, though the extreme humidity of the air and the absence of
dry heat preclude the maturation of cereals, oats excepted. Yet there are, even
within narrow limits, modifying influences, as in the valley of the Shin in
Sutherland, where crops ripen in the drier air which fail to do so in Argyle, 2° of
latitude further south.

Mean temperatures, unless given for every month in the year and with the
maxima and minima or range of the monthly oscillations, afford little useful
information as to the true character of a climate. No part of Great Britain is

remote enough from the sea to produce what is called a continental climate, that
VoL, II. 62
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is, one in which hot, dry summers alternate with winters of severe cold and
frost, continued until the air becomes clear and dry. Our climate is essentially
insular, and in choosing a residence regard should be had to the prevailing winds,
rainfall, humidity, the amount of sunshine, and the local features of elevation,
aspect, and soil.  In mild and humid districts, as Devon and Argyle, small tracts
of moderate rainfall may be found, and in colder and drier regions, as Yorkshire
and the N.E. of Scotland, there are spots or areas sheltered by hills from the
biting east and north-east winds.

Air is capable of holding in an invisible and impalpable form a quantity of
water-vapour varying with the temperature but increasing more rapidly as this
rises. Even when the temperature is far below freezing the air is not absolutely
dry, holding about 1 grain of water in the cubic foot. The air is said to be
saturated when it contains as much water as, at that particular temperature, 1t
can hold without depositing any as dew; and vice versd, given a certain amount
of vapour, the temperature at which it would begin to fall is called the dew-point.
The proportions for saturation are 2 grains at 30° I., 3 grains at 40°, 4 grains at
50°, 6 grains at 60°, 8 grains at 70, 11 grains at 80°, and 15 grains at 90". The
percentage of saturation represents the degree of humidity; thus, 4 grains in
the cubic foot will be saturation at a temperature of 50° ¥., 66 per cent of
humidity at 60° F., and only 50 per cent at 70° F. In the three instances just
cited the air will be felt damp, agreeable, and painfully dry respectively,
although the actual amount of moisture remains the same.

As the temperature rises, more vapour is absorbed by the air from the surface
of land and water, to fall as dew or appear as mist should the temperature sink
below the point at which the additional vapour can be held (as may be seen on
every clear summer evening and night), and to be taken up again invisibly with
the returning warmth of day; indeed, there is absolutely more moisture in the
air on a hot “dry” day in August than in a cold “damp” day in November;
and more in a warmed and occupied room than there is in the open air, especially
in winter, the vapour in this case being derived mainly from the breath of the
occupants and the combustion of gas.

Table XLI. gives the weight (in grains) of vapour in a cubie foot of saturated
air at temperatures from 14° to 88° F., and the diagram, fig. 716, exhibits
the same information graphically. From these it may be seen that at 80" F. the
air is saturated by 11 grains, at 60° F. by 6 grains, and at 40° F. by 3 grains;
and it is clear that if the humidity be 75 per cent at 60° F., dew will fall when
the temperature sinks to 53° F., but if the humidity at 60° be only 50 per cent
dew cannot fall until a temperature of 41° is reached. Ome can thus see how the
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young leaves and flowers of fruit-trees are more liable to suffer from light frost
in clear nights after warm sunny days, than in the cold, dull weather often
accompanying dry N.K. winds; for with a day temperature of 60° and 75 per
cent of humidity the lightest frost will cause a heavy deposit of hoar-frost, while
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Fig. 716.—Weight (in grains) of water-vapour in a cubic foot of saturated air from 15° to 90° K.

with a temperature of 40° and humidity of 50 per cent none will fall unless the
night temperature sink to 24"

TasLe XLL
Weight (in grains) of Water-vapour in a cubic foot of Suturated Air! from
14° to 88° F.
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14 1-0 30 | 20 46 36 62 62 78 10-3
16 11 32 2-1 48 38 64 6-6 80 110
18 1-2 34 2-3 50 41 66 7-0 82 113
20 1-3 36 25 H2 44 68 75 84 12+4
22 14 38 27 54 47 70 80 86 13-2
24 15 40 2-9 56 50 72 85 88 14-0
26 17 42 31 58 54 74 91
28 1-8 4 33 60 58 76 97

1When the air is thus saturated, the readings of the wet and dry bulb thermometers are the same; humidity
less than 100 per cent is indicated by the lower reading of the wet bulb.
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Evaporation in nature depends not so much on the temperature as on the
relative humidity of the air, and its consequent capacity for taking up more
moisture; it is therefore greatly aided by wind and movement, which carry off the
air as it tends to become saturated and replace it by drier. Evaporation tends
to lower the temperature of the air and of the surface-soil, since all bodies in
passing from the solid to the liquid, and still more from the liquid to the gaseous
state, abstract heat from their surroundings, which they give off again during
the reverse transition. Thus, a heavy fall of snow is followed by a perceptible
rise of temperature, and the “raw” cold that accompanies a thaw 1s well known.
Thus too is produced the refreshing coolness that follows the use of a water-
cart or hose on a hot sunny day, or of the wetted matting curtains in an Indian
bungalow.

Rain is the result of the sudden condensation of vapour (or, more strictly
speaking, finely-divided particles of water) contained in masses of warmer air in
the form of fog or cloud, when these come in contact with colder air or impinge
on the cold summits of mountains. It is thus heavier and more frequent on the
western coasts, where the vapour-laden winds from the ocean first meet the
mountains and hills of that part of Great Britain. On the eastern shores and
counties the rainfall is less, since the west winds have already deposited much of
their vapour as rain, and those coming from the north and east are for the most
part drier.

The average annual rainfall in the British Isles is about 37 inches, the average
in England and Wales being 33°76, in Ireland 3854, and in Scotland 46°56. But
in each division of the kingdom there are great variations; thus, in the eastern
counties of England the annual rainfall is only 25 inches, while in the hilly
or mountainous and moorland districts of Devon, Cornwall, Wales, the Pennine
Range, and Cumberland it varies from 40 to 80, and in particular localities 1t
is considerably more than 100 inches. The extreme mean annual rainfalls in
England are 15 inches at Thetford in Suffolk, and 145 at Seathwaite in Cumber-
land. In Scotland and Ireland similar variations occur, the midland and eastern
counties being, as a rule, the driest, and the western counties having a rainfall
approximating to the English maximum.

The heaviest rainfalls in Great Britain, i.e. 80 inches and upwards, are met
with in the Isle of Skye and the opposite mainland as far as Loch Linnhe; in
the Lake District of Cumberland and Westmoreland; on the Snowdon range
in North Wales; and over a small area among the South Wales Mountains n
Carmarthen.

It must not be forgotten, however, that there are great differences in the rain-
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fall of different years, especially in the south-west (as at Plymouth, where the
extremes hitherto observed have been 45 and 100 inches, and at Exeter 830 and 90),
and that, owing to local conditions,—chiefly the disposition of hills or headlands,
—there are in the districts of heaviest rainfalls spots in which it is less than the
average of those of the lowest; e.g. at Sidmouth in rainy Devonshire it is but 32
inches, and at Cockermouth in Cumberland it is only 22, though this town is but
a few miles distant from Seathwaite, where the maximum annual rainfall in the
British [sles is met with.

There is no relation between the rainfall and the humidity of the air, the latter
depending chiefly on the nature of the soil; the heaviest rainfall is frequently
found in mountainous places where a hard non-absorbent rock gives but little
opportunity for evaporation, and where, therefore, the amount of water-vapour in
the air may be, in ordinary circumstances, relatively small. Instances in proof
of this may be seen in Table XLII., which gives a summary of the rainfall, humidity,
and temperature at certain well-known health-resorts, together with the nature

TapLE XLIL—CLIMATE OF HEALTH-RESORTS.

| Mean | Mean | . M
Winter | Summer G4 ean ; .
Place subsotl, Tompora | Tompera| I3 | Aumusl | ainy | Humidiy
in deg. F.|in deg, ¥. in deg. F.|in inches.
Regent’s Park, | London Clay, .|| 416 | 569 | 13-8 | 25-16 | 164 80
Margate, ... | Chalk, ... | 41-8 | 564 | 109 | 2298 | 165 81
Lowestoft, ... Grravel .. || 40-8 | 548 | 114 | 2409 | 173 83
Cromer, " Cragland Blue Clay, e \‘ 406 | 554 | 120 | 2773 | 154 85
Sc&rborough Loam on Clay, ... | 408 | 541 | 100 | 26:68 | 195 83
Hastings, ... | Sand on Sandstone, 42-2 | 570 | 11-8 | 2926 | 137 82
Eastbourne, ... | West-end Chalk, East Loam, | 422 | 562 .. 12953 | 165
Brighton, ... | West-end Clay, ast Chalk, | 425 | 57-1 | 11-2 | 3043 | 163 78
Southsea, ... | Bagshot Sand and Clay, ... | 427 | 552 | 138 | 26:39 | 173 82
Ventnor, ... | Lower Greensand, ... ... | 442 | 577 | 105 | 28-33 | 167 80
Weymouth, ... | Sand, Shingle, Clay, ... || 435 | 56-8 | 10-3 | 2761 | 162 81
Teignmouth, ... | Marl, in parts Sand, ... || 438 | 570 | 124 | 3228 169 82
Torquay, leestone . ... || 435 | 559 | 108 | 3172 | 177 80
Falmouth, ... | Slate on Quartz, ... | 449 | 570 95 | 4349 | 204 81
Ilfracombe, ... | Shales on Sandstone, ... || 449 | 570 84 | 3163 | 191 85
Llandudno, ... | Limestone, ... .|| 4297 | 552 | 101 | 2752 | 175 79
Guernsey, ... | Granite, ... | 455 | 576 91 | 3328 192 85
Harrogate, ... | ... 395 | 534 | 127 | .. 82
Malvern, ... | e 41-2 | 56-3 | 128 80
Tunbndge Wells ...... 409 | 56:0 | 14+4 81

The above averages are for the years 1882 to 1888 inclusive, except for Brighton, 1879-1892,
and for Harrogate, Malvern, and Tunbridge Wells, 1890-1897. All, except for Brighton, are
from the records of the Meteorological Society. It must not be forgotten that the climatic
conditions of different places, in the same county or district, vary largely; elevation, shelter,
aspect, soil, and the proximity of water and trees, must all be taken into consideration.
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of the subsoil in most cases; thus Falmouth, built on hard impervious rock, has
nearly 60 per cent more rainfall than Cromer, but 5 per cent less humidity.

The dew-point is the temperature at which air in the course of cooling can no
longer retain its water as an invisible vapour, but lets it fall in minute drops
which, according to circumstances, take the form of dew, hoar-frost, fog, or mist.
The warmer the air the more moisture does it take up from the soil, rivers, sea,
&c.  While the sun is shining, the earth receives and absorbs more heat than it
loses by radiation into space; but at night, unless radiation be checked by over-
hanging trees or clouds, and there be not enough wind to keep the lower air in
constant movement, the earth rapidly cools, and in so doing brings down the
temperature of the air in contact with it. When the temperature of the air falls
below its dew-point, some of its watery vapour is deposited, either as dew or
as hoar-frost—according as the dew-point is above or below 32° F.,—and most
abundantly on those objects, as grass and twigs, which are the best radiators.
Hoar-frost is not frozen dew, but dew deposited in the form of ice from air
whose dew-point 18 below freezing.

The formation of fog, unlike that of dew, is favoured by a moderate movement
of the air, and indirectly by irregularity of the surface of the country. It results
from the rapid cooling of large masses of air to below their dew-point, (1) by
the mingling of volumes of warm humid air and cold dry air (provided the
temperature of the mixture be below its dew-point), (2) by the sudden chilling of
vapour-laden air when it impinges on cold hilltops or cliffs, (3) by the air passing
over land cooled by evaporation, as wet clay soils, or (4) over the surface of lakes
(provided the water in these be colder than the air). The fogs which form over
running streams in frosty weather are, however, due to the condensation of the
vapour rising from the warmer water; and in valleys and over damp meadows
fog is often caused by the colder and therefore heavier air from the higher lands
around flowing down and condensing the vapour in the warmer air in the valley,
which, if there be little or no wind, may gradually assume the appearance of a
lake of white mist.

Though fog and mist, which differ only in the size of the coalescing drops of
water, may, like dew, saturate the clothing of persons exposed to them, they are
by no means necessarily indicative of dampness of site. No such suspicion
attaches to those that cap the summits of high hills, or veil the cliffs and head-
Jands of the southern and western coasts, or to the fogs to which the heights along
the course of rivers are exposed; but the case is totally different when they mark
the sites of ponds and water-courses that have disappeared through drainage, or
haunt low-lying clay-lands and tracts where the ground-water is near the surface.
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In and near towns, where the air is charged with smoke, the particles of
carbon attract and condense the moisture of the air, and form fogs which are
marked by a yellow or brown colour and a pungent acid and tarry smell.

CHAPTER IL

THE SITE.

It is only in the country that one has a perfectly free choice as to the site of
a house, including the several conditions of soil, elevation, and aspect.

Soil.—The influence of soil is more felt in the country than in towns, where
paving and drainage tend to obliterate the differences due to greater or less per-
meability. Generally speaking, granite, slate, sandstone, and limestone rocks
provide the very best sites; sands, gravels, and chalk are next in order of merit,
provided they are deep and free from an admixture of clay; while marls, brick-
earth, and clays are the worst, since they absorb but little of the rain, but hold
it in every depression until it evaporates.

Surface accumulation, however, can always be prevented by paving and
surface-drainage; ground-water is usually a more important point for considera-
tion, and is, at the same time, far more difficult to deal with. No site can be
considered healthy where the ground-water is found at less than 12 feet from the
surface, or 15 feet if its level be subject to considerable fluctuations. If nearer
than 15 feet its level should be, as far as possible, lowered and fixed by subsoil
drainage; and the area on which the house stands should be covered with con-
crete or asphalt, to prevent the ascent into the building not only of moisture but
of the ground-air, whether through the rise of the ground-water, or the warmth
of the house. Pervious soils, as chalk and gravel, if forming beds of 10 or 15
feet in thickness over an impervious bed such as clay, are among the most
dangerous and deceptive of sites, since the ground-water will probably be found
within a few feet of the basement, and may at times rise into it; and should there
chance to be a depression in the clay at that spot, the house will practically stand
over or in a concealed pond. In the case of a river-side house—if it cannot be
at any considerable height above the river,—a clay soil, the stiffer the better, is
far preferable to one of gravel, as the latter will be permeated by water, which
will rise and fall with the river itself. The more permeable a soil the more liable
it 1s, with its ground-water, to become polluted by soakage from cess-pits, dung-
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yards, and foul ponds,—a danger which in the case of chalk is increased by the
frequent occurrence of fissures of extreme length.

A good fall to assist surface-drainage as well as that of the house and subsoil
is always desirable, but in building on a steep hillside several precautions are
necessary. On no account ought a house to be built against a cliff, whether
a natural one or formed by excavation: and if the hill rise abruptly within
a short distance, a deep trench should be dug along it to receive and divert
the surface-water and storm-water from the site of the buildings; such a trench
may, if made large enough and planted, add to the beauty of the grounds.
Another site to be avoided is the line of contact on a declivity between a super-
posed pervious and a subjacent impervious bed, if the plane be not in an opposite
direction to that of the surface, since the ground-water in the upper bed will
emerge along this line in the form of springs, at any rate after heavy rains,

So, too, in building on eclays, seams of gravel, which act as drains for surface-
waters, and give rise to “land-springs”, should be looked for and drained. A
further objection to clays is their tendency to shrink during long periods of
drought, thereby leading to sinking of foundations and cracking of walls.

Unless well protected by plantations of pines or other evergreen trees, houses
on plains are exposed to cold winds; whereas in hilly, or even in undulating
districts, it is not difficult to select sites that shall be sheltered from cold or
stormy winds and yet enjoy the maximum of sunshine at all times of the year.
But a further advantage sometimes obtainable in hilly countries is that, by
certain arrangements of ranges of hills of even moderate altitude, rain and
thunder-clouds are diverted, so that particular localities or valleys may enjoy an
exemption from the heavy rainfalls general in the district, and a drier and warmer
climate than their geographical position would lead one to expect. Cockermouth,
Sidmouth, and other places already referred to, are examples in proof.

Fig. 717 represents the banks of a river, rising on one side as lofty cliffs, with
villas or cottages perched picturesquely on every ledge; aa is a bed of gravel or
drift resting on the rock BB, which is capped on the right by a stratum of sandy
soil cc. The gravel is traversed by a river b, and the ground-water stands at
the same level, EE, as the stream. The house F is sufficiently raised above the
ground-water to be dry and healthy, but ¢ on the other hand is not; indeed,
should there be any considerable rise of the water, it must mount into the cellars.
The houses H and 1 are each on the rock, but while & is well away from the cliff,
and the storm-waters descending the slope will be carried off by the trench L, the
other house 1 is built against the cliff and will inevitably be damp and unhealthy,
exposed not only to storm-waters but to the drainage from cc, which in wet
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weather may issue at ¢’ like a spring. The position of the house K is healthy
though bleak.

The most potent factor in the healthiness of a locality is the seoil, and it
was a no less wise than witty saying of the great German hygienist, Petten-
kofer, that “we do not go from home for change of air, but for change of
soil”. The ceaseless movements of the air preclude any appreciable differences
in its actual composition, but the most diverse climates may occur within a few
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Fig. 717.—Some House-sites.

miles, as in the familiar instances of East and West Brighton, or Bromley and
Penge in South London. The influence of the soil on temperature, radiation,
humidity, and evaporation is marked and manifold. The heavest fall of rain
sinks deep into the chalk, leaving the ground as dry as before, while on clay the
water lies slowly evaporating for days or weeks, rendering the atmosphere damp
and cold. Granite, trap, mountain-limestone, slate, and marble, may for practical
purposes be considered impervious. Sandstones and chalk are decidedly porous,
and capable of absorbing a considerable amount of water, which displaces the air
that filled the pores when the rock was dry. Water, however, not only sinks
into pervious rocks and soils, but rises upwards in them by capillary attraction,
and to a greater height the finer the structure and smaller the pores; on the
other hand, it sinks more easily and rapidly into the coarser rocks and looser and
coarser soils. The constituent particles of clay are of extreme fineness, and in
the dry state would be described as dust; hence the capacity of clay for passing
air or water through it is less than half that of loam, and perhaps one-hundredth
that of sand and gravel.

Much of the rain absorbed by the surface-soil is, if the humidity of the atmos-
phere be considerably below saturation, returned to the air by evaporation, as is
that which rises to the surface by capillary attraction. But heavy and repeated
rainfalls force the water already in the soil progressively downwards, until
it meets with a more or less impervious stratum of rock or clay, where it tends
to accumulate, and to form a sheet of water filling the interstices between the
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particles of the soil. This «ground-water”, as 1t is called, moves in the direction
of the incline of the solid bed on which it rests, and with a velocity proportioned
to the gradient and to the looseness of the soil in which it is held. If owing to
denudation it come to the surface, a spring is the result. More often it makes
its way to a river, the volume of which it helps to swell; but in sandy soils the
reverse sometimes occurs, and the river by percolation through its bed serves
to feed the ground-water. Such, indeed, is the sole source of the water obtained
from wells in the valley of the Nile, where the rainfall is insignificant, and,
owing to the extreme dryness of the air, evaporates almost immediately.
Ground-water is everywhere liable to pollution by percolation from foul ponds
or cess-pools, since the water from these enters the soil at a depth to which
the bacteria, whose function it is to convert organic into inorganic matter, do
not penetrate.

When the upper layers of the soil are not saturated with water the interstices
are occupied by air, largely composed of carbonic acid, and containing also other
gases, the products of the decomposition of organic matter. With the rise and fall
of the ground-water, and with variations in barometric pressure, the ground-air
is forced out or atmospheric air drawn in. In order to prevent the rise of the

ground-air and moisture into the dwelling—a danger to be especially feared in
winter when the air of the house is warmer than the ground-air,—it is necessary
to cover the site of the house with an impervious layer of concrete or asphalt.
Pettenkofer, the great authority on all that concerns the movements of water
and air in the soil, is of opinion that the carbonic acid in both is due to the action
of bacteria, analogous to those of nitrification, on the organic matter in the soil,
and that the fatal results of incautiously.entering vaults in cemeteries bave been
caused, not by mephitic exhalations, but, precisely as in like descents into wells,
by the accumulation of carbonic acid gas from the soil. But whatever other
gases the ground-air of the country—that is to say, under natural conditions—
may contain, there is no doubt as to the impurity of that in the town. Coal-gas
is always present from the yielding of the joints in the gas-mains under the
vibration of the traffic in the streets. Cases of poisoning, with symptoms not
unlike those of typhoid, are often observed on the Continent and in America,
where the winter is more severe than here, and especially in underground rooms,
though there may be no gas laid on to the house. Pettenkofer has experimen-
tally shown that it is not, as is commonly supposed, that the frozen surface-soil
will not permit the gas to escape into the atmosphere, but that the ground-air
is drawn, even for some hundreds of feet, in the direction of buildings the interiors
of which are at temperatures much above that of the earth and outer air, and
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this, too, irrespective of the actual temperature or time of year. Coal-gas may
produce serious consequences without being suspected, for the poisonous consti-
tuents are inodorous, the characteristic smell of gas being due to tarry and oily
matters which the soil, until it becomes saturated with them, may effectually arrest.

The temperature of the surface of the earth on a cloudy day follows the changes
in that of the atmosphere, but when exposed to the direct rays of the sun, the soil
absorbs heat and acquires a higher temperature. Dark, coarse, dry soils absorb
most, and may attain a temperature of 50° C. (122° F.) or more; light-coloured,
fine, and moist =oils absorb least heat, and its emission by radiation 1s propor-
tioned to the absorption, though, in consequence of evaporation, a soil cools more
rapidly when damp than when dry. Dry soils of any kind are thus rightly
deemed warmer than those which are constantly damp.

« Made earth” is the euphemistic expression current among builders for the
rubbish, ashes, dust, and “slop” with which they find it profitable to fill natural
or other hollows of a building-site. Being, like the contents of dust-bins and
the road-sweepings, of which it chiefly consists, largely composed of animal and
vegetable refuse, it is liable to putrefy and ferment for years, with the gravest
consequences to the health of the occupants of the houses as well as to the
stability of the buildings. Tt is most to be feared on sites ostentatiously adver-
tised as fine deep gravel or sand, since it pays the builder well to excavate and
sell these materials, and to substitute rubbish which costs him nothing, and for
taking which, indeed, in some cases, payment is made to him.

The influence of soil on health is undoubtedly modified to a great extent
by drainage and building. No one now associates agues with the fashionable
London quarter of Belgravia, yet at one time the marshes of Ebury were scarcely
habitable.

Much has been written of late on the distribution of diseases in the British
Isles, and many unintelligible conclusions as to the connection between the geo-
logical formation and the prevalence of certain diseases have been drawn from
mere statistics, the vere cause being lost sight of meanwhile. That malarious
disease—the so-called remittent, intermittent, or marsh fevers, and agues—are
rooted to the soil in certain localities, no one doubts; nor that, apart from the
bacterial theories of its causation, the “malaria requires for its development a soil
containing organic matter in excess of the needs of the vegetation, together with
a certain degree of temperature and of humidity, all three factors being essential”.
Unknown in arctic regions, it appears in such as Finland only in unusually
warm summers; further south it prevails constantly in summer or autumn; and
in hot climates it is always present except during prolonged drought. Its
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absence from places at considerable elevations is only accidental, for where, as
in Mexico, Armenia, and elsewhere, the above-mentioned conditions are found, it
may be met with at many thousand feet above the level of the sea. It is most
prevalent while the ground-water is subsiding, but complete submergence or
desiccation of the soil arrests it. Drainage of the subsoil, and cultivation, serve
to reduce or even to abolish it, provided the crops are not, like rice and sugar-
cane, such as require irrigation. In climates, however, like those of West and
Equatorial Africa, and in the deltas of great tropical rivers, the task of eradica-
ting the disease is obviously impossible. Ague still holds its ground in the Fen

Country of Lincoln and Cambridge, and in Romney Marsh in Kent, though it |

is less general and of a far less severe type than formerly. It also lingers here
and there in other parts of the country. The remittent and the intermittent
(quotidian, tertian, and quartan) fevers differ only in degree and pass one into
another, the intensity and the fatality being greater in warmer than in colder
climates.

Goitre is a disease which appears to be caused or favoured by the use of waters
from the dolomitic or magnesian limestone rocks—at any rate, under certain
ill-understood conditions. It occurs occasionally in all places, however, but is
not so prevalent now in Derbyshire as formerly. In some Alpine and Himalayan
valleys it is endemic, as it used to be in the district of the Peak in Derbyshire;
and when the present water-supply from the magnesian limestone was provided
at Sunderland, fears were loudly expressed as to the consequences, but no ill
effects have been observed. Dr. de St. Lager, from a study of the French
conscripts, came to the conclusion that the combination of iron with the salts of
magnesium and lime was necessary to induce goitre, but other observers attach
more importance to the habits of the people as bearing on the circulation and
action of the heart. The whole question is, in fact, involved in obscurity.

Rheumatic affections are prevalent in cold, damp soils, but acute rheumatism,
or rheumatic fever so called, is more frequent in dry, windy, and comparatively
warm situations and seasons, being, as is now generally accepted, a totally
different disease.

Phthisis or econsumption, both in the tubercular and the catarrhal forms, is
favoured by dampness of soil, air, and dwellings, and a notable reduction in the
death-rate has followed the lowering of the ground-water by improved drainage;
but the tables compiled by Dr. Ogle, showing the comparative mortality from
phthisis and from other diseases of the respiratory organs, prove beyond question
that these diseases are far more directly connected with the habits and occupations
of the people: bad ventilation of dwellings and workshops, and the continued
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breathing of irritating dust, have more to do with the production and develop-
ment of respiratory diseases than any outward conditions of site and climate.

Diphtheria is connected with insanitary conditions, as is enteric or typhoid
fever, but in the latter the seasonal prevalence is greatly influenced by the
movements of ground-water.

Elevation.—There are no places in these islands of sufficient elevation to
permit of the full effects of diminished atmospheric pressure and rarefied air
being felt as they are in the Swiss health-resorts of the Engadine, or Davoz
Platz, where above the region of rain-clouds people can bask in the warmth of
the sun’s rays (which are unchecked by atmospheric moisture) when the air-
temperature in the shade is below freezing; in such districts the respiratory and
circulatory functions, and consequently the general nutrition, are strengthened
and improved. The influence of residence in hilly localities in this country
is chiefly connected with the exertion incident to constant ascents of steep
gradients, calling for increased action of the heart and lungs, highly beneficial
under normal conditions, but in weak subjects, or when carried to excess, leading
to dilatation of the heart, or to that of the air-vesicles, a condition known as
Emphysema.

Aspect.—The influence of aspeet on the comfort and healthfulness of a house
cannot be denied. Generally speaking, it is not desirable that a house should
stand four-square with the points of the compass, since some rooms will in that
case never receive direct sunligcht. As a rule, morning-rooms should face the
south-east, and drawing-rooms, most used in the afternoon, the south-west. The
south-west, also, is the best aspect for verandahs and terraces or conservatories,
which are enjoyed in the long summer evenings. The dining-room might face
south-east or south-west, according as it is used by the family as a morning sitting-
room or chiefly for afternoon meals. The library should not be too dark, but
strong sunshine being undesirable, it is best for it to face the north-east or north-
west. The kitchen, again, should not be gloomy, and being usually the servants’
sitting-room when their work in the house is done, ought to have a westerly
aspect, south-west rather than north-west. Light, too, is essential to cleanliness,
and should be secured for sculleries and other offices. The larder, however,
which must be cool, should always be on the north or north-east, though with
ample allowance of window for ventilation and light. Bedrooms will of necessity
face all sides, but the night and day nurseries should face the south-east and south-
west respectively wherever possible. The west and south-west walls, being exposed
to the heaviest rains, may with advantage be covered with evergreens; in fact,
there is no better protection against damp than ivy, the broad leaves of which
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keep off the rain, and evaporate the moisture which its tendrils suck out of the
porous brick and mortar. Walls well covered with ivy will always be found dry
and dusty even in the wettest weather. The objection sometimes urged against
ivy, that it harbours ver-
min, is the strongest evi-
dence of the protection it
affords against damp and
cold, since it is on this ac-
count that snails and in-
sects seek its shelter for
their winter-quarters.

7am,
E

In  calculating  the
amount and intensity of
sunshine, falling on the
walls or entering the win-
dows on any given aspect,
regard must be had to the
right ascension and declin-

Dec. 2, M— > ation, or, in other words,
June 21, 58—

Fig. 718.—Sunshine and Aspect.

.
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the orientation and altitude
of the sun at each season
of the year. The former is the same in all places so long as the sun is above
the horizon; the latter varies with the latitude. In the accompanying diagrams
these are given for Central Germany, which is in the same latitude as the South
of England; but further to the north the sun is
visible for a greater number of hours in summer and
for a smaller number in winter, rising and setting
more to the north or the south respectively.

Fig. 718 shows the angles at which the sun’s
rays enter the windows on each side of a house
standing directly north and south, on June 21 and
December 21, the former heing distinguished by
open and the latter by black feathers to the arrows.

Fig. 719-;}};1:; SutbesdiEibadzy seagn From this it will be seen that in mid-winter the
south window alone admits direct sunshine.

Fig. 719 shows the sun’s altitude at noon on the 21st day of each month in
the year, from 15° 4" in December to 62° 4’ in June.

Figs. 720 and 721 show the incidence of the sun’s rays in a room facing south,
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every two hours from 8 a.m. to 4 p.m. on the 21st days of June and December,

in the latitude of London. o B
Fig. 722 explains the ratio which the intensity of illumination bears to the
angle of incidence, and applies alike to the intensitv of the sun’s rays at different
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Figs. 720 and 721.—Incidence of the Sun’s rays at Noon in Window facing South between the hours of & a.m. and 4 p.m.

seasons of the year, different hours of the day, and different terrestrial latitudes,
and also to the distribution of light in a room at different distances from the
window or other source of light. It represents a number of pencils of light,
a, b, c, d, and e, each including 10° of are, proceeding from the same luminous
point o, and therefore, under like conditions, of equal illuminative power. But
falling on the horizontal o
surface m 1 at different
angles of incidence, they
are spread over spaces In-
creasing as the tangents of
the angles that the rays
make with the perpendicu-
lar om, and the intensity of
illumination in the several
zones will be inversely as
the squares of their width. In this instance the sections fg, ik, and k1, being
(approximately) as 1, 2 and 32, the relative illumination will be as 1%, (§)?, and
(2, or 1, L, and ;. In the last case the angle made by the rays with the
horizontal is 25°. Less, however, than 30° should not be permitted, since the
light, even though derived direct from the sun or sky, will then be so dispersed
that the end of the room most remote from the window will be inconveniently
dark; and in this respect lofty rooms, or, rather, rooms high in proportion to
their depth, present a great advantage.

m T f T z T h T li T T i T T T 1
Fig. 722, —Ratio between Intensity of Illumination and Angle of Incidence.
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Opposite windows equalize the illumination throughout, and even as regards
schools the prejudice against “cross lighting” has little if any justification so
long as the light from the right hand cannot be the stronger. Reading, and
indeed any work requiring a clear vision, is nowhere so easy and pleasant as
in the open air, when the sky is lightly “overcast”. and the light seems to come
from all sides though from nowhere in particular.

There are two other factors determining the degree and amount of illumi-
nation in a room, which, depending on the width of streets and the height of
houses, assume great importance in town-dwellings, though they must not be
ignored in the arrangement of wings and detached buildings in country houses.
No room can be considered properly lighted unless the whole or the greater part
of the portion in which the occupants move, receive 1ts light direct from the sky.
In towns, and wherever the view of the horizon is obstructed by buildings, trees,
or rising ground, the ceiling will necessarily receive diffused and reflected light
only; and it is with the aim of aiding reflection that ceilings are usually white-
washed. The nearer the tops of the windows approach the ceiling the less will
be the depth of the zone of comparative darkness. The admission of strong
sunshine may indeed be undesirable, and for libraries, studios, laboratories, and
especially for mieroscope rooms,
a north aspect is decidedly to be
preferred, provided always that

the window-space be ample, and
a wide expanse of sky visible
throughout the chamber. But
in all rooms used for living, read-
ing, writing, needlework, &ec., the
plane dividing the upper zone
of diffused and insufficient from

Fig, 723.—Light and Shade in the several Stories of a House.

the lower of direct and sufficient
light should be above the heads of the occupants, or at least above their work.
The distribution of light and shade in the several floors of a house situated in
a street which is a little wider than the height of the houses on either side, is
shown in fig. 723; the third and fourth stories are seen to be adequately lighted,
but the second and lowest inadequately—especially the ground-floor.

The other factor—which Prof. Forster of Breslau, borrowing a term from
optics, calls the < angle of aperture”—is determined by, or is a measure of, the
vertical height of the portion of the sky visible at the centre of the floor, or, as I
would rather put it, by a person seated at a table in the middle of the room.

T
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In fig. 723 it is indicated by the lines fd and gd, drawn respectively from the
summit of the opposite buildings, and from the head of the window, to the point
in question. In this figure it is seen to be ample on the top floor, less on the
next two, but non-existent on the lowest, in which the head of the worker is in
the zone of shade, and sky-light
can be enjoyed only by sitting
close to the window. In a base-
ment room, even this could be
obtained only by means of a wide
area, 1f at all.

Fig. 724 shows the distribution
of light and shade, without regard
to the angle of aperture, in the
ground, first, and second stories of
houses, the heights of which are to the width of the streets as 1:1, 1:1°5, and
1 :2 respectively. It shows also the improvement of the illumination of the
lower rooms with the widening of the street.

Town-Houses.—The light and air of cellars and basement-rooms must
not be forgotten. If the entire site of the house be laid with concrete or
asphalt, and the walls and footings to the ground-level protected from damp,
one great objection to underground rooms is removed; but when such are
occupied continuously—whether as living rooms, kitchens, offices, workshops,
warehouses where packing is carried on, or indeed otherwise than as mere
cellars for coal, beer, or wine,—they should be brought under the same regula-
tions respecting light and air as over-ground floors; and the diagonal, whether
at 45°, or as at present permitted in the Metropolis at 635, with the ground,
should be drawn to the sills of the basement windows, and not of those of the
ground-floor. This would necessitate the excavation of wide areas in the rear,
and would preclude the practice of building a roof over the yard, which is often
allowed, though it converts the ground-floors into back-to-back buildings, and
consequently adds considerably to the difficulty of ventilation. The require-
ments of the London Public Health Act, 1891, Sec. 96, are a considerable
improvement on those of the corresponding Sections 72 and 74 of the Public
Health Act, 1875, in force elsewhere, though they are to a great extent nullified
by the exemption of underground rooms which are occupied together with any
other apartments in the house.

Again, all regulations as to the number of square feet to be left vacant in the

rear of a building are futile, unless the free movement of air along the entire
Yor. IL 63

2H )

Fig. 724.—Influence of Width of Street on Illumination of Rooms.
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length of the block is ensured; the so-called open space in the rear of some
aristocratic “mansions” or block-buildings is really nothing but a well. For
like reasons, squares, quadrangles, and courtyards, surrounded by buildings on
all sides, should have openings—not necessarily thoroughfares—at the corners to
permit free circulation of the air. |
Streets cannot be too wide, and should never be less in width than the height
of the abutting buildings, to which again a limit should be placed; the height of
90 feet to the wall-plate or eaves permitted by the Metropolitan by-laws is
certainly too high, except for isolated buildings standing in extensive grounds,
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Fig. 725.—Diagram illustrating Regulations for New Houses in Liverpool.

or for factories and warehouses. Fig. 725 shows the requirements of the regula-
tions adopted for new buildings in the residential streets of Liverpool, and
recommended in the Metropolitan Bill as originally drafted. The height of the
houses, it will be seen, is not to exceed the width of the street, nor in any case
to be above 90 feet from the ground to the top of the walls; while a line drawn
from the ridge of the roof to the foot of the wall of the opposite houses, or in the
rear to that of the wall or fence dividing the backyards of contiguous houses,
is to make an angle of no more than 45° with the ground, which is, in fact, that
obtainable in a street where the height of the walls does not exceed 1its width,
and the pitch of the roofs is not more than 45°.

The paving of streets has an important effect on the health and comfort of
householders in towns. A perfect paving should present a surface sufficiently
hard and smooth to reduce the friction of passing vehicles to a minimum, while
at the same time affording the requisite foothold for horses; it should be dgrable,
not wearing into furrows and depressions, or crumbling into dust; .impervmus to
moisture, easily cleansed, and sufficiently elastic to be nearly noiseless. Such
an ideal has not been, perhaps never will be obtained, but the nearest a,pproa?ch
is likely to be found among the asphalts or concretes, the chief defect of which

PAVING. 433

1s their “ greasiness” when neither quite dry nor thoroughly wet. Granite cubes
are durable, but the noise of traffic over them is intolerable in residential
quarters. ~ Wood paving when first laid seems perfect, but it is not lasting
and, in spite of treatment, is too absorbent, often emitting in hot weather a
perceptibly ammoniacal odour. Macadam, though suitable for country roads
and quiet suburban streets, is wholly unfit for the lines of heavy and ceaseless
traffic. The practice of repairing such roads with gravel and flint is bad, since
crushed flint has no tendency to consolidate; for country roads at any rate,
limestone is even better than granite, becoming compressed under the traffic
into a mass almost resembling concrete. The more frequently and thoroughly
a macadamized road is swept, the less the wear and tear and the total quantity
of detritus removed in a given time.

For foot-ways the Imperial, Victoria, and other artificial stones are good
materials, now being largely used in preference to York flags, which, as is
implied in their name of flag-stones, are given to flaking, especially after
frost.  Asphalt and concrete laid in sitd are, in some respects, excellent
materials for foot-ways; they are practically jointless, and therefore present
an even surface easily cleaned, and from which rain rapidly runs off.  This
very continuity of material has, more especially in the case of concrete, a
counterbalancing disadvantage, namely, the difficulty and expense of taking
up the pavement when required for laying or repairing the mains for gas,
water, and electricity, and the still greater difficulty and expense of making
the pavement perfect again.

In London and the majority of large towns, Bristol being the most notable
exception, the ventilation of the sewers is effected wholly or in great part by
gratings in the roadway, under which trays of charcoal were suspended (with
the view of absorbing noxious gases) until their uselessness was recognized.
There is no denying that these grids occasionally emit offensive odours, but
their closure would only lead to the sewer-gases forcing an exit through traps
or gullies, perhaps into the very houses. Moreover, the air of a well-ven-
tilated sewer is mnearly odourless; offensive gases are in all cases the result
of putrefying deposits, and their occurrence calls for the removal of the deposits,
or of the structural defects causing them. Should smells be given out from
the gullies in the gutters, as not infrequently happens during prolonged
droughts, all that is required is to pour in a few pailfuls of water to restore
the seal of the trap.

Country-Houses.—In the country nothing contributes so much to the
picturesque appearance and enjoyment of a house, as well-grown and judiciously-




434 CLIMATE AND SITUATION.

planted trees and shrubs. They should not actually overhang the dwelling, but
should be so placed as to shelter it from cold winds and heavy rains, as well as
from excessive heat. Conifers and evergreens best serve the former purpose,
and deciduous trees, since they do not obscure the light in winter, the latter.
Deciduous trees should not, however, be too near the house, as the fallen leaves
foster dampness in the soil around; evergreens, on the other hand, shed their
leaves less heavily, and in the drier months of early summer. As to the influence
of woods and forests, it is only necessary to add that, provided they are not so
near as to impede the movements of the air around the house, they can have no
ill effects, while they may afford protection against cold winds; and pine-woods
are permissible in the closest proximity, possessing many advantages peculiar to
themselves, with few or none of the usual drawbacks.

Plants obtain from the carbonic dioxide of the atmosphere all the carbon
required for building up woody fibre and forming starch and sugar, the oxygen
evolved in the fixation of the carbon—a process carried on in the green cells
under the influence of light—more than compensating for the converse changes
involved in their respiration properly so-called; the net result is the purification
of the air for the maintenance of animal life.

Sites near rivers are as a rule undesirable for permanent residence, on account
of dampness of soil, exposure to mists, and—when the river winds through deep
valleys between steep hills or cliffs—want of free movement of the air and
perhaps also of sunshine, while all river-side sites are exposed to the risk of
floods. The dampness of the soil depends on the elevation above the level of the
water, and if this be 15 feet or over the objection disappears. If less, the whole
space on which the house stands must be covered with concrete or asphalt, and
the walls constructed in such a manner as to be really damp-proof. Should the
soil be pervious sand or gravel, it would be wise to build the house on arches,
i.e. to have the basement open along the greater part of at least two opposite
sides, in addition to the other precautions. Water-side houses should not be
nestled in trees, and when built in a valley, the sunnier side of the valley should
be chosen. The foot of a hill with a northerly aspect would be the worst
possible site for a dwelling, especially if in a bend of the valley shutting out the
morning and evening sun.

The health-giving influence of sea-air, whether due to the presence of ozone
and the absence of germs, or to factors at present unknown, is beyond doubt;
but the site of a seaside house should be beyond the reach of or sheltered from
the direct impact of the spray, and the outer surface of the walls should be
rendered impervious, since they are apt to become saturated with salt, which
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keeps them constantly damp; the foot of a cliff is always unhealthy, as are the
low alluvial shores of an estnary where the fresh and salt water meet, and the
retiring tide leaves an expanse of mud.

Nuisances.—Trades and manufactures from which noxious gases are given
off may be injurious to the health of the surrounding population, or may be
merely offensive to the sense of smell. They are alike the subjects of legisla-
tion, but too often (the enforcement of the Acts being intrusted to local authori-
ties in which the manufacturers have frequently a preponderating influence)
the law becomes practically a dead letter; besides, there is no legal or authori-
tative definition of what constitutes in each case ““the best available means”
of obviating the nuisance. Many trades are injurious to the health of the
operatives themselves, but not to that of the neighbourhood; with these we are
not here concerned. Those that are public dangers are chiefly of a chemical
kind. Hydrochloric acid is emitted from alkali-works and also from potteries
during the process of salt-glazing. Chlorine is largely produced in bleaching-
works and in the manufacture of bleaching-powder, the so-called chloride of
lime. In the roasting of certain ores, consisting for the most part of sulphides
of copper and lead, sulphurous acid and arsenical vapours are passed into the
air, and in the emanations from vitriol-works nitric acid is also present. The
latter is also evolved in the production of aniline colours, while sulphuretted
hydrogen and ammonium sulphide are emitted from gas-works, and in the
manufacture of sulphate of ammonia and other chemicals, and in enormous
quantities from the spontaneous decomposition of alkali-waste. All these
gases are most injurious to health when inhaled in the concentrated forms
in which they are met with in chemical and alkali works, potteries, and many
other industries in which lead, arsenic, mercury, &ec., are employed, but the
consideration of these belongs rather to factory and industrial hygiene, which
is beyond the scope of this work. In the small quantities in which they are
present in the general atmosphere their injurious effects are most evident in
the destruction of vegetable life around the great centres of industry, although
they cannot but exert a deleterious influence on the health of the population.
Such acid gases and vapours in the air act as irritants on the mucous membranes
of the respiratory passages, and to them as well as to the presence of sulphuric
acid from the combustion of coal and gas in towns, is doubtless due the greatly
increased prevalence of late years of naso-pharyngeal catarrhs and polypi. The
sulphides of hydrogen and of ammonium tend to impoverishment of the blood,
and arsenical vapours to catarrhs of the eyes, bronchi, and the alimentary
tracts, as well as to irritation of the skin, but these are rarely experienced
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outside factories, except as a result of arsenical pigments in wall-papers and
other decorations, such as artificial flowers.

Among trades which, though not proved to have any deleterious effect on
the health of the neighbourhood, are nuisances in consequence of the offensive
odours they emit, may be enumerated those of the tanner, fell-monger, gut-
scraper, blood-boiler, glue-manufacturer, tripe-boiler, soap-maker, tallow-boiler,
fish-manure and superphosphate manufacturer, chemical manure-works of all
kinds, and fried-fish shops. Brick-fields, too, are in some places nuisances
from the smells given off by the refuse used to burn the clay, and cement-
works, though usually isolated and in the open country, evolve highly acrid
fumes. The smoke emitted from factory and other chimneys may be a very
real nuisance, thongh of a different kind.

Sewage-farms on unsuitable soils, or under careless or unscientific manage-
ment, often constitute grave nuisances, but it is quite certain that sewage-farms,
properly designed and managed, may be absolutely inoffensive.  They are so
at Berlin, where asylums, schools, and gentlemen’s houses have been erected
everywhere in the vicinity. Since, however, there can be no assurance that
a sewage-farm will never be mismanaged, and since it Is extremely difficult
under certain conditions of wind and weather for even the best manager to
prevent objectionable sights and smells, the house-hunter will act wisely in
avoiding the too close proximity of such an outlet for putrescent matters.

CHAPTER IIL

WATER.

The vapours rising from sea and land are condensed into rain on meeting
with currents of cold air, or impinging on mountain-tops. When first formed
the rain differs little, if at all, from distilled water, but in its fall it takes
to itself various gases and suspended matters from the air. On reaching
the earth, part is evaporated and part absorbed, the proportions varying with
the perviousness of the soil, and with other conditions; if the rainfall be heavy
and the face of the land inclined, and especially if the soil be rocky or plastic,
much runs off as storm-water to the nearest stream or lake. Of that which
is absorbed, part is taken up by the roots of trees and plants, to be again
evaporated from their leaves; but the largest portion sinks downwards until,
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meeting with some impervious stratum, it forms a sheet of water, filling the
interstices between the particles of the soil. This is the “ground-water”, to
which reference has already been made. In some localities it is nearly stagnant,
rising and falling with rain and drought; but usually it flows slowly onwards,
following the decline of the impervious stratum which forms its bed,—and which,
by the way, need not correspond with the surface-contour,—until it finds an
exit as a spring or enters the channel of a river. During its course through
the soil it takes up everything organie, inorganie, or gaseous, capable of being
dissolved.

The mineral constituents of all waters take their character from the nature
of the beds through which they have percolated. The most important are
the carbonates, chlorides, and sulphates of potassium, sodium, calcium and
magnesium among the alkalies and alkaline earths, and of iron among the
metals. Magnesium and iron are found only in certain localities, and 1odides,
bromides, lead, arsenic, &c., still more rarely. These, as well as the chlorides,
and sulphates of sodium and magnesium, when present in amounts rendering
the water unfit for ordinary household use, constitute it a medicinal water.
Caleinm and magnesium salts give hardness, and an excess of chlorides, as
in salt water, has a similar effect.

« Aération” is an equivocal expression. Water exposed to the air absorbs
its constituent gases, though in different proportions, oxygen being far more
soluble than nitrogen. Water in the soil absorbs the ground-air, in which
carbonic dioxide (CO,) is present in proportions enormously in excess of that
found in the atmosphere. The so-called aération of spring-water is therefore
very different from that of river-water: the “air” contained in the latter is
composed largely of oxygen, and will support the respiration of fishes, but
that in spring-water consists mainly of carbonic dioxide, which is irrespirable,
In the small quantity in which the latter usually occurs, it is the product
to a great extent of the decomposition of organic matter, but the carbonic
dioxide in such mineral waters as Seltzer, Johannis, &c., has a different origin.
However derived, it imparts to the water the power of dissolving carbonate
of calcium, or chalk, by which the water is rendered ““ hard "

Hard waters are incapable of producing a lather with soap, until the whole
of the lime present has been used up in combination with the fatty acids of
the soap. The effect of boiling hard water is, by expelling the free CO,, to
throw down the carbonates of lime, and of magnesia should any be present,
rendering the water soft, but depositing in the kettle or boiler, as well as in
hot-water pipes, a crust composed of impure earthy carbonates, which may
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easily be dissolved by a weak acid, as vinegar or dilute hydrochloric acid. So
much of the hardness as is due to the presence of calcium and magnesium
carbonates, and is removable by boiling, is called *temporary hardness”, but
since other salts, as chlorides and sulphates, cannot be thus precipitated, the
hardness they cause is called *“permanent”. Very hard waters, as those from
the chalk, are softened on a large scale by adding so much “milk of lime”
as shall, by combining with the free CO,, be converted into carbonate, when
the chalk previously in solution, together with that thus produced, falls as
a sediment, and the clear and now much-softened water is pumped or siphoned
off.

All water that has percolated through the soil contains chlorides, chiefly
sodic chloride or common salt. The quantity in lakes and rivers is generally
less than in springs and wells, since the former are more or less fed by storm-
waters, and rain that has not penetrated the soil.

In the economy of nature all organic matters, carcasses, excreta, &c., soaking
into, or buried in the upper soil, undergo decomposition through the action
of bacteria. These swarm in the superficial layers to the depth of a few feet,
but are not found at greater depths. They are absent from pure sand, chalk,
rocks, and plastic clay, but appear in these so soon as, by digging and the
admixture of other earths and manures, they are converted into ““soil”. Thus,
sewage-farms in poor sandy districts, as those of Berlin, are rendered more
efficient by the constant incorporation of the sludge. Light friable sandy
loams are by far the best purifiers; but even in them the “top spit” is the
most active, the number of bacteria rapidly decreasing downwards, until below
six or eight feet they have practically disappeared. This upper zone has been
well described by Dr. Poore as “the living earth”, all below being dead”, or
devoid of active living organisms. Putrefaction is effected by other bacteria,
and is attended by the evolution of stinking gases (ammoniacal compounds with
sulphur and phosphorus), but in the decomposition under consideration the
agents are the so-called “nitrifying bacteria”, by which the albuminous matter
and these ammoniacal products are further oxidized into nitrous and nitric acids,
which combine with the earthy bases in the soil to form nitrates, and in that
form furnish the principal food of plants; this process, in fact, is that on which
the whole theory of manures is based, the conversion of animal substances into
mineral salts, which alone plants can absorb and transform into vegetable
albumen, &ec.

But if organic matter be buried too deep, or passed too rapidly into the
dead earth, or if the living earth be taxed beyond its power, water charged
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with putrid matters may percolate for hundreds or even thousands of feet in
any direction without undergoing any real purification: the coarser particles,
may be arrested, but the dissolved matters remain unchanged. In this lies the
danger of cess-pools and grave-yards, by which sewage and putrid matters gain
access to the ground-water at such a depth as to escape the action of the
nitrifying bacteria of the upper soil; whereas sewage and excreta dug into
highly cultivated surface-soil are so completely and rapidly ¢ mineralized”, as
the French say, that no trace of organic matter, as such, can be found in the
ground at a depth of from four to six feet. This has been conclusively proved
by Dr. Poore in his own garden at Andover.

Potable Waters.—Potable waters may be divided into rain, moor, river,
lake, pond, marsh, spring, surface-well, and deep-well waters, those of each class
differing much in their composition and characters.

Rain-water collected in the open country is very pure and aerated, though
from the absence of CO, not sparkling; but if collected on roofs it may contain
much mineral and organic matter, and in or near towns soot, sulphuric and
hydrochloric acids, &c. Close to the sea it may even be salt from the spray
carried by strong winds.

Moorland-waters are collected, by impounding, for the supply of towns in
the northern counties of England, in Devonshire, and Wales. They are as a rule
pure, though containing more inorganic and organic matter than rain-water;
but when they have percolated through peat, they take up certain organic acids
which exert a solvent action on lead pipes, and, as at Sheffield, Leeds, Bacup,
Batley, and elsewhere, this may give rise to lead-poisoning. The best preventive
measure in such cases is to treat the water with lime, in fact to harden it.
The lime neutralizes the peaty acids, and by forming on the surface of the
lead an insoluble coating, protects it from the solvent action that all pure soft
aerated waters possess in a greater or less degree.

Lakes in mountainous ecountries, as Wales, Cumberland, and the Scottish
Highlands, yield the purest and most abundant supplies, provided they be not
stained with peat. They are purer than moorland-waters, since the collecting
areas are largely composed of bare rock, suspended matters of all kinds are
deposited in the bed of the lake, and the small amount of organic impurity is
removed by the animal and vegetable life in the water. Contrary to what might
have been expected, many lake-waters, as those of Bala, Thirlmere, and Loch
Lomond, appear to have little or no action on lead.

Lowland lakes and ponds, in the midst of cultivated and populous districts,
are wholly unfit for potable purposes, being fed by storm-waters and surface-
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drainage charged with organic impurities. This condemnation does not apply
to such as are not exposed to these dangers. The Tegel and Miiggel See, from
which Berlin now derives its supply, situated in sandy plains, surrounded by
pine forests and remote from human habitations, and those supplying Dantzig
and other towns in northern Prussia, are fully equal to the mountain-lakes
already mentioned.

Springs rising on hillsides, and upland-streams impounded near their sources,
may be considered as moorland-waters that have been subjected to a process

of natural filtration and purification by the hacteria of the upper earth. They

may be slightly hard, but furnish waters of exceptional purity.

Rivers for the most part owe their origin to such springs and streams, or to
the overflow of mountain-lakes, but as they proceed seawards they receive an
enormous accession to their volume from springs, affluents, surface-drainage, and
storm-waters, together with the sewage of towns, river-side houses, and barges.
The purity of rivers is to a great extent dependent on their length and volume.
The Rhine at Bonn, for example, though it has traversed populous regions for
several hundred miles, exhibits a freedom from pollution that could not have
been expected from the size and number of the towns on its banks, and on those
of its tributaries. We are thus brought face to face with the vexed question of
the so-called “self-purification” of rivers. Of the reality of the phenomenon
itself there can be no doubt, but its extent has been much overestimated and its
nature misapprehended. It is not simply the effect of oxidation by continued
exposure to the air, but it is the result of a complex process including not only
aeration and subsidence, and dilution with affluent streams, ground-water, and
springs, but also the action of animal and vegetable organisms—fish, entomo-
straca, plants, and bacteria. It is in many respects analogous to what has been
described as taking place in the living earth.

Rivers flowing through alluvial deposits always contain a certain amount of
suspended matters, chiefly clay, which may even render filtration difficult, and
after floods they are often turbid with mud brought down by storm-waters, or
lifted from their beds by the violence of the current. Chlorides are usually more
abundant than in spring-waters or lakes, the excess being due to the presence
of sewage, which is indicated also by ammonia and the so-called albuminoid
ammonia, or organic matter in a crude state. As a general rule rivers are not
to be recommended as sources for the public supply of towns, a fact which is
yearly becoming better recognized in all civilized countries, though filtration
may do much to render such waters fairly pure and safe. At the same time, 1t
must be admitted that no ill results have been traced to the use of the Thames
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water in London, since the intakes were removed to above Teddington weir,
where the tidal currents cease to be felt.

Surface-wells—which need not be shallow as measured in feet—are such as
are sunk, in a pervious surface-soil, to the ground-water resting on the first
impermeable stratum. They are always to be viewed with suspicion, for though
the surroundings may be faultless, and all organic matter nitrified before reaching
the level of the water, this may be contaminated at some point in its course
thither, as by cess-pits leaking at a depth where soil is dead, or by a straw-yard or
dunghill, the earth beneath which 1s so saturated with impurity as to be powerless
to nitrify the organic matter. Those wells in which the water rises nearly to
the surface, are specially dangerous. In short, the conditions under which alone
a surface-well may be considered unobjectionable, are that the soil shall be of a
kind to purify the water sinking through it, that the level of the ground-water
be at no time less than six feet from the surface, that no source of pollution exist
within some hundreds of yards (especially in the direction from which the water
flows), that the sides of the well be absolutely impervious for a depth of at least
eight to twelve feet, that surface-water and dirt be excluded by a parapet about
eighteen inches high and a stone slab covering the mouth of the well, and that the
water be raised by a pump, and not by buckets, which are frequently the means
of fouling it. The plan—first suggested, I believe, by Dr. Woodforde, Medical
Officer of Health of Berkshire—of lining surface-wells by a series of large glazed
stoneware sewer-pipes placed one over the other with the flanges downwards,
well jointed with cement, and backed by a layer of concrete on the outside to
give additional strength, is much to be preferred to the porous brick-and-mortar
steining commonly used.

Deep wells are those which, passing through one or mcre impervious beds,
tap a sheet of water in some lower stratum, which has percolated along it from
its outcrop on hills or higher ground at a considerable distance. They may be
dug and steined, or bored, or dug to a certain depth, below which they are
continued by boring. It is always advisable to leave the tube un sitd, and the
steining should be constructed with special wedge-shaped vitrified bricks set in
cement-mortar. If common rectangular bricks have been used, they should be
faced with cement, down at least to the level of an impervious stratum not less
than twenty feet from the surface, so as effectually to exclude any land-springs
or surface-water, by which the water in the well might be contaminated. Even
when sunk in hard rock, the lining should not be omitted, for these wells are
especially liable to the entrance of polluted surface-waters; above all, wells sunk
in the chalk are exposed to such risks, from the passage of polluted waters from
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cess-pits, &c., through the fissures by which this formation is everywhere
traversed.

Deep-well waters are usually hard; those in chalk or limestone from
carbonate of lime, in the dolomite from lime and magnesia, and in the lias
and some oolitic beds from chlorides, sulphates, &c., which may render them
actually unfit for drinking, or give them the character of medicinal and aperient
waters. Those, however, from the chalk, mountain-limestone, upper oolite,
and coal measures, are among the very best, though all more or less hard.
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Fig. 726.— Diagram showing ground-water, deep water, spring, stream, and different kinds of well :—

A. A superficial bed of pervious sand or gravel. | TL. A house with privy and cess-pit, which may
B. Ground-water emerging at L as a spring, pollute the ground-water, B.

which finds its way to the stream M.

C C. An impervious bed or stratum of clay.

D D. A deep pervious bed of limestone or sand-
stone, forming in its lower part a large sub-
terranean sheet or reservoir of water, E E,
the level of which is O, O, O, O.

FF. Animpervious formation of solid rock sup-
porting the mass of water, E, in the pervious
bed, D.

G G. A seam of gravel traversing the bed of
clay, C, receiving the surface drainage at
G, and giving rise in wet weather to a so-
called land-spring at G".

1. A surface-well sunk into the ground-water, B.

K. A deep well, steined as far as the clay so as
to exclude the ground-water, and tapping
the subterranean water, E.

N. An artesian well, in which, the mouth being
below the line 0,0, 0, O, the water rises
under pressure in the form of a natural foun-
tain, requiring no pump as all the others do.

P. A deep well steined to exclude the land-
spring in G G.

Q. A well which, though drawing from the same
source, and at the same depth as P, is
technically a surface well, since it does not
pass through any impermeable stratum.

Through a pedantic ignorance the term *artesian well” is almost constantly
applied to machine-bored wells, whereas it properly describes a peculiar form
of deep well from which the water rises up in a natural fountain; the name
is derived from the French province of Artois, where the phenomenon was
first observed. The requisite conditions are rarely met with, viz. a hollowed,
saucer-like bed of clay overlying pervious, water-bearing rocks, the lowest
point of the depression being below the level of the ground-water in the sur-
rounding strata. (yiven these conditions, it follows that as soon as the dense
bed in question is pierced, the water spouts upwards under its own pressure.
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Far too much reliance is placed by the public on the results of a ehemical
analysis of water. Because in his examination into the proportions in which
certain constituents of nearly all waters are present, the analyst finds no
evidence of sewage pollution in that particular sample, the character of the
water is supposed to be conclusively vindicated. This is, however, a dangerous
error. From what has been already stated, it will be easily understood that
all ammonia, or material convertible into ammonia (by boiling with an alkaline
permanganate), and known technically as “albuminoid ammonia”, is evidence
of the presence of organic matter in the process of change, while nitrites
indicate a further, and nitrates the ultimate stages in the conversion. Nitrates
themselves are quite harmless, but when they are associated with nitrites, and
saline and albuminoid ammonia, the continuity of pollution—as distinguished
from one long-past, or a single and accidental contamination—is demonstrated.
Chlorides, if exceeding 15 parts of chlorine per million parts of water, are very
generally accepted as evidence of sewage pollution recent or remote, but it
should not be forgotten that in some springs, as those of the natural medicinal
waters, chlorides, however abundant, may be wholly of mineral origin. It is
quite true that from a consideration of the chlorides, nitrates, nitrites, ammonia,
and albuminoid ammonia, and the oxygen required for the complete oxidation
of the cruder organic matters, the chemist may form a notion as to the amount,
nature, and age of the pollution, and whether it be continuous or a thing of the
remote past; but unless he has a fair knowledge of the geology and hydrology
of the district, the general character of its waters, the density of the population,
and the nature of its manufactures, and is acquainted with the surroundings
of the well or spring, he had far better confine his report to a mere statement
of percentages and of the physical character of the water, leaving all expression
of an opinion as to its wholesomeness to those who have the wider knowledge
and are familiar with the local conditions.

But the greatest dangers in water are beyond the power of analysis to
recognize: a single cholera or typhoid evacuation discharged into a reservoir
may set up an epidemic, though from its extreme dilution all the resources of
chemistry would fail to detect it. Public-health records abound with such cases.
It is not organic matter as such, nor matter in a state of putrescence; it is not
even feecal matter in itself, that constitutes the real danger. Such pollution
may or may not affect the digestion or induce diarrheea; indeed it frequently
happens that people have for years drunk with impunity a water containing
palpable amounts of excrement. But the indication of such organic or feecal
pollution is a danger-signal, for if healthy evacuations have gained access to the

e



444 CLIMATE AND SITUATION,

water, those of diseased persons may do so too, and the use of the water must
be absolutely prohibited until the pollution has been stopped without possibility
of renewal.

Some useful information is furnished by an ordinary mieroscopieal examina-
tion of the sediment or suspended particles in water, whether inorganic (as sand,
chalk, or clay) or organic (as vegetable débris, or the undigested fibres and cells
contained in excrement), or living animal and vegetable organisms. Some of
these organisms are constantly to be found in running waters and lakes of a high
degree of purity, to the maintenance of which they may even contribute, but
others are present only or chiefly in polluted waters, the organic matter in which
provides their nourishment.

No report on a water can be considered complete or satisfactory without a
bacteriological examination, which may be confined to an estimation of the
number in a cubic centimetre of the water, proved to be living by their devel-
opment under cultivation into separate ‘ colonies”; or may be extended so as to
include the endeavour to determine the presence of those known to be the
cause of certain diseases, or to be constantly associated with them. In making
the latter examination, any suspicious forms are transplanted, and what are
called “pure cultures” made, and subsequently submitted to various staining
processes by which they may be more positively identified.

But after the most exhaustive examination, chemical and biological, it must
be remembered that the result applies only to the water at the moment when
the sample was taken; that negative evidence as to bacteria means only that
particular forms were absent from the few drops examined; and that pollution
may occur at long and uncertain intervals. Hence the necessity for an inspeetion
of the surroundings, and a knowledge of the nature and structure of the soil,
as well as of the direction of the flow and the fluctuations in the level of the
ground-water. A rise of the ground-water, a single heavy fall of rain, and many
an accidental occurrence, may lead to the fouling of a source that had maintained
its purity for months or years. All such possibilities must be excluded before
a supply can be pronounced absolutely and permanently safe.

The bottle used for taking a sample of water for analysis, should have a
capacity of about half a gallon, and be perfectly clean; it should be either new,
or one that has contained a mineral acid which can leave nothing adhering to
the glass; such a bottle can be had of any chemist. It should be stoppered or
closed with a new and clean cork. If the water to be examined be that of a
well, the pump should be worked for a minute or two before the sample is taken;
if from a public supply, the tap should be left running for at least three to five
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minutes, unless the question to be answered be its tendency to dissolve lead from
the pipes; and if the water be that of an open or bucket well, or of a river or
lake, the bottle should be plunged some distance below the surface. In every
case it must be repeatedly rinsed out with the water to be analysed before being
finally filled, then sealed and forwarded without delay.

For bacteriological examination a much smaller quantity—a few ounces—
will suffice, but the absolute cleanliness of the bottle is even more necessary; to
ensure this it must be sterilized by being plunged open in boiling water for five
minutes, and the stopper reinserted directly the bottle is taken out. Prompt
delivery of the water is imperative, for if many hours be allowed to elapse,
especially in warm weather, the bacteria may undergo a material increase in

number.
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SECTION XIX.—STABLES AND COW-HOUSES.

CHAPTER I

STABLES.

In no country so much as in Britain is the horse at once the friend and the
companion of man, and in no country is he so well housed. The arrangement
and the construction of a gentleman’s stable are of an importance second only
to that of the dwelling-house itself; indeed, it is to be feared that in some cases
the accommodation provided for his equine servants claims more thought and
care than that provided for his human ones.

In selecting a position for the stables, something of course will have to be
left to the special exigencies of the site, but a few general principles may be laid
down. While naturally taking somewhat of a rearward position, they should be
casy of access from the front entrance and approach. It is not perhaps desirable
to have them in too close juxtaposition to the domestic servants’ yard and offices,
but they should be of easy access from the master’s office or study, and from the
side entrance used by the master of the house and his family. As it is not
desirable to have too many back lanes or approaches likely to be neglected, or to
form a loitering-place for idlers, it may be well to arrange the. stable entrance
so as to be at the same time accessible from the main carriage-drive, and yet
available for such purposes as the removal of manure, &e., without such opera-
tions being unduly in evidence.

Considering the importance of the stable department, it would seem proper
to give it a fair amount of architectural embellishment, always bearing in mind,
however, the sound maxim, that utility is the cardinal principle in all building,
and that the truest architecture is the artistic treatment of the useful. Whatever
style is adopted in the dwelling-house should be applied n a plainer degree to
the stables. The material, so far as it affects the internal fitting up, will be
more suitably dealt with at a later stage, but as regards general construction,
the local materials will usually be found most suitable; brick, stone, or even
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wood, may be applied, but the latter in this climate is seldom durable, except
at a considerable expense in the way of periodical painting or coating with other
preservatives.

In the general arrangement of a stable there are many points to be con-
sidered. The modern horse is, like the modern man his master, an artificial
product, and like him is easily affected by healthy surroundings or the reverse.
There are few of the principles of modern sanitation, as set forth in the earlier
sections of this work, which are not also, in their degree, applicable to the
stabling department. A dry and well-drained site, air, light, and ventilation
without draught, are all indispensable for a healthy suite of stables. Cesspools
under or close to a stable, and any large or long-standing collections of manure
in close proximity, should also be avoided.

The principal accommodation required in a complete stable-range will consist
of stalls, loose-boxes, one or more sick or isolation boxes, a washing-box or shed,
coach-house, harness-room, cleaning and saddle rooms, a provender-room, tool-
house (which may possibly also be made available for a heating-apparatus for
hot-water pipes to the coach-house), and lofts for hay and corn. The last-named
may be partly over the stable, as tending to keep the latter at an even tempera-
ture, but the ceiling of the stable should, as far as possible, be air-tight, as the
less communication there is between the air of the stable and the loft the better.
For this reason it is desirable that the ladders or stairs to the loft, and the
shoots for hay and corn, should not open directly into the stable, but, if possible,
be in the provender-room, or in a separate passage. It is also of advantage that
a portion at least of the yard should be covered over, for the more comfortable
washing of carriages, &c., in wet weather. If this be done, a special washing-
box for horses may perhaps be dispensed with, though it has its advantage on
the score of privacy in the case of restive horses. It is better not to have the
manure-pit inside the stable-yard, but at some distance, a portable iron box
being provided for the removal to it (daily or more often) of all manure from the
stable. Latrines for the stable-men should form a part of every well-ordered
stable.

A typical plan is shown in fig. 727, with two stables of four stalls in each,
a range of four loose-boxes, a sick-box, washing-box, harness-room, coach-house,
fodder or provender room, and a tool-house. As the washing-box serves also
for a passage, there is a direct communication throughout the range, except in
the case of the sick-box, the isolation of which is rendered as complete as
possible.  Perhaps four ordinary loose-boxes, especially with the addition of
a sick-box, may be in a larger proportion to eight stalls than is usually the case.
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Where hunters are kept, however, this number will not be too numerous, as the
boxes will be used mainly for the hunters and the stalls for carriage-horses.
If this is not the case, the end box can be cut off as a separate house for a root-
store, or for dogs. Some persons, also, might prefer the loose-boxes to be entirely

[ [T T[T

BOX . ROOM
STALLS STALLS

%F-

==

S
(ULET

PROVENDER "I

[l

H ]
M TOOLS | i |  WASHING
| ! ' O
|, I . R 1
L]
Ill SPARE ' ___L I“
. HARNESS ®
A
: | U
E —_F—=]
Il i ] Loose | A
SHED 'i BOXES \J
COACH I ; =} E=——ill]
| | ' [
]
Il HOUSE : | &
; — F—l|
{ 'e L 0
Il i
]
; ROOTS 1]
—— 2 __‘_:—--—— i
Feetro 5 o L0 20 o) 40 50 40 Feet

[ 1 il } 1 ) 'l
LLITTTTITT 1 | 1 1 1 |

Fig. 727.—Plan of Stable-buildings for Twelve Horses.

separate, with access only from the yard; but the horse is a sociable animal, and
is more comfortable within sight and hearing of his companions. The advantages
also in the matter of attendance, and the increased facilities for ventilation,
outweigh those of increased isolation. The covered part of the yard is shown
with only three supports, the facilities for the manufacture of light iron roofing
rendering a multiplicity of columns quite unnecessary. It is not desirable that
anything of the nature of a residence, especially where there are children about,
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should form any part of a stable-range, but apartments for at least one attendant
should be provided, care being taken that, while accessible from the stables, they
are not immediately over any part occupied by the horses. The room over the
harness-room is often found suitable for this purpose. It is not well to have too
many stalls for horses in a single stable; ranges of four, or at the most, five, with
walls and doors between, are much better both for isolation and quietness.

Some of the materials used in the construction of stables will he treated
upon in the detailed deseription of the several parts. With regard to the walls
and roof, there is no special material that is better than another; whatever most
harmonizes with the dwelling-house, or is most characteristic of the locality, 1s
suitable. Brick, stone, or even wood may be selected. Both stone and brick
walls can be easily kept dry by building them with a hollow space in the centre.
For the roof, slates are now generally the cheaper, tiles the more picturesque.

A good stable should be eighteen feet wide inside, and each stall should be
six feet wide. The divisions of the stalls should be at least nine feet long, which
will leave nine feet for the passage behind the horses, or, if the stall-division 18
ten feet, as is better, the passage will be eight feet wide. A stable for cart-
horses may be sixteen feet wide, but the width of the stalls should not be less
than six feet; narrower stalls are often made, but for large horses this width is
indispensable. A good size for a loose-box is about twelve feet by ten, but
boxes often vary much in size according to convenience in planning, or the
caprice of the owner. The stable of olden time was a very dirty place, and
amongst many stable attendants ideas and habits in consonance therewith too
often still linger. In the modern stable, however, strict cleanliness is almost as
much a desideratum as in a hospital ward. Everything should be clean, bright,
and pleasing to the senses. The gentleman’s horse is often a nervous and fidgety
creature, and every part of the fittings should be so constructed as to reduce the
possibility of his doing himself an injury to a minimum. There should be no
sharp or projecting angles in the stall-divisions or manger.

The stall-divisions are usually fitted with cast-iron posts, which may be bolted
to a stone block, or provided with a hollow base, which can be filled with and
bedded in concrete, as shown in fig. 728. A ball or other rounded top is best
for safety, and a very pleasing effect may be produced by having the ball of
polished brass. The divisions should be of wood, grooved and tongued, and 15
to 2 inches thick, sliding into a grooved iron sill below, and a curved or ramped
iron capping above. A portion of the sill should be fitted, as shown in fig. 729,
with a shifting-piece to allow the woodwork to slide in, for the convenience of
replacing, when damaged; when the shifting-piece is replaced, it holds all
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secure. The divisions may be pitch-pine or oak, but a very handsome and
strong division is sometimes

made of teak, rubbed smooth |
and oiled. Many divisions =S SS== /L

™

have an intermediate rail, in

which case the portion be-

tween this rail and the ramped

upper rail may be of round

iron bars, or iron trellis-work,

which gives a much lighter g ; = CECTR \ %72
appearance, and facilitates the — 25 A Bt \\ Z
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however, that the parts im- Fig. 728.— Self-fixing " Base for Cast-iron Stall-pillar.
mediately beside the horses’

heads should be filled solid, so that the horses when feeding cannot see and
possibly disturb each other. Another advantage of the central rail is that it
may be made hollow to
contain a sliding bar,
which can be drawn out
at night and the end
secured to a staple or
socket in the wall. This
closes the passage be-
hind, so that, if a horse
breaks loose during the
night, he will be safely

confined to his own stall. |/
A typical division 1is @) “
I
also shows in section _ /
one Of ‘l\:f[usgrave’s pa_ £ l‘ hl m%_——_———*—-——“_
tent ventilators over the T EEARN i NN

horse’s head. ///// 7
. _® A
The divisions for

loose-boxes are gener— Fig. 729.—Stall-division with Shifting-piece in 8ill for taking out and
replacing the Woodwork.

shown in fig. 730, which
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ally made of the same
character as the stall-divisions, with boarding below and trellis-work above,
which, in the same way as for the stalls, should be closed alongside the manger,
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&e.  The latch of the door should be made of such a form that the horse cannot
by any means “nose” it open. Loose-box doors may also be made to slide, but
the special advantage is not apparent. A simple method of forming a loose-box
is by continuing one or both end stalls back to the wall, filling the space by
a door and short length
of stall-division. This 1s
economical, but has the
disadvantage of leaving no
thoroughfare in the case of
a continuous range.

The lower parts of the
walls of a stable are best
lined with boarding, and
the appearance is improved
if this is secured into half-
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§ § rails of iron at the top
\
N and bottom to match the
A divisions. In a high-class
N\ stable, a portion at least of
the space above the board-
ing should be lined with
glazed tiles, and the tiles

should be continued to
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the same level above the

mangers. The tiling is im-
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Fig. 730.—Section through Stable and Hay-loft, showing Drainage and Ventilation. Per vious to mmsture, a’nd

A, surface-drain or gutter: B, stench-trap; ¢, glazed-pipe sewer; D, ventilation-pipe being on that Pal‘t of the
from sewer; B, patent waste-chamber of manger, with movable waste-pipe into the

gutter; G, air-inlet; m, air-outlet grate; J, valve for regulating outlet of air; x, foul-  wall upon which the horse
et extraceont breathes, or with which
his body comes in contact, is easily kept clean and is not liable to decay. The
wall-boarding below the tiles prevents the horse coming in contact with the
rough surface of the wall, and is less easily damaged than plaster. The tiles
are made of various colours, of which some light tint should be selected in
preference to white. Dark tiles are not to be recommended. The upper part
of the walls, if not tiled, may be plastered. Though more expensive, Keene's,
or some other hard-setting cement, is for hygienic reasons to be preferred, but
ordinary plaster can now be cheaply coated with Duresco or several other pre-
parations, which admit of being washed or renewed at a comparatively slight cost.
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It is indispensable that the stable floor should be impervious to moisture,
capable of being easily cleaned, and with as few places for the lodgment of dirt
as possible; the surface should have a sufficient foothold to prevent any risk of a
horse slipping. The grooved vitrified clinker stable-paving bricks meet these
requirements, and should be laid upon Portland-cement concrete. The floor
should have as little slope as is consistent with the flow of liquids, so as to
prevent the horses standing too much on an incline. Another excellent paving
is formed with adamantine-clinker bricks. These are of a small size,—6 inches
long, 2% inches deep, and 1% inches thick,—and are laid on edge in herring-bone
fashion, upon concrete, with rather open joints, and grouted with cement.
These clinkers wear with a gritty surface, and, being so small, the numerous
joints afford a good foothold for horses. They are made with chamfered edges
as well as square. Similar bricks are also made a little wider.

Channels should be laid down the centre of each stall and along the passage
behind. The under part of the channel should be semicircular, of cast-iron, with
a perforated flat top in sec-
tions made to slide, so that,
by removing one of them,
the attendant can slide the
other pieces along and clean
out the whole of the chan-
nel. By discharging the
waste water from the drink-
ing-pot, as hereafter to be
described, the flushing of
the channel is rendered
easy. Some persons prefer an entirely open gutter, as being less liable to choke
up from neglect. The chief objection to open gutters is that they allow the
liquids to be absorbed by the bedding, retaining them within the stable and
vitiating the air. Musgrave’s pattern, as show in fig. 731, has a fall in itself,
and is often used; the channels or corrugations provide for the flow of liquids to
the drain, while the surface is almost level, and offers a good foothold for the
horse.

The underground drains should be made of glazed fire-clay pipes, laid upon
concrete, and jointed in the best modern manner, preferably with Doulton’s or
other special joints. It used to be the idea that, on account of the great
percentage of solid matter contained in the drainage from a stable compared
with the liquid portion, a very large diameter of pipe was necessary. The theory

Fig. 731.—Musgrave's Patent Open Surface-gutter.
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of large pipes for house-drainage is now quite exploded, and there is no reason
why it should be retained in the case of a stable. The contrary rather should
be the case, for a small pipe running nearly full will be better flushed, and there
will be a less deposit of sediment than with a larger one.

The chief features of a stable trap are that it should be very strong and
afford a good foothold for horses, and that the attendant should be able to
oet his hand into every part; if by any accident it should be left open, the horse
should not be likely to be injured if he put his foot into it; the trap should also
provide as easy a flow for liquids as is compatible with a sufficient water-seal.
Musgrave’s patent trap, shown 1n
fig. 732, fulfils these conditions,’

but new traps, each claiming to be
the best, are being put on the
market almost every day.

Some Corporations do not allow

any connection between stable-
drains and the public sewers, and
an intercepting tank may some-
times be required. This tank
should not be too large; it should

be impervious both at the sides
and bottom; the top should be closed with Adams’s or other air-tight cover,
and due means should be taken for ventilation. Such a tank, however, must
be viewed with more or less suspicion, and perhaps the safest way is to place it
in a spot as little frequented as possible, with a ventilating grid made to lift
easily, and to have it cleaned out at very short intervals. It is desirable to have
an inspection-manhole at every change of direction or important junction, so
as to obviate as far as possible any necessity for lifting the drains and breaking
up the yards and pavement.

The fitting up of racks and mangers has received great attention. The chief
desiderata are—nothing that could injure a horse, or that a horse could injure,
perfect cleanliness, and economy in the use of food by the horse. In all complete
stables there should be in every stall or loose-box three articles—a hay-rack,
manger, and water-pot.  All these are best made of iron, with enamelled lining
to the manger and water-pot. The hay-rack answers best when on a level with
the manger, the old-fashioned overhead rack allowing dust and particles of hay

1 The objections to this trap are that the outgo is rectangular, and that it delivers the sewage into the drain at
right angles to the flow in the drain, and not in the direction of the flow,—ED.
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to fall into the horse’s eyes, besides often allowing the food to be wasted. The
low or trough rack, shown in fig. 733, is not open to these objections, as hay
dropped by the horse generally falls again into the rack. This may be fitted
with a sliding grid, which lies loosely on the top of the hay. The horse eats
through the bars of this grid,
which follows the hay as it
diminishes, and prevents the i

waste by the horse pulling out \‘{g?i
too large mouthfuls at a time. §
A form of rack often recommended
is quadrant-shaped, the bottom
being on a level with the top of

the manger, and in this case it — ';[ﬁ- =) !
should be fitted with a sloping b i‘!gg\!/!!!! ﬂ\'
perforated bottom, which allows | lu \/ (((\%f// o

77NN |

the seed to drop through, and
always keeps the hay close to the
front of the rack,and within reach

of the horse.

The front of the manger - '
Fig. 733.—Manger, Hay-rack, &c.

should be of considerable strength,

‘c

rounded, so that the horse could not grasp it for “ecrib-biting”. It is a great
advantage to have the water-pot made without a brass plug or chain, but on
the “tip-up” principle. This can be so arranged that while the attendant can
turn it over to empty, the horse cannot possibly disturb it. The water is
discharged into a waste-chamber, from which a metal pipe leads to a con-
tinuation of the stall-gutter; this is of great service for flushing the latter out.
The tumbling principle may also be applied to the manger, rendering it more
easily washed out when necessary. Another advantage in the manger is a
cross-bar, which prevents the horse “nosing” corn or other food over the edge.

The tying of the horse in his stall is of some importance, and in this several

improvements have been made, with the object of avoiding noise, and preventing
the horse (if startled or frightened) injuring himself, or pulling away or breaking
the manger. In Musgrave’s patent tying the horse is not fastened to the
manger, but the chain or halter works through a long slit in the top plate, or a
front guide-ring, which allows it to play as freely as if there were no manger
before the horse. The bracket supporting the manger holds back the halter-
weight close to the wall. The weight has an india-rubber buffer on the top,
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which, when suddenly pulled up, strikes a flat place below the bracket and
prevents noise, besides checking to some extent the shock to the horse. The
upper end of the manger-chain or halter has a small ball, which stops when
it comes to the slit in the top plate, and relieves the horse of the weight
while feeding, the weight only coming into play when
the horse draws back or throws up his head. There
are several modifications of this principle, but all
contain the buffer on the weight, and the ball to pre-
vent it dragging needlessly upon the horse. Leather
is sometimes substituted for the chain in the part
passing through the ring, so as still further to reduce
noise. The tying also is sometimes duplicated, so as
to prevent all possibility of the horse breaking away.

The ventilation of the stable is of supreme im-
portance, as probably one-half of the diseases from
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Fig 734.—ﬁl;:irglgsnlgorse-tﬁn which horses suffer may be traced directly or in-
directly to defective ventilation. The method found

most satisfactory is by the introduction of a small glazed ventilator in the
stable wall, as high above the horse’s head as possible. The fresh air, being
thrown upward towards the ceiling, carries the air, as heated and contaminated
by the horse’s breath, towards the back of the stable. From this, one or more
shafts should be provided, according
to the size of the stable, but at least
one to every three or four horses,
up through the loft, and discharg-
ing (if possible) at the ridge through
a suitable ventilating-cowl. The
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Fig. 735.—Combined Window and Air-inlet. the system of drainage, and the

stalls as closed with the sliding

barriers referred to in the description of the stall-divisions. The ventilation-

pipe from the drain would perhaps be better discharged independently above the
eaves, and not in such close proximity to the ventilation from the stable.*

In ventilation, as in everything else about a stable, simplicity is of the first

system of ventilation is shown in
fig. 730, page 454, which also shows

1 Tt is better to disconnect the stable-drain as it leaves the building, as in the case of a house-drain, by letting it
discharge over a suitable gully, and by bringing an air-shaft from the gully to the surface of the ground. The
arrangement shown in fig. 780 would allow the foul air from the external drain to be drawn into the stable, if the
stench-trap were unsealed by evaporation.—ED.
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importance. Beware of elaborate contrivances, that look pretty upon paper, but
require constant attention to ensure their proper working. An automatic
system depending solely upon the flow of the atmospheric currents, and the
poise and counterpoise always going on between the inner and outer temperature
and consequent weight of the air, may fail during some rare calm or on an
exceptionally hot day, but, on the other hand, it is independent of the stable-
man, who probably understands but little of the theory of ventilation, and is
liable to be careless or indifferent even when he does.

Another method of ventilation, first suggested by Mr. Alfred Waterhouse,
R.A., is a modification of that generally known as “Tobin’s”. The end of the
stall-division nearest the horse’s head is cast hollow, in the form of an oblong
tube, at the lower end of which the air is introduced by a grating in the outside
wall, and passing up the hollow with an impetus towards the ceiling spreads out
all round with the absence of draught usual in the Tobin system.

As before stated, the heated air from the stable should not be allowed to
escape into the hay-loft, either through traps in the ceiling or through other
openings; a special air-shaft should be provided, and the hay brought down
through a shoot if possible in an outside passage, or in the fodder-room. The
loft-stairs also should not rise directly from the stable. To render the stable
ceiling completely air-tight may not be easy, for plaster is not desirable under
a hay-loft, and boarding, even when grooved and tongued, is apt to shrink and
become far from impervious. Felt, or at least krown paper, laid under the floor-
boarding or over the ceiling-boarding, answers the purpose well, however, and
is not expensive. The hay-loft should, of course, be well ventilated by louvred
windows, arranged to allow a full current of air through every part of the
loft.

A good harness-room is an indispensable adjunct to every stable, and, where
a number of hunters are kept, a saddle-room also is necessary. These should be
placed as centrally as possible to the whole group of stalls and loose-boxes. One
of these rooms is often a suitable place for the stairs giving access to a man’s
room above, and to the range of lofts. There should always be a fireplace,
which is best fitted with a small range containing a large boiler to supply the
hot water, which is so often required in stable-work. By continuing this boiler
round both sides, as well as at the back of the fire, a very large supply will be
always available. In small establishments the harness-room sometimes adjoins

the coach-house, and a slow-combustion stove is placed in an open niche between
the two. This may be sufficient to keep both places fairly warm and dry, but
is of little use to give a supply of hot water or for cooking. A harness-room
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may also with convenience contain a washing-sink, unless there is a separate
cleaning-room, when it is better there. The tap over the sink will often be of
service if the yard-cock is temporarily stopped by frost or other causes. The
walls of harness-rooms should if possible be boarded, both for dryness, and for
the facility of securing pins, hooks, &c.

The furniture of a harness-room is now of infinite variety. Formerly it was
entirely of wood, and tended often to he somewhat clumsy, but a combination of

Fig. 736.—Pad Bracket for Single Harness. Fig. 737.—Saddle-holder.

wood and iron has the advantage, both in strength, lightness, and appearance.
Harness being almost entirely of leather, and much exposed to damp, both from
the weather and the horse’s body, requires when hung up to have the parts
separated from each other, and open to a free circulation of air, in order to ensure
rapid drying and to prevent mildew. It is impossible within the limits of our

Fig. 738.—Saddle-bracket for Lady’s Saddle. Fig. 739.—Collar-holder. Fig. 740.—Whip-rack.

space to describe all the varieties of brackets for harness, saddles, collars, bridles,
girths, whips, bits, reins, &e.  Figs. 736, 737, 738, 739, and 740 will give some
idea of the principles which guide the manufacture and use of such articles. A
contrivance for airing the inside of a saddle before the harness-room fire is shown
in fig. 741. This when not in use will fold up, and can be hung against the
wall. A saddle-and-harness-cleaning horse, which combines a press and drawers
for horse-clothing and cleaning articles, with provision for opening out the
saddle-horse to form a table, may be found very useful where space is confined.
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There are also many other conveniences, if not requisites, for the harness-room,
such as brush and sponge drainers, chamois-leather and brush boxes, wall-
brackets to hold carriage-lamps when not in use, &e.

In large establishments it may be found convenient to have a spare harness-
room for the reception of articles not in daily use, as in the case of town or
country houses occupied by the family in turn
for a part only of the year. This will apply
especially to country houses in which there may
be a large iuflux of guests during the hunting
season. Particular care should be taken of the
warming of such a room, as leather and steel
goods, when laid away, are very susceptible to
damp. In regard to this, it may be borne in
mind that stagnant air, even when warm, is
more conducive to mildew than much colder
air when freely circulated, and therefore that

attention to ventilation is of great import-

ance, both in a harness-room and coach-house. - :
The fodder or provender room is indispen- Fig. 741.—Saddle-airer.

sable where a large number of horses are kept.

[t should be fitted with bins overhead for corn, &ec., and a chaff- cuttel It 1s

desirable that the corn-shoot and hay-shoot should discharge into this room

instead of into the stable. These shoots are now made to measure the exact
quantity of an ordinary feed for a horse. In large stables there may also well
be an extra house for the storage of roots.

The coach-house need not be closely adjoining the harness-room, though in
small establishments it may be convenient to place it so. In depth it should be
about the same as the stables, v.e. eighteen feet in the clear. The length will
depend upon the number and class of vehicles to be accommodated. Although
few carriages even with lamps exceed seven feet in width, the doors should never
be less than eight feet wide, and are better made nine feet or over. There is a
great convenience in making the doors to slide, as when hung with hinges they
are liable to be blown about by the wind. This can be accomplished by a little
manipulation of the piers, and the sliding doors are generally hung with sheaves
at the top to run along an iron bar. There should be small rollers at the bottom
to reduce the friction. The floor may be laid with smooth flags, either natural
or artificial, or concrete, but in this case especial care should be taken of the
quality of the cement and sand used, as concrete may be very good or very bad
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according to the materials of which it 1s made. Asphalt is sometimes used, but
s Tiable to become soft in extremely hot weather. Tiles are not desirable, from
the risk of breakage. A coach-house should always have the means of being
warmed. As before stated, in small places it sometimes adjoins the harness-
room, and a slow-combustion stove is placed in a recess in the division wall
between, but in larger places a separate means of heating by hot-water pipes will
be necessary, and, as in the case of the harness-room, some provision should be
made for ventilation.

The apartment for the hot-water boiler may be utilized as a coal-house, and
for the barrows, forks, shovels, buckets, and other tools, which form the neces-
sary outfit of a stable-yard. Slow-combustion stoves are now made with a boiler
sufficient to supply hot-water pipes for the coach-house and harness-room. It
may sometimes be possible to combine an auxiliary-pipe for the coach-house with
a set for the greenhouse, but it is not desirable to sacrifice convenience in other
respects for this purpose.

Much advantage will be found from having at least a portion of the yard
covered in, and some very comfortable yards are entirely so; but in these
sufficient provision should be made for allowing a free circulation of air at the
sides, care being taken, should the situation be exposed, that in high winds the
air has a sufficient escape in several directions, so as to avoid any risk of the roof
being lifted.

Convenient but not too close to the coach-house doors, there should be a
proper carriage-washing stand, arranged with a sufficient fall to a gully, Newton's
medium size being very suitable. The washing-place should be not too far from
the horse-washing stand or shed, so that the hose and attachment for washing
the horses can also be within reach for the carriages. Of course if the number
of horses is large, it may be desirable to have a separate water-supply and hose
for the carriages. Besides the hose attachment, there should be a tap at the
proper height for filling buckets for the stable use, even if, as in the best stables,
the water is laid on direct to each stall.

In arranging for the water-supply to a stable, much will depend upon the site.
Town and suburban stables will generally avail themselves of the local supply,
for which much storage will scarcely be needed, and the pressure will be sufficient
for the hose and other purposes. In the country, however, a special supply will
generally have to be provided. ~Rain-water is often valued for this purpose, and
if it is collected from the stable roofs, the cistern will have to be fixed at a suit-
able level below the eaves; the higher its position, the greater head of pressure
there will be for the discharge from the hose. The tanks, when not too large,
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may be of galvanized iron, but slate forms a very clean and durable material, and
for very large tanks boiler-plate iron is a strong and cheap material. “}here
the rain-water is used for drinking, it is better for being filtered. This need not
be an elaborate affair. It should he borne in mind that the mechanical or
straining part of filtration is now recognized as being the least efficient part of
the' process, and that the purification of water is in the main due to the bio-
¥og1ca1 work effected by microbes, and that the most efficient filtering material
is that which furnishes for these the most favourable habitat. A very efficient
filter fo.r stable purposes may be formed by dividing the tank into two sections
by a diaphragm reaching to within a few inches of the bottom, and placin
a false bottom of perforated wood or a galvanized-iron grating abc,)ut six inehei
a'boxfe the real bottom. This grating should have a layer ’of not less than
six inches of crushed coke. The water would enter the tank on one side, pass
through the layer of coke and under the diaphragm, and ascend again thl"OIl)l h
the layer of coke on the other side. A filter of this sort does not becorie
thoroughly effective until it has been in use for some days, and the microbes
ha,v'e become fully established. It will then remain in working order for a lon
period, and when it shows signs of clogging, a slight scraping of the surface ng
the coke will probably re-establish its efliciency.!

The gates for the yard are also, like the coach-house doors, more conveniently
arranged to slide. They should be at the least ten feet in width, and may even
be more where dignity of appearance is sought. A side-door should also be
provided.

The manure should, if possible, be stored at a distance from the stable-yard
and removed by a small covered cart or barrow as collected daily or more ofteri
from the stalls. The manure-pit should always have a solid concrete bottom
and every precaution be taken to prevent liquids penetrating the soil, for the ,
often tra!.vel underground for a great distance, and may pollute Wells,supposeg
to b.e quite beyond their influence. It will also be necessary to provide suitable
latrines for the stable attendants. Water should be used if the supply is
abu.ndant,'but carth-closets may be used with less objection than appertain}; to
le;r .I;SG 11111 mlaé-nyi) otherdplaces. If a pit or receptacle is required, the bottom

sides should be made -ti I I ' '
i water-tight, and the pit should admit of being easily

The accommodation required for cart-horses is of course of a much simpler

—_
It is probable that a better arrangement would be to have the filter above the cistern, as it would not then be

always water-logged, and would have full iti é
' opportunities for aération. Two filt i 1 ing 1
use and the other being laid aside for aération or repairs,— Ep. ghatinliinliit e it

Yor. II.
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nature than for the carriage or riding horse. Not only is the horse generally of
a heavier make, and of a less sensitive constitution, but he is looked upon as an
unit of business who is expected to “pay his way”, and who must therefore
dispense with luxury. Still more is this the case in the stables of omnibus or
tramway companies, or other large commercial undertakings. Everything in
these has to be contrived to combine efficiency with economy, for which indeed
the former is or ought to be only another name. The space is reduced to a
minimum, five feet being generally considered enough for the width of each
stall, though for large cart or dray horses more ought to be allowed. Space 1s
also often economized in the width by placing the horses back to back with a
passage in the middle. Thus with stalls nine feet long and a passage seven
feet wide between, and a door at the end, a stable twenty-five feet wide will
accommodate two rows of horses. It will hardly be advisable, however, unless
with doors at both ends, to have more than about eight or ten stalls on each side.

The fittings must all be of the strongest and simplest kind. ~ Metal capping
will still be the best to prevent ““crib bitting”, but the remainder of the divisions
may be of pitch-pine or spruce, both being hard and tough. Swinging bars”
have been sometimes tried to give at least the pretence of greater space in the
stalls, but they are not satisfactory, and with any but the quictest horses may
give rise to more trouble than comfort. In places where they have been
introduced, they have been soon abandoned. The mangers and pots are often
of glazed fire-clay, as being probably more durable than enamelled metal, and can
be made with a fire-clay bar across to prevent nosing out the food. Hay-racks
are often dispensed with, as chopped fodder is the custom in all these stables.

In the long run square sets, though dear at first, will generally be found to
make the most economical floor, and, with the general introduction of peat-
litter, drainage is dispensed with. With an impervious bottom, and care in the
management of the litter, and of course ample ventilation, 1t is surprising how
sweet a crowded stable can be kept even in summer.

With practically no more harness than a trace and collar, in the case of
tramway or ’bus stables, each horse’s harness can be hung upon his own stall-
post. A special harness-room, except as a store, is hardly required, but in these
large stables, where the horses are counted by the hundred, a harness-repairing
shop, and a forge or shoeing shop, will each form a most important branch.
A number of loose-hoxes for horses sick or temporarily disabled, or on trial, will
be very necessary. One for every eight or ten horses kept will not be too many.
In stables of this size an engine and boilers to supply the power for cutting up
the fodder and bruising and mixing the corn, and in some cases for pumping
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water, are indispensable, and will keep a special staff of assistants in full work,
cutting, weighing, and filling into bags. In the passages between the various
ranges of stables, strong rings should be built into the wall to secure the horses
while being groomed, though a regular washing and grooming shed may be more
convenient, and offer greater facilities for inspection. All provisions for cleanli-
ness are of even greater importance than in the gentleman’s stable. The manure-
pit must not be large, and must have both sides and bottom impervious to
moisture, and the removal should be daily. In the stables of one of the best-
managed tramway companies, the principal walls, &e., are whitewashed monthly,
and at the horses’ heads every week. Lime-wash is a great and cheap purifier.

In many large city stables, still further to economize space, the horses are
accommodated on two stories, the upper part being reached by an inclined plane
or gangway. This gangway has to be made with cross pieces of wood, well
covered with gravel or litter to prevent slipping. The floor of the upper stalls
1s best made of iron joists and concrete, which, with the great modern facilities
for the production of these articles, involve very little extra trouble or expense.
Naturally a little more care will have to be taken with the ventilation and
lighting of the lower story, and, indeed, where possible, it is better to utilize this
for subsidiary purposes, such as forges, harness-repairing, &e.

CHAPTER 1L
COW-HOUSES.

The horse is with justice considered to be the nobler animal, and the useful
cow must always take the second place, and until lately almost any accommoda-
tion has been considered good enough for her. The housing of the one or two
cows that supply milk to the suburban gentleman’s family, is a matter of such
simplicity that little need be said about it, but the construction of the large city
dairies, or of the byres upon the great milk-raising farms which surround our
large towns, is now recognized to be a matter of the most vital importance. In
its relation, indeed, to the health of the community, it is of infinitely greater
moment than the construction of any stable can be. This has been to some
extent recognized by the law, but there are many features that the law cannot,
or does not, touch. In the construction of cow-houses even more than in stables,
two opposing principles are contending for the first place. From the point of
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view of the producer economy comes first, from that of the consumer health, and
the opposing needs of these two have to be reconciled.

In large and economically-worked houses, there are two systems of arrange-
ment, each having its advantages. The one is with the cows in two rows with
their heads facing a feeding-passage in the centre, and of course having a
passage of access behind each row of cows adjoining the outer walls. The other
system is to have a double row of cows with their tails opposite each other and
a single passage of access in the centre, and with the heads of each row of
cows pointing to a narrow feeding-passage along each outside wall.  This
arrangement is adopted at some of the Government model farms, where
Musgrave's patent fittings have been used. The whole building is 32 feet wide;
the feeding-passage along each wall is 4 feet wide, and has a sunk portion along
which a feeding-truck can run. Down the centre runs a passage 5 feet in width,
which allows a standing depth of 9 feet 6 inches for each cow.

The fittings consist of cast-iron stall-divisions arranged for two cows in each
stall, with a cast-iron feeding-trough, and a wrought-iron hay-rack above. The
distance between the divisions to accommodate two cows is usually 7 feet, and
occasionally 7 feet 6 inches or 8 feet. Sunk flush in each division should be an
upright tying-rod, arranged to be easily removable in case of accident. As in
the case of stable-fittings, everything should be smooth and rounded, and so
made as to avoid any possibility of the cow hurting herself. The feeding-trough
should be capable of being filled and flushed with water, which when discharged
will in its turn serve to flush out the drain or channel. A water-trough or pot
may be provided at a suitable height above the feeding-trough, in the centre of
each bay, and can be automatically supplied from the main tank.

The floor of the passage and of the lower part of the stalls is best formed of
concrete with a floating of hard cement on the top, but some authorities prefer
that the part under the cows’ fore-feet should be of earth only, covered with
litter. Probably, however, concrete for all will be the cleaner, an ample supply
of litter making a soft enough provision for standing or lying.

For covering the walls nothing is so good as whitewash, which can hardly be
too often renewed.

The most ample ventilation is indispensable. A simple air-inlet grating
opposite each cow’s head answers well, and Musgrave's patent outlet—vel?tilator
on the roof, (say) one to every ten cows, is perhaps as simple and efficacious as
can be devised. This outlet-ventilator is shown in fig. 742.

Dairy-arrangements for the storage and distribution of milk hardly come
within the scope of this work, but among the general requirements which must
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be mentioned are hay-lofts, root-stores, and a preparation-room for provender

with boiler, &e., and, of course, accommodation for the men, latrines, manure-pits,

&c., but in these there is nothing specially distine- —"

tive from those required for commercial stables, In "m%.nm_“—l‘

everything that pertains to the accommodation of " i f‘
|

-

,!siM'!J
cows it can only be iterated again and again, that, mhlh
in the future, considerations of cleanliness and health e —
will become more and more paramount, and that H

the regulating sanitary laws and their enforcement

will become increasingly stringent, though quite pos-

1l

g : Fig. 742.—1\{11-sgrave's Outlet-
sibly this may take the form rather of greater intel- ventilator.

ligence and frequency in the supervision, than of much greater stringency in the
laws themselves.
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SECTION XX.—SANITARY LAW.

CHAPTER 1.

ENGLAND AND WALES (EXCEPT LONDON).
1. SANITARY DISTRICTS AND AUTHORITIES.

(1.) Sanitary Distriets and Authorities. For the purposes of Public Health
administration, England and Wales are divided into districts, as follows:—

(@) Counties, governed by County Councils.

(b) Urban Sanitary Districts, governed by Urban District Couneils.

(¢) Rural Samitary Districts, governed by Rural District Councils.

() Besides these larger divisions, the Rural Parishes are for certain pur-
poses governed by Parish Councils or Parish Meetings. Parishes with a smaller
population than 300 may be grouped together, so that here and there groups of
small parishes have their common Parish Council (Local Government Act, 1894,
§ 1-3).

The Local Government Board exercises a superintending authority over the
whole.

(2.) London. The County of London has, to a great extent, a separate
sanitary administration, and will be considered separately.

(3.) The Sanitary Powers of County Councils. The County Councils have a
certain amount of supervisory power over the administrative smaller areas of the
county; if, on investigation, they find that a local District Council is not
performing properly its statutory duty, they may make a complaint to the Local
Government Board (Public Health Act, 1875, § 299). The County Councils
may enforce the Rivers Pollution Prevention Act; they may appoint a Medical
Officer of Health; and they have the same power of making by-laws in relation
to nuisances within their counties, or any specified part of them, as boroughs
under the Municipal Corporations Act (45 and 46 Viect., cap. 50); the by-laws,
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however, have to be confirmed by the Local Government Board. Such by-laws
apply to all parts of a county except boroughs.

(4.) The Sanitary Powers and Duties of Urban and Rural District Couneils,
and of Parish Councils. These powers, speaking generally, are the abatement
of nuisances; the making and maintenance of sewers and the disposal of sewage;
the healthy construction of houses; the supervision or enforcement of the
provision of water-supplies; the enforcement of provisions relating to infectious
diseases; the making and enforcement of by-laws, and the carrying out of
various Acts of Parliament relating to occupations, and to food and to sanitation
generally. Parish Councils, although possessing but a limited power of dealing
with certain specified nuisances (Local Government Act 1894, § 8), can do
great good to the community by drawing the attention of the District Councils
to nuisances, insanitary dwellings, inadequate and polluted water-supplies, and

other evils.

2. NUISANCES.

(5.) Distinetion between ‘“Nuisance” at Common Law and ‘ Nuisance” under
the Sanitary Acts. The term  nuisance” is a wide one. Nuisances in a legal
sense may be divided into: 1. Nuisances at Common Law; and 2. Nuisances
under the Public Health and Sanitary Acts.

Nuisance at Common Law does not come within the scope of this treatise.
All that need be said is that Common Law nuisances are usually divided into
Public (or Common) and Private Nuisances.

Public Nuisances are abated by indictment. They are supposed (at all
events technically) to be matters which cause inconvenience or damage to the
public in the exercise of their common rights; such, for example, as the
obstruction of a highway, interference with the navigation of a stream, the
storage of explosive substances in places likely to be dangerous, noise, indecent
exposure, and several matters affecting the public morals.  Some classes of
nuisance which may be proceeded against by indictment, might also be dealt
with under the Public Health Act, 1875; such, for example, as pollution of the
air, and smoke from a factory.

Private Nuisances are defined as acts interfering with the proprietary rights
of another in land, but which do not amount to a trespass. Speclal annoyance
from noise or from smoke have been considered to belong to this category. The
remedy is an action for damages, or for an injunction, or for both.

(6.) Nuisance under the Public Health and Sanitary Acts. Nuisances under
the above Acts will be usually embraced in the following definition:—
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A nuisance 1s something which is either expressly declared to be so by
statute, or, where not mentioned expressly, it is something which either actually
injures or is likely to injure health, and admits of a remedy, either by the
individual whose act or omission causes the nuisance, or by the Local Authority.

Throughout England and Wales (save London) the chief section of the Public
Health Act, 1875, operative against nuisances, is Section 91. This section states
that premises, pools, ditches, gutters, water-courses, privies, urinals, cesspools,
drains, ash-pits, animals, accumulations, and deposits, may all be nuisances or
injurious to health ; the section also declares that overcrowding in houses, rooms,
vans, tents, sheds, or similar structures used for human habitation, to a degree
“ dangerous or injurious to the inmates”, is to be considered a nuisance. Fac-
tories (not under the operation of the Factory Acts), workshops, and workplaces,
not kept in a cleanly state or ventilated in such a manner as to render harmless
the gases, vapours, or dust generated therein, come under the same category;
overcrowding while work is carried on, if dangerous or injurious to health, is
also considered a nuisance. Fireplaces or furnaces used for working engines by
steam, or in any mill, factory, bakehouse, dye-house, brewery, or gaswork, not
consuming, “as far as practicable”, their smoke, and chimneys (other than
those of private dwellings) sending out “black smoke” in quantity, are all
nuisances within the meaning of the sectiou.

The word nuisance is also connected by the Public Health Act, 1875, with
the destruction, cleansing, or discontinuing of sewers (§ 18); the cleansing,
covering, or ventilation of sewers (§ 19); the disposal of sewage (§ 27); the
construction of drains, water-closets, earth-closets, privies, ash-pits, and cess-
pools (§§ 40, 41); with snow, filth, dust, ashes, and rubbish (§ 44); with swine,
pigsties, waste and stagnant water in cellars and dwellings; with the overflow of
the contents of water-closets, privies, and cesspools (§ 47); and with certain
offensive trades (§§ 112, 113, 114).

Abandoned shafts of quarries and mines within fifty yards of a path or road
in unenclosed land are also to be considered nuisances under the Public Health
Act, 1875, the Quarry Fencing Aet, 1887 (50 and 51 Viet., cap. 19), the Coal
Mines Regulation Act, 1887 (50 and 51 Vict., cap. 68), and the Metalliferous
Mines Act, 1872 (35 and 36 Vict., cap. 77).

The law as to nuisance not only applies to houses, but also to all ships and
vessels under the British flag (other than her Majesty’s ships) lying in any
river, harbour, or other water within the district of a Local Authority (Public
Health Act, 1875, § 110).

(7.) Information as to Nuisances. Information respecting nuisances may be
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given to the Local Authority by any person aggrieved by the nuisances, or by
any two inhabitant householders, or by any officer of the Local Authority, or by
the relieving officer, or by any constable or police officer of the district (Public
Health Act, 1875, § 93).

(8.) Abatement of Nuisance. On receipt of such information, and if satisfied
that the nuisance exists, the Authority is bound to serve a notice on either the
owner or occupier, or the person causing or suffering the nuisance, the owner being
served in cases of some structural defects. If there is no fault with regard to
owner or occupier, and the person causing the nuisance cannot be found, then
the Local Authority may abate the nuisance (Public Health Act, 1875, § 94).
Should the notice of the lLocal Authority not be obeyed, a summons is applied
for. When this is granted, the case is heard before a Court of Summary Juris-
diction, which court, if satisfied of the existence of a nuisance, is compelled to
make an order to abate it, or both to abate it and prevent its recurrence. A
penalty may also be imposed and costs. There are various powers possessed by
the Court of Summary Jurisdiction, one of the most important of which is the
power of closing premises as unfit for habitation, until the premises are rendered
fit for that purpose (Public Health Act, 1875, §§ 95, 96, 97, 98).

In certain cases there is a power of appeal to the Local Government Board
by a person aggrieved by a notice from a Local Authority (Public Health Act,
1875, § 268). A person aggrieved by an order or conviction of a Court of
Summary Jurisdiction has also the power of appeal under certain conditions to
Quarter Sessions (Public Health Act, 1875, § 269).

3. SEWERAGE AND DRAINAGE.

(9.) Distinetion between * Drain” and ‘* Sewer”. The word “drain” is defined
by the Public Health Act, 1875, to mean any drain used for the drainage of one
building only, or of premises within the same curtilage, for the purpose of
draining into a cesspool or other receptacle, or into a sewer. Hence, as a rule, if
a drain of one building join another, from the junction of the two drains the
conduit is technically a “sewer”. Indeed, in the case of Travis v. Uttley (70
T. L. R. 242) the court seemed to extend the definition to even the portion of
the drain before the junction. In districts where the authorities have adopted
the Public Health Acts Amendment Act, Section 19, this definition does not
precisely hold good; in such places, if two houses belong to different owners, the
combined drain is a “drain” reparable at the owners’ expense; if, on the contrary,
the same person owns the two houses, the combined drain is a ““ sewer”.
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“Sewers” include drains and sewers of every description, except drains to
which the word ¢ drain” interpreted as aforesaid applies, and except drains
vested in and under the control of any authority having the management of
roads, not being a Local Authority under the Public Health Act, 1875.

(10.) Duties and Powers of Local Authorities as to Sewers. With a few
exceptions (see Public Health Act, 1875, § 13), all sewers vest in the Local
Authority and are under its control, and the Authority is responsible for their
repair and maintenance. The Local Authority is bound to provide its district
with sewers where necessary (Public Health Act, § 15). It may also purchase
existing sewers or accept the gift of such sewers (¢bid., § 14). Local Authorities
have extensive powers with regard to laying sewers, and to entry on premises
for the purpose of examining and repairing sewers, and ascertaining their course,
and also with regard to preliminary examination of the course of a proposed
sewer. They cannot, however, enter private lands for the purposes of making
new sewers without permission, or without compensation, if such compensation
18 demanded.

The definite duties laid upon Local Authorities with regard to sewers appear
to be at least four:—

L. To provide necessary sewers (Public Health Act, 1875, § 15).

2. To keep all sewers belonging to them in repair (¢bid., § 15).

3. To construct, repair, cover, and ventilate their sewers in such a manner

that they shall not be a nuisance or injurious to health (¢bid., § 19).

4. To properly cleanse and empty their sewers (ibud. ).

(11.) Right to the Use of Sewers. The owner or occupier of property in any
district has a right of drainage into the sewers of that district (Public Health
Act, 1875, § 21). If the sewer 1s in one district and the property in another,
the house may be drained into the sewer by agreement with the Authority in
whose district the sewer is situate.

(12.) Protection of Sewers. In Urban Districts it is unlawful to build over
a sewer without the express permission of the Authority.

Districts may adopt Part III. of the Public Health Acts Amendment Act,
1890, Section 16, which makes it an offence for any person to throw or suffer to
be thrown into any sewer, or into any drain communicating therewith, any
matter or substance by which the free flow of the sewage or storm-water may be
interfered with, or by which the drain or sewer may be injured. Section 17
further makes it an offence to permit to enter directly or indirectly into a sewer,
chemical refuse, waste steam, condensing water, heated water, or other liquid of
a higher temperature than 110° F., which, either alone or in combination with




476 SANITARY LAW.

the sewage, causes a nuisance Or i dangerous or injurious to health, under
a maximum penalty of £10, and a maximum daily penalty of £5. .

(13.) House-drainage. Every house in town and country must have a (%ra%n
of suflicient capacity, discharging into any public sewer which extends vivlthm
100 feet of the house. If no such sewer exists, the drain must discharge into a
cesspool, or into any other place, ““not being under any house”, as the Local
Authority may direct. Drains are to be made of such materials and sizes, and to
be laid at such levels and gradients, as the surveyor of the Local Authority may
advise. 1f a house is without effectual drainage, it is the duty of the Authority
to request the owner, by formal notice, to construct a suitable dra.in; in default
of compliance, the Local Authority may do the work, and recover in a summary
manner the expenses, or may by order declare them to be “private improvement
expenses’ .

Should it be less expensive for the Local Authority to construct a new sewer
to receive the sewage of two or more houses than to compel the owners t‘o drain
them into existing sewers, they have power to do so, and to apportion the
expense of the construction among the owners of the several houses, or the}:
may, by order, declare the expenses to be “private improvement expenses
(Public Health Act, 1875, § 23). o

(14.) Power to examine existing Drains. On the “ written” apphc:r:mox? of
any person to a Local Authority, stating that any drain or other thing 1s a
nuisance or injurious to health, the Local Authority has power after twenty-four
hours notice to the occupier—or, in case of emergency, without notice—to enter
the premises, open up the ground, and examine the drain. If no fault is found,
all damage must be made good at the Authority’s expense; if, on the contrary,
the drain it found in bad condition or to require amendment, notice must be
given to the occupier, calling on him to undertake the mecessary repairs or
renewals. Neglect to obey such notice involves a penalty of 10 shillings per day
or less, and the Local Authority may forthwith do the work, and recover sum-
marily the expenses, or declare them to be private improvement expenses i
(Public Health Act, 1875, § 41).

(15.) The Drains of New Houses. In an Urban District it is illegal to erect
a house, or to rebuild one which has been pulled down to or below the ground-
floor, without proper drainage, under a penalty of £50 or less. It is also unlaw-
ful to occupy a house if so constructed. (Public Health Act, 1875, 8 25.)
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4. WATER AND WATER-SUPPLY.

(16.) Powers and Duties of Loecal Authorities as to Water-supply. All public
cisterns, pumps, wells, reservoirs, aqueducts, and works used for the gratuitous
supply of water, vest in the Local Authority, and the Authority may cause the
same to be maintained, ‘““and plentifully supplied with pure and wholesome
water .

In the absence of a Water Company, or with an existing Water Company’s
consent, the Authority has power to construct works for the gratuitous supply
of water (Public Health Act, 1875, § 64).

Similarly, in the absence of a Water Company, or in cases in which the
Water Company cannot and is not willing to allow a sufficient supply of water
to a district, the Local Authority has full power to supply the district with
water, and to execute any necessary works, or to purchase, with the sanction of
the Local Government Board, any existing water-works or rights (Public Health
Act, 1875, §§ 51, 52). The section reads as if it were permissive, but if whole-
some water is needed, the word “may” really means “shall”, a default in
supplying water under these circumstances being an offence under the Public
Health Act, 1875, § 299.

Local Authorities have powers to carry water-mains within or without their
district similar to those exercised in the case of sewers (Public Health Act, 1875,
§ 54); the Water-works Clauses Act, 1863, and certain provisions of the Water-
works Clauses Act, 1847, are incorporated with the Public Health Act, 1875.

Parish Councils also have urban powers with respect to the utilization of any
well, spring, or stream within the parish; the expenditure of maintenance is
limited to 8d. in the pound on the rateable value of the parish, save with the
consent of the Parish Meeting (Local Government Act, 1894, §§ 8, 11).

(17.) The Supply of Water to Dwelling-houses. Urban Authorities, unless
by Order of the Local Government Board they have been invested with powers
conferred under the Public Health (Water) Act, 1878, have somewhat less power
than Rural Districts to enforce a water-supply to dwelling-houses. The general
powers applicable to both Urban and Rural Authorities under § 62, Public
Health Act, 1875, are briefly as follows:—If it appears that a house is without a
proper water-supply, according to the report of their surveyor, and such a supply
can be furnished thereto, at a cost not exceeding the water-rate authorized by
any local Act, or (where there is no local Act) at a cost not exceeding twopence
per week, or at such other cost as the Local Government Board may determine
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on the application of the Local Authority, then the Local Authority must give
notice to the owner, requiring him to supply the house with water. In case of
non-compliance the Local Authority may do the work, and recover in the usual
way the expenses, or they may enter into a contract with a Water Company for
supplying the house, and the premises may be compulsorily rated. Although
this power is generally applicable to Rural and Urban Districts, its operation is
mainly confined to Urban Districts, because the words, furnished thereto”,
taken in conjunction with the context of the section, evidently refer to a supply
from water-mains, and are considered not to apply to wells.

(18.) Special Powers of Rural Sanitary Authorities. The Public Health
(Water) Act, 1878, is in force in all Rural Districts. It is also applicable to
Urban Districts by order of the Local Government Board. Under section 3 of
this Act it is the duty of the Sanitary Authority of a district in which the Act is
in force, to “see that every occupied house within their district has, within a
reasonable distance, an available supply of wholesome water, sufficient for the
consumption and use for domestic purposes of the inmates of the house”. When
it appears to a Local Authority, on the report of their sanitary officers, that an
occupied dwelling-house has not such a supply, and such supply can be provided
with the outlay of capital which, at 5 per cent interest, would not exceed 2d.
per week (that is, a sum of £8, 13s. 4d.), or at a greater cost sanctioned by the
Local Government Board (not, however, exceeding £13), then by a somewhat
complicated procedure the supply may be enforced. The procedure, indeed,
gives so many facilities for an obstinate owner to delay the supply, that if every
technical objection is taken, many months must necessarily elapse before such
supply is given.

New houses cannot be occupied in districts in which the Public Health
(Water) Act, 1878, is in force, unless the Sanitary Authority has certified that
there is an available source of supply within a reasonable distance. A person
may appeal to a Court of Summary Jurisdiction should a Local Authority refuse
to give such certificate, and the Court may, on hearing the case, make an order
authorizing the occupation of the house.

(19.) Pollution of Water. There are various powers with respect to the
pollution of water by gas or gas-products both under the Public Health Act,
1875, and the incorporated Water-works Clauses Acts; the chief working section
is, however, Section 70, Public Health Act, 1875. This provides that, on the
representation of any person to a Local Authority that within their district the
water in any “well, tank, or cistern, public or private, or supplied from any
public pump, and used or likely to be used by man for drinking or domestic
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purposes, or for manufacturing drinks for the use of man, is so polluted as to be
injurious to health”, the Local Authority may take action before a Court of
Summary Jurisdiction to remedy the same. Unfortunately, many of the benches
of magistrates consider the words *injurious to health” not synonymous with
“dangerous”, and require proof of actual injury, a proof rarely possible.

(20.) Prevention of the Pollution of Streams, Water-courses, and Rivers.
Under the Public Health Act, 1875, a Local Authority, with the sanction of the
Attorney-general, may take proceedings by indictment in Chancery ¢ for the
purpose of protecting any water-course within their jurisdiction from pollutions
arising either within or without their district” (§ 69). The chief legal powers
relative to the pollution of streams are, however, contained in the Rivers
Pollution Prevention Act, 1876 (as amended by the Rivers Pollution Prevention
Amendment Act, 1893). This act may be enforced by either the Local Authori-
ties, the County Councils, or both. Under this act three kinds of pollution are
dealt with:—(1) solid matters; (2) sewage; and (3) manufacturing and mining
pollutions.  But little action has, until quite recently, been taken under the
Act with regard to solid matters, or to mining and manufacturing refuse.

The powers with regard to sewage-pollution are those that are the most
useful and applicable. It is an offence for any person knowingly to allow
sewage-matter, directly or indirectly, to get into a stream. In the amended Act,
it 1s specially laid down that, when sewage is carried along channels vested in a
Local Authority, and such sewage falls or flows into a stream, the Sanitary
Authority shall, for the purposes of the Act, be deemed to “ knowingly ” permit
the sewage to so fall, flow, or get into the stream. A good defence under this

section is, however, that the best practicable and available means are being taken
to render the sewage harmless.

5. FOOD,

(21.) Inspeetion of Food generally. It is an offence under the Markets and
Fairs Clauses Act, 1847, to sell “unwholesome meat or provisions” in a Market
or Fair, and any inspector of provisions appointed under that Act may seize such
articles and convey them before a justice. The Public Health Act, 1875, has a
list of articles as follows —*“Any animal, carcase, meat, poultry, game, flesh, fish,
fruit, vegetables, corn, bread, flour, or milk”,—which, if they appear to a Medical
Officer of Health or Inspector to be unsound, unwholesome, or diseased, may be
selzed, condemned by a magistrate, and the offender punished by fine or even

mmprisonment. The list of articles is imperfect, because it omits cheese, butter,
Vo, 1I
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and eggs, but Section 28 of the Public Health Amendment Act extends the
application of the Act to all articles intended for the food of man, and upon
evidence from any person (sanitary officer or not), a magistrate may condemn
unfit food under that section.

(22.) Milk. Unsound, diseased, or unwholesome milk may be dealt with by
taking it before a magistrate and having it condemned (Public Health Act, 1875,
§117).

Under the Contagious Diseases Animals Acts, 1878-1893, the Local Govern-
ment Board has power to make general or special Orders: (A) For the registration
of dairymen, cow-keepers, or purveyors of milk; (B) For the inspection of cattle
in dairies, and regulating the lighting, ventilating, cleansing, drainage, and
water-supply of dairies; (C) For securing the cleanliness of milk-stores, milk-
shops, and of milk-vessels; (D) For preseribing precautions to be taken for
protecting milk against infection or contamination; and (E) For authorizing
Local Authorities themselves to make such regulations.

The Local Government Board has exercised its powers in the Dairies, Cow-
sheds, and Milk-shops Orders of 1885 and 1886, which deal in considerable
detail with the subjects enumerated above.

The Infectious Diseases Prevention Act, 1890, has also a section (§ 4) which
was drafted with the idea of giving Medical Officers of Health certain powers of
stopping the supply of milk infected, or supposed to be infected, with disease,
such as scarlet fever; but the procedure is far too clumsy and long to be of real
value.

(23.) Adulteration of Food. Adulteration of food is dealt with by the Sale
of Food and Drugs Acts, and by the Margarine Act.  Under the first-mentioned
Acts, samples of food and drink (other than water) can be taken and submitted
to a public analyst; on receipt of his certificate, proceedings may be taken
should the article be adulterated. The Margarine Act compels the labelling of
margarine, and also gives facilities for samples to be taken and analysed.

(24.) Substitution of Horse-flesh for Beef. The Sale of Horse-flesh Regula-
tion Act, 1889, compels any seller of the flesh of horses, asses, or mules, for
human food, to legibly label their shops or stalls, indicating that they sell horse-
flesh. The Act gives special powers of inspection to sanitary officers, and makes
it an offence to sell horse-flesh for other meat, or to mix it with other meat

without declaring the mixture.
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6. STATUTORY PROVISIONS WITH REGARD TO THE PREVENTION OF
DISEASE.

The statutory powers relating more directly to combating infectious disease
are those contained in the Notification and Prevention of Diseases Acts.

(25.) The Infectious Diseases Notification Act, 1889. This is an adoptive Act,
but its powers have been so widely taken advantage of, that it is practically in
.force all over the country (including the Metropolis), its provisions being
incorporated with the Public Health (London) Act, 1891. The leading idea of
the Act is to compel each medical attendant to immediately certify to the Local
Authority every case of infectious or communicable disease specified in the
Act; besides the medical man, it is the duty of the head of the family or, in his
defe.mlt, the. nearest relative in the building, or the person in charge of the
patient, or, in default of all the foregoing, the occupiers of the house, to notify
the Local Authority under the same circumstances. The diseases specified are
smallpox, cholera, diphtheria, membranous croup, erysipelas, scarlet fever
typhus fever, typhoid or enteric fever, continued fever, relapsing fever, a,ndi
puerperal fever. The list may be added to temporarily or permanently, in
manner provided for by the Act and with the sanction of the Local Government
Board.

(26.) Disinfeetion. It is the duty, under Sections 46 and 120, Public Health
Act, 1875, of a Local Authority to give notice in writing to the owner or
occupier of a house, after infectious disease, to cleanse and disinfect. More
often in practice the officers of the Local Authority do this work. In districts
which have adopted the Infectious Diseases Prevention Act, 1890, the clerk to
the Local Authority has at once to give notice to the owner or occupier, on
information received, as to the necessity for disinfection; and there are provisions
in that Act ensuring that, within a reasonable time, an infected house or room
will be disinfected.

Infected articles may be burnt or otherwise destroyed, but compensation
must be given (Public Health Act, 1875, § 121). Local Authorities have power
to provide a suitable disinfecting chamber and appliances under the Public
Health Act, 1875, § 122.

Owners of public conveyances must have their vehicles disinfected if they
have conveyed a person suffering from a dangerous infectious disorder, under a
penalty of £5 or less (Public Health Act, 1875, § 127).

An infectious corpse may be conveyed in a hearse but not in a public
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conveyance, unless the driver or owner is notified. The conveyance is then
immediately to be disinfected (Infectious Diseases Prevention Act, 1890, § 11).

(27.) The Establishment of Hospitals. ~Any Local Authority may provide
for the use of the inhabitants a temporary or permanent hospital, not necessarily
for the treatment of infectious cases. Two or more authorities may also
combine in establishing a hospital (Public Health Act, 1875, § 131). They
also have power to establish hospitals in other districts besides their own (ehrd.,
§ 285; Withington Local Board ». Corporation of Manchester, 9 T. L. R. 206).

A Local Authority may provide ambulances for the conveyance of the sick
(Public Health Act, 1875, § 123).

A TLocal Authority or 25 ratepayers may petition the County Council to
provide an isolation-hospital, or cause to be provided a hospital for the treatment
of the infectious sick. The Council’s duty is then to make a local inquiry. If
it is found that the hospital is necessary, the Council makes an order to that
effect.  Such hospital is managed by a committee, consisting of either the
members of the County Council, or partly of representatives of the local area, or
wholly of local representatives (Isolation Hospitals Act, 1893).  Ambulances
are bound to be provided if a hospital of the kind is established (ibid., § 13).

(28.) Special Statutory Powers with regard to Cholera. The Local Govern-
ment Board may from time to time make, alter, or revoke regulations as to the
treatment and prevention of cholera or “any other epidemic, endemic, or
infectious disease” (Public Health Act, 1875, § 130). Whenever any formidable
epidemic or infectious malady actually threatens any part of England (or
Ireland), the Local Government Board may make regulations for the speedy
interment of the dead, for house-to-house visitation, for the provision of
medical aid and accommodation, for cleansing, ventilation, disinfection, and so
forth (Public Health Act, 1873, § 134).

The Local Authority has ample power to borrow funds for this purpose (46
and 47 Vict. cap. 59). Two or more Local Authorities may combine for the
purpose of dealing with an epidemic (Public Health Act, 1875, §§ 139 and 140).
The Local Authority has to carry out any regulations the Local Government
Board has made, and certain special powers are given for this purpose (Public
Health Act, 1875, §§ 135, 136, and 137).

1 As stated above, this Act is an Adoptive Act only.
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7. REGULATIONS AND BY-LAWS.

(29.) Distinetion between By-laws and Regulations. A large portion of the
routine of sanitary administration is enforced by means of “by-laws” and
“regulations”; both are local rules made under statutory powers to carry out
the details of the law or laws. The essential difference between a regulation
and a by-law is mainly in form.

By-laws can only come into foree by adopting the exact formal procedure of
the particular statute conferring the power of making the by-law, and they
must receive the sanction of some higher authority, such, for example, as the
Local Government Board. Regulations, on the other hand, do not as a rule
require any special formalities, and only a few have to receive the sanction of
a higher authority.

(30.) By-laws which “may” or ‘“must” be made by Local Authorities. By-
laws must be made by every Local Authority as to common lodging-houses
(Public Health Act, § 80), and if Part III. of the Housing of the Working
Classes Act has been adopted, Local Authorities must make by-laws as to the
management, &e., of the lodging-houses under that Act.

Both Rural and Urban Local Authorities may make by-laws as to (a)
cleansing of footways, (b) removal of house-refuse, (¢) cleansing of earth-closets,
privies, ash-pits, and cesspools (Public Health Act, 1875, § 44), (d) tenement-
houses, (¢) management of mortuaries (Public Health Act, 1875, § 141), (f) the
decent lodging of hop-pickers, fruit and vegetable pickers (Public Health Act,
1875, § 314, and Fruit-Pickers’ Lodgings Act, 1882).

Urban Local Authorities must make by-laws with respect to slaughter-
houses provided by the Authority (Public Health Act, 1875, § 169).

An Urban Authority may make by-laws with respect to nuisances arising
from snow, filth, dust, ashes, and rubbish (Public Health Act, 1875, § 44), the
prevention of the keeping of animals so as to be a nuisance (ibid., § 44), offensive
trades (¢bid., § 113), and various matters relating to streets, buildings, chimneys,
drainage of buildings, and the closing of buildings or parts of buildings unfit
for human habitation (¢bid., § 157).

A number of other matters relating to local government can also be
regulated in Urban Districts by by-laws (see Public Health Amendment Act,
1890; Public Health Act, 1875, §§ 164 and 197; Towns Police Clauses Act,
1847; Baths and Wash-houses Acts, 1864, 1878; &c.).




484 SANITARY LAW.

8. STREETS, HOUSES, AND UNHEALTHY AREAS.

(31.) Scavenging of Streets, New Streets, Line of Frontage, &c. Local
Authorities may, and when required by the Local Government Board, must
cleanse and scavenge the streets under their control (Public Health Act, 1875,
§ 42). The level, width, and construction of new streets, the structure of new
buildings, and so forth, may be governed in Urban Districts by by-laws (Public
Health Act, § 157).

The lines of streets are preserved by the Public Health (Building in Streets)
Act, 1888, and many other matters relating to streets, &e., are regulated by the
Towns Improvement Clauses Act, 1847.

Various matters relating to safety in public buildings and streets are also
dealt with by the Public Health Amendment Act, 1890, whilst most offences
relating to streets are provided against by the Towns Police Clauses Acts, 1847-
1889.

(32.) Structure of Houses—Site of Houses. By adopting Part I11I. Public
Health Acts Amendment Act, 1890, an Urban Authority can acquire additional
powers to make by-laws with regard to the sanitary arrangements of houses,
and as to certain matters of structure in the building of new houses. Rural
Sanitary Authorities may adopt the same Part IIL., and then they have the
power to make by-laws with regard to the structure of walls, foundations, and
floors of nmew houses. The same Act prohibits the erection of new buildings on
ground filled up with matter impregnated with faecal, animal, or vegetable
matter, or upon deposits of such matter, unless such matter has been either
removed or rendered innocuous.

(33.) Unhealthy Houses—Housing of the Working Classes Aect, 1890. A
house in such a state as to be unfit for habitation may be closed by an Order
of a Court of Summary Jurisdiction. The Order holds good until the house has
been made fit for habitation, when it may then be determined by another Order
permitting the use of the house (Public Health Act, 1875, § 97). A house also
may be closed irrespective of sanitary condition, if two convictions for over-
crowding have taken place within three months (Public Health Aect, 1875, § 109).

Any dwelling-house in a state dangerous or injurious to health must be
reported upon by the Medical Officer of Health to the Local Authority under
the Housing of the Working Classes Act, 1890, Part II., § 30. The County
Medical Officer of Health also has the power to make such a representation
to any Local Authority, save to the Authority of a Municipal Borough (:bid.,

§ 52).
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A Parish Council (Local Government Act, 1894), or four or more house-
holders, may complain in writing to the Medical Officer of Health concerning
a dwelling-house. The officer is bound then to inspect and report (Housing of
the Working Classes Act, 1890, § 31). Independently of the Medical Officer of
Health’s voluntary action, or in obedience to a complaint, it is the duty of every
Local Authority to cause to be made inspection of their district with a view to
ascertain whether any dwelling-house is in an unfit state to be inhabited (zbid.,
§ 32).

If on receipt of a representation or information that any house is unfit for
habitation, and it appears to the Local Authority that the information is correct,
it 1s then their duty to cause proceedings to be taken to close the house,
‘“ whether the same be occupied or not”. After closing, provision is made for
compelling the repair, or in some cases for demolishing the house. In each case
ample opportunity is given for the owner (who under this Act must have at
least a 21 years' interest) to be heard, and for him to appeal if he feels
aggrieved (ibud., §§ 32-35).

(34.) Unhealthy Areas. A Medical Officer of Health on his own initiative, or
moved thereto by a complaint of twelve or more ratepayers of the district, may
make a representation to the Local Authority that a certain area in an Urban
District is unhealthy—that is to say, ¢ that any houses, courts, or alleys, are
unfit for habitation, or the narrowness, closeness, and bad arrangement, or the
bad condition of the streets and houses or groups of houses within such area, or

the want of light, air, ventilation, or proper conveniences, or any other sanitary
defects, or one or more of such causes, are dangerous or injurious to the health
of the inhabitants either of the buildings in the said area or of the neighbouring
buildings, and that the evils are of such a nature that they can only be remedied
by an improvement scheme.” The Local Authority is to take such a representa-
tion into consideration, “and if satisfied with the truth thereof and of the
sutliciency of their resources”, it is their duty to pass a resolution to the effect
that the area is unhealthy, and that an improvement scheme should be made
(Housing of the Working Classes Act, 1890, Part L., § 4, 5). The Act provides
for full publication of the scheme locally, for a Local Government inquiry, for
a Provisional Order confirming the scheme, for the provision of dwelling-
accommodation for the families displaced, for compensation of the owners, for
the execution of the scheme, and for obtaining loans to carry the scheme
out.

Small areas may be dealt with similarly under Part IL. of the same Act (§ 30),
the chief difference being that, if there is no opposition, the Local Government
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Board may confirm the scheme by Order; otherwise, if there is opposition, the
scheme can only be carried into effect by Provisional Order.

(35.) Obstructive Buildings. Urban Local Authorities possess powers of
widening, enlarging, or making new streets, under the Towns Improvement
Clauses Act, 1847, § 67, and Public Health Act, 1875, § 154.

An obstructive building—that is, one not necessarily unhealthy in itself,
but which stops ventilation, or otherwise makes or conduces to make other
buildings to be in a condition unfit for human habitation, or dangerous or
injurious to health, or one which prevents proper measures from being carried
into effect for the remedying of any nuisance injurious to health or other evils
complained of in respect of such other buildings—is to be reported upon by the
Medical Officer of IHealth, and ample power is given to the Local Authority to
purchase the obstructive building and then to pull it down. The Authority may
keep the whole or part as an open site, or sell a portion of the site, or may
dedicate it as a highway.

9. FACTORIES AND WORKSHOPS.

(36.) The Factories and Workshops Acts. The Factories and Workshops Acts
in force are those of 1878, 1883, 1891, and 1895, and the Cotton Cloth Factory
Acts of 1889 and 1897. The Factory Acts may also be said to include the
Shop Hours Acts, 1892, 1893, 1895; the Truck Acts, 1831 and 1887; the
Quarries Act, 1894; and the Prevention of Cruelty to Children Act, 1894.

These acts deal with Factories, Workshops, Domestic Factories, and Domestic
Workshops.

(37.) Textile and Non-Textile Factories—Workshops. Factories are divided
into textile and non-textile. The definition of ““ Factory” given in the Acts is
long and complicated ; it includes a list of various manufactures which under any
circumstances are factories, while others such as hat-works, rope-works, bake-
houses, lace-warehouses, shipbuilding yards, quarries, pit-banks, and laundries,
are < Factories” if steam or other power is employed, but “ Workshops ™ if only
manual labour is employed. Outside the list it may be generally stated that
trades where no steam or power is employed, come under the definition of
“Workshop”, but those where power is used, under the definition of “ Factory”.
Domestic Factories and Workshops are buildings in which workers dwell who
are all members of the same family, and in which no power is used.

(38.) General Scope of the Factory Acts. The Acts quoted above deal with
overcrowding, ventilation, nuisances, and cleansing or purifying. They regulate
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the hours of work, holidays, and meal-times; they restrict the employment of
children, young persons, and women;' they make provision for the education
of children legally employed; they provide against accidents from machinery,
and also provide special precautions to be taken, in certain extra-dangerous
trades.

(39.) Duties and Powers of Local Authorities as to Factories and Workshops.
The Local Sanitary Authority has the duty of inspecting “ Workshops and
Workplaces ”, whereas *“ Factories” are inspected by special inspectors appointed
by the Home Office; nevertheless the general sanitary state of factories comes
under the supervision of the Local Sanitary Authority, besides which a Home
Office Inspector is obliged to report sanitary defects to the Local Authority
(Factories and Workshops Act, 1878, § 4). It is the duty of the Local Authority
to inform the Inspector what measures they have taken to attend to the matter
reported to them (Factories and Workshops Act, 1895, § 3), and if the Local
Authority have not attended either to this particular complaint, or have failed
in any case to abate nuisances in Factories, Workshops, or Laundries, the
Secretary of State can authorize the Inspector to take proceedings, the latter
then having for that particular case the powers of the Sanitary Authority.
On conviction the expenses fall on the Sanitary Authority (ibid., 1891,
$§ 1 and 2).

Factories or Workshops in such a condition that any manufacturing process
carried on therein cannot be so carried on without danger to health or to life or
limb, may be closed by complaint of an Inspector before a Court of Summary
Jurisdiction (Factories and Workshops Act, 1895, §§ 2, 5). Or they may be
restricted (ibid., § 28), or the Chief Inspector may make rules to be confirmed by
the Secretar— of State for their special regulation (Factories and Workshops Act,
1891, § 8).

In trades where dust, gas, or vapour is produced or evolved, an Inspector
may direct a fan or other mechanical contrivance to be provided (Factories and
Workshops Act, 1878, § 36; Factories and Workshops Act, 1895, § 33).

Factories have to be cleansed, limewhited, or painted and varnished, at
certain periods, unless such processes are for special reasons inapplicable (Fac-
tories and Workshops Act, 1878, § 33). Workshops are to be limewashed,
cleansed, or purified when necessary, on notice by the Sanitary Authority (Fac-
tories and Workshops Act, 1891, § 4).

The minimum cubic space in Factories and Workshops is now definitely fixed

1 A “child” is a person under 14, a “young person” above 14 and under 18, a *woman * 18 years of age and

above,




488 SANITARY LAW.

at 250 cubic feet per adult, but overtime workers must be provided with 400
cubic feet; these numbers, where other illuminants than electricity are employed,
may be revised by the Secretary of State (Factories and Workshops Act, 1878,
§ 3; Factories and Workshops Act, 1895, § 1).

 In poisoning by lead, phosphorus, or arsenic, or infection by anthrax, con-
tracted in a Factory or Workshop, the medical attendant is bound to notify to
the Chief Inspector of Factories (Factories and Workshops Act, 1895, § 29).
Occupiers of Factories, Workshops, or Laundries, or others, must not allow
wearing apparel to be made, cleaned, or repaired in any dwelling-house or
building occupied therewith, whilst any inmate is suffering from scarlet fever
or small-pox, under a penalty of £10 or less (Factories and Workshops Act,
1895, § 6). Lavatories for the purpose of personal cleanliness are obliged to be
provided for workers in lead, arsenic, or other poisonous substances (Factories
and Workshops Act, 1895, § 30).

(40.) Bakehouses. Bakehouses in towns with over 5000 inhabitants are
subject to some special regulations with regard to regular limewhiting and
cleansing (Factories and Workshops Act, 1878, § 34), with regard to the pre-
vention of persons sleeping on the same level with the bakehouse, in a room
communicating directly with the said bakehouse, and for the prevention of any
addition to the number of underground bakehouses. No new underground
bakehouse can now be constructed in towns; only those may be used which
were in existence and use on January 1st, 1896 (Factories and Workshops Act,
1895, § 27).

CHAPTER IL

LONDON.

(41.) Local Authorities in the Metropolis. The County of London includes
the “City”; the districts set out in Schedules A and B of the Metropolis
Management Act, 1855, as amended by subsequent Acts; Woolwich; and a
number of small districts enumerated in Schedule C of the before-mentioned
Metropolis Management Acts. The total population of this area is over four
millions.

The authorities having sanitary jurisdiction in the Metropolis are:—The
County Council, the Vestries and District Boards, and, in the case of the small
districts enumerated in Schedule C, the Boards of Guardians; the City was,
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until the beginning of the year 1898, governed by the Commissioners of Sewers
under rather ancient though still effective sanitary laws, but the Corporation is
now the responsible authority.

(42.) Sanitary Acts in force in the Metropolis. The special Sanitary Acts in
force in the Metropolis and not in force elsewhere, are the following:—The
Public Health (London) Aect, 1891; the . Metropolis Local Management Act,
1855, and its various amendments; the General Paving Metropolis Act, 1817; the
Metropolitan Building Act, 1894 ; and the Metropolis Water Acts, 1852 and 1871.

In common with the rest of the country, the following important Acts are in
force in London:—The Housing of the Working Classes Act, 1890; the Factories
and Workshops Acts; the Canal Boats Acts; the Local Government Act, 1888;
and the Food Acts,—that is, the Sale of Food and Drugs Acts, the Margarine
Act, and the Horse-flesh Act.

(43.) Functions and Duties of the London County Couneil. Standing in the
place of the old Metropolitan Board of Works, the Council has succeeded to
their duties, some of which are as follows:—To deal with the London sewage;
to make new main sewers when necessary, and to see that local sewers are made
in conformity with the general plan of London sewerage; to supervise the lines
of frontage; to see to the naming and numbering of the houses; the height of
buildings; the width of roads; dangerous structures; the maintenance of open
spaces; the structure of theatres and similar public buildings; the registration
of dairymen; the registration of houses under the Infant Life Protection Act;
the registration and supervision of common lodging-houses; the Shop Hours
Act; the licensing of cow-houses, slaughter-houses, and knackers’ yards; the
sanctioning of new offensive businesses or otherwise; and the making of by-laws
for certain definite purposes, such as the mode of construction of drains; the
plan and level of sites for building; the plans, level, width, surface, inclination,
and materials for the pavement and roadway of new streets and roads, under
the Metropolis Management Acts; and other by-laws under the Public Health
(London) Act.

(44.) Nuisances— ‘‘ Summary” and ‘Non-summary”. The Public Health
(London) Act, 1891, treats nuisances in a similar way to the Act of 1875, but
renders their abatement easier.

Nuisances are not only matters “ wnjurious”, but “dangerous or injurious”,
to health; they are divided into two classes, which may be conveniently desig-
nated ““summary” and “ non-summary”. Summary nuisances are all ordinary
nuisances, such as unhealthy premises, accumulations, overecrowding, animals

kept improperly, black smoke issuing from certain chimneys, houses without a
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proper supply of water, and so forth. Non-summary nuisances are wilful
damage or destruction of drains and sanitary appliances; nuisances arising from
snow, dust, ashes, &c., in the streets; nuisances arising from offensive drainage
from breweries, slaughter-houses, knackers’ yards, dunghills, butchers’ or fish-
mongers’ shops, or from any manufactory, into any uncovered place; unpaved
yards and open spaces; nuisances connected with swine; nuisances connected
with offensive trades; and nuisances connected with the filthy state of sanitary
conveniences or the approaches thereto.

The chief difference between the two classes of nuisance is one of procedure.
Information of a summary nuisance may be given by anyone; it 1s, moreover,
the duty of every relieving officer, and of every officer in the employ of the Local
Authority, to give notice of any nuisance which may be brought within his
observation, and the Local Authority must make regulations and give the neces-
sary directions so as to ensure this being done. A summary nuisance is to be
brought at once to the notice of any person who may be required to abate the
same, and this is done by a sanitary officer serving a  written intimation”. On
receipt of information that a summary nuisance exists, it is the imperative duty
of the Sanitary Authority to serve a notice on the owner or occupier of the
premises, requiring him to abate the nuisance within a specified time, and if the
Sanitary Authority choose, they may state the works which are necessary to
abate the nuisance (Public Health (London) Act, §§ 3, 4).

(45.) Metropolitan House-drainage. The definition of ‘“drain” is slightly
different under the Metropolitan laws, for the word “drain” not only includes a
drain for premises within the same curtilage, but also a drain combined with
others constructed under the order of any vestry or district board, ““as well as
any such combined drain laid or constructed before January 1, 1856, pursuant
to the order or direction or with the sanction and approval of the Metropolitan
Commissioners of Sewers” (18 and 19 Vict., ch. 120, § 250; 25 and 26 Viet.,
ch. 102, § 112).

The Metropolitan Local Authorities have extensive powers of examining
drains to see whether they are in proper order. In case of emergency, they may
enter upon any premises with workmen and open the ground in any place they
think fit; in other cases twenty-four hours’ notice must be given to the occupier
(18 and 19 Viet., ch. 120, § 82; Public Health (London) Act, § 40). No
complaint need have been laid as to the state of the drain. If Local Authorities
so desire, they may examine every house systematically. If the drain is bad,
the Local Authority may require the owner to amend it, or may do the work and
recover the expense (18 and 19 Viet., ch. 120, §§ 83-85).
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Houses without proper drainage, or destitute of drains, must be drained into
a sewer, if one exists within 100 feet (ubud., § 73). No new house is to be
erected without proper drainage, and full power is given to regulate materials,
gradients, and so forth. The foundations of all new houses are to be at such
a level as will permit of adequate drainage (ibid., § 75, 76).

Local Authorities may make ‘“regulations” as to drains. The London
County Council may make “by-laws” to be carried out by Local Authorities.

Foul or improperly-constructed drains constitute a summary nuisance under
the Public Health (London) Act, § 2. A drain repaired or constructed in such
a way that it 1s a nuisance, renders the person repairing or constructing it liable
to a fine, unless he can show his neglect was not wilful (ibid., § 42). A drain
passing under * underground rooms” must be gas-tight (ibud., § 96).

(46.) Metropolitan Water-supply. The water-supply is practically in the
hands of public companies, and each company has its special Act. Gratuitous
public supplies of water are, however, vested in the Local Authority, as in the
provinces. There are provisions in the Metropolis Water Acts, 1852 and 1871,
compelling the companies to supply pure water, and to keep proper maps showing
the position of the mains, &e.

Every company must give a constant service, if required to do so by the
London County Council; or if, on the representation of a Local Authority, the
London County Council neglect this duty, the Local Government Board has
the same power. A company is not bound to give a constant supply, unless
the prescribed fittings are provided. Absence of the preseribed fittings is a
“ summary ” nuisance (Public Health (London) Act, § 2).

An occupied house without a proper and sufficient supply of water is a
summary nuisance, and a dwelling-house without such supply is to be deemed
unfit for human habitation (Public Health (London) Act, § 48). Newly-erected
houses, or those which are rebuilt, must have a proper supply of water (ibid.,
§ 48). If a water company cut off the supply from any house without giving
notice to the Local Authority, the company is liable to a penalty of £10 or less.

Polluted wells, tanks, or cisterns, may be closed under Section 54, Public
Health (London) Act. By-laws are to be made as to the cleanliness of cisterns
and other receptacles for drinking-water (Public Health (London) Act, § 50).

(47.) Metropolitan By-laws. A large part of the details of Metropolitan
sanitary administration is carried out under the by-laws made by the London
County Council, and also under those made by each Local Authority. In this
way offensive trades are regulated, the carriage of offensive liquids or matters
through the streets, the disposal of refuse, the inspection of cattle and dairies,
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the construction of sanitary appliances, the occupation of tenement-houses, the
cleanliness of tents, vans, sheds, and similar structures, the removal of dung or
offensive accumulations, and the abatement of a number of nuisances.

(48.) Unsound Food. The law in London is similar to that in the provinces,
save that the London Act has a better and more complete definition of food,
extending the scope of the Act to ‘“any articles, whether solid or liquid”,
intended for the food of man.

(49.) Provisions with regard to Infectious Disease. The Infectious Diseases
Prevention and the Infectious Diseases Notification Acts are both embodied in the
provisions of the Public Health (London) Act. London differs from the provinces
in possessing a central body, the Asylums Board, whose duty it is to provide
hospitals for the reception of cases of typhus, enteric, and scarlet fevers, small-
pox, and diphtheria. Under the Public Health (London) Act, a copy of every
notification certificate must be sent to the Asylums Board, and to the head-
teacher of the school attended by the patient (if a child) or by any child who is
an inmate of the same house as the patient.

(50.) Miscellaneous. The Food Acts, the Housing of the Working Classes
Acts, and the Factories and Workshops Acts, are in force in the County of
London. The general effect of these Acts has been already briefly explained.

CHAPTER IIL

IRELAND.

(51.) The principal Acts relating to Public Health in Ireland are the Publie
Health (Ireland) Act, 1878; the Public Health (Ireland) Amendment Acts, 1879
and 1896: the Public Health Aect, 1889; the Infectious Diseases Prevention and
Notification Acts; the Public Health Acts Amendment Act, 1890; the Housing
of the Working Classes Act, 1890; the Sale of Food and Drugs Acts; the
Margarine Act; the Factory and Workshops Acts; and the Cholera Hospitals
( Irelémd) Act, 1893. The Sewage Utilization Acts, 1865 and 1867, and the
Sanitary Act, 1866, also remain in force so far as they relate to Ireland.

Un&er these different Acts the duties and powers of Sanitary Authorities and
their officers are almost identical with those in the English provinces.
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CHAPTER 1V.

SCOTLAND.

(52.) Sanitary Acts in force in Seotland. There is no inconsiderable hody of
sanitary legislation common to England, Wales, and Scotland; the Housing of
the Working Classes Act, the Rivers Pollution Prevention Acts, the Factory and
Workshops Acts, the Sale of Food and Drugs Acts, the Margarine Act, the
Contagious Diseases (Animals) Acts, and the Infectious Diseases (Notification)
Act, are in force from Penzance to John o Groats. On the other hand, the
Public Health Act, 1875, with its various amendments, the Canal Boats Acts,
and the Infectious Diseases (Prevention) Act,' do not apply to Scotland.

Scotland, by the passing of the Public Health (Scotland) Act, 1897, now
possesses a general health-code in advance of even the Public Health (London)
Act.  Burghal («.e. urban) populations are also governed by the Burgh Police
(Scotland) Act, 1892, save the large towns, Edinburgh, Glasgow, Aberdeen,
Dundee, and Greenock, which, under their respective local Acts, enjoy excellent,
sanitary codes.

(53.) Sanitary Areas. The County is primarily the area of jurisdiction for
Landward (u.e. rural) Sanitary Authorities (Local Government Scotland Act, 1889).

The various Burghal (urban) Districts are comprised under the gemeral
appellation of Burghs. There are several kinds of Burghs, such as royal,
parliamentary, and police, but the varieties of the Burgh are, so far as sanitary
government is concerned, of minor importance.

(54.) Local Sanitary Authorities. If a County contains six or more Parishes,
the County Council is obliged to divide the County up for the purposes of
sanitary administration into Districts, each District to contain a group of Parishes.
This power is possessed by all County Councils. In each divided County there
are on the average about four Districts, each District containing eight Parishes.

The Local Sanitary Authority for the District is a District Committee, con-
sisting of the county councillors for the electoral divisions comprised within the
District, and of one representative from each Parochial Board within the
District.  The District Committee has, however, only partial authority, as the
County Council reserves various powers, such as the power of appointing county
medical officers and county sanitary inspectors, of making statutory representa-
tions to the Local Government Board for Scotland on matters relating to the

! Although the Infectious Diseases (Prevention) Act does not apply to Scotland, its provisions (considerably
amended) are embodied in the Public Health (Scotland) Act, 1897,
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sanitary state of a District, of making by-laws, and of making general regulations
for the government of a District Committee. It has also power to enforce the
Rivers Pollution Prevention Acts, and to hear certain appeals.

In eight Scottish Counties which are not divided, the Sanitary Authority is
the County Council, and there are of course no District Committees.

In those Burghs which are subject to the provisions of the Burgh Police
(Scotland) Act, 1892, the Local Authority consists of the provost, magistrates,
and town council, acting as Burgh Commissioners. In other Burghs, the Town
Council or Board of Police (as the case may be) is the Local Authority.

(55.) The Local Government Board for Seotland. The old Board of Supervision
has given place to a Local Government Board for Scotland (Local Government
Board for Scotland Act, 1894). The Scotch Local Government Board is presided
over by the Secretary of State for Scotland; it includes among its members the
Solicitor-general for Scotland, a vice-president, an advocate, and a medical man,
and has a staff of clerks, inspectors, and officers. Its powers and duties are
analogous to those exercised by the English Local Government Board. It there-
fore has to do with the administration of the Poor Law, besides the adminis-
tration of the Public Health and other Sanitary Acts, and certain new duties
arising out of the operation of the Local Government Act of 1894,

(56.) General Duties of Local Authorities. As under the English General Act,
so under the Scotch Public Health Act (Section 17), it is the duty of the Local
Authority to make from time to time inspection of their district so as to secure
the proper sanitary conditions of all premises within the district. The 149th
Section also gives power to abate nuisances in adjoining districts when necessary.
“Where a nuisance is situate in a District, the Local Authority of which does
not cause the same to be removed, and which nuisance is offensive or injurious
or dangerous to another District, the Local Authority of the latter District may
call on the first-mentioned Local Authority to take all competent steps for
removal of such nuisance, and the said first-mentioned Local Authority shall
be bound to do so accordingly, and any expense thereby occasioned to the said
second-mentioned Local Authority shall be reimbursed by the first-mentioned
Local Authority, the amount of such reimbursement in the case of dispute to be
finally determined by the Board.”

(57.) Procedure in the case of a Local Authority neglecting to carry out its
Statutory Duties. If a Local Authority neglects its duty, the following may give
written notice to the Local Authority of the existence of such matters requiring
attention :—

Any ten ratepayers,
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The Parish Counecil,

The Procurator Fiscal (Public Prosecutor) of the Sheriff Court of the County,

The Local Government Board for Scotland.

Should the neglect be that of non-enforcement of any regulation or direction
of the Local Government Board, under Part IV. of the Public Health (Scotland)
Act, then in two days,—in other cases fourteen days,—if the matter is not
remedied, an application may be made to the Sheriff hy summary petition, and
the Sheriff' shall thereupon inquire into the same, and may require the removal
or remedy of the nuisance or the performance of any duty incumbent on the
Local Authority, and may enforce his decree at the expense of the Local
Authority or of others.

In similar cases, the Scotch Local Government Board has power to apply
to the Court of Session with the consent of the Lord Advocate. The Court
has in these cases complete jurisdiction. This power has hitherto been only
exercised in cases of great importance.

(58.) Nuisances. The list of nuisances enumerated in Section 16 of the
Public Health (Scotland) Act, 1897, is a far more complete list than the similar

lists in the Public Health Act of 1878, or in the Public Health (London) Act
of 1891.

Nuisances under the Scotch Act include :—

“1. Any premises or part thereof of such a construction® or in such a state
as to be a nuisance or injurious or dangerous to health :

2. Any street, pool, ditch, gutter, water-course, sink, cistern, water-closet,
earth-closet, privy, urinal, cesspool, drain, dung-pit, or ash-pit so foul or in such
a state as to be a nuisance or injurious or dangerous to health:

3. Any well or water-supply injurious or dangerous to health:

4. Any stable, byre, or other building wn which any animal or animals are

kept wn such a manner or in such numbers as to be a nuisance or injurious or
dangerous to health:

5. Any accumulation or deposit, including any deposit of mineral refuse,
which is a nuisance or injurious or dangerous to health, or any deposit of
offenswe matter, refuse, or offal, or manure (other than farmyard manure or
manure from byres or stables, or spent hops from breweries) within fifty yards
of any public road wherever situated, or any offensive matter, refuse, or offal,
or manure other than aforesaid contained wn uncovered trucks or wagons

1 The portions of the section which introduce matters not definitely classed as nuisances in the English Acts

are printed in italics,
Yo, IL 67




496 SANITARY LAW.

standing or being at any station or siding or elsewhere on a railway or in
canal boats so as to be a nuisance or wjurious or dangerous to health.:

6. Any work, manufactory, trade, or business, wmjurious to the health of
the neighbourhood, or so conducted as to be wjurious or dangerous to health,
or any collection of rags or bones injurious or dangerous to health:

7. Any house or part of a house so overcrowded as to be injurious or
dangerous to the health of the inmates: | |

8. Any school-house, or any factory which is not a factory subject to the
provisions of the Factories and Workshops Acts, 1878 to 1895, or any Act
amending the same, with respect to cleanliness, ventilation, or overcrowding, and

(@) Is not kept in a cleanly state and free from effluvia arising from any

drain, privy, water-closet, earth-closet, urinal, or other nuisance, or

(b) Ts not ventilated in such a manner as to render harmless so far as

practicable any gases, vapours, dust, or other impurities gen'era,ted in
the course of the work carried on therein that are a nuisance or
injurious or dangerous to health, or -

(c) Is so overcrowded while work is carried on, as to be injurious or

dangerous to the health of those therein employed:

9. Any fireplace or furnace situated within the limits of any burgh or
special scavenging district, which does not so far as practicablf? consume the
smoke arising from the combustible matter used therein, for working engines by
steam, or in any mill, factory, dye-house, brewery, bakehouse, or gas-work, or
in any manufacturing or trade process whatsoever: |

10. Any chimney (not being the chimney of a private dwelling-house) sending
forth smoke in such quantity as to be a nuisance or injurious or dangerous to
health: and . -

11. Any churchyard, cemetery, or place of sepulture so situated or so
crowded or otherwise so conducted as to be offensive or injurious or dangerous
to health.” .

(59.) Procedure followed to abate a Nuisance. The majority of the nuisances
enumerated are dealt with in a summary manner. The Local Authority serves
a notice (Section 20), and if the notice is not obeyed, or in .the” nuisance 1is
likely to recur, the Local Authority proceeds by “summary petition”, or—to use
less technical language—a summons is taken out; this is heard before a

magistrate, a justice, or the sheriff, and the case is decided a.nd'a- decree
(i.e. order) made, and a fine (not exceeding five pounds) may be inflicted, the
whole procedure only differing in details from that followed in the other pa-rts
of the kingdom. In the majority of cases such “decrees” are final, there being
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no appeal, but Sub-sections 6 and 8 of Section 16, relating to factories, busi-
nesses, and schools, can only be enforced on application to the sheriff, and then
only (i) on medical certificate, or (ii) on a representation by a Parish Council, or
(iii) on a requisition in writing under the hands of any ten ratepayers of the
district.  The smoke sub-sections and nuisances connected with graveyards can
only be compulsorily abated by the sheriff (Sub-sections 9, 10, and 11 of
Section 16).

If with regard to these latter nuisances the cost of effectually abating or
dealing with them is certified by the sheriff to be above £25 and under £50,
there is a power of appeal from the sheriff-substitute to the sheriff: exceeding
£50 there is a power of appeal from a judgment of either the sheriff-substitute
or the sheriff to the Lord Advocate, and in certain cases from the Lord Advocate
to the Inner House (Section 156).

There is in Scotland an additional and useful power to deal with nuisances
by by-laws.  County Councils have power, subject to the sanction of the
Secretary of State, to make by-laws “for prevention and suppression of
nuisances not already punishable in a summary manner by virtue of any
Act in force throughout the county”. Burgh Commissioners may, with the
approval of the Local Government Board for Scotland, or of the sheriff, make
by-laws for preventing nuisances in any street or in any other place within the
Burgh, and also for various other sanitary purposes under Section 318, Burgh
Police (Scotland) Act.

During the year 1895 eight applications were made to the Scotch Local
Government Board under the before-mentioned section. Three of these related
to slaughter-houses, two to water-supply, two to the drainage of houses, and one
dealt with the cleansing of common stairs, &ec.; these were confirmed so far as
they related to sanitary matters,

(60.) Offensive Trades. The Scotch classification of offensive trades is as
follows:—¢ The business of a blood-boiler, bone-hoiler, manure-manufacturer,
soap-boiler, tallow-melter, knacker, tanner, tripe-boiler, gut or tripe cleaner,
skinner or hide-factor, slaughterer of cattle or horses, or any other business
which the Local Authority may declare, by order confirmed by the Board and
published in the Edinburgh Gazette, to be an offensive business”. Such
businesses may neither be established, nor existing ones enlarged, without the
sanction of the Local Authority, if they are situate within five hundred yards
from any burgh or village. Such businesses may be regulated by by-laws. In
a Burgh, the Commissioners have also the power of making by-laws with regard
to offensive businesses, whether they are newly established or not.
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(61.) Water and Water-supply. The words “lands” and “land” in the Lands
Clauses Act, and in the Public Health (Scotland) Act, include water and the
right thereto: which definition facilitates much the provision where necessary of
a public water-supply by the Local Authority. The Secretary for Scotland 1s
empowered to issue provisional orders putting in force the Lands Clauses Acts
with regard to water-supply and drainage. In Landward (rural) Distriets, the
Local Authority may provide for the whole District a water-supply, and in that
case the water-rate falls upon the whole District. The Local Authority may
also take a smaller area, and, forming it into a Special District, give a supply,
and the rate then falls only on the District benefited. It appears to be necessary,
in forming a Special District, that the Local Authority shall be first moved by
a requisition of ten inhabitants, and if there is opposition and an appeal 1s
taken, then the consent of the sheriff is necessary

Towns or Burghs requiring a water-supply, and no water-company existing
and willing to supply the water, may take advantage of the powers either under
the Public Health (Scotland) Acts, or under the Burgh Police (Scotland) Act.
Under the first-named Acts, the Local Authority of a Burgh with a population
of 10,000 or more, or having a local Police Act, may provide a water-supply
themselves, or contract with a water-company. In Burghs under 10,000, or in
any Burgh where the local Police Act makes insufficient provision, the Lands
Clauses Acts may be made use of, and, if necessary, the compulsory powers of
those Acts may be applied by provisional order. The Burghal Authority
may purchase the undertaking of a water-company, or contract with the
company, but must not compete with it.

The Burgh Police Act only applies to Burghs which have not been supplied
with water before 1895 under a local Act or Acts. It enables the Burgh
Commissioners of a Burgh with a population below 5000, to apply the com-
pulsory clauses of the Lands Clauses Act, with the consent of the sheriff and
without provisional order, for the purposes of a water-supply.

With regard to the water-supply of individual houses, the Public Health
(Water) Act, 1878, does not apply to Scotland, but Section 125 of the Public
Health (Scotland) Act, 1897, provides that “if any occupied house within the
District of any Local Authority is without a proper supply of wholesome water
at or reasonably near the same, the Local Authority shall require the owner
to obtain such supply, and do all such works as may be necessary for that
purpose”; on failure, they may themselves obtain such supply, recovering the
whole or part of the expense in a summary manner. The Local Authority may
also execute works for a joint-supply to two or more houses, and apportion the
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expense. The Local Authority has also the same general duties and powers as
under the English Acts with regard to water-supply.

In Burghs an owner may be compelled to supply water within the house.

(62.) Pollution of Drinking-water. A polluted supply of drinking-water is
made a nuisance, to be abated summarily, as previously detailed, Section 16 (3).

Under Sections 127-129, Public Health (Scotland) Act, any person engaged
in the manufacture of gas, naphtha, vitriol, paraffin, or dye-stuffs, or any other
deleterious substance, or in any trade in which the refuse produced in any such
manufacture is used, who shall at any time cause or suffer to be brought, or to
flow into any water used for domestic purposes, any product, washing, or other
substance produced in such manufacture, or wilfully do any act to pollute any
such water, shall forfeit for every such offence a sum not exceeding £50. The
defaulter is also liable after twenty-four hours’ notice by the Local Authority,
or the party aggrieved, to a fine of £5 per day during which the pollution
continues. As before mentioned, the Rivers Pollution (Prevention) Act is in
force in Scotland.

(63.) Sewers and Drains. There is no essential difference between Scotch
and English powers in the provision of public sewers, and in dealing with sewage.

As to the drainage of houses, it is enacted that *if a house, distillery, manu-
factory, or other work is without a drain, or without such drain as is sufficient
for effectual drainage”, a drain must be provided, connected either with a cess-
pool or a sewer, Section 120.

(64.) Powers with regard to the Prevention of Disease. The Infectious
Diseases Notification Act is now extended to every part of Scotland (Public
Health (Scotland) Act, 1897, Section 44), and the Infectious Diseases Preven-
tion Act, although not in force as a separate statute, has been embodied in the
new Public Health Act, but with several important amendments.

A medical officer may enter and inspect at reasonable times in the daytime
any house or premises in his district, in which he has reason to believe that any
infectious disease exists, or has recently existed, and medically examine any
person found on the premises. Obstruction is dealt with in the usual way
{Public Health (Scotland) Act, 1897, Section 45). Local Authorities may provide
disinfecting appliances, and, if required to do so by the Board, must provide
such appliances. The procedure with regard to the cleansing and disinfecting
of premises in cases of infectious disease is similar to that under the Public
Health (London) Act (¢bed., Section 47).

Persons engaged in washing and mangling clothes may be required to furnish
a list of the names and addresses of their customers to the Local Authority, the
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Authority making a small payment for the same (ibid., Section 49). A similar
list of customers may have to be furnished by dairymen, where there are good
grounds of suspicion that an outbreak of infectious disease 1s associated with a
particular milk-supply, as well as the names and addresses of farmers, dairymen,
or other parties, from whom they have had the milk (ibid., Section 61).

The isolation of cases of infection likely to be dangerous to the public is
ensured by an important amendment in the wording of the older law:—* Any
person suffering from any infectious disease, who is without proper lodging or
accommodation, or is so lodged that proper precautions cannot be taken for
preventing the spread of the disease, or is lodged in a tent or van, or in a room
occupied by others besides those necessarily in attendance on such person, or is
on board a ship”, may be removed to hospital (ibud., Section 54). In cases of
outhreaks of infectious disease connected with particular milk-supplies, the
sections borrowed from the Infectious Diseases Prevention Act are amended so
as to make the action of the Local Authority and the sanitary officers fairly
prompt (ibid., Section 60). The rest of the Scotch law with regard to infectious
disease scarcely differs from that in force in districts under the Public Health
Act of 1875.

(65.) Provisions as to Buildings. Previous to the passing of the Public
Health (Scotland) Act, 1897, the burghs under the Police Act and the large
towns alone could deal with the sanitary appliances and the structure of new
buildings. In the other parts of Scotland a nuisance from faulty construction
could be abated, but not inhibited; this is now remedied by the new Act.

I.—Burghs. A special feature in Scotland is a court which the Commis-
sioners of every Burgh have a right to establish, under the name of the *“ Dean
of Guild Court”; this court is a very ancient institution, one of its functions
being the supervision of the construction of buildings and of sanitary works.
The Dean of Guild Courtis practically a Works Committee of the Local Authority,
and the important functions of this supervision are often discharged by the
Guild Court.

New buildings have to be constructed with a damp-proof course, the gables
and party walls must be solid and the walls impervious to damp, the mortar
must be good, and the plumbing work must be tested. Before a new house is
built, or before an old house is altered, petitions containing full details as to the
proposed building or proposed alterations must be lodged before the Com-
missioners. All rooms in new or altered houses must be efficiently lighted and
ventilated from the street, or from an open space representing three-fourths of
the area on which the house stands. Not more than twelve flats may open from
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an inside stair, nor more than twenty-four from an outside stair. There are
provisions for adequate height of rooms, and for window-space. The erection of
buildings on improper sites, such as ground impregnated with feecal matter, is
prohibited, and no new house can be occupied in a Burgh until a certificate of
fitness for occupation is issued by the Burgh Surveyor.

II.—New powers gwen by the Public Health (Scotland) Act to Local
Authorities other than Burgh Commissioners. By Section 181, Public Health
(Scotland) Act, the Local Authority of any district other than a burgh may,
subject to the approval of the County Council, make by-laws for the whole or
any part of their district for regulating the building or rebuilding of houses or
buildings, or the use for human habitation of any building not previously so
used, or any alteration in the mode of occupancy of any existing house, in such
a manner as will increase the number of separate houses, in respect to the
following matters:—

(@) The drainage of the subsoil of sites and the prevention of dampness
in houses intended for human habitation;

(b) The structure of walls, foundations, roofs, and chimneys of new buildings,
in so far as likely to affect human health;

(¢) The ventilation of houses and buildings intended for human habitation;

(d) The sufficiency of the space about buildings to secure a free circulation
of air;

(¢) The construction and arrangement of the drainage of houses and build-
ings, and of soil-pipes and waste-pipes, and the construction and
position of water-closets, earth-closets, privies, ash-pits, cesspools,
dung-steads, slop-sinks, and rain-water pipes and rhones;

(f) The production of suitable building-plans in respect of the matters
mentioned in this section, and their inspection;

(9) The intimation previous to the commencement, by the owner or person
laying out the work, to the Local Authority, of the date of the
commencement, and for the due inspection (in respect of the matters
mentioned in this section) of houses or buildings in process of erection
or alteration, and the examination of the drains thereof, and for the
pulling down, alteration, or amendment of any work which has been
carried out in contravention of the by-laws; '

“In making such by-laws, the Local Authority shall have regard to the

special circumstances of their district, or the part thereof to which such by-laws
relate.”
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Under Section 182 it is made illegal to erect new buildings on any .ground
which has been filled up “with any matter impregnated with fecal, animal or

vegetable matter, or upon which any such matter has been deposited, unless and i A_ P P E N D I X I

until such matter shall have been properly removed by excavation or otherwise.
or shall have been rendered or have become innocuous”. The penalty for default

is £5 or less, and a daily penalty not exceeding 40s.

SPECIFIC GRAVITY AND ABSORBENT CAPACITY OF BUILDING-STONES

COMPILED FROM 7THE BUILDER BY THE EDITOR

Specific ABSORPTION OF WATER PER CENT IN
No. DESCRIPTION OF STONE. g{,’;ﬂg‘f %ﬁ"’}‘,’;‘r‘y
‘| ticles. | 1Sec. | 1Min, | 80 Mins. | 1 Day. 1 Week.
OoriTic LIMESTONES,
1 Purbeck ... e | 245 | 264 | 21 65 175 241 2-85
2 Purbeck—Portland _— een | 2045 | 268 76 1:91 383 4-02 4-21
3 Chilmark (Brown Bed) ... . | 1'86 | 242 | 882 | 1078 | 10-78 | 11-37 | 12'54
(Hcml Pmney Bed) .. | 206 | 262 | 263 | 590 | 738 | T80 | 886
4 Ham Hill. . eee | 2111 | 250 | 1-30 347 630 652 LT
5 Doulting ... e | 217 | 2°B6 | 247 530 | 583 6-30 6-89
6 Bath (Coombe Down) we | 177 | 249 | 263 | 700 | 1257 | 13:15 | 1637
e | 210 | 2:43 73 244 562 | 586 635
7| Farleigh (Oaty Bedy ... ... | 200 | 261 | 176 | 558 | 1029 | 1058 | 1176
8 " (Fine-grained Bed) o | 1°84 | 265 | 4:33 | 1366 | 15:33 | 15:33 | 16:66
9 Corsham (Bottom Bed) ... ... | 195 | 268 | 316 | 897 | 1292 | 13-19 | 1398 |
10 " (Oorngmt) e e | 209 | 267 | 147 | 466 | 909 | 958 | 10-29 |
11 Painswick e | 2709 | 263 | 2224 | 650 | 896 | 941 | 986 ;
12 Weldon ... . | 207 | 2443 | 6-81 703 | 703 7-03 703 1
13 Ancaster (W cather Bed) o | 244 ) 263 | 40| 100 | 261 | 281 | 301 |
14 ” (F'reestome Bed) o | 224 264 | 154 | 420 619 619 | 663
MAGNESIAN LIMESTONE.
15 Mansfield, Yellow . | 236 | 258 | 61| 102 266 | 307 | 348
KENTISH RAG.
16 | Ightham ... ... .. .. |256[265| 18| 37| 56| 94| 1-30
SANDSTONES.
17 | White Mansfield ... ... 2:31 | 255 | 68 | 114 | 299 | 366 | 411
18 T (another gw;m“y) 222 | 2250 | 219 | 340 413 | 462 | 510
19 Red Mansfield ... 2:25 | 249 | 90 | 1-81 | 407 | 407 | 4-29
20 Grinshill, Shropshire (Trw.sszc) 204 | 238 | 243 | 520 | 590 | 625 | 6-94
21 Corsehlll (Permian) . 2-18 | 248 | 1-25 260 4:38 4:80 542
22 Scotgate Ash, Pateley Brldge (O'a,r—
boniferous) 221 { 248 | 72| 2116 | 384 | 432 | 504
23 Fishponds, Bristol (C’arbony’emus) 261 | 270 | — — 19 ‘76 | 1-15




APPENDIX IL

NOTES ON SOME RECENT INVENTIONS, &c.

BY THE EDITOR.

In a work like this, the publication of which is extended over a somewhat
long series of months, it is impossible for all the contributors to bring their
treatises up to the date of the issue of the last Part. Sometimes also an author
omits to mention matters about which the reader may desire information, or at
any rate dismisses them in few words. It is thought, therefore, that an appendix
may with advantage be added for the purpose of drawing attention to some
of these new or unnoticed inventions and
processes. It must, however, be considered
rather as a series of notes than a regular
treatise.

Sanitary Plumbing.—A common objec-
tion to the use of lead soil-pipes and rain-
water-pipes 1s that they are so easily
damaged by blows; the difficulty is some-
v times avoided by encasing the lowest length
5 of the lead pipe in an iron pipe. Brigh-
AR — ton & Venning’s patent lead-lined iron pipe

Fig. 743 —Brighton and Venning's Patent 18 apparently a development of this idea,

Lead-lined Iron Pipe. : .

and deserves notice. The patentees claim

for this pipe that it has the strength of iron and the internal smoothness and
non-corrosiveness of lead. The details of the invention are shown in fig. 743,
from which it will be gathered that the lead-lining extends throughout the
socket of the pipe, and is turned back over the spigot-end. When these have
been placed in position, the joint is completed by pouring into the space at ¢
molten lead or by caulking cold lead rings into the space. All kinds of bends

T T r———.
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and junctions are made on this system, suitable for soil-pipes, anti-syphonage-
pipes, and drain-pipes.

Sanitary Fittings.—Improvements in bath-overflows have recently been
designed, among them being that in Shankss Perfecto” bath. The upper part
of the foot of the bath is splayed back, and the overflow, which is quite straight
and of rather large area, extends vertically downwards from this splay; 1t can
therefore be easily cleaned. The waste-valve is at the foot of the overflow, and
is of large area, so that the bath can be quickly emptied. The grate covering
the waste-opening is hinged, for convenience in cleaning the trap.

Lavatories are now made on the syphonic principle, but do not appear to
possess any important advantage over the older kinds. A distinet disadvantage
is that, if the basin is filled above a certain level, the whole of the water
is syphoned out.

In the chapter on sinks nothing was said about enamelled fire-clay sinks with
more than one compartment. Sinks contalning as many as three compartments
are now made in one piece; of these may be mentioned Twyford’s “triple
vegetable sink”, which measures 6 ft. by 1 ft. 8 ins., and is provided with
india-rubber plugs and cleansable overflows. Another example is the same firm’s
butler's sink in three compartments, the whole measuring 5 ft. by 2 ft.,
and fitted with standing waste, copper strainers, and teak draining-board.

The most recent novelty in water-closets is the closed cistern. One of these
is made by Messrs. Evered & Co., and is described as a “patent pneumatic
loset with automatic seat attachment to valve, and high-pressure closed
cistern”.  The basin is of the wash-down type, and possesses no features
of particular interest, but the cistern is a closed galvanized-iron cylinder which
remains empty until the seat is pushed down. Pressure on the seat actuates
a valve, and allows the water in the supply-pipe to flow up the flush-pipe into
the cistern, where the contained air is compressed to an extent corresponding to
the pressure of the water. With a water-pressure of 70 lbs. the necessary two
gallons will enter the cistern in less than a minute. As soon as the pressure on
the seat is withdrawn, the supply-valve closes automatically, and i so doing
opens the flush-pipe down which the compressed air in the cistern forces the
water therefrom to the closet-basin with great velocity.

Messrs. Dibble’s « automatic waste-water flushing closet” has been designed
to operate with a very little fall from the sink to the closet, and consequently
does away with the long shafts which were so objectionable a feature in the
earlier forms of waste-water closet. With this apparatus the floor of the closet
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need b-e only about a foot below the floor of the scullery, and the surface of the
water in the closet-trap only about 6 or 8 ins. below the closet-floor.

Drainage.—Three methods of testing drains have been considered, namely,
olfactory tests, the smoke-test, and the water-test, but a fourth deserves
mention, as it possesses several advantages. This is the pneumatic test, and
consists in forcing air into the drains until a certain pressure is reached; any
reduction in the pressure will show that the drains are not perfectly sound.
The apparatus required is very simple. Fig. 744 shows the “ Jensen” appara-
tus, A being a force-pump arranged for screwing
to the tube above at »; B is the pressure-gauge,
¢ the safety-valve, and E an air-cock. The end
of the tube at ® is attached to another tube
passing through the stopper fixed in one end of
the drain, and after the other openings of the
drain have been plugged, air is pumped into the
drain until the required pressure of 2 to 5 lbs.
per square inch has been attained. The cock at
D 18 then closed, and if the drain is sound, the
index of the gauge will remain constant. The advantages of this test over the
water-test are, that it is much simpler in application, less liable to damage the
joints of the drain, and gives an equal pressure throughout the drain, whereas
the water-test gives increasing pressures according to the fall of the drain.

Syphonic flushing-cisterns for drains have been described in considerable
detail, and mention has also been made of flushing tumblers or tippers, but
a new form of tumbler deserves notice, as it discharges the water with great
velocity and with little or none of the jarring inseparable from tumblers of the
ordinary form. This new flushing apparatus is known as Allen’s “revolver”,
and consists of a receptacle of metal, in shape about three-fourths of a cylinder,
but with one lip of the metal turned slightly outwards; when full of water the
cylinder turns completely round on its axis, discharging the water with great
rapidity. This apparatus will be useful not only for flushing drains, but also
for slop-water closets and trough-closets.

Burn Brothers’ patent expanding drain-stopper deserves mention for its
simplicity and other advantages. It consists of an india-rubber tube or cylinder
with air-pump, and canvas bags of various sizes for slipping over the tube,
according to the size of the drain to be tested; thus, one tube can be used to
stop drains of different sizes by simply changing the canvas bag.
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Fig, 744.—The ‘‘ Jensen” Pneumatic Drain-
testing Machine.
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Warming.—It is not generally considered advisable to utilize the kitchen
boiler for heating a low-pressure warming apparatus as Wel.l as the hot-water
service, but as this has been satisfactorily done, and as in many cases the
arrangement is both economical and convenient, one method of fitting the

apparatus will be illustrated and described. The first necessity is a suitajble
boiler. The ordinary bath-boiler exposes too little heating surface to the action

[l /i ~s:
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Fig. 745.—Kitchen-range fitted with Potterton's «Zigzag” Boiler and Top-feeder.

of the fire to give satisfactory results; Potterton’s “ Zigzag i boile]:"s, of which
one form is shown in fig. 745, contain about six times as much heating sur.face,
and should therefore be used. These boilers are of 2-in. welded wrought-iron,
and are fitted with hand-holes so that deposits can be easily removed. The heat
can be regulated by means of a damper, and a top-feeder is made to fit over the
grate, so that the fire will burn all night. . . N
The apparatus is on the tank system, and separate pipes are t.aken rom the
hot tank for the hot-water service and warming apparatus. respect1w.aly. By this
arrangement the hot water for domestic purposes is supplied at a high tempera-
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‘ture. The warming apparatus is on the one-pipe system, the flow and return

of the radiators being connected to a single pipe, but the double-pipe system
can be adopted if desired. Figs. 746 and 747 are plans of two floors of a

¥ house, showing the warming pipes and

radiators, and fig. 748 is a diagrammatic

Kitcher®*€F |—— view. The radiators are numbered with

! ﬂ]‘”' Study Roman numerals; a is the safety-valve,

| S Hall ‘”m PR B 18 the connection for the return warm-
b = | ing pipe in the 14-in. return-pipe from

Scullery ‘,m the tank to the boiler, ¢ is the 1l-in.
' expansion-pipe for the domestic hot-
water service, D 18 the 1-in. branch to the
bath-room and scullery, &c., & is a full-
i way valve which, when closed, stops the
ﬂ] direct return to the boiler and diverts
Fig. 746.—Ground-floor Plan of House warmed from the water through the Warming pipes, ¥

Kitchen-boiler. is the 11-in. expansion-pipe for the warm-

Dining Room

1
1
i
1
[}
I
iDrawing Room
1
1
|
[}
1

ing system, and from the point & in this
pipe an inch pipe is taken around the
cold-water cistern (to keep it from being
frozen in winter) and thence carried to

e ———r

its junction with the main pipe at m, K is

=F, | & S-in. draw-off cock for emptying the

Landi ; ) _ s s 3 S
r LINEN S 'E-—-T Sybtenl, the W_arml,ng pipe 1s 1—%-_1]:1' n
CLOSE{]— ---------- bore, and is laid with a gradual rise to

the point H and a gradual fall thence

E Bedroom
i to the point J, whence it rises to the
@” boiler. The dotted line L is the 1-in.
lead supply-pipe from the cistern to the
Fig. 747.—First-floor Plan of House warmed from return-main, and a full-way valve is

Kitchen-boiler.

fixed in it at the point M. Each radia-
tor has a gun-metal angle valve and an automatic air-cock, and is connected to
the main with 1-in. pipes and gun-metal unions or union-elbows.

Mention should also be made of & Court & Binny’s system of warming
buildings by hot water, although it can be economically adopted only in large
buildings, such as flats and mansions. The water is heated by cleverly-designed
steam heaters, and is driven through the system of pipes by means of a pump,
the motive power for which may be steam or electricity. = The forced circulation




510 APPENDIX II.

has many advantages, among which may be mentioned greater rapidity of
circulation resulting in an almost uniform temperature throughout the system,
smaller pipes and fittings, and thorough cireulation through all dips in the
pipes; indeed, one or more floors below the heater may be warmed by means of
this apparatus.
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Fig. 748.—Diagrammatic View of Warming Apparatus and Domestic Hot-water Service warmed from Kitchen Boiler.

Warming and Cooking by Electricity. —In a paper entitled ¢ Practical
Applications of Electrical Power”, read before the Royal Institute of British
Architects on December 24, 1898, Mr. H. R. J. Burstall, M.Inst.C.E., gave
some figures as to the cost of cooking by electricity which differ somewhat from
those given on pp. 161-2, vol. ii., although the price of electricity per unit is
assumed to be the same, namely 4d. They are as follows:—

Description. Capacity. Cost per Hour, Cost. for one %%?E‘_"t‘mn from all
Kettle v ... | 14 pint 1-284. 0-45d.
Griller - ... | 2 chops 2+24d. 0-b3d.
Sauce-pan ... .. | 2 quarts 1-6d. 0-8d.
Fish-kettle ... ... | 16 quarts 4-56d.
Domestic iron ... | Scorching paper 0-8d. Cost to heat up, 0-13d.
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Ventilation.—Water-closet rooms are usually ventilated by means of one or
more air-grates fixed in the walls, but these often act as air-inlets, and the air
entering through them is mixed with the polluted air of the closet and drawn
thence into the house. This can be prevented by the clever contrivance known
as Kerrill & Hunter’s patent fan. This is a small extracting fan, set in motion
by the water entering the W.C. cistern. The fan works smoothly and almost
noiselessly, and the inventors claim that, with a 60-1b. pressure of water, it will

extract 200 cubic feet of air per minute. In other words, it will change the air
of an ordinary water-closet room in less than a minute.

Lighting by Gas.—Attention should be drawn to the new Welshach incan-
descent gas-burner, which has the advantage of not requiring a chimney; it is
made in different sizes, and is not so liable to choke as the older patterns.

As leaky gas-pipes are often a source of great inconvenience and danger, and
as the position of the leaks is often difficult to find by ordinary methods,
especially when the pipes are covered
with plaster, a handy apparatus for
testing gas-installations merits de-
scription. The “ Jensen” apparatus
1s shown 1n fig. 749. It consists of
a contalner A, into which liquid
ammonia 1s poured, and the fumes
from this are then pumped through
the system of pipes by means of the
small force-pump B. The pressure-
gauge indicates the severity of the
test.  Before using the apparatus,
~, all the gas-taps must be turned off,
No. 2. including that at the meter, and the

o3 ikt s o 5 it g, o0\ fube © must be attached. to

' one of the fittings, and the tap of
this fitting opened. If a simple testing of the installation is required, air only
is pumped into the system of pipes until a certain pressure (say 2 or 3 lbs.
per sq. in.) is recorded on the gauge; if the indicator remains constant, the
pipes are proved to be air-tight, but if the pressure falls, the installation is
shown to be defective, and the leak or leaks must be sought. This is done by
pouring into the container a little ammonia—from half an ounce to an ounce

will suffice for an installation of moderate size—and then pumping the fumes
Vor. IIL 68
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into the pipes. The position of the leaks will be fixed by passing a test-paper
along the course of the pipes. As ammonia is strongly alkaline, red litmus
paper will be turned blue at the place where an escape occurs, and yellow
turmeric brown. When acetylene is used for illumination, the system of pipes
should always be carefully tested.
A cheap modification of the
apparatus just described is also
made, and is practically the same,
but without the pressure-gauge.

MOVABLE IRoON GRATING,

Stables.—In a foot-note on
page 456, vol. ii., I pointed out
some objections to the form of stable-trap illustrated on that page, and it will be
well, therefore, to suggest what may be used in its place. Some good stable-
traps are like yard-gullies in shape, with round-pipe outlets, and with perforated
trays for intercepting straw and manure. Colonel Moore’s stable-trap is more
novel, and effectually retains the solid matter; it is shown in fig. 750.

Fig. 760.—Colonel Moore’s Stable-trap.
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Wrought-iron and steel, i, 110-5,
118-22,
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Boilers for steam warming-apparatus, |

ii. 118-22, 141-6.
Boiling to purify water, i. 206-7.
Bolding’s grease-gully, i. 473.
“Kenon” W.C., i. 391-2.
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Tubular, ii. 118-22. | British Sanitary Co.'s earth-closets,
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344, 348-9; ii. 384, 396-7,
404.

Wi water-pipes, i. 202-8,

Cast-lead clips and stays, i. 541-2.

5 traps, 1. 312, 350.

Caulked-lead joints, i. 203, 205-8, 333-4,
848, 428 ; ii. 396, 400, 404.

Cavities in walls. (See Hollow Walls.)
filled with asphalt,&e.,
i. 80-1; il 371-2.

Ceilings, i. 135, 140, 146, 154-6, 166.

., Damp, ii. 347.
.,  Decoration of, ii. 329,

Cellars, i. 56, 60, 82; ii. 431. (See Base-
ments.)

Drainage of, i. 455-6. (See
Basements.)

Cement damp-courses, i. 84.

Cements, i. 61, 164, 166; ii. 454. (See
Keene's, Mortar, Portland, Roman,
&e.)

“Cerus” intercepting trap, i. 463.

Cesspool-emptier, Merryweather's, il.
59-60.

Cesspools, 1. 24, 25; ii. 10, 46, 56-60,

405, 407, 473, 495.
" in roofs, 1. 137.

Chadwick, Sir E., 1. 5, 7.

Chair-rails, i. 164.

Chalk, i. 174; ii. 419, 421, 423.

% Challenge” cast-iron boiler, ii. 117-9,
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Chamberland (Pasteur) filters, i. 218,
984, 987-91, 292, 2945,
Chambers, Sir W., i. 63.
Channels for conveying water, i, 198~
200.
5 ;s manholes, i. 446, 449-50;
ii. 391, 397, 400.
Charcoal filters, 1. 202, 281, 284, 286-7.
Cheavin’s filters, i. 287.
Chemical analyses of night-soil manure,
ii. 55.
5 o of sewage and sewage
effluents, ii. 25, 27,
33, 88, 39, 42-3.
¥ - of water, i 13, 213,
297; ii. 338, 443-5.
- treatment of sewage, iil. 5,
10-18, 24-7, 33, 60-1.
Children’s rooms, i. 45.
Chimneys, i. 124-7; ii. 372-3, 378-82,
412.
v Cowls for, i. 127; ii. 380-2.
Cholera, i. 11, 12, 13, 282, 2090-1, 405;
. 481-2.
Cirenlation, Hot-water, i. 248-51. (See
Boilers, Cisterns, Cylinders,
Hot-water Supply, Tanks
&e.)

5 -pipes, i. 258-68, 268-73.
Cistern-rooms, i, 239; ii, 344, 384,
Cisterns for flushing drains, i 414-5,

490-8; ii. 391, 394.
,,  for flushing grease-gullies, i
414-5, 474-5; ii. 391, 394

55 for flushing sinks, i. 319.

,»  for flushing urinals, i 400-2,

5,  for flushing W.C.s, i. 319,

320-5, 357, 381, 396-9, 462;
ii. 343, 385, 396, 404,

i for hot-water apparatus, L
2565-9, 263, 265, 266-7, 270~
73 ii. 385.

- for storing water, i. 14, 18,

27, 227, 238-44, 322-4; ii
343-5, 384-6, 392-3, 462-3.
CLAREMONT, E. A., i. 155-64,
229-77.
Clark’s process for removing hardness
in water, 1. 220.
,,  scale of hardness in water,1.219.
,, ““syphon” condensing gas-
stove, 1. 91-2.
Claughton’s cast-lead clips, &ec., i

341-2.
- cast-lead socket and
base, 1. 351.

CLAY, HENRY, i. 223-76, 209-353; ii.
229, 279-301.
Clay’s ** Combination” boiler, i. 253,
,, mercury regulator, i. 275-6.
Clay-ballast, i. 119.
,, flters, i 281, 283,
,, joints for drains, i. 430-1.
,, soils, 1, 69, 71, 174; ii. 419, 421,
423,

INDEX,

Cliff’s rainwater-gully, 1. 454.

GI;IMATE and SITUATION, ii. 413-
5.

Clips, Lead, i. 316, 341-2.

Coach-houses, ii. 451, 461-2.

Coal, ii. 305.

Coal-gas, ii. 212-8, 311, 333-4. (See

Glas. )
s 5 Effect on health, i. 15, 76.
» 3y Lighting. (See Gas.)

» 5y Manufacture, i, 305-11.
Cockrill-Doulton wall-tiles, i. 105.
Codling’s rest-bend-junction, i 484,
Coke-breeze in concrete, i. 74, 157.

- s»»  in mortar, i, 119,

,» flter-beds for sewage, ii. 12,24, 28,
Colds, 1. 18.

Colson, Charles, i. 117.
Commutators, ii. 239, 247.
Composition gas-pipes, ii, 284,
Concrete, i. 73-5, 78, 83, 101, 102-5.
(See Aggregate, Cements,
Limes, Portland-cement,
Sand, &e.)
' baths, 1. 364-5.
' blocks, 1. 104, 107,
i casing to drains, i. 440-1,
487,488-9; ii. 356-7, 390-1.
- dams, i. 184-7.
- floors, i. 56, 66, 79, 81-2,
149-52,154-7; ii. 370, 377,
402, 455, 466.
ys foot-ways, il. 433.
5 foundations, i. 56, 72-3, 79,
81, 82; ii. 25, 273.
- ground-layers, i. 56, 72-3,
76-7, 79-82.
. hearths, i. 130-3.
' reservoirs, (See Dams and
Tanks, supra et infra.)
- roofs, 1. 189-40, 146, 148,
53 roof-tiles, 1. 147,
- steps, 1. 165.
. tanks, i. 189.
" walls, 1. 83, 86, 102-5, 107,
' wells, 1. 190-1.
Condensation, ii. 209, 324-5.
Condensers for gas, ii. 307, 308-9, 314,
Conduction, 1. 249.
Conduetivity, Thermal, 1. 58-9,
Conservatories, 1. 41; . 427.
CONSTRUCTION, i. 7, 26, 53-168;

ii. 484, 500-1.
of stables, ii. 452-6,

464-5.
Consumption. (See Phthisis.)
Convection, 1. 248,

Cooking ranges and stoves, (See Hit-
chen-ranges, &c.)

Cooper’s ““Acme” chimney-cowl, ii. 382,

Coping, 1. 115.

Copper, i. 58-9, 138-9, 228,

bath-boilers, 1. 252.

baths, i. 359, 360-1.

,,  -bit joints, i, 234.
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Copper lightning-conductors, ii. 410-2.
L pipes, i. 201, 228, 250, 258, 260,
261-2, 321,
5 roofs, i. 138-9.
- sinks, i. 318, 376; ii. 404
. wires for electricity, ii. 238,
248-9, 261, 266-7.
¢ Corbel "' lavatories, i. 371-2.
5 W.C.g, 1. 392
Cork carpet, i, 150; ii. 331.
Cornices, i. 57.
Cornish boilers, ii. 142-3.
Cosham’s process of sewage-precipi-
tation, ii. 15-16, 60-1.
Cottages, i. 1.
County Councils, ii. 471-2, 479, 482,
488-9, 401, 493-4, 497,
Couzen's drain-traps, i. 4567-8.
Cow-houses, il. 465-7, 489, 495,
Cowls for chimneys, i. 127 ; ii. 380-2.
,s 3y soiland vent pipes, i. 330,448,
,»» 5 ventilation (inlet), ii. 195.
i B i (outlet), i 197-
203, 454, 458, 467.
(outlet),with mov-
able parts, ii
199-201.
Cregeen’s cover for air-inlets to drains,
1. 444
Crimp, W. Santo, on sewage-precipi-
tation, ii. 11, 14,
Crimp’s, W. Santo, formula for flow
of sewage, 1. 420-1.
““Crown” filter, i. 287.
Curtains, 1, 329.
Cut-outs, ii. 264-5, 277.
Cutler, Thomas W., i. 369.
Cylinder-system of hot-water supply,
i. 258-62; ii. 390, 395.
Cylinder-system of hot-water supply,
with two cylinders, i. 262-5.
Cylinders for hot-water apparatus, i.
256-7, 2568-65, 270-3; ii.
390, 395.
- for hot-water apparatus, Col-
lapse of, 1. 262, 264, 270-3.
Iron and Concrete, for wells,
i, 190-1.

” 32 ”

D-traps, i 303-4, 349, 384; ii. 349,
388-9.

Dairies, 1. 47.

Dalton’s filters, i. 289, 290.

Damp and its prevention, i, 56-8, 69-71,
75-85, 106-9, 114-5; ii. 345-8, 369-75,
427-8. (See Condensation.)

Damp-courses, i. 56, 57, 72, 73, 76-82,

83-5; 1. 370-2, 374.

. - Asphalt, i. 56, 73, 78-82,

84, 109; ii. 371-2.

) o Bitumen, i. 84.
» 3 Brick, 1. 84.
5 7 Cement, i. 84.

T T Felt, i, 84.
2 T Lea.d, i 84,
” vy Slate, 1. 84,

Cleanliness, i. 19, 25, 61-2; ii. 212,

¥ cylinders, 1. 256-7, 258, 261.
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Damp-courses, Stoneware, i 72, 80,
84-5; ii. 370, 874.
under parapets, &e., i.

57, 109.

Ventilating, 1. 72, 80,
84-5; il 370.

Vertical, i. 56, 78, 80-2;
i, 371-2.

,, -resisting washes for walls, ii. 373.
Dampers for boiler-flues, i. 254-5.
Dampness, Diseases due to, i. 18, 5b,

166-7; ii, 421-2, 425-7,

Dams, 1. 178, 184-9.

Deal, i. 114, 151, 1562, 159, 163. (See
Doors, Floors, Roofs, Windows, &e.)

Death-rates, Effect of sanitation on, L
10-2.

of town and country, i
11-2.

Decomposition of sewage. (See Gases
from sewage.)

DECORATION AND FURNITURE,
ii. 321-34.

¢ Defiance” cast-iron boiler, ii. 117

Defries’s filters, i, 287.

“ Devona” saddle-boiler, ii. 114,

Dew, ii. 416, 420.

Dewrance’s removable valve, ii. 151,

Diarrheea, i 12, 17.

Dibdin, Prof. W. J., il. 39, 40, 42, 44.

Dibdin’s, Prof., sewage-filter, ii. 42, 44.

Dimmock’s screwed joint, i. 346.

Dining-rooms, i. 38; ii. 427.

Diphtheria, i. 11, 16, 17; ii. 399, 427, |
481, 492,

Dirt, i. 19, 61; ii. 324.

Discharge from channels and pipes, i

198-200, 418-23.

- of rainfall, 1. 173, 186.
Disconnecting traps. (See Traps.)
Disease, Effect of sanitation on, i, 5,

10-2.

Production of, by insanitary
conditions, i, 12-20, 55; il
421-7, 435.

Disinfection, i. 20-8; il. 214, 481-2.

Distemper, ii. 325-6.

Distributing boards, il. 267-8, 274.

District Couneils, ii. 471-88, 495-502.

Rural, ii. 471-2, 477-
78, 483, 493-4.

Urban, 1i. 471-2, 475-
78, 483-5, 4934,

Docking’s channel for waste-pipes, i.
470.

Dog-grates, 1. 125, 128-9; i, 72.

DOLBY, E. R., ii. 65-153.

Donald & Sime’s ventilators, il. 195,
200-3.

Door-fanlights, i. 65.

Doors, 1. 65, 163.

Douche-baths, i. 367-8, 380-1.

Doulton’s bonding-blocks, 1. 108,

clip for drain-stoppers, L
450-1.

2 2
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damp-course, 1. 85.
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INDEX.

Doulton’s drain-pipes, i. 434, 440; ii
455.

filters, i. 287.

junction-pipe for drains, i.
483.

metallo-keramie joint, i. 323,
347, 394.

“Drain”, Definition of, i. 412-4; ii. 474.

Definition of, in London, ii.
490.

Drain-badger, i. 432.

Drain-clearing tools, i. 498-9.

Drain-pipes, Ames & Crosta’s, 1.438-9.

Archer’s, i. 440.

Button’s, i. 437.

Cast-iron, i, 427-8, 441,
4R0; ii. 390, 397, 400,

Doulton’s, i. 434, 440; ii.
455.

Durability of, i. 425.

Earthenware, i. 409, 424-7,
420-41, 489.

Egg-shaped, 1. 409, 429.

(Glass-enamelled irom, i
332-3, 428.

Green’s *““ Truinvert”, i
437-8.

- Hassall’'s, i 433, 435-7,
440, 489.

Ingham’s, i. 424.

Jointing, i. 430-41, 488-9.

Laying, i. 431, 479-81,

“TLoco”, 1. 433.

Plummer’s, i. 429-30.

Smoothness of, 1, 426.

Stanford’s, 1. 434, 453,

Stoneware, 1. 424-7, 429-
41; 1i. 390, 895, 897, 400.

Strength of, 1. 424-5, 427,

Sykes’s, i. 440.

Tightness of, i. 425.

5 Wakefield's, i. 439.

Drain-plugs, i 450-1, 458, 463-6; ii.

356,

,, shoots, 1. 408

DRAINAGE, i. 403-503; 390-1, 395,
397, 398, 400-1.

Combined system, i. 413.

General design, 1.405-16,
471, 477-9.

Improvement of, ii. 390~
91, 895, 397, 400-1.

Law relating to, 1. 4124,
481-3; ii. 474-6, 483,
4901, 499, 501,

of back-yards, i 413-4.

of basements, 1. 455-60,

of stables, ii. 454-6.

Separate system, i 71,
406-7.

Specification of, ii, 400-1.

Subsoil, i. 69-71, 408,
411, 456,

(See [Flushing, Gullies,
Lampholes, Manholes,
Sewage, Traps, &c.)

Eh
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Drains, Brick and Stone, 1. 408-9; ii. 890,

Cleansing, i. 498-9.

Concrete casing, 1. 440-1, 487-9;
ii. 356-7, 890-1.

Defective, i. 408-10; ii. 339-40,
473.

Discharge from, i. 418-23,

Disconnection, 1. 411, 441-4,
455-6, 462-9; ii. 211-2, 345,
357.

Flushing, i. 367, 412, 414-5,
462, 490-8; ii. 391, 401.

from baths and lavatories, i.
415, 467-71; i 390.

rainwater-pipes, i 149,

406-7, 410, 415, 447,
453-5; ii. 383-4, 301-2,
395.

sinks, i. 414-5, 467-77;

ii. 889, 391, 394-5, 401.
soil-pipes and W.C.s, i
344-5, 348, 415, 460-1,
467-8; ii. 388, 394,
Gradients, i. 417-23.
Inlets,i. 411-2, 453-77;ii. 351-2,
383-4, 388-92, 394-7, 398-
404.
Inspection. (See Lampholes,
Manholes.)
Interception, i 411, 441-2,
445-6, 450, 463-8; ii. 305,
391, 395, 397, 400,
Trom, i. 427-8, 441, 489; ii. 390,
397, 400,
Junctions with sewers, i. 482-5;
ii. 400.
Self-cleansing, i 410-1, 417-
23,
Size and capacity, i 411, 416-
23; ii. 390.
Testing, i. 412, 499-503; ii
339-40, 852-8, 391, 397,
Trenches, i. 478-9, 486-8.
under houses, i. 409, 411, 489;
i, 390-1, 395, 400.
Velocity of flow, i. 418-23,
Ventilation of, 1. 411, 442-8,
455-6, 461, 464, 489; ii. 368,
388, 392, 397.
Draught-regulator for boilers, Kort-
ing’s, ii. 121-2.
Draughts, i. 60; ii. 69-71, 180, 187,
206-8, 360.
Draw-off taps for warming-apparatus,
ii, 137.
Drawing-rooms, 1. 39; ii. 331, 427.
Drawn-lead pipes, i. 311, 312, 315, 335-
44; ii. 388-94.

traps, i. 805-6, 309, 312,
350-1; ii. 394, 397, 402,
404.

Dressing-rooms, 1. 42-45.

Droughts, 1. 173.

Dry-rot, i, 153; ii. 348, 376-8.

Drysdale & Hayward, ii. 102, 104-7,
225-7.
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“ Dubois” drawn traps, i. 305, 306, 312,
350-1.
Ducat’s, Col., sewage-filter, ii. 40-2.
Duckett’s flushing tippers, i. 494-5;
ii. 401,
, slop-water closets, i. 387-8;
ii. 401-2,
Duff’s filters, 1. 289-90, 291-2,
Dulier'’s smoke-consumption appa-
ratus, ii. 87.
Duresco, 1. 122 ii. 326, 454,
Durrans’'s ‘‘ Kalio” water-cistern, i
243.
Dust-bins, 1. 23, 51 ; ii. 406-7,
Dusting, ii. 332-3.
Dyer’s valve for drains, 1. 458,
Dynamos, i. 197 ; ii. 237-48, 273.
- alternating-current, ii. 246-8,
. compound, ii. 242-6.
'e continuous-current, i, 246-8.
" Series, il. 240-6.
i Shunt, ii. 240-6, 273.
Dysentery, i. 12,
Dyspepsia, i. 13.

‘‘ Hagle ” kitchen-ranges, ii. 87.

Earle's Portland-cement, ii. 400.

Earth-closets, 1. 24, 25; ii. 50-1, 61-3,
405.

Barthenware drain-pipes, i. 409, 424-7,
429-41, 489,

sinks, i. 375-6, 378, 379;
ii. 889, 394-5.

Faves, 1. 57, 115, 147; ii. 372. (See
Rainwater Pipes, &e.)

““ Eelipse” grease-trap, i. 473.

“ Hdina’ saddle-boiler, ii. 114-5.

EDITOR. (See Sutclife.)

Education Department, Rules of,
i. 59; ii. 405,

Edwards's bonding-blocks, 1. 108,

Egg-shaped drains, i. 409, 429.

Electric conductivity of metals,ii.248-9,

263-4, 410.
,,  cooking, ii, 157-63.

flat-irons, ii, 162,

. hand-lanterns, ii. 266.

,,  lighting, ii. 104, 2134, 236-77.
Wi ,» Accumulators, ii. 251-6,
273, 2756-7.

5 ,, Ammeters, ii. 257-8.

- ,,» Batteries, ii. 237.

Ceiling-roses, ii. 264.

\s ,» Cut-outs, il. 264-5, 277.

. ,, Distributing-boards, ii
267-8, 274.

% ,» Dynamos, ii. 237-48, 273.

35 ,» Electro-magnets, ii. 238-

bR}

40.

v ,. Installation for house, ii.
272-7.

'y ,» Interrupters, ii. 250.

= ., Lampholders, ii. 262-3.

” ,, Lamps,—Are, il. 268-72;
i ,,  Incandescent, ii. 2568-66,
272, 274

INDEX.

Electric lighting, Magnets, ii. 237-8.
i »» Motive powers for dy-
namos, ii. 250-1, 272-3,
275, 277.
" ,, Polarity, ii. 237, 245,

5 ,» Resistance-frames, ii.243- |
44, 270,

5 ,» Short-circuits, ii. 242,
263-5,

- ,, Switches, ii. 262-3, 266,
274-5, 277.

’ ,s Transformers, ii. 248,
249-50.

55 ,, Voltmeters, 1i. 256-8.
o ,, Wall-sockets, ii, 265-6.
- ,, Wires and wiring, ii. 241,
248-9, 258, 260-8,274-5;
— Distributing system,
ii. 267-8; Tree system,
ii. 260-2, 266-8.
5 motors, ii. 108, 246.
,,  power transmission, ii. 108, 246.
,,  Wwarming, ii. 158-9, 1634,
Electricity, ii. 104,155-64, 213-4,236-77.
" Cost, ii. 161-2.
i Definitions, ii. 236-7,
ELECTRICITY, LIGHTING BY.
(See Blectric Lighting.)
Electricity, Warming and cooking by,
ii, 155-64.
Electro-magnets, ii, 238-40.
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! Feeces, 1. 23, 406; ii. 4.

| Faience, i. 98.

| Falkirk Iron Co.’s stoves, ii. 83-4.

| Fawcett’s fire-resisting floor, i. 155.

| Felt for damp-courses, i. 84.

,,  roofs, i. 57, 59, 137, 140, 144.-5.
,  walls, i 114

Fender-curbs, i. 133.

Fergus, Dr, A, i. 455, 468,

Fevers, ii. 481-2. (See Hospitals, Ma-
laria, Rhewmatie, Scarlet, Typhoid,
Typhus, &e.)

Field, T. Rogers, on passage of sewer-
gases through traps, i. 469.

Field's flushing syphons, i. 388, 490-1,
492-4, 495-6,

Filter-beds for sewage. (See Filtration,

&e.)
i ,, sewage-sludge, ii. 19.

Filter-presses for sewage-sludge, ii. 19,
21.

FILTERS, HOUSEHOLD, i 14, 27,

174, 202, 277-97.

™ ’s “ Alcarazas’, i. 287.

4 ,, Asbestos, 1. 281, 283-4,
287.

» ,, Atkin’s Admiralty, i
283, 287.

’ ,, Barstow’s, i 287, 280,
" ,, Berkefeld, i. 287, 288-

Electrolysis of sewage, ii. 16-17.

Elterwater slates, 1. 142-3. I

Embery’s apparatus for softening |
water, 1. 296-7. ‘

Enamelled bricks, i. 81, 95, 97-8, 100, |
164, (See Salt-glazed.)

Enamelling baths, 1. 360-1,

English bond, i. 99.

,,  cross bond, i. 99.

Enteric fever. (See Typhotd.)

Entrance-halls, 1. 36, 37, 60.

Erysipelas, 1. 17; ii. 481.

“ Eureka” tin-lined lead pipe, ii. 386-7.

Evaporation, 1. 173 ; ii. 209, 418-9.

Everett, Prof,, i. 178,

Ewart's geyser, i. 368-9.

Excavation, i. 68; ii. 400.

for drains, 1. 478, 479,
485-8; 1i. 400, [

¢ Bxcelsior.” boiler, il, 112-3.

Excreta, Amount of, i. 23, 406; ii, 4.
(See Sewage, &c.)

Exhaust pipes, 1. 267.

Expanded-metal lathing, i. 124, 156,
165, 166.

Expansion-pipes, i. 268-66, 270-2.

Explosives Act (1875), ii. 319.

Eytelwein's formula for flow of water,
1. 199, 419.

Eytelwein & Chezy’s formula for flow
of water, i. 419-20.

2%

Facing bricks, i. 93-8, 100.
Factories and Workshops Aects, 1. 6, 9;
ii. 486-9, 492-3. |

o4,

i ,, Carbon, i 281, 283,
286-7, 289,

35 ,, Chamberland(Pasteur},
1. 216, 284,287-92, 205.

' ,,  Charcoal, i 202, 281,
284, 286-7.

7Y ,, Cheavin's, i. 287.

T4 ,, Clay, i. 281, 283.

¥i ,, Comparison of non-
pressure filters, i
286-8.

’s ,, Comparison of pressure
filters, 1. 289-91,

i ,,  Construction, i. 284-5.

- ,,  Cost, 1, 286.

vy 5,  “Crown”, i. 287.

- ,, Dalton’s, i 289-90.

' ., Doulton’s, i. 287.

» ,, Duff’s, i. 289-92.

o ,,  Germ-proof, i. 282-4.

r ,, History, i. 281-2.

55 ,, Lipscombe’s, i. 287.

' ,, London Pure Water
Co.’s, i. 287.

55 ,, Maignen’s, i. 287, 289.

5 ,, Morris’s, i. 287.

35 .,  ““Piefke”, i. 289-90.

is ,»  Position, i 204-5.

- 5 “Pukall”, i.289-90,202,

ve ,, Quantity of water sup-
plied, i. 284-5, 287-8,
201-3.

i ,, Slack & Brownlow's
1. 287, 289-90, 292.

vy ,» Spencer’s, i 287.
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FILTERS, HOUSEHOLD, Spongy iron,
i 284.

Stoneware, 1. 281,287-8.
Tests, i. 283-4, 286-91.
ye ,, Wittmann's, i. 287.

,,  Mechanical, for sewage, ii. 22.
Filtration, Natural, of water, i, 280-1.
of sewage, ii. 5, 12, 13, 15,

16, 17, 18, 22-8, 33, 36-44,
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59, 407-9. (See Intermitient
|

downward filtration.)

tanks or beds for water, i. 7;
ii. 463.

Fir, Thermal conductivity of, i. ha.
(See Deal.)

Fire-clay. (See Eurthenware.)

(glazed) baths, i. 314, 359,
362-4.

sinks, i. 375-6, 378-
79; ii. 389, 394-5.

urinals, 1. 400-2;
ii, 402,

Fire-extinguishing apparatus, i. 67.

Fire-grates, i. 128-31; ii. 68, 69-79, 84—
86, 93, 214-5, 3859-60.
(See Stoves.)

Boyd's, ii. 78-9.

Dog-grates, i. 125, 128-9;
il 72.

Galton's, ii. 72-3.

- Grundy's, i. 74

¢ Nautilus”, il. 72.

3

33
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71-2, 75-7.
“ Rational”, i, 131; 1. 78.
Rumford’s, ii. 76.
Shorland’s, ii. 84-6.
Slow-combustion, i. 72,
75-8,
’s Teale’s, ii. 75-8.
with air-ducts, ii.71,359-60.
with hot-air chambers, ii.
794, 79, 84-6, 214-5.
Fireplaces, i. 66, 124-33.
. Position of, i. 87, 124.
Fire-resisting construction, i. 65-67.
doors, 1. 163.
floors, 1. 65-6, 140, 154-7.
partitions, i. 123-4.
B - roofs, 1. 139-40.

< Pischer " filters, i. 215, 216.

FITTINGS, SANITARY, i. 302, 355-
402 ii. 349-52, 382-406. (See Baths,
Lavatories, Sinks, Urinals, Water-
closets, &c.)

Fixing-blocks, i. 112, 151, 157.

3 LR
3 2
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Principles of design, il. |

INDEX.

Flashings, Lead, i. 112, 187; il 347,
372-3, 375.

Flat roofs, i. 184-40; ii. 347, 375.

Flats, i. 51, 134-7; il. 500-1. (See Lead

I flats.)

| Flemish bond (single and double), i

99-100.

Fletcher’s gas-boilers, ii. 110-1.

: - gas-stoves, il. 88-91.

| Tloat-observations for sewage-discharge

into sea, ii. 6.

Floors. (See Concrete, Flags, Ground-
floors, Parquet, Terrazzo,
Wood-block, &c.)

Fire-resisting, i. 65-6, 140,154-7.

Joisted and boarded, i. 61, 65,
72, 79, 80, 130-1, 140, 152-4;
ii, 187-9, 830-1, 347-8, 876-8.

Flue-pipes, 1. 125, 130.

Flues for air. (See Air ducts.)

,, for smoke, i. 125-7, 130; ii. 378-

[ 79. (See Chimmneys.)

" Flush-pipes, i 820-2, 824 ; ii. 396.

Flushing cisterns. (See Cisterns.)

grease-gullies, 1. 414, 474-7;

29
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i, 391, 394,
,, rims, i 819, 820, 323; ii
303,

tanks, 1, 149, 414, 462, 4747,
490-7; ii. 391, 394.

tumblers or tippers, i. 494-5;
i, 401.
Flynn’s formula for flow of sewage,

1. 419-20.

Fog, ii. 420-1.

' Food, Adulterated and Unsound, i 6,
8 ii. 479-80, 492-3.

Foot-ways in streets, il. 433.

Footings, 1. 72, 80, 82.

Forbes, Prof., ii. 31.

Forster, Prof., ii. 430.

Foundations, i. 56, 71-5, 79, 81-2; il
25, 273,

Frankland, Prof. P., i. 201, 217, 222;

| i 98

Franklin, Benjamin, ii. 409.

Freeman’s “ Grip” joint, i. 346.

serew-connection, 1. 395,

LR

| French-polishing, i. 151 ; ii. 330.
Frescoes, ii. 326.

‘ Frost and gas-meters, &c., ii. 281-2.

| hot-water service, i. 262-4,
268-70, 272-3.

warming-apparatus, il 119,
128, 136.

water-pipes, i. 58, 238, 324.

LR ] 2
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Flach, 1 75. “ Fryston” kitchen-range, il 87.
Flags, i. 79, 88, 152; il 347-8, 369-70, | Fumigation, i. 22.
404-5, 433. | Furnaces for hot-air warming-appara-
Flanged joints between iron pipes, i tus, il 96-7, 99-101.
203-5, 208. - Furniture, ii. 331-2.
between lead and iron | 5 polish, ii. 333.

pipes, 1. 349.

» ”

341, 394-5.
Flap-valves for drains, i. 457.

between lead pipes, i.

Fusible plugs, i. 275.

|
| Gables, i. 57, 113, 115.
l Gallon, Standard, i. 179,

Galton, Sir Douglas, i 162, 166; ii
69, 209.

“(Galton” fire-grates and stoves, ii. 72-4,
04,

Galvanized iron, i. 228, 229.

cisterns, 1. 239-40,256;
ii. 385-6, 393, 463.

cylinders, 1.257; ii. 390.

pipes, i. 201, 232, 321

rainwater pipes,ii.392.

roofs, i. 138,

,, sinks, i. 877.

Gas. (See Acetylene, Carbon dioxide
and monoxzide, Coal-gas, Lighting,
Oil-gas, Spirit-gas.)

boilers for hot-water warming-
apparatus, ii. 110-1,

-burners, ii. 235, 288, 280-99, 311,
314, 318.

Consumption of, ii. 288-90, 202-4,

Cost of lighting by, ii. 234, 235,

203, 314, 816, 319, 320.

-engines, i. 197; ii. 250-1, 272.

explosions and leaks, ii. 209-301,
318-9.

fittings, ii. 213, 288-99, 300, 318.

-governors, ii. 286-8, 311,

-heated baths, 1. 368-9.

-heated radiators, &e., ii. 216-20,
228.

,, -holders,ii. 310-1, 314,315, 317, 320.
GAS-LIGHTING. (See Lighting.)
Gas-meters, ii, 279-83, 284-6.

,, -pipes, i 66; ii. 281-2, 283-6, 300.
GAS-PRODUCING APPARATUS,

i1, 303-20.

Gas-stoves and fires, il. 86-92, 152-3.

., 4, for cooking, ii. 157.
gyphons, ii. 285-6.
taps, il. 286, 200-300.

,» 5 (by-pass), il. 288, 206-7.
Gases from sewage, i 16, 311-2, 408,

441, 455, 469; ii. 12

Gasket, i. 206, 432

Gauge of slating, i. 145,

,,  tiling, i. 110, 111,
Gauging flow of water, i. 181-3.
Gault, 1. 174.

,, bricks, i. 95.

Gentleman's room, 1. 39.

Germ-proof filters, 1. 282-4.

Geysers for baths, i. 368-9.

Glass, i. 58, 59, 162-3; ii. 403.

Double sheets of, 1. 59, 162,

-enamelled iron pipes, i. 332-3,
428,

Glazed bricks, i. 81, 95, 97-8, 100, 164;

ii. 400.
,, ware. (See Buths, Sinks, &c.)

Glazing, i. 57, 162; ii. 403.

Godfrey, R., 1. 413.

Goitre, i. 13; ii. 426.

Goux excrement-pail, i. 51-2.

Granite, i. 66, 87.

Gravel, i. 74, 174, 214.

in filters, ii. 24-8.
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Gravelly and sandy soils, i. 69, 70; ii.
419, 421, 424

Grease-gullies, i. 414-5, 471-7 ; ii. 391,
394,

Green's chimney-pot, ii. 381

- “gtopless” trap, i. 466.

,, trap for foot of soil-pipe, i

467, 469,
5 ‘“Truinvert” drain-pipes, i
438-9,

Ground, Bearing powers of, i, 71-2.

., -air,i.75, 76; ii. 188,211, 424 5.

,, -floors, i. 56, 72, 79-82, 140-
53; 1. 187-8, 347-8, 369-70,
376-8, 402, 455, 466,

,,  -layers, i, 56, 72-3, 75-8, 79-
82.

,,  -water, i, 56-7, 60-71, 75; ii
421-4, (See Subsorl-drain-
age.)

Ground-works, i. 67-85. (See Buse-
ments, &c.)

Grout, i. 57, 80, 121.

Grundy’s fire-grate, ii. 74.

Gullies, i. 302, 414-5, 458-6, 457, 467-
71 ii, 212, 351-4, 383, 389-92, 394-5,
397, 400. (See Traps.)

Gullies, Grease, 1. 414-5, 471-7; ii
391, 394.

Gun-metal, i. 229, 230.

Gutters, Eaves, i. 147 ; ii. 346.

o Lead, 1. 57, 134-8; ii. 375, 383.

- Iron, i. 147-8.

5 under water-pipes, i. b8, 238.

Gwilt, J., i. 63.

Haldane, i. 17.

Half-timber walls, i. 112-4.

Hall's hanging tiles, i, 167-8.

Halls, i. 36, 37, 60.

Ham Baker & Co.’s cover for air-

inlets to drains, i. 444,

Handholes in boilers, i. 253.
Hard water, i. 13, 201, 219-22, 270,
206-7 ; ii. 385, 437-8.

3 i Deposits from, i. 270.

” 55 Diseases due to, i. 13,
Harding's water-cistern, i. 242.
Hardwoods, 1. 151, 163; ii. 330. (See

Oat.)

Harness-rooms, ii. 459-61.
Hassall's drain-pipes, i 433, 435-7,

440, 489.

Hay-lofts, ii. 454, 459,

Header bond, 1. 99.

Health-resorts, Climate of, ii. 419.

Hearths, i. 130-3.

Heat as a disinfectant, 1. 22.

Heating. (See Warming.)

Heim’s hot-air warming-apparatus, ii.
99-102.

,,  stoves, iil. 79-83.

Hellyer, S. S., i. 304, 324, 330, 382,

402, 460-1.

Hellyer's * Corbel” and *‘Bracket”
W.C.s, i. 392,

INDEX.

Hellyer’s ¢ Corbel ” lavatory, i. 371-2.
- cowl-tests, 1. 448.
- grease-gullies, 1. 472-3,474-6.

- “QOptimus” valve-closet, i.
385.

. rainwater-shoe, 1. 454,

o trap for foot of soil-pipe, 1.
467.

5 urinal, i, 401-2.
i W.C. joint, i 395-6.

HENMAN, Wm,, ii. 165-228,

“ Hermite " process of sewage-purifica-

tion, ii. 16-17.
Hille’s process of sewage-precipitation,
i 13.

Hips in roofs, 1. 147.

History of filters, i. 281-2.

»s 5 sanitation, 1. 3-12.

Hoar-frost, ii. 420.

Hob-grates, 1. 125, 129.

Hollow walls, i, 79-80, 83, 106-109; 1i.

371
- ,,  Tile-hung, i. 111.
Holt's syphonie closet and cistern, i
226-7,

Hopper closets, i, 390; ii. 387, 399,

Horse-power, 1. 197, 200; ii. 273.

Horton, Rd., 1. 442

Hose-nozzles, Discharge from, i 211,

212,

Hospitals, 1. 62, 64; i1, 482, 492, 500.

Hot-air baths, i. 370.

,,  warming apparatus, ii, 72-4,79,
84-6, 93-108.
Hot-air warming-apparatus—
Air-propellers, ii. 94, 102, 108, 223.
Bruce’s gas-heated apparatus, ii.
219-20, 228.

Drysdale & Hayward’s arrange-
ments, ii. 102, 104-7, 225-7.

Ducts for air, 1. 125; ii. 71-3, 84-6,
95-9, 101, 102-3, 222, 226-8.

Fire-grates with air-chambers, ii.
72-4, 79, 84-6, 214-5,

““Heim " system, ii. 99-102.

Hot air and open fires, ii. 104.

Humidity of the air, ii. 68, 81, 83,
84, 90-1, 94, 101, 102, 103, 105,
223, 228.

Inlets and outlets, . 95-9, 101,
103, 104-7, 214-22, 225-8.

Key's “plenum” system, ii. 102-4,

Principles of design, ii. 93-5, 219-20.

Purification of the air, ii. 94, 101,
102, 103, 107-8, 222-3, 228.

Radiators with air-inlets, i, 109,
126-8, 133, 183, 216-22.

Regulating valves, ii. 94, 97-9, 100,
101-2.

““Smead ” system, ii. 95-9.

Stoves with air-chambers, 1. 734,
80-4.

Temperature of the air, ii. 94-5,
99, 103, 105.

Hot-water, Effect on lead pipes, i
342-3.
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Hot-water supply,Boiler-explosions, &e.,
i, 267.
” ,» Boilers, i. 251-5; ii.
462,
Cisterns and Cylin-
ders, i. 255-7.

5§ ,,  Cylinder-collapses, i.
268-276.

- ,,  Cylinder-system, i
258-266, 270-3; ii
390, 395,

- ,, General principles, i.
248-51.

5 ,,» Hot-cistern system, i.
266-8.

- ,, Tank system, i, 266-

268; ii. 390,
Hot-water warming-apparatus (high-
pressure), ii. 107, 108-10, 138-40, 152,
Arrangement, ii. 138-9.
Boilers, ii, 139-40.
Expansion-vessels, i, 139.
Pipes, ii. 107, 188-9.
Radiators, ii. 138-9.
Temperature, ii. 138, 139-40.
Hot-water warming-apparatus (low-
pressure), ii. 105, 108-37, 138-9, 152,
Boilers, ii. 110-22, 129-30.
Combined with open fires, ii, 109-10.
Compared with other systems of
warming, ii, 108-10, 138-9,
Draw-off taps, ii. 137.
Frost, ii. 119, 136.
General arrangements, ii. 128-37.
¢ Mills™ system of piping, ii. 135-6.
Pipes, ii. 122-4, 128-37, 138-9.
Radiators, ii, 109, 122,124-8,130-7,
219-21.
Safety-valves, ii. 119, 128, 136.
Scheme for suburban house, ii.
136-7.
Temperature of pipes, ii. 138.
Trenches and channels for pipes,
ii. 123-4,
HOUSEHOLD FILTERS, i 277-97.
(See Filters.)
Householders, Duties of, i. 26, 502-3;
il 222-4.
Housekeeper's room, i. 48.
Housemaid’s closets, i. 48; ii, 394
” sinks, i. 317, 376, 380; ii.
388-9, 394.
Houses, Back-to-back, 1. 10; ii. 185.
- Country, i. 32, 52, 63, 65; ii.

185, 433-5.
. Detached, i. 32, 65; ii. 185.
v in courts, ii. 185.

o in flats, 1. 51-2,134-7; ii. 500-1.
= in rows, ii. 185, 383-95.
5 Lodging, ii. 361-2.
- Seaside, 1. 434-5.
" Town, i 19-20; i. 185, 337,
383-97, 431-3.
57 Unhealthy, ii. 484-6.
Housing of the Working Classes Act

(1890), ii. 341, 483-6, 489, 492-3.
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Houston, Dr,, ii. 42-3.

Howorth's ventilators, ii. 194-5, 199~
200.

Humidity, ii. 416-20. (See Hot-air
warming.)

Humpherson's W.C. joint, i. 385-6.

Humus, i. 68, 71.

Hydrants, i. 210-12.

Hydraulic mains, ii. 306-8.

mean depth, 1.198,418,421-3,

3 rams, i. 192, 196.

Hydrostatic head and pressure, i. 179-
181.

“ Hygeian Rock” building composition,
i 78, 81.

¢ Hygienic " block partition, i. 123,

»

Impervious and pervious walls, i, 58;
i, 185-7, 324-5.
IMPROVEMENT OF EXISTING
HOUSES, ii. 367412,
Dampness, ii. 369-75.
Disposal of refuse and sewage,
i, 405-9.
Lightning-conductors, ii. 409-12.
Plumbing and drainage, ii. 382-405.
Smoky chimneys, ii. 378-82.
Woodwork, il. 376-8.
Incandescent electric lamps, ii. 258-66.
gas-burners, ii. 235, 292-
98, 334.
Incrustation in boilers, 1. 254, 268, 270;
ii. 110.
Independent boilers for hot-water sup-
ply, 1. 252-3, 260-2.

Independent boilers for warming-
apparatus, ii. 110-2, 114-9, 142-4.
Infectious diseases, i. 15, 20, 27. (See

Diisinfection, Hospitals, Fevers, Small-
pox, Typhod, Typhus, &e.)
Infectious Diseases Notification Aet
(1889), 1. 6, 8; ii. 481, 492-3, 499.
Infections Diseases Prevention Act
(1890), ii. 480-2, 402-3, 499.
Influenza, i. 16.
Ingham’s drain-pipes, i. 424.
Inspection-chambers. (See Manlkoles.)
Inspection of houses, i. 10; il 187-9,
335-66.
Intercepting tanks for stable-drainage,
. 456.
s traps, i. 462-6; 1. 35, |
357, 391, 397, 400. (See
Drains, Traps, &c.)
traps (closed), i 466-8;
ii. 357.
Interception systems of sewage-dis-
posal, ii. 44-56, 405-7.
Intermittent downward filtration of
sewage, ii. 13, 22-3, 33, |
INTRODUCTION, GENERAL, i.1-27. \
Iron. (See Cast-iron, Galvanized-iron,
Steel, Wrought-iron.) ‘\
,, buildings, i. 58. |
, cisterns, 1. 23044, |
Corrugated, i. 138. I

Lk
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INDEX.

Iron cylinders for wells, i. 190-1,
,, gas-pipes, ii. 284,
,» Glass-enamelled pipes, i 332-3,
428.

in foundations, 1. 73.

,, traps, i 312.

,, Water-pipes, i. 201, 202-8, 230, 232.

Tin-lined, i. 201, 228,
232-3.

Irrigation, Sewage, i. 15, 24-5; ii, 5,
15, 28-33, 407, 436.

Ivy as a wall-protector, ii. 427-8.

1

” »

Japanning baths, i. 360-1.
Jennings & Morley's syphonic W.C.,
i. 392-3.
Jennings’s plunger closets, 1. 385-6.
JOHNSON, DR. H. JOSSE, i. 277-97.
Joints between W.(.s and drains, i.
344-5; ii. 401.
,, between W.C.s and secil-pipes,
1. 345-9, 394-6; ii. 396-7, 404.
,» In drain-pipes, i 428, 430-41,
488-9; 1ii. 400.

,, iniron pipes, i. 203-8, 233, 333-
34, 428 ; ii. 396-7, 400, 404.
in lead pipes, i. 233-5, 266, 313,

314, 338-41, 348.
,,» 1n soil pipes, 1. 333-4, 338-41;
ii, 396-7, 404.
in tin-lined iron pipes, i. 232-3.
in tin-lined lead pipes, 1. 2356-6;
ii. 386-7.
,» Mortar, i, 57, 80, 100, 111, 120-1.
Joists. (See Floors, Steel joists.)
Jones's drain-testing apparatus, 1.
500-1.
,,»  manhole-cover, i, 452,
55 stopper for traps, i. 466.
Junctions in brick sewers, 1. 484-5;
ii. 400.
in drains, i. 415, 453, 482-4;
ii. 400. (See Lampholes,
Mankholes.)
in lead-pipes, 1. 338-9; ii. 387.

b ]
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Kamptulicon, 1. 150.
Keene's cement, i. 166 ii. 454.
Keith’s boilers, ii. 117-9.
,,  radiators, ii. 123.
,,  safety-valve, i. 274.
Kelvin's, Lord, * Indestructible” taps,
i 246-7.
“ Kenon” intercepting trap, 1. 466.
3 wash-down closet, 1, 391-2.
KERR, ROBERT, i 20-52. [102-4.
Key's hot-air warming-apparatus, i’
Kieselguhr filters, i. 201, 293.
Kitchen-ranges and stoves, ii. 87-8,
157, 1602, 814.

Kitchens, i. 38, 45; ii.-427.

Kite’s ventilators, ii. 200-4.

Koch's bacteriological standard for
water, 1. 6, 213.

Korting's boiler and accessories, il
118-22.

Korting’s steam warming-apparatus,
. 145-51.

Kutter’s formula for flow of water and
sewage, 1. 199, 200, 419-20,

Lakes, i, 178, 181; ii. 439-40.

Lambert, Prof, C., ii. 204.

Lampholes for drains, i. 411, 452-3;
ii. 401.

Lamps, Electric are, ii. 268-72.

as ,,  incandescent, ii. 258-
66, 272, 274,
,,  Oil, il 212, 232-6.
Lancet Commission on filters (1867),
i. 282.

- - on gas-burners
(1895), ii. 204.
on plumbing
(1897),1i. 883-97.

Lanterns, Electrie, ii. 266.

Lap of slates, i. 141, 1424 ii. 375.

,, ftiles, 1. 110, 111; ii. 375.

Larders, 1. 46, 47 ; ii. 427.

Latham, Baldwin, 1. 430.

Lathing, Metal, i, 109, 114, 124, 140,
156, 166.

Laths for plaster, i. 114, 123, 124, 140,
146, 166; ii. 403.

slates, 1. 141, 143-5.

. sy tiles, i 110, 111.

Laundries, 1, 48; ii. 486-8, 499.

Lavatories, 1. 49, 311, 313, 314, 315, 358,
370-5, 380-1; ii. 351, 397,
404, 408,

Casings around, i. 358, 375.

¢ Corbel ”, i. 871-2,

Faulty, i. 370-1; ii. 404,

Materials, 1. 371-2.

““ Modern”, i. 374.

Overflows, 1. 870-4.

Poreelain, i. 371, 372-4.

Tip-up, i. 874-5.

Traps and water-pipes, i
304-17, 3563, 870-4; 1ii
351, 397, 404.

LAW, HENRY, i. 169-222.

Laws, i. 17.

Lead, i. 58,59, 134-5, 225,226 ; ii,263-4.
(See Red-lead, White-lead. )

clips, i. 316, 341-2.

damp-courses, i. 84.

flashing, i. 112, 137 ; ii. 847, 872
78, 375,

flats, i, 184-7; ii. 347, 875, 383

gas-pipes, il. 283-4.

gutters, i. 57, 134-8; ii. 375, 383.

in joints of irom pipes. (See
Joints.)

,, -lined wood baths, i. 365.

cisterns, 1. 239-40;
ii, 384-6, 392,

sinks, i. 3813, 817,
318, 376.

pipes, i. 201, 226, 232, 236, 237,
258, 262, 266, 302; ii. 342-3,
385-90, 393-7, 403-4. (See
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Bends, Drawn pipes, Flush-
pipes, Seamed pipes, Soil-pipes,
Waste-pipes.)
Lead pipes lined with tin, i. 201, 227,

230, 232, 235, 236 ; ii. 386-7.

,» pipes washed with tin, i. 232, 235.

,» -boisoning, i. 13, 201-2, 226, 297;
ii. 342, 385-6, 439, 488,

,, rolls, i. 135-6, 137,

,,» safes, 1. 58 244, 359-60, 365;
ii. 352, 389.

,, tacks, i 316; ii, 388, 394.
Leaded lights, i. 57, 162,
Leicester,Sewage-precipitation at, ii.11.
Levels, Taking, for drains, i, 477-81.
¢ Lewis ” link for lightning-conductors,

ii. 411-2.

Lias lime, i. 83. (See Mortar.)
Libraries, i. 40; ii. 427.
Light and air, 1. 34.
,,» Effect on health, &e., i. 16, 62,
217, 218; 1. 212, 323, 427-31.

,, Passage of through glass, 1.162-3,

LIGHTING, ii. 104, 2124, 229-301,
303-20, 334.

Acetylene, ii. 318-9.

Candles, ii. 212, 231, 235, 334.

Coal-gas, ii. 212-3, 234-5, 278-301,

311, 334
Comparison of illuminants, ii. 234
35, 811, 314, 318-9, 320, 334.
Electricity, ii. 104, 213-4, 234-5,
236-77, 334.

0il, i, 212, 232-6, 334.

Oil-gas, ii. 299, 314.

Spirit-gas, ii. 320.
Lightning-conductors, i. 67 ; ii. 409-12.
Lime, i. 116-9; ii. 11.

,, Chloride of, ii. 11.

,, Effect on pipes, i. 231, 238.

,, Hydraulie, i. 78, 83, 119.

,, in water. (See Hard water.)
Precipitation of sewage by, il

11-3.

,»  Selenttie, i. 119.

Limestones, i. 66, 87-8.

Limewashing, ii. 325, 466, 487.
Limmer asphalt, 1. 81; ii. 371. (See

Asphalt.)

“ Lincrusta-Walton”, ii. 328-9.
Linen-rooms, 1. 49.

Linoleum, i. 150 ; ii. 331.

Linseed-oil, ii. 373,

Lipscombe’s filters, i. 287.

Lish's combined W.C., sink, lavatory,

&e., 1. 380-1.

Liverpool building-regulations, ii, 432.

i sewage-outfall, ii. 8.
Living-rooms, i. 37, 65.

Loam in mortar, i. 117-9.
Local Government Acts (1888 and 1894),

ii. 471-2, 489.

Local Government Board created, 1. 6.

Local Government Board, Duties and
powers of, 1. 6, 7; ii. 40, 361, 477-8,

480-6. (See Model By-laws.)

2

INDEX,

Local Government Board for Scotland,
ii. 494-7.
LOCKEWOOD, F. W., ii. 447-67.
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Measles, i. 11, 16.
| Medical Officers of Health, i. 4-6; ii.
| 346, 471, 479-80, 484-6, 499.

“ Loco ” channel for waste-pipes, i. 470. | Merrill's flushing syphon, i. 492.

5 drain-pipes, i. 433,
,,  grease-trap, i. 472.
,s  intercepting trap and bends,
1. 465.
,,  rust-pockets, i. 447.
Lodging-houses, ii. 361-2.
London Building Act (1894), i. 63, 69,
73; ii. 489,
5 County Council, Powers and
By-laws of, i. 68, 76, 85-6,
103, 106, 112, 116-7, 394-5;
ii. 432, 489-92,
' Public Health Act (1891), ii.
431.
¥ Pure Water Co.'s cistern
filter, i. 287.

- Sanitary Law, ii. 471, 488-92,
Lowecock’s sewage-filter, ii. 26-7.
Luder’s process of sewage-precipitation,

i. 11.

Lung-diseases, 1. 11, 15, 16, 18; ii.

435-6. (See Phthisis.)

Lynde, F. (See ““Loco™.)

M‘Adam, Dr., i. 279.

“Made” ground, i. 68, 485, 488; ii.
348, 484, 502.

Magnetone in sewage-filters, il. 23-4.

Maguire's rule for drain-gradients, i
419,

Maid’s pantry, i. 48.

Maignen’s filters, 1. 287, 289.

¢ Majestic " boiler for steam, ii. 1424,

Malaria, 1. 18, 19; ii. 425-6.

Man-power, 1. 197.

Manchester night-soil treatment, ii.

53-5.

““Noiseless” W.C. cistern, i.

‘ 492.

| Merryweather’s cesspool-emptier, ii.
60.

Meteorology, ii. 415-21. (See Humidity,
Rainfall, Site, Temperature, &c.)

Metropolis Management Acts, ii. 488-91.
(See London.)

Micquel, i. 17.

Micro-organisms. (See Microbes, &c.)

Microbes in air, i 14-16, 18. (See
Phtlisis, Typhoid, &ec.)

sewage, ii. 9, 13, 16, 23-7,
32, 34-44.

sewer-air, i, 16-18,

the soil, i. 67-8.

water, 1. 6, 7, 12-3, 279,
282-4, 286, 287, 289-91,
296; ii. 443-5.

Midden towns, Sewage of, ii. 4.
Middens and midden-closets, i. 24; ii.
10, 45-9, 339-40, 4056-6, 473, 495.
Miers & Crosskey, 67-8.

Milk, i, 18; ii. 480, 500.

LR ]

' privy with cinder-sifter, |

ii. 50-1.
5 sewage-sludge disposal, ii.
20-2,
Mangers, 1. 453-4, 456-7, 464.
Manholes for drains, i. 411, 415, 4446,
443-52; ii. 357-8, 391, 395, 397, 400-1.
Manlove & Alliott’s filter-presses for
sludge, ii. 19-20.
Mansion traps, i. 304,
Mantel-pieces, i. 128, 131-2. (See Fire-
grates, &e.)
Manure-pits, ii. 463.
Marble, i. 58, 87, 150,
,,  baths, 1. 359, 364.
“Marlor” independent boiler, ii. 111-2,
Martin's cement, 1. 166.
Masonry. (See Flags, Granidte, Lime-
stone, Sandstone, Walls, &e.)
Masonry dams, 1. 184-7.
Mastic for pointing, i. 121.
wood-block flooring, 1. 56,
150.
May, E. J., ii. 225-8.
Meade, De Courcey, i. 430-1.
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Miller's flushing syphon, 1. 496-7.

¢ Mills” system of hot-water piping,
ii. 135-6.

Mist, ii. 416, 420,

Model By-laws, i. 19, 416, 440, 442-7,
453, 455, 460, 467, 488; ii. 361. (See
Local Government Board.)

Moore’s hearth-boxing, i. 132.

Moorland-waters, 1. 201, 226; i 386,
439. (See Lead-poisoning.)

Morning-rooms, i. 39; ii, 427.

Morris, i. 63.

Morris's filters, i. 287.

Morse’s damp-resisting solution, ii.
373.

| Mortar, i 57, 77, 83, 89, 90, 100, 116-

22; ii. 373. (See Pointing,
Rough-cast, Stucco, &c.)
,,  Cement-, i. 77, 80, 83, 84, 100,
117-9, 150, 167 ; ii. 373.
,»  -joints, i.57, 90,100,111, 120-1.
Mortars of lime and cement compared,
i 117-9.
Mosaie, 1. 149-50.
Moule's earth-closets, ii. 61-2.
Mud-taps for boilers, i. 255.

| Musgrave’s cowhouse-fittings, i1, 466-7.

G stable- 5y 11.453-8.

N.A.P. windows, 1. 158-9, 160-1.

Nails for slating and tiling, i. 145-6.

“ Nautilus” fire-grate, il. 72.

Neuralgia, i. 19.

Nevill, Ralph, i. 111, 146.

Night-soil collection and treatment, ii.
52-5.

Notification of Infectious Diseases Act,
i. 6, 8; ii. 481, 492-3, 499,
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Nottingham midden-privy, ii. 46-7. (
Nuisance-inspector. (See Sanitary In-
spector.)
Nuisances, i. 7; il. 840-1, 345, 364-6,
435-6, 472-4, 489-90,
495-7.
i Diseases due to, il, 435-6,

Oak, i. 66, 114, 151, 159, 160, 163, 165;

ii. 453.
Oates & Green’s channel-syphon for
manholes, ii, 400.

»oo 5 intercepting trap,
i, 464.
" 3] LE] “ Bkroy ” waste -

watercloset,i.388.
" . . socketless access-
pipe for drains,
i 484,
“Qctopus” for collecting deposits in
boilers, 1. 270.
Ogle on death-rates, i. 10.
“Ohm " defined, ii. 236.
0il, 1. 77, 114; ii. 232-3, 314.
Oil-engines, 1. 197; i, 250-1, 272-3.
,, -gas, ii. 299, 312-6.
., -lamps, il. 212, 232-6, 334,
-mastic, 1. 121; i1 373.
,,» -paint, i. 114, 122; ii. 326, 330, 373,
878,
,, -paintings, ii. 333.
,, -stoves, ii, 92-3.
Opalite, 1. 168,
Organic matter inair, i, 14-18;1i. 208-10.
. . Plaster, i. 166; ii. 209-
10.
,, sewage, 1. 23, 406,
408; ii, 4, 12, 15-44.
,, water, 1. 12-14, 213,
216-19, 280; ii. 339-
45, 43845, |
Orr’s petrifying liquid, ii. 373. (See |
Duresco.)
Overcrowding, Diseases due to, i. 19.
Overflows and wastes (combined) from
baths, i. 365-7.
and wastes (combined) from
lavatories, 1. 373-4.
from baths, i. 358, 364, 365.
cisterns, 1. 244, ii. 344, |
. ,, lavatories, i. 358, 370-4.
" ,, reservoirs, i, 185.
’e ,, sinks, i. 377-9.
¢« Oxford " cast-iron boiler, ii. 115-7.
Oxygen in air, ii. 169.

LR ] th

Pail-closets, i. 24; ii. 45, 49-56, 405-6.

Paints, i. 114, 122; ii. 326, 830, 373,
378.

¢ Palatine” independent boilers, i. 261.

Pan-closets, i. 349, 383-4; ii. 387, 398,

Pantries, 1. 46, 47, 48,

Parapets, i. 57, 109, 115, 135, 138-9;
ii. 872, 383. (See Lead gutters.)

Parasites in water, i. 13, l

Parian cement, i. 166.

| Parkes, Dr., i. 406; ii. 58,

| Petter’s domestic refuse-destructor, ii.

INDEX.

Parish Couneils, ii. 471,477, 485, 493,495.

Parlours, i. 40.

Parquetry, i. 1561-2.

Parry, Jos., i. 455.

Parsons, Dr., i. 388.

Partitions, i. 66, 122-4, 166; ii. 187, 393,
403.

Party-walls, i, 66-7.

Pasteur (Chamberland) filters, i. 216,
284, 287, 288-92, 204-5,

Paving, 1. 95; ii. 432-3, 455.

¢ Pavodilos ” flooring, i. 151.

Péclet, i. 58,

Pedestal closets, i. 320, 325, 391-3; ii.
393-4, 396, 404.

¢ Peebles ” oil-gas process, ii. 315-6.

“ Peet” valves, 1. 259; ii. 128, 161

“ Pembridge ” chimney-cowl, ii. 880-1.

Penstocks, 1. 497-8,

Perchloride of mercury, i. 21.

Percolation of rain-water, 1. 174.

Perking's high-pressure hot-water ap-
paratus, ii. 107, 138-40,

Permeability of grounds, i. 174,

Persulphate of iron process of sewage-
precipitation, ii. 16. [

Pervious and impervious walls, i 58;
ii. 185-7, 324-5. L

Pettenkofer, il. 423-4.

87-8.
Phthisis, i. 11, 15, 16, 18; ii. 426-7.
Picture-rails, 1. 164.
“ Piefke " filter, i. 289, 200.
Piles, i. 72.
Pintsch’s oil-gas process, ii. 312-5.
“ Pioneer” boiler for steam, ii. 144-5.
Pipes. (See Copper, Drain-pipes, Gal-
vanized, Iron, Lead, Soil, Tin, Waste,
&e.) [
Pipes, Flow of water in, i. 200, 417-23,
,, for water, i. 58, 198-211, 230-8; 1
ii. 3424, 386-7. 1
,, from reservoirs, i. 187, 200.
,, Strength of, i 2024,
Pitch, i. 81. (See Asphalt.)
,, -pine, ii. 453, 464,

. Plagge, Dr., Tests of filters, i. 288,

PLAN, i. 20-52, 65. (See Flats, Houses,
Stables, &e.)
Plants in rooms, ii. 833-4.
Plaster, i. 58, 59, 109, 114, 123, 124,
140, 146, 164, 165-7; ii. 209-
10, 325-6, 384, 593, 403.
v Fibrous, i. 167.
" of Paris, &, i 61, 77, 164, |
165-7. (See Cements.)
Plate-glass, i. 59, 162-3.
Pleurisy, i. 18.
Plinths, i. 163-4.
Plumbers’ Registration, i. 8-9, 301-2.
" tools, i. 336.
PLUMBING, SANITARY, i. 209-353;
ii. 349-52, 382-405.
Plummer’s drain-pipes, i. 420-30,

Pneumonia, i, 17, 18.

Pointing, i. 91, 120-1; ii. 372-3.

Polarite sewage-filters, ii. 24-5.

Polarity, ii. 237, 245.

Pollution of rivers. (See Rivers Pollu-
tion, &c.)

Poore, Dr. G. V., ii. 62, 407-9.

Porcelain baths, 1. 362-4.

,,  -enamelled baths, i. 361.

" filters, 1. 281, 284, 287, 201,
202,

» lavatories, 1. 371-4.

o sinks, 1. 378.

Porous walls, i. 58; ii. 185-7, 324-5,
373. (See Damp.)

Portland cement, i. 73-5, 80, 83, 100,
103, 117-9, 166, 168, 227. (See Con-
crete, Mortar, Stucco, &e.)

Portland-cement joints in drains, &e.,
i. 844, 847, 394-5, 43140 ii. 400.

Portsmouth sewage-outfall works, il
6-8.

Precipitation of sewage, ii. 5, 10-18,
24-7, 33, 60-1.

Pressed-lead pipes, i. 315.

Pressure-gauges for steam-boilers, ii.
145.

Pressure of water, 1. 179-81, 184, 185.

Prevention of Infectious Diseases Act.
(See Infectious.)

Price’s ‘‘Combination” drain-testing
block, i. 502.

Privies, i. 24; ii. 45-56, 405-6, 473, 495.

Public Health Act 1848, 1, 5; il 9.

i o ,» 18b8,1 5.

¥ - ,, 1866,1. 5, 6.

- i ,, 1875, 1. 6, 405, 412,
481-2; 1. 9, 349, 350,
365, 431, 472-84, 486.

' ,, Acts Amendment Act
(1890), i. 413, 482; ii.
474-5.

s ,,  Acts, Powers under, i
6-10; ii. 340-1, 345.

" ,»  (Building in Streets) Act
(1888), ii. 484.

" ,»  (Ireland) Act, ii. 492.

% ,»  (London) Act (1891), ii.
481, 489-92.

o5 ,»  (Scotland) Act (1897), ii.
493-502.

. 5, (Water) Act (1878), ii.
477-8,

Puerperal fever, 1. 17,

Pugging, i. 154.

“Pukall” filter, 1. 289, 290, 292.

Pumps, i. 191, 193-6, 200; ii. 338,

,, for sewage, ii. 7.
Purification of rivers, 1. 9; ii. 9.
’e sewage. (See Sewage-
disposal, &e.)
- water, i. 212-23, 279-97.
(See Filters, &e.)
Purifiers for gas, ii. 308-10, 314, 315.
Putty, Bricklayers’, i. 100.
,, Glaziers’, i. 227.

Quine’s sanitary ash-bin, ii. 406-7.
Quirk, Sharp, & Co.’s joints, i. 346,

Radiators for electricity, ii. 163-4.
o for gas, ii. 216-20.
v for hot water, ii. 100, 122,
124-8, 130-7, 219-21. (See
Hot-water warming - appa-
ratus.)
i for steam, il. 145-6, 149-50,
221-2.
- Methods of connection, ii.
127-8, 130-6.
v Position of, ii. 109, 124, 128,
133.
5 Ventilating, ii. 109, 126-8,
133, 183, 216-22.
Rain, ii. 418, 436.
Rainfall, i. 171-4, 407, 417; ii. 418-20,
436-7.
Rain-gauging, i. 172.
Rain-water, i 171, 226, 297; ii. 436-7,
439,
- pipes, i. b7, 137, 148-9; ii.
375, 383-4, 391-2, 395,
. pipes, Drains from, i, 453-5;
ii, 383-4, 391-2, 395.
" separator, i. 174.
% tanks, 1. 174, 175.
Rams, Hydraulic, 1. 192, 196.
““ Ransome” concrete-and-iron con-
struction, i, 73.
¢ Rational ” fireplace, i. 131; ii, 78,
Rawlinson, Sir Robert, ii. 379.
Redgrave, ii. 45.
Red-lead, i. 148, 206-8, 227, 313, 314.
Reducing-valves for water-pipes, i. 209,
210.

Refuse-disposal, 1. 28-5; ii. 19, 53-4,
87-8, 405-9. (See Sewage-disposal.)
Regenerative gas-burners, ii. 235, 291-2,

203, 311.
Register-grates, i. 125.
Registration of architects, i. 9.
- plumbers, 1. 8, 9, 301-2,
¢ Regulations” and ““By-laws 7, ii. 483.
Reid, Dr. D. B, ii. 223.
Renton Gibbs’s tubular boiler, il
118-9.

ventilators, ii. 202,

3
‘Reservoirs, i. 178, 184-9, 200; ii. 341.

Resistance-frames, ii. 243-4, 270.
Respiration, its effects on air, i. T4; ii.
168-73, 183, 360-4.
Retaining walls, i. 188,
Retorts for coal-gas manufacture, ii.
305-6.
,, for oilgas manufacture, il
312-3, 315.
Rheumatic fever, i. 19; ii. 426.
Rheumatism, 1. 19; ii. 426.
Richardson, Sir B. W, i. 63, 166.
Richardson’s expansion-joint, ii.122-3.
Rideal, Dr., i. 218; ii. 38.
Ridging, i. 147.
Rippingille's oil-stoves, ii. 92-3.

INDEX.

Rivers for water-supply, i. 178, 181-3,
186, 213, 297; ii. 440-1.
,, near houses, ii. 422-3, 434
,» Purification of, 1. 9; ii. 9.
Rivers Pollution Commissioners, ii, 4,
23, 38, 44-6,
Rivers Pollution Prevention Acts (1876
and 1893), i. 6, 9; ii. 9, 479, 493.
Robinson, Prof. Henry, ii. 17-8, 30.
Robinson’s cement, i. 166.

. joints, i, 346-7, 848.
Rochdale excrement-pail and cover, ii.
50.
i night-soil van, ii. 52.

Rocks, Permeability of, i 174. (8

Soils.)

Roman baths, i. 359.
Roof-boarding, i 57, 59, 134-8, 144,
148.
,, -felt and paper, 1. 57, 69, 137.
Roofs, i. 57, 67, 133-49, 174; ii. 189,
347, 375, 383,

,,  Fire-resisting, i. 67, 133-40.

,,  Flat, i. 134-40; ii. 347, 375.

., Pitched, i. 140-9; ii. 847, 875.

,»  Woodwork of, i. 131, 134-8, 140,

148; ii. 375.
Roscoe, 8ir H. E., ii. 25.
Rosser & Russell’s radiators, ii. 127.
Rossignol's grease-gully, 1. 473-4.
Rough-cast, 1. 122.
Round-pipe traps, 1. 349-51. (See Traps.)
Rowlands Castle Brick and Tile Co.,

i 115
Rubble drains, i. 70.

,, trenches, i. 78.

,, walls, i. 85, 86, 89-90.
Rufford’s porcelain baths, i. 363.
Rumford’s fire-grates, ii. 76.

Rust joints, i. 148
,, Ppockets, 1. 447,

Saddle-boilers, ii. 113-5.

Saddle-junction for drains, 1. 483.

Safes under fittings, i. 58, 244, 359-60,
365; i, 352,

Safety-valves, 1. 258, 261-2, 269, 273-6;
i, 128, 144-5, 390,
395-6.

Dead-weight, 1. 258, 261,
262, 269, 273-4; ii. 128,
144-5, 390, 395-6.

Fusible plugs, i. 275.

Lever, i, 273; il. 144

Mercury, i. 275-6.

” Spring, i. 2784,

Spring valve with liquid
seal, 1. 274.

¢ Qafford ” radiator, il. 124-5.

“Salamander ” decorations, ii. 328.

Salt-glazed bricks, 1. 97; ii. 400.

ol cisterns, 1. 241.
Sand and substitutes, i. 74, 81, 116-20,
174, 214,

filters for sewage, ii. 16, 24-8.
,, Water, i. 214-5.
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Sanderson’s copper-tapelightning-con-
ductors, ii. 411.

Sandstones, i. 66, 88.

Sandy soil, i 69, 70, 71; ii. 419, 421,
424,

Sanitary Authorities, Duties and powers
of 1y T 8% it
71-502.

in England and
Wales, ii, 471-2.

i 5 in Ireland, ii. 492,

. " in London, ii. 471,
488-9.

» 5 in Secotland, ii.
493-5.

,,  defects, ii. 337-66, 382-409.
(See Nuisances.)

,, FITTINGS, i 355-402; ii
349-52, 352-405.

,, improvements, ii. 382-405; Ef-
fect on death-rate, i. 10-12.

,, INSPECTION OF HOUSES,
ii. 335-66.

,,  inspector’s duties, ii. 335-66,
474, 479-80, 490.

,, Imstitute, i 424, 429.

,» LAW, il. 340-1, 349-50, 361-2,

364-6, 469-502.
,, ,,  England and Wales, ii.

471-88.
5 - Ireland, ii. 492.
% ,,  London, ii. 488-92,

. ,,  Scotland, ii. 493-503.
(See Food, Housing, Nuis-
ances, Public Health
Acts, &c.)
,, PLUMBING, i 209-353; ii
349-52, 382-405, 501.

,,  science, Definition of, i. 3.

' iy History of, 1. 3-12.

v % Principles of, 1. 26-7.
Scarlet fever, i. 11, 16; ii. 481, 492.
Scavenging, i. 7. (See Refuse, Sewage.)
Schools, i, 59, 64.

Scoteh bond, i 99.
Scott-Moncrieff’s sewage-filter, ii. 24.
Sculleries, i. 46; ii. 427.
Scurfield’s ventilation -indicator, ii.
363—4.
Seal of traps. (See Traps.)
Seal v. Merthyr-Tidfil U.D.C,, i. 413.
Seamed-lead pipes, i. 310-1, 315, 335,
343; ii. 387-8, 394
= traps, i 312; ii. 387.
““Septic” system of sewage-treatment,
ii. 82, 34-40, 44.
Servants’ halls, i. 48.
Serveries, i. 47.
Settling-tanks. (See Tanks for sewage.)
Sewage, Constituents of, i. 23, 408; ii.
3-4.
v Decomposition of, 1. 408; ii. 12.
SEWAGE-DISPOSAL, i 23-5; il. 1-
63, 407-9.
,» DBacterial treatment, ii. 5, 9, 32,
34-44, (See Filtration, &ec.)
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SEWAGE-DISPOSAL, Cost of, ii. 17~
18, 33, 37.
Discharge into sea and estuaries,
ii. 5-8.
i ,, Tivers, ii. 5, 8-9.
,, Filtration, ii. 5, 12, 13, 15, 16, 17,
18, 22-8, 33, 36-44, 59, 407-9.
., from isolated buildings, ii. 56-63,
407-9.
Interception or dry systems, ii.
44-56, 405-7.
Intermittent filtration through
land, ii. 13, 22-3, 33.
,, Irrigation, i. 15, 24; ii. 5, 15,
28-33, 407, 436,
Precipitation, ii. 5, 10-18, 24-7,
33, 60-1.
Sludge, ii. 10, 12-17, 18-22, 60.
s  Sterilization, ii. 13, 16.
Sewage-farms, i. 15, 24; 11. 5, 15, 28-32,
33, 436.
,, -lifts, i. 458-60.
Manurial value of, . 10, 18-19,
20, 22, 28-9, 32, 53-5.
Quantity of, i 406, 417; ii. 3-4,
12, 29, 30, 58.
-sludge, 11, 10, 12-17, 18-22, 60,
-tanks, ii. 7-8, 10-17, 23-4, 32,
35, 60-1.
“Sewer’, Definition of, i, 412-4; iL
474-5.
Sewer-air, 1. 16, 311, 312, 408, 441, 455,
469; ii. 211-2, 433,
Sewerage, i. 7. |
Combined system of, i. 413. |
““ Separate’ system of, 1. 71,
406-7. i
Water-carriage system of, 1. |
7,24. (See Drainage, &c.) |
Sewers, 1. 71, 441, 481-5, 490; ii. 400,
433, 473.
,,  Junctions with, i. 481-5; ii. 400. |
Law relating to, ii. 473-6, 489, |
499. ’
% Ventilation of, ii. 433, 473.
Seyssel asphalt. (See Asphalit.)
Shanks’s ¢ Combination” W,C. and |
cistern, ii. 404.
" “Modern ” lavatory, i 874.
Shaw, George, i. 302.
¢ Shaw " gas-governor, ii. 287-8.
Sheet-iron baths, i. 359.
- ,, chimney-cowls, ii. 382.
,, -lead, 1. 342, 352.
¢ Sheringham” air-inlets, ii. 192-3.
Shoppee’s patent bricks, i. 105.
Shorland’s ‘‘ Calorigen”, ii. 86,
5 fire-grates, ii. 84-6.
Shower-baths, i. 367-8.
““ Siemens” gas-burner, ii. 235, 291.
Silicate cotton, 1. 154.
Silicated-carbon filters, i. 281, 283, 286,
287, 289, 297.
Sillars’s A.B.C. process of sewage-puri-
fication, ii. 10-11. |
Simon, 8ir J., 1. 5, 7, 381,
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Sinks, i. 310, 311, 358, 375-81 ; ii. 351-2,
388-9, 394-5, 397, 404.
,, Cast-irom, 1. 376, 377, 879.

,» Copper, i. 318,-376; ii. 404.
Earthenware and fire-clay,1.375—
376, 378, 379; ii. 389, 394-5.
Flushing arrangements, i. 380-1.

,, Galvanized-iron, i. 377.
Housemaid’s, i. 317, 376, 380;
ii. 388-9, 394.
Lead-lined wood, 1. 313, 317, 318,
376; ii. 389, 394.
,, Overflows, i. 377-9.
Porcelain, i. 378,
Slop, i. 318-20, 353, 380, 392;
ii. 850, 394.
Stone, 1. 313; ii. 389, 394, 397.
., Traps and waste-pipes, i. 304~
317, 353, 377-9; ii. 351-2, 388
389, 394-5, 397, 404,
Bite. (See dspect, Ground-air, Ground-
water, Soils, Subsoil, &e.)
,» Drainage of, i. 69-71.
Elevation of, ii. 422-3, 427,
Excavation and filling, 1. 68-9.
in relation to health, i, 32, 67-71,
75-6; ii. 421 86, 484,
,, Law relating to, . 484.
Sitting-rooms, 1. 38.
Skirting, i. 61, 163-4; ii. 403.
Slack & Brownlow's filters, i 287,
980, 200, 292.
Slagg’s data for caleulating flow in
drains, i. 421-2.
i intercepting trap, i. 464-5.
Slate baths, 1. 859, 362.
cisterns, 1. 241, 258 ii. 385, 463.
,, damp-courses, i. 50, 84.
,, urinals, i. 400,
Slates, 1. 59, 140-3; ii. 189, 574
Slating, 1. 57, 59, 60, 137, 140-5, 148;
ii. 374-5.
Slop-sinks, i. 318-20, 353, 380, 892; ii.
350, 394.
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| Slop-water closets, 1. 387-8; ii. 401-2,

Sludge, Sewage, 11. 10, 12-17, 18-22, 60.

Sluice-valves, 1. 210.

Small-pox, i. 11, 15; ii. 481, 492.

““Smead” hot-air warming apparatus,
il 95-9.

Smith’s, Angus, solution, i. 201, 208,
332; ii. 390, 395, 404.

Smoke-consumption, 1. 9; ii. 79-83, 86—
87, 100.

-nuisance, ii. 472-3, 489.

-tests for soil-pipes and drains,
i. 335, 499; ii. 852-5.

Smoking-rooms, 1. 40.

Smoky chimneys, 1. 124-8; ii. 378-82.
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| Snow-boards, i. 137-8; ii. 875.

Society of Arts, ii. 55.
Soft water, i. 201, 220-2, 377 ; ii. 342,
385-7.
Soil-pipes, i. 802, 308, 309, 819, 326-7,
32844, 352; ii. 350, 384,

394, 396-7, 398, 404.

Soil-pipes, Bends, i. 333, 336-8; ii, 397,
404.

Cast-iron, i. 331-2, 333-5,
344, 348-9; ii. 384, 896-7,
404.

Connections, i, 348; ii. 384,
394, 306-7.

Dangerous, ii. 384, 387-8,
394, 396, 398.

Disconnection, 1. 3301, 460-
461, 467-8.

Barthenware, i. 331

Fixing, i. 341-2; ii, 388, 394,
397, 404.

Glass-enamelled iron, 1. 332
833,

Joints, 1. 338-41; ii. 388,
394, 397, 404.

Lead (drawn), i. 835-44; ii.
888, 394. :

Lead (seamed), 1. 310-1, 315,
335, 343; ii. 387-8, 394

Position, 1. 328-9; ii. 350,
384, 388, 394, 398, 404,

Size, 1. 326, 328, 520, 352;
ii. 388, 394, 396, 404,

Strength,i. 331-2,333-4,336,
342; ii. 388, 304, 396, 404.

Tests, 1. 335; ii. 350, 391,

Ventilation, i. 329-30, 460-1,
467-8; ii. 350, 388, 404,
(See Traps.)

Soils, i. 68-70; ii, 419-20, 421-36.

Chalk, ii. 419, 421, 423.

Clay,i.69,71,174; ii. 419,421,423,

Humus, i. 68; ii. 423.

“ Made” ground, i. 68; ii. 425.

Marl, ii. 419, 421.

Rock, ii. 419, 421, 423,

Sand and gravel, i. 69, 70; ii.
419, 421, 424.

,, Temperature of, ii, 425.

Solder, i. 229, 230.

Soldered joints, 1. 233-5, 266, 313, 314,
83841, 348; il. 386-7, 388, 394,

Soldered seams, 1. 310, 311, 312; ii
387, 394,

SOMERVILLE, J. M., ii. 303-320.

Specification of sanitary improvements,
ii. 398-405.

Spencer’s filters, i. 287.

Spigot and socket joints in iron pipes,
1. 205, 206. (See Cast-iron drain-pipes,
Cast-iron soil-pipes.)

SPINKS, WL, i. 403-503.

Spinks's rain-water gully, i. 454

Spirit-gas, ii. 319-20.

Spongy-iron filters, 1. 284, 287, 288, 297,

Spray baths, 1. 367-8.

Springs of water, i. 175-7; ii. 43742

STABLES AND COW-HOUSES, ii
447-67, 489, 495.

Construction, ii. 462-6, 464-5.

Drainage, ii. 454-6,

Fittings, ii. 452-4, 456-61,464.

Plan, ii. 449-52, 459-65.

"
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STABLES AND COW-HOUSES, Ven-
tilation, ii. 454, 458-9,
" Water-supply, ii. 462-3,
Staircases, i. 37, 60.
Stairs, i. 66, 165.
Stamford midden-closet, ii. 48,
Stanford’s drain-pipes, i. 434, 453,
Steam, ii. 140-1.
Steam-engines, 1. 197; ii. 250-1.
Steam warming-apparatus, ii. 103, 140—
152, 221-2,
,» DBoilers, ii. 118-22, 141-6,
,» Pipes, ii. 145-6, 151.
,» Principles and design, ii. 140-1,
149-51,
»» Radiators, ii, 141, 145-6, 149-50,
221-2.
»s Regulators, ii. 147-8.
5 Yalves, ii. 145-6, 151.
Steel, i. 58.
,s baths, i, 359, 361-2.
s boilers, i, 112-3.
,» in foundations, i, 73.
,s in partitions, i. 124.
,» Joists, i, 66, 139, 155-7.

,» pipes, i. 208,
,» rods, &c., in concrete, i. 156-7,
165.

»» webbing, i. 140. 165. (See Hx-
panded-metal Lathing.)
Steps for manholes, i, 451.
Sterilization of sewage, ii. 13, 16,
- water, 1. 14, 279-97.
Stidder’s channel for waste-pipes, 1.471.
" drop trap, i. 464.
5 trap for foot of soil-pipe, i
467,
Still-rooms, i. 48.
Stone, i. 58, 86-9. (See Aggregate, Flags,
Limestone, Sandstone. )
Stone and brick walls, 1. 91-2, 107,
. Artificial, ii. 433,
,, foundations, i. 72.
,s slates, i. 140-1.
,» walls, i. 57, 85, 89-92; ii. 870, 374.
,» walls with concrete hearting, i.
105.
Stoneware cisterns, i, 241.
5 damp-courses, i, 72, 80, 84-5;
ii. 370, 374.
54 drains, i. 424-7, 420-41. (See
Drain-pipes.)
vs filters, i. 281, 287, 288,
4 linings for wells, ii. 441,
Stop-cocks, 1. 231, 245-6, 259, 262, 267,
268, 276; ii. 385, 386, 393.
»» -valves for hot-water pipes, ii. 128.
Stoppers for clearing-arms of traps, i.
458, 463-5, 466.
N ,» drains, i, 450-1, 458; ii
356.
Store-rooms, 1. 48,
“Stott” gas-governor, ii. 89, 287-8.
Stoves, if. 73-4, 79-84, 108, 152, 157-62.
»»  ““Controlled -combustion ”, ii.
83-4.

INDEX.

Stoves, Electrie, ii. 157-62.

by ‘“Galton”, i1, 73-4.

»»  Gas, ii. 86-92, 152,

»  ‘“Helios”, ii, 79-82,

»»  ‘“Hestia”, ii. 82-3,

»  Oil, il 92-3.

»»  Oil-gas, ii, 314.

Straight-edge for laying drain-pipes, i.
479-80.

Streets, ii. 430-3, 484-6.

Stretcher-bond, i. 99.

String-courses, i, 114.

Stuceo, i, 104, 114, 120, 121-2; ii, 374,

Studding, i. 109, 123; ii. 346. (See
Timber-framed walls. )

Subsoil-drainage, i. 69-71, 408, 411, 456;

ii. 369, 426, 501.
»»  Wwater, 1. 189, 408, 435; ii. 421-6.
Suburban houses, Design and construe-
tion, i. 33, 56, 57,
62, 66, 76.
- 5 Drainage, i 414-5;
ii. 395-7.

" . Warming, ii. 136-7.
““Buceess” chimney-pot, ii, 381,
Sugg’s “Argand ” gas-burner, ii. 200-1.

»»  ventilators, ii. 202-3.

Sunshine, i. 82; ii. 427-31.
- Effect on bacteria, 1. 16.
Surface-water, i. 181, 407, 411; ii. 421-3.
SUTCLIFFE, G. LISTER, i. 53-168,
201, 202, 802, 405; ii. 42, 74, 86, 87-8,
103, 119, 128, 136, 137, 186, 189, 200
210, 211, 214, 221, 222, 225-8, 234-5,
293, 311, 319-20, 334, 340-1, 346, 352,
357, 367412, 456, 458, 463,

Suvern's process of sewage-precipita-
tion, ii, 11.

Sweeping, ii. 332,

Switches, ii. 262-3, 266, 274-5, 277.

Syer’s ““ Grip” plug for drains, i. 501.

Sykes, Dr. J. F. J., 1. 413.

Sykes’'s closed intercepting trap, i.

467-8.

P drain-pipes, i. 440,

i slipper, &c., for waste-pipes,
1. 470-1.

Symons on rainfall, i. 171-8, 407.
Syphonage of traps. (See Traps.)
Syphonic cisterns, i. 320, 321, 322, 324,
327, 389,

- closets, 1. 319, 325-8.

Syphons for flushing., (See Flushing-
tantks.)

Szerelmy’s stone-liquid, ii. 373.

Tacks, Lead, i. 316; i1. 388, 394.
Tanks for hot water, i. 256, 266-8; ii.

390,
" sewage, ii, 7-8, 10-17, 234,
32, 85, 60-1.

N storing water, i. 174, 176,
187-9, 214. (See Cisterns.)
Taps, Draw-off, for hot-water apparatus,
1. 264, 265, 267, 268; ii. 187.
,y for water, i. 245-8.
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Taps, Mud, for boilers, i. 255, 265.

Tar, ii. 307-8, 309, 313.

Teak, i, 377; ii. 453.

| Teale, Dr. Pridgin, i. 460.
Teale's fire-grates, ii. 75-8.

Temperature, ii. 415-6, 419.

i Equable, i. 58-60, 109,
- in rooms, ii, 106.
% of heating-pipes, ii. 138.

5 of soils, ii. 425.
“Tenax” building-composition, i. 78,
81.
Terra-cotta, 1. 66, 101-2.
Terrazzo floors, i. 79, 81, 150.
Testing drains, &e. (See Drains, Smoke-
tests, &e.)
Thatched roofs, i. 134,
Thermal conduetivity, i. 58-9.
45 units, ii. 140-1.
Thompson, Prof., i. 197.
Thresh, Dr., i. 201.
Through-stones, i. 91.
Tichborne, Prof,, i. 77.
Tidy, Dr. C. M., ii. 4, 11.
Tiles for floors, 1. 59, 150, 152; ii. 369-
70.
,»»  hearths, &e., i. 129, 130, 131,
133.
,,  roofs, i, 145-7; ii. 189,
., walls, i. 105, 164, 167-8: ii.
371-2, 454,
- »»  (extermal), i. 109-10; ii.
374.
Tiling, 1. 57, 59, 60, 145-7, 148; ii. 375.
(See Weather-tiling.)
Timber-framed walls, 1. 110-1, 1124,
Timbering trenches, 1. 486-7.
Tin, i. 58, 227, 229; ii. 263-4.
Tin-lined iron pipes, i. 201, 228, 232, 233.
v lead pipes, i. 201, 227, 230, 232,
235, 236; ii. 386-7.
Tinned-metal baths, i. 359.
Tin pipes, 1. 236.
Tin-washed lead pipes, i. 232, 235.
Tip-up lavatories, i. 374. <
“Tobin " air-inlets, ii. 190-1, 861, 459.
Towns Improvement Clauses Acts (1847
to 1889), 1, 482; ii. 4846,
Transformers, ii. 248, 249-50,
Traps, Anti-D, i 304-5, 396.
,»  Bell, 1. 306; ii. 390.
. Brass, i. 312.
»»  Cast-lead, 1. 312; ii. 380.
»  D-, i 303-4, 349, 384; ii. 885,
380.
»»  Drawn-lead, i. 305-6, 309, 312;
ii. 394, 397, 402, 404.
s ““Dubois”, i, 812.
;»  Features of good, i. 303.
»»  for baths. (See Traps for waste-
pipes.)
i »» drains, i, 308, 411-2, 442-3,
453-77; ii. 59, 350-2, 3534,
390, 400, 402, 456.
% »» feet of rain-water pipes, i.
453-5; ii. 391, 395, 400.




o
By VL2

e e

e iyt i ne. s,
S

526

Traps for feet of soil-pipes, i. 330-1,
460-1, 467-8.
. »» lavatories. (See Traps for
waste-pipes. )
i ,, manholes, i. 446, 465-8,
¥ s, sinks. (See Traps for waste-
pipes.)
ve ,, stable-drains, ii. 456.
’ »» waste-pipes, i. 302-15, 819,
365-6; 11. 351-2, 389, 394-5,
397, 402, 404.
55 ,» water-closets, i. 306, 308-9,
313, 323, 325-8, 349-53,
384-5, 387-8, 300-1, 393.
,, Grease, i. 471-7.
,,  Hand-made, i. 812; 1i. 387.
,s  Irom, i. 812,
5,  Mansion, i. 304.
»»  Mechanical, 1. 306-7, 457-8,
,»  Midfeather, i. 303.
,, Passage of gases through, i,
455-6, 469.
,»  Secrews under, i, 313; ii. 389.
5 Seal of, i. 308-10, 320, 350; ii,
350.
»»  Unsealing, i. 807, 309-10, 329,
306; ii. 350-1, 394.
,»  Yent-pipes from, i, 308-11, 314-
315, 817, 819, 323-4, 329-30,
352, 372, 385, 391-3; ii. 850-1,
888-9, 394-5, 397, 403-4.
Travis v. Uttley, i 413; ii. 474.
Trees near buildings, ii. 433-4.
Trenches for drains, i, 478-9, 485-8,
. ,» Water-pipes, i, 208-9,
Trimmers and trimming-joists, i 130,
131.
““Tron” inspection eyes for drains, i.
452-3.
Trough water-closets, i. 388-9.
Tuberculosis, (See Phthisis.)
Tumbler water-closets, i 387-8; ii.
401-2.
Tumblers for flushing, i 494-5; ii.
401.
Tunnelling for drains, i. 486.
Turbines, 1. 197; ii. 250.
Turkish baths, i, 369-70.
Turned and bored joints in iron pipes,
1. 206-8.
Twin-basin water-closets, i. 386-7.
Tynecastle canvas, i. 328,
Typhoid fever, 1. 11, 12, 13, 15, 17, 279,
282, 290-1; ii. 9, 427, 481, 492,
Typhus fever, i. 11, 15; ii. 481, 492,

Unhealthy areas, ii. 485-6.
i houses, ii. 484-6.
Unwin, Prof., i. 186.
Urinals, i. 857, 380-1, 899-402; ii. 350,
402-3.
v Defective, ii. 398, 495.
o Waste-pipes from, i 853; ii
850, 402-3.
Urine, i. 399, 406.
,»  Effect on lead pipes, 1. 343.

INDEX.

Valleys in roofs, i. 147.
Valve chambers for reservoirs, i. 187.
,, -closets, 1. 323-5, 383-5; ii, 387,
393, 396.
Valves for warming apparatus, ii. 98-9,
122,124-8,180-5,145-8,152.
»» s Water-pipes, i. 209-11.
,» Pressure on, i. 180-1.
Varnish, ii. 330-1.
Velocity of flow in channels, i. 199, 200.
) v pipes, i. 200, 418-23,
5 4 streams, i, 182-3.
Ventilating fire-grates, ii. 72-4, 79, 84-6,
214-5.
- gas-fittings, ii. 213, 201-2,
297-9.
radiators, ii. 109, 126-8, 133,
183, 216-22.
5 stoves, ii, 73-4, 804,
VENTILATION, i. 58, 60, 65; ii. 93—
108, 165-228, 358-64. (See Ar,
Hot-air warming apparatus, Ven-
tilators, Warming, &ec.)
v ‘“Automatic”, il 167-8,
,s» Draughts, i. 60; ii. 69-71, 180,
187, 206-8, 360.
,» Facts and principles, ii. 167-84.
s Inlets and outlets, ii. 95-9, 101,
103, 1047, 174-83, 190-204,
219-20, 222-4, 225-8, 358-63.
,» Inspection of houses for, ii. 187-9,
190.
sy ““Mechanical ", ii. 167-8, 176, 182,
2922, 223, 228.
“Natural”, ii. 167-8, 174-84, 204~
208, 358-63.
Ventilation of cow-houses, ii. 466-7.
v ,, drains, i.411,442-8, 455—
456, 461, 489 ; ii. 358,
888, 390-1, 394, 397,

400, 404,

55 ,» factories and workshops,
i. 9; ii. 486-8.

' ,» schools, ii. 98, 102,

¥ ,» Spaces underwood floors,

i. 80, 85, 153; ii. 348,
5 ,, stables, ii. 454, 458-9.
4 5, traps. (See Traps.)
45 55 water-tanks, 1. 188.
- Plan and construction of

houses with regard to, ii.
95-9,104-7,184-92,19-20,

225-8. ‘

5 Scurfield’s indicator, ii.
363-4.

¥ Summary, ii. 222-4,

s Upward » downward, ii.
204-5, 223,

5 Velocity of air-currents, ii.
180-2, 191.

Ventilators, Inlet, 1. 65; ii. 72-4,79,84-6,
95-9, 101, 103, 104-7,
109, 126-8, 133, 174-6,
179-83, 185-7, 190-6,
205-8, 358-9, 360-3,
454, 458-9,

Ventilators, Cowls, ii. 195.

- Doors, i. 65; ii. 205-8.
Drawer, ii. 193-4.
Fans, ii. 167-8, 176, 182,

3

1

194-5.

- Grated openings, ii. 180,
191-2.

5 Louvred, ii. 194.

” Pervious walls, ii. 185-7,

" Position, ii. 95, 97-9, 104,
106-7,180-3, 191, 206-8,

360-2.

- Regulation,ii, 1914, 205.

i ““Sheringham?”, ii. 1924,

s Size, i. 180, 191, 205,
362-3.

% “Tobin”, ii. 190-1, 361,
459.

55 Trumpet - mouthed, ii
180-1, 192.

’s Warmed-air, ii. 72-4, 79,
84-6, 93-108,109,126-8,
133, 183, 196, 214-22,
225-8.

53 Water-spray, ii. 195,
203-4.

54 Windows, i. 65; ii. 174-6,
184-5, 193-4, 205-6,
358-9, 458,

Outlet, ii. 95, 97-8, 102-3,
106-7,177-83, 193, 196-
204, 225-8, 359-60, 454,

-
-

467.
- ““ Concealed roof”, ii.
202-3.
s Cowls, ii. 197-203, 454,
467.
- »»  With movable
parts, ii., 199-
201,

' Fireplace-flues, ii. 106-7,
177-83, 196, 205, 208,
215, 227, 359-60.

5 in chimney-stacks, ii.
202-4.
is in walls, ii. 197.

Louvred, ii. 198.

v Position, 1. 95, 97-8,
102-3, 106-7, 180-2,
196-9, 225-7.

5 Shafts or ducts, ii. 98,
101, 103-7, 219-20, 222,
226-7, 360.

5 Water-spray, ii. 203-4.

Windows, ii. 199, 205-6,

with mica flaps, &e., ii.

196-7.

“Vertmarche” gas-burners, ii. 311.

“Viaduect” cast-iron boiler, ii, 117-8.

“Volt” defined, ii. 236.

Voltmeters, ii. 256-8.

Vyrnwy reservoir, i. 186.
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Wainscot, i, 164.
‘Wakefield's drain-pipes, i. 439.
‘Walker’s ventilators, ii. 198, 202

Wall-papers, ii. 327-8.
,» -plates, i. 72, 80.
,, ties, i. 107-8.

tiles, i. 105, 164, 167-8; ii. 371-2,
454, (See Weather-tiling.)

Walls. (See Brick, Concrete, Half-timber,

Mortar, Stone, Terra-cotta,
Weather-tiling, &e.)
W Basement, 1. 78-83; ii. 346, 370-2.
i Construction of, 1. 57, 78-83.

Damp, 1. 56-8, 78-83, 106, 114-5;
ii. 345-7, 870-4, 427-8.

External, i 78-83, 85-115; ii.
345-7, 372-4.

Hollow, i. 79-80, 83, 106-9; ii.
371

Impervious solid, i. 80-2.

Internal, i. 122-4.

’e Materials, absorbent ». non-ab-
sorbent, i. 58; ii,
185-7, 324-5.

Thermal conductivity
of, i. 58-9.

- Sleeper, i. 152,
ys Thickness of, i. 59, 85-6,103,1086.
Walton-on-the-Hill sewage-farm, ii
31-2.
Wardian eases, ii, 334.
WARMING, i. 58-60; ii. 65-153, 1634,
177, 196, 205, 214-28,
359. (See Electric warm-
ing, Five-grates, Hot-aiy,
Hot-water, Radiators,
Steam, Stoves, &c.)
5 Comparison of systems, ii.
93, 104, 108-10, 138,
139, 141, 152-3, 214-22,

b2l
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- Data and principles, ii.
67-9.
» Ventilation and warming

combined, ii. 68, 72-4,
79, 84-6, 93-108, 109,
214-22, 225-8.

i Warmed cavities in walls,
ii. 210,

Wash-down water-closets, i. 320, 323,
325, 391-2, 399; ii, 387, 393-4, 396-7,
404.

Wash-out water-closets, i. 320, 325,
390-1; ii. 387, 393-4, 396.

Waste and overflow pipes (combined)
from baths, 1. 365-7.

Waste and overflow pipss (combined)
from lavatories, 1, 373-4.

Waste-pipes, 1. 302, 310-2, 314-7, 353,

367,409, 412,442 462-9;
. 211-2, 345, 350-2,
384, 388-90, 394-5, 897,
404.
from baths, 1. 353, 364-7;
11,351, 389-90, 395,
397, 404.

cisterns, ii. 845, 384.

lavatories, 1.304-17,
353, 370-4; ii. 351,
397, 404,

2 7
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Waste-pipes from sinks, i. 304-17, 353,
3877-9; 1. 351-2,
388-9, 394-5, 397,

404,

¥ ,» slop-sinks, i 3819,
468; ii. 350, 394.

oy ,» urinals, 1. 853; ii.
850, 402-3,

¥ »» Water-closets. (See
Sotl-pipes.)

i Ventilation of. (See

Traps.)

Water, L 6, 13, 178-81, 201, 212, 213-22;
ii. 341, 436-9. (See Clisterns,
Hot-water supply, Lead-poison-
ing, Water-supply.)

,» DBacteriological examination of,
i 13, 213, 279-80; ii. 443-5.
,» -bearing strata, i. 175-7, 189-91;
ii. 441-2.
,», -carriage system of sewerage, i.
7, 24, (See Drainage, &ec.)
s, Channels for, 1. 198-200.
»»  Chemical analysis of, i, 18, 213,
297: ii. 338, 443-5.
Water-closet towns, Sewage of, ii, 4.
Water-closets, 1. 49-51, 320-328, 357,
358, 380-1, 381-99; ii.
349-50, 385, 387-8, 393-
394, 396-7, 398-9, 401-
404. (See Soil-pipes.)
35 . Bramah's, i. 382-3; ii.
389,
Casings around, i. 393.
" . Cisterns, i. 319, 320-5,
357, 881, 396-9, 462;
i, 343, 349-50, 385.

% - Connection with drains,
i. 344,

Connection with soil-
pipes, i. 345-9, 394-6,
i B Hopper, i. 300; ii. 387,

399.

- - Pan, i, 383-4; il 349,
387, 398.

Plunger, 1. 385-6; ii. 393,

Portable, i. 399,

Slop, i. 387-8; ii. 401-2,

Syphonie, i. 319, 325-8,
392-3.

Traps, i. 306, 308, 309,
313, 323, 325~8, 849-53,
884-5, 387-8, 390-1,
393 ; ii. 349-50.

5 5 Trough, i. 388-9.

Tumbler, i. 387-8; ii,
401-2.

Twin-basin, i. 386-7.

Valve, i. 323-5, 383-5;
ii. 387, 393, 396.

Wash-down, 1. 320, 323,
325, 391-2, 399; ii. 387,
3934, 396-7, 404,

Wash-out, i. 320, 325,
390-1; ii. 387, 393-4,
396.
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Water, Diseases due to impure, i. 12,
279; ii. 426, 438-44. (See
Typhoid, &c.)

Filtration of. (See Fulters, &c.)

Flow of, in channels, i. 199-200.

- = in pipes, i. 200, 417-23.

sy, for mortar, i. 120.

-gauges for steam-boilers, ii. 145.

,, Gauging, i. 172, 181-3.

,s -glass painting, ii. 326.

,» Hard, i, 13, 201, 219-22, 270,
206-7; ii. 38D, 437-8.

,» Impurities in. (See Filters, Fil-
tration, &e.)

., -meters, i. 231-2.

5s Microscopical examination of,
ii. 444,

»s Physical properties of, i. 58,
178-81.

,»» -pipes, i 58, 198-211, 230-8; ii.
342-4, 386-7.

»» polluted with sewage, &ec., i. 12,
13; ii. 339-41, 438-41, 443-5,
478-9.

5 -power, i. 196-7; ii. 250-1.

,; Purification of, i, 212-22, 279-
97; il. 463. (See Filters, Fil-
tration, &c.)

»» Quantity, of required, i. 183-4.

,»»  Soft, i, 201, 877 ; ii. 342, 385-7.

»»  Softening apparatus for, i. 220-2.

., Storage, i. 14, 18, 27,178, 184-9,
200, 227, 238-44, 322-4; ii
343-5.

Waterhouse, Alfred, ii. 459.

Waterproof compositions, i. 80; ii. 373.
(See Asphalt, Damp, Ground-floors,
Ground-layers, &e.)

Waterproof paper, i. 59, 137, 144-5.

(See Felt.)
. walls., (See Damp, Walls,
&e.)
WATER-SUPPLY, i 6, 13-14, 169-
222 ; ii. 33745, 436-45.
” . Constant, i. 14, 241, 280,
297.
WATER-SUPPLY, DOMESTIC, i
223-76; ii. 343-5, 384
387, 392-3, 395-6.

LR

i ., for stables, ii. 462-3.
5 ,» Intermittent, i. 14, 241—
242,

. »» Law relating to, ii. 477-
479, 491, 495, 498-9,
Water-waste preventers. (See Cisterns.)
,» =wheels, i. 196-7.
““Waterwitch” W.C. cistern, i. 399.
Waterworks Clauses Acts (1847 and
1863), ii. 477-8.
““Watt” defined, ii. 236.
“Waverley” closed intercepting trap,
i 467.
Wazx-polishing, 1, 151; ii. 331.
Weather-tiling, i. 109-112 ; ii. 874.
‘Weight of earth of various kinds, i. 188.
% iron pipes, i. 204 ; ii. 428.
69
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Weight of lead soil-pipes, i. 342; ii.
388, 394.
- roofs, i. 147-8.
i water, 1. 178.

Weirs, i. 183, 196.
Wells, i. 177, 189-91; ii. 337-41, 441-2.
WELLS, W. H., ii. 335-366.
“ Welsbach” gas-burners, ii. 235, 292-8,
Welsh slates, i. 140-2, 148,
“Wenham " gas-governor, ii. 286-7.
W gas-lamps, ii, 201-2, 298-9,
311.
Westmoreland slates, 1. 141-3, 148.
Wet rot, i. 153.
White-lead, i. 148, 159, 227.
‘White’s Hygeian-rock composition, i.
78, 81.

53 tiles for damp walls, ii. 371-2.
Whitewash, ii. 325, 466, 487.
Whooping-cough, i 11,

Wiedemann & Frangz, i. 58.

Willis, Prof., i. 382

WILLOUGHBY, DR. E. F., ii. 321-34,
413-445.

Wilson, T. L., ii. 316.

Wimbledon sewage-works, ii. 14-15.

Wind-power, 1. 197.

Window-sills, i. 56, 57, 100, 115.

INDEX.

Windows, i, 57, 62-5, 158-61; ii. 174-6,
184-5, 402-4, 428-31, 458.
(See Gllass, Light.)
5z Area of, i. 63.
i as ventilators, ii, 174-6, 184—
185, 458.
’ Casement, i. 57, 159-61.
= Double, i. 162,
’ Passage of light through, ii.
428-31.
- Reversible, 1. 158-9, 160-1.
. Sash, i 57, 158-60.
Winser's channels for manholes, i.
449-50.
. grease-gullies, 1. 476-7.
' “Villa Detector” trap, i.
464,
Wires for electric cooking, ii. 158-60,
162.
,, for electric lighting, ii, 241, 248-
249, 258, 266-8.
Wiring for electric lighting, ii. 260-8,
274-5.
5 Distributing system, ii. 267-8.
5 Tree system, ii. 260-2, 266-8,
Wittmann's filters, i. 287.
Wolff & Lehmann, ii. 4.
Wollheim's ‘‘ Sewerage Engineer’s
Note-book 7, 1. 419-20, 422

Wolverhampton sewage-works, if. 27.

Wood, 1. 61, 65-66. (See Deal, Dry-rot,
Fir, Floors, Hardwoods, Laths, Roofs,
Sinks, Timber, &e.)

Wood-block floors, i. 56, 150-1.
,»» staging for concrete floors, i. 157.

Wood, Dr. Cartwright, i. 286-7, 289,
204,

Woodforde, Dr,, ii. 441,

Woodhead, Dr. Sims, i 217, 286-7,
289, 204,

Workshops, (See Factories.)

Wright’s fixing-blocks, 1. 112,

“Wyvurst” channels for manholes, i.
449-50.

Yorkshire stone, i. 88, 80. (See Flags.)
YOUNG, KEITH D., i. 3556-402.

Zine, i. 139, 228. (See Galvanized.)
»» baths, i 350, 362; ii. 389, 395.
»» -lined cisterns, i. 240; ii. 393,
»» -oxide paints, ii. 378,

5 roofs, i. 138-9,

Zymotic diseases, Effect of sanitary im-
provements on, i. 11. (See Diphtheria,
Erysipelas, Searlet fever, Small-poz,
Typhoid, Typlus, &ce.)

LIST OF SOME SUBSCRIBERS

TO "MODERN HOUSE CONSTRUCTION "

EDINBURGH, DUNDEE, AND DISTRICT

WILLIAM ADDISON & SON
Joiners and Builders
54 Pittencrieff St., DUNFERMLINE

CHARLES F. ANDERSON
Architect
3 Alfred Place, ST. ANDREWS

JAMES GRAY & SON
Stove & Grate Makers to the Queen
Furnishing Ironmongers
Electrical Engineers, Smiths, &c.
Art [letal Workers

85 (Gieorge Street, EDINBURGH
Telephone No. 2018

Telegrams: * Grates, Edinburgh”

ANDERSON & DOWNIE

Joiners and Cabinetmakers
Carnegie Street, DUNFERMLINE

Estimates Furnished

To the Building Trades
D. M'KENzIE, Hardware Merchant, 8 and 10 Vic-
taria Street, has on hand the largest and best selected
stock of Tools of every description for the Building
and other Trades. Manufacturer of Masons', Quarry,
and Stonebreakers’ Hammers and Tools of best
qualities and shapes. Orders from men at country
jobs get special attention. Established 1839.
D. M‘KENZIE
Ironmongery and Hardware Stores

8 & 10 Victoria St., EDINBURGH

THE NEW HEATING APPARATUS

Odourless, Flueless, Cleanliness, Economy in Consumption
Portability. Recommended by Eminent Physicians

The Oliphant Manufacturing Co., Limited
Agent in Edinburgh—R. HATIILTON, 18 Waterloo PI.

1 CALDER BROTHERS
Builders, Pavement [lerchants
Monumental Masons
82 Keptie Street, ARBROATH

GEORGE A. HARRIS
Architect, Valuator, and Surveyor
61 Reform Street, DUNDEE

D. H. NAISMITH

Property Agent and Valuator
13 St. Giles Street, EDINBURGH

JATMES NAPIER

Plumber, Gasfitter, and Bellhanger
24 Lordburn, ARBROATH

D. CARNEGIE & SON
Tile Layers, Marble Workers, Monu=
mental & Architectural Sculptors
DUNDEE

ROBERT HUNTER
Architect and Builder
36 James Grove, KIRKCALDY

Dr. Clark’s Duplex Grates
Sole Maker —DAVID NOBLE
136 High Street, EDINBURGH
Telephone No. 984, Telegrams: “Duplex”

CARRIE BROTHERS
Builders and Contractors
12 Marketgate, ARBROATH

HENRY HUTCHISON
Sanitary Plumber, Zincworker
Gasfitter, and Ironmonger
KIRKCALDY and KINGHORN

| A. & J. CARSTAIRS
Builders and Contractors
Telbourne Pl., ST. ANDREWS

" CARVER & SYT1ON

Architects and Surveyors
ARBROATH

WM. COWIE & SON
Builders and Contractors
6 Angle Park Terr., EDINBURGH
Estimates given for all kinds of Mason-work

GEORGE DOUGALL
Plumber, Gasfitter, and Tinsmith
Factory Road, KIRKCALDY
WM. DOUGLAS, A.M., LE.E.
Electrician and Telephone Specialist

11 Picardy Place, EDINBURGH

Telephone No. 1037 .
Telegrams: Douglas, Electrician, Edinburgh

A. & R. LICKLEY

ANDREW LATIBERT, Slater
Abbey Park Place
DUNFERTILINE

A. & R. LICKLEY
House Agents and Valuators
51 Reform Street, DUNDEE

ROBT. LICKLEY & SON
Builders, Joiners
Property Agents, and Valuators
220 Perth Road, DUNDEE

Joiners and Builders
51 Reform Street, DUNDEE

HENRY & JATIES PHILP
Builders and Plumbers, Turning
Sawing, and Toulding Iills

Campbell St. Wks., DUNFERMLINE

JAMES PHILP
Joiner and Cabinetmaker
Mill Street, DUNFERTILINE

GEORGE PORTEOUS
Registered Plumber, Tinsmith
Gasfitter, and Bellhanger
KINROSS

GEORGE A. PYOTT
Architect and Surveyor
15 Castle Street, DUNDEE

JOHN RAYNE
Registered Plumber, Gasfitter, and
Bellhanger
11 & 13 W. Abbey St., ARBROATH

ROBERT LITTLE
Architect and Building Surveyor
4 & 6 St. Brycedale Avenue
KIRKCALDY

ROBERT DYER
Regd. Plumber and San. Engineer
Brothock Bridge, ARBROATH

A. ESPLIN & SON, Valuators
House and Insurance Agents
7 Cowgate, DUNDEE

DAVID FISHER, Plasterer

HENRY MASTERTON
Building Contractor and Joiner
14 Institution St., KIRKCALDY

JOHN RITCHIE
Registered Plumber, Zincworker
and Gasfitter
Cross Wynd, DUNFERTIILINE

ALEXANDER ROLLAND & CO.
Regd. Plumbers, Brassfounders, Tin=
smiths, Gasfitters, & Zincworkers

104 High Street, DUNFERMLINE

JATIES TMITCHELL
Registered Plumber, Heating
Water, Steam, Ventilating, Sanitary
and Electrical Engineers
85 Hawkhill, DUNDEE

ANDREW SCOBIE
Architect and Surveyor
DUNFERMLINE

ADAT1T SCOTT

Gilmore Park, Fountain Bridge B A Builder and Contractor
EDINBURGH Prices and Contracts on Application 18 Bourtree Place, HAWICK
J. MCFARTNEY

WT1l. FORSYTH & SON

| House Painters and Glaziers
! 43 Forest Road, EDINBURGH

General & Manufacturing Ironmonger
Gasfitter, and Plumber

51, 53, & 55 West Port, DUNDEE

J. SCOTT & CO.

Factory Road Machine Joinery
Factory Road, KIRKCALDY




RIBERS
LIST OF SOME SUBSC LIST OF SOME SUBSCRIBERS

TO “"MODERN HOUSE CONSTRUCTIONY

EDINBURGH, ABERDEEN, DUNDEE, AND DISTRICT.—Continued

ALEXANDER BLYTH
Coppersmith, Plumber, Tinsmith
Zinc and Sheet-lronworker, &c.

13 High Street, NEWBURGH

CHRISTIE & ANDERSON
Builders and Contractors
East MMary Street, ARBROATH

M«ROBBIE & T1ILNE

Builders, Joiners, and Manu-=
facturers of Mantle-Pieces
Block Flooring, &c.

Albert Place, ABERDEEN

T. M. DEWAR, Regd. Plumber
41 Constitution Road, DUNDEE
Sanitary Work a Speciality. Drains and Plumber
Work Tested and Reported on.

G. L. DICK
Builder, Contractor, & Quarry-master
3 Dewar Street, DUNFERMLINE

JOHN NICOLL

Builder
DUNDEE

ALEX. Tl. SOUTAR

Joiner and Building Contractor
North Grimsby, ARBROATH

TO "MODERN HOUSE-CONSTRUCTION"”

BRISTOL, BATH, AND DISTRICT

T. HYSLOP URE
Architect and Surveyor
43 Carnegie St., DUNFERTILINE

JOHN SCOTT & SON

Joiners and Builders
16 to 20 Fyffe Street, DUNDEE

PETER WALKER & SON
Builders
115 North Street, ST. ANDREWS

ROBERT WATSON
Joiner and Shopfitter
16 Victoria Street, EDINBURGH
All kinds of House and Office Jobbings

ANDREW FIFE
Builder
20 Lindsay Street, ARBROATH

ROBERT SCOTT
Architect
83 High Street, ARBROATH

JOHN WESTWATER
Sanitary Engineer, Plumber
and Gasfitter
KINROSS and MMILNATHORT

>
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Plumber, Gasfitter, and Zincwork

DAVID SIMPSON
Joiner and Contractor
248 High Street and Sands Road
KIRKCALDY

ALEX. A. WHITTON
Registered Plumber, Gasfitter

and Zincworker
=1 Victoria Road, DUNDEE

Back Street, KIRKCALDY

| RICHARD GORDON MURRAY
Architect, Surveyor, and [leasurer
-4 Commercial Street, DUNDEE

GEORGE STIITH & SONS

Builders and Contractors
KIRKCALDY

ANDREW WILSON

Builder, Quarry-master
COWDENBEATH
Office: Wilcum Bank, Cowdenbeath

D. MACANDREW & CO.
, Contractors to H. M. Government
‘ ABERDEEN

R. & W. SMITH, Plumbers
Gasfitters, and Sanitary Engineers
Queen Anne St., DUNFERMLINE

ALEX. W. YOUNG
Registered Sanitary Plumber
168 Perth Road, DUNDEE

JOHN BLYTH
Butchers’ Qutfitter
52c Fountainbridge, EDINBURGH

5 T

Butchers’ Shops Tiled and Fitted up in
the Latest Styles

ALEXANDER TMACKIE
Ironmonger
4 Victoria Street, EDINBURGH
Tools of all Kinds

WT1l. ROBERTSON
Property Agent and Valuator
10 Athol Place, EDINBURGH

THOMAS PEEBLES
Plumber and Gasfitter
104 and 106 Market Street
ST. ANDREWS

JOSEPH KERR
Plumber and Sanitary Engineer
2 Erskine Place, EDINBURGH

JOHN GARDINER

Painter and Decorator
257 Dalry Road, EDINBURGH

MARK SUTIMERS
Plumber, Gasfitter, and Bellhanger
Sanitary and Hot Water Engineer

Albany Place, UDDINGSTON

J. & D. YOUNG

Furnishing Ironmongers and
Carriage Lamp Makers

143 Leith Street, EDINBURGH

' F. G. BARTLETT
4 Elton Road, Bishopston

BRISTOL
Hot Water and Sanitary Specialist

C. BLACKBURN & SON
Plumbers, General Smiths, &c.

67 Redcliffe Hill, BRISTOL

Sanitary Work a Speciality

Messrs. J. A. BLADWELL & CO.
Builders’ Merchants
Broad Quay, BATH

E. 5. BURGESS, R.P.C.

Plumber, Gasfitter, Sanitary and
Electrical Engineer

34 Horfield Road, BRISTOL

W. H. LANE

San. Engineer, Plumbing & Gasfitting
38 Ashley Road, BRISTOL

F. T. COOMBS
Practical Sanitary Plumber
(Gas and Hot Water Engineer
8 Wellington Park, REDLAND

T. B. MITCHELL & SONS
(das, Hot Water, and San. Engineers
6 Narrow Wine Street, BRISTOL

MOWBRAY A. GREEN
Architect
1 Fountain Buildings, BATH

G. T. PHIPPS, Builder
Sewer and Road Contractor
Ebenezer Street, 5t. George
BRISTOL

SEYI'OUR BOOTH, Surveyor
Eastgate House
Eastgate Street, GLOUCESTER

CHARLES GUYAN, Builder
Decorator, Sanitary Plumber, &c.
11 Marlborough Street BRISTOL
Estimates Free

T. SCATIMELL, F.S5.1.
Architect and Surveyor
1 St. Stephen Street, BRISTOL

EDWARD P. BOVEY & SON
Sanitary and Electrical Specialists
TORQUAY

BROWNE & PIERCE
Art Decorators and Contractors
94 Whiteladies Road, Clifton
BRISTOL.

SEYMOUR BOOTH, Surveyor
Eastgate House
Eastgate Street, GLOUCESTER

SATIUEL LOVELL

Decorative Painter and General
Contractor
Cotham Road, SOUTH BRISTOL

oM M

Estimates given for General Repairs

HENRY SILCOX

Associate Sanitary Institute

Associate Institute of San. Engineers
(By Exams.)

Plumber and Sanitary Engineer
5 Fountain Buildings, BATH

| J. FMACKAY

Architect and Surveyor
Regent Street, Kingswood

BRISTOL

F. W. TAYLOR
Architect and Surveyor
60 Lewis Lane, CIRENCESTER

and Private Buildings at home

SANITARY ENGINEERS

DENT & HELLYER

ESTABLISHED 1730

Contractors for Sanitary Work and Fittings to Her Majesty’s Government and various Public Bodies

AVE also executed the Plumbers’ Work, Hot Water Work, and Drainage at many of the
principal Mansions, Clubs, Hotels, Colleges, Schools, Hospitals, Asylums, and other Public

and abroad.

Patentees and Manufacturers of

CAST-LEAD TRAPS, WATER-CLOSETS, BATHS, LAVATORIES, AND
OTHER SANITARY FITTINGS AND APPLIANCES

21 Newcastle Street, Strand, London, W.C.

== To Ther Majesty the Queen ——




GURNLEY
DORIC

TrADE MARK

PATENTED

GREAT BRITAIN: January 28, 18%
UNITED STATES: January 28, 18%

CANADA: February 7, 189
Design Patent, March 3, 18%

TUBULAR HOT WATER HEATERS

FOR HOT WATER AND STEAM

Made in Seven Different Sizes
Tested to 100 Pounds Hydraulic Pressure per square inch

O——

Send for 1899 List of our Boilers and Radiators to

THE GURNEY FOUNDRY Co.
90 QUEEN STREET

LONDON,

EstaBLisHED 1843

E.C.

LIST OF SOME SUBSCRIBERS

TO "MODERN HOUSE CONSTRUCTION"

EASTERN COUNTIES

JOHN ASHBY
Builder, Contractor, House Decorator
Sanitary Plumber, Heating and
Ventilating Engineer, Gas, Hot Water,
and Electric Bell Fitter, Joiner, Shop,
Office, and Bank Fitter
Contractor to H. I'l. Office of Works
General Post Office, and Admiralty

S A

Estimates given for New Buildings
Alterations, and Repairs

SANITARY EXPERT

Practical advice given upon any system
of House or Estate Drainage

Drains Inspected and Tested

LEWIN FRENCH

The Builder’s Ironmonger
FELIXSTOWE

W. D. HUBBARD
Contractor and Builder
Hill House Works

G. L. FRIEND
Builder and Shop Fitter
Eagle Works, Sedan Street
IPSWICH

HORACE G. KEYWOOD, C.E.
(Member of the Sanitary Institute)
Engineer and Surveyor
Rural District Council of MALDON

EAST DEREHAM

H. G. FROST
Builder and Contractor

Westgate Road
BURY=ST.-EDMUNDS

SANITARY INSPECTOR
CLAUDE KING

Member of the Sanitary Institute)
24 Prince of Wales ﬁoad, NORWICH
Drains Tested and Reported upon

T. INGLIS GOLDIE, A.R.I.B.A.
Highbury House
Theatre Street, NORWICH

FREDERICK GOODEY

HOT WATER ENGINEER

T. C. R. KING

24 Prince of Wales Road
NORWICH

PLUMBER AND PAINTER
T. C. R. KING, R.P.C.

s Builder
Weadbary Mill Road o Granyille Road, New Town Sanitary Engineer
LOWESTOFT COLCHESTER 24 Prince of Wales Road, NORWICH
A. BARTRA“ A. T. GREEN LEAD GLAZIER
Builder Builder and Contractor T. C. R. KING, Glass Burner, &c.

Church Street, DISS

H. & A. BEASLEY

Painters and Decorators
155 Gwydir Street, CAMBRIDGE

ROBERT BEAUMONT
Builder and Contractor,

Works: Oxford Road
CLACTON=ON=-SEA

24 Prince of Wales Road

GEO. GRIMTWOOD & SONS
Brickmakers, Builders & Contractors
IPSWICH

G. 0. KNOWLES
Contractor
Aldeburgh, SUFFOLK

T. HARRIS
Builder and Contractor

Park Corner, (ireat Dunmow
ESSEX

HARRY J. LINZELL

Building Contractor
Felixstowe, IPSWICH

NORWICH

Lexarn, COLCHESTER

J. W. BORLEY
Builder and Decorator

Elmswell
BURY=ST.=EDMUNDS

E. CASBEARD
Builder
Gladstone Street, BEDFORD

F. HILLS
Sanitary and Decorating Works
Caxton Court, Sidney Street
CAMBRIDGE

and at

Trinity House, Victoria Road
NEW CHESTERTON

J. MOORE, Builders’ Joiner
and General Contractor
39 North Quay, GT. YARIMOUTH

WILLIAM MURRAY
Builder and Contractor
Tavern Street, STOWITARKET

W. CLARK & SONS
Builders, Contractors
Newmarket Road, CAMBRIDGE

F. W. HODGSON, House Decorator

Writer and Grainer, Paper Hanger
11 Perowne St., CAMBRIDGE

W. S. CLARKSON, Plumber
Gas and Hot Water Fitter
Northgate St. Sanitary Works
IPSWICH

JAMMES DAGLESS
Builder and Contractor
House Decorator and Plumber
Sanitary and Hot Water Engineer

Little Walsingham
NORFOLK

CHAS. HOLBORN & CO.
Furnishing Decorators, Sanitary
Plumbers, Gas and Electrical
Engineers, Ceiling and Wall
Decorations, Builders & Contractors

90 & 11 Wensum St., NORWICH

MYALL & ELLIS
Builders and Contractors
Works: Hayes Road
CLACTON=0ON-SEA

H. NUNN Estimates Free

Builder and Contractor
CLACTON=-ON=SEA

J. SYDNEY PARTNMENTER
Quantity Surveyor
Tower Street, IPSWICH

J. J. HOWES Estimates Free
Builder and Contractor
Pottergate Street, NORWICH

S. PARMENTER & SON
Builders and Contractors
BRAINTREE

G. A. DUNN, Builder
Contractor, and Sanitary Expert
BECCLES

WILLIATT HOWES
Builder and Drainage Specialist
44 North Quay, GT. YARMOUTH

WILLIAT PARMENTER
Ecclesiastical Builder and Contractor
BRAINTREE

i



LIST OF SOME SUBSCRIBERS LIST OF SOME SUBSCRIBERS

TO "MODERN HOUSE CONSTRUCTION” - TO "MODERN HOUSE CONSTRUCTION"

EASTERN COUNTIES—continued. LEEDS AND BRADFORD DISTRICT.—Continued.
W. PEARSE, R.P.C., Plumbing JOHN T. SAUNDERS TITCOMNB & FEW * 4 . . G. A. WILSON HERBERT WILSON FREDERICK WILD
Contractor, Practical, Gas, Hot Water Builder and Contractor, Sanitary é:&ti:gniga%tsv al](l)lell;?ér 'I?:rigcinan d | Architect and Surveyor Regd. Plumber and San. Engineer Architect and Surveyor
and Sanitary Engineer IPSWICH Plumber, House Decorator Kirk’ley Hall, LOWESTOFT i Hartshead Chambers, SHEFFIELD 81 Otley Road, HEADINGLEY o Charles Street, BRADFORD
WlLL!An PlPE Sanitary Work a SpeC|allty R. H. TOOLEY’ Decorator ' l ]
Builder, &c. Plain and Fancy BI.' ick ltlanufacturer S Sanitary & Water-works Plumber i LON D ON AN D D [STR]CT.
Carr Street, IPSWICH and General Builders’ [Merchant 82 North Quay, GT. YARMOUTH E
G. PLATT & SON il GEORGE VERSEY | | J. BOXALL | T.J. COLLINS & SON JOHN GRUNDY, Heating and
San:ﬁzy“ﬂ;lg:bg{ft ers J. T. S has had v.'f\luable ex!oerience in Sanitary Engineer, Plumber, and Plumber and Sanitary Engineer ‘ Carpenters, Decorators, and Ventilating Engineer, and‘Specialist
GREAT YARIMOUTH the building trade in the United States, Drainage Expert LOWESTOFT i 8 Station Road, Redhill, SURREY | Undertakers MAIDSTONE 30 Duncan Terrace, City Road
P D | and 16 years in London, where he had § — LONDON, N. |
Tll-_,li(l)nse. an I:OthTER&B”?ég{;&ggd charge of Lambeth Workhouse and many | j. M. WADE & CO. ; ARTHUR BROOM FRIEND & LLOYD and 393a City Road, LONDON, E.C.
LR ;DaﬁAu&ensnch' WALSHAM| ©ther important works Builders’ Ironmongers z i Builde.r, Decor'ator, Sanitary and Architects and Surveyors I
Goryemtiations] Bt Jukre Vil . PR Victoria Works, FELIXSTOWE ] Electrical Engineer ALDERSHOT | Egtimates Free Efficiency Guaranteed
S "._,a."',‘?..ﬁiﬁm _ i [ 16 King’s College ROﬂd, | 27 Medals awarded
R. W. PRATT Depot and Works H. STEWARD WATLING Eton Avenue, S. HAMPSTEAD EDWARD HARRIS & SON ot ot
Builder and Contractor i . . Bui ; : i
Gainsborough Works Camden House, High Street Architect and Surveyor - _ "’* b o E:lgl?:::rsoigoﬁ;:?r Ba::kflzl; tglt‘y Book containing upwards of 1000 Testimonials
S FELIXSTOWE LOWESTOFT Thorpe St. Andrews, NORWICH Estimates given Free of Charge Port’man Eaunre, LONDON,-W. gratis on application
ROBERIS & WAY _, G. SHARP S. J. WOODHOUSE W. T. BURROWS R HENRY JOEL, Builder
H. W. Roserrs, FR.LB.A.; L. D. P. Way . . Decorator, and Sanitary Engineer
Architects and Surveyors Builder and Contractor Builder and Contractor Builder, Sanitary Engineer, &c. Works: 139 Church Street 46 Upi) ér Park Strget lglington
Kingston Chambers, NEWTTARKET HALSTEAD Foulsham, NORFOLK Hedley Street, MAIDSTONE Paddington, LONDON, W. LONDON, N.
A. ROBINSON SO%T}IIdGATEd%EIﬂimm w. Vgg}%f'rgﬁmber St VENTILATION AND WARMING BY MECHANICAL MEANS
Builder and Undertaker HECErs A0 Magdalen Street d Devorator IMansion House Chambers WILLIATT KEY Central Chambers
Well St., BURY-ST.-EDMUNDS | ggtimates Free NORWICH Great Ormesby, NORFOLK 11 Queen Victoria Street, E.C. Engineet 100 Hope Street, GLASGOW
RUNNACLES & CO. W. P. THEAKSTON, F.S.IL. T. INGLIS GOLDIE, A.R.I.B.A. ' JOHN E. JOHNSON & CO. LEONARD P. REES H. J. SMITH, Builder
Builders and Contractors Land Agent, Surveyor, and Valuer Osborne House Architects and Surveyors Arcliibach aiid Burverss _ Stone Street, MAIDSTONE 5
HALSTEAD Estate Office, HUNTINGDON MUNDESLEY ' ALDERSHOT & FARNBOROUGH y New Designs anclil 'Br‘:::‘t:fe”ss carried out *
= - Station Road, Redhill ik 1
H. G. 'MANKIN, R.P.C., A.LL.S.E. SURREY WILLSON & PHILLIPS |
LEEDS AND BRADFORD DISTRICT. Plumber and Sanitary Engineer . % e Shcvog it S Sl oeng i |
26 Penton Street, LONDON, N. SOUTHEN[};=ON=SEA 7
FRED. T. BEAUMONT W. J. M;)R}&._E'Y{ F.R.I.LB.A. T. BROWNLOW THOTTPSON ' SHEPHERD BROTHERS HAROLD SIT1PSON, Draughtsman E.B“'IIERSSEI(EL ol ;
Architect, Surveyor, & Estate Agent roliles Architect and Surveyor Builders, Decorators Office of Works Windsor Castle LELLOL T CoM EaEtoy . ;
2 , BRADFORD . ’ ’
Southgate Chambers, HALIFAX 269 %ﬁﬂﬁf&“ﬁf&ber%, H AR%OGATE 15 Parliament Street, HULL Woodford Green, ESSEX WINDSOR Barmwlgeocﬁtl?l%f S(li;igl‘i%\l{h“ i
H. BERRY & SONS THOS. PERRY  Telephone No. 989 | WINDSOR THORP |
Monumental Tasons and Sanitary Engineer, (jas, Steam, and Architect and Surveyor
General Builders Hot Wzﬁer Fitter, Regd. Plumber 22a Commercial Street, LEEDS N EWCASTLE = ON ‘TYNE AND DIST RICT. 1
Hurdsfield Road, MACCLESFIELD 14 Gt. Horton Rd., BRADFORD Telephone No. 650 ¥
HAROLD CHIPPENDALE THOTAS PRIESTLEYS THOMAS HY. TYSON GFO- BAINBEIID%E Gasiittor. & FgSTErlf iust!?)EECE% " R. KNOX, Contractor
: tit d Buildin urveyor s ronmonger, Plumber, Gasfitter, &c. roperty cti ers, VYaluers . z
Architect Quan (li gn::;l A:;uraﬁc . Builﬁi i Architect, Surveyor, & Estate Agent o Vigne Place. Hafreside and Estate Agents . General Carrier & Furniture Remover &
Guiseley, near LEEDS LEEDS 11 Fountain Street, HALIFAX SUNDERLAND Central Hall, SUNDERLAND Established 185l SUNDERLAND |
: S §
T. HANNATI WILLIAM H. SHARP WELLSTED & EASTON, C.E. RALPH BELL & CO. Gﬁiﬁgﬁ. gggﬂf’g; i l;:;::l:er GEORE‘FFS l;ﬁ:l“ﬁBaEfl_i’t'{ gﬂ SONS
Builder and Contractor, Raglan Road | Engineer and Architect Architects, Surveyors, and Value: Timber Merchants and Importers E?lgineer,, & Furn{gshi’ng Hatdwxteriat ot 3% High Stfe;t,erRedcar
Woodhouse Street, LEEDS 239 Rooley Lane, BRADFORD Princes Dock Chambers, HULL SUNDERLAND 10 Front Street, TYNEMOUTH YORKSHIRE
HOWDILL & HOWDILL SAM. SPENCER JOHN WILBY & SON | J. S. DUCKWORTH  Telephone |wanted to tender for supplying and lay- | J. TTETCALFE Y
Architecis Architect and Surveyor Builders, General Contractors, and Buillfller, Fuléell')alsflérms:her i iizl ing Wood Block and Concrete and [Mosaic SamtzgyAglgénbg{ ag{l Gasfitter
. t Horton Road Monumental [asons : earse, Cab, arriage Proprietor . it r Stre
24 Albion Street, LEEDS 344 Cfceat Horton, BRADFORD Wellington Road, LEEDS| | Cowen Tereace, SUNDERLAND:| Fleorings oftall descriptions SALTBURN-BY-THE-SEA
— # Estimates on application to
T. E. MARSHALL 1 DERICK WILD A. FAIRLESS & SON, Joiners THOMAS HUNTER & CO. M<MANN, Sculptors, Builders, &c.
Architect, Land Surveyor, & Valuer J; W'.THACKRAY’ el . FRE ER. Horticultural Builders, and General Guad Stinek Hylton Road, SUNDERLAND
City B | Architect, Surveyor, & San. Engineer Architect and Surveyor . t. CORBRIDGE 7 Urainger € Tender for all classes of ston vk letier
y Bank Chambers Contractors, Hill Street, CORBRII N T N-T ¢ ) of stonework, lette
James Street, HARROGATE 4 Greek Street, Leeds 9 Charles Street, BRADFORD Repairs done o Estimates given EWCASTLE-ON-TYNE | cutting, carving, &c. Nat. Telephone 862
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LIST OF SOME SUBSCRIBERS

TO "MODERN HOUSE CONSTRUCTION"”

NEWCASTLE-ON-TYNE AND DISTRICT.—Continued.

ALBERT A. PINCHBECK STEPHEN SHERIFF R. SUTTMERBELL & SON
Practical Plumber and Glazier Builder and Contractor Builders, Contractors, and Funeral
Gasfitter and Sanitary Engineer Back Woodbine Street Furnishers Rutland Street

South Bank, 'MIDDLESBOROUGH SOUTH SHIELDS Joinery Works, TYNE DOCK

J. W. RIDGEWAY, Regd. Plumber HENRY SHIELDON HENRY TONKINSON & SONS
(Gas, Sanitary, and Hot Water Plumber, Glazier, and Gasfitter Ironfounders, Smiths, Plumbers, &c.
Engineer VYictoria Buildings 1 Clarendon Terrace, High Street Borough Road Foundry

Low Row, SUNDERLAND REDCAR-BY-THE-SEA Telephone No. 127 SUNDERLAND

JOHN RULE Nat. Telephone 706 | E. T. SHIELDS, Gen. 0il Merchant TOUGH BROTHERS
Drainage Contractors

Plasterer, Concrete Floor Layer, &c. and Importer of Foreign Oils Bitumen Joint Makers
West Street, SUNDERLAND Dunning Street, SUNDERLAND 34 Lime Street, SUNDERLAND
RUTHERFORD & ARTSTRONG T. SMITH, Plumber J. W. WHITE, Builder
Builders, Joiners, Cabinet Makers . g . Contractor, Roadmaker, and Drainer
Upholsterers Shaftoe Crescent Gasfitter, and Sanitary Engineer High Barnes Works
Plans prepared & Estimates given HEXHAM Crowtree Road, SUNDERLAND | Nat. Telephone 695 SUNDERLAND

BIRMINGHAM, WOLVERHAMPTON, AND DISTRICT.

S. A. BANKS W. H. GOODITAN AUSTIN PATTISON
Plumber and Decorator Timber [lerchant Assistant Surveyor
Pitt Street, WEST BROMWICH 27 Paradise St., BIR[MINGHAM Newcastle, STAFFORDSHIRE
'H. J. BRASSINGTON J. C. HOLDER, HEN
House and Estate Agent Builder, Contractor, Undertaker, &c. E’UC(ESL f&iﬁfﬁ Sarrs)
37 Darlington Street Great Brick=kiln Street : == R
WOLVERHATIPTON WOLVERHATIPTON Authorized Plumber, Zinc Worker
J. H. BUTLER, Manufacturing W. HOPCROET and G:sﬁtte;,i 2It lckn;:lddStrHeetkl
Wholesale and Retail lronmonger and 13%: Hunter’s Road, Hockley
Bell Street and Victoria Street "lonumental and Tarble [ason BIRMINGHAM
WOLVERHAMPTON Chapel Ash, WOLVERHAMPTON
J. H. BUTLER ARTHUR JACKSON M. LEE SEDGWICK
5 Stamper and Piercer ) ) B“'lder’Tﬁgﬁgﬁag{:,g’egcéoseley Architect and_ Surveyor
| Bell Works and Britannia Foundry | Near BILSTON riil Street, CANNOCK
' WOLVERHAMPTON e —— e e
ORI ARTHUR E. JONES GEORGE SUTMMMERHILL, Limited
: . Architect and Surveyor (Late WiLLiam Trow & Sons)
Manufacturer of all kinds _Of small iron- Market Buildings, Newcastle Builder and Contractor
| work for Builders, Engineers, &c. STAFFORDSHIRE Camp Hill, WEDNESBURY
JAMES CADDICK E. LLOYD, Authorized Plumber TAYLOR & WARD
Plumber and Gasfitter Lead Burner, Zinc Worker, Gas, Ironmongers, Sanitary Engineers

166 Penn Rd., WOLYVERHAMPTON Registered Plumbers, &c.

| The Original and most effective Earth

MOULE’S
PATENT EARTH CLOSETS

Closets in existence, with either Auto-
matic or Pull-up Action. Used all over
the World, both by Royalty and Plebeian.
The Earth Closets are portable and are
made to be fixed in all styles, upstairs
and on the ground floor, and encased in
Panelled Polished Mahogany, Teak, or

other woods,

" 8elf-acting Closet’’

or in Plain
Casings of less expense.

Catalogues, information and
Drawings forwarded free on
application to the Engineer

Mr. G. REGINALD DAVEY
Assoc.M.Inst.C.E.

Moule’s Patent Earth
Closet Co., Limited

5a Qarrick Street
LONDON, W.C.

Authorized Plumber to Wolverhampton Corporation Steam, and Hot Water Fitter 6 High Street, LEOMINSTER
— — 211 Lichfield Road, Aston —_— — —
' G. CAVE & SON BIRMINGHAT1 H. TEATHER
Buiiders and Contractors Speciality: Architect and Surveyor
WOLVERHATIPTON |Maker of Lead Vats for Chemical Purposes 83 Wyle Cop, SHREWSBURY
T. CHAPMAN JATIES TOORE WEBB BROTHERS
Builder l;‘l';ge;'l‘;‘e“"g,{g’ac}” oxks Building Contractor Builders and Contractors
WEST BROMWICH Rugeley, STAFFORDSHIRE Hall Street, DUDLEY
ARTHUR EDWARDS J. G. NICHOLILS HERBERT WELDON
Architect and Surveyor Architect and Surveyor Assoc.M.Inst.C.E., Norwich Union
o Bennetts Hill Victoria Buildings, The Bridge Chambers, Chamberlain Square
Telephone No. 943 BIRIMINGHAT1 WALSALL BIRIMINGHAM
WILLIAM EDWARDS J. PARR E. WRIGHT
Architect, 25 Darlington Street Builder and Contractor Plumber, Gasfitter, and Bellhanger
WOLVERHATIPTON 18 Brace Street, WALSALL 272 High St., WEST BROMWICH

KORTING BROTHERS

HEATING AND VENTILATING ENGINEERS

33 Victoria Street, Westminster, S.W.

ARE PREPARED TO ESTIMATE FOR:—

Low Pressure Hot Water Heating
Low Pressure Steam Heating
High Pressure Steam Heating
Exhaust Steam Heating

With or without Ventilation

N N M N N

GILLED PIPES AND RADIATORS




ERE.

“MODERN

LIST OF SOME SUBSCRIBERS

GLASGOW

HOUSE CONSTRUCTION”

BRITISH SANITARY CO.
Earth Closet Manufacturers
56 Bothwell Street, GLASGOW

I

Awarded 15 Medals and Certificates

G. & D. CARRICK

Regd. Practical Sanitary Plumbers
Heating, and Ventilating Engineers

HUNTER & MARSHALL l

Wrights and Builders
103 Cambridge Street, GLASGOW

S KX
Telephone No. 386

JAMES JOHNSTON & SON
Plumbers and Sanitary Engineers
130 Renfield Street, GLASGOW
and at Bishopbriggs

123 Douglas Street, GLASGOW

I
Established 1871

LOUDON & INGLIS

Builders (Mason and. Brickwork)
COATBRIDGE and CLELAND

JNO. RATTRAY & SON
Plumbers and Sanitary Engineers
233 Hope Street, GLASGOW

Telephone No. 744

Branch—359 Byres Road, GLASGOW
Telephone No. 2327

J. T. & W. RENFREW
Plumbers and Lead Ierchants
240 Gt. Western Rd., GLASGOW

ALEXANDER SKIRVING, L.A.

121 West Regent Street
GLASGOW

COUSLAND & TACKAY
Sole Manufacturers of
MMackay’s Patent Ventilators
150 Hope Street, GLASGOW

Show Rooms — 50 Clyde Place

Price Lists Free

A. R. CRAWFORD
Architect
101 West Nile Street, GLASGOW

J. M. CRAWFORD

Architect
103 Douglas Street, GLASGOW

ROBERT DUNCAN

Architect
205 Hope Street, GLASGOW

JOHN FAIRWEATHER, A.R.I.LB.A.

Architect
i1 Bothwell Street, GLASGOW

JOHN T1AIR Telephone No. 1683
48-56 Albert Rd., POLLOKSHIELDS
Wright, Shopfitter, and Glass
Show-=case Maker
Patentee and Tlanufacturer of the
¢ Sine Qua Non”’
Patent Reversible Windows and Fittings

A. MARTIN, House Factor
Property and Insurance Agent
154 West Regent St., GLASGOW
Telephone No. 239

JOHN SMITH & CO.

Plumbers & Sanitary Engineers
68 Gloucester Street, GLASGOW

SPEIRS & FRATIE
(Late JOHN SPEIRS)
Registered Plumbers, Sanitary, Heat-
ing, and Gas Engineers
491 Gt. Western Rd., GLASGOW
and 42 Hyndland Rd., KELVINSIDE

Telephone No. 20565

GEO. MILLER & SON
Reg. Plumbers & Sanitary Engineers
367 Byres Road, KELVINSIDE

JAMES MILLER, R.P.
(T. J. MILLER & SONS)
Blacksmiths, Plumbers, Gasfitters

Bellhangers, &c.
22 Renfrew Street, GLASGOW

Established 1866 Telephone No. 5214

MOSES SPEIRS & SONS
Plumbers, Gasfitters, Heating and
Sanitary Engineers

o5 Bothwell Street and
1016 Cathcart Road
Mount Florida, GLASGOW

Telephone No. 4618

LIST OF SOME SUBSCRIBERS

TO "MODERN HOUSE CONSTRUCTION"

LIVERPOOL, PRESTON, AND DISTRICT

B. ADATIS, Estate Agent
2 St. Werburgh Chambers
CHESTER

T. DOBBIE & SON

Sanitary Plumbers and Gasfitters
184 Lodge Lane, LIVERPOOL

C. ORIME & SONS
Contractors
St. John’s Street, CHESTER

WILLIATT ANDERTON
Joiner, Builder, and Wheelwright
310 Station Road
BATIBER BRIDGE, near PRESTON

A. G. ANDREWS, P .A.5.1.
Architect and Surveyor
90 Northgate Street, CHESTER

JOSEPH ASHTON
Builder and Contractor
Lightbourne Avenue
ST. ANNES=ON=THE-=SEA

JATIES E. BEARD
(eneral Building Material I'erchant
10 So. Castle St., LIVERPOOL
and 1 Conway Street, BIRKENHEAD

GEO. EWING & SONS

Plumbers, Painters, & Brassfounders
2a Maryland St., LIVERPOOL

Telephone No. 5348 Established 1867

QUEEN & FOSTER
Estate, 'ortgage, & Insurance Agents
2 So. John St., LIVERPOOL

N. FAZACKERLEY
Builder and Contractor
Brick Manufacturer
Bridge Road, ASHTON

JATMES READDIE
Builder and Contractor
5 Cambridge Street, LIVERPOOL
Telephone 233, Edge Hill

JAMES GARDNER
Joiner and Builder
BATIBER BRIDGE, near PRESTON

H. HANSEN Estimates Free
Joiner, Office and Shop Fitter
General Repairer to Property

Church Road, SEACOMBE

GEO. F. RENNER
Accountant, Estate Agent, & Valuer
34 So. John St., LIVERPOOL

T. A. BECKETT, Estate Agent
St. Werburgh Chambers
CHESTER

JATIES HODGKINS
Estate and Land Agent, Valuer, &c.
1 Victoria Street, LIVERPOOL.
Rents collected. Estates carefully managed

J. & E. RITITIER
Builders and Contractors
GATEACRE: near LIVERPOOL

JOSEPH BELL & SONS
Estate and IMortgage Agents
Bell’s Buildings, 36 So. John St.
LIVERPOOL

SATIUEL. BROWN
Builder and General Contractor
77 St. Mary Road, GARSTON
near LIVERPOOL

FRANK JONES & CO.
Building [aterial Merchants
28a, 30, 32, and 34 Daulby Street
and 7 Taylor Street, and
40 Green Lane, LIVERPOOL
Sole District Agents for
Callender’s Pure Bitumen Damp Course
See page 84, Volume I.

SMITH, SONS, & WALTHEW
Surveyors, Valuers, Auctioneers
Land and Estate Agents

11 Lord Street, LIVERPOOL
I
Established 1840

JNO. FERGUSON

Wright & Contractor
281 Bath Street, GLASGOW

C. HEGNEY & SON, R.P.
Sanitary Plumbers, Heating and
Ventilating Engineers

458 Great Western Road
S X M
Established 1864 Telephone No. 2349

WILLIAM NMILLER, Builder
Kelvinside and Dowanhiil
GLASGOW

WILLIATT STEVEN & SONS

Brickmakers, Builders, and Con-

tractors
481 London Road, GLASGOW

Established 1840

Bricks of all sorts made to order
Jobbings punctually attended to

DAVID HOME MORTON
M.Inst.C.E., M.1.['lech.E.
o5 Bath Street, GLASGOW

HUGH TWADDLE & SON
Plumbers, Gasfitters, and

Sanitary Engineers
179 Gallowgate, GLASGOW

JOHN C. T‘KELLAR, LA.
Architect and Property Valuator
103 Bath Street, GLASGOW

WARNOCKS & HORSBURGH
Wrights and Builders
Farie Street, RUTHERGLEN
Near Glasgow

THOrMAS HENDERSON

Registered Plumber
Clydeview, BLANTYRE

JAMES K. NEILL & CO.
Property Agents
20 Union Street, GLASGOW

R. & J. HORNSBY
Plumbers and Gasfitters

THOMAS PATERSON
Civil and Mining Engineer

2 Caledonia Road, S.S., GLASGOW

180 West Regent St., GLASGOW

COLIN YOUNG, .M.

Measurer
141 West George St., GLASGOW

Telegraphic Address ““Square” Glasgow
Telephone No. 4768

EDINBURGH OFFICE
122 George Street, Edinburgh

ARTHUR CORLETT & CO.

Builders, Authorized Plumbers, and Painters
80 Brighton Street, SEACOTBE
Speciality, Sanitary Arrangements

THOMAS JONES
Builder and Contractor
High Street, PRESTETYN
and West Kinmel Street, RHYL

JOSEPH COUNSELL
Builder and Contractor
Pole Street, PRESTON

F. MEGINN
Contractor, Plumber, and Painter
136 Mt. Pleasant, LIVERPOOL

SUTTON & PORTER
Decorative Painters, Plumbers
Gasfitters, &c.

52 Water Lane, PRESTON

TURNER & T10SS
Builders and General Contractors
27 Church Road, GARSTON
Near LIVERPOOL

HENRY DAIN
Architect and Surveyor
High Street, TUNSTALL
STAFFORDSHIRE

J. A. TIILESTONE
Joiner, Builder, and Contractor
Union Street, Egremont
Telephone No. 312. LISCARD

SATTUEL DAVIES, M.S.A.
Architect and Surveyor
RUNCORN and FRODSHAM

WILLIAM D. T. MTUNFORD
Architect and Surveyor
33 QGuildhall Street, PRESTON

T. E. UNSWORTH
Quantity and Building Surveyor
Empress Buildings
BLACKPOOL

ARTHUR WADE & SONS
Land Agents and Valuers
61 Lord Street, LIVERPOOL

DAVIES & JONES
Joiners, Builders, and Contractors
Hope Bank, COLWYN BAY, N.W.

MWILLIAM BROS., Authorized
Plumbers, Gasfitters, Painters, &c.
Demesne Street, SEACOMBE
Near LIVERPOOL

JOHN WHITAKER

Architect, Surveyor, and Valuer
Crescent Chambers
ST. ANNES=0ON-THE=-SEA

DAVIES, WILLIATIS, & DAVIES

Builders and Contractors
Arosfa, DEGANWY

W. E. NELSON, Incorporated
Accountant and Estate Agent
22 Lord Street, LIVERPOOL
Telephone No. 5876

ALEXANDER WIGAN
Builder and Contractor

MManchester Road, Ince
WIGAN

T. G. WILLIAMS, T1.S.A.

Architect
3 Cable Street, LIVERPOOL

G. DEAN, Builder

Webb’s Lane
MIDDLEWICH

WILLIATT NICKSON

Timber Merchant, Builder
and Contractor
Heath Road, RUNCORN

T. PARRY WILLIAMS

Plumber and Decorator
(Contractor to Trinity House)

Bristol House, PRESTETYN

B At o ni oo o2 S e e b s L



LIST OF SOME SUBSCRIBERS

TO "MODERN HOUSE CONSTRUCTIORN?"

MANCHESTER AND DISTRICT

THOMAS ADATIS

Sanitary Plumber, Hot Water
ngineer, House Decorator
Victoria Square, HANLEY

GORTON & WILSON
Builders and Contractors
Steam Saw Mills, The Dams
MACCLESFIELD

THOMPSON & BRIERLEY
Builders, Contractors, and Timber
Merchants

Union Saw Mills, BURY

WILLIAT BURDON
Joiner, Builder, and Contractor
16 Croby Road

JOHN CLAYTON
Joiner, Builder, and Contractor

Sunderland Street,
MACCLESFIELD

Dealer in Building Materials, &c.

CHORLTON=CUI-HARDY

JOHN GRUNDY

Pure Warm Air Specialist, Hot

Water, Steam, and General Heating

Engineer .

Ventilation in all Branches, Natural

and [lechanical

The Ironworks, TYLDESLEY

Near MANCHESTER

SAT1. TURNER, Plumber
Ironmonger, and Mill Furnisher
Edgeside Holme, WATERFOOT
Near MANCHESTER

ROBERT WALLBANK, Plumber
Glazier, Gasfitter, and Bellhanger
Workshop: Lumb Scar. BACUP
Residence: 30 St. James’s Street

H. WALTHALL
Builder and Contractor
London Road Saw TIlills
MACCLESFIELD

LEONARD EWAN

S A
Honours Certificates in Building Con- | and 30 Duncan Terrace, City Road
struction, Carpentry, and Joinery, &c. LONDON, N.
LYNAT1, BECKETT, & LYNAT1
Registered Plumber, Decorator, &c. Architects
43 Railway Road, LEIGH STOKE=ON-TRENT
STAFFORDSHIRE

LANCASHIRE

JOSEPH WELLINGS
Joiner, Builder, and Contractor
Derby Street, MACCLESFIELD

JATMES FLITCROFT
Builder and Contractor
10 Ellesmere Road, BOLTON

WILLIAMT D. MELLOR
Authorized Sanitary Plumber
19 Derby St., MACCLESFIELD

C. 0. WOLFENDALE
Regd. Plumber and San. Engineer

1a Parsonage and 344 Deansgate
INMANCHESTER

Miller Street, MANCHESTER
Hanover Street EDINBURGH

BAXENDALE & CO.

Merchants and Manufacturers of Plumbers’ Brasswork.
of Baths, Water-Closets, Sinks, Lavatories, Wash-Tubs, and every de-

Lead Works, Albion [lills, Gaythorn, [TANCHESTER
Paradise Street, LIVERPOOL

Large Stocks

scription of Plumbers’ Materials

[LLUSTRATED PRICE-LISTS SUPPLIED 70 THE TRADE ON APPLICATION

Glass Embossers, Silverers, and Bevellers.

Medieval and Art Metal Workers.
INSPECTION OF SHOW-ROOMS INVITED

Estimates and Designs free

LIST OF SOME SUBSCRIBERS

TO "MODERN HOUSE-CONSTRUCTION®

NOTTINGHAM AND DISTRICT.

A. G. FOSS, Minton Tile, Marble,
and (lass Iosaic [Merchant and Fixer
Mansfield Road, NOTTINGHAT1
Wholesale and Retail Cement Merchant

FRANK PATTINSON, Builder
Contractor, Plumber, and Well Sinker

Brook House, Ruskington
LINCOLNSHIRE

GEORGE H. VICKERS

Builder and Contfractor
. 34 Queen Street, LOUTH
Sanitary Work a Speciality

CARLISLE, DUMFRIES, ANNAN, AND DISTRICT.

CASTIGLIONE & GIBBINGS
Land, Building, and Quantity
Surveyors CARLISLE

JATIES HEWITT
Joiner, Builder, and Undertaker
42 South Street, CARLISLE

GEORGE LAIDLAW

Plaster and Cement Worker
28 Charles Street, ANNAN

T. CREIGHTON
Builder and Contractor
Albert Street, CARLISLE

EDWARD J. HILL
Builder, Contractor, and Brickmaker
Crown Street, Botchergate
CARLISLE

JOHN LAING, Builder

Contractor, and Monumental Mason
Denton Street, CARLISLE

ALAN B. CROMBIE
Architect
1 Union Street, DUFRIES

J. H. HILL
Builder and Contractor
South Henry Street, CARLISLE

JOHN W. DODS
Memorial and Art Sculptor
St. Mary’s Place, DUMFRIES

G. ELLIOT
Builder and Contractor
ANNAN

JOHN H. HOTCHKISS
Estate Surveyor and Works lanager
Bank Hall
BRATPTON JUNCTION
5 S
CUMBERLAND

ROBERT LITTLE

Builder and Contractor
Norfolk Road, CARLISLE

I

Sanitary Work carefully carried out

T. LITTLE

Plumber
St. David Street, DUTIFRIES

J. FORSTER
Architect and Surveyor
2 Stanwix Bank, CARLISLE

W. FORSTER
San. Engineer and Regd. Plumber
6a Paternoster Row, CARLISLE

JAMES HALLIDAY & SONS
- Builders and Licensed Valuator
Leafield Road, DUMFRIES

JOHNSTONE BROTHERS
Architects and Engineers

M. JOHNSTONE, F.L.A.S.
39 Lowther Street, CARLISLE
Speciality:
Laundry Construction and Engineering

ROBERT M‘VANE

Joiner and Builder
CASTLE=-DOUGLAS

W. POGSON, Engineer

Architect, Surveyor, and Valuer
Devonshire Buildings, CARLISLE

JOHN KASSELL, M.S.A., A.S.IL.
Architect and Surveyor
KIRKBY LONSDALE

IRVING RAE

Builder and Contractor
ANNAN

W. UNDERWOOD, Registered Plumber and Sanitary Engineer, ANNAN
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