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PREFACE.

At length the sanitary Day is dawning. Men are not to do as they
choose with their neighbours' lives. They are to be restrained from
committing suicide by setting at defiance all the laws of Health.
Science is to triumph ; and, whilst we cannot be sanguine as to the
present generation reaping many of the benefits promised us by the
Legislature, nevertheless the accurate knowledge gained respecting
the essence of contagion and the skill displayed in innumerable ways in
devising life-protecting plans in every part of the British Isles, cannot
fail, in the long run, materially to add to the comfort and prosperity
of the people, and to lower the rate of mortality. In past ages
men experienced the evils of various stages of transition—from the
pastoral state, when a few had to brave in rude health the danger of
unrestrained and uncultivated nature, to the first traces of commerce,
when they combined and travelled for long distances, and, dispersing
in bodies, propagated disease as they roamed about, in a manner still
common at the present day in Eastern countries. I'rom step to step
we have been led to face the difficulties of protecting human life
where the largest number had to be fed, housed, educated, amused,
enriched, and all in the smallest possible space. Now our large cities
are to be rendered safer and healthier than the sparse villages of
former times. We do not expect to prolong human life beyond the
allotted span, but the largest number possible must attain three score
and ten. They are to be protected from baby-farmers and measles,
ricketts and consumption, sewer gases and cholera.

Without in any way exaggerating, there is a growing body of wise
men who consider that the preservation of the public health is essen-
tial in enabling us to hold our own in the rapid race for pre-eminence
amongst the nations of the earth. We Ango-Saxons are, and must be,
first by force of wisdom, strength, and affluence.

Much that must be known to ensure the bodily strength which is
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essential to the highest intellectual vigour, may be learned in tracing
the means employed in constructing a healthy home. There is no
roval road to sanitary knowledge, but many talk and write on the
subject without investigating the laws of physics, or knowing how
best to construet a common drain, Who would trust himself in the
hands of a self-styled medico, ignorant of the properties of castor-oil
or opium, and who had never studied human anatomy? We should
call such a person a quack, and by the same title can engineers and
architects distinguish a host of persons who have lately flooded the
newspapers with their suggestions,

Englishmen are very fond of saying that ‘* common sense” should
teach us how to protect ourselves and how to build our houses. All I
can say is, that few possess the *'uncommon sense’ mnecessary to
master the rudiments of the business; and facts, not fancies, must be
our guides.

This little book is intended as a record of faets—of acquired
experiences and published inventions in relation to house construe-
tion ; and, although the details may appear dry to the many, I have
written under the impression that they were essential to the annually
increasing number of persons driven to build houses, or to remedy the
defects of those built for them by others. If I appear to have treated
anything in a flippant manner, it was far from my intention, for I
am too well aware of the importance of the subject to willingly trans-
gress in this way.

WILLIAM EASSIE.

1, Great Winchester Strest Buildings,
London, E.C.

The Author may be consulted upon any of the subjeets mentioned in this work at
the rate of One Guinca for each consultation, if in London or ite immediate neighbour-
bood. If his services are required in the country, his fee is Five Guineas per day and
travelling expenses,
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HEALTHY HOUBSES.
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CHAPTER I.
INTRODUCTION.

A RESIDENCE in which unhealthiness reaches about its maximum,
may be said to be one which is built on a damp site with higher
ground behind pouring down its waters against walls without areas—
walls innocent of a damp proof course to arrest the rising wet—and
walls, likely enough, also exposed by insufficient thickness to driving
rains. It may be in the neighbourhood of low-lying fields, undug,
unditched, undrained, or with the tiles long since choked up. The
rooms throughout are low, with a haphazard ventilation, insufficiently
furnished with windows, and with perhaps too many doors. The
main staircase is without a lantern vent, or the wall there is pierced
by a window not sufficiently high to empty the gasometer overhead.
As for the bacl-stairs, the basement smells climb them en route for
the dormitories. The chimney flues are also badly constructed, and a
smoky atmosphere is all but constant. Overcrowding lends its
quota of evils—as press-beds in every available corner testify. The
drain pipes are injudiciously laid inside instead of outside the base-
ment, with leaky joints owing to indifferent luting, and with pipes
broken where they pass through the walls, owing to continuous settle-
ment. A foul soakage of the soil around the unpuddled pipes
speedily follows. The lead-work is also defective, dishonestly exe-
cuted with thinnest material, badly junctioned to the drains; or if
once properly performed the maintenance of that state of things is
neglected from ignorance or parsimony. The water pipes, too, are
all built in the brickwork or buried deep in plaster, a burst pipe soon
causing the walls to resemble a huge sheet of wet blotting paper.
As for the sinks they are far too numerous, and made to perform im-
proper services. The scullery traps have long ago lost their gratings,
B



2 An Unhealthy House,

and are filled up with grease or other refuse. Upstairs the waste
pipes of the lavatory and of the bath are connected direct with the
sewer. There is, moreover, only one cistern for the multitudinous
necessities of a family. The closets supplied from this same cistern
stand directly in the passage and have only one door ; the apparatus
is faulty, and the hidden soil pipe is somewhere imperfect. Venti-
lation of the drains there was originally none, and none is contem-
plated ; the accumulated gases therefore take the water trap by storm
and invade the atmosphere of the house. Even the flushing of the
too flatly laid house drains is unattended to, or left to the periodical
downfall of rain through the rain water pipes, which only serves to
stir up the nuisances, not carry them resistlessly away.

If the mansion is situated in the country there are, perhaps, no
drains to flush, no sewers to ventilate ; a cesspool instead receives ele-
mental downpours, household slops, culinary waste, closet excreta—
everything. Moreover, there is no overflow therefrom, save into the
surrounding soil. Perchance the house is an ancient one, and con-
nected with old brick sewers, the bulk of them rotten, and harbouring
vermin who gnaw their way into the rooms, and let in upon the in-
mates the continually evolving gases of the underground tunnels.
These again may drain into some gigantie pit or series of pits hidden
in the grounds, or they may debouch into some festering or open
ditches in the meadows below. If newly-laid drains convey the effete
matters into a sewage receptacle with a view to utilization in the
garden, in all probability they are choked up, and an accumulation
ensues which, by and bye, ruptures every joint. Of course the tank
is not ventilated, and the compressed gases blow through the traps,
tainting the very milk in the dairy. The water isin a worse plight,
the supply is contaminated and unfiltered, the waste pipe of the leaden
eistern connects unapologetically with the sewer; in other words,
there is not even a trapped overflow. Or the household may be
dependant upon a well, the yield of which is nauseous from the infil-
tration of sewage through a porous soil.

The above is, after all, but a poor epitome of the evils which begird
an insalubrious home. There are within the postal circles of every
city and town of Britain thousands of houses fairly representative of
every source of mischief here set forth. Besides, the foregoing are
but generic errors, and not a blunder is there exposed, but drags in




A Healthy Home. 3

its own specific germs of mischief, the least of which may grow to
be subversive of human life. It is not for me, however, to speak of
the dread guests which such a state of matters invite; that is the duty
of the physician. Neither need I enter upon the question of differ-
ence between infection and confagion—that pons asinorum of the
sanitary Euclid. This is the province of the State pathologists, and
I eould only echo their teachings.

How different to the above is the house which Hygiene, the health
goddess, delights to honour. Natural surroundings which never could.
have been pleasing to her have been coerced into propriety and order.
The stagnant pool has been filled up, the morass has been thorougly
drained. The building sits dry as an Eastern house on the hill side.
The rooms are lofty, the passages airy, and a cheerful light permeates
every corner. The foul witch, bad air, should she make a passing call
is whisked up the chimnies and other outlets almost before she has
announced herself to the vigilant inmates. Pure fresh air on the con-
trary is everywhere a cherished guest, and in return she acts like a
most beneficent fairy. The main sewers invite rather than repel
scourage, are duly ventilated, and a suitable disconnection is made
wherever possible between these and the drains of the house. The
water, too, is well chosen, the cisterns are sufficient in number,
efficient in working, and both hot and cold water supplies are easy of
aCcCess. -

The closets are built one over the other, in a separate tower, with
well ventilated vestibules. The offices, the stables, and all other
accessories bear witness to the same clear-headedness on the part of the
constructor. The Useful has been made Beautiful, not the Beautiful
partially made Useful.

As I aim at, to begin with, a practical exposition of the effects of
bad drainage, I will now quote out of my practice for the past few
years two short examples of these evils. In both cases the drainage
was chiefly deficient, but it must not be forgotten that this in itself
constituted a legion of evils. When standing upon the platform of
the Drainage Question one shoulders, so to speak, on each hand the
kindred subjects of ventilation and heating. It follows that the
necessary adjuncts to good health, as far as the residence itself is con-
cerned, are alike restricted in number—pure water, fresh air, a proper
temperature. These almost monopolise the subject.

B 2
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Fig. 1 is a plan to a scale of 25 inches to a mile of the residentiary
portion of an estate in the northern suburbs of London, as it existed
previous to alteration. The thicker lines represent old brick drains,
and it will be observed that the house was connected with a perfect
net work of these round and square burrowings. In ordinary weather
the drainage found its way to the lowest point at S, and thence ran
down an open ditch riverwards. In very wet weather, the excess of
the more liquid portion was conveyed into the fishpond G. At A
was formerly a large cesspool, about 8 ft. square and 6 ft. deep ; and,
on cleaning it out, previous to its abolishment, accident brought to
light another cesspool semewhat shallower immediately underneath,
the builder, doubtless, thinking somehow to minimize the nuisance in
this way. The stable, coach-house, and piggeries af C were drained
by an offensive open channel into the centre of the farm-yard. The
ice-well at H was drained into a secondary well at I, and this ran by
way of the clean open watercourses and to the fishpond. This last-
mentioned was the solitary approach to a wise system of drainage.
To proceed with our description, the house was supplied with re-
markably hard water from a spring well at M. The cottage at J was
supplied from an adjoining well, and a pump for soft water
was also in use at B. On one occasion, when the water from the
well at J was found to smell offensively, it was cleaned out, and
independent of soakage from the defective brick drain, immediately
beside it, a number of putrid moles were discovered in its mud. These
had found their way into the well through the displaced joints of the
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overflow pipe. Nor did the mischief end here, for this same
overflow pipe emptied itself into a brick sewer at I; the sewer,
therefore, ventilated itself into the well. During sudden storms
the overflow arrangement was reversed and the sewer returned
the compliment by overflowing for a brief space into the
well.

The above arrangements of course proved intolerable to a sensible
purchaser and alterations were made which are set forth at Fig. 1a.

First of all the stable buildings were removed to U, and on the
site of the old ecesspool at A a water closet tower of three stories was
built, having large water cisterns on the top. New drains of glazed
earthenware pipe were also laid in, running from the new stables at
U to the sewage tank at Q, and picking up the house-drains from A
and the cow-house drains from E on the way. These are shown by the
double line.

No connection was made with the old brick drains, although for
some distance, as will be seen by comparing the two plans, they run
in twin directions. When the neighbouring hamlet, however, was
drained into a new sewer, the drain from the high road received
only the overflow of the gully traps along the kerb, and this water
was utilized and followed the old drain—shewn on this plan by a thick
line—to the pond at G. The sewage tank at Q was built in two com-
partments, the outer one being connected with a pump. The overflow
of this tank was carefully attended to, and it was also ventilated by
a stand-pipe, as were the drain-pipes at several places, and the whole



6 Unlealthy Town Houses.

of the soil-pipes. The new lodge at P was supplied with an earth
closet,

With reference to the water, The Water Company’s supply was
laid on to the house and stables throughout, and the wells at M. B. and
J. were thenceforward only used to moisten the flower beds. As for
the rain-water, it was carefully collected at both house and stables
1nto separate tanks.

This was wholesale treatment, and ameliorated affairs considerably,
After a year's trial, however, it became evident that there was still
some radical defect in the drains, and it eventually proved that the
seullery sink had not been cut off from the old drains, the consequence
of which was that the kitchen refuse water found its way into the
whole of the old system of drains as far as D (see Fig. 1), and as the
connection between D and V had been interrupted in years gone by,
the waters of the fish-pond soon became black by the action of the
seullery water and the scouring of the old brick drains. Rats also
made their way into the house, and stench unbearable followed them,
from their head-quarters near the conservatory at F. I broke into
the drains at several places, and, though scarcely creditible, a navvy's
‘shout down an opening at J (see Fig. 1), was audible not merely at V
and W, but as well at F, D, and G.

To remedy matters, the scullery drain was diverted into the modern
pipe drains. The old brick sewer, from P to G, was scoured out as
well as possible, and was isolated entirely from the others. Altogether
upwards of a thousand feet of obsolete shapen brick drains or sewers
were shut up and abandoned, and when this was done a cure was

OY0H SMIw

Even in cities great evil is occasioned by these old drains of brick-
work, and to illustrate this I give, at Fig. 15, the basement plan nf- a
nobleman’s house in Belgravia, where the smell having become in-
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sufferable, owing to the rotten state of these drains and the consequent
soakage, the brickwork had to be broken up, and a large glazed drain-
pipe laid down. The brick drain ran from the stables at B, through
the laundry, C, and kitechen, E, on to the main sewer at N, a distance
of 150 feet, and smaller square brick drains communicated with it as
shown. During the substitution of the one class of drain for the
other, from C onwards, I discovered a large cesspool at A, a cesspool
without even an overflow into the adjoining drain. The scullery floor
and sink both drained into it, and as this pit was also connected with
a rain-water pipe in the corner close by, I was able to account for a
oreat deal of the stench which found its way over the intermediate
lower roofs into the reception rooms above K. The sinks in the
housekeeper's room, J, butler’s room, I, and footman’s room, O, were
fitted with the old-fashioned bell-traps, and most of these hayving lost
their sealing powers, the smell pervaded more or less the whole of the
basement, especially the servants’ hall, G. The traps in the open
courtyards, D and P, were also defective, and the effluvium stole by
this way into the bedroom windows. At the same time the overflow-
pipes of the cistern carried the smell into the two staircases. After
clearing out and filling up the cesspool at A, fixing self-sealing traps
in the sinks, the courtyards, and cisterns, and ventilating the new
drain-pipe, I rendered the mansion wholesome.

I have met with worse instances than the above, but these will serve
to illustrate a few of the ordinary sources of evil. The medical resi-
dents in a town or city are for the most part alone cognizant of these,
and their experiences have very often begun at home. When they, how-
ever, encountered the first foul smell, or heard of the first inroad of
rats after renting or purchasing the house, they took up the basement
floors, and I know that in three cases out of five a filthy cesspool was
revealed or an obstructed drainage laid bare. The nobles, the mer-
chants, and the numerous other classes of residents wounld doubtless
find enough to remedy, were they to institute similar researches.

The following chapters will enter more into detail, and will, it is
hoped, prove a guide to a clearer knowledge of sanitary matters. To
render the work a complete one, a short history of the various appli-
ances will also be given. It is not sufficient to know the names and
the prices of the best systems now in use, a knowledge of their con-
struction should also be mastered. This is too often left to the architect
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alone. The occupier, however, as well as the designer and builder
of a house, should have some guide to the methods whereby the air of a
room may be rendered wholesome and the drainage and water supply
kept in healthy control. Moreover, we do not all live in cities, or can
command skilled labour at will. I will therefore furnish sufficient in-
formation whenever possible to enable the reader who has not studied
these matters before to carry out his own ideas, when happily he
dreams wise dreams and imagines good things ; or when, unhappily,
he is caught at a disadvantage by some hostile *‘ power of the air.”
Promptitude, too, in dealing with impurities, is a great matter. If
Mr. Rawlinson had waited for metal or other flaps from England to
fit to the sewer mouths at the Bosphorous hospitals during the Crimean
war, and had not improvised the leaded canvass flaps, the use of which,
in less than three months, notably decreased the death rate from 50
per day to less than 10 per week—how culpable he would have been.
The late Mr. Brunel acted in the same alert manner, and I have laid
in Asia Minor thousands of feet of wooden box drain, coated inside
with pitch, just as sent out by him in the hottest haste.




CHAPTER II.

DRAIN PIPES AND DRAINING.

DRATIN PIPE MATERIAL.

UxDovBTEDLY made of hollow trees in the early ages, drain and water
pipes soon began to be constructed in clay, and burnt; for we have dug
up at Illium Novum terra cotta pipes that are claimed to have been
1aid before the time of Xerxes. Therace for novelty or economy, how-
ever, soon produced several substitutes for clay. Glass pipings were
broached in 1845 ; and in 1857, Messrs. Turner introduced a system of
casting drain pipes of block glass, to which no objection can be raised
beyond that of expense.

Tywenty years ago sewers and drain pipes in segments of cast iron
were proposed, but they did not make head against elay pipes, owing
to the cost of bolting and luting the joints. As far back as seventy
years ago, what was called Tatham's clumps, were manufactured for
forming the larger drains. These consisted of segmental pieces of
clay or stone, forming a circle, with broken joints and key pieces to
hold them together. Some sewer blocks were also invented by
Mzr. Tooth, in 1855, with a novel system of curvature ; and soon after-
wards were introduced the invert blocks now so common.

Tt has several times been proposed to construct the drain, sewer, and
other pipes of concrete; but in 1852, there was projected a system of
building them continuously without joints, in about equal parts of
hydraulic lime, sand, and powdered sandstone, upon a revolving metal
core. Soon afterwards, Mr. Blackburn proposed that the socketed
pipes of large diameter should be made of slates laid in a cylindrical
form in a matrix of asphalte, the slates being bound with hoops, set
erect, heated to 300 degrees, and the fluid asphalte then poured on.

In 1860, the production of drain and other pipes of broken stone or
flint, united by some suitable cement, was patented by Sir J. Scott
Lillie. Mr. Hargreaves afterwards suggested powdered chalk, lime,
slate, or sand, mixed with melted bitumenous matter. A siliceous
stoneware was also projected by Mr. Ponton, made of ground flints or
quartz added to as much melted sulphur as would render the mass
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compact. Machines for boring slone, and so forming drain-pipes,
followed this innovation; nor did invention seem to rest until 1868.
In that year Mr. Robins took out a patent for pipes formed of oalkum
and cordage, cemented with asphalte or pitch, outside and inside, and
dusted afterwards to keep off the sun.

‘We have seen that pipes were originally of wood ; but just as science
will sometimes revert to her first schemes, so wood is now onee more
in favour.

In some of the American States, drain-pipes of timber are preferred
to any other kind. Some of the lands there are drained by pipes
made of the most perishable woods, but subjected to the vapour of
carbolic acid, or preserved on the Robins’ principle, before being laid
.in the ground, Such drain pipes cost about a fourth-part the price of

drain tiles.
Some monster wooden drainage pipes,

3 ft. in diameter, built up in segments,
31in, thick, and in 24 ft. lengths, 6 in.
wide, have lately been manufactured in
Gloucester. The joints are made with
bands of iron 3 in. wide, tightened with

I. a screw bolt, and these bands also occur
every four feet. They are intended by the inventor, Mr. Harper, of
Merthyr, to rest upon stone piers of great height, and are to carry the
sewage of that district across gullies in the hills, where iron syphons
would be too expensive. If the sewer was to be laid in the ground,
361n. glazed pipes would of course come much cheaper. A sketch of
this peculiar drain is furnished at Fig. 1.

The drain-pipes of the present day are, however, mostly of earthen-
ware, made in various parts of the country, and especially in Dorset-
shire, Staffordshire, and Yorkshire. The market around London is
chiefly supplied from Lambeth; whilst the neighbourhoods of New-
castle and Edinburgh are each the centre of a large trade. In London,
what is known as pipe-clay is used, and the pipes are glass-glazed,
but in the majority of other places half pipe-clay and half fire-clay is
worked up, and the pipes are salt-glazed. Sometimes one system of
elazing is preferred and sometimes the other. I advise the reader to
be content with the kind of ware made nearest him, provided that the
pattern itself meets his requirements. Both kinds of material are
sufficiently good, and if well burnt and well laid will last for a century.




























































































































































































































































































































































































































































































































































































































































































































