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INTRODUCTION BY HIS GRACE THE
DUKE OF ARGYLL, K.T.

UR Home! How best to build it for comfort
O and beauty ?

So many things go to the making of an ideal
house, and yet how little do many of us concern our-
selves with its construction or with the reasons for the
particular design of each separate part, the nature of
the floors we walk over, the walls which protect us
from the cold and heat, and the roofs that afford us
shelter from the weather !

It is but too true that the education of most of us
includes but little study of architecture—the oldest of
all the arts—which throughout successive ages has
been the outcome of progressive civilization.

It is the one art upon which we are always depen-
dent, whether in the secluded village or the crowded
town. The lowly country cottage, the stately town
house or castle, all in their place must have their suit-
able architectural form. In our public schools we are
taught something of the dwellers in many lands with
various climates, and but little of their dwellings.

But our own habitation where we spend the greater
part of our lives often remains a secret as to its con-
struction, which we are mostly content to leave to
others, although the practical usefulness of our business

¥il



Viil THE ENGLISH HOME

premises, the grandeur and dignity of our public
buildings and churches, the effective treatment of our
bridges, and the general aspect of our streets depend
upon the adoption of suitable architectural treatment,
the application of sound architectural principles, and
the co-ordination of the various parts of the plan.

People are beginning to show a little interest in
town-planning as a matter of national concern, and
the sequel of this may be that architecture will take its
place as a necessary part of any liberal education, for
it teaches men not only to know but to @ the right
thing in the right place in the matter of building.

In Stalky funior Rudyard Kipling makes someone
say that he thought all floors were of solid wood,
instead of having joists or beams of timber at inter-
vals supporting thin floor-boards,

It has been suggested to the Brothers Fletcher that
a book written in a terse and popular style and giving
concise information about details of the house would
be of practical use and interest to the public. Many
books have been published dealing with small houses,
but they are mostly of the scrap-book type of “pretty
pictures” collected by the amateur.

This book attempts to explain the “why and where-
fore” of things in building and to draw attention to
essentials in design and construction from the point of
view of the layman.

Messrs. Fletcher have dealt with sanitary construc-
tion at some length in their book upon Architectural
Hygiene but that work is written more especially
for the architect.
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It has been their endeavour in this book to use no
perplexing technical terms which cannot be easily
explained and understood.

[t has been sought so to divide the subject as to
deal concisely in each chapter with one portion of the
house or its adjuncts. The book commences with an
historical review of the development of the English
Home, and the continuing chapters deal with the details
necessary to promote health and comfort in a modern
house. A number of examples with short explana-
tions of small homes executed by various architects
are given. In addition to the illustrations of houses
designed by the authors, Messrs. Arthur T. Bolton,
Walter Cave, E. Guy Dawber, Forsyth and Maule,
Arthur Keen, E. L. Lutyens, Maurice H. Pocock,
A. N. Prentice, M. H. Baillie Scott, Harrison Towns-
end, and C. F. A. Voysey have kindly lent copies of
some of their works for reproduction.

By this means a number of comprehensive and com-
pleted structures have been illustrated, showing how
various architects have dealt with different problems
that have been referred to them.  The small illustra-
tions explanatory of the printed matter are placed in
juxtaposition therewith, thus obviating as far as pos-
sible the necessity of searching for illustrations in other
parts of the work, though frequent cross references
are given for the use of those desiring fuller informa-
tion upon any point.

Taking the house from the commencement to the
completion, this little book contributes to the right
understanding and practical knowledge of all those
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small things which in these days go to build up the
English Home, which is the envy and the ideal of all
other nations of the world.

We have in this book two practical architects of
large experience giving information and advice in a
popular, concise, and convenient form to the increas-
ing number of the general public who take an interest
in the design and construction of the houses in which
they live. I think they have succeeded in this. The
book may also assist the reader in dealing successfully
with local builders and craftsmen when initiating small
repairs and alterations,

It is possible that the summarized suggestions may
help to crystallize the somewhat vague notions of many
who wish to build with regard to the kind of structure
they deem desirable, and it may give them some
approximate notion of the cost it would entail.

It may also enable some of us to have more or less
mature ideas of our requirements before we consult
with our architects, which will greatly facilitate the
preparation of preliminary sketches; for every house
should possess its distinctive character, which should
reflect the sentiment of the occupant, quite apart from
the professional impress of the architect’s hand.

ARGYLL
215t April, rgro







































THE ENGLISH HOME

CHAPTER I

AN HISTORICAL REVIEW OF THE
ENGLISH HOME

Feudal System—Saxon (eleventh century)—Norman (the latter part
of eleventh century and the twelfth century)—Early English (thirteenth
century) — Decorated (fourteenth century)— Perpendicular (fifteenth
century) — Tudor (the first half of sixteenth century) —The Early
Renaissance, Elizabethan and Jacobean (the latter half of sixteenth
century and first half of seventeenth century)—The Late Renaissance,
Anglo-Classic, Queen Anne and Georgian (the latter half of seven-
teenth century and eighteenth century)—Modern Architecture (nineteenth
and twentieth centuries).

THE evolution of the English Home through
the past ages is an integral part of the history
of the English people, and provides an index
to the progressive social conditions which were re-
sponsible for the type of houses erected in each
century. ‘The domestic architecture of England de-
veloped concurrently with the expansion of its trade,
civilization, wealth and power, and reflected in each
period the manners and customs of the people, and
was influenced by increased intercourse with Con-
tinental nations.

Feudal System —The feudal system for centuries
largely determined the character of the domestic
architecture of England. Every baronial seat and

manor-house, owing to the ample jurisdiction granted
|



2 THE ENGLISH HOME

by the Crown to its great tenants, was in reality a
miniature legal establishment where the Lords of the
Manor, aided by assessors, held their courts-baron
and administered justice; and also received the suit
and service of their dependents. The feudal Hall,
however, besides being a law-court, was also utilized
for hospitality and continued to be the chief feature
or great house-place of every mansion until the decay

of that social system in which it had its origin. |

Castles—The castles which formed the homes of
the nobility and principal landowners were themselves
developed from the square Norman Keep or Tower.
The space round this Keep gradually came to be
enlarged and enclosed by a wall provided with towers
and bastions, outside which was the defensive moat.

Against the inner side of this wall wooden sheds
were erected to accommodate the serfs and domestics,
an arrangement which appears to have lasted until
the middle of the thirteenth century, when the various
chambers were collected together into one building,
situated in some portion of the ground within the
fortification. In course of time the Hall took the
place of the inconvenient four-storied Keep, and in its
turn became the chief apartment around which others
were grouped.

With few modifications, such as the gradual diminu-
tion of the defensive character of the building and of
the wall of enceinte, the same arrangement existed till
the time of Elizabeth.

In Ireland, however, from the twelfth to the seven-
teenth century, almost every house was in the form of
a Tower, and was fortified with bartisans (projections
for defending the walls) and machicolations. These
continued to be the dwelling-places until the time of



SAXON PERIOD 3

Cromwell, and it was only because it was then proved
that such Towers were of little avail against gun-
powder, that they were discarded in favour of a more
convenient type of plan.

The Yeoman's House—The yeoman’s house in
each period frequently consisted merely of the Hall
in the centre with the Solar, Lord’s Chamber or
Parlour at one end and the Kitchen and offices at the
other. ;

Materials—As transport was both difficult and ex-
pensive, the local materials were utilized for building,
and this fact alone gave the houses distinctive
characteristics according to their different districts.
Thus the sfone houses of Somersetshire, Wiltshire
and Gloucestershire, the dr»zc£ houses of the Eastern
Counties, especially of Norfolk, Suffolk and Essex,
and the fint houses in the chalk districts of Norfolk,
Essex and Kent, form the special types peculiar to
these districts, while fimdber houses were constructed
in the neighbourhood of forests, as in lLLancashire and
Cheshire.

We find too that timber, notwithstanding its inflam-
mable nature, was frequently employed, even when
other materials were available. It was the use of this
particular material which made it possible to construct
the picturesque overhanging upper stories formed of
timber uprights with a filling of brick and plaster.

We now turn to the consideration of the evolution
of the Home in each successive period.

SAXON (ELEVENTH CENTURY)

During the period known as the Dark Ages,
which covers about six centuries from the break-
up of the Roman Empire ¢irca A.n. 400 to the com-
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with wicker shutters, and warmth was obtained from
the log fire on a central hearth, the smoke escaping
through an opening in the roof.

Chamber—In the better class of dwellings a second
apartment known as the Chamber was sometimes
added, and was used during the day as a withdrawing-
room for business, and during the night as a private
sleeping-room.

The royal residences, however, were provided with
extra accommodation, consisting of the Chapel, Gran-
ary, Bakehouse, Storehouse and Kitchen, the latter
being usually detached on account of the risk of fire.

NORMAN (THE LATTER PART OF ELEVENTH
CENTURY AND THE TWELFTH CENTURY)

Castles—During the latter part of the eleventh and
the commencement of the twelfth centuries numerous
castles were constructed, and over one thousand were
built during the reign of Stephen alone.

The Square Keep, or stronghold, was usually
four stories in height, and was surrounded by an
inner and occasionally also by an outer “ Bailey ” (i.e.
ward or court) and by a lofty wall with ramparts and
a deep moat.

The Royal Castle known as
the Tower of London (Il 1),

constructed by Bishop Gundulf, TOWER oF
In A.D. 1078, for William I, is .. %Emﬁﬂ{ﬂﬂ..@-}w
an important example to which  THIEBFLEOR

ILr. 1. PLAN oF KEEP oF

many additions were made by
later monarchs. It has an Outer
Ward protected by a surrounding wall with eight
towers and an Inner Ward protected by another wall
with thirteen towers.

THE TOWER oF LoNDomN,
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The Shell Keep is another type supposed by some
to be derived from an Anglo-Saxon precedent, in
which the buildings were arranged round a polygonal
or circular court.

Windsor, Rochester, Alnwick, Warkworth, Berke-
ley, Warwick, Newcastle, Arundel, Norham, Bam-
borough, Dover, Richmond (Yorks), Cardiff, Farnham
(Surrey), Durham, Chipchase, Scarborough, Oakham
(Rutland), Oxford, and Castle Rising (Norfolk), are all
examples of the period, which have been either much
altered to bring them into line with modern require-
ments or have been allowed to fall into a ruinous
condition,

Monastic Buildings-—Monastic buildings were con-
siderably in advance of the primitive castles. Castle
Acre Priory, Norfolk, has apartments, such as the
Refectory, Dormitory, Library, Scriptorium (Writing-
room), arranged around a cloister garth, on the north
side of which was the church.

Manor-houses—Manor-houses, Farm-houses and
Granges were frequently walled and moated, and
appear to have been built on one uniform plan, com-
prising a Hall with chambers adjacent.

The Hall was frequently the only large apartment in
~ such edifices to accommodate the owner, his retinue
and servants,

In Saxon and Norman times the Manor-house was
known as the Hall (from the Anglo-Saxon /4eall),
which appears to be the origin of the modern term
Hall as applied to so many country residences. This
apartment, and not infrequently the whole building,
was in medieval Latin termed the aw/a.

Thus the Hall with its central log fire, the Solar
or chamber, frequently on an upper story, the Kitchen,
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the Servery or general service-room, the Larder for
preserving (larding) meat, and the C»t:llf:t1"{t"req-.vs:ntlyr
situated under the Solar), made up a typical Mano{‘-
house of the period. In the succeeding cenj:uries this
arrangement was adhered to, other rooms being added
to correspond with the new ideas of comfort and
convenience.

Boothby Pagnall (Lincs) Manor-house and the
old house at Christchurch (Hampshire) are examples
of this period.

Peasants' Dwellings—The smaller houses of the
peasants or serfs, which were gradually grouped
around the castles, were of a very simple character,
and frequently had only one living-room.

Town Dwellings—The town dwellings often con-
sisted of a ground-floor shop, behind which was the
living-room and a yard. An external door sometimes
‘led to a staircase which gave access to an upper floor.

The Jews' House, Lincoln, and Moyses' Hall at
Bury St. Edmunds are fine specimens of this period.

EARLY ENGLISH (THIRTEENTH CENTURY)

Castles—The thirteenth century was largely de-
voted to the enlargement and improvement of exist-
ing castles.

The inconvenient four-storied Keeps, although still
retained in some cases for use in times of war, were
frequently abandoned in favour of a Hall and
Chambers constructed in the Inner Ward.

‘The Hall, which was usually the third story of the
Keep and had over it the Chamber or Withdrawing-
room, was reached by spiral stairs and was found
to be in a very inconvenient position, more especially
having regard to the increased hospitality of the
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period. Many castles therefore still retained the
Keep and surrounding walls and defences, and were
brought up to date by the addition of a new building
on the lines of the Manor-houses which were then
being built. Such houses were constructed in the
space within the Inner Bailey, and consisted of a
capacious Hall, one wall of which formed part of the
circumvallation, At one end of this Hall were placed
the Kitchen and domestic offices, and at the other the
Solar and other family apartments,

The new castles built principally in Wales by
Edward I were designed on the new concentric
model, in which the Citadel was not the Keep
of the Norman period but the Inner Court or Bailey,
which contained the residential building ranged around
its walls, and formed a private court surrounded by a
massive line of towers, and further defended by other
lines of circumvallation, which contained the stables
and other out-buildings.

ExamrLes —Caerphilly (Glamorganshire), Beau-
maris (Anglesey), Conway (Carnarvonshire), Prudhoe
(Northumberland), Pembroke, Leeds (Kent), and
Stokesay (Shropshire) are examples of this period.

Manor-houses—There was now a considerable im-
provement in the arrangement and an increase in the
number of the apartments in the Fortihed Manor-
houses belonging to the Clergy and to the Crown, and
during the reign of Henry 111 licences to ** crenellate ™
or fortify Manor-houses were largely issued. Yan-
wath Hall(Westmorland), Charney Bassett (Berkshire),
and Little Wenham Hall (Suffolk) are of this period.
Such Manor-houses were preferred as permanent
family residences to the inconvenient Keeps of the
earlier period. Much information concerning those
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which belonged to the Crown is to be obtained from
the Liberate rolls of Henry 111, and we first hear of
the Buttery, Pantry, Larder, and Wardrobe, but
these were more commonly found in the fourteenth
century and are there described (see p. 14). .

The Hall—The Hall was still the principal living-
apartment and also formed the general dormitory, in
conjunction with the lofts and stables which were still
utilized by the retainers.

Family Apartments— ['he apartments adjacent to the
Hall were sometimes so arranged as to form three
sides of a quadrangle, as at Charney Bassett (Berk-
shire), where a Chapel or Oratory adjoins the Solar
or Upper Chamber.

The apartments were all approached through one
another, and thus formed thoroughfare rooms. The
fireplaces were few; the Hall still preserving its
central hearth; other rooms being probably heated
by portable braziers.,

Windows—Windows of domestic buildings appear
to have been first glazed in this century, but glass
was a luxury and was still used in conjunction with
wooden shutters, such as may be seen in the poorer
districts of old Continental towns. The absence of
glass in domestic buildings was due to the fact that
none was manufactured in this country until the
fifteenth century, and it is not till A.p. 1439, in
connection with the Beauchamp Chapel (Warwick),
that any mention of English glass occurs. Up to this
period it had been obtained from Normandy, the Low
Countries and Venice in exchange for wool—the
English staple production—but owing to its fragile
character there had not been any extensive importa-
tion of it.
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Furniture—The walls were generally bare, without
either tapestry or wainscoting. The furniture was of
the rudest description, and was limited to tables
resting on trestles and benches and forms made by
carpenters on the spot. The bed was occasionally
of the tester (festier) type, i.e. provided with a canopy
for the protection of the head.

Floor Coverings— ['he Hall Floor was still usualI}r
of clay. Carpets were introduced from Spain by
Eleanor of Castile, but were extremely rare, and
could only have been used in the better type of
houses, for the poorer classes had only the barest
necessaries.

DECORATED (FOURTEENTH CENTURY)

Castles—Castles were now constructed upon the
model of the Manor-houses of the day. Kenilworth

=g ' v

E
“CrENT

WERLERTH

CASTLE  A:NORMANKEEPIZ0, “B-BANQUETING HALL 13%2
G MERVYN'S TOWER, D-WHITEHALL € -PRESENCE CHAMBER 1392
F + HENRY "™ BUILDINGS 1520, G-LEICESTER:3 BUILDINGS 571

ILL. 2. Pran oF KENILWORTH CASTLE, WARWICKSHIRE.

Castle, which came to John of Gaunt by marriage in
A.D. 1362, is an example of a castle which was much
altered during this period. The Norman Keep was
retained as a relic of the past and as a means of
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defence, but was not incorporated in the new build-
ings which were constructed round the Inner Court.
These had a fine entrance porch, and there was a
magnificent banqueting-hall with screens and dais,
family apartments, kitchen and offices (Ill. 2). The
castle was further altered two centuries later by the
Earl of Leicester.

Pele Towers— 'he fortified houses known in the
border counties of Wales and Scotland as Pele
ZTowers were in many cases merely the original Keep
round which the later buildings were grouped. The
ground floor of the Pele Towers was usually vaulted,
the upper stories having wooden floors and roofs
with the staircase in the thickness of the wall.

Manor-houses—A characteristic Manor-house of the
period was built round either three or four sides of a
quadrangle, and the entire space thus occupied by the
court and buildings was surrounded by a moat.

The gatehouse on the entrance side was protected
by a portcullis and drawbridge, and the whole pre-
sented a castellated appearance. On the side opposite
the entrance was the porch leading to the Hall, with
the Kitchens and Offices arranged on one side, and the
family apartments and chapel on the other (11l 3).

A Porch led into the screens (Ill. 3¢), a passage-
way or vestibule which was separated by two doors
from the Hall itself, and by three doors on the other
side from the Kitchens and Offices.  Over this passage
was the Minstrels’ Gallery.

In the Vestibule there was usually a lavatory basin
with water-drain, for washing the hands before and
after meals.

The Hall—The Hall, which had already taken the
place of the older Keep, and had become the
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of an estate.” The Hall, as in the previous century,
frequently formed the sleeping-place for the retainers,
who were, however, sometimes lodged in dormitories
or in the stables.

It was also still the general custom for the family,
the guests and retainers to take their meals in the
Common Hall, where the family were seated at the
high table on the raised dais (Ill. 3 A) at the opposite
end to the screens; but as time went on there was
a desire for greater privacy, and so the family dined
in one of the smaller rooms.

Family Apartments— | he Family Apartments were also
gradually increased in number in order to afford more
privacy.

The old Solar, also known as the Lord's Chamber
or Parlour, was increased in size and became known
as the Withdrawing-room (hence Drawing-room),
and was frequently situated behind the dais on the
upper floor, with an opening which enabled the master
to have surveillance of the proceedings in the Hall
below. There was sometimes a Cellar or a second
Parlour under this apartment on the ground-floor level.

A Lady’s Chamber (or bower) was now often pro-
vided in the larger houses in proximity to the With-
drawing-room, and no doubt frequently also answered
the purpose of the best bedroom.

Bedchambers—Besides the Withdrawing-room and
Lady's Bower which usually contained beds, there
were a number of Bedrooms in these larger houses,
many of which were no doubt provided with several
beds according to their size.

Bathroom—This room appears to have come into
existence in a very primitive way, and was provided
merely with a large tub and a lead-lined stone laver.
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meat being brought into the kitchen in such quantities
as were required. Sometimes salting was preferred,
in which case the apartment was known as the Sa/-
sarium.

Fireplaces— Wall fireplaces with corbelled chimney
hoods became more usual in this century, but although
these were found in the Withdrawing-room and
smaller apartments, the Hall frequently had only the
central fire placed on a hearth.

Charcoal, wood and turf were the most usual fuels,
but coal appears to have been used to a certain
extent, although it was from time to time prohibited
as a nuisance,

Windows— Glazed windows were still rare except
in the most important houses owing to the costliness
of glass and the fact that it was not then manu-
factured in England (see p. 9).

Walls and Floor Coverings— Rushes and straw, some-
times mixed with sweet herbs, formed the usual carpet-
ing, but the dais in the Hall frequently had a wooden
floor. The walls were now hung with tapestries and
trophies of the chase.

ExamrLEs—Penshurst Place, Kent (Ill. 3), of the
period of Edward II, is a typical example of a fine
Hall with raised dais and bay window at one end and
the screens at the other, while the open timbered
roof has still the louvre or opening for the escape
of smoke from the central fire.

Ightham Mote (Kent), Raglan, Langley and
Haworth Castles, Sutton Courtenay Manor-house
(Berkshire), Prior Crawden's House, Ely, parts of
Broughton Castle (Oxfordshire), and Ludlow Castle
(Shropshire) are smaller examples of the Manor-house

Ly pe.
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The serfs became the hired labourers, and had
greater freedom than their predecessors.

Castles—The castles of the border counties, such
as Alnwick, however, still retained the same military
character owing to the troubled state of these districts,
so that the Border Manor-house or Pele Tower (see
p. 11) was built on the old lines even as late as the
sixteenth century.

Warwick Castle,dating from the end of the four-
teenth and the beginning of the fifteenth century,
retained features which before the invention of gun-
powder must have rendered it wellnigh impregnable.
Among these were the portcullis, which we believe is
still used every night, the walls of enceinte, the battle-
ments and a//ures behind them, bastions and machico-
lations from which hot tar, stones and other missiles
could be dropped on the besiegers.

The Hall, as in other examples of the period, had
its former prominence somewhat diminished by the
provision of separate Dining- and Drawing-rooms.

The remains of Hurstmonceaux Castle (Sussex),
Lumley Castle (Durham), Warkworth Castle (North-
umberland), Tattershall Castle (Lincolnshire) are other
examples which date from this period.

Manor-houses—The Manor-houses of the period
on the borders of Scotland and Wales, although still
fortified to a considerable extent, show the conflict
between the increasing desire for domestic comfort
and the occasional necessity for resisting attack. The
authority of the Crown and increased efficiency of
armaments rendered the fortification of the houses
useless ; so that when the gatehouse, battlements and
towers of the earlier period were still retained, they

were more as ornamental features than for defence,
2
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[t also became the custom to provide a Scullery
(scutellarium), Bakehouse (pistrina), Brewhouse, Dairy
and Mill, while granaries and outbuildings became
more Numerous.

Stables were sometimes built apart round a special
court or stable yard,

Furniture—QOriginal furniture of the period is rarely
seen, and our knowledge of it is obtained principally
from illustrated manuscripts. Chairs were not com-
monly used, but window recesses had stone benches
on each side such as still exist in college rooms at
the Universities, and these were the favourite nooks
and corners of the apartments.

Tables were principally formed of boards and
trestles, and chests were also used for this purpose.

The floors were still covered with straw, rushes or
matting (see pp. 10 and 15), carpets not having yet
come into general use.

ExamrrLes—Wolterton Manor-house at East Bar-
sham (Norfolk) is very complete as an example of the
development of this period. It has a fine detached
gatehouse, while the main building contains the
Porch, Screens and Hall with Bay Windows. The
family rooms are reached from the dais and the
Kitchen and Offices from the Screens. South
Wraxall Manor-house and Great Chalfield (both in
Wiltshire) are fine examples of convenient dwelling-
houses erected in a peaceful county, with scarcely any
attempt at fortification, although the latter house is
surrounded by a moat,

Oxburgh Hall (Norfolk), a moated quadrangular
example,! Haddon Hall (Derbyshire), with a double

1 See l‘lntf: 131 of A History of Architecture on the Comparative
Methed (5th Edition) for a plan of this house.
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distribute vast sums of money and great tracts of land
among his courtiers, many of whom were also rich
and prosperous citizens, who gratified their ambition
as landed proprietors by the erection of houses suit-
able to their newly acquired rank.

Manor-houses— The Tudor Manor-house of the
sixteenth century was a continuance of the fifteenth-
century type ; the rooms were grouped round a quad-
rangular Court, as at Compton Wynyates (Warwick-
shire) and Sutton Place (Guildford). The typical
examples have battlemented parapets which, although
no longer useful for defence, were still retained as
ornamental features. The entrance to the Courtyard
was usually in the centre of one side under a gate-
house which gave it prominence. On the opposite
side of the Court was the entrance porch leading to
the Screens and Hall, while the various living-rooms
and offices were ranged along the two remaining
sides. Such rooms were usually ‘thoroughfare”
rooms, and in some cases were also entered from
the Courtyard.

The Great Hall (see pp. 4, 9, 11, and 18) declined
still further in importance, pari passu with the state
and grandeur of the hereditary landowner, but it was
still the principal apartment and formed the central
feature of the plan. Its decrease in size was in some
measure due to the reduction of the number of
military retainers by legal enactment, and also to the
fact that many industries formerly carried on in the
feudal house were transferred to craftsmen who lived
and worked in the village instead of in the great
house. The better accommodation provided by inns
may also have contributed to this change.

The side fireplace with its richly carved overmantel
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From this list it will be seen that many offices were
provided which in these days would not be necessary,
owing to the ease of communication and accessibility
to external sources of supply.

Gardens—Gardens were laid out in accordance with
simple theories, based upon a definite plan em-
bracing some architectural design in the way of steps,
balustraded terraces and the like. A Bowling-green
was often introduced into the gardens attached to the
larger houses.

ExamprLEs—ComptonWynyates(Warwickshire)(a.p.
1520) consists of a complete quadrangle, entered on
one side through a gateway opposite to the door of
the screens on the other side of the Court. The
lofty Hall has a fine bay window, and there are several
staircases, the principal one being added in a later
period. This is a picturesque example in which there
is considerable irregularity of disposition, especially in
the case of the entrance, which is not central to the
court or facade.

Sutton Place, Guildford (a.p. 1523-5), is another
example of the quadrangular type, but the en-
trance side has been removed. There was more
attempt at symmetry in this example, for the en-
trance to the Hall is on the axial line, and an
extra bay window was placed in the angle of the
Courtyard to balance the Hall bay at the corre-
sponding angle. The rooms round the Court must
have been thoroughfare rooms in this example, as
no space exists for a passage or corridor. The
windows are still cusped in the late Perpendicular
manner, and the battlemented parapet is a feature
of the design.

Hengrave Hall (Suffolk) (a.n. 1538) also supplies an
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Two general types of plan were in use. The
smaller type, derived from the simple medizval
manor-house, consisted as before of a Hall placed
centrally with Kitchen and offices at one end and
family apartments at the other. The larger type
was evolved from the quadrangular medieval plan,
which the Elizabethan and Jacobean architects modi-
fied by omitting one side. This resulted in an

STARCAE CALLERY
p | HATFIELD |
CORRIDGR HOUSE

Y
QUADRANGLE

- x !
GROURD FLOGR PLAR - FIR3Y FLOGR PLAK

ILLs, 4 AND §. HaATFIELD HoUSE, HERTS.

“E "-shaped plan, securing sunlight and a freer
circulation of air into the Court, as at Hatfield House
(Ills. 4 and 5).

The “H "-shaped plan was evolved by extending
the wings as at Holland House, London (I1l. 6).

Other fanciful plans showing extreme originality
were also employed, as, e.g., Longford Castle, a tri-
angular house attributed to John Thorpe.

The Hall—The Great Hall was not universal in
this period, and even when found does not occupy
such a disproportionate space as formerly, being, in
fact, retained from the medizval period in order to
give a certain state and dignity to the house, although
the spirit and meaning of its old character had de-
parted.

The old college Halls of the Universities and the
Inns of Court of London still retain the old arrange-
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ment with dais and high table, but these would appear
to have had their origin in early monastic institutions
and not in the feudal system which produced the Hall
of the medizval period.

The Hall was usually lined to a height of eight or
ten feet with oak panelling, while above were arranged
the trophies of the chase, armour, ancestral portraits,
family relics and heirlooms.

ILL. 6. PrLANS AND ELEvaTION oF HorLranp House, KENsSINGTON.

The carved oak screen and Minstrels’ Gallery, the
raised dais and lofty bay windows, the imposing fire-
place richly carved with the owner’s coat-of-arms,
and the ornamental plaster ceiling are well-known
features.

The Staircases—Staircases are important because the
chief living-rooms, which were frequently on the first
floor, demanded an easy means of approach, and
they are numerous because the Hall was frequently
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two stories in height, thus dividing the upper floors
into two parts, access to which was only obtained by
separate staircases. They are generally placed in
connection with the Hall, and with their heavily
carved newels, pierced balustrading and rich carving
give an air of spaciousness and dignity to the in-
terior. .

The Long Galleey— | here is no feature more charac-
teristic of the period than the Long Gallery from
which the modern term picture gallery appears to
be derived. Their origin is doubtful, but they may
have been used for exercise or for the display of
objects of art; for the fashionable pastime of “collect-
ing” seems to have commenced about this period.
They undoubtedly sometimes served as a means of
communication between the wings of the upper floors
of the house, when the Hall was two stories in height.
They were situated on the upper floor, and often
extended the whole length of the house. The pro-
portions of the Long Gallery vary from those of the
Great Hall, in being comparatively low and narrow
in proportion to their length. This effect, however,
was frequently relieved by projecting room-like bays,
like those at Haddon Hall, which are as much as
fifteen feet by twelve feet.

The walls usually had oak panelling for their full
height, and the plaster ceilings were richly modelled.!

Family Apartments—The Dining, Withdrawing-room,
Chapel, Bedrooms and offices were based on those
of the medizval period, but arranged with greater
regard to convenience.

! For lists and dimensions of some Elizabethan Galleries, see A
History of Architecture on the Comparalive Method (5th Edition),

P- 555
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THE LATE RENAISSANCE PERIOD: AxcLo-
Crassic, QUEEN ANNE AND GEORGIAN (THE
LATTER HALF OF SEVENTEENTH CENTURY AND
EIGHTEENTH CENTURY)

During this period the influence of the work of
Palladio on the great English architect, Inigo Jones,
resulted in a breaking away from the English model ;
so much so that the new style is termed ‘ Palladian ”
and resulted in an architectural revolution, such as
was effected by Brunelleschi in Italy.

The *“Orders of Architecture” were used to give
importance and dignity, and were employed in the
smaller houses in the entrance doorways, fireplaces
and wall-surfaces, etc. :

The fireplace with open dog-grate, after Jacobean
models, was often richly treated with columns, while
the overmantel had carved festoons with coat-of-arms,
the whole design being in harmony with the treat-
ment of the walls.

Architecture was also to a certain extent taken up
as a fashionable study, as may be seen in the erection
by the Earl of Burlington of the well-known villa at
Chiswick, which was a copy of the Villa Rotonda
at Vicenza by Palladio. It is an Italian country
house quite unsuited to the English climate, and has
had no effect on the traditional architecture of this
country.

Anglo-Classic Period: The Country Mansions—A
large number of mansions were erected which exhibit
a stateliness and grandeur well suited to their purpose
as country seats for the English nobility, although
the practical requirements of domestic convenience
were still frequently ignored,
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of planning, but his designs were principally of the
central block type. Amongst his reputed domestic
works are Groombridge Place, Kent; Belton House,
near Grantham (A.n. 1689), and Marlborough House,
London (a.n. 1698), with wings added later ; besides
considerable additions to Kensington Palace and
Hampton Court.
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ILL. 8. PrLanN SecTiOoN AND ELEvaTiON OF CASTLE HOWARD,
YORKSHIRE.

Queen Anne and Georgian Period: The Country
Mansions—A large number of mansions were erected

in the eighteenth century by later architects, among
whom may be mentioned Nicholas Hawksmoor,
Sir John Vanbrugh, William Talman, Willlam Kent,
John Carr of York, Colin Campbell, Isaac Ware,
George Dance, the Brothers Adam, John Wood
of Bath, Sir William Chambers and many others.
The Italian type of plan still prevailed, the Entrance
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Staircases leading to the Bedrooms on the upper
floor were usually symmetrical (I1l. 8), on either side
of the Entrance Hall, and the various apartments
were grouped with special regard to symmetry and
stateliness at the expense of practical utility and con-
venience.

Pope satirized this prevailing idea in the following

lines :—
“'Tis very fine.

But where d'ye sleep, or where d'ye dine ?
I find by all you have been telling
That ’tis a house and not a dwelling.”

The modern science of sanitation was still in a very
backward state; the supply of lavatories and bath-
rooms was limited, and such as existed were badly
placed, insufficiently ventilated and inadequately
drained.

Formal Gardens— | hese houses of the late Renais-
sance were surrounded by formal gardens laid out on
geometrical lines ornamented with sculptured figures
and vases and with flights of steps and fountains,
forming an ideal setting for a country house.

ExamrrLes—Many of these mansions are illustrated
in the volumes of the Vitruvius Britannicus and indi-
cate a passion for symmetry, together with a waste of
space and inconvenience of disposition; but no one
can deny the magnificent effect of many of these
stately compositions.

Castle Howard, Yorkshire (Ill. 8), Blenheim Palace
(Oxfordshire), which is peculiar in having internal
courts, Seaton Delaval (Northumberland), all have
detached wings containing Kitchens, Stabling, etc.,
with two connecting portions of quadrant forms treated
as colonnades. Holkham Hall, Norfolk (Il g), and

3
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roof, with simple dormer windows which complete the
ensemble of an unpretentious work of art in conso-
nance with eighteenth-century civilization.

Many of the smaller examples in towns, owing to
the cost of land, are attached buildings, and depend
mainly on the distribution of their windows and well-
proportioned entrance doorways for effect.

Furniture— Walnut was much used for furniture
during the latter part of the seventeenth century, and
the effect of the” Restoration and Dutch influence, is
evidenced in the designs. Mahogany appears to have
replaced walnut for furniture about A.p. 1720. Chip-
pendale in the first half and Heppelwhite and Shera-
ton in the second half of the eighteenth century
continued the traditional methods of craftsmanship,
combined with sturdy Renaissance columns and scrolls
in harmony with the architecture of the period.

The system of veneering also came into general
use, and the preference for classical designs affected
even the most ordinary pieces of furniture, and pro-
duced in the latter part of this period and the first
quarter of the nineteenth century what has been
called the Composite Age.

MODERN ARCHITECTURE (NINETEENTH
AND TWENTIETH CENTURIES)

The Break-up of Tradition—The nineteenth century
was in the main a century of revivals of past styles
of architecture, and was remarkable for the break-up
of tradition, due in large measure to the prevailing
freedom of thought and desire to evade the restraint
of authority.

In the early part of the century the traditional
Georgian art was in vogue, but this gave way to the
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and the cessation of the land and sea wars that had
engaged the forces of Europe from 1789-1815 tended
to bring about a change in the ideas of Europeans
between the years 1815 and 1850,

The study of the Middle Ages, owing to the writ-
ings of Sir Walter Scott, Goethe and Victor Hugo,
became fashionable, and this helped to produce the
Gothic Revival in art, which was aided, in A.D. 1819,
by Rickman's “ Attempt to discriminate the Gothic
styles.” The writings of Pugin, Brandon, Britton and
others also helped forward the movement.

In the first instance, the revival seems to have been
brought about by a desire to produce the decorative
treatment of the Gothic style, but the chief reason
which caused the Tudor style to be used was its
adaptability of plan to modern requirements.

Attention was also ably drawn to the Gothic period
by Sir Charles Barry's designs for the Houses of
Parliament, in which a stately classic plan was clothed
with a Tudor dress.

The Elizabethan Revival-A somewhat later phase,
still on the same lines as regards the plan, was the
Elizabethan revival which was a reversion to an
eminently useful and national type of art.

This revival answered the practical requirements of
everyday life, in which convenience entirely governed
the design, and symmetry was not considered essen-
tial, except so far as it resulted from the requirements
of the plan, which still, however, continued in many
instances to follow the old Georgian type.

Conclusion—1'0 attempt, however, to enumerate even
a selection of the types of houses erected during the
nineteenth and commencement of the twentieth cen-
turies would, of course, be impossible. The principles
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sufficiently below its surface ; for the lower the water
is in the soil the less the evaporation and the warmer
the adjacent air,

Subsoil Drainage—Subsoil drainage facilitates the
passage of the surface water into the ground beneath,
and thus reduces the amount of the evaporation. This
is usually effected by means of unglazed, unjointed
agricultural drain-pipes, butted against each other, and
generally placed about three feet six inches below the
surface of the ground with a good fall to a ditch,
stream or river. The lines of pipes are placed at
distances which vary from three feet to six feet apart,
according to the nature of the soil, for it is obvious
that in a sandy soil a single drain will lower the level
of the ground water over a larger area than in a stiff
clay soil, where drains must be placed closer together.
Some authorities hold that ground water should not
be allowed nearer than five feet from the surface, but
this appears to involve unnecessary expenditure. The
drains, it need hardly be said, should be entirely
independent of any drain used as a vehicle for
sewage,

Drained and undrained sites have been tested by
various authorities, and many years ago Sir Douglas
Galton found that a well-drained field had a tem-
perature of as much as six or seven degrees Fahren-
heit higher than an adjacent undrained field.

Kinds of Soil—Rock is an impermeable formation
which makes in many respects an admirable site for
houses, but care must also be given to the surface soil,
as it may consist of decaying organic matter. This
was found to be the case at the Peninsular Sanatorium
near Hong-Kong, where, although the site is of
granite formation, a severe epidemic broke out
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from higher levels should be avoided, as it I.Jrecli?-
poses people even in temperate climates to EP[ClEI:I‘llC
diseases. High positions exposed to winds blowing
over low marshy ground, although some distance
away, are in certain climates unsafe, because of the
liability to induce fevers.

Points to consider in selecting a Site—The suita-
bility of a building site can be tested by bearing in
mind the following points which are here tabulated for
reference :— |

1. The local climate should be healthy.

2. The soil should be dry and porous.

3. The ground should fall in all directions to facili-
tate drainage. If possible a position on a steep slope
should be avoided, as high ground near a building
causes the air to stagnate. This was proved very
conclusively at Balaclava, where the mortality in the
soldiers’ huts which were placed on a steep slope was
much higher than in those which were otherwise
situated.

4. There should be a free circulation of air in the
district, and muddy creeks and ditches, undrained or
marshy ground should not be close to the house, or in
such a position that the prevailing winds would blow
the damp exhalations over the buildings.

5. If the site be an exposed one it may be sheltered
from the north and east by trees, which should be at
a sufficient distance, however, to avoid causing stagna-
tion of air or dampness. As a general rule trees should
not be nearer to a house than at least their own height.

6. The healthiness may be further tested by the
rate of mortality in the district, and in the case of

a health resort consideration should be given to its:
disease-curing properties.
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waste water to provide power for an installation of
electric light.

I11. If the owner is of a sporting nature, information
should be obtained as to the nearest meets of harriers,
fox and stag hounds, and the proximity of fishing,
oolfing, polo, etc. Records of shooting-bags on the
estate might also be obtained.

I12. The train service, postal arrangements, shopping
possibilities and cost of installing telephone should
also be considered.

13. Sites near a main road should as a rule be
avoided owing to the nuisance of motor traffic.

I4. It is well to inquire whether any part of the
neichbourhood is likely to be handed over to the
speculative builder, for this might result in the erection
of a class of house which would change the character
of the neighbourhood.

15. The proposed tenure of the land—freehold,
copyhold or leasehold—must also be borne in mind,
and it is sometimes convenient to get an agreement
for a lease with an option of purchasing the freehold,
within a given number of years, at a stated price.

16. The amount of the rates and taxes should also
receive attention, as in some districts these are almost
prohibitive.

——

[t will be seen that the choice of a site is an
important question, and when one has been found
probably the best thing to do is to obtain an option

for a given time upon it, and then to seek expert
advice.
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pass one another. In order to prevent over-fatigue
to delicate people, they should not be designed in
longer flights than ten steps without a landing. The
construction should be strong enough to avoid ob-
jectionable creaking, which interferes with the quietude
so essential to a well-ordered house,

The proportion of height to width of tread is
important. The rule that twice the height of the riser
added to the width of tread should equal twenty-four
inches will be found to give a comfortable proportion.

Dining-reom— T he Dining-room aspect should usually
be north, east or north-east. If also used as a Break-
fast-room, it should certainly have a few points of
east, so as to get the morning sun, and this can be
effected by means of a bay window (Ill. 267). A
western aspect should be avoided, as the level rays of
the sun on a summer evening tend to make the room
hot and unpleasant at a time when it should be cool.
The Dining-room should of course be near the
kitchen quarters, but separated by a well-ventilated
Servery, so arranged as to exclude kitchen smells.
A recess for the sideboard may be formed (Ill. 226)
at the end near the serving-door or hatch, which
should always be provided.

Drawing-room— T'he Drawing-room should have a
southern aspect, but anything between south and west *
is suitable. The room should be bright and cheerful
with plenty of window-space, and with bay windows
to form attractive corners. It may open on to the
flower garden or be formed in connection with a
Conservatory as shown in Ills, 22 ¥, 226, 273,842, FET,
267, 279, 293 and 310,

Library—The Library should be in a qmet and
retired position for purposes of study, and 1s best

4
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A ventilation flue is required by all sanitary authori-
ties in bedrooms which have no fireplace, but the
latter should be provided
where possible. I

The position of the dress-
ing-table, wardrobe and wash-
stand should also be con-
sidered, and the doors and
fireplace planned with regard

to these fittings.
Types of Plans—The plans

throughout the book have
been selected as showing vari-
ous types of houses, but each
building should be designed
with reference to the exigencies of site and surround-
ings and the personal idiosyncrasies of the owner.

The following plans, however, may show some
of the principles which should
guide us in certain cases.

Ill. 10 shows a detached house
for a narrow suburban site, with
three rooms communicating.

[t indicates an attempt to give
the hall a more inviting character
by making it square in shape and
by the addition of a fireplace.
The lavatories are cut off from
the houses as much as possible,

j and are shown In connection

Fesr Froor. Grouwn Foox, WIth the front entrance.
fe Sﬂi:rrr:i;ﬂii;::::u]El'mum Ills. 11 and 12 are the grc:und
and first-floor plans of a pair of

semi-detached houses. On the ground floor a square

Irr. 1o, A SuBurRBaN HOUSE.
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There is a large square hall with fireplace, lit from
windows high up in the pantry wall. The consulting-
room (library) surgery and waiting-room are self-
contained and yet in communication with the house,
The surgery entrance is in connection with the
waiting-room, as are also the lavatories. The library
is in touch with the front door.

The pantry acts as a ventilating lobby between the
dining-room and kitchen.

I1L 16 represents a pair of work-
men’s cottages or two houses of
a terrace of small dwellings. A
laroe living-room and scullery
are provided, in connection with
which is a bathroom.

A bathroom used to be seldom
found in a workman’s cottage, but
it is perhaps more necessary in
this class of dwelling than in any L0,

. WorkMEN'S COTTAGES.

other, owing to the nature of the

' — work carried on by the arti-
san. The bath, being close
to the scullery, can be readily
supplied with hot water, and
the room becomes, in fact, a
lavatory and bathroom com-
bined.

I[lls. 17 and 18 are the
ground and second-floor
plans of a town house, the
first floor being omitted,
because it is given up to
AT s obs e S5aes s B L, L€ ‘reception-pooms, -which
Iuis. 17 AND 18, A Tows House, Need no explanation.
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miniature features which are supposed to give scale,
but of which the net result is often a toylike struc-
ture, with a fussy and strained effect, which is an
outrage on good taste. It is perhaps a question
whether any design of intentional picturesqueness
has ever equalled the accidental grouping that is
sometimes found in old houses, whose history clearly
shows that there was no deliberate intention to pro-
duce the total result.

One leading principle in this class of design is that
the building should have the long and low effect
which is so much admired in the old farmhouses, and
is so different from the ugly, cubical, boxlike structure
which was the fashion in the Early Victorian period.

The internal height of the rooms is a very important
matter, and it is a good rule to follow to make them
as low as you dare. The subject is dealt with at
length in chapter vi., page g1. It is best, however, to
consider external design in relation to the wvarious
parts of the building, such as walls, windows, door-
ways, roofs, turrets and chimneys; but a pleasing
result is sometimes produced by keeping down some
parts of the design to the height of one story, as
in Ills. 241, 299, 321, 324.

Walls—The base of walls should be treated so as to
give an appearance of strength, and there are many
ways of doing this, one method being to project
the lower portion. This projection should be of
sufficient width and height, and is sometimes made
to coincide with the sills of the ground-floor windows
in order to obtain an effective proportion. In place of
any projection at all a stone or rough granite base
may be formed as shown in Ill. 257, and other treat-
ments are seen in llls. 214, 241, 258, 315 and 324.
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in Ills. 241, 258, 262 and 315. The method of secur-
ing the tiles to the wall is shown in 1l 24.

(¢) Rough Cast— Rough cast or Harling, as it is
called in Scotland, forms a very pleasing finish and
has several advantages, including that of helping to
keep the walls dry. The materials used are stated in
chapter v., page 77, and examples of this treatment
are shown in Ills. 201, 214, 220, 224, 240, 247, 274,
278, 282, 306, 322 and 324.

(f) Halftimber—Walls formed of timber uprights with
brick and plaster filling are picturesque, but the
method of forming them with thin facing boards in
lieu of solid timber framing should be avoided, as it
will not last and is sure to give trouble.

Examples of Half-timbering are shown in Ills. 232,
241, 253 and 257.

(g') Weather Euarding‘&Perﬂr]}f tarred or treated with
preservatives, weather boarding is also used in country
districts with good effect, especially in small cottage
work.

Windows—The type of window adopted by the archi-
tect, whether it is of the sash or casement variety,
is such an important feature in the design, that archi-
tectural style for small buildings can almost be divided
into sash-window and casement-window architecture,
but it will be well to deal shortly with a few general
principles applicable to all windows.

Ground-floor windows should generally have the
glass line about two feet six inches from the floor
(some prefer it even two feet), so that a person can
look out when sitting in an easy-chair, Bedroom
windows should have the glass line rather higher, e.g.
three feet six inches or even four feet, in order to
secure sufficient privacy. The top of the windows
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(6) Casements— Casements, as before stated, are

often more in harmony with country buildings, as they
are simpler and cheaper and require a less formal

GEORGIAN SASH WINDOW,
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treatment. They are hung to stone or solid wooden
frames, usually about one foot six inches to one foot
eight inches apart centre to centre, and look reposeful
and in harmony if arranged on the long and low
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principle as seen in llls. 240, 258, 262, 274, 296, 299,
306 and 322.

In very high windows transoms are sometimes
required to stiffen the mullions near the centre of
their length, but they are best avoided, as they take
away from the reposeful effect of the upright mullions.
If they are used they should be at least six feet
from the floor, so as not to interfere with the sight
line.

One of the upper panes in each room should be
made to open independently, so that sufficient ven-
tilation can be effected in cold weather without open-
ing the whole casement, or if a fanlight is provided
above the transom it can be hinged at the top to
open outwards.

Leaded glass is frequently used with wooden case-
ments, but it is cheaper and quite as effective to have
the small squares formed by the wooden bars as
already mentioned for sash windows. Where the
mullions are of stone, as in the hall windows shown in
[lls. 225, 232, 241 and in other windows illustrated
in 321, 322 and 324, the casements which are to open
should be formed of wrought-iron or steel; and the
leaded lights of those which are not to open can be
fitted direct to the stonework. French casements are
dealt with in chapter vi., page 98.

(¢) Dormers—Dormer windows are necessary for
lighting the rooms in the roof, and if of simple
character and grouped together, with odd panels
filled in with rough cast, as shown in Ills. 241 and
247, they produce a quiet and pleasing effect. They
take the place of gables, but cause the area of the
room to be diminished, as they must be set back from
the face of the wall as in Ill. 208 until a height of

5
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three feet from the floor has been reached for the
window sill,

(@) shutters—The use of sun shutters has often
been carried to excess, as, for example, when placed
on the northern facade of a house, for in this position
they can never fulfil their duty as a protection against
the sun, and thus form an instance of illegitimate
striving after effect.

Doorways— The front doorway is a feature which
lends itself to special treatment, and should generally
be emphasized so as to give it importance and an in-
viting aspect ; shelter of some sort should be provided
for the visitor \between ringing the bell and gaining
admission. This may be effected by a recessed open-
ing as in Ills. 225, 232, 241 and 287, or by a small pro-
jecting roof as in Ills. 247 and 299, or by a simple
treatment in the form of a porch with a carved pro-
jecting hood similar to those of the Georgian period.

The entrance doorway in a small house need not
usually be higher than six feet six inches ; the porch
should be not less than four feet in length and may
be as wide as five feet as in Ills. 211, 221 and 226.
The door itself may, if necessary, be hung in two
unequal widths, and the smaller portion need only be
opened for special purposes as shown in 11l 242.

It is often necessary to introduce more light into a
large hall than can be effected through a fanlight, and
in that case a range of mullioned windows may be
designed with the entrance door as in Qs 225, 232

and 241.

Cornices—One important fact can be learnt from
the study of the best art of the past, viz. that a bold
crowning cornice is a most effective termination to a
building and will give it character and interest. A

S PRSI -
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building of simple design often becomes a ﬁne. com-
position by means of a well-proportioned cornice, as
is seen in the plain yet masterly design, by Inigo
Jones, of St. Paul's Church, Covent Garden, which
he himself called the handsomest barn in Europe.

The stone or wood cornices of the Georgian period
do not exhibit much inventiveness, but they were
well constructed and projected from two to three feet.
They thus serve a useful purpose in keeping the
building dry by preventing falling rain from soaking
down the walls and entering the windows on the
upper floor.

Ills. 208 and 246 have this principle in view, and
the central feature of the latter house is typical of
Georgian architecture ; the cornice is carried up into
a deep pediment, with a low window lighting one of
the upper rooms.

Roofs —The design of the roof should give unity
to the structure, and much depends upon the general
treatment adopted. In the smaller type of house a
roof covering the whole structure makes for simplicity
and repose, while numerous gables and ridges produce
a restless feeling which it is desirable to avoid.

Gables, when employed, should be of simple outline,
with the tiles or slates of the roof projecting, and thus
keeping the walls dry, as in 1Il. 232, for if gable walls
are carried up above the roof surface lead flashings
are required, which causes an additional expense.

Hipped roofs are those which are set back from
the face of the wall, as in Ill. 208. The wall in
this case is terminated by the eaves gutter. Gables
and hipped roofs should not, as a rule, be employed

together in the same design, as this would produce a
confused result.
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The best method of forming the eaves of a sloping
roof is to let the slope overhang the wall two or three
feet (Ills. 282 and 289), as this gives a good shadow
and properly protects the wall from falling rain.

Horizontal parapets are required as a protection for
flat roofs or roofs of an unusual height above the
ground which cannot be reached by a ladder. The
parapet requires an expensive lead gutter, and forms
a lodgment for snow and rain-water such as does not
occur in the ordinary eaves gutter.

The most appropriate materials for covering slop-
ing roofs are tiles, slates and stone slabs.

Tiles— Tiles are generally about 10} in. by 6% in. and
L in. thick, and are either plain or moulded to various
patterns. They are now usually formed with nibs on
their upper end to rest on battens, every third course
being nailed with copper or galvanized iron nails. The
tiles should be laid so that the gauge is not less than
four inches, in order to ensuré that rain does not enter
through the joints (I1l. 37).

Tiles are of various manufacture, but it is well to
use local materials where possible. Broseley tiles of
various colours, such as red, strawberry, brown,
brindled, and blue, have acquired a special reputation
for being hard and impervious to moisture. Sand-
faced, hand-made tiles, such as those to be obtained
in Berkshire, Kent and elsewhere, are to be preferred
to machine-made tiles, as though more absorbent they
weather better. The hard, uninteresting appearance
of the machine-made tile can be avoided by the judi-
cious mixing of old tiles with the new, for they will
soon tone down together and give additional texture
and colour to the building. If new tiles are used
alone it is well to get variety of colour, and not to
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insist, as is so often done, that colour should be uni-
form throughout. Pantiles are mentioned on p. 88.

Tiles are warmer in winter and cooler in summer
than most other roofing materials, and this is an
advantage which ought to weigh with the architect.

Their weathering properties and picturesque effect
add much to the homely appearance of the house.
Artists well know the value of a weather-stained,
many-tinted tile roof, which, when covered with lichen,
adds to the charm of many an old English cottage.

Tiles have the disadvantage of being heavier than
slates, and they absorb more moisture, which is liable
to be communicated to the rafters, but this can be
largely obviated by using only those which are
thoroughly burnt.

Slates—Slates are a species of argillaceous rock
which, owing to lateral pressure, has become laminated,
causing it to split easily in thin sheets along its plane
of cleavage. Slates suitable for roofing purposes are
found in many parts of England and Wales, but the
quality and texture vary a good deal with the locality
from which they are obtained.

Bangor slates should be avoided, for they are of an
unpleasant and gloomy blue-purple colour, which
never tones to an agreeable hue. Irish slates are, as
a rule, somewhat thicker and coarser, especially from
the quarries of Kilkenny and Killaloe.

English slates are thick and have a rough surface
with jagged edges. They are obtained from West-
morland, Lancashire and Cornwall, and are infinitely
preferable to any others, as they are of a beautiful
grey-green colour, which gives a bright and cheerful
appearance and forms a pleasing contrast with red-
brick walls, They should be laid in courses diminish-
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Ing in size towards the ridge, which helps to give
scale to the design. There is also a practical ad-
vantage in this, because as the bigger slates are at
the lower part of the roof, over which most of the
rain-water passes, there are fewer nail-holes for the
possible entry of rain.

Slates are in some cases preferable to tiles in ex-
posed situations, as they are less absorbent and can be
used with a roof of lower pitch, but, as they are con-
ductors of heat, they make the upper rooms cold in
winter and hot in summer.,

Stone Slabs — Stone slabs, or tile stones, as they
are sometimes called, are largely used for roofing
purposes in Devonshire, Gloucestershire, Somerset,
Northants, Oxfordshire and Sussex. They make a
picturesque and durable roofing material ; they are
thick, heavy and non-conductors of heat, and thus
keep the house cool in summer and warm in winter.
Ill. 247 shows their use in roofing a small country
house.

They are usually about 1 in. thick, laid in diminish-
ing courses varying from 4 to 12 in., and are torched,
i.e. pointed, on the under side with mortar composed
of stone chippings and lime. The ridge should be
formed out of solid sawn stone, and the valleys are
usually of taper or triangular slabs, producing a soft
curve, which forms one of the special charms of this
roofing material.

Shingles— Shingles of hard wood, such as oak or
larch, are the same shape as tiles, but 12 in. long
and 6 in. wide and about } in. thick, and are mainly
used for small roofs of turrets, bay windows or
summer-houses. In the course of time they weather
to a beautiful grey tint, but care should be taken, in
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order to make them durable, that they are split and
not sawn or planed.

Thatch—Thatch is undoubtedly picturesque, but it
is insanitary and easily catches fire, and is seldom
employed in new buildings. Reed- thatching, as
carried out in Norfolk and elsewhere, is by far the
best and most lasting variety. The old class of
thatcher is indeed dying out, and it is difficult in
most parts of the country to get thatching properly
executed. It is sometimes employed with great
success, as in the little cottages at Astonbury (Ill. 278).

Flat roofs, and the nature of lead, zinc and copper
with which they are usually covered, are dealt with
in chapter v., page 89.

Turrets—Turrets are frequently designed to hold
clocks or bells or to serve as observatories (Ill. 262),
and they can be very effective features. The architects
of the Georgian period have left many fine examples.
Modern turrets are often far too small for the posi-
tion they occupy, and it must always be remem-
bered that they are usually at the highest point of the
building, and are therefore foreshortened, and appear
reduced in size owing to the distance from the eye.
An insignificant turret reminds one of a man wearing
a hat which is much too small for him, but care must
be taken not to pass to the other extreme of a lady
with a picture-hat.

Chimneys—Chimneys should be treated in a bold
and effective manner so as to aid the skyline,
which is a most important element of the design.
This is more apparent at night or on a misty day
when general proportion only can be seen. Chimneys
are now designed so much with regard to economy
that they have lost much of their old-time importance,
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heavy freights have had to be paid, transported to
districts where materials of good quality are abun-
dant.

The site of the structure should in the majority of
cases be covered with six inches of Portland cement
concrete, and the top of this floated over with one inch
of neat cement, in order to prevent any damp air rising
into the building. The Model By-laws of the Local
Government Board provide for this sanitary require-
ment ; and it has been demonstrated that families
have often been more or less poisoned by vapour
drawn up through the ground into their dwellings.

We will now deal briefly with the construction of the
different portions of a building.

Foundations— T'rial holes should always be bored
over a proposed building site for the purpose of
finding out its exact nature, and this will sometimes
prove an additional advantage to the client, as suit-
able sand and gravel may thus be found that can be
used for the mortar and concrete, thus saving the cost
and cartage of obtaining it from elsewhere.

Each individual case must be treated on its own
merits, but excavations in most instances should be
continued until a firm foundation at least three feet six
inches below the surface of the ground is reached.

Buildings are sometimes erected on reinforced con-
crete rafts, which have been found necessary owing to
unusual local conditions; in other cases timber or
concrete piles have been used, while brick piers
connected by arches are both economical and satis-
factory:.

The base of all walls should be formed with pro-
jecting footings twice the thickness of the wall, in
order to form a wide base (like the feet of human
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Hollow Walls— Hollow walls are useful in exposed
situations, the two portions forming the inner and
outer walls being placed about 2} in. apart and con-
nected together with bonding bricks or metal wall-ties
at intervals, as seen in Il 23.

Authorities differ as to whether N
the one-brick or the half-brick Homicr
wall should be placed externally, g FUATE
and there are advantages in both 7
methods ; although it seems better E;E LINTOL
construction to put the half-brick i
wall outside, so that the floor and =
roof timbers can rest on a solid
one-brick wall as shown in Ill. 23.
The vitrified bonding bricks which ™™=
are sometimes used to bind the QK
two thicknesses together should smow Kinieow
be of the form shown in Il 23, pee 000NN

. . FROOF AN
in order that rain may not be comry R

o

I
drawn from the outer to the inner  ¥taNRRS
) NN

wall, and so nullify the advantage eomercly S

o l 2 F BRCE | FLIDR
gained by having the cavity. Y soers

I1l. 23 also shows how the head St
and sill of a window in a hollow Pt

wall should be protected from any |- cgncrefes:
damp which may find its way into : :
the hollow space.

Wall Facings—DBrick walls, especially on exposed
sites, are often protected from driving rains by being
rendered in cement, which, although not always satis-
factory in appearance, is certainly effective.

Rough cast is also used for this purpose, and if
applied with simplicity and taste, forms a very pleasing
and effective resistance to the damp (see chap. 1v., p. 61).

ILL. 23. A Horrow WaLL.
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The following is a good specification for pebble-
dash rough cast in two-coat work. The first or
backing coat is composed of two parts of cement
to five of pit-sand, but more cement is required
for a hungry variety of sand; and the finishing
coat 1s composed of 6 parts of selected pebbles, 1}
of cement, 1 of sand and 1 of slaked lime, the total
thickness on the walls being about § in. Other
varieties of rough cast are formed with the surface
left rough from the trowel or treated with a stiff
broom, to give it texture. The whole
may with advantage be brushed over
with a wash made in the proportion
of 28 Ib. of boiled Russian tallow to
36 gallons of yellow ochre and slaked
lime.

Weather tiling, as shown in Il 24,

ILL. 24. is an excellent method of keeping

WaLL TILING.  walls dry against driving rains (see
chap. 1v., p. 60).

Damp Courses—As before mentioned, the principal
consideration in the construction of houses is to
ensure equable temperature and to keep out
cold and damp, which latter may be effected
by means of (@) horizontal and (&) vertical damp
courses,

(@) Horizontal Damp Courses— I'he horizontal damp
course is required to prevent damp being drawn up
into the walls by capillary attraction, much in the
same way as moisture is drawn up by a sponge. It
should be formed of some non-absorbent material,
fixed not less than six inches above the surface of the
ground, and all wall plates and flooring must be
placed above it in order to be protected from the
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damp. 1ll. 25 shows a horizontal damp course with
air-bricks inserted at intervals to ventilate the space
underneath the floor, and thus to guard against
dry-rot.

There are several materials
which are used as damp courses,
of which the following are the
principal ones in use :(—

1. Two courses of slates,
breaking joint, and set in ce-
ment, form a usual and effec-
tive material, but the objection
frequently raised against it is
that the slates are liable to
crack with the slightest settle-
ment, although the fracture will
not always materially affect their efficiency.

2. Asphalt, which should be one of the varieties
of rock asphalt, forms a very good damp course and
should be applied in two layers of § in. each.

3. Lead is sometimes used to form a damp course,
but owing to its cost is not often employed.

4. Patent bituminous felt compositions laid with
lapped joints are used, and being elastic in character,
remain effective in the event of a slight settlement
in the building.

5. A course of vitrified fire-clay air-bricks built in
cement prevents the rising of damp and at the same
time ventilates the space under the ground floor, thus
preventing any tendency to dry-rot in the timbers.
In putting damp courses into old buildings where they
have been omitted, this is often the best and cheapest
method, as a course of bricks can be cut out in sections
all round the building and the air-bricks inserted,

ILL. 25. A HORIZONTAL
Damp-PROOF COURSE.
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to prevent rain-water soaking through to the roof
timbers.

The stacks should be carried up at least three
feet above the ridge of the roof, and the flues
gathered over, as shown in Ill. 29, in order to
prevent the tendency to down draughts,
which arises when the chimney - pot
and fireplace are in the same vertical
line,

There are many patent chimney-pots
and cowls for the cure of chimneys
that will not draw properly, and in
low-lying sites we have found some to
be of service, but the secret of a good
draught lies mainly in the skilful con-
struction of the flues themselves.

The general architectural treatment
-of chimneys is considered in chapter
1v., page 71, and the construction of ILL. 20,
the chimney hearth is shown on Ills, THE GATHERING

oF FLUES.
148 and 149.

Floors—Floors may be considered under the fol-
lowing headings : () Ordinary floors ; (é) Fire-resisting
floors ; (¢) Reinforced concrete floors.

(@) Ordinary Floors—Ordinary floors are constructed
with wooden joists, placed about one foot apart, and
covered with floor boarding on the upper side, and
with lath-and-plaster ceiling on the under side, as
shown in Ill. 3o. This form of floor is unhealthy
because of the accumulation of dirt which collects
in the spaces beneath the boarding, for every time
such a floor is washed it means the addition of more
filth to that which has already passed through the

open joints of the floor boards, and found a resting-
6
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Double floors in which binders are introduced
are occasionally used over large rooms, and in such
cases separate ceiling joists are sometimes used, as in
filES22.:

Steel joists are now
generally employed in
lieu of the wooden
binders, and the joists
then rest on plates
bolted to the webs of
the girder.

In order to prevent
dry-rot in wooden
floors ventilation is
always necessary
where there is a space between the floor boards
and ceiling (Ill. 30), also with ground floors having
a space between the floor boards and ground (11l 23),
and floors have constantly to be relaid in old build-
ings because of the neglect of this precaution. The
ventilation is effected by means of perforated iron
gratings as shown in Ill. 25, or air-bricks built into
the outer walls and so arranged that cross-ventilation
is produced.

Dry-rot almost invariably arises where dampness,
stagnation of air and warmth are in combination, and
the most extraordinary instances occur of the destruc-
tive effects of this disease in timber. When once
thoroughly started its ravages are remarkable and
it will spread across brick and stonework, and, in
fact, almost any material, in order to attack adjacent
timber. Directly it is discovered it should be ruth-
lessly dealt with, all affected parts cut away and all
adjoining materials thoroughly scraped and treated

JOIATS

ILL. 32. A DoOUBLE FLOOR,
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with corrosive sublimate or other strong disin-
fectant.

(5) Fire-resisting Flu-::-rs-—Ffl‘E-l’ESisting floors formed
upon hygienic principles should be used where possi-
ble, so that dust and vermin may not be harboured in
cracks and crevices,

Ordinary wooden joists placed side by side form a
fire-resisting floor (Ill. 33). In this case the floor
boarding is nailed direct to
the upper surface of the

e joists, which are left ex-
'ur'#—-':r'%;;uﬁ' IISZ ; :
) {{ic/ 2\ posed on the under side with
V-JOINTS

a V-joint formed between
A Fms-nssrs;:;:‘;:; 3T3;M|um FLOOR. th,em as shown or with dove-

tailed grooves formed so that
plastering may have an effective key.

There are many kinds of steel and concrete fire-
resisting floors. One of the best, which costs little more
than the ordinary combustible wooden floor, consists of
steel joists placed about two feet apart, and the space
between filled up with six or seven inches of concrete
(Ill. 34). The concrete projects about one inch below
the bottom flange of
the girders, so as to
protect them from fire
and to enable the ceil-

below to be plas-
tered. Steel rods are ILL. 34. A STEEL AND CONCRETE
F1rE-RESISTING FLOOR.
often used as shown,
in order to increase the tensile strength of the
floor.

The floor boards can be nailed direct on to the
concrete or may rest on fillets of dovetail section
about three inches by two inches, laid flat and fixed
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thereto. The space thus formed is useful for gas
and water pipes, but it is objectionable as it forms
a convenient place for dust and dirt. Care must
be taken that the concrete is thoroughly dry if the
boards are nailed direct to it, otherwise dry-rot may
result.

(¢) Reinforced Concrete Floors— Where steel bars are
used in conjunction with concrete floors, the latter are
said to be “reinforced,” and one method is shown
(Ill. 35) where steel bars
are placed near the under
side of the floor in order
to take the tensional
strain where it is greatest.
There are many forms
of patent bars and stir-
rups for such floors now
on the market.

Solid wood blocks (Ill. 36) may be laid direct
to the concrete, but floor coverings are dealt with
more fully in chapter v1.,
page g1, and are also
mentioned in chapter
XVI.

Roofs — Attics with
sloping ceilings are for
economy's sake some-
times used in the roof; they are not considered
good from a hygienic point of view, because they
are usually cold in winter and hot in summer.
Care must be taken to provide an air space be-
tween the ceiling of the room and the outer cover-
ing of the roof; or, if the whole of the room
is in the roof, to fill in between the rafters with

A ReiNnrForceED CoNcRETE FLOOR.

ILL. 36. A Woobp-BLOoCK FLOOR.
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pugging of silicate cotton, slag-wool, or other non-
conducting material (Ill. 37). Roofing felt or Willes-
den paper should also be used under the slates or tiles.
In all cases it is advis-
able to have rough board-
ing as well as battens
under the slates, as the
PLASTER ;

AP pucana  continuous wood surface
GAUGE | BORPING s a non-conducting me-
=i dium. The eaves of roofs
) qy{\& = should projectboldly (Ils.

347, 208, 22c, 2346 and
278), so as to protect the
wall from rain, and at
the same time give a
good finish to the design, as mentioned in chapter 1v.,
page 67.

It is not necessary to go deeply into the construc-
tion of the various forms of roof, because in the class
of house we are discussing they are generally of a
simple character.

The couple roof, in which the rafters rest on a
wall plate and have their upper ends fixed to a ridge
piece, is usual in small buildings. A horizontal beam,
called a collar, is spiked to each pair of rafters to
counteract their tendency to spread and push out the
walls. This form should not be employed for a greater
span than fifteen feet, unless purlins, i.e. horizontal
timbers, can be arranged to rest on the partition walls
to support the rafters in the centre of their length.

(@) King-post Roofs—It is desirable, if this cannot be
arranged, to adopt a king-post truss (Il 38) for
spans up to thirty feet, which consists of a tie-beam,
principal rafters, king-post, struts and purlins.

BATTEMS

SPROCKET I :
. e WALL
ILL. 37. EAvEs oF Roor.




CONSTRUCTION

COMMONM

RAFTL RLIM

EA

NCIPAL
RAFTER

TRUTS

Y

TEMPLATLC .
WALL

Ice. 38B.

TIE BEAM® IRON STRAP

A King-rosT RooF.

i

.-.%

o o
A-“.'a'{.- “

STRUT

-
]
2

W=

WALL PIECE

e
e

o
e

W

=

'CORBEL .

[
=
5
= .
s

-

ILr. 40. AN OreN TiMBER Roor,






CONSTRUCTION 89

Flat Roofs— Flat roofs are generally covered with
lead, copper or zinc, but this method is gradually
being superseded by steel and concrete covered with
asphalt, for the difference in cost is slight, and the
durable properties much in favour of the latter
materials. The table given above shows that lead
roofs should be almost flat, otherwise the lead is liable
to creep or crawl down the slope of the roof owing
to the heat of the sun.

The edges between two sheets of lead are dressed
over semicircular wooden rolls about two feet three
inches apart, laid in the direction of the slope.

Drips are formed at the junction of the ends of
the lead sheets about every eight feet along the slope
of the roof. Nailing should be executed with copper
nails (not iron), to prevent any galvanic action being
set up between the lead and iron, and to obviate the
destruction of ordinary iron nails by oxidation.

Copper is generally used for small ornamental roofs,
such as over turrets and bay windows. It oxidizes by
the action of the air, and verdigris, forming on the
surface, gives a splash of bright green colour, which
forms a protection to the copper itself.

Zinc is laid much the same way, but as it expands
more than any other metal, great care should be taken
to allow for this. The sheets should be held in posi-
tion by zinc clips, and should be not less than 14
gauge for good work. It is, of course, much inferior
to copper or lead. '

Gutters— [ron eaves gutters (Ill. 37) should be fixed
so as to quickly convey the water to the iron or lead
rain-water down pipes.

Lead gutters to parapets should not be less than
12in. wide, in order to give room for a person to






CHAPTER VI
THE INTERIOR

General Principles—Floor Coverings (Tiles, Marble, Mosaic, Oak
Battens, Wood Blocks, Parquet, Carpets, Cork Carpets)—Wall Coverings
(Papers, Distemper, Paint)—Doors—Windows—Fireplaces—Ceilings.

ENERAL Principles—The interior should be
designed so that it may be as perfect as possible
from a sanitary point of view, for surely the

health of those occupying the house should be con-
sidered before everything else, although many interiors
are apparently carried out with little regard to this most
important point.

Having satisfied this requirement the interior should
then be treated so that it will satisfy and appeal to
the artistic taste of the owner and his family.

It is difficult to imagine why rooms of a greater
height than eight feet six inches or nine feet should
be necessary for the smaller class of country house,
for they are not necessary from a hygienic point of
view, yet money is often needlessly thrown away in
constructing rooms of excessive height, which militates
against the long and low principle in design referred
to in chapter 1v., page 59.

Floor Coverings—We have elsewhere dealt with the
construction of various types of floor (see chap. v.,
p. 81).

 Tiles, marble, mosaic Or some substance of a non-absorp-
tive character, should be used for the floors of halls
91
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(Il 239), bathrooms, kitchens, sculleries, larders,
water-closets, lavatories and conservatories, so that they
may be washed down frequently.

Lavatories, bathrooms and sculleries should in addi-
tion have their floors laid to an inclination so that when
washed down the dirty water may be led by means of
a duct pipe into a rain-water head or gully trap.

Generally speaking, floors should be as non-
absorbent as possible, although for the sake of warmth
to the feet they are generally formed of wood.

Oak Battens Or other hard wood with rebated and
tongued joints make a very good floor, as shown
in Ills. 205, 206 and 216, and absorb little moisture,
but, owing to expense, deal or pitch-pine battens
stained and varnished are often substituted.

Wood-block Flooring, as shown in Ill. 36 and referred to
in chapter v., page 85, may also be used.

Rooms in the cheaper class of house may have the
surrounds of the deal flooring stained and varnished
or painted three or four coats of good oil colour and
then varnished, and this will last for years.

A parquet floor of hard wood is excellent from a sani-
tary point of view, as it ensures a uniform and im-
pervious surface. When it is not possible to lay it
over the whole of the room it may be formed as a
margin round the sides, with ordinary boarding in three-
inch strips for the remainder. There are some forms
of parquet floor which can be laid down and easily
removed if required without damage to the under floor.
Parquet flooring should be washed with an antiseptic
such as spirits of turpentine, after which it should be
polished with turpentine and beeswax mixed with a
little household soap, which mixture fills up the pores
of the wood. This polish can be made by melting the

R
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ingredients together until a consistency of vaseline is
obtained, when it should be laid on and well rubbed
and polished with a rag and stiff brush.

Carpets are receptacles for dust and dirt, especially
those which are fitted into every nook and corner of
the room. As custom in England prescribes a carpet,
it is best to have a central Turkey carpet or even
a rug, which can then be frequently taken up and
properly shaken in the open, and not left, as a fitted
carpet usually is, with all its accumulation of dirt from
one spring cleaning to the next.

The drawing-room and hall need not necessarily
have a central carpet, but rugs may be placed over the
parquet or oak batten floor where required, as shown in
Ills. 190, 196, 206.

Bedroom floors may be stained and varnished and
a rug put by the bedside so as to be warm to the feet
on stepping out of bed.

Cork carpet glued directly upon the finished cement
face of the concrete covering the site has been suc-
cessfully used, thus saving all the cost of flooring (Ills.
236, 237). It is absolutely necessary, however, that the
concrete should be thoroughly dry and the cork carpet
seasoned and guaranteed by the maker. This form of
covering makes an excellent finish, for it is warm to the
feet and, if properly laid, takes the place of the ordinary
carpet, except perhaps that a few rugs can be added
if desired. It looks best when of a plain colour with-
out any attemptat patterns, and may be cleansed either
by washing or by polishing with the beeswax mixture
already referred to.

Wall Coverings— T'he construction of walls generally
is dealt with in chapter v., page 76. Internal walls if
not of brick are formed usually of upright timbers

-
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called studs and brick nogging, but where formed of
studs, the space between may be plugged with slag-
wool, which is vermin-proof.

A picture-rail should be provided to every room, as
shown in Ills. 238 and 239, and may generally be
made to line up with the top of the doors and the case-
ment windows, as shown in Ills. 236 and 313, but
must be stopped against sash windows which are
generally higher, as shown in Ill. 200.

The suggested wall treatment of various rooms is
discussed in chapter xv1., page 220.

Hollow spaces behind wood skirtings should be
avoided, for these become the homes of mice and other
vermin and allow of the collection of dust and filth.

A much more sanitary arrangement is to form a
skirting of solid cement moulded to a simple design,
and thus leave little projection for dust to rest upon.

I1l. 313 shows a small low skirting which serves also
to keep the chairs from damaging the walls.

There is no doubt that the ordinary plastering on
walls is of a very porous nature ; therefore bathrooms,
W.C.’s, kitchens and sculleries, which are subject to
damp and steam, should be finished with a non-
absorbent material, such as tiles, or Keen's, Parian
or Portland Cement, which may be painted.

Wall-paper, being of an absorbent nature, is in conse-
quence unhealthy, but if of good colour and design
has a warm and cheerful appearance, which adds to
the furnished appearance of the rooms and relieves
the bareness of the walls. Avoid flock and other
papers of a similar character, as they are most in-
sanitary and act as dust collectors. The pulp or ordi-
nary papers are most commonly in use, and great
improvement has in recent years been made in their

I i
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manufacture. They are sold in pieces twelve yards
long and twenty-one inches wide. Wall-papers should
not be too pronounced in their design, and should not,
as a general rule, be decorated with more than two
colours, The paper should not be chosen from a
pattern-book but from the roll, as its appearance in
small pieces is deceptive,

It is hardly necessary to state that, in repapering,
every scrap of old paper should be taken off the wall,
which should be well rubbed down and the plastering
made good before any new paper is hung.

Stamped leather and imitation leather papers of
improved design have been manufactured largely in
recent years, and as they only require washing down
periodically they are good from a sanitary point of
view. The Japanese embossed leather papers are
hand-made and are very good both in colour and
execution, and are useful for dadoes, friezes and also for
ceilings, as they resist the action of gas and smoke.
Some imitation [apanese leather papers are made
from the bark of the mulberry tree, damped and beaten
into wooden moulds, then lacquered and coloured by
hand. This produces a resemblance to the old stamped
leathers.

There are many kinds of special materials, such as
Lincrusta Walton and Tynecastle Tapestry, which
latter consists of a coarse canvas face backed up by
stout paper. We have frequently used rough canvas
(scrym), which is strained and glued to the walls and
then painted or decorated as desired. It looks well
with panelling as shown in Ills. 195 and 1g6.

Distemper 15 4 mixture of whitening, size and water, to
which colouring matter may be added in the same way
as with oil colours. Itis only pervious to a very slight
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extent, and is therefore superior to paper from a
sanitary point of view, and forms an admirable material
for the walls of bedrooms and nurseries, as it is inex-
pensive and can easily be renewed. Itisalso frequently
used for sitting-rooms, and can be very effective in
cheerful colours. There are many patent distempers
each claiming special attributes, the principal one
being the possibility of washing down without remov-
ing the surface.

Paint is one of the best materials for treating walls,
being practically impervious and therefore good from
a sanitary point of view. It is easily washed, and is
of course considerably cheaper than the leather papers
already described. Many firms advertise enamels,
which are said to have wonderful properties. The
basis of all is zinc-white, which does not turn yellow
in the way lead colours do, and the quality depends to
a large extent upon the varnish with which it is mixed.

Some people prefer that the finishing coat be
flatted (that is, mixed with turpentine only), for this
takes away the objectionable gloss.

In rooms having exposed situations it is often found
that considerable condensation occurs on painted
walls owing to the warm air of the room striking the
surface of the cold walls, and thus depositing moisture
thereon,

Internal woodwork should usually be treated in tones
in harmony with the surrounding work, and may be
finished with a varnished surface, when it lasts well
and can be cleaned down with a cloth.

The present fashion of having everything enamelled
white has many points to recommend it, for it has to
be kept fairly clean or it looks dirty and unpleasant.
Better value is obtained than by using colours, and

i
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there are no pitfalls for bad taste in comparison with
those which beset a colour scheme.

E xamples of different methods of panelling are shown
on pages 237, 238, 243, 244, 271, 281, and 292.

Doors— The treatment of doors is an important
matter, as they occupy a prominent position, and being
constantly in use are brought much into notice.

They may be from 6 ft. 6 in. to 7 ft. in height and
from 2 ft. 6 in. to 3 ft. in width, and should be hung so
as to act as a screen to the room when opened.

It is well to get away from the ordinary stock four-
panelled doors which are imported in enormous quan-
tities from Sweden.

As cheapness has to be considered in many cases,
it would be a negation of progress to object to a
machine-made door, and we have had to use these
Swedish doors, where clients would not authorize the
necessary expenditure for hand-made work. Hang-
ing them upside down gives a height of about
4 ft. 5 in. to the top of the lock rail, which looks
better than its usual height of about 3 ft. 3 in.
There are indeed machine-made doors of good de-
sign, though, of course, a door made to an architect’s
design should bear a character of its own in keeping
with the remainder of the house, and may be likened
to a well-cut suit of clothes in comparison with a
ready-made garment. A thickness of 1} in. is usually
sufficient for internal doors, and mouldings are best
omitted in the smaller houses, as the panels finished
square look well and are more in keeping with their
simple character,

[l. 205 shows a birch door stained dark brown,

which contrasts well with the white paint of the rest
of the woodwork.
i
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as it is the central point of attraction in the room it
certainly demands the best efforts of the architect.

Various kinds of grates and stoves are dealt with
in chapter xiiL, page 176, and it is only necessary to
say that as little iron as possible should be used in the
construction of the fireplace, and in many instances
iron bars have been omitted altogether and the coals
placed direct on the brick hearth. It would be in-
vidious to point to any special manufacturer, as nearly
all now recognize the fact that the forms of grate
designed by Dr. Pridgin Teale some years ago re-
present the scientific application of sound principles
to the domestic hearth.

The stove itself is frequently surrounded by a frame
or is treated in some architectural manner, as will be
seen on reference to llls. 216, 230, 236, 288, 312, 313,
318, 310.

The Dining-room Ingle-nook shown on plan in
Ill. 233 has a grate which is surrounded by a plain
beaten copper frame and hood, as shown in Ill. 237.
On either side recesses are formed in the wall for a
tobacco jar or the like, and above are a series of small
cupboards and openings for the display of china.

The nook is lined with red bricks, and with its
plain low settles on either side forms a really com-
fortable lounge, with side window for reading.

The Dining-room shown on plan in Ill. 226 has a
more formal treatment, as seen in Ill. 230, with tiled
surrounds and overmantel, the space over the ingle
being utilized for small cupboards for cigars, etc.

The Ingle-nook in Inner Hall (IIl. 238) has a ** Tilt-
fire” grate with a beaten copper hood, the smoke
being carried up in the copper flue till it reaches the
brick chimney-stack at the first-floor level. This stove
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flower is much improved by the use of moulded
ceiling ribs of fibrous plaster or modelled canvas.
When ribs are used they should have but little pro-
jection in order not to bring down the ceiling, and
thus make a room appear lower than it is.

Enamelled metals are suitable for some ceilings,
especially those of dining, smoking or billiard rooms,
as they effectually withstand the action of the heat,
gas fumes or smoke, and can be cleaned down with a
damp cloth. The plates, which are generally three or
four feet square, have a surface pattern, and are fixed
to the under side of the.joists or boarded ceiling, the
joints between the plates being covered with a
moulded rib.

The ordinary plaster ceiling may be omitted and
the Hoor joists are then visible, as in Ills. 31, 195,7229
and 230, the space between them adding to the cubical
capacity of the room, instead of forming dust-traps as
mentioned in chapter v., page 81. This simple method
of construction is effective and satisfactory, the floor
timbers openly doing their work instead of being
hidden behind a plaster ceiling.

The joists, which in this type of ceiling should have
a broader proportion than usual (say seven by four
inches), need not necessarily be planed, but can be
left from the saw and toned to a dark colour or even
coated with Stockholm tar. Some additional interest
can be given in this type of floor by arranging larger
beams into which the smaller joists can be framed, as
in Ills. 196, 312, 317, 318 and 320. If this type of
floor is adopted, special precautions have to be taken
to prevent the passage of sound through the floor of

one room to the other, as mentioned in chapter v.,
page 82.
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as it is most agreeable for washing purposes, and in
some instances it has to be used for dietetic require-
ments.

Rain-water separators, which run the first washings
of the roof to waste and then divert the pure water to
storage, are to be recommended, as they ensure the
supply being more or less clean.

() Lake Water derives its supply from the surface
water previously mentioned, and also from springs,
but it is liable to have foreign matters in suspension
and solution.

(¢) River Water is derived from the same sources and
is very liable to pollution, from animal and vegetable
impurities and also from the drainage of manured farm
land, etc. :

When, in addition to this sewage from towns and
villages and trade effluents are received, the danger of
this form of supply is sufficiently evident.

POROUS ~ /= 2021
STRATA Zostide” b
oA s
v ]

ILL. 42. SECTION SHOWING SOURCE OF SPRING WATER,

(d) Spring Water is generally found where an imper-
vious bed underlies porous strata, and an outlet is
obtained as at A in Ill. 42. The purity of water from
this source depends upon the nature of the soil through
which it has passed.

(¢) Well Water may be from either shallow or deep
wells ; that from the former is very liable to pollution
from organic matter washed through the soil. An
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the valve W and is thus conducted to the delivery
pipe D. 1L 45 is a section through a force pump, in
which the plunger is solid, and the water after being

raised in the cylinder is forced up the
delivery pipe D. Il 46 is a force
pump with a plunger in lieu of a piston,
and is generally preferred because the
packing is easily renewed.

Artesian Wells — Deep wells are
often made by artesian boring, which
consists in forcing an iron tube of
small diameter through the impervious
strata to the porous strata below, as
shown in Ill. 47. This was first done
at Artois, in France, hence the name
artesian. Water derived from this
source 1s generally good owing to the
depth from which it is drawn. It will
be seen from this sketch that the im-
pervious strata (1) extend above the

|
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level of the sinking, and consequently

ILL. 46. ForcE FuMme,

the water will be forced up the pipe to the height that
1s anywhere maintained in the porous strata. Borings
in sandstone or limestone usually give large and con-

stant supplies,

PERYIUS STRATS
PORSUE  ITRATA

while wells in shallow sand or gravel

beds, and even chalk, often fail in dry seasons,
Physical Properties—A cubic foot of water may be
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Impurities— Water nearly always contains foreign matter
in suspension and solution, absorbed gases, microbes
and other living organisms, but for dietetic purposes
water should not contain more than a certain per-
centage of these impurities, Matters in suspension
may be removed by filtration and settlement, those in
solution by distillation, aération, precipitation and by
the aid of nitrifying organisms. Absorbed gases may
be expelled by boiling and distillation, and living
organisms may be reduced by filtration and settle-
ment.

Distillation— 1 his is effected by evaporating the water
and condensing the steam. Distilled water is unpalat-
able, but becomes less unpleasant on aération, which
may be accomplished by exposing it to the air in thin
streams and allowing it to drip over a series of trays.

Boiling— T his removes temporary hardness and de-
stroys microbes, but drinking water treated in this
way also requires aération afterwards, otherwise it is
unpleasantly flat to the taste.

Nitrification—By this process, owing to the action of
microbes, nitrogenous organic matter is oxidized with
a formation of nitrates.

Filtration— T'his gets rid of suspended matter and
oxidizes organic substances. Dr. Percy Frankland
has shown that over ninety-five per cent of microbes
were removed from Thames water by sand filtration.
Sand filters are mostly used by the larger water com-
panies, and an example is shown in Ill. 48, in which
C represents a bed of clean sharp sand about three
feet six inches thick, D another layer of sand some-
'v\:hélt coarser than C and about four inches thick,
E another layer of sand still coarser than D and
about three inches deep. F is a bed of gravel about
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six inches deep, and G is a course of bricks laid with
open joints to allow the water to pass through to the
trough H, which conveys it to the storage reservoir.
Magnetic carbide of iron covered with a layer of
sand has also been successfully used for filters, but to
be effective this must be used on the intermittent
principle to allow of aération.

Household Filters—Until quite recently filters were
almost solely designed for the purpose of removing

~ WATER

BRICKS ~ —> TROUGH —>

ILL. 48. SEecTION OF SAND FILTEER.

suspended matters, to lessen hardness and to reduce
the danger from organic matter. Owing, however,
to the fact that ordinary charcoal filters are seldom
cleaned because of the troublesome nature of the pro-
cess, they usually do more harm than good. In fact,
it is scarcely too much to say that the old-fashioned
filter was often a disseminator of disease. The re-
moval of micro-organisms has been the objective of
the more recent types of filters, and it was mainly
because the old filters were recognized as being merely

ot o e ety SR
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breeding-places for germs that investigations were
instituted.

The Berlin Inquiry of 1886 gave great prominence
to the filtration of water for domestic purposes, and
that made for the German War Office in 1895 by
Dr. Plagge drew particular attention to the Pasteur
Chamberland and Berkefeld filters.

The Pasteur Chamberland filter is made of a porous
porcelain tube through which the water is forced
under pressure. The residue left on the outside of
the tubes can easily be removed, and the tubes them-
selves should be sterilized periodically by boiling.

At Darjeeling 9500 of these tubes are in use in the
municipal water-works, and the supply given is 150,000
gallons a day.

The Berkefeld filter is made upon similar lines, and
a section is given in Ill. 49. The water supply is con-
pected by the tap A and  —
flows into the outer covering ﬁ c
of enamelled iron through ‘UTLET
the hollow cylinder B, from
the interior of which it is
delivered to the outlet pipe
C. By means of the thumb- CYLINDER 7
screws DD the cylinder of
kieselguhr may be removed
for cleansing or sterilizing
by boiling.

These types of porcelain
cylinder filters are, no
doubt, efficient if the cylinders are kept thoroughly
clean. They are known as pressure filters, as their

action is due to the force of the water from the
main.

e,
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ILL. 49. BERKEFELD FILTER.
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placed in the light, but an inch or two should be left
from the surface of the water to the under side of the
stopper. They should stand for not less than twenty-
four hours and then be examined to see if vegetation
is encouraged ; this may be detected by the smell. 1f
this is not apparent, slightly warm the tubes and test
them again. A similar tube should be filled with
distilled water and placed alongside the others on a
sheet of white paper and the colours compared.

If a drop of Condy's Fluid (permanganate of
potassium) be placed in the water and it becomes
bleached in a short time, it is a sign of the presence
of organic matter. A portion of the water may be
evaporated and the residue burnt, when if it blackens
it indicates the existence of animal organic matter.

If a sample of impure water is put on a gelatine
film resting on a plate, organisms will multiply rapidly
and are easily discernible under the microscope.

Storage of Water—This is best accomplished, if it
can be so arranged, in underground tanks (Ill. 55), as
it is thus rendered more palatable by its power of
assimilating carbonic acid gas, but care must be taken
that there is no possibility of pollution.

Domestic cisterns of lead should be avoided for soft-
water storage, owing to the danger of the water
carrying away the soluble oxide of lead formed
by the action of oxygen. The lime in hard water,
however, forms a protective surface on the lead and
there is thus less danger in using it. Iron treated
with a coating of zinc (known as galvanized iron)
should not be used, as most waters will dissolve this
coating sooner or later,

Slate and earthenware cisterns should be used
wherever possible. Cisterns must be cleaned out
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regularly, for they become a depositing ground for
impurities in the water supply. All cisterns should
be covered to prevent their pollution by dust, dirt and
possibly by dead mice and birds, and they should
always be ventilated. An overflow pipe should be
provided with its open end as far as possible from
any likely contamination and in such a position that
any waste of water may be at once noticed.

Hardness of Water—This may be either temporary
or permanent. Temporary hardness is due to the
presence of calcic and magnesic carbonates and may
be overcome by boiling, which expels the carbonic
acid and precipitates the carbonates. Permanent
hardness is due to calcic and magnesic sulphates
which boiling does not affect. Hard water will not
dissolve soap but precipitates it, hence the soap test is
now usually employed for determining the hardness of
water. Every grain of calcic carbonate or its equiva-
lent in one gallon of water constitutes one degree of
hardness. :

The effect of hard water on the health is a debated
point, but from an economic point of view soft
water ensures a considerable saving, and it is said
that in Glasgow, when the soft-water supply from
Loch Katrine was introduced, a saving of over
£30,000 in soap was effected per annum. Hard
water is also responsible for the lime deposits formed
in boilers, kettles and hot-water pipes commonly
known as furring, and is also unpleasant for
domestic use. Dyspepsia, gravel and stone in the
bladder, and swellings of the glands have also been
attributed to its use. The late Sir Douglas Galton
suggcsted that 10 degrees of hardness would satisfy
the general requirements of a town supply. Dr.
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Clark’s process for removing temporary hardness
consists in the addition of 1 oz. of quicklime to every
100 gallons, by means of which the bicarbonate of
lime is reduced to a carbonate, which is precipitated.
At Luton Hoo the hardness of the water is reduced
from 184 degrees to 4 degrees by this process, and
70,000 gallons can be softened per diem.

The Porter-Clark is a modification of this system,
the precipitated calcic carbonate being removed by
cloth filtration under pressure, thus avoiding the delay
of slow subsidence. There are several other systems,
including Boby's simplex water softener, which latter
we have successfully employed in various instances.

Permanent hardness of water at Penarth is reduced
from 18 degrees to 6 degrees by the addition of 22°5
Ib. of lime, 5 1b. of soda and 1 lb. of alum to every
10,000 gallons of water.

Distribution—This is effected either on the constant
or intermittent system. Every water company should
be compelled by Act of Parliament to provide a con-
stant supply, as it is not only more conducive to
health, but in the case of outbreaks of fire lack of
water is a very serious matter. Even with a constant
supply it is wise to have a small supply cistern, as
the water is sometimes necessarily cut off for repairs
to mains and for other causes,

Lead pipes are generally used inside the house and
are preferred by the water companies, but, as pre-
viously mentioned, the lead is liable to be dissolved
if the water is soft, and the pipes are very liable
to damage owing to accidental penetration by nails
and screws used for the finishings of the house. The
best method is to have a lining of glass or tin, but
this is somewhat costly,

o
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Water mains should not be less than four feet below
the ground level, or they are liable to be affected
by heat and frost. The main pipes are usually of iron
coated with bitumen, magnetic oxide or some preserva-
tive solution as mentioned in chapter viiL, page 127.

Stopcocks should be arranged so that any branch
supply may be cut off from the main, and all pipes
should be run so as to avoid danger to the supply
from frost. If it is found necessary to place them out-
side the building, they should be covered with asbestos,
felt or other non-conducting material,

In country houses it frequently happens that no
spring or water supply exists above the level of
the house, and, consequently, water has to be raised
by mechanical means.

Hydraulic Rams are sometimes employed, their action
being as follows :—A supply pipe S, in Il 52, is

"N\ COMPRESSED
: AlR

IrL. 52. HyDpravuLic RaM.

taken from the reservoir to the Air Vessel or ram
A. - A finely baldnced valve is fixed at V whose
weight is. a little greater .than the water pressure
‘from the reservoir, and hence when the water 1s
at rest in the supply pipe the valve V opens
downwards and water runs to waste. As the velo-
city of the water increases the valve V is closed



WATER SUPPLY AND FITTINGS 115

and the momentum opens the valve W, and water
is thus forced into the air vessel, in which the air is
compressed, and by its reaction the water is forced up
the delivery pipe D. The pressure in the supply pipe
is thus diminished, and both valves therefore fall and
the water escapes at V until this valve is again closed
by the impact of the water due to the increased velo-
city, when more water enters the ram and is raised
higher in the delivery pipe. This action is continually
repeated while the supply in the reservoir is main-
tained. It is estimated that about one-eighth of the
water is wasted.

The following formula and notes on the hydraulic
ram may be of use :—

When Q = quantity of water used in cubic feet per
second,
h = head of water in feet (i.e. difference in
level of reservoir and ram),
P - effective horse-power ;

and P = ‘068 Q h,

The length of the supply pipe should not be less
than three-quarters of the height to which the water is
to be raised.

The diameter of the supply pipe should be equal to
1'45~ Q, and the diameter of the,rising pipe should
equal ‘75 4 Q.

The contents of the air ve*‘,sei éhou Id be the same
as that of the rising tube. One-seventh of the water
may be raised to four times the head of the reservoir,
or one-fourteenth eight times, or one-twenty- eu‘rhth
sixteen times, etc.
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wind blows with a pressure of one pound per square
foot for one-third of the twenty-four hours.

Steam engines require
a good deal of attention,
and consequently are not
much used for pumping
small supplies; but the
introduction of gas-pro-
ducing plants on a small
scale has recently drawn
much attention to this
power for pumping in
conjunction with the pro-
duction of electric current
for illuminating and heat-
ing purposes. We deal
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with producer-gas plants in chapter xiv., page 198,

which is devoted to lighting.

Underground Cisterns—I1l. 55 shows an U[ldEl’gl’-DUl‘ld
cistern circular in plan, bottle-shaped in section, and

up the pipe.

built of brickwork with
puddled clay backing
and covered with a
stone top. It is also
fitted with a pump, the
suction pipe of which
should be kept up at
least six inches from
the bottom of the cis-
tern, so as to prevent
sediment being drawn

This should be of iron, as a lead

pipe is liable to be dissolved, by the action of the

water.,

Water stored in these cisterns is found to
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be colder in summer and warmer in winter than
that supplied through ordinary town mains. They

{ Ceap should be cleansed at least once a year,
L pe ! access being obtained by means of a

ladder from the top.

Unions and Junctions — [1I. 50 represents
an indiarubber closet joint for connect-
ing the end of the flushing pipe with
the fitting, which is accomplished by
T i tightly binding the two ends of the
russer Coxe  rubber cone with copper wire as shown
CLoser JOINT. e the dotted lines.

[1l. 57 shows the method of con-
nection between a lead and iron
pipe. An ordinary barrel union
has one end formed with a male
screw for iron pipe (Nofe.—A male
screw 1s one cut on the outside of
a pipe, and a female screw is one
cut on the inside of another pipe)
and the other end fitted with a cap
and lining, the latter having a Ii s;. BarreL Usiow,
tinned end for connecting to a lead =~ LEAPTO IRON.
pipe. The lining is attached to the lead pipe by
means of a wiped soldered joint as described on page

UNION i
R EEE IR P }:"“:"}:‘ “ \u\}“: 1§ AR AR AP A A e
R TR T
_ AN | e
Irn. 58. BarreL UNION, ILn, 59. *“*ConxEcTOR™ JOINT,
Iron To IROK. IroN TO IRON.

146 ; the screwed end is attached to the wrought-iron
barrel by means of a socket, as shown.
111. 58 shows a barrel union for joining two iron pipes.
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I1l. 59 shows a connector joint, a type much used
in hot-water work. The back nut is screwed on to
the end of a long thread, and the socket is then
screwed on ; the pipe to be connected is placed in
position, and the socket is afterwards screwed over
it. The back nut is then screwed tightly to the end
of the socket, the joint being made secure with a pack-
ing of red lead and hemp.

[1I. 60 shows a boiler screw
with cap and lining, in which §
it will be seen that the fly
nut secures the fitting to the —HE- 000 BOILER, HEREN
cistern, the cap secures the lining to the boiler screw,
and the lead pipe is connected to the lining by
means of an ordinary wiped
soldered joint. Inside the cap
7, a leather washer is always
EARTHEN A =22 _ used, in order to form a per-
fect joint between the ends
of the lining and the boiler
SCrews,

Il. 61 shows the junction
of a waste to a bath, in which
TRAP it will be seen that this is
similar in principle to that last
described, the hatched portion
representing the thickness of
the bath.

_ Taps— L'he taps and other
fittings allowed by various water companies vary
according to the idiosyncrasies of their officials; hence
we often find that those which are permissible and

even recommended in some districts are prohibited
in others,

TE e

ILL. 61. WASTE To BaTH.
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[1l. 67 shows a spring valve, which is sometimes
used for lavatory basins, where the supply of water 1s

. O
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IL1. 66. FuLL-wavy VALVE. ILL. 67. SPRING VALVE.

limited and it is desired that no waste shall take
place.

Ill. 68 shows a bath fitting with a mixing box and
thermometer, an arrangement which is useful for
obtaining water at any required heat.

THERMOMETER

ILL. 68. BatH Frrrinc. . ILL. 6. FLAP-VALVE.

[ll. 69 represents an ordinary flap-valve, which is
mostly used for the ends of overflow pipes to prevent
the ingress of birds, dirt, etc., and is also useful in pre-
venting cold weather affecting the ball-valve.

[ll. 70 represents a full-way ball-valve, which is to
be recommended owing to its simplicity and to the
fact that it acts directly and a full supply is obtained.
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the motion of the water is gradually arrested. In the
spring self-closing types the sudden arrest of the motion
causes the jarring in the pipe unless air chambers are
fixed, but when this is done the air in the chamber is
compressed and acts as a buffer.

Ill. 71 shows an air chamber when the tap 1s on an
ascending pipe, and Ill. 72 when the tap is on a
rising main or on a pipe which also supplies an upper
fitting.

Hydrants— | hese are valves placed upon supply pipes,
and are used for watering roads, gardens, and for
extinguishing fires. In towns hydrants are usually
placed at frequent intervals along the roads. In large
country houses it is advisable to carry water mains
round the building with hydrants at suitable places,
and branches should also be carried round the interior
of the building with hydrants on each floor.

Domestic Fire - extinguishers— | he old-fashioned glass
bottles containing chemicals are not to be commended,
but some of the later chemical fire-extinguishers are
at once handy and efficient if applied in the early
stages of a conflagration. In some fire-extinguishers
sulphuric acid mingles with bicarbonate of soda in
solution, producing a large quantity of carbonic acid,
which forces the water out in a violent stream. The
extinguisher is set in motion by the simple process of
turning it upside down.
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rain-water is constructed, such a high velocity is not
necessary, and 2 ft. 6 in. to 3 ft. per second is
quite sufficient.

The pipes should be truly laid and securely jointed,
and should have a fall of at least 1 in 40 (i.e. 3 in.
in 10 ft.) for 4-in. pipes, 1 in 6o for 6-in. pipes,
and 1 in go for ¢-in. pipes. In towns it is not
always possible to obtain such a fall, and with 4-in.
pipes one often has to be content with 2§ in. or
even 2 in. in 10 ft.

All drains should be laid in as straight a line as
possible, thus shortening their length, facilitating 11-
spection and ensuring that the excreta will be carried
away quickly.

The pipes should be laid to the required fall on
a bed of Portland cement concrete, 6 in. in thick-
ness, as shown in Ill. 73. They are laid in position
commencing at the lower end of the drain, the spigot
end being placed in the socket of the pipe next below
it, care being taken that the bore of adjacent pipes is
concentric. The space underneath the pipe should
then be packed up carefully with concrete, so that not
merely the socket but the whole length of the pipe
may be supported, otherwise any weight from above
would be liable to cause a fracture to the pipe.

The jointing of drain pipes requires the greatest
care, for the drains may be in perfect alignment
upon a solid bed of concrete, but the drainage system
is bound to be faulty if the joints between the pipes
are not absolutely water-tight.

Joints— T'he best joint is that formed with Portland
cement, which is placed round the socket before
the spigot is pressed into position. The inside of
the pipe should then be carefully cleaned out by
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means of india-rubber cylinders, in order to clear
away any cement which may have passed into the
pipes, and a fillet of cement is then formed round the
outside of the joint, as shown by the dotted line on
Ll

There are various patent methods for making
joints.  ‘““Stanford’s” joint, shown in Ills. 74 and 7s, -
has a composition of coal tar,

@é"":fﬂ:""';:,;@ sulphur and ground pottery
KET EW SPeOT € formed on the spigot and

socket ends of the pipes, which
are then greased and fitted one
into another. This ball-and-
Hpscih D 7> socket principle allows for a
STANFORD'S JOINT. - %
certain amount of deflection,
and prevents the possibility of obstruction by the
cement of the outer joint passing into the drain.
Doulton’s patent self-adjusting joint is also very useful
in relaying drains where the flow of sewage cannot be
altogether stopped, such as in large buildings.

Iron Drain Pipes—Iron pipes are preferred by some
architects, especially for drainage under houses, one
of the advantages being that there are fewer joints ;
but as the internal surface of glazed stone-
ware pipes is practically indestructible,
their use, if encased all round with six
inches of concrete, makes a good system.

Iron pipes are obtained in nine-feet
lengths, bends and junctions being made
of similar pattern to those for stoneware
pipes. The joints are formed with gaskin T 76
run in with molten lead and well caulked caviken Lean
(11 76). Such pipes are sometimes neces- JOINT:
sary in deep basements, or in places where, owing to




HOUSE DRAINAGE 127

the depth of the sewer, the pipes have to be slung
to the walls.

Corrosion—Iron pipes should be subjected to some
process to retard corrosion. In the Bower-Barff process
the pipes are raised to a very high temperature and
treated for some twelve hours to the action of super-
heated steam, which coats them with a black oxide of
iron. Dr. Angus Smith’s system consists in heating
the pipes to a certain degree, and then they are
dipped in a special solution, which is said to preserve
them for at least forty years. Iron pipes lined with
glass or lead are made, but expense debars them from
general use.

Diameter of Drain Pipes— The internal diameter of
drain pipes for ordinary dwelling-houses is usually
four inches, and as this size with a fall of 1 in 40
can discharge 140 gallons per minute, which is never
likely to be exceeded in an ordinary dwelling-house,
it 1s sufficient.

The bore of the pipes should be kept as
small as possible having regard to the amount
to be discharged, for a pipe discharging nearly
full-bore is self-cleansing. The size of the
pipes must, however, be increased as they
get nearer the sewer and receive branch
drains. This difference in the diameter of =~
the pipes may be effected by means of taper T,mex
pipes as shown in IIl. 77. PirE,

Taper half-pipes in manholes may be used as shown
in Ills. 81 and 82.

Junctions are necessary when one line of pipe is to
be connected to another, and they may be formed as
single or Y-junctions shown in Ill. 78, so that the
sewage will enter the main pipe in the direction
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to have means of access at certain points so that any
obstruction can be removed with drain rods. This is
all the more necessary, because a water-closet pan is
regarded by many servants as the proper receptacle
for all kinds of articles, which on passing into the
drains cause them to be blocked.

Inspection chambers or manholes as they are
commonly called should therefore be formed at cer-
tain points, so that the whole drainage system can be
thoroughly overhauled if required, and each separate
section may be tested at any period at or subsequent
to its construction. Where two or more branch pipes
join the main drain, as in Ill. r35, an inspection
chamber should be provided ; and, in planning the
system, care should be taken to bring as many
branches as possible into each inspection chamber,
and thus save unnecessary expense.

Ills. 81 and 82 show a plan and sectional elevation
of an inspection chamber, which should be built in

O BEWER

ILL. 81. PLAN. ILr. 82. SEcTIONAL ELEVATION.
InsPECTION CHAMBER.,

white glazed bricks laid in cement mortar, a bed of

concrete one foot in thickness being formed under-

neath the whole area of the chamber, The g]azed
9
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bricks are used so that splashings can be periodically
washed off with a hose, but if they are too expen-
sive, stock or Fletton bricks finished with a cement
face may be substituted,

The drain is continued through the manhole in
channel pipes (i.e. half-pipes), as shown in 1II. 83, or
in three-quarter pipes, as shown in 111, 84, which latter

e I =

ILi. 83. CHANNEL PIrE. Inr. 84. CHANNEL PIPE.

are used for bends to lessen the liability of overflow,
as shown in Ill. 82.

The junction between the circular drain pipe and
the channel pipe is generally made at the inside face
of the manhole wall by means of a
channel bend. Ill. 85 shows a pipe
el sometimes used, thﬁ': flat portlnn‘g{)!ng
tion Cuamper- through the wall without necessitating

JunerioN.  much cutting to the brickwork.

The branch drains enter at various angles (I1l. 81)
and discharge into the curved channel pipes in the
inspection chamber so as to direct the flow with-
out splashing and with as little friction as possible.
The pipes are set in the cement concrete forming
the floor, which should be benched up (Ill. 82) in
neat Portland cement, so that in case of splashing the
sewage is thrown back to the channels.

The various kinds of traps for the disconnection of
drains are considered on page 132, but it is necessary
to refer here to the interceptor trap, which is placed
on the sewer side of the lowest manhole, as shown in
[1ls. 82 and 86. It should have an inspection eye pro-
vided with an air-tight plug (as shown in Il 86),
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which is useful in case of a stoppage between the
disconnecting trap and the sewer, as the plug can
be removed and drain rods
inserted.

There is a disadvantage ,e=""
in having a fixed plug, as if o
stoppages occur in the dis- °
connecting trap this would
probably not be detected
until the drain, together with
the inspection chamber, was
charged with sewage, which would necessitate the
baling out of the manhole before the plug could be
released. This difficulty is now obviated
by means of a patent gun-metal cap (IlL
87) with a lever which releases a plug
attached to a chain hooked close to the
L manhole cover and released as required,
rercerror allowing the plug to fall out and the drain
STOFEER. 14 clear itself.

Drain rods enable any of the drains that discharge
into the manhole to be immediately unstopped, and
this is the chief value of manholes, though as mentioned
in chapter X., page 155, they are also useful as a means
of distributing a current of air through the drains.
Their initial cost is saved many times over, for when
a stoppage occurs it is not necessary to break up the
ground in various places in order to clear the drain.

ILL. 86, INTERCETPTOR TRAP.

ILL. 88, MANHOLE ILr. 8g. ManHOLE CovER
COVER. FOR INTERNAL USH.
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Inspection chambers should have air-tight covers
(Ill. 88) held down by four gun-metal screws and
fitted with india-rubber joints and grooves to be filled
with grease, soft-soap and sand. The cover, shown
in I1l. 89, is specially designed for fixing inside houses
and in positions where it is essential that the cover
be absolutely air-tight. In the country an open grid
with a wrought-iron dirt box below which prevents
anything falling into the manholes may be used, as

RCMOVABLE
coveR

It go. OpeEN GRID CoOVER. ILL. g1.  INspecTiON PIPE.

shown in IIl. 9o, and in this case the grid forms the
air inlet to the drains and no inlet pipe is required.

Inspection pipes (Ill. g1) are occasionally used in
a long section of drainage, where it is not considered
necessary to go to the expense of an inspection
chamber.

Gully Traps—Gully traps are required at the feet of
rain-water pipes, and waste pipes from baths, lava-
tories, and sinks, in order to disconnect them from
the ground drains, and if the latter are properly
ventilated the water seal in the traps effectually
accomplishes this disconnection, a current of fresh
air being allowed to pass up the vertical pipes and
thus keep them thoroughly ventilated.

There are various kinds of traps,
and we will firstly mention those of
a bad form which are still found in
many old houses.

The “Lip” trap (lll. 92) was made

ILt. 92, Lip Trar.
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in cast-iron, but was a bad form owing to the many
corners for the collection of sewage, and having no
socket, it was difficult to connect it
properly with drainage pipes.

[1I. 93 shows another bad oully
trap, because it is not self-cleans-
ing, as the flat bottom forms a re-
ceptacIe for the collection of filth, as =
shown. b

The siphon or U trap (Il g gi'ufﬁ';mm
was an early and frequently used
form : but it is insanitary owing to the quantity of
water it contains, so that an ordinary flush from a
lavatory or water-
closet does not clear
out the solids remain-
ing in the bottom of
the trap. The intro-
duction of an inspec-
tion pipe, as shown in the illustration, only makes
matters worse, as the solids are pushed up into it
and can only be removed with drain rods from
above.

The bell trap (Ill. 95) was for rmi:rlg,,r
much used for yards and scullery sinks.
It is a bad form, being non-cleansing,
besides which if the bell is removed
there is direct communication with the
drain,

Having dealt with the defects of the
older forms of traps, we may now dis-
cuss those which are designed to keep their seal and
be as far as possible self-cleansing.

Gully traps are now usually made as shown in

GR"ATJNG

ILL. 95.
BrLL Trap.
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[11. 96, which is made for receiving the discharge from
a rain-water pipe (or the waste from baths or lavatories)
by means of a back inlet. The rain-water in this case

ILL, 96, BACK-INLET ILL. 97. SECTION OF
GuLLy. ORDINARY GULLY.

is led into the trap under an iron grating in order to
prevent splashing, but some Local Authorities insist
that it shall discharge over the gully, as in Ill. g7.

Grease Traps—Grease traps are used to receive the
discharge from scullery sinks in order to prevent
grease entering the drains. The objection to all
grease traps, however, is that if not frequently cleaned
out they become little cesspools. Many authorities
consider that in ordinary dwelling-houses it is better to
have a gully provided with a flushing rim, and with
an automatic flushing tank in connection.

In hotels and large mansions
some people consider grease traps
necessary, as the amount of grease
and dirt discharged from scullery
== sinks is very great and might
soon clog up the drains.

Grease traps should consist of

INLET i~ ouTCO
= —

e

( a receptacle large enough to col-
TR lect the fat from the greasy water
ILL. g8. which is brought into it by the

Deax's Greasz TRAP.  gink waste. Dean’s grease trap
(111 98) is one of many patents which have this object
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in view. The sink waste discharges by means of a
back inlet, and owing to the depth of the seal the
floating grease is prevented to a large extent from
going into the drain. The re-
movable tray which rests on
the bottom of the trap is pro-
vided with a long handle by
means of which it can be raised ;
the solid matters and congealed
grease can then be removed
from it.

Ill. g9 shows a grease trap
made by Messrs. Winser and ILL. 99.

0., in which the greasy water T SBRS GREASE TRAR
is discharged below the water-line, thus leaving a still
wider space for the congealed grease.

Channel Gullies—The Local Government Board’s
recommendation that all wastes should discharge over
an open channel connected with a trapped gully, as
shown in Ill. 100, is, however, probably the most
hygienic way of treating sink wastes. Duckett’s self-
cleansing channel gully consists of an open glazed
channel in connection with an ordinary form of gully
trap, in which the grease from the sink-water has time
to congeal while
passing towards the
trap. The grease is
visible, and if not
cleared away fre-
quently gives rise to
smells which draw
attention to it,
whereas the ordin-
ary grease trap ful-

RCMOVABLE
TRAY

ILt. 100. CHANNEL SHOR
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fils that condition which is always insanitary, viz.
“out of sight out of mind.”

Ill. 100 shows a channel shoe and gully trap, in
which the waste water from a bath, rain-water pipe
and lavatory is discharged by means of a three-way
head into an open shoe and thence to the gully trap.
In this case an iron grid is
used if the trap is to receive
surface water from the yard,
in order to prevent débris find-
ing its way into the drain.

The flushing gully shown
in Ill. 101 is often used for
sink wastes, being connected at the back with a
flushing tank holding some thirty gallons, which dis-
charges automatically at intervals and helps to keep
the drains clean.

Surface Drainage—Yards, areas and other open
spaces are drained by having their surfaces sloped
towards gully traps, which should, generally speaking,
be made to receive as much water as possible from
baths and lavatories, so that it may be kept sealed
during dry weather. In positions where many leaves
fall or much waste paper is blown about, gullies
should be protected with wire cages.

Many traps are made with inspection eyes, so that
if a stoppage occurs it can easily
be removed by means of drain
rods. It will be readily seen that
to pass a drain rod from above
through the curved space forming
the trap is somewhat difficult,
and Ill. 102 shows an air-tight ILE: 104,
stopper on the drain side of the ~ TN$PEOTION GULLY.

ILL, 101. FrusHING GULLY.
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trap which can be removed and the drain rods inserted
without going through the trap. There is, however,
always a danger that this may become unsealed and
leave the outlet in direct communication with the
drain.

I1l. 98 shows a gully which can be used to prevent
sand and grit from entering the drain, and this form
is also useful in the basements of large warehouses, so
that when the floor is washed down the dirt falls into
the removable tray.

Stables should have no gullies inside the building,
the drainage being led to outside gullies in open
channels, which can be washed down
with a hose-pipe.

[ll. 103 shows a stable gully with
a perforated bucket designed to inter-
cept particles of straw which may
have passed through the top grating,
not shown on the illustration.

Stable drainage is dealt with in
chapter xx., page 369, and a typical stable drainage
plan is described in chapter x1., page 164.

Back-flow Trap—DBefore passing from this subject,
attention should be drawn to the prevention of what
is known as back flow,
or the return of sewage
back to the house drain-
age, which is liable to
occur where the main
drain is not of sufficient
; depth to secure immunity
from “floods. 1. 104 shows an intercepting trap in
which floats a copper ball, In the event of any back
flow this effectively stops up the opening on the house

ILr. 103.
STABLE GULLY,

ILL. 104. BACK-FLOW TRAP.






CHAPTER IX
SANITARY FITTINGS

General Principles—Water-closets (Pan, Long Hopper, Wash-out,
Short Hopper, Wash-down, Valve, Siphonic)— Urinals—Flushing Cisterns
—Soil Pipes (Joints between Lead and Earthenware; Lead and Iron
Pipes compared)—Baths—Lavatories—Sinks (Scullery, Housemaid’s,
Butler's)—Expansion Joints.

ENERAL Principles—Sanitary fittings of all
kinds should, where possible, be fixed against
an external wall, so as to avoid danger from

internal soil or waste pipes.

The position of lavatories, bathrooms, and water-
closets in relation to the other parts of the house
has been dealt with in chapter mr, and the neces-
sity for making the walls and floors of non-porous
materials is referred to in chapter vi. All apartments
should be well lighted and ventilated, for when light
is abundant cleanliness is as a rule the result. The
casings or wooden enclosures which were formerly
considered necessary to conceal closets, baths or lava-
tory basins are now dispensed with, for they simply
harbour dirt and vermin, and answer no useful purpose.

All sanitary fittings—W.C.’s, baths, lavatories—
should, where possible, for the sake of economy, be
placed over each other on the different floors.

Water-closets—Water-closets are the most import-
ant of all sanitary fittings, their efficiency depending
on t.ht way the pan and trap fulfil certain sanitary
requirements.

The pan must be made of impermeable material

139
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such as glazed stoneware, and so formed that it can
be thoroughly flushed and retain a sufficient depth
of water to prevent fouling. It is found, moreover,
that if the excreta be thoroughly covered with water
before being discharged into the soil pipe there is less
likelihood of the fouling of the drainage system.

The water-closet trap should be of a simple self-
cleansing form, fixed above the floor so as to be easily
accessible, and should have a minimum water seal of
14 in. to 2 in. It should be protected against siphon-
age by being ventilated at its outgo, as described in
chapter x., p. 158. The basin and trap are sometimes
made of the same piece of earthenware, but in other
cases the trap is made separately of lead or iron. The
separate trap, as shown in Ill. 108, allows the pan to
be removed in case of damage without opening up
communication with the drains. |
~ The insanitary forms of water-closet have been
generally discarded, but being still found in old houses
are here briefly described, in order to enable the reader
to appreciate the advantages of modern types.

The Pan closet (Ill. 105), with
iron container and lead D-trap,
was undoubtedly a bad type,
taking its name from the hinged
copper pan which requires a
space to swing in, called the
“ container,” When the closet
was flushed a large part of the
container was not reached by
the water, but became more and
more foul each time the ap-
paratus was used. A D—trap (the disadvantages of
which are described in chap. x., p. 157) was also pro-

ILL, 105. PaAN CLOSET.

4
N
|

oiss
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vided as shown, but this being as a rule unventilated
it formed another collecting space for foul gases, which
were ready to pour into the house . ..,
whenever the pan was lowered. P&
Only those who have inspected a *g
pan closet with D-trap will realize
its danger and the necessity for the
removal of such a form of closet. !

The Long-hopper closet (Ill. 106) was ! BAD
another insanitary fitting, the water '
being introduced by means of a spiral
flush which only half cleansed the
pan ; the latter was continually soiled It 106.
because the water area at the bottom LONG-HOTPER CLOSET:
of the basin was not of sufficient capacity to catch
the excreta.

The wash-out closet (Ill. 107) secured the favour
of sanitarians some years ago, but must be condemned,

ILr. 107. WasH-ouT CLOSET. ILe, 108. SHORT-HOPPER CLOSET,

for the water in the basin is too shallow, and the ex-
creta, instead of being forced straight down the trap,
was dashed against the outgo, which was in conse-
quence fouled, as marked on the illustration.

Having discussed the foregoing insanitary types, we
can now deal with the more modern fittings.

The Short-hopper (Ill. 108) is an improvement, but
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the water area at the bottom being only about 4 in.
in diameter, the basin still becomes fouled.

The wash-down (Ill. 109) is a great improvement
on the short-hopper and is the simplest and best form
of closet for ordinary pur-
poses. It is usually made
of a pedestal shape with
large flushing rim, and
requires no enclosure, but
is provided with a lift-up
seat, hinged to fall back
when used as a urinal. It
will be observed that the water area is as large as
possible in order to catch and submerge the excreta,
which can then flow into the drain without fouling the
pan, as mentioned on page 140.

[l. 110 shows the Simplicitas
closet with a large water area of
104 in. by 6% in, and an anti-
siphonage pipe (A) the use of which
is dealt with in chapter x., page 158.
It is placed not less than 3 in. or
more than 12 in. from the highest
point of the trap. The illustration shows the flushing
pipe, which usually has an
internal diameter of 1} in.,
and connects the cistern
with the flushing rim of the
pan.

The Bracket closet (11l
111) is an improvement on
the ordinary “‘wash-down,”
and has been employed
ILt. 111, BRACKET CLOSET. in many hospitals. Bcing

ILL. 109. WaAsH-DOWN CLOSET.

ILL. 11O,
SimrriciTas CLOSET.

e e e
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built into the wall and thus supported above the floor,
it enables the latter to be properly washed and obviates
any accumulation of dirt around the pedestal.

The varve closet (Ills. 112 and 113) is another form
of a more complicated nature which is preferred by
some, but as a wooden casing is usually considered
necessary to conceal the mechanism, it sometimes also
hides a good deal of dirt. Another disadvantage is
that the supply of water is not regular but dependent
on the person using the lever, whereas in the ordi-
nary wash-down closet one pull of the handle empties
the contents of the flushing cistern into the basin.
The water for flushing this form of closet should be
obtained from a special cistern properly disconnected
from that which supplies the water service of the
house.

Ills. 112 and 113 show the Optimus valve closet,
which consists of three parts : the pan (A), the valve-

ILL. 112, ELEvVATION, ILL. 113, SECTION,

HELLYER'S OpTiMUus VALVE CLOSET.

box (B), and the lead anti-D-trap (C). The advan-
tages claimed for this type are the large amount of
water for catching the excreta, the double water-seal
giving additional security if the closet remains unused
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f-::u_r some time, and the noiseless action in comparison
with the “wash-down” closet.

The various parts are lettered on Ills. 112 and 113
as follows :(—

It

i el (7 o ol L @il

Earthenware pan with flushing rim.

Valve-box of enamelled white iron.

Anti-D-trap.

Overflow from basin.

Connection of overflow pipe (D) with ventilating
arm (J) of valve-box.

Copper bellows for regulating the quantity of
water-flush after the handle is dropped.

. Flap-valve to keep water in the basin.
. Brass supply valve admitting water to flushing

rim,
2-in. vent pipe to the valve-box, carried to the
outer air, and preventing siphonage.

. The lever for opening and closing the basin

valve.

Weight for shutting the supply valve,

A good valve closet will, with very little attention,
work satisfactorily, but in most cases it is perhaps
advisable to install a wash-down closet.

# FLUSH WOODEN SEAT

The siphonic closet has found
favour in recent years, and IlL
114 shows Messrs. Shank's
Siphonic closet, in which the
emptying of the basin is pro-
duced by the direct action of the
water from the flush pipe, the
contents being completely dis-
charged by the powerful suction,
the basin being again flled up
LLr. 114 with clean water. The pan has

SHANK's SIPHONIC CLOSET. . C]El':p water-seal of 8 in., a
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water surface of 134 in. by 11 in.; and it is said to
require only a two-gallon flush.

Messrs. Shank's Combination closet
(Ill. 115) is siphonic in action, being
started by a hand lever instead of a
chain, and the flushing cistern is silent
in its action, as it is constructed upon
the float-valve principle.

Urinals—Urinals are not necessary in
a private house, for a wash-down closet Iir 115, Suank’s
with a hinged seat answers their pur- mf:f‘"“ S

: z rioNy CLOSET.
pose and thus obviates an extra fitting.
They are of various shapes, such as Il 116, and are
trapped like other sanitary fittings, the waste pipe

ILe. 116, URINAL Basin, ILL. 117. RANGE oF URINALS.

being ventilated in a similar way to a soil pipe.
White glazed urinals with semicircular backs, as
shown in IlIl. 117, are largely used and are made with-
out angles, projections or corners where dirt can
accumulate. They should be flushed automatically
by means of a cistern fixed over them.

Flushing Cisterns—Ilushing Cisterns (or water
o
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waste preventers) are used to all ordinary wash-down
closets and urinals. The water companies usually
limit their capacity to two gallons, but wherever
possible three gallons should be provided. The best
variety is that which works on
the siphonic principle, so that, on
the chain being pulled, the con-
tents of the cistern are at once

""" ﬂ : discharged. In the ordinary valve
firinik. cistern (IIl. 118) the chain must

FLusHING CISTERN, be held until all the contents of
OLp Tvee. the cistern are discharged.

Ill. 119 shows a Levern
flushing cistern, in which, when
the dome is raised, the water is
drawn up above the level of the
head of the flush pipe, and starts
the siphonage, after which the
. ball-valve allows the cistern to be

. ; ILL, 110,
I‘Eﬁ“ﬁd to a pmnt JUSt bElDW the FrusHing CISTERN,

top of the flush pipe. MODERN TYPE.
Soil Pipes—Soil pipes should be made of strong
hydraulic drawn lead, weighing eight pounds to the

square foot, and should be fixed on the
external face of walls with as few bends as
possible. Ill. 120 shows the wiped soldered
joint used to join lead pipes, in which a
socket is formed on the upper end of the
lower of the two pipes to be joined, by

I;llii? means of the turning pin, and the spigot

sorpexen ON the lower end of the upper pipe

Jost.  js rasped off to a feather edge so as
to fit into this socket. The pipes are then covered
for a distance of four to nine inches with a mixture

!".
¥,
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of size, lampblack and powdered chalk, called soil
or smudge, which is then scraped off the ends
of the pipes to be occupied by the solder. Molten
solder is then poured around the joint
and wiped into shape by means of a
greased cloth, the soil preventing the
solder adhering beyond the point de-
sired.

Soil pipes are secured to the walls
by tacks (Ill. 121) of eight-pound lead,
placed from three to five feet apart, centre  Iiv. rar.
to centre, and usually about ten inches‘ deep. AE:E;“,;E;”
These tacks may be made in pairs or

singly, and are merely soldered to

mﬁ the back of the soil pipe and se-

- cured to the wall by hooks, as

SEET,D:I:;; e proe shown in Il 122. The tacks in

anp Leap Tack.  the better class of work are more
ornamental, and have astragal mouldings, as shown.

The soil pipe should be carried well above all
windows for the purpose of ventilation, and to
prevent smells entering the rooms, as described in
chapter x., page 155. It may be taken up between the
rafters, being enclosed in a casing to prevent it being
damaged, but this is objected to by some local
authorities who require it to be carried up on the
external surface of the roof, where it often forms an
objectionable disfigurement to the exterior.

The Joints between Lead and Earthenware at the jun{:tiﬂn of
the closet with the soil pipe and at the base of the
soil pipe with the drain must be made with great care
in order to render them perfectly water-tight. A brass
ferrule joint shown in Ill. 123 should therefore be
used, in which a socket is formed on the lead pipe
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by means of a plumber's turning pin, and the end
of a brass collar or ferrule fits into this, and a wiped

joint is then made between the
e lead and brass, as described above.

The brass ferrule is then jointed
FEE‘EJLt to the earthenware by means of
GAIRI a ring of gaskin (hemp), neat

cement being run in, and thus
EARTHENWARE making a waterproof and air-tight
joint, _

The old method of forming a
red-lead joint between the earthen-
ware and lead pipes is bad, owing to the contraction
and expansion of the latter material, which allows
of direct communication between the drainage system
and the house.

The Metallo-Keramic joint, which is an invention of
Messrs. Doulton, is another method in which a short
piece of lead pipe is fused by a patent process on
to the earthenware pipe of the closet; this can then
be connected with the soil pipe by means of an
ordinary wiped joint,

Iron soil pipes, when used, should be of special
thickness and have caulked lead joints, as shown in
I1l. 76, and they should be galvanized or treated with
the Bower-Barff or Angus Smith solution to prevent
them from rusting, as described in chapter vr,
page 127.

The Comparative Advantages of Iron and Lead for Soil Pipes
have been frequently discussed, and opinion is still
divided as to their relative merits.

The London County Council require all soil pipes
where fixed within buildings to be constructed of
lead, whereas in the United States lead soil pipes

It 123.
Brass FERRULE JOINT.
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are prohibited, as iron is considered the better
material.

Lead soil pipes are smoother, easily bossed to any
shape, do not require painting and give a little in
case of settlements: but in order to protect them
from damage they should be covered with sheet iron
up to about six feet from the ground. Lead soil
pipes may be, in our opinion, dangerous when used
inside a building, as instances have occurred in which
they have been damaged by nails driven through
floor boards and casings, and so have admitted foul
air into the house.

Where soil and drain ventilation pipes have to be
fixed on internal walls, recesses may be formed to
receive them, and where they have to be fixed under
floors and over ornamental ceilings special precautions
should be taken by laying them in lead-lined troughs
provided with a lead warning pipe carried to the
external air.

Baths— Baths are made of various materials, such
as enamelled iron, copper or porcelain, but the
wooden enclosures formerly considered necessary
should now be discarded (see chap. xvi., p. 226).

[ll. 124 shows a porcelain enamelled bath, standing
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ILL. 124. ENAMELLED IroN Batu wiTHouT CASING.
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on four legs, without any casing. It is fitted with
13-in. lead waste, having 1l-in. anti-D-trap dis-
charging into a 2-in. main waste, which is carried
up above the highest fitting as a ventilating pipe.
The trap is also ventilated, to obviate siphonage,
by means of a 2-in. anti-siphonage pipe, which is
carried up and connected to the waste pipe above
the highest fitting where such are arranged over one
another,

The bath waste is of the standing overflow type,
in which the waste is formed of a 2-in. pipe which
acts as an overflow on the water reaching to the top.

[1l. 125 shows the Ajax
patent shutter and overflow
designed by Dr. C. A. James,
which can be used either with
a bath or lavatory basin, and
consists of a metal weir which
fits into a slot and is easily
removed for cleaning. It is
simple and completely visible,

Lulexake &0y so that there can be no foul

AIAX. PATIC OVERRLOW..  ‘oollection of soapsuds or dirt,

The by-laws of some water companies require the
supply pipe to be brought into the bath above the
water-line, but as this causes the room to be filled
with steam it is better that the hot water should be
brought in at the bottom of the bath if possible. The
bath, so that it may be quickly filled, should have
supply pipes of not less than 1 in. diameter, but
of course the size of pipe varies in different circum-
stances.

The bath waste pipe is sometimes delivered into a
rain-water head, but if this happens to be near a
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window the effluvium from the dirty water and soap-
suds is offensive, and in confined situations, such as
areas, it is better to have a waste pipe carried up and
ventilated as shown in 1. 124.

When the floor is of wood a 4-lb. lead safe, as
shown in Ill. 124, may be placed under the bath, and
sloped so as to throw the water towards a 2-in.
overflow leading direct to the open air,

Lavatories—Lavatories are usually made of glazed
earthenware and are of various patterns. The tip-
up variety has the advantage of emptying the basin
quickly, but the receiver in which the dirty water is
thrown must be cleaned periodically, as the smell arising
from decomposing soapsuds is most unpleasant.

The waste pipe from a single lavatory should be at
least 1} in. diameter, and should be treated in the same
manner as with baths, but if the lavatory is on the
ground floor, it can discharge direct into a gully trap.

An overflow pipe is a cause of annoyance in con-
sequence of the difficulty
of keeping it clean, and
this is avoided by using
some fitting such as that
described for baths on
page 150,

Lavatory basins, when
fitted in ranges, must
each have a trap which should be ventilated to prevent
siphonage, as shown in Il 126.

Sinks—Sinks for various purposes are in general
use, viz. : (@) Scullery Sinks; (4) Housemaid's Sinks ;
and (¢) Butler's Sinks.

(@) Scullery Sinks should be made of glazed stone-
ware so as to be easily cleaned, and may be supported

Irt. 126,
FANGE OoF LAVATORY BAsINS,
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on galvanized iron cantilevers or on stoneware
pedestals, as shown in Ill. 127. They are generally
about 3 ft. by 2 ft., the height of the top edge being
about 2 ft. 6 in. from the floor. The bottom of the
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ILL. 127, SCULLERY SINK.

sink should have a good fall towards the outlet,
which should be placed adjacent to the outer wall,
and should be provided with 31 in. bell-mouthed
cobweb grating to arrest the solid matter. The
waste should have an internal diameter of at least 2 in.,
and should have an anti-D-trap fitted with inspection
screw for use in case of stoppage. It should discharge
on to an open channel connected with a trapped gully
or on a grease trap, so as to be disconnected from the
drains, as mentioned in chapter VIIL, page 135.

(6) Housemaid's Sinks are sometimes provided, but the
: Dirig slops from the bedrooms
4-; can be emptied down the
SNk 1 [ | water-closet in an ordinary
— m”'“f'_’f house, as sanitary fittings
sl should not be multiplied

more than absolutely ne-

cessary. The closet basin
, should have a lift-up seat,
ILL. 128, HouseEMAID'S SINK. or “3](}[3 tc-p." We gi‘u’ﬂ
[1. 128 to show a Doulton's combined wash-up and
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slop sink, with an earthenware basin and trap to which
a flushing tank is frequently provided. The wash-up
sink has a hardwood grating to prevent crockery being
broken against the earthenware bottom.

(¢) Butlers sinks should be fitted with a hot and
cold water supply, and be about 15 in. deep in
order that bottles and decanters may be held under-
neath the taps. They are, as a rule, lined with lead,
which should not be of less than eight pounds to the
foot, and if they are to have much hard wear the
bottom must be of ten-pound lead. These sinks can
also be obtained of glazed earthenware, but with this
material breakages are more frequent than if of wood
lined with lead. They can also be lined with sheet
iron, tin, copper, or with best white metal, which
always retains its colour. Some people consider that
these are superior to lead, as they withstand the action
of hot water, and are not liable to
be damaged by the effects of expan-
sion and contraction.

Expansion Joints—Where a lead
waste pipe has a large amount
of hot water continually passing
through it, a ‘telescope” joint,
as shown in Ill. 129, which allows
for expansion and contraction of
the pipe, is sometimes used. It
has a rubber ring round the inside
of the upper pipe, which can thus
move up and down in the socket of the lower one.
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CHAPTER X

THE VENTILATION, TRAPPING, AND
SIPHONAGE OF DRAINS

General Principles—(Outlet pipes—Inlet pipes— Materials for pipes—
Another theory of ventilation) — Traps (Bell, D, S, P, Anti-D) —
Siphonage,

GENER&L Principles—A drainage system re-
quires to be properly ventilated in order to

prevent stagnation of foul air, and siphonage
of traps which would result in the admission of sewer
gas into the house. By means of ventilating pipes
the accumulation of foul gases is prevented, for they
are immediately led away to the open air at some
point where they cannot be drawn into the house
through windows or other openings. In order to
produce this current of fresh air throughout the whole
system, it should be remembered that air, when
heated, expands and rises; and that air in motion is
lichter and more rarefied than when at rest.

All drains should be laid to a fall as described in
chapter v, and the vitiated air therein, owing to
chemical decomposition, is warmer than the atmosphere,
and hence its specific gravity is less. It has therefore
a tendency to rise to the higher end of the drain. If
there is an outlet at the higher end, and an inlet for
fresh air is provided at the lower end of the system,
a current is produced which in ordinary circumstances
will be effective in ventilating the drain.

154
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If a ventilating pipe is carried up well above any
structure a self-acting exhaust shaft is obtained, be-
cause the air at the top end of the pipe is less dense
than that at the lower end, and an upward draught is
thus automatically produced. For the above reasons
a short fresh-air inlet pipe is fixed at the lower
extremity of a drain, and a long outlet pipe is fixed
at the highest point; one of the latter is also fixed
at the head of each branch carrying the drainage
from a water-closet.

outlet pipes should be of the same diameter as
the soil pipes to which they are attached, and may
have either an open end, fitted with a galvanized wire
cage, to keep out dead leaves and to prevent birds
building therein, or be provided with an up-draught
cowl which is said to increase the upward current of
air.

Inlet pipes have openings usually six feet from the
ground, and should be kept as far as possible from
any door or window openings. They are sometimes
fitted with a mica flap-valve so arranged as only to
allow air to enter, while any back current from the
drains causes the valve to shut. The inlet pipe is
taken into the manhole which is nearest the sewer, so
that fresh air is admitted to the lower part of the
drainage system and finds its way through the pipes
to the various outlets. In order to be effective, inlet
pipes should have a sectional area approximating to
the sum of the various outlets of the main branch
drains.

Materials for Pipes—Inlet and outlet pipes should be
made of some material which will not rust or decay,
otherwise they are liable to become choked. Lead is
considered by many to be the best material, as with

‘ay
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iron, even when galvanized, rust will sometimes form
and collect in the bottom of the pipe, thus blocking
it up. We found this state of affairs in the drainage
system of a hospital which recently came under our
notice. We took more than half a pailful of oxide
of iron from the bottom of the outlet pipe, which had
thus completely stopped the circulation of the air in
the system.

The method of ventilation mentioned is the one in
general use, yet it will be understood that when the
contents of a water-closet are suddenly discharged
down a soil-pipe, there is a downward current of air
which reverses this arrangement for ventilation, as it
tends to force the foul air in the pipes in the direction
of the flow.

[t 1s therefore held by some authorities that both
inlet and outlet ventilating pipes should be carried
above the roof level, so that they may act intermittently
either as inlets or outlets.

Traps—Traps are required in the drainage system
to prevent foul air entering the house, and the princi-
ples upon which they should be designed may be
briefly outlined.

A trap in its simplest state is
merely a bend in a pipe which re-
tains water and thus prevents air
from passing beyond it. Under-
| oround earthenware traps have been
i already dealt with in chapter viiL.

An strap is shown in Il 130,
- the space between C and D being

[Li. 130, S-TRAP.  the water-seal, which should never be
less than 1} in. in depth, A water-seal alone, how-
ever, is not sufficient to prevent the passage of gases,
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because it is known that water absorbs such gases
and passes them through to the other side of the
trap. It may also be rendered ineffective by means
of evaporation. For the above reasons it is neces-
sary that the water should be changed frequently,
and also that the trap itself should be ventilated on
the side nearest to the drain, so that noxious gases
may escape by the ventilating pipe and not saturate the
water in the trap. The ventilating pipe is also required
to prevent siphonage, which is dealt with on page 1583.

Traps used with the sanitary fittings of a house
should be designed with as few angles as possible, so
as to render them self-cleansing. .

The Belltrap 1s a bad type which does not fulfil
these conditions, as has been pointed out in chap-
ter VIIL, page 133.

The bD-trap, shown in Ill.
131, as still occasionally found
in old houses, has a dip
pipe, which is projected about
14 in. into the water of the
trap, as shown, and if, as is
usual, it becomes eaten away
the “trap” itself is entirely
destroyed. It has, moreover,
many corners for the collection of filth, as can be seen
on examining one on its removal.

The s-rap shown in IIl. 130 is made of 1 in. to
4 1n. internal diameter of drawn lead, generally 8 |b.
to the superficial foot. It is used with a vertical waste
pipe. The smaller kinds should be fitted with screw
inspection caps at the bottom, as shown in the illustra-

tion, so as to be easily cleared out if they become
stopped.

ILL, 131. D-TraPr.
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The Pp.trap shown in IIL 132
is constructed in a similar way
to the S-trap, and used where
the waste pipe is horizontal for a
certain length.

These “45 S eand =P ¢raps,
largely used for the wastes of
W.C.’s, baths, sinks and lava-
tories, are usually circular in
s2ction.

The anti-D-trap, shown in Ill. 133, was invented by
Mr. Hellyer to check siphonage, i.e. the drawing out
of the water in the trap by
the momentum of the dis-
charge. He found that siphon-
age could be checked by con-
tracting the water - holding
portion of the trap and making
the outgo larger and square
in section, thus producing more
friction during the discharge.
Another advantage claimed
for this trap is that the water in rushing through it
has a tendency to hit the upper edge of the outlet at
A (IIl. 133) and to fall back into the trap instead of
being drawn down the waste pipe.

Siphonage—Siphonage, which causes the unsealing
of traps, may occur in two ways, which will be best
explained by reference to Ill. 134, which shows an
ordinary S-trap filled with water. If a discharge
of water is sent through the trap which is sufficient to
fill the sectional area of the pipe, the trap would either
remain empty or a partial vacuum would be formed
at its outgo C, and the pressure of the atmosphere

ILL. 132, P-TRaP.

ItL, 133. ANTI-D-TrAP.
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at D being greater than at C would cause part
or the whole of the water to be forced out of thfle:
trap ; or, in other words, the trap would be siphoned.
This siphonage would render the trap useless for
preventing the inlet of foul air; and it may be ubvmte:::l
by fixing an anti-siphonage pipe, as shown at E,
which causes air to be drawn into the drain on the
outlet side of the trap, and also ventilates the space
between the trap and down-pipe.

The water-seal of the trap may be, however,
interfered with in another way, as when two closets
are placed one above the
other and discharge into
the same down-pipe. If
we assume, again, that
there is no anti-siphonage
pipe E, the air following
the discharge from the
upper fitting down the pipe & i
A B on IIL 134, will draw  ILL- 134 SIPHONAGE DIAGRAM.
the air in the portion B C along with it, thus lessening
the pressure on the water in the trap at C, which
causes it to become unsealed by the pressure of the
atmosphere at D. These points are easily demon-
strated by means of small glass traps connected to
glass down-pipes by means of india-rubber rings.

These causes of unsealing, or siphonage, may be
prevented by an anti-siphonage pipe E, which, in
order to be effective, should be of the same diameter
as C, and should be carried up higher than any of the
fittings above and connected to the main pipe A B,
which in turn must be carried above the roof level.
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Terraced Houses drained towards the Front Street — Il 135
shows a drainage plan of terraced houses drained
towards the front street. The drainage in this case
empties itself into a sewer in the centre of the road
which receives the sewage from houses on both sides
of the street. It has already been pointed out in
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ILr. 135. TERRACED HoUSES DRAINED TOWARDS THE FRONT.

chapter vir, that it is not advisable to lay drains
beneath the house owing to difficulty of access, and
the harm that might be caused by any leakage, but in
these cases there is no alternative. The precaution
must therefore be taken of surrounding the pipes
under the house with concrete, so as to give additional
security against the entry of sewer gas into the house.
Iron pipes are sometimes used, as referred to in chap-
ter viIL, page 126.

Terraced Houses drained towards the Back—11. 136 shows a
plan of terraced houses drained towards the back.
This arrangement does away with the objectionable

practice of carrying drain pipes underneath the house,
11
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and the consequent trouble and expense in case of
stoppage, as it is sometimes necessary to break up
the floor in order to make good any defects, By
referring to this diagram, it will be observed that the
soil and waste pipes are taken into an inspection
chamber (I.C.) at the back of each house, and from
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ILL. 136, TERRACED HOI:ISBS DEAINEL TOWAKD:s THE Back.

thence the pipes have a straight fall to the sewer,
at the junction of which a further inspection chamber
might be placed. In case of a stoppage, a man
would find no difficulty whatever in reaching any part
of the drainage system with drain rods, thereby easily
and quickly removing the obstruction.

The rain-water in this case is collected and removed
to a storage tank—as required by many district
councils—by a separate system of drains, as shown.

Semi-detached Houses—|1l. 137 shows a drainage plan of
semi-detached houses, from which it will be seen that
each house is provided with three inspection chambers,
which receive the branch drains. The planning follows
out the principles already laid down in chapter viir,
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page 125, that the drains be laid in straight lines with
easy bends, so as to assist the flow of the sewage in

ILL. 137. SEMI-DETACHED HOUSES.

the required direction, and that care be taken that no
sharp angles occur which may in any way impede the
flow.

A Small Country House—I1l. 138 depicts a drainage system
of a small country house in which a right-angle bend
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Iit. 138, A DetacHeEp House,

in the drain is necessary, a manhole being constructed
at this point.
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The plan emphasizes the necessity for placing the
sanitary arrangements as near each other as possible,
and although this is often difficult to arrange, it is
a principle that should be aimed at.

A Large Country House—Ill. 186 shows the drainag&
scheme of a large countryhouse, which isgiven ingreater
detail in Architectural Hygiene (3rd edition), page 252,
but which sufficiently explains itself. The rain-water
is stored in a tank connected to a pump, and can be
utilized for domestic purposes. The
waste water from the baths is col-
lected into two automatic flushing
tanks, one being by the servants’
hall at the upper end of the system,
and these discharge their contents
at regular intervals into the drains in
order to cleanse them. The sewage
of this house was treated by the
Scott-Moncrieff system, as men-
tioned in chapter XiL, page 170.

A Town House—IIl. 139 shows the
drainage of a town house, in which
it is generally necessary to carry the
drains for some distance under the
building, and in this case 4-in. iron
pipes were used and treated with
Angus Smith’s solution, as described
in chapter viir. The drainage is all
carried into manholes, from which

ILL. 139. access can be obtained to the whole
A TowN House. system.

A Small Stable—I11. 140 shows the drainage for a small
stable. The principles'governing such a scheme are set
out in chapter xx., page 369. The stable floor has a fall




TYPICAL DRAINAGE PLANS 165

towards an open channel six inches in diameter, which
is carried the whole length of the stable, the channel
itself having a fall towards
the stable gullies (Ill. 103),
which are placed outside the
building at the end of the
channel pipes, and are pro-
vided with a grid so as to
intercept straw and other
refuse that would block the
drain.

The central washing place
for carriages has a floor inclined towards a gully in
the centre. The waste water from the yard and the
stable drainage are brought by the various branch
pipes into inspection chambers and conveyed from
thence to the sewer.

ILL. 140. A SMALL STABLE.



CHAPTER XII

THE COLLECTION AND DISPOSAL OF
SEWAGE AND REFUSE

The Collection of Sewage (The Conservancy System ; the Water-
carried System)—The Disposal of Sewage (Cesspools; Irrigation ;
Discharge into the Sea; Discharge into Rivers)—The Treatment of
Sewage (Scott-Moncrieff System ; Dibdin's or Sutton System; Septic
Tank System; Colonel Ducat’s System; Oxygen Sewage Purification)—
The Collection and Disposal of Refuse ; Refuse Destructors,

HE Collection of Sewage: The Conservancy System—

The conservancy system consists in the use of

earth-closets, the earliest form of which was a

seat placed over the midden or shallow pit lined with

rough brick or stone, but this form is very insanitary

and is not now much in use. In modern forms the
receptacles for the excreta are either fixed or movable.

FFixed receptacles should be easy of access and care
should be taken that they are perfectly water-tight and
have a smooth impervious surface
with no angles for the collection
of excreta.

Movable receptacles consist of
galvanized iron pails, which should
be emptied early every morning
and properly cleaned out and
Iii. 141, Pam. Cuoset.  disinfected. 11l 141 shows a
good form of earth-closet with movable receptacle,
or pail, behind which is the small door, outside the

building, through which it is removed.
166
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[1l. 142 shows Moule's closet in which, by means of
a lever operated by the seat, dry earth is shot into
the receptacle every time the closet is used.

In closets of this kind dry earth may be used as
a deodorant, and if of a loamy
nature it has the effect of
turning the excreta into a
kind of vegetable mould. In
cases where there is a saw-
mill in the neighbourhood,
sawdust may be used, as it is
found to be quite as good a
deodorant as dry earth,

There is no doubt that
where country houses are ILL, 142.
remote from sewers, and there =~ MOULE'S EARTH-CLOSET.
are no means of treating sewage, earth-closets may
often be advantageously used, but the process of re-
moving pails from the upper Hoors is an objectionable
feature.

The Water-carried System— | he water-carried system
consists in removing the sewage through drain pipes,
the details of which have been dealt with in the pre-
ceding chapters.

The Disposal of Sewage—This is a matter of vital
interest, and of recent years much thought has been
given to it.

Cesspools—(Cesspools are sometimes made for the
collection of sewage in country districts where there
is no main sewer, and these are sometimes constructed
of porous materials so that the liquids soak away,
leaving behind the solid matter, which is cleared out
at long intervals,

I'his is a dangerous method, and cesspools should
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be constructed of brick or stonework in cement, and
should be rendered with an impervious material.
They should be domed over at
the top and fitted with an air-tight
manhole cover and properly ven-
tilated, as shown in 1ll. 143, the
sewage being removed about
once a week by means of an air-
ticht iron cart. If it is possible
some other means of dealing
with sewage should be adopted.
Irrigation—For country houses
two small settling tanks, as in
[1l. 144, can be used alternately,
so that one may be cleaned out
while the other i1s in operation.
The sewage in passing through the tank deposits
a certain amount of the solid particles and the screen,
as shown, further assists to arrest them. A cake of
alumino-ferric is also sometimes used for the purpose

ILL. 143. CEssrooL.

ILL. 144. SETTLING TANK.

of precipitating the solid particles to the bottom of
the tank. From the outgo the effluent, which must
be discharged intermittently over various portions of
the ground, is conveyed along an open glazed pipe
to a small irrigation field, and branches are taken over
the ground in different directions.
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The value of the disposal of sewage by irrigation
was formerly much overrated and erroneous figures
and statements were put before the public, but this
- was chiefly due to the fallacious supposition that the
full chemical value of sewage could be utilized by the
ground on which it was placed. Sandy soils are usually
well adapted for the purpose, but clay soils are entirely
unsuited for sewage irrigation, although they have in
some cases been rendered more suitable by the plough-
ing in of ashes and other materials.

Great care must be taken that the subsoil drains are
put at the right levels to ensure that the effluent from
sewage farms shall not be foul. The ground is usually
prepared on the ridge-and-furrow system, and channels
are formed in the ridges so that the sewage may flow
over them into the furrows in a uniform stream.

[talian rye grass is considered one of the best crops
to raise on a sewage farm, though many other crops are
produced in various localities.

Many towns in England dispose of their sewage on
this principle, notably Norwich and Reading. Berlin,
which has a population of over one million and a half,
has thirty million gallons of sewage treated daily on
sewage farms which have an area of nearly twenty
thousand acres.

Discharge into the Sea— 1 he Local Government Board
permit of sewage being discharged into the sea beyond
low-water level ; but this should not be done unless
there is a well-defined current that will carry it away
from the shore without any chance of its being washed
back. ;

Discharge into Rivers— I he Public Health Act (1875)
and the Rivers Pollution Act (1876) were drafted for
the purpose of preventing the fouling of rivers by the
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discharge of crude sewage and trade effluents. The
Local Government Act of 1888, which empowers the
County Councils to enforce the Act of 1876 and gives
powers to the Local Government Board to form and
invest Committees with powers under the Act, has
done something to prevent our rivers from becoming
open sewers.

The Treatment of Sewage—The biological treatment
of sewage for purification dates from 1891, and is due
to the practical efforts of Mr. Scott-Moncrieff.

Nature has, as a matter of fact, always decomposed
the organic matter which is received into the surface
of the ground by means of organisms, but it is only in
recent years that we have been enabled to make use
of the life processes of micro-organisms which were
revealed to us by Warrington. Sewage contains highly
putrefactive organic matter, and the object of the
various purification schemes is to remove or to bring
into solution the solid portions of such matter and to
effect such a change in this solution as will render it
non-putrefactive,

The process is divided into two stages, viz. the
liquefying of the organic matter, and the nitrifying or
mineralization of the resulting liquids.

Two classes of organisms are engaged in the first
process, viz. the anaerobic, which exist without oxygen,
and the aerobic to whom oxygen is essential, but the
aerobic alone are capable of performing the second
process. :

The *Scott-Moncriefi” System— I his was the first in wh}ch
the sequence of the two processes was recognized. 'Iihe '
first is carried on in an open tank which is filled with
large stones and should be capable of containing one
day’s sewage., This enters at the bottom and passes
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upwards and onwards continually. The liquefying
organisms form dense colonies in the nidus formed by
the stones, and increase in proportion to the work
required, and an effluent without solids in suspension
is produced for the second process.

This latter is carried out by a series of trays, one
above the other, having air spaces between them. The
series are in duplicate, and the effluent from the first
process is delivered alternately over the surface of the
upper trays by means of a tipping trough. The liquid
is thus conveyed downwards from tray to tray as a
heavy dropping liquid, and the organisms of nitrifi-
cation thus have to deal with it in a most favourable
form until it finally passes away to an outfall. The
system appears to be one of the most efficient yet in
use, as it occupies little space and attention. It has
been installed in the drainage system of the country
house shown in I11. 186.

The “Dibdin” or ‘‘Sutton” System has a preliminary pro-
cess of chemical precipitation, the aération of the
resulting effluent being obtained by intermittent filtra-
tion. Each filter bed is filled up and allowed to
remain for an hour or so to complete the nitrification,
the filtrate then being drawn off and the bed allowed
to remain empty for over an hour before re-use.

The ‘‘Septic Tank” System was devised by the City Sur-
veyor for Exeter, and the first stage consists of a
closed chamber through which the sewdge passes
slowly to allow of the efficient action of the organisms
of liquefaction, the second being brought about by a
series of intermittent filters as in the Dibdin system.

“Colonel Ducat's” System aims at combining the two
stages of liquefaction and nitrification in one operation,

A chamber eight feet deep is constructed, having
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its walls composed of agricultural drain pipes, all
built in as headers, sloping down towards the interior
of the chamber, the bottom of which is formed in
cement. The lowest course of the walls is built with
header bricks which have spaces between them on
plan so as to permit the liquid to fall into a channel
which runs all round the outside of the tank.

This latter is filled with layers of coke, the pieces
decreasing in size from the top to the bottom, each
layer being eighteen inches deep and separated from
those above and below by an aérated layer of big
stones.

The Oxygen Sewage Purification System, first introduced bji'
Mr. Kaye-Parry, Mm.A., B.E., and Professor Adeney,
may be briefly described as follows :— 1

The sewage after mechanical subsidence is treated
by powerful oxidizing agents such as Oxynite.
This is one of the best deodorizing precipitants
known, and also has the property of preventing fer-
mentation of the organic matters contained in the
sludge and of converting the latter into the Jumus of
ordinary soil. The sludge therefore becomes a
valuable manure and may be stored without offensive
smell. The effluent is then treated with nitrate of
soda which really assumes the place of the ordinary
filter bed, and is solely used as a means of supplying
oxygen to all parts of the sewage during purification
by organisms.

The system is one which is equally applicable to
towns, barracks, factories, hospitals and private houses,
for no large space is required, and no fuel for
machinery, the only mechanism being a water
wheel, which is worked by the flow of the sewage

itself,
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Ills. 145, 146, 147 show this process as now in

. operation at Blarney Castle, where the installatinln

| was erected by Mr. Kaye-Parry, and it is by his
courtesy that the drawings are published.
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The crude sewage passes into the bottom of a deep
circular tank No. 1 by means of a cast-iron pipe, and
the liquid rises again to the surface. It passes out by
a T-pipe connection, and before it enters tank No. 2
(Ill. 145) it passes over a small overshot wheel W,
which drives a patent automatic feeding machine by
which a regulated quantity of oxynite can be added to
the liquid. The mixture then passes into tank No. 2,
which is similar in construction to tank No. 1.

The solids which are precipitated by the oxynite
are retained in the second tank, the first tank merely
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intercepting the heavier solids which are thrown down
by sedimentation. The clarified liquid, after leaving
tank No. 2, passes into a small rectangular biological
tank, and a little nitrate of soda is added every day.
The liquid is conducted to a point near the bottom of
this tank by a cast-iron pipe (see Ill. 146).

The bacterial action takes place in the tank and the
purified liquid passes out through the outfall pipe O
direct to the river. '

The sludge collected in the two tanks is pumped up
by ordinary chain pumps, and is conducted by an open
trough into a sludge tank S about two feet square,
from which it is drawn off by a sludge cock connected
with a semi-spherical outlet.

An ordinary canvas bag is attached to the mouth of
the outlet C B and the sewage falls into this bag, the
liquid being drained back into tank No. 1, after
which the sludge can be carried away.

The Collection and Disposal of Refuse—The refuse
from houses is now removed much more frequently

than formerly, a daily collection having been estab-
lished in many urban districts. The refuse is placed
in galvanized iron buckets which are emptied into the
removal van, and the buckets are disinfected and
returned to the occupier.

The old-fashioned brick dustbin which was emptied
once every week or fortnight is not to be commended,
but in some instances it is unavoidable, and then the
floor and sides of the bin should always be of imper-
vious materials.

It should also be protected from the effects of sun
and rain and should be as far as possible from the
house and from any source of water supply. It is
important that as far as practicable everything, espe-
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cially garbage and vegetable matter, should be burnt
before being put in the dustbin, and special kitcheners
are now manufactured which fulfil this purpose by
means of a firebox under the grate.

The Disposal of Refuse has of late occupied an im-
portant place in the deliberations of local authorities,
and refuse destructors have multiplied exceedingly
within the last few years. Some local authorities sell
refuse to brickmakers, who use it in their kilns for
firing, but this, however, causes an almost intolerable
nuisance to the adjoining owners. Other authorities
endeavour to utilize the heat from the combustion of
the refuse to generate steam for driving dynamos, but
the low calorific value of refuse as fuel renders the
admixture of coal necessary, and in most cases it is
probably more economical to use coal alone.

Refuse Destructors—The occupier of ‘a country
mansion 1s well advised to have a small refuse de-
structor which can also be used for destroying
garden rubbish and weeds, which should always be
burnt at once in order to avoid—that bugbear of a good
gardener—the rubbish heap, which breeds myriads of
insects and pests to destroy his handiwork.



CHAPTER XIII
HEATING

General Principles—Open Grates—Gas Fires—Gas Radiators—Closed
Stoves—Hot-water Heating (Low-pressure System ; Radiators ; High-
pressure System)—Steam Heating—Electric Heating—Hot-water Do-
mestic Supply (The Tank and Cylinder Systems)—Kitchen Ranges—
Gas and Oil Geysers.

ENERAL Principles—All heating arrangements

must be considered together with the scheme

of ventilation to be adopted (see chap. xv.).
Heat is termed radiant when conveyed in a straight
line from a heated surface, and its intensity (like
light) is in inverse ratio to the square of the distance.
It is called convexed when the air around heated
surfaces becomes warmed, and rises while the sur-
rounding cold air takes its place; an operation which
is continually repeated till all the air is warmed.

Open Grates—The most cheerful and pleasant
method of heating an ordinary room is by means of
an open grate, and if the flue is properly constructed,
as mentioned in chapter 1v., page 71, and chapter v.,
page 81, it should draw well, and at the same time
help to ventilate the room.

Slow-combustion stoves of the Pridgin-Teale model
are a vast improvement upon the old-fashioned kinds,
in which about five-sixths of the heat went up the
flue. The basis of his improvements, which has been
followed by others, was the use of firebrick sides

and back and the employment of slma.ll front and
176
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bottom iron bars; these are necessary to keep the
coal in position, but, being small in cross section, do
not hinder combustion. In selecting a stove the
advisability of having as little metal as possible ad-
jacent to the fire should always be borne in mind.

The bDevon fire, Ill. 148, is a sectional elevation
showing the firebrick sides and
back, the latter being inclined for-
ward, so as to increase the intensity
and more widely diffuse the heat
which is thrown forward into the
room to a greater extent than with
the old grates. This illustration
also shows the trimmer arch formed
in the floor in front of the chimney ILL. 148.
opening, in order to support the TH®& DEvON Firk.
hearth and protect the floor joists from the heat.

The Bond fire, I1l. 149, shows the movable ashpan
which regulates the draught, so
that more perfect combustion can
be obtained and the removal of
the ashes facilitated. This illus-
tration also indicates how a supply
of fresh-warmed air can be ob-
tained by means of an inlet flue,
fed by the external air, which is
" heated by the fire,

The wen fire has the coals
placed upon a back perforated
hearth, underneath which is a small chamber lined with
fireclay, in which air is heated to a high temperature
before passing through the fire, thus ensuring more
perfect combustion. Air is often supplied to the fire

by ducts contained in the depth of the front hearth,
12

ILL. 149. THE Bonp Fire,
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The Tit fire, Ills. 150 and 151, is easily ignited
when tilted up to the position shown in Ill. 130,
after which it should be lowered to the position
shown in Il 151, where it will then burn for some

Tue TiLT FIRE.

hours without attention. 'We have cured some rather
bad smoky chimneys by its use, and it has the addi-
tional advantage that in appearance it resembles an
open dog-grate, and can be removed bodily in the
summer and its place taken by flowers or shrubs.
The Nautins stove is of the dog-grate type, as
shown in Ill. 152, but lacks some of its disadvan-
tages. It is free standing, and heat is
thus radiated, not only from the front,
but also from the sides, back and top.
Extra heating surface is provided by
the volute-shaped hood through which
the heated gases from the fire have
to pass in order to reach the flue at
the back, the opening into which is
ILL. 152. much smaller than with ordinary
Tir NavriLus FIRE: gpoyes,  Another feature is the wheels
with which the grate is provided, so that it may be re-
moved in the summer time. It is sometimes economical
and convenient to arrange for heating two or three small
radiators from an ordinary fireplace, and this has been
successfully accomplished with the abuve-menFinned
stove in cc-njuncti-::m with a suitable boiler and pipes,

—
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Various forms of stoves are made by the leading
manufacturers, which are improvements on old pat-
terns. Some people, however, prefer to have the fire
direct upon the ordinary hearth without using any
grate at all, but we have not found this method very
economical or serviceable for giving heat.

Gas Fires—Gas fires are now used somewhat exten-
sively, especially in bed and other rooms where heat
is not required continuously. Sometimes the heat is
radiated by means of asbestos balls placed over
Bunsen burners, which render them incandescent. A
flue should always be provided to carry off the un-
healthy products of combustion.

Gas kitcheners are used extensively for cooking
purposes, owing to their cleanliness and the facility
with which they can be brought into use.

Gas Radiators—Gas radiators of various types are
used, being similar in appearance to Ill. 159, but
the Independent circulating hot-
water or steam-gas Radiators,
although suitable for halls and pas-
sages, are not desirable for sitting-
rooms, as they vitiate the air to
some extent. The radiators are
fitted with a special circulating
boiler connected with flow and re-
turn tubes, and can be placed in

. ILL. 153
dny position, as thﬁ:}' c::nly l'equire WRLSBACH KERN
connecting to the gas supply. They RADIATOR,
give off a large amount of heat within a few minutes
of lighting,

Hl. 153 shows a radiator with a Welsbach Kern
burner formed of five specially prepared perforated
fireclay candles, which marks a distinct advance in
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efficiency and economy. This fire is sufficient to heat
a room about twelve feet square, while a radiator
with ten tubes suffices for a room about eighteen feet
square. In the latter there is a tap at each side of
the radiator which controls five of the tubes, and
consequently either five or ten tubes can be used as
required. Five tubes will consume about ten feet of
gas per hour, so that in some country places where
gas costs as much as four to five shillings per thousand
the radiator will only cost about one halfpenny per
hour.,

Closed Stoves—Closed stoves are of many kinds,
and are certainly economical, but some people con-
tend that they are liable to render the air over-dry
and cause discomfort. It is suggested that they are apt
to char the organic matter in the air and to generate
carbonic oxide, which is, of course, injurious to health,
and they do not help to ventilate the room in the
same way as the ordinary open grate.

Personally we are inclined to agree with Dr. Glover
Lyon that air can scarcely be rendered over-dry ; and
that the unpleasantness is due to the
action of the superheated iron pro-
ducing some chemical change in the
atmosphere.

I1l. 154 shows a closed stove which
presents a somewhat cheerful appear-
ance, owing to the doors being fitted
with mica panels. The dampers are
o Ll 154 5o arranged that when the stove is

NTHRACITE STOVE. .

burning slowly the expense for fuel is
reduced to a minimum, while by altering the regulator
the heating may in five minutes be increased to its full
power. It has been specially constructed to utilize
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smokeless anthracite coal to the best advantage and
can be placed in front of any existing grate, or if the
latter be removed it can be provided with a perforated
ventilating front. It is contended that if anthracite
costs thirty-five shillings per ton, a twenty-five-inch
stove of this type will only cost about twopence for
twelve hours’ consumption.’

Hot-water Heating —Heating by hot water is
effected either by the low- or high-pressure systems,
in both of which the circulation

is due to thedifference in weight ajrain E

of two columns of water con- ([Sn o P
nected together in one con- Y — E‘;Jﬂq
tinuous circuit. When one ='~.'f::r:::'.:'ﬁ:'l.,-’;mp
column is heated the water

expands and rises, being forced MI

upward by the heavier column
pressing against its base.,
Low-pressure System —This has
many advantages, chiefly be- L
cause there is little risk of fire
and an even temperature is L'L\‘g,ouz

more easily maintained. Il 155 m — ),
shows a system on this principle, WE’J"’

the flow-pipe rising, as shown, ILi. 155. Low-PrEssure
direct from the boiler to the AL
highest level of the circulation, and the vertical fall of
the return pipe being designed at the end of the cir-
culation in order to obtain as the motive power the
highest vertical column of the coldest water. Dips as
dotted at A and B tend to reverse the circulation. The
column of water in the latter, farthest from the boiler
is cooler and heavier than that which is nearer. |

' See drchitectural Hygiene, p., 163.

PLOw
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Means of escape for air and steam are essential,
and a small pipe should be carried up well above the
highest water level and be provided with an open end
as shown. A recognized calculation on this subject is
that one superficial foot of direct heating surface
of the boiler will heat fifty feet of four-inch pipes ; but
it is found best to allow an excess of at least twenty-
five per cent of heating surface, in order to allow for
improperly swept flues and indifferent stoking. The

Irr. 156. A SappLE BoILER.  ILL. 157. A CHAMBERED BOILER.

ordinary saddle boiler shown in 11l 156 is much used,
but chambered saddle boilers, as shown in Il 157,
have a greater heating surface, and are more suitable
for larger systems, |

Boiler chimneys should not be less than nine inches
square in area for every hundred feet of radiating
surface.

The hot-water heating pipes are often of cast-
iron, three or four inches in diameter, and the joints
should be properly caulked with lead and spun-yarn,
those near the boiler being provided with sliding
expansion joints to prevent leakage. The pipes
should be painted to prevent oxidation, and fitted
with valves so arranged that any part of the system
may be shut off at will. Heating pipes should always
be placed above ground level, and should not be
cased, so that they may be easily examined and
cleaned periodically. They should never be laid in
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trenches and covered with gratings, as the former
become receptacles for dirt.

The following table calculated by Hood gives the
length of pipe r&qmred for every 1ooo cubic feet of
space in different cases, and if the apartments are
thoroughly ventilated twenty-five to fifty per cent
must be added.

NATURE OF BUILDING. TE':::.:I:.:I;M LENGTH OF PIPE.
REQUIRED. 4 in. 3 in. 2 in.
it. ft. ft.
Dwelling-rooms . : 65 12 16 24
1 11 U L ?o I-!* 19 28
Drying - rooms for
linen, etc. . 120! | 150-180 200-240 300-360
Greenhouses and con- |
servatories . ’ e 35 47 70
Graperies and stove-
houses . : . | 65-70% 45 6o 99
Pineries, hothouses,
cucumber pits ; 8o sa 24 110

A cistern regulated by a ball-valve should be fixed
above the highest water level, as shown in Ill. 1553,
to supply the loss of water due to evaporation.

Radiators—Coils and radiators in
connection with the flow and re-
turn pipes are placed in suitable
positions in order to obtain a
larger amount of heating surface.
A simple form of double coil is

3 i_ml:‘:-*;ﬁ- ok shown in I1l. 158, which is some-

“  times screened by a perforated
iron case, but this is objectionable, as it facilitates the

1
This is the temperature when empty; when filled with wet linen about
Bo degrees. * In coldest weather.
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collection of dirt. Radiators, as shown in Il 159,
have lately been much simplified and improved in
design, and are therefore to be preferred to coils.

In houses which have a sitting-hall of sufficient
size it is often desirable that the hall fire should be
the means of heating not only the sitting-hall and
passages, but also some of the other rooms. 1L 195
shows a fireplace where a system was
arranged by which the fire not only
heated the hall but also a boiler which
served three radiators situated in the
entrance hall, loggia and staircase. This
seems to us an economical and success-
ful method, for, as a rule, a boiler in
any heating scheme is situated in a

ILL. 150. specially constructed basement, and a
A orwatER  good deal of the heat from the furnace

ADIATOR. ; A

itself is thus wasted.

High-pressure System— ' his system has a continuous
circuit of wrought-iron welded tubing, generally
about % in. diameter, about one-tenth of the total
length of piping being formed into a coil and placed
in a furnace in which the temperature can be raised
to about 380 degrees Fahr. A pipe is placed at the
top of the flow in order to provide room for the
expansion of the heated water. The whole apparatus
being sealed, the water becomes rapidly heated and
cools quickly, and it is therefore considered that this
system is more economical for rooms that are not
frequently used. A disagreeable smell is sometimes
noticed from this system owing to the high tempera-
ture, for the same reason as mentioned when dis-
cussing closed stoves.

Steam Heating—Ieating by steam is not used to
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the same extent as hot water, as it is somewhat
difficult to control, but where waste steam is available
it is convenient and economical. Steam coils are
fixed in the same way as those for hot water, but they
are smaller pro rafa than the latter owing to their
high temperature. The utilization of exhaust or low-
pressure steam as a means of heating has been
extensively adopted in the United States, as men-
tioned in Architectural Hygiene, but its use in this
country has mostly been confined to the working of
low-pressure hot-water apparatus,

Electric Heating—The cheerful appearance of an
open fire would probably prevent an extended use
of electricity for heating even if the cost were of no
consideration. This form of heating is successful in
certain cases, and especially in town houses, because
the heat can be turned on at once, and it is a clean
and wholesome way of providing warmth.

[1. 160 shows the Prometheus electric radiator, which
simply requires attaching to a wall plug connected
with an electric current, when it will
immediately commence to radiate heat,
This radiator consists primarily of resist-
ances composed of metallic films deposited
on insulating bases composed of thin mica
sheets, and the film is protected from
mechanical injury by enclosure in a metal
case from which it is efficiently insulated.
Electrical continuity is established by prowerunvs
means of flat metal terminals in close con-  Erecrwic
tact with the two ends of the film. The "™
apparatus, unlike wire-coil systems, is practically free
from self-induction and consequently absorbs the same
power at any definite voltage, whether used on con-

ILL. 160,
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tinuous or alternating currents, and is independent of
the frequency of the latter.
[1l. 161 shows an electric cook-
ing stove, which is cleanly in
' operation and takes up little room.
I1l. 162 illustrates an electric flat-
iron and Ill. 163 shows an electric
kettle, both of which are much
used nowadays ; as also are hot
plates, which are useful where
electric current is available,

The cost is the great drawback
to cooking by electricity, but the time must come
when this will be reduced, although at one penny per
unit it is not very much more expensive than ordinary

ILL. 161. ELECTRIC
COOKING STOVE.

ILL. 162, ILL. 163,
ELECTRIC FLAT-IRON. 3 ELEcTrIC KETTLE.

coal. Electric radiators are portable and convenient
for airing the rooms, and if plugs are provided they
can be moved about at will.

Hot-water Domestic Supply— The principles involved
in the supply of hot water are the same as those for
heating domestic buildings. The pipes nf' the _hﬂt- -
water supply should be of wrought ga[vanlz.?d iron,
not less than one inch in diameter, as lead pipes ar€
apt to sag and thus impede the circulation.
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The Tank System—Lhis system is shown in IIL 164,
The boiler is heated by the kitchen fire, and may
be of either the saddle variety, as before shown
(Il 156), or of the tubular type. But in large houses
an independent boiler and furnace should be used, if a
constant supply of hot water is required.

Boilers should have a safety valve, as shown in
Ill. 164, attached to a pipe that is not in connection
with the circulation. There are several kinds of

safety valves, and Ill. 165 shows

Turnbull's patent spring safety

valve in which the plug is at-

tached to a strong spring at the
top, the other end is fixed so that
when the valve is open the spring
is in tension, and when the extra
pressure of steam is reduced the
spring forces back the plug into
position. Safety valves are use-
less unless of good manufacture,
and they should be so fixed that
" they can be conveniently in-
spected at regular intervals.
: In II. 164 it will be seen
ILL, 165. SAFRTY VALVE. that the flow PIPE is connected
to the top of the boiler and the return pipe to
the bottom. All branch pipes supplying hot water to
the various fittings should be connected to both of the
above pipes, and should enter the return pipe at a
lower level than the flow pipe. Where, however, a
fitting is quite close to the flow pipe this is not so
necessary, as the amount of cold water to be drawn
out of the branch pipe, which does not form part of
the main circulation, is small,
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An expansion pipe for steam and air should be
connected to the top of the hot-water cistern and
carried above the level of the cold-water cistern.
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ILr, 166, THe CyLINDER HOT-WATER SYSTEM,
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The cold-water cistern, which is controlled by a ball
valve, supplies the hot-water cistern with water, and
the hot-water cistern is placed above the highest
fitting for which hot water is required.

The Cylinder System— | his system is shown in Il 166
and is now generally held to possess important
advantages over the Tank System because it operates
more quickly, a temporary failure of the cold-water
supply does not stop the circulation, more hot water
can be withdrawn before its temperature is lowered,
and the risk of incrustation is less owing to the shorter
circulation of the pipes between the boiler and the
cylinder. The principal difference lies in the fact that
the reserve of hot water (i.e. the cylinder) is at the
base of the flow pipe instead of at the top, as in the
Tank System (lll. 164). A coil heated by steam
is sometimes enclosed in a cylinder to heat the water,
but it is not advantageous to use this method if steam
has to be generated especially for this purpose.

[ll. 167 shows a combined
radiator and towel-drier con-
nected to the hot-water supply
and generally placed in bath-
rooms. Coils of hot- water
pipes are also frequently used
to warm linen rooms or cup-
boards.

When either system is used

ILL. 167. > it is advisable to place the
Comminep Rapiator aNn  hot-water cistern or cylinder
S in a linen closet in order that

it may air the linen and clothes. It has, howe.ve_r.
the disadvantage of becoming dirty soon, so that it 1s
impossible to leave the things therein for long,
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Kitchen Ranges— The boiler in both the tank and

. the cylinder hot water systems is usually set in the

kitchen range, so that this performs the double duty of
cooking and heating the water. Where, however, much
hot water is required or many baths are used success-
ively, it is advisable to have an additional separate and
independent boiler as shown in Ill. 166, page 189,
another advantage is that in the summer hot baths
can thus be supplied without lighting the kitchen fire.
There are many kinds of kitcheners on the market,
and many boilers of various shapes. In selecting
these fittings care should be taken that the boiler has
a sufficient heating surface for the work that it has to
do and that the flues to the same can be easily cleaned.
It should also be ascertained that the thickness of the
metal to the top plate of the kitchener is not less than
three quarters of an inch.

Gas and Oil Geysers— These are much used nowa-
days, and if ventilated to the open air and fitted with
a dual tap controlling both the water and gas they
may be used with safety. Geysers, indeed, are a
great boon to those who cannot rely upon the kitchen
fire being lit sufficiently early to get the water heated
for their morning bath, and are useful for the reason
that any number of hot baths can be obtained in-
dependently of the ordinary hot-water supply.



CHAPTER XIV
LIGHTING

Natural Lighting : Size of Windows, Glazing, Reflectors, Luxfer
Prisms—Aurtificial Lighting : Candles and Lamps, Gas, Acetylene,
Aﬁ:f FGaa, Electric Light, Accumulators, Transformers, Switches, F uses,
Wiring—Fittings : Lamps, Tantalum Lamps and Osram Lamps com-
pared, Electric Arc Lamps, Cost of Electric Installation, Cost of Gas
and Electricity.

ATURAL Lighting—If healthy conditions are
to be maintained in the home, the necessity

for sufficient light cannot be too strongly
emphasized. S

The position of openings for the admission of light
was studied by the Romans. In the Pantheon at
Rome they demonstrated that light has a greater
illuminating value when admitted through a hori-
zontal aperture in the ceiling than when admitted
through vertical openings in the wall. The diameter
of the eye of the Pantheon dome is only 27 feet,
and yet the building is comfortably and sufficiently
lighted, though each superficial foot of lighting area
has to light nearly 3400 cubic feet of the interior.

Apartments lit by means of ordinary windows
should, if possible, have an odd number to obviate a
central pier which is apt to cast a shadow, and thus
give a gloomy effect to a room.

Size of Windows— [ he size of windows is regulated
by the climate, and the laws laid down by Vitruvius,
Palladio and Scammozzi, for the sunny climate and

192
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bricht atmosphere of Italy, are scarcely applicable
to England.

Sir William Chambers recommended that the
depth and height of the rooms on the principal floors
should be added together, and one-eighth part there-
of should be taken for the width of the windows.
Robert Morris recommended that the superficial area
of the lighting surface in feet should equal the square
root of the cubical contents of the room. Gwilt was
of opinion that one square foot of lighting centrally
placed in one vertical wall of a square room is suffi-
cient for every 190 cubic feet. This calculation is
based on the supposition that the building is free
from obstruction by high objects in the vicinity.

The model By-Laws of the Local Government
Board require that the area of the windows be at
least one-tenth of the floor area of the room, and
this requirement is also incorporated in the London
Building Acts of 1894—-1909. It is well to remember
that by keeping the window frames flush with the
external face of the wall, as mentioned in chapter 1v.,

ge 63, a larger angle of light is admitted, as shown
in Ill. 22. The architectural treatment of windows
has been considered in chapter 111, page 47, chapter 1v.,
page 61, and chapter vi., page 98.

Glazing— T'he glazing of windows is effected by
means of plate or sheet glass, the former of which
affords less resistance to the admission of light and
is not so easily penetrated by sound. Cathedral
tinted or roughened glass, which may be obtained
in many varieties, may be used in lavatories, bath-
rooms, etc., where it is intended to act as a screen.

Reflectors —[External reflectors are sometimes neces-

sary for windows facing narrow thoroughfares and
3
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for lighting basement apartments, as they help to
throw the light into the back portion of the rooms,

Luxfer Prisms are designed upon the
laws of refraction, being usually fixed
to the upper half of the window nearly
flush with the outer surface of the
wall, as shown in Ill. 168. Basements
in town houses may be lighted by pave-
ment lenses, which throw the light down
on to a luxfer canopy, the latter in
turn refracting the light in a hori-

ILL. 168. zontal direction to the rear of the apart-
SOMER ReNs S ment asishownin 1, k60,

The facing of obstructing walls with white glazed
dles, or even painting them white,
does something to assist the reflection
of natural light into such rooms.

Artificial Lighting—Candles and Lamps
are still largely used for the lighting
of private houses, especially those
situated in the country, even when
other methods of lighting are avail-
able, but to minimize danger from fire
great care should be exercised.

Gas was first used for illuminating pur-
poses at the end of the eighteenth century, but since
then its manufacture has been much improved, although
it has been stated that one gas burner will consume
as much oxygen and give out as much carbonic
acid as six men. Gas is supplied at varying pres-
sures, and hence it is advisable to have a Governor
fixed near the meter in order to maintain an equal
pressure. lll. 170 is a section taken through a
Stott Governor, in which the opening from the

LUXFER PRISMS,
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main varies in size according to the amount of

pressure.

The practice of turning off
the gas at the meter every
night is not to be commended
because the taps to some of
the fittings may be left open;
and when the gas is turned on
the next day it escapes, and
an accident is probable.

There were two forms of old-
fashioned gas-burners known
as the Fish-tail and the Bat-
wing, but these are now seldom

ILn. 170. A StorT GAS
(GOVERNOR.

ILL. 171. INVERTED
INCANDESCENT
BURNER.

used, owing to the introduction of
the Welsbach incandescent mantle
which created a revolution in light-
ing. These mantles are somewhat
fragile, but their manufacture has
been improved in recent years.
Inverted incandescent burners
have been introduced in which the
mantles are attached by means of
small projections around the rim.
The Bland burner (Ill. 171) has
been used with satisfactory results
and the patent mantle carrier is an
advance upon others. All users of
incandescent gas know the bother
that ensues with by-passes ; but in
some of the later fittings this has
been to some extent overcome.,
The Pneumatic Distance Gas
Lighter does away with one of the
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inconveniences of gas lighting, as it operates the by-
pass of the burner upon a similar principle to that
which obtains in the Bowden Brake, so familiar to
cyclists. "The light can be turned on by pressing or
pulling a button situated in some convenient position
in the room ; with this fitting gas lighting possesses
one of the advantages of electric light.

Acetylene gas 15 made by adding water to calcium
carbide, and is now being used to some extent in the
country, especially where electric current is not avail-
able, as the generating plant required is somewhat
simple ; but the clogging of the burners and
the disagreeable smell are two great disadvantages
which are difficult to overcome. The illuminating
property of acetylene is much greater than coal-gas
and its combustion does not evolve carbonic acid.
The plant for 100 lights costs between £60and £10o0.

Air gas is manufactured by the admixture of air
with the vapour of a combustible liquid, but the great
disadvantage hitherto was that hot-air engines have
been used in its manufacture and, on the temperature
of the vapour becoming lowered, liquefaction occurred
with the consequent danger and in-
convenience of the stoppage of the
system.,

The De Laitte system (shown
in Ill. 172) claims to obviate this
nuisance, as, by means of a revolv-
ing drum, the air is sucked into
the carburettor, into which petrol
is measured in such a way that a

T fixed quantity of air and spirit Is
De LAITTE SYSTEM.
evaporated.
The comparative cost of a 40 candle-power Jlamp
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per hour is worked out by the De Laitte Company
as follows :—

Electric light @ 4d. per unit . : ; . =ad.
Acetylene (calcium carbide) @ 2d. per 1b. . Ad.
Paraffin @ 7d. per gallon : ] ; . o4d,
Coal-gas @ 3s. per 1000 feet . : ; copd,

De Laitte Light, petrol @ 1s. 4d. per gallon . 5;d.

The Aerogen Gas Generator actuated by clock-
work, and the Michelite non-explosive air-gas in
which the motive force consists of water from an
ordinary tap, are other systems.

The makers of the Michelite system give the
following comparative table of cost for maintaining
100 candle-power for ten hours or its equivalent,
assuming coal-gas at 3s. per 1ooo feet and electricity
at 3id. per unit :—

i
Acetylene Tset:2
Electric incandescent I .z
Coal-gas 16 2]
Incandescent gas o 2}
“ Michelite " air-gas o 1}-1}

Electric Light possesses many advantages over other
illuminants, for it is easily switched on and off, and
can be used in positions where it would not be safe to
have gas, while it does not consume the oxygen, foul
the air or deteriorate decorations.

The definitions of the following terms may be
found of use :— |

An Ampére is the unit of quantity, a Volt is the
unit of pressure, a Watt is an ampére multiplied by
a volt, an Ohm is the unit of electrical resistance
and a Megohm is a million ohms.

An electrical horse-power (E.H.P.) is equal to
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746 watts—thus a current of 7°46 ampéres at 100
volts pressure is equal to one E.H.P. A Board of
Trade unit is the standard measure of output, and
this consists of 1000 watt-hours, and thus 10 ampéres
of current at 100 volts pressure for one hour is equal
to one Board of Trade unit.

Current, when obtained from a public supply
station, is usually more economical than when pro-
duced by a private installation.

Electricity is produced by means of a dynamo, in
which coils of copper wire pass rapidly before the
poles of powerful electric magnets. These coils of
copper are wound on an iron core, which is called an
armature, and the current thus generated in the coils
is led to a commutator, from which it is collected by
brushes and conducted away to the switch-boards,
and from thence to the supply mains. Electricity for
public supply is often generated at a very high
pressure, so that the size of the copper cables may
be kept as small as possible; but if the pressure is
lowered for the same total energy, of course a larger
cable is required.

Dynamos are usually driven by steam engines
when a large supply is required, but gas and oil
engines are used for small installations, especially for
country houses, where they are satisfactory :.a.;nd
efficient, those oil engines with the top feed being
preferable, as the pump feed seems to be liable to fail
occasionally from choking.

A Suction Gas Producer Plant, in combination with
a gas engine, is a very economical methc:d, and
consists of a generator, a scrubber for cleaning and
cooling the gas, and an expansion chamber.

The generator is a cast-iron ash-box containing &
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firegrate and bars, above which is the generator
casing, lined with firebrick, and a vapour chamber,
which is partially filled with water, heated by the hot
gases coming from the fuel in the generator. Im-
mediately over the vapour chamber is the fuel
chamber and charging hopper, through which the
fuel is supplied to the generator.

The scrubber is made of steel plates, and is filled
with coke, over which water is automatically sprinkled,
and this serves to clean and cool the gas after leaving
the generator on its way to the engine.

After the machine has been started, the suction
pull from the engine draws a mixture of air and
steam from the vapour chamber through the in-
candescent fuel in the generator, where it is de-
composed into a composition generally known as
producer gas.

Welsh anthracite coal is employed as fuel on
account of its freedom from tarry matter, but other
fuels may be used if proper provision is made for
cleaning the gas. A 10 h.p. gas engine can be
worked in conjunction with the gas plant at a cost of
one-tenth of a penny per brake horse-power per
hour or about one-fifth the cost of using ordinary gas.

Turbines, as shown in Ill. 54, consisting of a wheel
which is made to revolve by the water impinging
against vanes fitted to its circumference, may be used
where water - power can be obtained. Where the
water-power 1s small, storage batteries should be
used, so that the dynamo can be worked continuously,
and when lighting is required both dynamo and
batteries can supply the current,

Accumulators—Storage batteries or accumulators con-
sist of a number of cells containing sulphuric acid,
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water and lead plates. When the current is turned
on a chemical change takes place until the battery is
charged, and this will be indicated by bubbles of
hydrogen freely rising in the electrolyte. When the
battery is discharging on to the mains the chemical
action is reversed and the current is given off.
Batteries should be placed on racks and should be
separated from the engine-room, as the gases they
give off corrode the machinery ; they should also be
used regularly, as they deteriorate if not worked.

The current is conducted by copper wires, one of
which (the positive) conveys the outward current, and
the other (the negative) conveys the returning current
to the source of supply. These wires must be in-
sulated for the whole of their distance by covering
them with an insulating coating, such as vulcanized
rubber, after which they are fixed in the building as
described below.

Transformers— High-pressure current exceeding 250
volts being dangerous must, however, not be delivered
for domestic supply, and a transformer is therefore
used which converts a small current at high pressure
into a larger current at low pressure. Thus 40
ampéres at 2000 volts can be transformed into 800
ampéres at 100 volts, both being equal to 80,000
watts. The transformers are usually placed in sub-
stations, cellars or other suitable positions for the
distribution of electricity at low pressure to the house
mains.

Switches—A. double-pole switch should be used at
the point where the wires enter the house, as this will
allow the negative and positive conductors to be cut
off from the main. Any number of switches may be
used in an installation, so that the light may be turned
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\ on and off as may be most convenient, and switches
‘may also be placed on the fittings themselves. A
switch should always be placed conveniently just
inside or outside a room, so that the light may be
turned on or off with convenience.

A Fuse consists of a piece of lead or tin wire pro-
portioned so that if the current is greater than the
circuit should carry, this wire will melt and stop the
supply. A double-pole fuse should be placed by the
switch at the point of entry to the house and on every
branch service throughout the building.

Wiring— | he wires may be fixed by many methods,
viz. wooden casing, concentric wiring, steel-armoured
and insulating conduits, etc. ; the regulations of various
insurance companies differ on this subject.

Wooden casing is the most usual method adopted
for enclosing the wires ; it is either run along the ex-
ternal face of the plaster or is buried in it, but the latter
is objectionable as it is difficult to get at the wires and
damage is caused to plaster owing to the shrinkage of
the wood. Wood casing should always be varnished,
to prevent dampness destroying the efficiency of the
installation,

A system much used on the Continent consists of
insulated conductors, which are run side by side upon
porcelain knobs on the surface of the wall.

Concentric wiring consists of insulating the positive
copper wire with rubber or other material and wind-
ing the negative wire concentrically round such
insulation, the whole being enveloped in lead. An
extra sheathing of steel wires may be used outside
the lead envelope and the negative conductor must
be run to earth,

Steel-armoured insulating conduits are preferred by
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many authorities. Iron piping has been extensively
used, but there is much to be said against it, owine to
the occurrence of short circuits, the liability of corl
densation and the abrasion of the insulating material
frc.:m. the wires, caused by the jagged nature of the
jomting,

Tinned brass tubes are found in practice to be more
or less free from condensation. The Kalkos is one of
various forms of tubing which has been in vogue
during recent years, the idea being to provide a

L]
METEL
Iie, 173 Itr. 174. ELEcTrIC LiGHT
ELecTRIC L1GHT PENDANT. BALANCE PENDANT.

water-tight casing that rapidly follows sudden changes
of atmospheric temperature, so as to prevent the collec-
tion of moisture in the tubing, caused by condensation.
The Kuhlos and Stannos methods of wiring have
also recently been introduced; the latter has been
used with success and appears to combine efficiency
with durability.

The method consists of single or stranded tinned
copper wires covered with pure insulated and vulcan-
ized india-rubber, which is taped and then lapped
around closely with a sheet of tinned copper, the whole
being rendered homogeneous by a special process.
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The result is that a light flexible conduit is obtained
in which the wires are mechanically protected and can
be rapidly and easily fixed alongside picture-m'ils,
architraves, skirtings or other fixtures without being
unduly noticeable.

ILe. 175. ELEcTRIC LIGHT ILL. 176. ELECTRIC LIGHT TABLE
NEWEL STANDARD, LaMmp,

Fittings—An endless variety of fittings for the
incandescent electric light are now made from the
simple flexible pendant (Ill. 173) to the most costly
and elaborate forms. The adjustable flexible pendant
(Ill. 174) is a convenient form, and is useful in bed
and dressing rooms. More elaborate fittings are
shown in Ills, 175 and 176, the former being fixed
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to the newel of a stair and the latter forming a centre
light for a dining-table.

Sitting and reception rooms should have a number
of wall plugs, as they allow of lamps being moved
to different positions in the room and are useful in
decorative lighting for receptions, also for portable
electric radiators. ;

Lavatories and water-closets may be lighted so that
the lamps are automatically switched on and off by
opening and shutting the doors, but the advantage
of this is doubtful.

Special water-tight fittings are sometimes used in
stables, as the stable fumes corrode the metal parts
of the lamp holders. ‘

Lamps—An ordinary incandescent carbon filament
lamp will last about a thousand hours and use about
34 to 4 watts per candle-power; but many lamps of
higher efficiency are now made, and since the intro-
duction of metal filament lamps the whole question of
economy in electric lighting has been revolutionized.

Tantalum lamps have a metal filament and un-
doubtedly effect a greatsaving in current, while giving
an increased candle-power. These lamps were not
made for higher voltages than 130, but recently high-
pressure ones have been introduced, thus obviating
the necessity to use them in series.

Osram lamps are similar but more efficient; their
efficiency is 1} watts per candle-power, thus saving
nearly 70 per cent over carbon filament lamps.
They can only be used in a downward position, as the
long filament easily breaks if inclined at an angle.

Metallic Filament Lamps Compared— N essrs, Siemens seem
to be the only firm who can handle the refractory
metal used in the Tantalum lamp, while there are
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many lamps of the Osram type on the market at the
present time, The present prices for Tantalum and
Osram lamps for high voltages are 3s. 6d. and 4s. 3d.
each, the efficiency of the two lamps being 17 and
1'2 watts per candle-power respectively.

We are constantly testing lamps for clients, and at
the present moment are rather inclined to favour the
Tantalum lamp, as, though not quite so efficient as
the Osram type, it is cheaper and appears to be less
fragile. But such frequent improvements are taking
place that one has constantly to modify one’s opinion
upon testing the different lamps as they are placed upon
the market.

We have recently placed a contract with Messrs.
Locke and Soare, of New Cavendish Street, for an
Osram type of lamp at 3s. 3d., and they guarantee to
replace every lamp that becomes defective within three
months of its installation.

A transformer such as has been already described on
page 200 can be fitted to an installation for the pur-
pose of reducing the pressure of the cur-
rent supplied by the company to meet
the lower voltage of the earlier types of
metal-filament lamps, which are cheaper
than those for the high voltage. There
are also many forms of the mercury
vapour lamps which give a soft bluish-
green light with very high efficiency.

Arc Lamps— I'he arc lamp (Ill. 177) is
useful for external lighting such as en-
trance drives, stables and yards. The
illumination is caused by the current .
leaping the space between two carbons ILL, 177.
which automatically approach each other ke
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as they are consumed, and these have to be renewed
about every hundred hours. The lamps are made
from five hundred candle-power upwards, and their
tlluminating power is greater, for the amount of current
consumed, than the incandescent lamp.

Cost of Electric Installation— I he cost of running the wires,
as described previously, must of course depend upon
the circumstances of each case, but for anything over
fifty lights the prices for wiring from the company’s
main, to cover everything except the fittings, will vary
from about 10s. to 3os. per light.

The cost of an independent installation and plant
such as may be required in a country house also
varies considerably from £2 to £5 per light. When
from two to three hundred lamps are required, the
cost of supply ought not to exceed 4100 per annum
if the dynamo is worked by a steam or oil engine, for
the entire cost of the necessary attendant should not
be included with that of the engine, as the latter
should not occupy more than half of his time.

Cost of Gas and Electricity— | he cost of electricity at 6d.
per unit is roughly calculated to be equivalent to gas
at slightly over. 4s. per 1000 ft., assuming 4 watts per
candle-power. A rough calculation is that a 16-c.p.
carbon lamp consumes 1 unit in 16 hours, and 30
8-c.p. lamps will absorb the same energy in 1 hour or
1 8-c.p. in 30 hours.

Electric light is more economical than gas owing to
the facility of switching it on and off, and to the fact
that books, pictures, curtains, and internal decorations
are better preserved ; besides which the purer atmo-
sphere maintained is beneficial to health. '

In addition to the fixed price per unit, there is a
method of payment called The Maximum Demand







CHAPTER XV
VENTILATION

General Principles—Composition of Air—Quantity of Air Required
(Inlets—Outlets)—Natural Ventilation—Mechanical Ventilation (Plenum,
Vacuum, Glover-Lyon)—The Ventilation of a Dwelling-house (Hall and
Stairs, Kitchens, Bedrooms, Billiard-rooms).

GENER&L Principles— Everybody knows that a
supply of fresh air is essential for all human
beings; we need not, therefore, discuss the
necessity for ventilation. Lack of fresh air produces
nausea, headaches, sleepiness and loss of appetite ;
and most of these conditions are realized after having
been in a badly ventilated apartment for some time.

Pure heated air is not objectionable in itself, al-
though people are in the habit of referring to a room
as being too hot, whereas it is as a rule badly ven-
tilated, the excess of carbonic acid rendering the air
impure.

A general explanation of the movement of air will
enable the reader to understand the necessary require-
ments of any ventilation scheme. The wind and the
difference in temperature between the external and
internal air are the forces which govern the velocity
with which air moves in a building. The wind is a

strong factor, but, as it acts prmclpally in cold weather
and is moreover such an uncertain agent, it is not
practicable to make any ventilation scheme dependent
upon It
208
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Natural principles of great importance are that the
specific gravity of cold air is greater than that of hot
air of equal purity, and that air when heated expands
and rises.

Air expands 535 of its bulk for every degree Fah-
renheit to which it is heated, so that if the air in
a room be heated to 50 degrees above the external
air it will increase one-tenth in bulk, and therefore be
lighter in proportion.

Composition of Air—Air consists mainly of oxygen
and nitrogen in varying proportions, and in addition
there are small proportions of ozone, argon, etc.
According to Dr. Angus Smith, the purest sea or
mountain air contains as much as 20'999 volumes per
cent of oxygen, but the worst air found in a mine
contained only 1827 per cent.

Ozone, which is beneficial to the health, is a con-
densed form of oxygen principally found near the sea
and open country and is rapidly destroyed by smoke
and other impurities,

Carbonic Acid (CO,) is generally taken as the
gauge of impurity in air. It emanates from under-
ground sources in the form of gas, and is increased
by combustion and fog, but is diminished by vegeta-
tion, rain and high winds.

Carbonic Oxide (CO) is another impurity caused by
the imperfect combustion of carbon and sulphuretted
hydrogen, and is found in sewers and near excavations
and marshes.

Marsh Gas is found in the atmosphere adjacent to
marshes and also in coal mines, where the proportion
may be sufficient to destroy life by the exclusion of
oxygen,

Ammonia Compounds, derived principally from

14
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putrefaction and animal exhalations, are injurious
owing to the impurities which accompany them.

Suspended matter in the air, such as dust formed of
mineral particles, or organic matter of animal or vege-
table origin, form some of the principal impurities found
in town air.

The action of breathing also helps to render the air
impure, for it abstracts oxygen and increases carbonic
acid, besides which the skin itself gives off impure
exhalations,

Coal gas causes much impurity in the air, for its
products of combustion are carbonic acid, carbonic
oxide, ammonia, and sulphur compounds; and it is
estimated that each cubic foot of gas burnt per hour
vitiates as much air as one human being by respiration.
An oil lamp affects even more the purity of the air in
proportion to the amount of light obtained.

Quantity of Air Required—Respirated air is found
to contain about 4°5 per cent of carbonic acid, and is
thus deprived of that amount of oxygen. An average
adult gives off about six cubic feet of carbonic acid per
hour, and as 1000 cubic feet of air under average
circumstances contain ‘4 cubic feet of carbonic acid,
an addition of ‘2 cubic feet will reach the limit of the
standard of purity, which is '6 as laid down by the late
Sir Douglas Galton. An adult will therefore render
3000 cubic feet of air impure in one hour, because he
will add ‘2 cubic feet to each thousand. It follows
that a system of ventilation is required which shall
give each person at least 3000 cubic feet of fresh air
per hour; a standard, however, which, in practice,
seems to be seldom adhered to. It is asserted that no
room can be considered even tolerably ventilated
unless at least 1000 cubic feet of air per occupant are
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renewed every hour; consequently a room 20 ft. by
15ft. by roft. high, which contains 3000 cubic feet
and is occupied by three people, requires the air to be
changed every hour, but if occupied by fifteen people
the air would require to be changed five times an
hour.

Rooms are rarely so well built that air cannot enter
freely from the loosely-fitted doors and windows of
ordinary houses. The air thus accidentally admitted
helps to ventilate the room even in the absence of any
definite system.

In order to avoid draughts it is usually assumed in
a country like England that the air of a compartment
should not be changed more often than three times an
hour, unless the incoming air is warmed.

The supply of fresh air should not move with a
greater velocity than two or three feet per second,
otherwise draughts are felt. Consequently inlets and
outlets should be designed in such a way that the
movement of the air does not exceed this rate.

The following table from Hood gives the quantity
of air which should be provided per person per lhour
for a room occupied to its maximum capacity, but
other authorities differ considerably from him :—

Cusic FEET PER PERSON

PER HoOUR.
Ordinary living-room ... 1200
Sleeping-apartments ... s o GO0
Ballrooms ... 2100—2400
Dining-halls ... ... 1200—1500

"v"J(.: refrain fr::rm giving formulae here, but examples

for different buildings are fully worked out in A#chi-
lectural Hygiene (3rd Edition).

Inlets—Authorities differ as to whether the inlets in an
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ordinary room should be at the top or bottom of the
wall, but the best position, in our opinion, is about six
feet from the floor level, on the same side of the room
as the fireplace (see p. 177). They should be short

= and accessible, otherwise they

should be placed so as to

collect dirt and wvermin, and
i diffuse the air in such a way

y M that all parts of the room may
39 be air-cleansed.
[

A Sheringham inlet venti-
lator (I1l. 178) is provided with
ILL. 178, flaps falling inwards and with
SHERINGHAM VENTILATOR.  cheeks so that the air entering
is given an upward cant and is then diffused.

A Tobin tube inlet (Ill. 179) 1s a short upright
shaft formed of 1}-inch boarding, lined with zinc or
made entirely of metal, as shown — ey
in the illustration. It should be | £
provided with a butterfly valve to -
regulate the amount of air admitted, H
and the top may be covered with
perforated zinc. k

If a ventilation scheme is to be »—
effective, air must be warmed before »—
entering the building for at least e
six months in the year, otherwise ILL. 179.
in cold weather people will close i
the inlets because of the draught brought about by
the introduction of the cold air. This warming may
be effected by means of radiators (see Ill. 159) which
are fixed against the wall, generally under the window
sill. They may with advantage be placed in the thick-
ness of the wall itself, with inlets into the room,

[
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It has been laid down that the inlets should have a
sectional area of twenty-four square inches i"c::r each
person, so that one square foot (i.e. 144 square inches)
is required for six persons, and six air-bricks of the
effective area of twenty-four square inches each would
be sufficient. Such an allowance is seldom obtained
in practice. Ordinary rooms provided with a good
fireplace, according to Hood, may have inlets of the
following area taking into account the size of the
room, the number of occupants and gas burners :—

= : NUMBER OF NUuMRBER OF NET SIZE OF

S1ze OF ROOM. (OCCUPANTS. Gas BURNERS. VENTILATOR.
it. S : . o
10 by 10 2 Or 3 2 g by 3

Tl o 3 7w & 5 0 6

zol' . 10 4 s 5§ 4 9 » 0

Where sash windows are used they should be pro-
vided with a deep bead at the batk of the sill (as
shown in Il '22), as this allows the lower sash to be
slightly raised so that air can be admitted between the
meeting rails in a vertical direction, as shown by the
arrow on the illustration,

outlets— [ he position of the outlet depends upon the
inlet, but generally speaking they should be as far as
possible apart. The natural outlet in an ordinary
room is the fireplace, where there is always an up-
current drawing the air out of the lower part of the

room at a computed velocity of from four to five feet
per second.

[his factor in domestic ventilation gives a natural
outlet in every room, and induces many authorities to
suggest downward ventilation, in which the foul air
is drawn out through the fireplace opening in pre-
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ference to having a special outlet in the upper part of
the room.

The air in a room with closed doors and windows
is in such cases drawn along the floor towards the fire,
a part helping the process of combustion and going
up the chimney, and a part in consequence of its
warmth and impetus flow-
ing towards the ceiling, as
shown in Ill. 180. This
latter cools in traversing
the ceiling, descends, and
is again carried towards
the fireplace. A good place
to introduce air is in the
chimney breast wall above the mantelpiece, as shown
in Il 149, as this results in slightly warming the air
when the fire is alight.

The amount of air that an open fire requires is
considerable, and where no special supply is provided
cold air 1s drawn 1in to supply this need through cracks
of doors and windows to such an extent that draughts
are frequently the result, although the
modern slow combustion fireplace obviates SH0RE
this nuisance to a large extent. LUE

If it is desired to extract air from the @
upper part of the room it is better to have
a separate foul-air flue, which costs little
when constructed in a new building. Ven- — -
tilating flue pipes (as shown in I1l. 181) are  povrron’s
sometimes used in conjunction with smoke- WH;E:IHG
flue pipes, and being warmed by the smoke '
flue cause an upward current in the air flue.

Natural Ventilation— Natural ventilation is gener-
ally in use for ordinary houses, and consists in the

P o e g

ILn. 180. Air CURRENTS IN Rooa.
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removal of foul and the admittance of fresh air by
natural means, such as by doors, windows and fire-
places.

Nature assists in ventilation, as explained on
page 209, because air, when heated, expands and
rises, and heated air given off by the body can be
removed from the apartment by flues if fresh air is
admitted to take its place. Thus if air is introduced
at the lower part of the room and an extract flue for
heated air formed in the upper part, a natural means
of ventilation is provided, but, as a matter of fact, this
process may be reversed in ordinary rooms, as the
fireplace opening forms the outlet, as before men-
tioned and shown in Ill. 180.

Mechanical Ventilation— Mechanical ventilation is
dependent on means of propulsion and extraction by
mechanism, and is either of the plenum or vacuum
systems.,

Plenum System— | he p]EﬂUl’Il system is effected b)’
propulsion of fresh air into the apartment by means
of fans or air pumps, and the foul air is thus forced
out.

We think that the death-blow to this system has
been the general condemnation of the ventilation of
the Central Criminal Courts.

Vacuum System— The vacuum system consists in pro-
ducing strong up-currents in special extract shafts
either by means of gas jets, hot-water pipes, steam
coils or fans, which cause the foul air to be drawn out
of the room and fresh air enters to take its place.

The great difficulty in the application of mechanical
ventilation is the cost and the liability of the system
to get out of order, but, on the other hand, it pos-
sesses the great advantage of constancy under change
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of atmosphere, and is completely under control as to
the supply and quality of fresh air required.

Glover-Lyon System-—DI’. Thomas GID\-'EI‘-L},?DH, M.A.,
M.D., 1s responsible for a good system of draughtless
ventilation, and when electricity can be obtained at a
reasonable cost we have no hesitation, from our own
practical experience, in thoroughly recommending its
adoption for billiard and smoking rooms and all apart-
ments which are difficult to supply with fresh air in
the ordinary way. i

Air heated to the required temperature is forced,
by electric fans, into the room through a large number
of specially graduated apertures, and is extracted in a
corresponding manner. The result i1s a slow sweep
of air throughout the apartment without any draught ;
the even manner in which the air is sprayed, as it
were, into the room gives more efficiency than by
any other method with which we are acquainted. The
system does away with the costly installation of base-
ment boilers and hot-water pipes, and can be applied
separately to any apartment, the flow of air being
increased or decreased at will.

The Glover-Lyon system, moreover, is not inter-
fered with by the ordinary fire, which may still be used
to give a cheerful appearance. The system is not dis-
organized by the opening and shutting of windows as
in other systems.

The Ventilation of a Dwelling-house— The scheme of
ventilation employed depends upon the amount that
can be expended, and indeed in many houses no
special provision is made, but it is well to indicate
a few general rules which should be adhered to.

Hall and Stairs— T he hall and staircase must be properly
warmed and ventilated, if draughts are to be avoided;
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and the best way to effect this is by means of hot-water
or electric radiators placed in front of inlets, so that
the incoming air may be warmed ; this tends to keep
the hall and staircase at a proper temperature.
Warmed air being thus introduced into this part of
the house, fanlights can be arranged above the doors
of the various rooms, and a continual stream of
warmed fresh air is thus supplied to the sitting-rooms
and bedrooms instead of the cold draughts which
otherwise occur.

The hall and staircase should have a ventilating
lantern light in the upper part of the house heated if
possible with hot-water pipes to create an up-current
and prevent a down-draught.

Kitchens, etc.— 1 he kitchen offices, cellars, lava-
tories, and W.C.’s should be disconnected by means
of cross ventilation as much as possible from the other
portions of the house. The lavatories and water-
closets should in an ideal house be placed in a
separate annexe with cross ventilation lobbies as is
usual in hospitals, but in practice this may be
effected by placing the lavatory and W.C. with a dis-
connecting lobby between, as mentioned in chapter 111,
page 5I.

The water-closet itself should have louvres, or a
grating in the lower part of the door connecting it
with the lavatory, so that a current of air is continu-
ally passing through the former to the W.C. window,
which should always be kept open,

Cellars should also be cut off from the living por-
tion in order that the cold air and dust from coal
cellars and underground passages may not be drawn
up by the warmed air into the house.

Bedrooms—DBedrooms can be kept reasonably warm
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in winter by means of radiators in the hall passages
and staircase, and in exposed situations they may be
placed in the rooms themselves. All such rooms
should, of course, have a fireplace, and the inlet to the
flue should be kept open, so that a current of air may
always be travelling up the chimney. The old form
of grate with a register which can be shut down
should be avoided, for some people close it and leave
the bedroom without any ventilation, causing such an
apartment to be a fruitful source of headaches in the
morning.

People who desire to be healthy have their windows
open at least an inch or so all the year round, and in
addition a ventilating grating over the door should be
provided, so that the warm fresh air which has been
admitted to the hall can pass through the bedroom to
the fireplace as before mentioned.

Billiard-rooms—A  billiard-room is often difficult to
ventilate because of the large glass lantern necessary
for lighting the table, the amount of smoking indulged
in and the quantity of gas consumed, and the first
thing which should be done, wherever possible, is to
install electricity. Fresh air should, of course, be
heated by hot-water or electric radiators, and a down-
draught from the cold air around the lantern may
be prevented by a lay-light (ie. a horizontal glass
ceiling) placed below it, and the space between the
two lights may be warmed by hot-water pipes so as to
cause an up-current, the vitiated air being drawn out
through the roof by an extract ventilator. If hot-
water heating is not desired a ventilating grate may
be used, the lay-light made air-tight, several inlet
ventilators placed in the walls and the extract obtained
by a special foul-air flue in the chimney breast, with






CHAPTER XMI

THE DECORATION AND FURNISHING
OF THE HOUSE

General Principles—The Hall and Staircase—The Dining-room—The
Drawing-room—The Library or Study—The Breakfast or Morning-
room—Bathrooms and W.C.'s—Bedrooms—The Kitchen and Scullery
— Pantry.

GEN ERAL Principles—The keynote of all decora-
tion and furnishing should be simplicity, but at
the same time we must not be led away into

the affectation of simplicity seen in so much modern

work,

Tradition in art should be adhered to, but antiquity
should not be worshipped for its own sake, as it is
certain that some designs were equally as bad in the
past as in the present day, but owing to defects in
conception and construction a considerable amount of
such work has disappeared.

[f a well-designed piece of furniturehas beenmellowed
by time, it has an additional attraction which makes it
more beautiful and causes it to appeal to a wider class
than that of the technical critic who studies merely
the actual design and construction irrespective of its
antiquity. We should study the art of the past, not
for the purpose of slavishly copying it, but rather for
gathering inspiration which will enable us to conceive
something that may in its turn be worthy to hand

down to future generatimm.
220
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There is much to be learned in decoration and furnish-
ing from the Japanese, whose marvellous and intuitive
skill is evinced, not only in their articles of w@zrfx, but
also in the decorative treatment of their homes. One
is perhaps most impressed when visiting a Japanese
home by the extraordinary paucity (as an American
friend expressed it) of their decorations, for a godown,
or warehouse, is attached to all houses of any size,
and in this are stored practically the whole of the
coods belonging to the owner of the house. One
ornament only is displayed prominently on a stool in
each room, so that every one can examine it at leisure,
and, when the owner is satiated with it, it goes back to
the godown and another takes its place. Each work
of art is thus unhampered by the distraction of adjoin-
ing works and receives in its turn due criticism and
appreciation,

The ostentatious gimcrackery of much modern
furniture is strongly to be condemned, although there
are signs of a return to good traditional forms and
satisfactory constructive outlines, as referred to in
chapter 1., pages 28 and 35.

Antimacassars and all such dirt collectors should be
avoided, as they are injurious to health, and curtains
should not be hung in flounces, which make them a
ready receptacle for dust, but should fall loosely from
light metal rods and be easily removable for cleaning.

The chief ideas which should govern the furnishing
and decoration of the principal rooms in an English-
man’'s house we deal with somewhat cursorily, for
tastes differ and many have ideas of their own, but for
those in doubt the general principles laid down will,
we hope, be of some use.

‘The house, it should be remembered, is built for a
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dwelling, not for the reception of visitors; and no
room should be considered too well furnished for
daily use.

The various apartments in a house are now briefly
referred to with suggestions which may be helpful in
giving some idea as to the general decorative treat-
ment required for each room.

Chapter 1. has already dealt with the aspect and
chapter vi. with the treatment of the floors, walls,
doors, windows, fireplaces and ceilings.

The Hall and Staircase— [ he hall should have a
cheerful and inviting appearance to the visitor
and should leave the parting guest full of pleasant
recollections.

The floor may be of polished wood blocks or
parquet flooring with a rug or two in the centre, or if
not considered too cold in appearance it may be of
mosaic treated in a warm colour with a plain key-
pattern border.

The walls may be hung with a washable leather
paper, panelled as seen in Ill. 229, or painted. A
deep frieze may be provided, treated in a lighter key,
with a picture-rail or moulding in line with the top of
the doors and so formed as to hold any pieces of old
china which may have been collected. A combined
picture-rail and china-rest is indicated in llls. 196,
205, 236, 237, 238, 239, 245, 292 and 313. The
pictures may consist of prints or engravings, either of
which are perhaps better than oil paintings in a small
hall. They should be few in number but good of
their kind.

The staircase may have a dado of some material
perhaps of darker colour than the walls and well
varnished, so that it can be easily washed. The fire-

i | atl®



DECORATION AND FURNISHING 223

place is an important feature in the hall, and much
will depend upon its treatment, which should be
simple and substantial. A semicircular arch of bull-
nosed, salt-glazed bricks makes a very good opening,
and when filled in with a dog-grate of modern type is
especially adapted to give a cosy appearance.

The ceiling can be treated with ribs in geometrical
patterns, or the beams of the floor over may be left
visible, as shown in Ills. 229 and 312.

The chairs should be strong yet comfortable, and
an oak chest or two to contain books or papers is
useful,

The cheap varieties of stained glass which have
been used of late years ad nawuseam in the hall of
speculative builders’' houses should be avoided, and
glass, either plain, ribbed or frosted, set in wide lead
cames, may be used for the windows, unless good
stained glass can be afforded.

The Dining-room — ['his should have a warm yet
subdued treatment in order to give it a quiet and
cosy appearance. The walls should be divided only
into two, as it is seldom possible in small houses
to have a dado as well as a frieze. The lower part
may have a dado of wainscot oak, as in Ills. 245, 292,
or of stamped leather, and a moulded dado-rail may
be formed to act as a chair-back and prevent the
chairs rubbing against the wall surface. Pompeian
red 1s a good colour for the dining-room, but a
subdued grey-green is preferred by many as a better
background for pictures. There should always be a
moulded picture-rail from which the pictures can be
hung by means of hooks (I1I. 313), for nothing looks
more unfurnished and untidy than nails knocked
into walls at different heights to support them.
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Pictures, moreover, can be easily taken down and
cleaned and rehung if there is a picture-rail on the
same level with, or not much higher than, the top
of the door architraves. The picture-rail may be
combined with the cornice where there is no frieze
or in cases where a dado is provided, and the panel
moulding may be utilized for this purpose where
panelled walls are used.

The woodwork may be painted and varnished with
a floor border in a darker colour, and a Turkey carpet
covering the centre of the room has a pleasant effect.
The table and chairs should be simple and harmonize
with the style of the room, as in Ills. 273, 308, 317,
319, 327 and 328. In furnishing the dining-room
care should be taken not to have the table too large,
and thus leave only a narrow passage round the room
and a cramped space by the fireplace, which will
make waiting at table a difficult operation.

The ceiling can either be plain or treated in ribs
of a geometrical pattern, or with the beams showing,
as in Ills. 230 and 307.

The Drawing-room— L his room, which also usually
serves as a music-room, should usually be treated in a
lighter key than the dining-room, and the walls may
be divided into two by a deep frieze, possibly treated
with figure-work of a lighter colour; but in larger
rooms the walls may have a triple division, as shown
in [ll. 194.

The moulded picture-rail at the bottom of the frieze
should be grooved, as already described, to carry
china. The rest of the wall may be treated in a gold,
a peacock-blue or grey-green colour extending to the
skirting, or may be panelled as in [lls. 190, 200 and
288,

il
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A chair-rail and dado may be dispensed with be-
cause the chairs in this room are usually arranged
about the room in twos and threes for conversational
purposes, and cabinets, small tables and bookcases
may be placed against the walls.

Water-colour drawings are especially suitable, for
they go well with the lighter treatment of this room.
The woodwork should harmonize with the walls and
ceilings, and may either be painted a cream-white with
a finishing coat of eggshell enamel or, if it can be
afforded, polished mahogany doors surrounded by
architraves painted white are effective.

Ceilings are as a rule best finished in white with
moulded cornice and decorative bands, as in IlL
2 36.

Drawing-room furniture often consists of a collec-
tion of chairs and bric-a-brac of all styles brought
together in a happy-go-lucky fashion, without any
attempt at a homogeneous idea ; but this suggestion
of a furniture dealer’s shop should be avoided.

Easy-chairs should not be much more than a foot
in height, and may be upholstered in a simple
texture in harmony with the general scheme of decora-
tion. The primary object for which a chair is made
should not be forgotten, and gimerack constructions
which, under the name of “ Art,” are foisted on the
unwary customer only to give way under a person
of more than usual weight should be avoided.

The Library or Study— | he library should be treated in
a manner somewhat similar to the dining-room and
should have a subdued and cosy appearance. The
tops of the bookcases, which should have glass fronts
to prevent dust settling on the books, should not be

more than five or six feet from the ground, so that
15
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books may be easily reached, the top being used
for casts or statuettes, etc. The library window sills
may start from the top of these bookcases so as
to exclude the outer world, and give the room the
secluded character which conduces to study. One
window, however, should be low enough to enable
one to see out when seated, as this gives the room
a cheerful appearance.

The Breakfast or Morrdug«roum——Such should, of course, be
sunny and cheerful in character, and a light-coloured
paper or distemper is suitable for the walls. The
floor boards may be stained round the borders and
a bright central carpet used. A moulded picture-rail
and deep frieze are appropriate, and the latter treated in
figure subjects on a light ground looks well.

The billiard-room has already been referred to in
chapter 111, page 50, and it is sufficient to say that in
regard to decoration and furnishing the green cloth
must be primarily considered.

Bathrooms and W.C.s— Bathroom and W.C. floors and
walls should be formed of impervious materials, as
mentioned in chapter vi., pages 91 and 94.

Tiles make a clean, suitable and lasting wall sur-
face, as they can be washed down from time to time,
but if tiles cannot be afforded, Emdeca (enamelled
zinc) may be used, but great care must be taken with
the jointing. Plain white enamelled walls are also
suitable.

Casings to pipes should be avoided, as they are
receptacles for dust and filth,

The bath, hand-basin and W.C. should for the
same reason have no enclosure, as already men-
tioned in chapter 1x., page 139. Many people would
scarcely credit the filth and disease germs which are

N———



DECORATION AND FURNISHING 227

to be seen on removing the old bath and W.C. en-
closures in some houses.

Bedrooms— 1 he bedrooms should have the fitments
designed by the architect, and they should form
part of the room, as this will economize space and
give it a finished appearance. Although it means
additional preliminary expense, this will, however,
be saved in subsequent expenditure on wardrobes
and other furniture.

The floors should be treated as described in
chapter vi., page 93. A bedroom floor may be
stained a warm colour, and light hand rugs may be
placed at the bedside before the looking-glass and
washhand stand. Fitted carpets are a great mistake,
for besides harbouring a great deal of dirt, extra
domestic labour is required in sweeping them,

The walls may be finished in distemper of suitable
tint, which, of course, should vary with the aspect
of the room, as it goes without saying that a room
facing south may be treated with a cooler tint than
one facing north.

The ceiling may be left plain white, or one may
get a severe shock on waking from some intricate
geometric stencil-work, such as one often sees in
[talian hotels.

Kitchen and Scullery—The kitchen and scullery should
be floored with non-absorptive materials, as mentioned
in chapter v1.,, page g2.

The walls should be tiled or painted in service-
able colours of a light tint, with a darker dado about
four feet six inches high, so that they may be cleaned
down with a damp cloth. The woodwork should be

painted a dark stone colour, well varnished so that
it can be occasionally washed.






CHAPTER XVII

THE ADAPTATION OF EXISTING
HOUSES TO MODERN REQUIREMENTS

General Remarks—A House in Guernsey—A House in Hampshire
—A Town House—Small Country House.

tion of existing houses, in order to bring them

into line with modern requirements or to suit
the special idiosyncrasies of the purchaser, i1s perhaps
the most interesting of all the work that comes to the
hand of the architect.

Many people like to buy an old country house or
cottage and alter it to meet their individual taste, a
oreat advantage in this procedure being that an old
and well-matured garden is usually secured.

The majority of such old places, however, are ex-
tremely damp, owing to their construction, and nothing
short of underpinning and the insertion of an im-
pervious damp course can render them inhabitable.
The necessary alterations remind one of the old
biblical saying as to the putting of new wine into
old bottles, as the building operations are liable to
shake the fabric, and the result is often more expensive
than the building of a new house. The repairs to an
old structure form also a heavy recurring expense, and
plumbers and builders are a nightmare to many owners
of delightfully picturesque properties, giving point

220

GENERAL Remarks— The adaptation and altera-
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A House in Guernsey— The alterations and additions
to a house in Guernsey are shown in Ills, 182, 183,
184 and 185.

The house was an uninteresting example of the
Early Victorian period, but for family and sentimental
reasons its character was interfered with as little as
possible.

The plans indicate the new walls in black, the
undisturbed walls being hatched.

The alterations on the Ground Floor (Ill. 182) con-
sisted principally in the formation of a large columned
[nner Hall with fireplace giving on to a covered
piazza to the south, as shown in Ill. 185. A new
Billiard-room, Lavatory, Servants’ Stairs, enlarged
Dining-room, new Kitchen and Offices were also
added. In order to protect the Scullery, Servants’
Hall and Yard from the southern sun and to form a
connection in wet weather, a covered way was formed
between the Conservatory and Billiard-room.

The First Floor (Ill. 183) was provided with two
Bathrooms and with additional Bedrooms, Dressing-
rooms and a Passage-way on to the Balcony over the
piazza.

The Second-floor Bedrooms were rearranged, as
shown on IlIl. 184, and in order to protect those Bed-
rooms facing south from the sun, which, at certain
seasons of the year, had rendered them almost unin-
habitable, open belvederes were constructed, as shown
in 11l. 185. These also formed cool balconies intended
to be used for sleeping during the hot summer months.

The general view of the exterior (Ill. 185) indicates
that an attempt was made to retain the character
of the house, the new portion being finished in stucco,
50 as to be in harmony with the older work.
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A Country House in Hampshire—Abbess Grange,
an old country house in Hampshire, was altered and
enlarged to suit modern requirements, as shown in
Ills. 186, 187, 188, 189, 190, and 191. The house is
picturesquely situated on a plateau formed on a hill-
side, as shown in Ill. 191,

The plan (Ill. 186) shows the alterations carried
out, the new walls being shown in black and the
undisturbed walls being hatched.

The Ground-floor alterations (I1l. 186) consisted in
the formation of an outer Staircase Hall, a Sitting-
hall with large fireplace, a Morning-room, a Con-
servatory in connection with the Drawing-room, a
bay window to Dining-room, a Library with columns
supporting the ceiling where the old partition was
removed, and a Billiard-room with domed top light.
The kitchen and offices were also entirely rearranged,
and although they are on the south side, they are
sheltered from the sun, as they are under the shadow
of the cliff. A porte cockére to ensure shelter while
entering and departing was constructed to the principal
entrance, and is shown on Ill. 191. A small portion
of the eastern cliff was excavated for the purpose of
providing room for coals, stores, etc.

The First Floor was rearranged and extended, four
bathrooms being provided, one for the owner in con-
nection with his bedroom suite, one in connection
with the nursery, and two for the use of visitors.

The Second Floor was reached by the Servants’
Stairs only, and has also been rearranged.

The interior of the house was entirely remodelled
and redecorated, as may be seen from the following

views :—
The Staircase Hall (Ill. 187) shows the new oak

.
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staircase leading to the first floor, the panelled hall
and passage, and the new doorway to the Dining-
room on the right.

The Sitting-hall (Ill. 188) shows the new oak fire-
place with lonic pilasters, the marble architrave, club
fender, dog-grate, panelled walls and ornamental
ceiling.

The Library (I1l. 189) shows the oak panelling carried
round the lower part of the walls, the chimneypiece
with Portland stone architrave and the tiled sides to
the new Teale Grate. The ceiling is ribbed with
plaster in a geometrical pattern.

The Drawing-room (Ill. 190) was treated in a
lighter key, the walls having cream-enamelled panel-
ling with double projections for photographs or prints,
above which is a patterned frieze and ornamental
ceiling in low relief. Character is given to the fire-
place by including the whole of the chimney breast in
its design. The grate is of polished steel with wide
splays of old green tiles enclosed in an architrave of
green Connemara marble. The mantel itself is of
pine enamelled white with small columns and recesses
for ornaments. The lock handles, finger plates,
electric and other fittings throughout the house were
specially designed.

The external treatment was governed by the exist-
ing type of windows and chimneys. Local stone was
employed, and a simple mullioned treatment adopted,
the idea dominating the scheme being the reposeful
character of the manor-house of medizval times.
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A COUNTRY HOUSE IN HAMPSHIRE

[L1. 18g. THE LIBRARY.

L. 1o, THE DEAWING-ROOM.

BamiaTeEr FLETCHER AND SONS, FFILLEA



TING HOUSES 239

-
[

EXI

-
4

ADAPTATION Ol

SRR VA fSNOS QMY HAHILAT] HHLSINVE

'LNOYW] TONVHLNG AHI 161 "TI]

|

~

HIHSINVH NI d5010H

AIILNNOD ¥V






: . = { E -
. - - - |1 % i o
1 L By 1] | = 1 | 5 -
] 5 - =1 . 5 1 - a =T alat 5 g







b
s

ADAPTATION OF EXISTING HOUSES 24

A TOWN HOUSE

A
)
w
a4
o
W

|

—

[LL. 194. THE DRAWING-ROOM.

BamisTEr FLETouER AND Sons, FE.R.LBA., Arehifects,
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A SMALL COUNTRY HOUSE

[1LL. 165. SITTING-HALL, SHOWING FIREPLACE,

ILL. 106, SITTING-HALL, SHOWING BAY
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CHAPTER XVIII
MODERN ENGLISH HOMES

A Seaside Home in Thanet, designed by
Arthur T. Bolton, F.R.I.B.A.

(Ills. 197, 198, 199, 200, and 201.)

THIS house is built as a family home by the sea,

and its plan and construction are to be under-
stood from that point of view.

The oblong shape of the plan affords the maximum
of sunlight and a wide unobstructed view over the sea,
as will be seen in Ill. 201, which is a view of the
house taken from the sands at low tide.

The house stands on a quarter-acre plot on the
edge of a chalk pit which forms a sunk valley garden
sheltered from the prevailing winds.

The ground -floor plan (Ill. 197) shows that the
place of the usual third reception-room is taken by
the recessed veranda and the terrace, where meals
can be enjoyed in the open air. The dining and
drawing rooms are connected by a folding partition
in view of children’s parties, and various minor arrange-
ments of the plan are provided from the same point of
view, as, for instance, the storage of cycles, etc,, at the
front rather than at the rear of the house.

The kitchen arrangements are unusually ample and
allow of some degree of comfort for the domestics,
the outer kitchen (No. 5) being practically a servants

hall.
246
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A SEASIDE HOME IN THANET

ILL. 197. GROUND-FLOOR PLAN.

ILt. 198. FiIrRsT-FLOOR PLAN.

| TopE LT

ILt. 199. ATTIC PLAN.

REFERENCE.
1. Outer Hall. 6. Pantry.
2. Dining-room. 7. Bedrooms.
3 ll':]__ra\ﬁmg-rrmm. 8. Dressing-room.
4. Kitchen, 9. Children’s Playroom.
5. Outer Kitchen. y

Artiur T, Borron, ponnna., Arekitect,
16
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A SEASIDE HOME IN THANET

[iL. 200, THE DREAWING-ROOM.

ILL, z01, S5EA FRONT.

ARTHUR T. BOLTON; Fal.l.DAG Archifect,
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Bengeo House, Hertford, designed by
Walter Cave, F.R.I.LB.A.

(Ills. 202, 203, 204, 205, 206, 207, and 208.)

This house was designed to take the place of one
which had been burnt to the ground. It was abso-
" lutely necessary to keep the cost to £ 4000, and in the
end the owner entered into occupation with the house
completed in every respect for £3990. The accommo-
dation required was as follows :—Hall, library, dining-
room, drawing-room, with the usual servants’ offices,
servants’ hall, thirteen bedrooms for the family, four
servants rooms, three bathrooms and five W.C.’s, etc.

It was evident that there would have to be great
economy exercised in the planning so as to provide
the necessary rooms within the cost.

The arrangement adopted began with a hall from
which all the principal ground-floor rooms opened and
one central passage through the offices to the back door.

The same central passage is used on the two floors
above, and is lit by the windows of the back and
front staircases.

The pitch of the roof adopted was 52 degrees,
which being fairly steep gives good rooms in the
attics with ashlaring 5 ft. high.

The walls were built with a mottled purple Luton
brick with red-brick arches and string course, and
a fine lot of old roof tiles were fortunately obtained in
the neighbourhood.

The hall and three best rooms on the ground floor
have oak floors and birch doors stained dark brown,
the other woodwork being left white. All the ser-
vants' department and most of the woodwork else-

where throughout the house are of yellow deal stained
a dark brown and dull polished.
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BENGEO HOUSE, HERTFORD

—_— - —
i

e e
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e

ILL. 202. GROUND-FLOOR PLAN,

ILL. 203. 1-'11-:5'r-ﬂ.unn PLAN.
e @ l/iﬁ"r“"\ @ .

i
ILL, 204, ATTIC PLAN,
SCALE OF Dnir R MppT:
REFERENCE.
1. Hall. 4. Library. 2. Bedrooms,
2. Dining-room. 5. Kitchen. 10. Nursery.
3. I,Jr.lw:ing-ruum. 6. Servants' Hall. 11. Maids' Rooms.

WaLTER CAVE, F.i 0 LA, Arckifeel,
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BENGEQ HOUSE, HERTFORD

TP T

[1.. 206, THE DRAWING-RODM,

WaLTer Cavie, F.b b ILA:, Architect,
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BENGEO HOUSE, HERTFORD

[Lr. 207. SouTH ELEVATION.

[LL. 208, SoUuTH-WEST ELEVATION.

WALTER CAVE, FauLB A Archofect
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SHERWOOD, NEWTON ST. CYRES, DEVON

ILL, 209. GROUND-FLOOR PLAN.

ILL, 210, FIRST-FLOOR PLAN.

SCALE OF :;:!:-L'El lnll:| ||:.|-_m _':?F'EET

REFERENCE.
9. Day Nursery.

i. Hall 5. Kitchen.

2, Dining-room. 6. Servants’ Hall. 10. Night Nursery.

3. Drawing-room. 7. Bedroom. 11. Maids" Room.
8. Dressing-room.

4. Library.
Awrchkiteel.

Wartik CAVE, F.R.LDA.,
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MAES HEULYN, TREFNANT, NORTH WALES

0 5
SCALE OF wrwmy— s FEET

IiL. 211. GROUND-FLOOR PLAN,

OwWNTIRESY OwN BEDRM '
L |BED ROM

[LL, 212, FIRST-FLOOR PLAM.

E. Guy DAWBER, F.R.1.B.A,, Architect
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MAES HEULYN, TREFNANT, NORTH WALES

1L1. 214. Tui GARDEN FRONT.

E. Guy Dawngr, r.r.LbA., Aveddiecs,
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MAES HEULYN, TREFNANT, NORTH WALES

A |

[Lr. 215. THE HALL AND STAIRCASE,

[1.n, 216, THE DRAWING-ROOM.

. Guy DAWBER, F.R LB A, Arelffect,

—







262 IT'HE ENGLISH HOME

WYNNES PARC, NORTH WALES

0 0 0
SCALE DF[LIIjl]]:IHE FEET

ILL. 217. GROUND-FLOOR PLAN.

BED R@M

Irt, 218, FIRST-FLOOR PLaN.

E. Guy DAWDER, F.R.LDLA., rchifec,
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WYNNES PARC, NORTH WALES
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ILL. 219. THE PARLOUR.

I, z20. ThiE Exrrance FORECOURT,

E, Guy DawpBR, F.i0BA Arcfiifecd,
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Seldown, Potters Bar, designed by
Banister Fletcher and Sons, FF.R.I.LB.A.

(Ills, 221, 222, 223, 224, and 225.)

This house was the first to be erected on the
Potters Bar estate, which is being developed in
order to provide detached houses of an economical
description within easy access of Town. The
accommodation on the ground floor consists of dining-
room with ingle-nook, sitting -hall with fireplace,
large drawing - room with tiled loggia, kitchen
and usual offices. The first floor contains five bed-
rooms, a dressing - room, bathroom and lavatory,
and the attic floor has two bedrooms and linen
cupboards.

The ground-floor rooms are panelled to a height
of seven feet with Oregon pine. The floors to
drawing - room and dining - room are of pitchpine
wood block, and the hall has 4-in. square red tiles.

The house is solidly constructed with 14-in.
external walls, and effect has been sought for by
the simple distribution of the parts. The exterior
is rough cast, and the roof is covered with grey-
green Lancashire slates laid in diminishing courses.
The house was detailed throughout by the architects,
who also designed much of the simple furniture which
it contains. The cost was £1160.

The garden is laid out in accordance with the
architects’ plans,
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SELDOWN, POTTERS BAR

ILL. 221, GROUND-FLOOR PLAN.

ILL. 222. FIRsST-FLOOR PLAN.
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ILL. 223. ATTIC PLAN.

BamisTer FLETCHER AND SONMS, FF.R.LD.A., Arehitecis
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SELDOWN, POTTERS BAI

ILL. 224. THE GARDEN FRONT.

Iavieren FIETEUER AN " - ]
PBAXISTER |[| TCHER AND SONS, FF.HR.L.D.A STF fifects.
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HOMELEIGH, POTTERS BAR

pep |

Bep Raom ! | Bep
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ILL, 227. FIRST-FLOOR PLAN.

e il

Irr, 228. ATTIC PLAN.

BarisTEr FLETCHER AND SONS, FR.R.LB.A., Architects.
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HOMELEIGH, POTTERS BAR
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HOMELEIGH, POTTERS BAR

BanisTEr FIETCHER AND SONS, FFELILA. Arcrrioc
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THE THREE GABLES, FOTTERS BAR

ILL. 233. GROUND-FLOOR PLan.

ILL. 234. FIRST-FLOOR PLAN,

ILL. 235. ATTIC PLAN,

BamisTer FLETCHER AND SONS, FRRELB.Ay Architects.
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THE THREEE GABLES, FPOTTERS BAR

[LL, 236, THE DRAWING-ROOM.

ILr. 237. Tue DiNING-ROOM

BANISTRS Fre? HER AND SoNs, FF, I AL e B b
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THE THREE GABLES, POTTERS BALR

ITTLE ]

IiL. 250. THE GARDEN FRroxT.
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ILL., 241, THE ENTRANCE FRONT,

BANISTER PLETCHER AND SOMS, FF.H.D.B.A. AP
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THE FOURTH HOUSE, POTTERS BAR

'E)I".'-ﬂlt -ni" l&...:...,? ‘F ‘F ﬁi!.f-

ILL. 242. GROUND-FLOOR PLAN.
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ILt. 243. FIRST-FLOOR PLAN.
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THE FOURTH HOUSE, POTTERS BAR

ILL. 245. THE DINING-ROOM.
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[LL, 246, THE ENTRANCE FRONT,

BamisTeEr FLETCHER AND SONS, FF.R.LO A, Arehitects.
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A BACHELOR'S HOUSE, ASHFORD, KENT

ILL. 257. GROUND-FLOOR PLAN. ILL. 252, FIRST-FLOOR PLAN.

CADPREN PR
L ' H

ILL. 253. THE GARDEN FRONT.

BaxisTer FLETCHER AND SoNS, FR.ELLA., Archifects
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CUTHBERT VILLAS. WESTGATE-ON-SEA
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ILe. 255. FIRST-FLOOR PLAN.

ILL. 256, ArTic PLAN.

BarisTER FLETCHER AND Sons, Pr.R.LUA., Archifects.
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CUTHBERT VILLAS, WESTGATE-ON-SEA

ILL. 257. THE ENTRANCE FRONTS

CANTERRURY PARADE, WESTGATE-ON-3EA

[LL, 258, THE ENTRANCE FRONTS

|:.'| NISTER FLETCHER AN F-'l'u.. FF.R.l.8. A, | »e -r,'.'.'.'.- f5.
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THE OBSERVATORY, WESTGATE-ON-SEA
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ILL. 262. THE ENTRANCE FRONT.
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AMISTER FLETCHER AND SONS, FF BB A, Arckifects,
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ILL. 274. THE ENTRANCE FRONT.

FORSYTH anD MAULE, FF.R.1.B.A., Arckifects,
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COTTAGES AT ASTONBURY, HERTFORDSHIRE
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ILL, 276, FIRST-FLOOR PLAN,
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ForsyTH AND MAuLe, Fr.n.Ln.A., Architects.
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COTTAGES AT ASTONBURY
HERTFORDSHIRE
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ELMSTEAD, LIMPSFIELD, SURREVY
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ILL. 280. FIrsT-FLOOR PLANM.

ArTHuR KFEEN, F.R.LB.A., Archifect
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ELMSTEAD, LIMPSFIELD, SUR REY

e e

[L. 281. THE EnTRANCE FRONT.

[r1, 282, TuE GARDEN FRONT,

ArTnur KEEN, F.R.LDA., Architect.
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GREY WALLS, GULLANE, N.B.

IL. 283. GROUND-FLOOR PLAN.

ILL. 284. FIRsT-FLOOR PLAN,
Epwin L. LUTYENS, F.R.0LB.A,, Archifect,
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GREY WALLS, GULLANE, N.B.

[LL. 285. Brock Prawn.

[Lr. 286, ENTRANCE LoDoES FOR VALETS AND CHAUFFEURS.

Evwin L. LuTvens, v.r.A. Architece.
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GREY WALLS, GULLANE, N.B.

ILL. 287. THE ENTRANCE Door.

I, 288, THE DRAWING-ROOM.

Epwix L, LuTvens, PR A, Arckifect,
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GREY WALLS, GULLANE, N.B.

Crd
~I

ILi. 280. THE GARDEN FroNT.

I, 290, THE EnTRANCE FRONT.

Eowin L. Lurvens, p.L1 A, Arehiteet,
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GREY WALLS, GULLANE, N.B.

[LL. zg1. THE RoUNDELL.
Evwix L. Lurves, F.rO.8 A, Architect.

ANGLEBAY, WEST HAMPSTEAD, N.W.

I, 202, THR DINING=-ROOM.

fBanisTeEnr FLETCHER AND SONS, FR.R.LILA., APk
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LITTLEWICK MEADOW, HORSELL, “URREY

KITCHEMN

ILL. 203, GROUND-FLOOR PLAN,

EED @ OUR BREDRO0oM

BDE DR ooen

BEORIaMN

GE DR et

ILL. 204. FIRST-FLOOR PLAN,

Mavgice H. Pocock, Aschifect,
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Mavrice H. Pocock, Archifect

THE GARDEN FRONT.

ILL. 295.



322 THE ENGLISH HOME

Arckitect.

Mavrice H. Pocock,

THE ENTRANCE FRONT.

LITTLEWICK MEADOW, HORSELL, SURREY
ILL, 296.







324 THE ENGLISH HOME

COTTAGE AT WENDOVER, BUCKS

HITCHE N

LIVING ROorA

----------

ILL. 207. GROUND-FLOOR PLAN.

BEDROOM

BEDAL O™

Irr. 238. FIRST-FLOOR PLAN.

Mavrice H Pocock, Arckifect,
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Mavrice H. Pocock, Archifect.

IrL. 209. THE ENTRARCE FRONT.
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HOUSE AT LETCHWORTH

e e b (y

[LL. 309. THE GARDEN PLAN,

C. Hari1soN TOWNSEND, Fotiba., Arckitect.
21
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HOUSE AT LETCHWORTH

=

It 312. THE HaALL MANTELPIECE.

"

N iy T
ILL, 313, THE INING-ROOM MANTELIIECE.

C. Harrison TowNsEND, F.R.1.0A., Arehitect
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HOUSE AT LETCIIWORTH
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ILr. 314. THE GARDEN FRONT.

lf.l.. 315. THE ENTRANCE FRONT.

i a0
. Harnison TowssEND, FOR.LD A, Arckifoci.
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The Homestead, Frinton-on-Sea, designed by

C. F. A. Voysey.
(Ills. 316, 317, 318, 319, 320, 321, and 322.)

This house was built on sloping ground. Il 316
shows the plan, of which the main features are the
octagonal dining-room, the large parlour and the
recessed veranda leading to the pergola. This home
is a good example of the art of Mr. Voysey, who
has done so much to simplify domestic architecture.
It is of brick covered with one inch of cement rough
cast, which is the cheapest weather-proof walling
devisable,

The roof is boarded, felted and -covered with
Westmorland green slates. The gutters are of
oak, tarred inside; and the down pipes of lead.
The main object throughout has been to build in
such a way that the cost of upkeep should be reduced
to a minmimuim.

Owing to local by-laws all the rooms had to be made
eight feet six inches high, although each room is pro-
vided with a nine-inch by nine-inch exhaust air-flue and
each fireplace has an air-tube from outside the building
to feed the fire and so avoid draughts in. the room.
The windows are in Bath stone, with iron casements
and leaded lights, so as to avoid the noise of rattling
windows and to preserve an equable temperature
throughout the year. © The windows are kept small
as the ceilings are low and add by reflection the need-
ful quantity of light. The smallness of the windows
helps towards the equable temperature in the house.
The site is very exposed, which is an additional reason
for the size of the openings, yet they are adequate to
give abundance of light. The floors are laid direct on
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THE HOMESTEAD, FRINTON-ON-SEA
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ILL. 317. PART OF DINING-ROOM.

ILL. 318, THE PARLOUR, SHOWING INGLE-NOOK FIREPLACE.

C F A, Vovsey, Archifeel.,
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THE HOMESTEAD, FRINTON-ON-SEA

[LL. 319. THE DINING-ROOM FIREPLACE.

L, 320, THE PARLOUR LOOKING S.W. AND SHOWING BiLLiarD TABLE.

. F. A Yovsey, Arckefect
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THE HOMESTEAD, FRINT( IN-ON-SEA

ILL. 321. THE GARDEN FRONT.

[1.1.. 322, THE ENTRANCE FRONT.
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to the concrete, and have been found to contribute
largely to the preservation of an even temperature in
the house; with the exception of the dining-room,
they are paved with black Dutch unglazed vitrified
tiles, producing a pleasant grey-black colour.

All the joinery is in oak, and the oak wardrobes,
dressing-tables and washstands are built into the
walls, so as to avoid loss of space and dust traps,
and there is therefore no space behind or beneath
to be papered or carpeted.

The inside walls are finished in rough hand-floated
plaster and are distempered white.

The arches in Ills. 318 and 319 are in red tiles.
The cheeks of the fireplaces are in small bricks,
blackleaded. The decorative scheme is white, with
oak left clean from the plane and grey-black tiled
floors with red tiles in the arches, The first-floor
joists of oak are exposed to view.

All the furniture is in oak, left free from stain or
polish of any kind, and is of simple and effective
design.

The window sills are green-glazed Dutch tiles.
The dining-room has an oak dado four feet high,
with white plaster above, and is furnished with side-
board and cupboards in three out of the four corners
forming the octagon (Ills, 316 and 317).

The only painting necessary is for the gutter
brackets and door hinges. All the bells are wire
cranked, with different tones for each room, and
the house is electrically lighted throughout.
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HOLLYMOUNT, KNOTTY GREEN, BEACONSFIELD, BUCKS

ILL. 323. THE GARDEN FRONT.
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small garden is the carriage-drive, which, though
convenient for avoiding the annoyance of getting to
and from the front door on a rainy day, has its dis-
advantages; for in a confined space the turning of
the carriage is somewhat difficult, often causing it to
pass immediately in front of one or more of the
sitting-room windows.

A drive should as a general rule only be arranged
where the house is set back at least sixty feet from
the road, in order that carriages can easily turn;
added to which, if there is not sufficient space, there
is an appearance of overcrowding which is detrimental
to the setting of the house.

Fencing—A front fence may be treated in several
ways, but the conventional dwarf wall and hideous
iron railing, which so often disfigure an otherwise
presentable house, should be avoided. It is some-
times possible in country or suburban districts to
retain the wayside hedge, and this is a great saving
in expense, besides adding to the homely appearance
of the house, as seen in Ills. 241, 278, 324 and 331.
One of the best and simplest fences is of cleft oak,
which looks well and is inexpensive; but an open
fence, as shown in Ill. 281, is sometimes equally
effective. 1lls. 225 and 232 show a fence formed of
wooden standards with wire between them.

A stone wall, as shown in Ill. 262, or a brick wall
with wooden railings, as shown in 1ll. 257, may also
be satisfactory, while a wall made up of rough con-
crete is pleasing if treated in a suitable manner.

It is advantageous to be able to see the whole of
the ground from some portion of the house, as this
will render it easy to supervise and to obtain effective
service from the gardeners employed.
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in thickness and well rolled, the centre of the path
being left higher than the sides to allow it to drain
naturally. Old flagstones form a very good path, and
if the crevices or spaces between them are wide
enough to allow moss to grow the effect is distinctly
pleasing.

The general plan of every garden should, if pos-
sible, be arranged in order to give the most favour-
able positions to the plants intended to be cultivated,
whether they be roses, ferns, shrubs or herbs.

Trees— L he question of felling old trees, whose
spreading branches would cover a new house, is a
very important matter, and has been already referred
to in chapter 11, page 43. Yet, on the other hand,
the destruction of old trees always seems rather sad,
although reverence for ancient things must sometimes
be sacrificed to modern necessities. An old tree
should never be destroyed without careful considera-
tion, and if it is well removed from the house the
wish to retain it may be more readily humoured,
though, by intercepting the sun, it may interfere with
the proper cultivation of the garden,

Large trees in a small garden are certainly out of
place, for they give a false scale, and if in close
proximity to the house, they are decidedly bad from a
sanitary point of view, as they keep off the sun,
obstruct the light and air and render the latter moist
and stagnant.

It is advisable to plant new trees sparingly in the
immediate vicinity of the house, and every tree should
be so placed as to improve the general effect of the
scheme.,

One hint may be given to those who are starting a
garden, namely to plant it so as to have a continuity
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and the extra ground thrown into the pleasure garden,
although walls with a southern aspect may always be
used for fruit trees.

A kitchen garden on a small scale near a town is as
a rule not a profitable investment, as vegetables are
purchased much more cheaply than they can be pro-
duced.

Lettuces and the like may sometimes, however, be
conveniently grown, as they are often wanted at a
moment'’s notice, and it is then useful to have them
fresh and close at hand. A small orchard and kitchen
garden are, when suitable and sufficient land permits,
most delightful adjuncts, and they should be so
planned and constructed as to be easily accessible.

Illustrations— | he designs of various gardens are shown
in Ills, 285, 300, 309 and 316, which are effective
and simple in character, and frame in a satisfactory
way the houses to which they belong.

Hl. 285 shows originality with regard to the arrange-
ment of the drives. This can partially be seen in I1l. 290,
and a formal garden to the east of the house is shown
in Ill. 28q.

[Il. 300 is a charming drawing of the grounds
around a converted Cotswold farm-house.

Il 309 shows a well-conceived plan with an
entrance drive and servants' entrance at one angle of
the site, with tennis court and rose garden, pergola
or covered walk to the south, beyond which is an
orchard. The kitchen garden is conveniently placed
in the north-west corner near to the kitchen offices,

Ills. 316 and 321 show an original treatment in
which a large pergola forms an important feature,
beyond which is a rose garden.
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the outlets should exceed that of the inlets, so that by
the diffusion of the incoming air draughts may be
avoided.

The Harness-room— L he harness-room should be close
to the stable but not in direct communication, as the
damp, heat and fumes given off by the horses in-
juriously affect and destroy the harness. Wood
blocks laid upon a concrete bed form the best method
of finishing this floor.

The wall should be boarded all round from floor to
ceiling, as this forms a surface to which the harness-
racks can be fixed and is a good and lasting lining to the
walls. The harness-room should be fitted with a stove
which, in small establishments, is used by the coach-
man for preparing bran-mashes, etc.

The Coach-house— | he coach-house should not be less
than 15 ft. deep and the frontage must be regulated
by the number of vehicles it is intended to hold; it
should be at least 10 ft. high.

The openings for the admission of carriages should
be about 8 ft. in width. Revolving shutters in con-
fined spaces are to be preferred to doors, as they
take up no floor space when opened.

The forage loft is usually placed over the coach-
house or stable, and care must be taken that the floor
is absolutely dust-proof in order to prevent anything
getting through.

The coach-house must be kept quite dry for the
proper preservation of carriages, as nothing is more
destructive to vehicles and their upholstery than damp.

The paving for the coach-house may be of the
granitic concrete already described for the stables,
and stone runners may be placed about 5 ft. 3 in.

e ]
centre to centre, to take the wheels of the carriages.
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Coachman's Quarters— I'he coachman’s quarters vary
considerably, and if he is a married man they
must include a sitting-room, larder, scullery and |
bedrooms, The rooms should rather be placed over
the coach-house than the stable : but if over the latter
the floor should be formed of concrete and thus
rendered as dust and sound-proof as possible.

The Yard—The yard should be at least 20 ft. by
25 ft. and the washing place should be adjacent
to the coach-house and stable and covered over
with a glass roof, so that shelter is provided while
cleansing the horses and carriages in wet weather.
A movable light with a reflector should be placed
in such a position that the coachman can thoroughly
see to do the cleaning after dark. Everything should
be done to induce a coachman to thoroughly groom
the horses and wash the carriages immediately upon
his return, as this is most essential.

A jointless paving material is not so_important for
the yard in the open air, but adamantine or other
similar bricks laid to a fall towards a central gully
may be provided, as these give a good foothold
to horses when starting.

Motor Garages—Having regard to the extensive
use of motor-cars nowadays, a country house cannot
be considered complete without some provision for
their storage, either for the convenience of the owner
or his guests.

[lls. 335 and 336 give a plan and section of a
small motor garage which has been found to answer
the purpose satisfactorily.

pit—A pit for access to the machinery from below
was formerly an essential in every garage, but manu-
facturers now make the engines so accessible that
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most of the machinery can be overhauled without it.
Nevertheless it is best if possible to provide a pit which
should not be less than 5 or 6 ft. in width and depth.
Dimensions—It is advisable that the garage or
motor shed for one car should not be less than 12 ft.
6 in. in width, and as no car exceeds 5 ft. 9 in. to
6 ft. across the wheel base, this allows the chauffeur
about 3 ft. to get round the car for examination and
to make the necessary repairs and adjustments, and
gives sufficient room to bring the car into the shed

A MOTOR GARAGE

WARHIMNG SRACE E
ILL, 335. PLAN. IrLL. 336. SECTION,

without damage either to itself or to the garage. The
length of a modern car does not as a rule exceed
18 ft. including the lamps, although, of course, there
is a tendency to increase this dimension, but if 21 ft.
is allowed there will be sufficient room for a bench
and vice to be erected at the back, as shown in llls.
335 and 336, which also show a small wardrobe, a
winch for raising the body of the car, and a useful
shelf carried round both sides of the building. The
height should not be less than 10 ft.

Drains— | here are no drains in the motor-house, but
the paving has a slight gradient towards the front so
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that it can be well scrubbed down. It should drain
into the washing space, which should have an area at
least as great as the motor-house itself, and should
contain a catch-pit for sand, etc., so that the drains
may not become choked. There should be plenty of
ventilation to allow of the escape of the petrol vapour, -
and we have sometimes arranged for the doors to be
built of slats spaced about half an inch apart so as to
allow for the free circulation of air. Arrangement
should be made to keep the temperature of the garage
between about 50° and 70° F. Where more than
two motors are kept it is sometimes found best to put
them in separate houses,

Accommodation—/A messroom and dormitories may
also be required for the men, and this has been effected
by Mr. Lutyens (Ill. 285) by the construction of small
lodges whose external treatment is shown in I1l. 286.

When an electric-light installation has been provided
it is usual to build the garage close to it, and a small
charging board is useful for charging the accumulators
of the ignition coils and the small electric lamps now
so usually carried upon cars.

Petrol Store— | he position and size of the petrol store
are governed by the regulations issued by the Secretary
of State under the Locomotives and Highways Act
1906-7, and by those of the local authorities, insurance
companies and the L.ondon County Council.

Summarized shortly they require that not more than:
sixty gallons be stored in one place when in approved
safety cans of two gallons each, although the amount
when stored in tanks is unlimited. The store should
be fire-resisting and have protected ventilators, and
where possible it should be at least 20 feet away from
any other building,
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With two FPortraits in Photogravure,  Sereh
Editign, Cr.Bra. 65, /

ALL THINGS CDNSIDERED Fifth
Edifion. Feap. Bve ?

[REMENDOUS TRIFLES. Fowrth
Ediften. Feap. 8ve. 55

Clausen {Gaurrgu} ARA, RW.5. 5IX
LECTU N PAINTING. Tllustrated.
Tﬁ:rﬁﬁ'dlrmn Lftrrn’w.f Byo. 3. 6d. mel.

AIMS AND IDEALS IN ART. Eight
Lectures delivered to the Students of the
Royal Academy of Arts. Illustrated, Second
Edition. Large Forf Bvo. 51 nef,

l:]utt.an-]!rnnk SHELLEY: THE
AND Tr}lg POET. Iillustrated.
D:m}hu 71, 6l neet.

Cobb (W. F.,), M.A. THE BOOK OF
PSALMS ¢ with an Introduction and Notcs,

Dy 8o, 1or. Gd. nel

Cockshott { Winifred), Sc. Hilda's Hall,
Oxford. HE PILGRIM FATHERS,
Tuem Cuurch anp Cocony. Illustrated.
Demy Bue. ar. 64 net,

Collingwood (W. G.), M.A. THE LIFE
OF JOHN RUSKIN. With Portrait.

Sixth Edition. Cr, Bve. 25. 6d. net,

Culﬂll Helen H.). ST. TERESA OF
AIN. llustrated. Secowd Edition.
D.m-l_r Buo,  gr. 6, wel,

*Condamine obert de Ia THE
UPFER GﬁPSDLN Feap, 3‘!-'-!!'.}. &r, mel,

ﬂaﬂr%d Joseph). THE MIRROR OF

A Me
Tﬁ:rn*,ﬂ-'dﬂ.fu. i STl AL

Coolidge (W. A. B.), MA. THE ALFS.
Ilusteated, Demy Bro. g1, 6 nel.

Cooper(C. 5.),F.R.H.S. See Westell (W.P.)

Coult G. G.). CHAUCER AND HIS
u}-l:‘ 5" i':I."il']]l. Iustrated. Second Edition,

Demy 8vo. 101, 6d. nel.
Cowper illlam). THE FOEMS.
Edﬂed wng” an Introduction and Notes by

J. C. Bamev, M.A. Illustrated. Demy

Bve. 1or. Od. mel.

Crane (Waltep), RW.5. AN ARTIST'S
REMINISCENCES. Illustrated. Second
Fditton, Demy Boo, 18 mel.

INDIA  IMPRESSIONS, Tllustrated.
Second Editten. Demy 8vo. s 6d) met,

Crispe (T, B.Y. REMINISCENCES OF A
T o ith 2 Portraits. Second Edition.
Demy Bro. 103, Odl el

Crowle h H.
OF F I&GUE LI.F}.E.
Bro. 3.t 6. met.

Da.nta (Allghlerl). LA COMMEDIA DI
TE. The Italian Text edited by
P.n.c-n'r Tovunes, M. A, D.Litt. Cr. 800, 65,

Davey (Richard). THE PAGEANT OF
LONDON. Tlustrated. Jiz Towe Folumes.
Dewey Bpo. 155, weld.

Davis(H. W. C.), M.A., Fellow and Tutor
of Balliol College. ENGLAND UNDER
THE NOREMANS AND ANGEVINS:
zo66-1272. Illustrated. Demy Bro. 108 6
nel,

Dea %‘L Storry). THE TRIALS OF

THE HYGIENE
Iliustrated. Cr.

FI'FE UEENS: THARINE OF ARAGON,
Anne Borevw, Marv (QUEEN oF Scors,
MaRIE ANTOINETTE and CAROLINE oF
Brunswick. Illastrated. Second Eottion,
Demy Bvo. 108, 6. net,

Dearmer Hahﬂl} A CHILD'S LIFE
OF %‘HR ST, Ilustrated. Large Cr.
H-W .

D’Este (Margaret). IN THE {:&NaRIEs
WITH A CAMEERA. Illustrated. Cr. Boo

75, O met,

Dlﬂkl'ﬂ!l}ﬂ ﬂt I" M Al' Ftl]ﬂ'ﬂ" lf ]":1:1:’!
Cu]l:&l:! THE GREEK
YIEW OF LIFE Sc:rm.l.'# and Kevised
Edition, Crown Bpve. a7, Gl el

Ditehfleld (P, H,), M.A.,, F.5.A. THE
PARISH CLEREK. IMustrated, Third

Edlftion, ﬂvﬁv Bwa, ES [T
THE OLD-TIME PARSON. Illustrated
Second Edition, Dewiy Bve. 75 6d nel.

i]uu,u:]a.u (Hugh A.). VENICE ON FOOT.
ith the Itinerary of the Grand Canal
Mlustrated. Feap, 8vo, 56 nel.
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Douglas u.m-u: THE MAN IN THE
tﬁldpl# C?'.. ”:l
Dowden E.L D.D., Late Lord Bishop of

Edinbur, FURTHER STUDIES IN
THE PRAYER BOOK. Cr. Bve. 64

Driver [5.. R.). D. D} DG L R,nﬁul Pro-
fessor of Hebrew in the niversit uf
Dxford. SEILHCIHS GN SUBJ'
CONNECTED D
TESTAMENT. Cr. ﬂ'w. ﬁn

Duff (Nora). MATILDA OF TUSCANY.
Illustrated, Doy 8vo. 3os. 64, nefs

Dumu Alexandre). THE CRIMES OF
ORGIAS AND 'D‘THERE. With

an Intmdu:tmn b}r 5. GARNETT.

Illustrated, Cr. Bpo

THE CRIMES OF '[IF.‘BAIH GRAN-

DIER AND OTHERS. Ilustrated. O,

Bre, 61
THE CRIMES OF THE MARQUISE
DE BRINVILLIERS .&ND O RS.
Ilustrated. Cr. Spa,
THE CRIMES OF ALI PACHA AND
OTHERS. Illustrated. Cr Bre. 61
MY MEMOIRS. Translated by E. M.
Warrer., With an Introduction by AxvprEw
Lang, With Frontispieces in Photogravure,
In six Volumes. Cr Boo. 6o sack volunie,
Vor, I. 1Boz—1821, Vor. IV, 18301831
Yor. II. 1822-1825. VYor. V. 1831-183a
Vor. III. 1826~-1830. Vor. VI 1332"1331.-
MY PETS. Newl:,]r: translated by A
Acvinson, M.A. Illustrated. Cr Bve. 65

Dunun{ﬂnﬂq} D.Sc., LL.D. THE LIFE
AND ‘ERS = OF HERBERT

SPENCER. Illl:l.lualud. Dy Bre. 154

Dunn-Pattlson (R. P.,)] NAPOLEON'S
MARSHALS, Ilmmwd. Dewmy oo,
Kecond Editdon. 125 64,

*EDWAERD THE BLACK PRINCE.
Ilustrated. Pemy Bre. g1 6d. mef.

Durham (The Earl of) A REPORT ON
CANADA. With an Introductory Note.
Demy Bvo. 45, 64, nels

Dutt (W. A,) THE NORFOLK EROADS.
IMustrated, Second Ediffon. Cr. Bve. 6
WILD LIFE IN EAST ANGLIA. Illus-
trated. Second Edition. Dewy Bve. 75, 6d,

#el,

SOME LITERARY ASS0OCIATIONS OF
EASE‘I,; ANGLIA. Iliustrated. Doy Boo,
105, 6d, met,

. B), RE.; D. A
Edqm“dx mgé'éjfvrmﬂ {W.‘Iil:kb-u-l:].

Ellwnrdua ITlnknur] THE LORE OF
HE HONEY BEE. Ilustrated. Cw.

fir.
"LIFT-LUCI{ ON SOUTHERN ROADS.
Mustrated. Cr. Buve. G

rton (H. E.), M.A. A HISTORY OF
RITLEg.I COLONIAL POLICY. Second

Edition, Revised. Demy Bvo. 73, 6d. net.

Everatt Green (M; Anne). ELIZA-
m E PALATINE AND
QEEEN OF BOHEMIA, BRevised by
her Niece S. C. Lomas. With a Prefatory
Note by A. W. Warp, Liit.D, ﬂ-twhu
104, Gd. met.

htrbruthar w H.) HA THE PHILO-
GREEH. Second
Ea!unm 1".":-. Er.u, 3. bd.

Fan-. Allan). THE FLIGHT OF THE
G, Illuurnted. ..'i"'.rw mwf Revised

E-:fr#r.'m Demt

SECRET CHA IBERS AHD HIDING-
PLACES. [llustrated. MNew and Beofred
Edition. Demy 8o, 75, 6, nef,

JAMES 1I. AND HIS VES., Illustrated,
Dewny Bro. 108 64, met.

Fell (E. F. B). THE FOUNDATIONS
OF LIBERTY. Cr. Bro. sz nef,

Firth (C. IL} M.A., Regius Professor of
Modern u- at Oxford. CROM-
WELL'S AR + A History of the English
Soldier durin the Civil Wars, the Common-
wealth, and tﬁ: Protectorate. Cr. Evo.  6r

FitzGerald (Edward). THE RU BAIVAT
OF OMAR KHAYYAM. Prnted from
the Fifth and last Edition. With a Com-
mentary by Mrs. Steruen BaTsow, and a
;ﬁmghy of Omar by E. D. Ross, Cr.

*Fletecher (B. F. and H. P.). THE
ENGLISH HOME. INustrated. Desey
Buvo. 126 Od. mels
Flateher (J. 8.). BOOK OF YORK-

HIRE. Illus:nttd Demy Bro. i Gd.

Flux L.!.. W.} M.A., ‘Willum .‘:I.‘.'nr# Professor
of Folitical | University,
Monereal, Ecaud' e PRINCIELEY,
Demy Bro. 78, 6, net.

oot (Constance M.). INSECT WON-
FDEFEL.'.HD Tluserated, Cr Bve. 35 640

nel.

Forel (A.). THE SENSES OF INSEL‘I‘S
nlrlnilllt:d by MacLEoD ‘H’ulsm.
trated, Demy Bva, 100

u u a Motte). EIH’I‘RAM AND
Fl:i %OE%{PAHID 8. Translated 'b]r A,
{:. Fawguuarson. Illustrated. [emy oo,
s, Gd. mel. Half White Vellum, 1os, 6d.

med,

rase ROUND THE WORLD
F N”J Fﬂg Ilustraied.  Fifzk

Edgn!m Cr. Ew'. ﬁl'-
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Galton (SIr Franels), F.R.5.;: D.C.L
Oxf.; Hon. Sc.D., Camb.; Hon. Fellow
Trinity Colle; Etmhdgn. MEMORIES
OF LIFE. Ilustrated. Third Edition.
Dy 8va. 105, 6. nef,

Gamatt ELI;%V M. J,). THE TURKISH

HeR Socrar Lire, RELiGIous

B:l..l:r: AND INsTITUTIONS, AND DOMESTIC

Lirx. Illustrated. Demy Bvo, 108, 64.
Het,

Gibbins (H. de B.),

Litt. D, M.A, IN-
DUSTRY IN E

GL&ND: HISTORI-
CAL OUTLINES. With 5 Maps. Fifth
Editsen. Devry Bra,

1o, G,

THE INDUSTRIAL HISTORY OF
ENGLAND. Illustrated. Sicfeenfh
Edition Reviged. Cr. B

ENGLISH SOCIAL REFGRHER&
Second Edition. Cr. Bvo. z2:, 64,

See also Hadfield, R.A,

Gibbon (Edward). MEMOIRS OF THE
LIFE OF EDWARD GIEEON. Edited
by G. Birkaeck Hire, LL.D, Cr. Bro. 6s.

‘TI;E DECLINE AND FALL OF THE
ROMAN EM.FIRE Edlt-c.d, with Notes,

;pgmdlus Maps, by J. B. Bury,
Litt b Regius Professor of Modern
Hl:.tnry at C:I.mhndge. [Mlestrated. JTn

Seven Folumes, Demy 8wo. Gt Top.
Eack 105, 6d. et

Gihb: l',FhIJJBI THE ROMANCE OF

GEORGE LLIEES: FIRST DUEE
OF BUCKINGHAM, AND SOME MEN
AND WOMEN UF THE STUART
COURT. Ilustrated. Second Ediéfom
Derey Bro. 150 mef,

Gl M. R.) and Wyatt (Kate M,). A
gﬁ%l‘. OF ENGLISH GARDENS.

Nlustrated. Dewey Bro. 105, 64 met.
Elﬂ?ﬂ' R()’ M.A., Fellow and Cll..mml
Lecturer of St. John's Cnlle Camb

THE CONFLICT OF RELIGIONS [N
THE EARLY ROMAN EMPIRE,
Thivd Edilion. Demy Bvo. 71, 64, nel.
Eudfrai ][mhath] A BOOK OF RE-
MEM Being Lyrical Selections
for & d.n;r m the Year, Armanged by
E rq.u Second Edition. Feap. Buo.

8. 6, ne
ENGLIEH CHILDREN IN THE OLDEN
TIME. Illestrated. Second Edition. Demy
Bvo. gi. 6. med.

Gﬂﬂ[&j"ﬂ D.) A., Fellow of Magdalen
Ileﬁ Ox t:-rd (_III{FORD IN THE
TEENTH CENTURY. Illustrated,
Smuuﬂ" Edition, Dewny Bve, 75, 68, net,
[-'!I;R..i FRIVOLA., Fourth Edition. Feap,
vo. ar.

YERSES T'D 'DRDER, Second Edition.
SECOND SThis e Teap. v, Saki bl

Gol 5t CRIMINAL TYPES IN
I—L#l(gn EARE. Authorised Transla.
tion from the Danish by Mrs. CHARLES
WEEkES. COr. 820, 55, mel.

Gordon (Lina Du {Hﬂ Aubrey Water-
fizld). HOME LIF N ITALY : LETTERS
rroM THE ArENNINES. [llustrated. Second
Edition. Demy Bva, 105 6d, neld,

Gostling (Frances M.). THE BERETONS
AT HOME. IlNustrated. Secoma Ediiion.
Demy 8vo.  1or. 6d. met.

Graham (Harr A GROUP OF SCOT-
TISH WOMEN. Illustrated. Second
Edition. Demy Bvo. 108, 64 nel.

Grahame i.KﬁnnathJ THE WIND IN
THE LOWS Ilustrated. Fowrin
.Edl'iwn Cr. Bve. 65,

G n (Stephen). M.P. A HOLIDAY
iw. CONNEMARA., INustrated. Demy

1ov G, mel,
Hall {ﬁ?l‘ﬂ] THE YOUNG CARPEN-

TER. Ilustrated. Cr. Evo. 51

Hammond). THE YOUNG EN-
ER : or MopErN ENGINES AND THEIR
Ilustrated. Second Edition.

Hall
GI

MaopeLs.
Cr. Bve. z1

Ha.l] Mary). A WOMAN'S TREK FROM
CAPE TO CAIRO. Illustrated.
Scmﬂi Edrtion. Demy Bre. 165 nel.

Ha.ma] N[Frnnk:h FAMOUS FRENCH
Illustrated. Dhird Edifron.
.D:m_r Bre. 125 Od med.

Hannay (D.). A SHORT HISTORY OF
THE ROYAL NAYY. Vol L, rary-1688.
Yol. IL., 16Bg-1Brs. Demy 8ve. Each
71, Gd. net,

Hantla.r [Jama: u.]. M.A. THE SPIRIT
CRIG OF EHRIETI.P.‘-T
I'-I'DN&STICISM Cr. Brw.
THE WISDOM OF THE DEEERT+ Frap.
Bre. 35 64 mel.

Hargnr {:hnﬂu G.). THE AUTOCAR
Four Yolumes with Maps.
Cr. Buo. Enﬂi: =5, 6d. ned,
Yol. L—SoutH oF THE THAMES.
Yol. II.—NortH Anp SouvrH WaLgks
AND WesT MipLanps.

Headle E {E - DARWINISM AND
MODER EDLIJ&LIE"-[ Second Edifion,
Cr. Bve. sr.omel,

Hﬂndavsun (B. W.), Fellew of Exeter,

}§ Oxford. THE LIFE AND
Rl CIPATE OF THE EMPEROR
NEROQ. Illustrated. MNew and cheaper
fswe,  Dewiy Boo. 71, 64 mef.

Henderson nl. GERORGE

MEREDITH { hD‘h’l«ﬁ,e} FOET,

REFDRMER. Ilustrated. waud.&'n'ltmn.
Cr. Bpo. 6a
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Hundarmn

. F.) and Watt im
SCOTLAN DF TO-DAY
Second Edition. Cr. Bro. ﬁ.l-‘ 'l

HED]IB éw E.). EHGL‘ISH LYRICS,
. Secomd
.Edmm ﬂ'r. Iw. u ﬁf“]’,m A

A HISTORY OF PE-

R GI luur:.ted. Demy Bvo, 121, 64

Hill iﬂmrga an:ls} ﬂNE HUNDRED
MASTEKPIECES SCULPTURE.
Ilustrated. Dewmy E::-a. Tor. 6d. mel.

Hind (C. Lewis). DAYSIN EGR‘WWALL
Hlustrated. Second Edition, Cr. Boe

Hobhouse (L. T.), late Fellow of EC.{:.
Oxford,. THE THEORY OF KNOW-
LEDGE. Demy 8ve. 105 64, nel,

Hnd]gutts (E: A. BI' IGE]. THE COURT
OF RUSSI HE NINETEENTH
CEHTURY. Iilu.ltrs.ted. Twe voluwies.
Demy Bro, 245, nel.

Hodgson (Mrs. W.). HOW TO IDENTIFY
] CHINES PORCELAIN, Iilus-
trated. Second Edition. Fost Buo. 61

Holdich (Sir T. H.), K.C.LE., C.B,, F.5.A.
THE INDIAN BORD ERLH.NfI 1880~
1goa.  Illustrated. Second Edifion. Demy

fwo. 104 O mel.

Holﬁswm'th W.S5),D.CL. AHISTORY

LISH Lullw T Four Volumes,

l-’n.i.'.r J"., ﬂ' I Deoey Boo. Each ror. 6,
reet.

Holland (Clive). TYROL AND ITS
FPEOPLE. Illustrated. Demy 8vo. 1os 6d.
#el.

Hnllww-ﬂa.!thmp (H. C.), late of Balliol
Oxford ; Bursar of Eton Col
PETfa.im.H : HIS LIFE, WORK, AND
Hllustrated. Demey Bva. 128 6d.
.Hﬂ‘.

Hnﬂbu:];(f tNE 5.), M.A. LORENZO

THE MAGNIFICENT ;: axp Fromence
1N HER Gm.nu'.ﬂ AGE. ‘Illmr.mr.ed. Secornd
Edirion, ey o,

WATEF..L-DD w-thImi. .S'.tmd' Edition,
Cr. Bro. 515,

Hosie (Alexander). MANCHURIA. Illus-
m.n: . Second Edition. Demy &vo. 34 6d.

Hultﬁn
Dw B,
'Humﬁhmﬂ
35 G, meet,

Hutehinson EHI:III'ME G.).
FUREST lustrated.
Cr. Boo,

Samuel F} THE CLERK OF
D IN FICTION. Illustrated.
108, B, el

John H.). FROFPOR-
ENTATION, Cr. Boe.

THE NEW
Fourth Edition.

Hutton {Edwarﬂ]. THE CITIES OF

UHBRIA I Ei
e ustrated. Third Ediiion

THE CI'T’IES OF SPAIN. Illustrate
Thivd Edition. Cr, EMHH o

FLORENCE AND THE CITIES OF
NORTHERN TUSCANY, WITH
GEN-:ML I.ltuurattd. Second Edition.

roqm B,
EHGLISH LUVE PU‘EMS. Edited with
an Introduction. Fea . Bl mer.
COUNTRY WALKS DU‘I‘ RENCE.
Illustrated. Fead,

IN UNKENOWN Tuscfuf With an
Appendix by Writeiam Heywoon. Illus-
tmtn:l Second Edition. Demy Bpo, 71, 6d.

RDHE. Illustrated. Cr. 8pa, Gr.

Hyett (F. A.) FLORENCE : Her HisTory
AND ART TO THE Fﬂ.LL OF THE R.IPU!L‘I.C,
Lemy Bro. g5 64, mel

Ibsen (Henrik). BRAND. A Drama
Translated by Witviam Witson, Third
Edition. Cr. Bvo. 35, 64,

I]:Iﬁ'e [ W. H)I Fellow and Tutor of

ertford College, Aasrae CHRISTIAN

MYSTICISM. (The Bampton Lectures of
189.) Demy Ew 125, net.

Innes (A.D.), M.A, A HISTORY OF THE
BRITISH IN INDIA. With Maps and
Plans. Cr Bve. 65

ENGLAND UNDER THE TUDORS.
With Maps. Second Edition. Demy Bue.
1or. 6. mel.

*Innes I:Hm] SCHOOLS OF PAINT-
I5G. Illusirated. Cr. 8ve. 55 mel.

es (Norman G. B,), THE CHARM
"t‘,':“ SWITZERLAND, Cr. 8ve. 55 mel.

Jahh Camilla). A STAR OF THE
NS: Juuie pE Lesrinasse. Illes-
r.r:ud. Demy Bvo, 108, 64l met,

nald W.), M.A. THE

JH}??E?GRY E'.ll:!l?‘ TH THIRTEEN
COLONIES OF NORTH AMERIC
:44:;-1:53. Illustrated. Demy Bpe. 7s.

ks M.A., B.CL. AN OUTLINE

Ja{?F E‘F*IG)I'ISH LOCAL GOVERNMENT.

Second FEdivion. Revised by R. C. K.
Exsor, M.A. Cr. 8ve, 25 6%

}, M.D. EARLY WOOD-

T e N aratod; " Dewp sie
218, rels

Charles Edward), THE

ngham
Jen g, e T S
Edition. 1‘:':--. e, &I
n (Sie H. H.), K.C.B. BRITISH
Johngtan N FRICA. Tiustrated. Zind
Editien. Cr. 4fe. 185 med,
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*THE NEGRO IN THE NEW WORLD.
Ilustrated. Demy Svo. 160 mels

Jones (R. Grnm]l:'tnnl M.A. POEMS OF
THE INNER LIFE. Selected by R. C.
Jones., Thirieenth Editien. Frap Bvo.
25 B, mel.

Jnllan [L[Ldﬁpbuf Morwich, REVELA-

TIONS OF DIVINE LOVE. Edited by

Gn.&n Wanrrack. Third Edition. Cr.
Bve. 3r. 6d.

*Eappa.” LET YOUTH BUT KNOW:

A Plea for Feason in Education. Second
Edition. Cr. 8va. 35, 64) ned.

Keats (John), THE POEMS. Edited
with Introduction and Notes E. de
SgrincovrT, MLA. With a Frontispiece in
Photogravure. Second Edition Heoised,
Dy Bpo. 72, 6d. nel.

Keble (John). THE CHEISTIAN YEAR.
With an Introduction and Notes by W,

Lock, D.D.,, Warden of Keble Col!:ge.
Illu:u‘nted Third Edition. Feap,
s, 6. ; padded morocce. 51,

Eemplis };l‘hnmas a), THE IMITATION
OF CHRIST. With an Introduction by
Dean  Farrag.  Illustrated. Thivd
Edifion. Feap Bvo. 0. 6d.; padded

MOFOCED, B,

Also translated by C. Bics, D.D. C=.

Bow. 35 6dl

Kerr (S. Parnell).
AND THE WITS.

Bre. 135 O med,

Kiplin Rud.ﬂ:.rd}l BARRACK-ROOM
E EAJ(..‘V Thousand, Trven
Fevenndh E:l'.:.!'m# Cr fve. 6r. Also Frap,

Bre, Leather. wromel.
THE SEVEN “SEAS. & T.i.ﬂau.:md.
Also

Fifteenth Edition. Cr.
Feap, Bve; Leather. 51, me
THE FIVE NATIONS. ﬁﬁl‘j Theusand,
EF.rM Edltm Cr. EW 6. Also Feap.
DR AR MR T ST TIES, E,gumm

Edifien. Cr. Bve. 65 Also Feap, Boe
Leather. 55 net.

Enn-x Winifred F.). THE COURT OF
INT, Illustrated. Demy 8w
:ur G, met.

Lamb [Ehn.rlas and Mary), THE WORKS.
Edited by E. ¥, Lucas. lllustrated. Jn
Seven Va.i'm::. Demy Bro. 74, 6d, cach.

Lane-Poole (Stanley), A HISTORY OF
EGYPT IN ’I‘Hﬁn MIDDLE AGES,
[Nustrated, Cr Sve. é&r.

*Lankeste SI R
SCIENEE.F ll:l;M ?‘L
Iustrated. Cr. Bva. 64,

GEORGE SELWYN
IMustrated. Demy

K.C.B.,, F.R.S.
EASY CHAIR.

meh Henry). THE SPIRIT OF THE
. Cr.8ve. b

Anatole). THE LAND OF
Translated E:}I Frances M.
Ilustrated. kird Edition,

Le Braz
PARDONS.
GOSTLING.
Cr. Eva. b1

(Frederickl. A SUMMER IN
NE. Ilﬁ-iu:.t:d Second Edition.
mi

Lees
TOUERAT
Demy 8vo. | 100,

L!ndm {legllaball ANNI DOMINI :

GospeL  Stupy. With Maps., e
anm:. Suger & Bue.

Llarw&llgn Owen) and Raven-Hill (L.).
THE U H-EDUNDCAR. Ilustrated.

Cr. Buvo.

L-:Il:k {Wﬂltal’} D.D., Warden of Eeble
Colle ool PA UL THE MASTER-
BUI DER. Second .Edi.twn. Cr, 8o,

Tﬁ'E EIBLE AND CHRISTIAN LIFE,
Cr. Bpa, 6Gs

10F. mel.

Lodge S[t' Oliver}, F.R.5. THE SUB-
SIANCE OF FAITH, ALLIED WITH
SCIENCE: A Catechism for Parents and
Teachers. Tenth Edifion. Cr. Bre, 25, net.

MAN AND THE UNIVERSE: A Stupy
oF THE INFLUENCE oF THE ADVANCE IN
ScienTIFIC KNOWLEDGE UPON OUR UNDER-
STANDING OF OCHRISTIAKITY.  Seoendh
Edition. Demy Buvo, 75 6d. nel.

THE SUR"-"I\"!LL oF f[ﬂﬂ A STUDY N
UnrecoGrisen Human Facurty., Fowrih
Edifton. Demy 8po. 75,64, net,

Lofthouse {;-:’r}{ F.), M.A. ETHICS AND
ATONEMENT. With a Frontispiece.
Demy Boo. s, nel.

Lorimer (George Horacel. LETTERS
FROM SELF-MADE MERCHANT
TO HIS S0N. Ilustrated. EipAteenth

Edition, Cr. Bvo,
QLD GORGON GRKHAM. Ilustrated,
Second Edition. Cr. Bvo. 6r.

Lorlmer (Norma). BY THE WATERS
OF EGYPT. Illustrated. Demy Bvo. 161,

Hel,
Luca.s éﬂ. ., THE LIFE OF CHARLES
llustrated. Fifh and Revised
En‘rﬂm i One Folume., Demy Bvo, 1,
trated. Tenth Editien. Cr. Bve. 61,
A WANDERER IN PARIS. Illustrated.

Gl aset.
A WANDERER IN HOLLAND. Illus
A WANDERER IN LONDON.  Ilus-
trated. Eiehih Edition. Cr. Bpe.

Fourth Bdition. Cr. Bro. 64,
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THE OPEN ROAD: A Little Book for

Wayfarers. l_,.l"hmﬂ Edition. Fep, 8ve,
India Pgﬂr

THE FRIENDLY ?rﬂwm a Little Book

for the Urhnr.. .F.rf fm Feap. Boo,

£t India
FIRESIDE . AND TSUNSHINE.  Fiuh

Edition. Feap. Bro
t:l-é.:ERglCTER AND COMEDY. Fifth
THE GENTLEST AET, A Choice of

Letters by Entcrh.inmg Hands. Fifth

Edition. Fea
A SWAN AN HE&J FRIENDS. Illus-
e

traved. Dewn nel.
HEER INFINI E "ﬂ'ﬁRIET‘i" A FEmivineg
Portrair GarrEry. Fowrth Edition.

.FME- Bopo. sr, :
LISTENER'S LURE : An Onuigue Nax-
RATION. Sixth Edition. Feap. Bvo, 3
GOOD COMPANY: A Rattr or Mew.
Second Edition. Feap.
ONE DAY AH’D LNDTHER. Fourth

Editien. Feap.
OVER EBEME TUN’S " An Easv-Gome
CuroNICLE. Seventh Edition. Feap. Bwo.

&1, siel.
M. {R. . THE THOUGHTS OF LUCIA
i Y. With some of her Letters.
Edlmd'b:,r R.. M. Feap. Bvo. a5, 6d. met.

Maeaul (Lord). CRITICAL AND
HISTORICAL ESSAYS. Edited by F.
C. Montasur. M.A. Three Folumnes.
Cr, Bro. 18s.

n!nca.bn {Jmaghgﬂ){rormﬂ

THE D
THE U OF ROME.

Edition. Demy Bro. 7. 64, nel.

The Fall of Abd-ul-
Ht:iﬂlﬂ:ﬂhl[.?mnlﬂf} nl; Evo. 1or, ﬁl.l:f.

el

MacCunn orence A.). MARY
STUART. Illustrated. New and Cheaper
Ldition. Large Cr. Buvo. 61

!!cIH:mzb (William), M.A. (Oxon., M.B.
E J. AN INTRODUCTION TO
PSYCHOLOGY. Second Edition,

Cr. !-n'm & mel.

“ Mdlle. Morl ' (Author of). ST. CATHER.
INE OF SIENA AND HER TIMES.
1llustrated. Secomd Editien. Demy Boo,

7. Gl el

Masterlinck (Maurles). THE EBELUE
BIRD : A Famy Prav in Five Acts.
Translated ArexanpEr TEIXEIRA DE
MaTToOs, irkih Edifion. Feap, Buo
Deckie Edpes. 30, 6d. nef. Alre Feap. Buo,

Fager covers, 15. nel.

MahafTy J. Litt.D. A HISTORY OF
THE OF THE PTOLEMIES.
Illustmed. Cr. 8ve. 6s.

Maitland (F. W.), M.A., LL.D. ROMAN
CANON LAW IN THE CHURCH OF
ENGLAND. ReyalBve. gr. G

Rev. F.
CAY OF
Second

Marett [H. R.]I, M.A,
Exeter Co Orl"wd.
H?IJ) OF B EZE'

MEL,

Marriott i
DM*?“IEI?P“IH.}

THE THREE
M{;IUH. Cr'- m y+ u

A SPANISH HOLI-
Demy Boo. 71, 6d. wet.

M.A, THE LIFE
RD FALKLAND.
Srmd Edition. Demy Boo.

Marriott (J. A, R.

AND TIiulES
Tllustrated.
25, Gl med.

Masefleld (John). SEA LIFE IN NEL.
SONS 1IME.  llustrated.  Cr. 6o,

3¢, 6d. ne
A E.#.ILGR*S GARLAND. Selected and
Edited. Second Ediiion. Cr. ;w g.f.i'u'
£
AN ENGLISH PROSE MISCELLANY.
Selected and Edited. Cr. 8va.
Masterman (C. F. Ga]. BLA. % i
TENNYSON  AS RELIGIOUS
TEACHER. €r. 8vo. l‘ir
THE CONDITION OF ENGLAND.
Third Edition. Cr. Boe, 61
HIF.I'!! hEﬂl.El Colburn). ENCHANTERS
M. Illustrated. Desey Bro. 105, 6d.

Hna.kin (Annette M. B.), Fellow of the
Institute. WOMAN IN
‘I‘R ITION. Cr 8vo, 6
GALICIA: T SwWITIERLAND OF SPAIN.
Illustrated. .Dm_r 8po.  1as. 6d. wel.

Medley

essor of
in the :Lwerﬂ dlu . UR[GIN.!.
ILLUSTRATI :'.'5 OF ENGLISH CON-

STITUTIONAL HISTORY, CoMFRISING
A SELEcTED Numper oF THE CHmEr
CHARTERS AND STATUTES. Cr. Bro. 75 64
et

Methuen U(A,.Il 8.), M.A. THETRAGEDY
OF SOUIH AFRICA. Cr Boo. a5 mef,

ENGLAND'S RUIN : Dhscussen 1x Four-
TEEN LETTERS TO A TIONIST.
.M':IH: Edition. Cr. Bvo. 1d. nmel.,

B]] Everard). COROT AND HIS
IEN 5. Nlustrated, Drimy Bro. 108 6,

llﬂas (Eustace), M.A. LIFE AFTER
LIFE: 3:. Tur T:tmn or REINCARNA=-
TION. ., Bro,
THE POWER OF CONCENTRATION :
How 1o Acqume 1T. Third Edifion.
'f:ﬁ Ew Sll M ﬂ:-

THE LIFE AND LET-

Hﬂ]m, [J E i SIR JOHN EVERETT

MILL.’LIS. Pﬂﬂd’!ﬂl the Royal Audmy
Nustrated. New Edition, Demy Boo

w1, b, red.

i1 M.A. A HISTORY OF
. n‘# UNDER ROMAN RULE.

IMustrated. Cr. Bpe. 64
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AND

Mitton (G. E.), JANE AUSTEN
e

HER TIMES. ~Tllustrated. Secomd
Cheaper Edition. Large Cr. Bvo. 6n

Moffat (Mary M.). QUEEN LOUISA OF
PRUS IA“ Ilustrated. Fourdh Edifion.

Cr. Bro,
“““‘%’g . Chiozza). RICHES AND
TY. Nentk .E‘a’:t:m Demy Buve.
. wet.  Also Cr Bwa,
MONEY'S FISC&L DIETIDHAR‘:’. 1910,
Demy Bue. 5. mel.
Moore (T. Sturge). ART AND LIFE,
Ilustrated. Cr. 8ve. 55 med,

Moorhouse (E. Hallam). NELSON'S
LADY HAMILTON. lllustrated. Second
Editton. Dewmy Bve. 75 6d. nel.

llur a.n H), M.A. THE HOUSE
i 1&1]5 aim THE CONSTITU-
TI{W With an Intreduction by the Lorn
CHANCELLOR. Cr. 8vo, 15 mel.

Morton (A. Anderson), See Erodrick (ML)

Norway (A. H.). NAPLES Past AnD
Eusnu'r. Illustrated. Thivd Edifion.
rl

man (C. W. C.J, M.A., Fellow of All
SWI:;’ Oxford. A HISTORY OF THE
ART OF WAR IN THE MIDDLE
AGI:.S. IMustrated. Demy Boo. 108, 64,

"ENGLANI) BEFORE THE CDNQUEST.
With Maps. Dewmy 8vo. 105, 6. me

Oxford (M. M.), of Guy's Hospital. A
HANDEBEOOK QOF N RSIHG. Fifth
Edition. Cr. Bvo. 3s. 6.

Pakas C. C.). THE SCIENCE OF
g‘?\TE. Mlustrated. Desy Boo, 155

Parker (Erie). THE EBOOK OF THE
Z00; By Dav anvo Nigur., 1llustratad,
Second Edition. Cr, 8vo. &f.

Parsons rs. C.).
ABLE SI1DDONS.
Boe. 1245 6. mel.

Patmora (K. A,IJ, THE COURT OF
LOUIS XIIL 1 !Eu;runt:d. Thivd Ediiion,
5 nrt,

Patterson (A. H.). MAN AND NATURE
%I: TEIIHAL WATERS. Nlustrated. Cr.

Peel (Robert), and Minchi
() 'DB.D::H Itll:mrat:d hé_lrllﬂmﬂ r I.“&

Petrie (W. H Fllndau}. D C.L,; LL.D,,

THE INCOMPAR-
Hlustrated. Lemy

Demy Bro.

Professor o University Col-
pe & STy BE Bty Col-
lr:llzﬂ.. In 8ix Volunes, Cr. 8vo. 6r,

fach.

Vor. I. From ThHE Earuest Kings To
XY¥Ith Dynasty. Sirth Edition.

Voi. II. Trg XVIItn asp XVIIITe
DvywasTies. Fowvrih Edifion.

Vor. I1I. XIXTH 1o XXX71H DYNASTIES.

Vor I¥. Ecvrr UNDER THE FPTOLEMAIC
Dvuasty. J. P. Manarry, Litt.D.
Vor. V. Ecvrr unper Roman Ruce. J. G,
Mizng, M.A.
Vor. ¥I. Egyer
Staniey Lane-PooLe, N

RELIGION AND dnmscmrmn IN
ANCIENT EGYPT. Lectures delivered
at Uﬁrnver.uty College, Londen. Illustrated.
‘r e

SYRIA AND EGYPT, FROM THE TELL
EI.. amanm LETTERS. Cr. Buo.

EG‘E"P‘TI&N TALES. Translated from the
Fapyri. First Series, 1vth to x1th Dynasty,
Edited by W. M. FLinpers Perrig,  Illus
trated. Second Edition. Cr. 8vo. 35,

EGYPTIAN TALES. Translated from Ihl‘.'
Papyr: Second Series, xvinth to xrxth

'En“ Hustrated. Cr. Spo, . 6,

EGYPTIAN DECORATIVE ART. A
Course of Lectures delivered at the Royal
Institution. Illustrated. Cr Boe. 35 6d.

'Phalps (Ruth 5.). SKIES ITALIAN: A
Lirrie ErEviary rForR TRAVELLERS 1M
ITaLy. Feap. 8oo. s mels

Phpthia.n }.{ Ernest). TREES IN NA-
C'-JIE{EH JTH AND ART. Illustrated,
r. aoe "

N TH‘I Hmnu Acus,

Padmnra {Frank). MODERN SPIRIT.
J'I.LISM- Twe Faolumes. Demy Boo,
215, wed
MESMERISM AND CHRISTIAN
SCIENCE: A Short History of Mental
Healing, Second Edition.  Demy 8vo,
108, Gd. red.

Pollard gﬂ[ﬁ'ﬁﬂ W.h SH!&KEEPEP.RE

RO i A
ibliogra a 1

1594.—:-595+F1ﬁu5!1rm:d Folio, ::'.r #r:ﬂ'

FPowell [Arthur E,), FOOD AND

HEALTH. Cr 8vo. 35 64 wel

Power(J. 0'Connor). THE MAKING OF
AN ORATOR., Cr Bvo. 6.

P:I'I:!H (L. L }, M A, Fellnnr of {]rhl College,
Oxon. ISTORY NGLISH
PDLITIC!‘L L ECDNU\IY J.HR'DM ADAM
SMITH TO ARNOLD TOYMNLEE.
Sixth Edition. Cr Byo, o1 6d.

Pullan-Bun-r (B.). IN A GERMAN
¥; or, Four Werxs v New
Ilustrated. Cr. 8ve. 55, mef.

Preruﬂ. (W. P.) B!RD LIFE.
Lemy Bro, 108 6d n

B'H.ITM'N'

INustrated.

I .
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Stead (Franels H.), M.A. HOW OLD
AGE PENSIONS BEGAN TO BE.
TMustrated. Desey Svo.  ar. 64) mef

Stevenson (R.L.). THE LETTERS OF
ROBERT LOUIS STEVENSON TO
HIS FAMILY AND FRIENDS. Selected
and Edited by Sipwer Cowvin. Eighth
Edition. Two Volumes., Cr. Bpo. 120

VAILIMA LETTERS. With an Eiched
Portrait by WiLLiam S'rlu:-n: Seventh
Editien. Cr. Bvo. Buckrani,

THE LIFE OF R. L. STE‘FEHSGN. See
Balfour (G.).

Stevenson (M. 1), FROM SARANAC
TO THE MARQUESAS. Being Letters
written by Mrs. 1. Stevexson doring
1887-83. Cr. Buo. 6s. net, :

LETTERS FROM SALIE:A '1851-g5. Edited

and arranged Barrour. Illus-
trated. Second dn!um Cr. Bvo. 6r. e,
Store (Vernon F.), MLA., Canon of Win-
ester, EVELOPMENT AND

DIVINE PURFPOSE. Cr. 8vo. 51 mefd.

Streatfaild (R. . . MODERN MUSIC
AND MUSICIANS, Illustrated. Secord
Edifion. Dewy Bro. 75 6d, net.

Swanton (E. W.). FUNGI AND HOW
g;ﬂ KENOW THEM. Illustrated. Cr. 8.
. ML

‘Sﬂ'kus (Ell= C.). FERSIA AND ITS
OPLE. Illustrated. Desny 8ve. 100 6d.
reed,

Emls M.A. THE FRENCH
iUTl&H Second Editien. Cr.

Tabnr {Harguat E.). THE SAINTS IN
ART. Illustrated. Feag Bro. 35 64 med.

Taylor (A. E). THE ELEMENTS OF
METAPHYSICS, Second Ediiton. Demy
Bre. ror. G4l med.

TI.}"IDI' g.lahn W
AINTS.
7: ﬁaf. nei.

Thibaudeau (A. C.). BONAPARTE AND
THE CONSULATE., Translated and
Edited by G. K. ForTescug, LL.D. Illus.
tratecd. Dewiy Bro. 100 64, sel.

Thnmmm: éann!s]. SELECTED
OEMS OF FRANCIS THOMPSON.
Wuh a Bi Nots by Wirrmip
Mevueir, With a Portrait in Photogravire.
Fecond .Ea'ltmn Feap. Bve, st mel,

Tileston (Mar “ﬂ . DAILY STRENGTH
FOERE DAIL DS, Sizteenth Edi-
fion, Medinm :ﬁ:w. a4 6d. met. Also an
edition in superior binding, 6.

Ta Paget), M.A,, D. Litt, DANTE
N nNrE; N LITERATURE: FROM

THE COMING OF
Mlustrated. Demy Bra,

aphical

e e

CHAUCEER TO CARY. Tws Falumer
Demy 8o, 218, nel.
See also Oxford Biographies.

Tuzar g_num. THE HORSE IN
Ilustrated., Cr. Bpo. Gr,

Traneh (Herbert). DEIRDRE WEDDED,
AXD OTHER Poems. Secoxd and Revised
Edition. Large Pos!Bre. 61,

NEW POEMS. Second Editiom. Large
Fast Bro, b1,

APOLLO AND THE SEAMAN. Larre
Post Bvo.  Paper, 15, 6d. net ; cloth, as,
et

Travelyan (G. M.), Fellow of Trinity College,
Cambridge. ENGLAND UNDER THE
STUARTS. With Maps and Plans, Tieird
Edition. Dewy Bvo. 105, 64, nel.

Triig's}il:ni?u H), AARLBA. TOWN

PLANNING: Pist, PRESENT, AND
PossipLg. Illustrated. Wide Koyal Boo.
IEF. el -

Vaughan (Herbert M.), B.A.[Oxon). THE
LAST OF THE ému. STUARTS
HENRY STUART, CARDINAL, DUKE
OF mnx. I]luﬁnﬂﬁd Second Beition.

it e el

THE MED[CI POPES (LEO X. axo CLE-
MENT VIL). Hlustrated. Demey 8va. 15s.

el
THE NAPLES RIVIERA. Illustrated.
Kecond Editien. Cr. Brve. 61,
*FLORENCE AND HER TREASURES.
Ilustrated. Frag. Bve. 55 el

Vernon (Hon. W. Warren], M.A. READ.
INGS ON THE INFEENO OF DANTE.
With an Introduction by the Rev. DNir.
Moone. Twe Folumes, Second Edition.,
Cr. Brve, 155 mel,

R_EADINGS ON THE PURGATORIO
OF DANTE. With an Introduction by

HIS-

the late DEAn CHURCH. T!u.m Vaim::
Third KEdidiap. Cr Bro.  rern
EEADINGS ON THE PA ﬁDlSD OF

DANTE. With an Introduction by the
Bizuwor o Rirod. oo Folfumes.
Edifiax. Cr. Bve. 155 nef.

Vinecent (J.E.). THROUGH EAST
ANGLIA IN A MOTOR CAR. Ilus-
trated. O 8pe.  Gr.

Waddell (Col. L. A.), LL.D., C.E. LHASA
AND 1 smfsr ERIES. ' With a Record

econd

of the Expedition of 1go3-zgo4. lllustrated.
Third and Cheaper qu’am.u. Medium Bvo,
a8 bl mels

Wagner (Rlehard). RICHARD WAG-
NER'S MUSIC DEAMAS : Interpreta-
tions, em ing Wagner's own explana-
tions, LicE LEiGuToN CLEATHER
and B.-tEII.. Crumre, Jn Three Volumes.
Feap. Bre. a1, 64, each,

oL 1.—~THe Ring oF THE NIBELUNG.
Third Edition.

= m— - e Tms——
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Vor. 1. — PamsiFar, LouEwcrin, and
Tue HoLy GramL.

Yor. nr.—TrisTan ano IsoLpe.

Walneman (Paul)l. A SUMMER TOUR
IN FINLAND. Illustrated., Demy Bvo.
1og. G, med.

ngk]w (A. B.). DRAMA AND LIFE.
rl- -

Waterhousa (Ellzabeth). WITH THE
SIMPLE-HEARTED : Little Homilies ta
Women in Country leu. Second Edition,
Sweall Polt Bra, 21w

COMPANIONS OF THE WAY. :I‘
Selections for Morning and Evening Rea
i’-’z' Chosen and ed by ELIZABETH

ATERHOUSE. fa ¥, Bro.  sromet,

THOUGHTS OF A TERTIAR Second

Edition. Small Pott 8vo. 1. wet.

Watt (Franels). See Henderson [T, F.).

gall E. P). A GUIDE TO
T AHTIQUITIES OF UPFPER

EGYPT: From Abydos to the Sudan
Frontier. Illustrated. Cr. Bwo. pr. 6d. srt.

Weleh (Catharina). THE LI TTL‘E
DAUPHIN. Ilustrated. C# Bre.

Waells (J.), M.A., Fellow and Tutor of Wad-
ham College. OXFORD AND OXFORD
LIFE. 7 kird Edition. Cr.8ve. 3r.6d.

A SHORT HISTORY OF ROME.  Nenth
Edition. With 3 Maps. Cr. Bve. 3. 64

Wastell (W. Percivall. THE YOUNG
NATURALIST. Illustrated. Cr. Bre. 65

u.st.aj F.I.5., M.B.O.UJ.;
w ”wr'aﬁ“%’ F.R.I.S. THE

ﬂﬂﬂ'p r
!‘DUNG BOTANIST. IIlueru:ﬂ. Cr,
Sve. 3. 6al met.

sWheeler (Ethel R.). FAMOUS BLUE
STOCKINGS. [Illustrated. Demy Bro.
108, O, reel.

Whibley (C.). See Henley (W. E.).

White (George F.), Lieut.-Col. A CEN-
TURY OF sPAIN AND FORTUGAL,
1788-1808. Demry Bvo, 124, 64, net.

Whitley (Miss). See Dilke (Lady).

Wilde (Oscar). DE PROFUNDIS
Twelfth Edition. Cr. Bro. 58 mel.

THE WORKS OF OSCAR WILDE. J/a
Trelve Valumes. Feap, Bvo. 56 nel each
velure,

1. Lorn ArTHur SaviLe's CRIME AND
THE PorTEAIT oF Mr. W. H. 1. The

Ducness oF Papuva. 1 Poems. v,
Lany WINDERMERE'S Fan. v. A WoMan
oF No IMmporTAvce. wvi. Aw Ipear Hys-
BAND. V1. THE IMPORTANCE OF BRING
EArNEsT. vitl. A House or Pome-
GRANATES. 1¥. INTENTIONS. x. DE Pro-
runnIs AND Prisox LerTERs. x1. Essavs.
xit. Sarom#t, A FrorenTine TrAGEDY,
and LA SAanTE COURTISANE.

Wllllams (H. Hoal}mTHE WOMEN

MAPARTES Mother and three
S:stcra of Napoleon, Illustrated, Jfm e
Folumes. Demy Bzo.  ays. set.

A ROSE OF SAVOY : Marie ApELEIDE oF
Savoy, Ducuesse pe Bovrcocne, MoTHER
oF Louwis xv. Illustrated.  Secons
Edition. Demy 8ve. 155, nef,

*THE FASCINATING DUC DE EICHE-
LIEU: Lours Francois ArwmaND DU
Pressis, Marficiar Duc pe RicHELIED.
Ilustrated. Demy Boo. 150, mel.

Wnﬂd Sir Ev ), F. M., V.0, G.C.R,,
G, FROM MIDSHIPMAN TO
FIELD-M&RSH&L Ilustrated. Fefth
and Cheaper Edition. Demy Bro. 75 64,
reel.
THE REVOLT IN HINDUSTAN. 1857~
gg. [lustrated. Second Edition. Cr.Boe. Gs.

Wood Birkbeck), M.A., late Scholar of
\'l-’nru[:ftr Eu]luglh Oxford, and Edmonds
E! or J. B.), RE, D.AQ-M.G. A

ORY OF THE CIVIL WAR IN
THE UNITEI%I SET;\'IES.WWHH an

Introduction . SrExsER WiLkInsoN,

With H:p;l.b:rld Plans. Second Edifion.

Demy Bvo. 124 6. net.

Wordsworth (W.). THE POEMS. With
an Introduction and Notes by NoweLL
C. SuurH, late Fellow of New College,
Oxford, fa Three Folumes, Demiy Boo.
155, Ml

POEMS BY WILLIAM WORDSWORTH.
Selected with an Introduction by SToPForD
A. Brooxe. lllustrated. Cr. Buo. 71 64
nci.

Wyatt (Kate M.). See Gloag (M. R.).
lie (M. A.). NORWAY a‘LHD ITS
WEIDRD:& lustrated. Secomd Edition.

7. Bpe. G5

A BOOK OF IRISH
\'ERS .F.'mmi-' and Enlarped Edition.
Cr. Bro. 35 H.-

Young (Filson). Seec The Complete Series.
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PART II.—A SELECTION OF SERIES.

Ancient Cities.
General Editor, B. C. A, WINDLE, D.Sc, F.R.S.

Cr. Bue.

4. 64, wet.

With Illustrations by E. H. NEw, and other Artists.

AmisTor. By Alfred Harvey, M.E.
Caxtersvry. By J. C. Cox, LL.D., F.S5.A.
Cusster. By B.C. A, Windle, D.Sc., F.R.S.
Dusrin. By 5. A. 0. Fitmpatnck.

EDIXBURGH. Blz M. G. Williamson, M.A.
LincoLw. By E. Mansel Sympson, M.A.
Sumewssury. By T. Auden
WeLrs and GLASTONBURY.

e b

h;r 4T §. Holmes.

The Antiquary's Books.
General Editor, J. CHARLES COX, LL.D., F,5.A.
Lemy 8vo. 72 6d. nel.
With Numerous Illustrations.

ARCHEOLOGY AND FALSE ANTIQUITIES.
By R. Munro.
Berrs or Ewcranp, Tux. By Canon J. J.
Baven. Sec driton.
By Herbert

Brasses or ExcLawp, THER
W. Macklin. Secomd Edcifon.
CeLtic ArT 18 Paganw AND CHRISTIAN

TrmEes, Bi- I anill__-rv Allen.'
ﬂcﬁu:lrisn.u wguesT, Tue. By Adolphus
A

Exgrisi CHurcH FurMiTurg. By J.C. Cox
and A. Harvey. Second Edifion.

Erlt;:r_;‘suﬂl';':&sr?nlr. E-:;rll:m Ptll':hésturic Tinii:s
to the of the Eightcen cntury.
George Clinch. o gl

Encrisn Monastic Lire. By the Right Rev.
Abbot Gasquet. Fourth Edifion.

EncLisn Sears. By J. Harvey Bloom.

FoLk-LoRE A3 AN HisToricAL Sciexce. By
G. L. Gomme.

Gitos axp Comeanigs or Lowpow, The.
y George Unwin.

Manor anp Maworiat Recorps, The.
By Nathaniel J. Hone.

Meorevar HosmiTars oF Excranp, T
By Rotha Mary Clay.

OLp  Service Books oF THE ENGLISH
Crunrch, By Christopher Wordsworth,
M.A., and Henry Littlehales.

Panisn LarFe v Mepraevarl ExGLAND. By
the Right Rew. Abbott Gasquet. Second
Edition,

*ParisH REGISTERS oF ExGLanD, Tue. By
J-C. Cox.

FEMAINS OF THE PREHISTORIC AGE 1N
Encraxn, By B. C. A. Windle., Secomd
Edition.

RovaL Fomests or Excrasp, Tue. By
J. C. Cox, LL.D.

SuniNes oF BriTisH Saints. By J. C. Wall, -

The Arden Shalkespeare.
Demy Bvo.  2s5. 64, net each volume.

An edition of Shakespeare in single Plays. Edited with a full Introduction,
Textual Notes, and a Commentary at the foot of the page.

Arr’'s WeLL Tuat Exps WeLL.
ANTONY AND CLEOPATRA.
CYMBELINE.
Comeoy oFf Errors, Tus.
HaMLET. Second Edifion,
ULIUES CAESAR.
ivGg Henpy w,

King Hewey vi. Pr. 1.
Kive Huswry vi. Pr. 1n
King Heury vi. Pr. nn

King LEan.
EIHG Rlcnsm 1L i J
Ire AND DEati oF King Joun, Tus,
Love's Lanour's LosT.
MacoETH,

Mrasune ror MEAsSURRE.
MercHANT oF VEnICE, THE,
Menrry Wives or Winpson, Tue
Mipsummer NiguT's DrEaym, A,
(OTHELLD.

PrricLes.

Fouen aNp JULIET.

TaminG or THE SHrEW, THRE
TremresT, THE.

Tivon oF ATHENS.

Trirus AnDROMICUS,

TroiLus anND CRESSIDA.

Two GewtTiEMEN oF YVERONA, THE
TweLrTH NIGHT.
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Handbooks of English Church History.
Edited by J. H. BURN, B.ID. Crows 8zve, 2+ 6d. nd.

Tue FounpaTions oF THE ExcGLisk CHURCH.
By J. H. Maude.

Tre Saxox CHURCH awn THE Nomsan Cow-
gvest. By C. T. Cruttwell.

Tue MeormvaL CHURCH AND THE PAPACY.
By A. C, Jennings.

Tuz RerormaTtion Periop. By Henry Gee.

Tur StruceLe wiTH PuriTanisM. By Bruce
Blaxland.

Tue Cuurck oF ENGLAND IN THE EIGH-
TEENTH CENTURY. By Alfred Plummer.

The Illustrated Pocket Library of Plain and Coloured Books.
Feap. Bve. 35, 6d. met cack volume.

WITH COLOURED ILLUSTRATIONS.

Oup Corouren Booxs. By George Paston.
1. fcl.

The Lire anp DEATH oOF
Esg. By Mimrod, Fifth Edition.

THE LiFre oF A SrorTsman. By Nimrod.

Hawprevy Cross. By R. 5. Surtees. Tlhird

ony MyTTON,

Edition.

Mr. Sronce's Srortivg Toum. By K. 5.
Surtees.

Jomrocks' Javumts anp Joirities. By E.
5. Surtees, Second Edition.

Ask Mamua. By R. 5. Sortees.

Tre Awavysis or THE HunTing Fixup, By
R. 5. Surtees.

The Tovx or Dr. SvyuTax 1N SEARCH OF
THE Picturesgue. By William Combe.

Tue Touvr orF Dr. SvuTax 18 SEARCH oOF
ComsoLation. By William Combe.

Tue Thirn Tour oF DR, S¥NTAX 1N SEARCH
oF A Wire. By William Combe.

Tur Histomy oF Joussy Quaz Genvs. By
the Author of * The Three Tours.'

Tur Excrism Dawce of Deatn, from the
Designs of T. Rowlandson, with Metrical
Illustrations by the Author of * Doctor
ayntax.” Twe Folumes.

Tue Dance or Lire: A Poem.
Author of * Dr. Syntax.’

Lare 1w Loxnoon. By Pierce Egan.

Rear Lire 18 Lowpow. By an Amateur
(Pierce Egan). Twe Falumer,

The Lire oF ax Actor. By Plerce Egan.

Tue Vicar or Waxererp, By Oliver
Goldsmith.

Tee MILITARY ADVENTURES OF
Newcompe. By an Officer.

Tue NATIONAL SrorTS oF GREAT BriTAIN.
With Descriptions and 5o Coloured Plates by
Henry Alken.

Tue ApvEnTURES OF A PosT Cartain. By
a Nawval Officer.

GaMoniA. By Lawrence Bawstone, Esg.

Aw AcapEmy For Grows HorsEmzw. By
Geoffrey Gambado, Esg.

EEaL Lire v IRELAnD. By a Real Paddy.

THE ADVENTURES OF JoHNNY NEWCOMBE 18
THE Navy. By Alfred Burton.

Tur Ovo Engrisn Sguire. By John Care-
less, Hsq.

Tue Exncrise Sey. By Bernard Blackmantle.
Twe Folumaer., 75, med,

By the

Jouwny

WITH PLAIN ILLUSTRATIONS,

The Grave: A Poem. By Robert Blair,

ILLvsTraTioNs oF THE Book or Jon. I
vented and engraved by William Hlake.

Winnsor Castie., By W. Harrison Ainse

worth.
Trr Tower or Loxpon. By W. Harrison

Ainsworth,

Frank FairLgsn. By F. E. Smedley.
Hawpy Anpy, By Samuel Lover.

Ture ComrreaT AwcrEr. By Iraak Walton
and Charles Cotton.

Tur Pickwick Farems. By Charles Dick-
ENs.
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Little Books on Art.
With many [Illusirations. Demy 16mo. Gili fop. 25, 6d. net.

Each volume consists of about 200 pages, and contains from 30 to 4o Illustrations,
including a Frontispiece in Photogravure,

AvsrecHT Duren. J. Allen.

Axts or Jaran, Tue. E. Dillan.
BooxrraTes. E. Almack.

BorricELLr, Mary L. Bloomer.
Burne-Jones. F. de Lisle,
*CurisTiAN Svanorism. Mrs. H, Jenner.
CurisT 18 ArT. Mrs. H. Jenner.
Cravor. E. Dillon.

CoxsTamie H. W. Tompkins.
Coror. A. Pollard and E. Bimstingl.
Envamers., Mrs. N. Dawson.
Freneric LeicuTon. A. Corkran.
Georce Rouney. G. Paston.

Grerk Art. H. B. Walters.

Greuze axp Bovcuwex, E. F, Pollard.

Hoveeix., Mrs. G. Fortescue.

ILLusinaTED MAnuscrirrs.

JewerLEry. C. Davenport.

Jeux Horrner. H. P, K. Skipten.

Sim JosHua Revworps. J. Sime.

Micier., N. Peacock.

MiniaTures. C. Davenport.

Our Lapv ix ArT. Mrs. H. Jenner.

Raraagr. A R Dryhurst. Second Edifion.

RempranpT. Mrs. E. A, Sharp.

Tyrwer. F. Tyrrell-Gill

Vaxpvck., M. G, Smallwood.

Vevasguez. W. Wilberforce and A. R
Gilbert.

R. E. D. Sketchley.

J. W. Bradley.

WatTs.

The Little Galleries.

Demy 16me.

25, 6d. net,

Each volume contains 2o ll:htﬂ in Photogravure, together with a short outline of

the life and wor

A LitTiE GALLERY or REvNOLDS.
A LitTiE GALLERY or RoMNEY.
A LitTie GaLLEry or HorrvER.

of the master to whom t

book is devoted,

A Littie Gactery orF MicLais.
A Litrie GaLLEry o Excrise Poets.

The Little Guides.

With many Illustrations by E. H. NEW and other artists, and from photographs,
Small Pott Svo, gilt top, cloth, 25, 6d. net; leather, 35, 6d. net,

The main features of these Guides are (1) a handy and charming form ; (2) illus-
trations from photographs and by well-known artists ; (3) good plans and maps ; (4)
an adequate but compact Ercstmntion of everything that is interesting in the

natural features, history, arc

CampriogeE awp 175 ColLeces. A. H.
Thompson. Second Edition.

Encrisn Laxes, Tuz. F. G. Brabant.
Isie or Wicnt, Tne, G, Clinch.
Marver® Country, Tug. B. C. A. Windle,
Nomti Wares. A. T. Story.

Oxrorp Anp 175 CoLLEGES.

C ; J. Wells,
Eiphik Edition,

mology, and architecture of the town or district treated.

Suaxpsreane's Country. B. C. A. Windle.
Third Edition,
St. Paur's CatHEpraL. G, Clinch.

WestaminsTeEr Assev. G. E. Troutbeck.
Secend Kdition,
Buekincuamsuine  E. 5. Roscoe.

Cunsine. W. M. Gallichan.
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The LitTie LiprAry—coniinved.
Marvell (Andrew). THE POEMS OF
AND MARVELL.

Milton (John). THE MINOR POEMS OF
JOHN MILTON.

Moir (D. M.). MANSIE WAUCH.

Nichols (J. B. B.). A LITTLE
OF ENGLISH SONNETS.

Rochefoucauld (La), THE MAXIMS OF
LA ROCHEFOUCAULD.

Smith nglurm and James), REJECTED
ADDRESSES.
A SENTIMENTAL

BOOK

Sterne (Laurence).
JOURNEY.

Tennyson (Alfred, Lord). THE EARLY
POEMS OF ALFRED, LORD TENNY.

IN MEMORIAM.
THE PRINCESS.

MAUD,

Thm‘kara? (W. M.). VANITY FAIR.
Three Folumes,

PENDENNIS. Three Folumes.

ESMOND.
CHRISTMAS BODKS.

‘?a.ulghan {']rian }, THE POEMS OF
HENRY VAUGHAN.

Walton (Izaak), THE COMPLEAT
ANGLER.

Waterh lizabeth). A LITTLE
I?ng%ugangE AND DEATH., Tawelfth
Edition.

Wordsworth (W.). SELECTIONS FROM
WORDSWORTH.

Wordsworth (W.) and Coleridga (S. T.)
LYRICAL BALLADS.

The Little Quarto Shakespeare.
Edited by W. J. CRAIG. With Introductions and Notes.

Fott 16mo. In 40 Folumes.

Makogany Revolving Book Cazse,

Gilt top. Leather, price 15, net each volume,

10s, nel,

Miniature Library.
Gilt tap,

on Youth. By

Euvenimanor : A Di
ey samie. Leather,

Edward FitzGerald,
8. feel.

Tue Lire or Eowarp, Lok HerperT or
CuEreury. Written by himssll, Demy
qame, Leather, ar, net,

Porowmius : or Wise Saws and Modern In.
stances. B;' Edward FitzGerald, Demy
yamio,  Leatker, as. nef.

Tue RuplivdT or Oumar Kuavyis. By
Edward FitzGerald, Fourth Edition,
Leather, 15, nel.

The New Library of Medicine.

Edited by C. W. SALEEBY, M.D., F.R.S.Edin,

Carg oF THE Bopy, Tur. By F. Cavanagh.
Second Edition. 71 64, net,

CHILDREN oF THE Natiow, Tum. By the
Right Hon. Sir John Gorst, Second Edition.
gr. G, wet.

ControL or A Scoumce, Tue: or, How
Cancer is Curable. By Chas. P. Childe.

78 G nel,
By Sir Thomas

Diseasks or OccupaTION.
Oliver. 108 64, ned.
Drink Prosresm, Tue, in its Medico-Socio-

logical Aspects. Edited by T, N. Kelynack.
Dol Ak #xs! Davd H By H
TH RUG ; :

A ABIT ¥

Demy 8vo.
Funcrionar Nemve Diseases, By A. T.
Schofield, 75 64, ned,

*Hergpity, Tue LaAws or.
Reid. a1r mel.

Hvoiene or Minp, Tur. By T. 8 Clouston,
Fifth Edition. 5. 64, met.

Inpavr MortartiTy., By George Newman,
75 6. met,

PrevEnTion orF TorercuLosis (Consusirs
TioN), Tus, By Arthur Newsholme,
108, G, mel,

Ak axp Hearru, By Ronald C. Maciie-
74 6, met.  Second Kdition,

By Archdall
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The Westminster Commentaries.

General Editor, WALTER LOCK, D.D., Warden of Keble College.
Dean Ireland’s Professor of Exegesis in the University of Oxford.

THE ACTS OF THE APOSTLES. ]
B. Rackham, I'-{ A. Demy Buo.
Editien, 108.

Tue FirsT Eﬂsn: or PAUL THE APOSTLE
TO THE RINTHIANS. Edited by H. L.
Goudge, M.A, Second Ed. Demy 8vo. 6s,

Tux Boox oF Exopus. Edited by A. H,
M Meile, B.D. With a Map and 3 Plans,
Lermy Bro, 108, b4,

Tux Boox or Ezexier, Edited by H. A,
Redpath, M. A, D.Litt. Dewy 8ve. 105 6.

Edited by E.
Fowurih

The Boox or GeEnesis. Edited with Intro-
duction and Notes by 5. R. Driver, D.D.
Seventh Edifion. Demy Bro. 101 6d,

ADDITIONS AND CORRECTIONS IN THE SEVENTH
Emrmion or Tug Book or Gewesis. By
5. E. Driver, D.D. Demy Bro. 18,

Tuz Bookor Jos. Edited by E. C. 8. Gibson,
D.IN Second Edition. ey Bovo,  &r,
The ErisTiE or ST. Jamms. Edited with In®
troduction and Notes by R. J. Knowling,

D.D. Dewy 8re. b

PART II1.—A SELECTION OF WORKS OF FICTION

Albanes! (E. Marla). SUSANNAH AND
ONE HER. JFourth Edition. Cr.

Bro. 61,

LOVE AND LOUISA., Swsond Edifion.
Cr. Bpo.  br.

THE BROWN EYES OF MARY. Third
Edition. Cr. Bvo. 61,

I KNOW A MAIDEN. Third Edition.
Cr. Bvo. 63,

THE INYINCIBLE AMELIA: or, TuEe
Forite .ﬁ.n-.'ln-runss. Third Edition.

Cr. Bre.
HEﬁR’I Cr, Bve. G,

*THE GL
Mlurtﬁuh (Mark), SUCH AND SUCH

5. Cri8wa. b1

Annesley (Maude). THIS DAY'S MAD.
NESS., Second J:.r;'m Cr Boo. Gr

Ba:‘g:amgnlnhnrd‘.l. A RE‘.IMA.N MYSTERY,
Edition Bea.

THE P.P.SS FORT. Fpurtk En'::mm Cr

TEMP‘I’.&.TIDN Fifth Edition. Cr. Bpe.

ANTl;IgH? CUTHBERT. Fourih Edition.

LOVE'S PROXY. Cr. 800, s
DDE'!:I'I?' DIANA. Second Edition. Cr,

Ca’ESTEND OF NETS. Tuslfth Editien.
= fee. b,

Bné!lcgwﬂ, C.].5TORM AND TREASURE.

Ea.Il Oona HEA{B"hﬂ Burke). THEIR

DRD? K. lllustrated. Cr. Bveo, 65

BARBARA GOES TO DKFCIRD'. Ilus-
trated. Fhkird Edition. Cr. Bye.

Baring-Gould (S.). ARMINELL. Fﬂln
Edition., Cr. 8vo. 61,

URITH. Fifth Edition. Cr. Bve. &,

IN THE ROAR OF THE SEA. Seenih

Edition, Cr. Bvo. 6r.

MARGERY OF UETHER. Third
Edition, Cr. 8vo. .

THE QUEEN OF LOVE, Fifth Edition.

Cr, Boa. 61,
ACQUETTA. Third Edition, Cr. Svo. &:.
ITTY ALONE, Fifth Edition. Cr. 8vo. 61,

NﬂLHl Illustrated. Fourth Edifion. Cr

Bro

THE ER’UCIH SQUIRE. Illustrated.
Fifth Edition. Cr. Eve. 61,
DARTMOOR IDYLLS., Cr Bvo. 62,
GUAYAS THE TINNER. Ilustrated.
Second Edition. Cr. Bro. 61

ELADYS OF THE ETEWPDNE? INus.
trated. Second Edition. Cr, Bra. ﬁ:.
PARO THE PRIEST. Cr. Bee.
WINEFREE. Tllustrated. .'.i‘i.'tﬂm'-ﬁ'd':lhﬂn

Cr. Bvo
ROYAL GEORGIE. Nlustrated. Cr Bre. &1,
TS. Cr. oo, 61,

CHRIS OF ALL SOR
IN DEWISLAND. Second Editien. Cr

Bere, G,
THE FROBISHERS, Cr. Bvo. 61,
llh.ur.rn.lt:l Second Edifion

DOMITIA,
MRS, 'CURGEN?EN OF CURGENVEN.

Cr. Bro.
Cr, Bera, s,
IN THE MIDST GF

Barr [Robert).
ALARMSE., Third Edition. Cr. Bow.
THE TEKLA. ﬁ.‘m

COUNTESS
Edition. Cr. Bve. 60




e —— =

THE MUTABLE MANY. i #,
Cr. Bus. 6r. ST Tl Eeddlon

Begble (Harold). THE CU
g[?EiiTlHG AD?EMU&EUDSFAEIR
JOHN SPARROW ; or, Tur Procrrss
g:ﬂmﬁ‘ﬂm Miwp. Second Edition, Cr,

Belloe (H.. EMMANUEL B
E‘[E?ﬂE{I{%‘HT. Illustrated. Sﬂﬂﬁ?ﬂ%ﬁﬁt
. [

Edition. Cr. Bre. .

Benson (E. F.). DODO: A D,
Dav, Fifteenth Edition, C:Iéttl: QE:HE
Birmingham (George A). TH
T]l'lEg. Second Ediiion. }Cﬂ H-WF EBSP
SI;AHISBEI GOLD. Fowsrth Editien. Cr.

T ®
TH_E SEARCH PARTY. Fowrih Edition,
Cw Bre, G4,

Bowen (Marjorie). I WILL MAIN.
TAIN. Second Edition. Cr.8uo. br.

Bretherton(Ralph Harold), AN HON
MAN. Second Edriien, }Cr. Bza. E:.EST

Ca (Barnard). WHY DID HE DO
IT? Second Edition. Cr. Boo. 61

Castle (Agnes and Egerton). FLOWER
o ‘Tﬂgi pR&NGg, and Other Tales.
Third Editfon. Cr, Bvo, 65,

Clifford (Mrs. W. K,‘E’TTHE GETTING
WELL OF DOR

A CHANGE IN THE CABINET. Third
[T

E HY. Ilustrated.
Second Edition. Cr. Bve. 31 6d. %
Conrad (Jose THE SECRET AGENT:

h -
A Simple Tallz. ] Fourih Ed. Cr. Bpo. 6ir.
A SET OF 51X, Fourth Edition. Cr. Bra, 61,

Corelll (Marie). A ROMANCE OF TWO
WORLDS., Frweniv-Nintk £4. Cr. 8oo. 61,

'*'%ED Eé:'lTﬁ. Trwenty-Seventh Edition. Cr.

THELMA. Forfieth Ed. Cr. Sve. 6r.

ARDATH: THE STORY OF A DEAD
SELF. MNinedeenth Edition. Cr. Bvo. 61,

THE SQUL OF LILITH. Sexteenth Edi-
fion. Cr, Bro, 65

WORMWOOD, Sevenieenth Ed, Cr. Bro. 6.

BARABEAS: A DREAM OF THE
WORLD'S TRAGEDY. Feriy-Fourih
Edition. Cr. Brvo. 6r.

THE SORROWS OF SATAN. Fifiy-Fifth
Edifton, Cr. Bva. b1,

THE MASTER CHRISTIAN. Tuwelfth
Edition. 1376k Thewsand., Cr. Bve. 61
TEMPORAL POWER: A STUDY IN
SUPREMACY. Second Editiom. 1500h

Theusand., Cr. Bve. 65
GOL’S GOOD MAN: A SIMPLE LOVE
STORY. Thirfernth Edition. 150tk Thou-
sand, Cr. Bve. 65
HOLY ORDERS: TtHr TrAGEDY oF A
vieT LirE. Second Edifion. 130k
hourand,  Crows Boe, 6,
THE MIGHTY ATOM. Tweniy-eirhih
Edition., Cr. Bro. .

—_
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BE"'I!': a Sketch, Eleventh Editien, Cr. b,

CAMEODS. Thirteenth Edition. Cr. Bya, 6.

G?I?af: gtﬁ Everard). See Duncan (Sara

Crockett (S. R.). LOCHINVA
i
Edition. Cr. 8ve, &.BEARER‘ e i

Croker (Mrs. B. M.).
ggfﬁ{&n Bf:n!.[ !}w. A LD AN
Second Ediffon, Cr. Bro.
HE HAPPY VALLEY. ot th Rt
A NINE DAVS' W i
i ONDER.  Third
F THE BARTON
Aﬁgth }Fﬂfﬂ'ﬂk f 5. Seventh
. Mtk Edition. Cr. 8po, ;
A STATE SECRET. Third £dition Cr.

Kﬂhﬁ]ﬁh THE
ARR :
S el OGANT. Sixsh

Cuthell (Edith E). ONLY A
ROOM DOG. iustrated. Cr Sua 3 ot

Dawson (Warrel e i
Secomd Edition. Iéﬂ;tg?a} &s. e
THE SCOURGE. Cr. 8ve. 6s.

Douglas (Theo.). CO
a e Eu'ﬁzm. ]'c'n aw.UssE; R

Doyle (A. Conan). ROUND THE
LAMP. Eleventh Edition. Cr. SmREP

nlégﬂ-lil (Sara Jeannette) (Mrs, Everard

tes).

A YVOYAGE OF CONSOLATION. Illas-
trated. Therd Edition. Cr. Bvo. &s.

COUSIN CINDERELLA. Second Editisn.

THE “BUENT OFF
ERING.
Edition, Cr. 8ve. 6. Lot

*Elllott (Robert). THE IMM
EHA.RLE’LT:&N. JC‘rm 8o, Br. Lk

Fenn (G. Manville). SYD BELTON : er,
he Boy who would not to Sea. Illus.

trated. Second Ed. Cr. Bro. 31 64,

Findlater g I&"l THE GREEN GRAVES
?F Bﬁ:L OWRIE., Fifth Edition. Cr.
o, 2

THE LADDER TO THE STARS. Second
Editien, Cr. Boe. s

Findlater (Mary). A NARROW WAY,

Third Edition. Cr. Boo. 6n.
OVER THE HILLS. Secowd Edition. Cr.

By, ba,
THE ROSE OF ]JOY. Third KEdifion.

Cr, Brw, G2,
A BLIND BIED'S NEST. Illustrated,

Second Edition. Cr. Bpo. G,

Franeis fﬂ. E.). (Mrs. Francis Blundell).
STEPPING WESTWARD. Second Edi-

diem. Cr. Bve. Gs
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MARGERY 0O TH’E MILL. Third Edi-
fiom. Cr. Bpo,

HﬁRE:;DN-THE HILL, Third Edilion.
Cr,

Eamrﬁa OF THE WHEATFIELD.
.S'r:md Edrition. Cr. Bvo. 5

;Irs Hugh). THE SLAKING
'ng THE SWORD. Seccond Edifion.
r. Bee. G
GIANNELLA. Second Edifion. Cr. Bve. 61,
IN THE SHADOW OF THE LORD.
Third Edition. Cr. Bve. 61

Fry(B.and C.B.). A MGTHER’S SON.
Fifih Edition. Cr. 8mo. 6.

Gerard (Loulse). THE GOLDEN CEN-
TIPED Second Edition, Cr Bue. 65

E!hbs hlllp}l. THE SPIRIT OF RE-
Second Edifion. Cr. Spo. 61,

Eisa!n (Geor ‘J THE CROWN OF
LIFﬁ Cr. Bpo. Eﬂ

'Elenl:lm: {Eanrga‘.l. THE EMPEROR OF
Illustrated. Cr. Bpo. 64,

Hn.m!!tnn (Cosmo). MRS. SKEFFING-
TON. Cr. Evo.

Harraden (Beatrica). IN VARYING
MOODS., Feurfeenth Edition. Cr. Bve, b

THE SCHOLAR'S DAUGHTER. Ffourih
Eﬂ'fffd?h Cf. EW- &‘i-.

HILDA STRAFFOED and THE REMIT-
TANCE MAN. Twelfth Ed. Cr. Bvo. B,

INTERPLAY. Fifth Edition. Cr.Bre. bs.

chhana Rohaz-t:. THE PROPHET OF
C R.KE ﬁl ¥ SQUARE. Second Edition,
F"-.-

T[}NGUES OF CONSCIENCE. Third
Edition. Cr. 8pvo, Be.

FELIX. Sizih Edition. Cr. B

THE WOMAN WITH THE F-I’lﬁ. Sﬂmﬁ
Editien. Cr. e, 6r

BYEWAYS. Cr Bro. 6n

THE GARDEN OF ALLAH. Eighteenth
Edition, Cr. Bve. Bs.

THE BLACK SPANIEL. C» Bue. &2

THE CALL OF THE BLOOD. Seventh
Edition. Cr. Bvo. 8.

EJ;‘I;B&EY SHEEP. Second Edition. Cr.

*Hilllersi(Ashton). THE MASTER-GIRL,
Illustrated. Cr. Bre. G,

ﬂﬂp!- U;nthnn?] THE GOD IN THE
AR, Elewentkh Edition. Cr. Boe, 6.
AEE'!:.A?;GE OF AIR. Siwih Edifion. Cr.

A MAN OF MARK. Sirth Ed. Cr. 8ve. 6.
THE CHRONICLES OF COUNT AN.
TONIO. Sixch Edition. Cr Bve. 6rn
PHRUED llluural.::l Eighth Edition.

Gr
EIHON Dﬂ-LE. Hlustrated, Eighth Edition,

Cr.
TléE &NGS MIRROR. Fowrih Edition

QUISANTE. Fourth Edition. Cr. Bro. 6a,

THE DOLLY DIALOGUES. Cr. 8vs. 6.

A SERVANT OF THE PUBLIC. Illu:-
trated, Sowrtk Edition. Cr. B

TALES CI'F TWD PEQPLE. T.an'i Edi-

Frow.

THE GREA'I' MISS DRIVER. Feurth
Editien. Cr. 8vo. 6,

Hueffer (Ford Maddox). AN ENGLISH
'GJ.R.L A Romance, & Edition. Cr.

MR. JlPDLLO: -A Just PossiBLE STORY.

Second Edition. Cr. Bvo. G5

Hutten (Baroness von). THE
Fifth Edition. Cr. Buva, ba.

F (C. J. Cuteliffe). ME. HOR-
CKS PURSER. Fyih Edition. Cr.

PR[NCE RUPERT. THE BUCCANEER.
Ilustrated. Third Edition. Cr. Bove.

-

HALD.

Jacobs (W. W.. MANY CARGOES.
Fhardy-yirst Edition. Cr, Buo. 3r. 64,
SEA Uﬁ'c:nms. I A

Boa, 35, Gl

A MAbTER OF CRAFT. Ilustrated.
Ninih Edition, Cr, Buo. 35, 6d.

LIGHT FREIGHTS. Illustr:m-d. Eighth
Edition. Cr. 8o,

THE EKIPFER’S WDDI NG Ninth Edition.

AT SUNWICH 1 PORT. Hiustated. Tenth
Editien. Cr. Eva,

DIALSTONE LANE. Ilkuaf_'rlu:d Sevenih
Editien. Cr. Bra, 35

ODD CRAFT, Illustrated. F:.'r.ld:r.f.ﬂ: Edition.
Cri Boe. ar. 64

THE LADY 'DF THE BARGE. Illustrated.
Edphth Edition. Cr.Bzo. a5 6.

SALTHAVEN. Illustrated. Second Ediifon.
Cr. Boe,  3r, Gl

SAILORS' KNOTS. Illustrated. Fowrih
Ldition. Cr. Bro. 3. 64,

James (Henry). THE SOFT SIDE.
ECE liom, Cw Bopa. 62,

THE BETTER SORT. Cr 8ve. 6s.
THE GOLDEN BOWL. Third Edition.
Cr. Bra.  Gr.

Le l%um:x (Willlam). THE HUNCHEACEK
2 WEETMINS ER Thirvd Edition.
r‘

THE CLﬂSED BOOK. Third Edition.
Cr. Bue, 61

THE VYALLEY OF THE SHADOW.
Illustrated. Thfrd Edifion. Cr. Bvoe. 6.

B%HIEND ']‘.;HE THRONE., Third Edition.
r‘ wl :F

THE CROOKED WAY. Second Edition.
Cr. Buo. G5

"i’..'lndsgly ISW illiam).

Cr. 8ve.

London (Jack). WHITE- FANG. Seventh
Ldition. Cr. Bve. G2,

THE SEVERED
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Lubboek (Basil). DEEP SEA WAR-
?ffgﬁ‘ Illustrated, Third Edition. Cr.

Lunu {Et. .Iu]:u:n}. THE FIRST ROUND.

5&1!1 [Ednt DERRICKE YVAUGHAN,
ov ELIS- 44tk Thousand, Cr, Booe.
I[urtann[llurtanl. THE NEW RELI-

GION : A Moperx Nover., Third Edifion.

Cr. Bpo. 6.
BROTHERS ALL;: More SToriEs oOF

DI.ITCH Pmmr L1FE. Third Edition.

THE PRICE OF LIS DORIS. Second
Lditton. Cr. Bvo. b,

M'Ea:'thg (Justin H.). THE DUEKE'S
Fourik Edifion. Cr. Boo. 65

Macnaughtan (S.). THE FORTUNE OF
EHR[&J 1&:& M'NAB. Fifth Edition.
¥, Bva, S

Malet (Lucas!. COLONEL ENDEREY'S
WIFE. Fourth Edition, Cr.Bre. 6rn

A COUNSEL OF PERFECTION. Second
Edition. Cr.Bve. 6s. :

THE WAGES OF SIN, Sixfeenth Ediiion.

Cr. Bra, 61

THE CARISSIMA. Frfth Ed. Cr. Buo. b1,

THE GATELESS BAERIER. Fifta Edi-
fon. Cr. Boe. Go.

THE HIET‘GR‘:" OF SIE RICHARD
CALMADY. Sepenth Edition. Cr. Bpa. 6u,

Mann rs. M. E). THE FARISH
NURSE. Fourth Editios. Cr Bve. 6a.
A SHEAF DF CORN., Second E:ﬁ!mn,

THE H E.'LR.T-EM ITER. Second Edition.

Cr. Boo. G,
AVENGING CHILDREN. Second Edition.
Cr. Brve. 6r.

Marsh (Richard).
HIND.THE C
THE EURPRIEING HUSBAND.

Edition. Cr. B fis.
A ROYAL INDISCRETIDH.
Editien. Cr. Bve. i,

LIVE MEN'S SHOES. Second Edition.
Cr. Bro. 6i.

Marshall (Arehibald). MANY JUNES.
Second Edition. Cr. Bve. Br. .
THE SQUIRE'S DAUGHTER. Third

Ldifien. Cr. Bpo. 6.

Mason (A. E. W.. CLEMENTINA.
Ilustrated. Third Edition. Cr. Bva, 6.

Haud il:‘:nnat-n.nuu}. A DAUGHTER OF
CE. Second Edition. Cr. Bve. 6,

l!a.xweil (W. B.). YIVIEN. Ninth Edi-
#ien, Cr. Bvo. Ga. i
THE MGGED MESSENGER. Third

Edition. Cr. Bre,
FABULDUEF&HCIK& Cr. Bro, Ga

THE COWARD BE.
RTAIN, Cr Eve. Bs.
Second

Second

THE GUARDED FLAME. Seventh Edi-
tign. Cr. Beo. 61

ODD LENGTHS. Second Ed. Cr. 8vo. 61

HILL RISE. Fourth Edition. Cr. 8va. 6r.

THE COUNTESS OF MAYBURY: Be-
TWEEN You axp |, Fourth Edition. Cr.

Bwo. Gr.
HmdgﬂJL T.). DRIFT. Second Edition.
R.LSURG&H. Sa-:'ma"Eu'ﬁ'ﬁm Cr. Bro. B,
YICTORY. Cr v

A GIRL OF THE PEDPLE Tllustrated.
Fourih Edition, Cr, Bvo, 31,64,
HEPSY GIPSY. lllustrated. Cr Boe.

25, Gl

THE HONOURABLE MIS5: A Syory
oF AN DLp-FasiioneEn Tows. Illustrated.
Second Edition, Cr. 8vo.  3r, 64,

Mitford Eertmm‘!. THE SIGN OF THE
SPIDE Llustrated. Seventh Edition.
Cr. Brro. 35, 64

Molesworth (Mrs.). THERED GRANGE.
Mustrated. Second Edifion. Cr. Ere
35, Gd,

Montague (C. E. } A HIND LET
LOOSE. Cr. 8oe. 6s

Montgomery (K. L.). COLONEL KATE.
&ﬁnﬁ Eu‘gm Cr. Bvo.  Ar.

Hurrisun {Ju'thl.lr}l TALES OF HE:’LN
STREETS. Seventh Edition, Cr. Bpe. 61
A CHILD -DF THE JAGO, Fifth Edition.

THE HDLE IN THE WALL, Fourth Edi-

fion. Cr. 8ve. 6s.

DIVERS VANITIES. Cr. Spa. 61,

Hﬁsbﬂ-éﬁ.h Mrs. H. Bland) THE RED
HOUSE, Illustrated. Fowrth Edition.
Cr. Bvo. &l

Noble (Edward). LORDS OF THE SEA.
Thivd Edition. Cr. Bre. bs.

Ollivant [g.\l]frﬂdp} OWD EBOB, THE
GREY DOG OF KENMUIR. With a
Frontispiece. Eleventh Ed, Cr Bpo. 61,

nﬁanha!m (E. Phillips). MASTER OF
EN. Fourth Editicn. Cr. Boe. 62

A WEAVER OF

. Feurth Ed. Cr. Bpo. 61,

THE GhTE oF THE DESERT. Fowrik
Edition. Cr. 8ve. G5

PRGFIT ﬁﬁi’iﬁ LDSS- Faurth Edition.

THE LDHG ROAD. Fourih Editien. Cr.

THE EDHG QF HYACINTH, AND
OTHER STORIES., Second KEdition.

Cr. Bro. 61,

MY LADY OF SHADOWS. Fewrih Edi-
fion. Cr. Bpo. Gs.

Pain {Hl.rry] THE EXILES OF FALOQ.
Crown Bre. 6o,

Gilbert). PIEREE AND HIS
Sirth Edition, Cr. Bvo.

Oxenham (John
WEBS. Hlustra

Parker
FPEOPL

B PR -
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MRS, FALCHION. Fifth Editeon. Cr. Boo,

ﬁ:l

THE TR;*.NSLATIDH OF A SAVAGE.
Third Edition. Cr. Bvo. 61,

THE TRAIL OF THE SWORD. Illus-
trated. Tenth Edifion, Cr. Bre. 6r.

WHEN YVALMOND CAME TOPONTIAC:
The Story of a Lost MNapoleon, Sirfh
Edifion. Cr. Bro.

AN ADVENTURER U‘F THE NORTH.
The Last Adventures of J.’utt:r Pierre.’
Fawrth Edition. Cr. Bro

THE SEATS OF THE MIGHT"I' Iilus-
trated, Sirfeenfh Edifion, Cr 8po. 6f

THE BAT'I'LE OF THE STRONG: a
Romanece of Two Klngdvm_-.. Tllnserated.
Sexth Edition. Cr. 8 s,

1HE FOMF OF THE LAVILETTES.
Third Edition. Cr. Bovo.

. Gl
NORTHERN LIGHTS. Feurih Edifion.

Cr. Bro. s,
Pasture (Mrs. Henry de la). THE
TYRANT. Fourth Edition. Cr Bve. 65

Patterson(J. E.). WATCHERS BY THE
SHORE. TFhird Edition. Cr, Bvo. i

Pamhartnn {Hﬂaxé THE FOOTSTEPS
OF Illustrated.  Therd
.Eﬂl‘:fran- Cr. Boa.

:gmw&: THEE zcmi:a Tllustrated. Cr.

e -

LOYE THE HARVESTER: A Story oF
E“ Suires. Illustrated., Third Ediiion.
E

THE “MYSTERY OF THE GREEN
HEART. Second Edition. Cr. 8vo. 83,

PhlgmttsJ(Edan} LYING PROPHETS.
bign.  Cr Bve.
CHILDEREN OF THE M]ST. Fifth Edi-
fiem. Cr, . Br
THE HUMAN BOY. With a Frontispiece.
Seventh Edifion. Cr. Boe, A,
SONS OF THE hé?RWI\G Hecond
Thivd Edition. Cr. Bro. 61

Edition. Cr, Bovo.
THE RIVER.
THE AMERICAN FRISONER. Fourth
Editfen. Cr. Bvo. 6r
TIEE E\ECRET WOMAN. Fewrth Edition.
. .

agocu AT i VENTURE. Third Edition.
r'l- Ll
THﬂEﬁPDRTREEVE Fourth Editien. Cr.

THE POACHER'S WIFE. Second Edifion.
Cr. Bve. 6.

THE. STRIEING HOURS. Second Edition.

TH.E FOLK AFIELD. Crown Svo. 61
Flall:t.ha.]l Lihlar_ma,duka}. sAlD THE

EHER AN. Seventh Edition. Cr. Brve.
Qv.jh qLﬂl]ar Couech). THE WHITE
OLF. Second Editian, Cr, Sws. 61,
THE m"fﬂ'ﬂ OF TROY. Fowrth Edition.

.

MERRY. G&RDEH AND OTHER STORIES.
Cr. Bro,

HMDR ?EDUREUE Third Edition,

l'.luaﬁda {Israal). TOIL OF MEN. Trans
lated by F. 5. ArNoLD, Cf. Boe. 61

Rawson aud Stepney THE EN-
EHANT D GARD Furt.& Edition.

r, Buo
THE E&S‘!l." GO LUCKIES : or, One Way
oF LiviNg. Second Editien. Cr. 8va. bs.
HAPPINESS., Second Edittor. Cr. Bre. 65

I-:hbya {Granﬁ: THE BRIDE. Second
ditton. Cr. Bopa, G

Rldﬂ.'ﬁ {W Fﬂtt}» ERB. Second Edifion.

A EDH OF .["HE‘- STATE. Second Edition.
O Boo. 35, 6.

A BREAKER OF LAWS, Cr 8po. 35 64

MRS, GALER'S BUSINESS. Illustrated.
Second Edrfion. Cr Bvo. 61

THE WICKHAMSES, Fowrth Edifion.
Cr. Boo. 61,

NAME OF GARLAND. Third Edifion.
Cr. Bue. 61,

SPLENDID BF.DTI-IER. Fourth Edition.
Cr. Boo.

Ritﬁhia {H:-s Dn.vlcl G.). MAN AND
QC K. Second Edition.
L'?r !w. 6:,

Roberts (C. G. D.). THE HEART OF THE
ANCIENT WOOD. Cr Eve. 35 64

Robins (Elizabath). THE CONVERT.
Thivd Edifion. Cr. Bua.

Rosenkrantz ﬁa.rnn Pala. THE
MAGISTRAT oW SE.ACE
Bro. Gr.

Ru ssall ‘W Clark). MY DANISH

HEART. Tlustrated. Fi/zh
Edn‘mu Cr. Buo. 61,

HIS ISLAND PRINCESS. Ilustrated.

Seeond Fditton. Cr Boe. 65

ABANDONED. Second Edition. Cr. 8o, 6.
MASTER ROCKAFELLAR'S VOYAGE
IMustrated. Fowrth Edition. Cr. Buo. 3. 6l

Sandys {Eydn\'?ER LJ'{EEK CARSTAIRS

DUEE Illustrated.
Smnd Edition, Cr. Bve. 6s.

Sergeant (Adelina). THE PASSION OF
PAUL MARILLIER. Cr. Bwve. 6s

"Sha.kﬂsilﬂ-g-l’ (Olivia). UNCLE HILARY.

s ek (Mres. Alfead). THE KINS-
AN. INustrated. Third Edifion. Cr.

Boo., Gr,
THE SEVERINS., Faurih Edifion. Cr.
Beo. bGu.

Stewart (Newton V.. A S0ON OF THE
EMPEROR. : Being PAssAGES FROM THH
Lire or Exzio, KiNG oF SARDINIA AND
Corsica. Cr Btw.  6s.

Swnnyna gﬂnrtln Lutrell). THE BISHOP
E‘ ]E) I"SI;E LADY. Second Edition,
v Bpe, Gs.

T Sue—
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The Novels of Alexandre Dumas.

Medium 8ve, Price 6d, Double Volumes, 11,

Acte.

I'ie ApvENTURES oF CarTAIN PAMPHILE
AMAURY.

Tue Birp oF FaTE

Tie Biack ToLir.

THE CasTLE oF EprsTEIN, |

CAaTHERINE Brus.

Cécne.

THe CHATELET.

Tue Cupvarier D'HaruExTAL. (Double
volume. )

CuicoT THE JESTER.

Tue Covmte pE MonTGoMERY.
CoNSCIENCE

Tre Convict's Son.

Tue Corsicaw BroTwers; and OTHo THE
ARCHER.

Cror-Earen Jacquor.
Dou GORENFLOT,

THE FaTaL CoMBAT.
ThE FExcing MasTER
FERNANDE.

GABRIEL LAMBERT.
Georces.

Tue GreaT MAassacre.
Hexm: nE Navanrne,
Hiérine pE CHAVERNY.

Tne Horoscore.
LovisE pE La YaividrE. (Double volume.)

The Maxw v THE I[Ron Mask. (Double
volume. )

Malrre ADaM.

Tue MovTH oF HELL.

Nawow. (Double volume.)

OLYMPLA.

Pavnine ; Pascat Bauxo and BoNTEKOR.
Pire LA Rumne.

Tue Privce or THIEVES.

Tux REMINISCENCES OF ANTONY.

Roniy Hoob.

SamurEL GeELm.

THE SHNOWEALL AND THE SULTANETTA.
SYLVANDIRE.

Tue TaxiNG oF CALAIS.

TALES OF THE SUFERNATURAL.

TALES OF STRANGE ADVENTURE.

TaLes or TERROR.

Tue Turee Muskereers., (Double volume.)
THE TRAGEDY OF MNANTES.

Twexty Years ArTER. (Double volume.)
Tue Witp-Duck SHoOOTER.

Tue WorLr-LEADER,

Methuen's Sixpenny Books.
Medinum Svo,

Albanes] (E. Marila) LOYE AND
LOUISA.

I KNOW A MAIDEN.
Anstey (F.). A BAYARD OF BENGAL,
Austen (J.. PRIDE AND PREJUDICE,

Bagot (Rlchard). A ROMAN MYSTERY,
CASTING OF NETS.

DONNA DIANA.
Balfour (Andrew). BY
s RDE. W STROKE OF

Baring-Gould (5.). FURZE BLOOM.
CHEAP JACK ZITA.

KITTY ALONE.

URITH

IN THE ROAR
NOEMI.

A BOOK OF FAIRY TALES. Illustrated
LITTLE TU'PENNY.

WINEFRED.,

THE FROBISHERS.

THE QUEEN OF LOVE

F THE SEA.
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