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PREFACE.

THE present work originally appeared in the form of

a series of illustrated articles in the columns of the

Building News. It has been carefully revised and en-

larged with the addition of much new matter. The

object of the author in publishing the work in its

present form is to provide, in addition to a text -book

for the architect, a treatise which shall enable the

public to form their own judgment as to the relative

merits of the baths that compete for their patronage.

The principles, herein enunciated, upon which good baths

should be built, will be easily grasped by the ordinary

reader
;
and the detailed plans and instructions will, it

is hoped, supply such information as will enable the

designer of baths to cope with the exigencies of any

and every case with which he may be confronted.

37, NORFOLK STREET,

STRAND, LONDON.

March 1890.
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THE

,1 TURKISH BATH.

CHAPTER I.

INTRODUCTION.

SINCE the revival of the bath of antiquity, and its

introduction into this country under the name of the

Turkish bath, this method of bathing has become very

generally adopted ;
and although onward progress is

rendered less rapid than it might be, by the wide-spread

popular ignorance that ascribes an element of danger to

the bath, erroneous impressions are being gradually

removed, and the continual building of new baths testi-

fies to the manner in which the institution flourishes

on British soil.

To what extent the delusion concerning the supposed

danger connected with this form of bathing is to be

ascribed to popular ignorance and prejudice, or to the

fact that baths of unsuitable design and construction,

and of faulty heating and ventilation, are put before

the public, it would be hard to say. Certain it is that

the latter cause has done much very much injury.

I cannot but think that one of the chief obstacles to

the progress of the bath in this country, is that little
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or nothing has been written or said about its proper

design, construction, and working, and that no full

inquiry has been made into the best possible method of

supplying heat to the bathers. As a consequence, we

have had, and still have, placed before the public, and

meeting with undeserved success,
" Turkish baths

"

which are such only in name unhealthy, ill-ventilated

cellars, where the air, deteriorated at the outset by the

heating apparatus, stagnates in the sudatory chambers,

and becomes loaded with the exhalations and emana-

tions of the bathers, and not unfrequently charged with

a nauseating and disgusting odour. What wonder that

we so often hear persons remark that they have tried

the bath, but neither enjoyed it nor did it agree with

them ! The damaging effect of "baths
"
of this type on

the prospects of the true bath is incalculable.

In the absence of enlightenment, however, thousands,

convinced of the value and benefit of the bathing,

periodically attend these miserable substitutes for

properly-planned, hygienically-heated, and effectively-

ventilated Turkish baths. Viewing any self-evident

shortcomings as irremediable evils, ignorant of the

true principles of bath construction, and knowing little

or nothing of the physiological action of the bath, they

have neither the means of ascertaining, nor the power

to detect, the genuine article from the harmful substitute.

With the public the best bath will be the most elaborate

and most flashily decorated, and the moth-and-candle

principle comes into play with striking semblance to the

original type.

So much has been written and said about the arrange-
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ment, design, and working of the baths of the ancient

Romans, and of the Oriental nations of to-day, that it

will be superfluous and unnecessary here to enter upon

the subject, fascinating though it be to any one interested

in the building of modern baths. An intelligent study

of old plans, and of the writings of those who have

given their attention to the elucidation of the special

purposes to which the various apartments of the

Roman Therma were devoted, serves in no small

degree to a complete understanding of the problems

involved in the perfecting of the bath in modern times.

So also with regard to the Hammam of the East, an

acquaintance with its plan and working is equally in-

structive. But to fully elucidate the history of thermo-

therapeutic architecture would require a volume of itself,

since the many questions that present themselves to the

student of ancient baths cannot be properly understood

without considerable and lengthy description. Those

desirous of studying the subject of the design of ancient

and Oriental baths will find many works within easy

reach. In his
' Manual of the Turkish Bath,' the late

David Urquhart has given a most complete account of

Eastern baths
;
and in Sir Erasmus Wilson's ' Eastern

or Turkish Bath,' will be found a popular account of

the sumptuous baths of antiquity, which will serve as an

introduction to further researches with the aid of more

abstruse works, such as Wollaston's ' Thermae Romano-

Britannicae,' Cameron's ' Baths of the Romans,' and par-

ticularly the careful description of the Pompeian Balnea

in Sir William Cell's
'

Pompeiana.' In the admirable works

of Samuel Lysons, the Gloucestershire antiquary, will be

B 2
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found interesting accounts of the remains of old Roman

baths in this country ;
and in Daremberg and Saglio's

' Dictionnaire des Antiquites Grecques et Romaines,' is

a most capable essay on ancient Balnea. In Eastern

travellers' books, desultory descriptions of the Oriental

bath will be found
;
and in Owen Jones's work on the

Palace of the Alhambra, at Granada, plans and sections

are given of the elegant little bath that the Moorish

builders erected therein.

For the purposes of this work, and for the sake of

brevity and convenience, I have thought fit to adopt

the following terms from the old Roman vocabulary,

to designate the apartments of the modern bath. I

respectively term the first, second, and third hot rooms,

the Tepidarium, Calidarium, and Laconicum. Although

the exact nature of the ancient Roman laconicum is

still a question in debate, I have chosen to employ the

term to designate herein the hottest of the hot. The

washing room I call^ Jhs^Lgnaformm ; the cooling room,

the Frigidarium ; and the separate dressing room, the

Apodyterium.

The modern " Turkish bath
"

is rather a revival of the

Roman bath, than that of the East. Among the Orientals,

the air of the sudorific chambers^ |sjcharged more _or

less heavily wjthjvapour.
In the ancient Roman bath,

the atmosphere must have been more
or_less^dry_.

And

it has been decided by physiologists and physicians

of the hydropathic school, that the air of the bath can-

not be too free of all moisture. With a perfectly dry

atmosphere a high degree of heat can be borne, and the

dryness moreover is conducive to perspiration. This
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absolute need for a dry atmosphere in the bath will be

found fully explained in an admirable work by Dr. W. B.

Hunter, M.D., entitled
' The Turkish Bath : its Uses and

Abuses.' But notwithstanding the fact that the type of

bath employed at the present day resembles, in point of

dryness of atmosphere, that of ancient Rome, the name

of Turkish bath, originally given to it by Mr. Urquhart,

has held good, and must now be accepted as the correct

modern designation.

Neither the term "
Turkish," however, nor the desig-

nation "
hot-air

"
bath, convey to the uninitiated any

idea of the true principle of " the bath," as I shall herein-

after call it for brevity's sake. More properly it is a

"heat bath" a thp.rm(il__cure. In the ordinary hot-air

bath, the heated air is simply a medium
; and, as I

have endeavoured to explain in the body of this little

work, the heat is best supplied to the body of the bather

by direct radiation. By the " Turkish bath," therefore,

I would be understood to mean a method of supply-

ing pure heat not necessarily hot air to the surface

of the human body for hygienic, remedial, and curative

purposes.*

In the following pages, however, I have, in this respect,

treated of the subject from the broadest point of view,

and have explained the method of designing the hot-air

bath pure and simple, looking upon the convected and

* The Germans, with more perception and accuracy than ourselves, term

the therapeutic agent that we called the Turkish bath, the "Roman-

Irish bath "
the Rdmisch-irische Bdder. Both the ancient Roman bath

and the old Irish
"
sweating-house," gave out radiant heat from the walls

to the bather, and did not depend on the supplying of hot air.
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radiating heat principles as both good of their kind,

and perfectly admissible modes of applying heat to the

human frame. I have adhered to this plan throughout,

because, even supposing that it were shown conclusively

to-morrow, that the principle of heating by convection

is absolutely wrong, baths of this type would, owing to

the slow march of improvement in this country, still

be built and require to be planned. Moreover, it has

been in the past, and still is, the generally accepted

idea that the Turkish bath is a hot-air bath pure and

simple.

Medical men of eminence who have studied the

question have thought fit to retain the term " hot air
"

in descriptions of the Turkish bath. In deference to

their opinion I may hereinafter, in places, speak of the

hot-air bath. The arguments put forward in favour of

radiant heat, with a comparatively cool atmosphere, in

the sudorific chambers, are, for the most part, the result

of my own experience and study.

I treat of my subject in two sections, dealing with

public and private baths respectively. Chapters II. to

VII. are devoted to the elucidation of the principles

to be observed in the building of public baths, either

for true public purposes or as commercial speculations.

It is unnecessary to speak of these two classes of

baths under separate heads : what is required of the

one is required of the other. The only difference is

that one is the property of the people, and may be

required to be designed in a block of buildings con-

taining other kinds of baths
;
and the other is owned by

a company of persons or by a single individual as the
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case may be, and is generally an establishment complete

in itself.

It is not to the credit of the English nation that so

little has been done in connection with Turkish bath

building for the people. The attention given to the

question of supplying bath-houses of any kind is of the

most meagre character. The provisions of the Public

Baths and Wash-houses Act are entirely inadequate. In

these matters the German nation is far ahead of us.

Fortunately for the general health, the Englishman is

renowned for his morning
"
tub." But the cold tub is

merely a tonic bath, and the Turkish bath cleanses both

the inward_and outward man, besides constituting a

most perfect tonic. The cleanliness of the vast body oT

the English depends on the warm shallow bath, an in-

effective means at the best, and, often, when taken at a

high temperature, fraught with a real danger to certain

constitutions. Used, as customary, without a tonic

application of cold water, it is eminently conducive to

cold-catching. But one cannot blame the average

Englishman for his neglect of the health-giving habit of

scientific bathing, unless he sees the advantage of, and

has means to afford, a Turkish bath in his own house.

He looks in vain for an appropriate, comfortable, and at-

tractive bath-house provided for him by the Legislature,

and he dislikes the thought of the impure atmosphere

and odours of the so-called " Turkish baths
"
provided

by enterprising business men. He can do nothing but

fall back on his warm water bath and cold morning tub.

In the second section, comprised in Chapters VIII.

to X., I have dealt with private baths, including the
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bath in the house and mansion, in institutions of one

kind and another, and in connection with training stables.

In the chapter on the bath in the private house, will be

found plans of baths of several types, from the smallest

and least expensive to the most elaborate and costly.

It is my hope that this little work may lead to some

attention being bestowed on the question of providing

public Turkish baths worthy of the country ;
that it

may add a stimulus to the building of high-class baths

as commercial speculations; and that, from its pages,

those desirous of experiencing the luxury of a model

Turkish bath in their own homes, may learn the best

methods of its design and construction.
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CHAPTER II.

THE GENERAL REQUIREMENTS OF A PUBLIC

BATH.

IN order to avoid unnecessary expense in working and

management, a public Turkish bath should be con-

venient and compact in plan. It should be as perfect

as possible in regard to heating and ventilation, in order

to insure patronage ; and, for the same reason, it should

be made a thing of beauty. A badly-ventilated, incon-

venient, and ill-adorned bath does harm, both to the

bather and the cause. It is its own enemy, and harm-

ful also to all other baths
;
whereas every ably-designed

bath has in itself the elements of success, and assists

existing institutions by increasing the number of con-

verts to the process.

A good bath does not necessarily mean an elaborate

and expensive one, but primarily one where the heating

and ventilation are on the latest and most approved

principles, and where the shampooing and washing rooms

are kept sweet and clean, the bathing appliances effec-

tive and the cooling rooms ample, and supplied with

an ibundance of fresh air. This is not the result of

sumptuousness and elaboration, but of pure applied

science. Amplitude of space, however, facilitates its
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attainment, as it is difficult to render a cramped bath

beneficial and attractive.

By an attractive bath, I would be understood to mean

one in which the visitor will feel interest in the design ;

where pleasant objects are presented to his eye, both

in the sudorific chambers and in the cooling rooms.

Artistic decorations have here a commercial value. The

bath requiring time, the bather is compelled to pass

some hours in the various apartments, and it is there-

fore highly desirable that his surroundings be rendered

pleasant and entertaining. In a Turkish bath, as in

other architectural matters, this is not the result of a

prodigal expenditure on costly decorations and fittings,

but rather of a careful arrangement of necessary and

desirable features, and a knowledge of the methods of

obtaining piquancy of effect by their distribution on

the plan.

The arrangement of the modern bath is modified

from that of the Ancients and Orientals to suit the

accepted form of practice in this country, so that the

order of the different processes through which the bather

passes governs the disposition of the various apartments.

The_ chief object to be attained is to induceajnore,
or less^vigorous perspiration by the application of heat.

This heat is now generally applied through the medium

of the air, which is raised to a high temperature by

being passed over and in contact with the heated sur-

faces of stoves of various designs, or by direct radiation

from hot metal or firebrick. Theoretically, the generally-

adopted method of applying the heat to the bather

might be greatly improved, but practically it has been
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found the best. Into these questions, however, I shall

enter when treating of the heating and ventilating of

the bath. For the present, it will suffice to say that the

chief object to be attained in the bath is the supplying

of an abundance of pure hot air to the various sudorific

chambers, and the rapid withdrawal of the foul air and

exhalations.

Since the disposition of the various apartments is

governed by the methods of bathing in vogue, it will be

necessary to first give the reader a brief account of the

various processes undergone by the bather. The object

of the profuse perspiration to be attained is twofold

(i) To cleanse the blood of impurities ;
and (2) to loosen_

the dead scalesof the epidermis, or scarf-skin, that^

spreads itselfeverywhere over the tru_e_sl^n_^r_culicle.

Besides this, however, physiologists tell us that the heat

itself has a beneficial effect on the body in other ways,

and is, in cases of disease, a most powerful curative and

remedial agent. This latter fact explains the necessity

for the high temperatures employed, as mere perspira-

tion could be attained with a comparatively low degree

of heat.

The course of treatment to be undergone by the

bather, as given by Sir Erasmus Wilson, is (i)

Exposure of the naked body to hot dry air. (2)

Ablution with warm and cold water. (3) Cooling and

drying the skin. In addition to these, however, there

should be added the process of "
massage

"
or sham-

pooing before washing.

The perspiration is attained in the various hot rooms

the Tepidarium, Calidarium, and Laconicum. The
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nature, of these apartments which I shall hereinafter

consider in detail must be determined by the preten-

sions of the establishment.

Perspiration having been induced, the bather submits

to the kneading of the muscles of the trunk and limbs

by the shampooer. For this operation, which restores

tone and vigour to the muscular and nervous system, a

separate and distinct apartment should, in high class

baths, be provided. Vigorous friction with a coarse

glove succeeds the shampooing. This detaches the

dead portions of the epidermis, and is an operation

generally practised in the Lavatorium a washing room

adjoining the shampooing room. In the same place

the bather receives copious ablutions with warm water.

The less robust conclude the cleansing process with a

douche, needle, spray, or shower bath, graduated from

warm to cold
;
and the strong bather, by plunging into

a bath of cold water, the object of which is to contract

and close the sweat-glands and pores of the skin that

have been swelled and opened by the high temperatures

of the calorific apartments. For these purposes a small

room, with the various appliances named, and a large

chamber containing a more or less ample plunge bath,

must be provided. In small baths, provision for both

these operations is made in one general shampooing and

washing room, where the bather is
"
massed," rubbed

down, washed, and takes the plunge or shower bath. The

plunge may, if thought advantageous, be placed partly

in the cool apartment and partly in the hot rooms, in

which case, the bather dives under a glazed partition

of some sort, which, furnished with an india-rubber flap
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dangling in the water, prevents the hot air of the

sudatorium from entering the cooling rooms.

The above description gives an outline of the

cleansing and hygienic processes, and of the nature of

the requirements of those portions of the bath devoted

to their attainment. I have named them first as being

the most indispensable portion of the necessary suite

of rooms, since the bath may exist if it be merely in

the form of an old Irish "
sweating-house," or a some-

what similar construction of the North American Indian;

but without the heated chamber and its appurtenances

there can be no bath.

The next important features to be considered are

the dressing and cooling rooms. Before entering the

bath rooms proper, the bather must divest himself of

his clothing, and assume the bathing garment. The

dressing room or Apodyterium, and the cooling room or

Frigidarium, are generally made one and the same
;

but they may, with advantage, be designed as separate

and distinct apartments, the provision for dressing

and undressing consisting of a room or rooms with

small dressing-boxes around it. The frigidarium

will then be a simple apartment designed for the

economical reception of the reposing couches, it being

absolutely essential that the bather rest awhile, after the

bath, to allow the body to gradually assume its normal

temperature. Neglect of this precaution may cause a

renewal of perspiration, and possibly a "cold."

If a combined apodyterium and frigidarium be

adopted, it must be fitted with a number of divans to

accommodate a given number of persons, or be divided
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into smaller spaces with dwarf screens, each space re-

ceiving a pair of couches. The divisions may be effected

by more or less elaborate and ornamental wooden par-

titions. In ladies' baths more privacy must be observed.

Each lady bather should have a private dressing and

reposing room, even if only formed by dwarf wooden

partitions.

An arrangement may be designed whereby the bather

enters first a room fitted with a number of dressing-

boxes, and then passes through the frigidarium on his

way to the hot rooms, whence he returns after his bath.

Where the establishment is on a large scale, the ar-

rangement may lead the bather first to a room fitted

with dressing-boxes, then to the hot rooms, and finally,

by way of the plunge bath, into a commodious and

separate cooling room.

Subsidiary to the cooling and dressing rooms should

be others for the attendants, manager, and also for the

hairdresser and chiropodist, or, at any rate, some sort

of provision made for them. A pay office, with counter

and a set of lockers for the receipt of the bather's watch,

money, and other valuables, should be the first object

that one meets on entering from the vestibule con-

necting the establishment with the street. In connec-

tion with this office may be the manager's room, and

provision for the supply of refreshments. If the bath be

the property of a company, a board room may be

required. As on entering a bath the visitor must

immediately divest himself of his boots and shoes, in

order that he may not pollute apartments that are

devoted to the attainment of that cleanliness which is



ITS DESIGN AND CONSTRUCTION. 15

next to godliness, a raised step must be provided at the

entrance to the apodyterium to warn him to enter un-

shod, or a portion of the combined cooling and dress-

ing room may be divided off by similar means. Pro-

vision for the boots and shoes must be in the form of

a set of pigeon-holes near the entrance, where, also,

racks for coats and hats must be placed.

The hair-dressing room and accommodation for the

chiropodist if he does not practise his art at the couch

of the bather must adjoin the frigidarium, as also

should the attendants' room. A lavatory must be placed

in the frigidarium when used as the dressing room.

Closet accommodation should be accessible from the

same apartment, but should be perfectly cut off from

it by means of a passage or lobby. The greatest care

should be taken to prevent these conveniences from

becoming offensive. Returning from the bath, the

sense of smell is peculiarly sensitive, and the slightest

odour is detected. The worst position for the closets is

near the door by which the bather leaves the lavatorium.

Defects in this point may ruin an otherwise excellent

bath. If the cooling rooms and hot rooms be on

separate floors, the closets may be designed off a landing

on the staircase. In the separate accommodation for

attendants and shampooers the same caution must be

observed.

Adjoining, under, or partly under, the laconicum must

be placed the heating apparatus in its chamber, with

stokery and provision for fuel, &c. The stokery should

be large, light, and properly ventilated, and the atten-

dants should be able easily to communicate with the
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stoker. Of the arrangements for heating and supplying

the water to the lavatorium I shall speak in another

chapter. Laundry, linen and towel rooms, and a drying

room must be provided. They are important necessities,

and should not be cramped in dimensions.
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CHAPTER III.

THE GENERAL DISPOSITION OF PLAN OF PUBLIC

BATHS.

ALTHOUGH the process of the bath determines the

position of the various apartments in relation to one

another, the exact disposition of the plan must be

governed by the shape of the ground to be covered, the

nature of the site and surroundings, and if the bath

be constructed in an existing building the amount of

space allotted to it. The relative position of chamber

to chamber of the sudatorium, and of the latter to the

cooling rooms, must remain more or less constant ; but

the angle of connection with each other, their shape,

proportions, and floor levels, must, together with the

positions of the subsidiary apartments, be determined

by the exigencies of the site, and considerations of

convenience and economy. Frequently, the architect

will be called upon to design a bath in a given space

in the lower floors of some existing building. He may
be given the ground or basement floor to make the

most of as best he can. His plan is thus considerably

hampered. If the site includes the basement and ground

floor of an ordinary house, he may arrange the offices

and cooling and dressing rooms on the ground floor
;

and the hot rooms, shampooing room, and bath rooms,

C
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in the basement. Where possible, the hot rooms should

be pushed out beyond the back wall of the houses,

and lighted from the top. In cities, the hot rooms will

often have to be in the actual basement. Where space

is valuable a whole house may be given up to baths if

the floors be made fire and heat proof. The basement

may be devoted to hot rooms and shampooing rooms,

the ground floor to offices and ^dressing rooms, and

the first floor to cooling rooms, ladies' baths, again,

can be arranged on the floors above, and both ^baths.

can be heated from one apparatus. In a bath .where

three floors are available, the first floor may be devoted

to extra cooling and dressing rooms. In inexpensive

sites the bath may be all on one level. This is the

most convenient arrangement, but in large cities is

generally too costly. The Hammam and Savoy baths,

in London, are, however, all on one level, the former

being practically all above ground, and the latter con-

k

structed in the basement of an existing building.

-_ The London Hammam was the first public Turkish

bath erected in this country, and owes its existence to

the fervid zeal of the late David Urquhart. It was

erected in i862
>
from the designs of the late Somers

Clarke. The bath rooms proper are modelled on the

Eastern plan, and have quite an Oriental effect, with the

stars of stained glass sparkling in the sombre domed

tepidarium. In this bath the office is arranged in the

old building in Jermyn Street, adjoining which is the

combined frigidarium and apodyterium, a structure of

wood, originally intended as a temporary building only.

This is covered with an open-timbered roof, and divided
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into nave and aisles by cut-wood posts, and lighted by
a clerestory. These posts form the divisions of the

divans, which are separated from one another by orna-

mented wood partitions worked in an Eastern manner.

Connected by double doors with this apartment are the

hot rooms. The main room a very moderately-heated

tepidarium is a square on plan, with splayed angles,

over which rises a dome of brickwork. On either side of

this square, and connected with it by the horseshoe arches

supporting the dome, are transept-like apartments, used

as portions of the tepidarium, similar adjuncts existing

at the ends and joining on the one hand the frigidarium,

and on the other a heated smoking saloon, which occu-

pies a position corresponding to that of a Lady-chapel

in this very ecclesiastical-looking plan. On either side

of this saloon are two calidaria. A drying room and

laundry are arranged over the smoking saloon, and

vv.c.'s, &c., are placed at the end of the latter apartment.

In the splayed angles supporting the dome are doors

leading to four apartments two used as hot rooms of

different temperatures, and the others as a washing-

room and a shampooer's waiting room. Under the

dome there is an extensive platform of marble slabs,

beneath which is the douche room, reached by a short

flight of steps. The plunge bath is placed partly in

the tepidarium, and partly in the frigidarium, with an

arrangement to prevent the transmission of the hot air,

such as I have herein before explained. In the centre

of the frigidarium is a little marble fountain. One of

the divans is partitioned off for the accommodation

of the chiropodist. A gallery is provided for the hair-

C 2
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dresser, and connected with a shop in Jermyn Street.

The ground sloping considerably, a descent of a few

steps has to be made to reach the frigidarium from the

street. A refreshment bar is placed in the frigidarium.

The manager's room is on the second floor, adjoining

the old building, and has a window overlooking the

frigidarium.

The Hammam was he Jirst public_Turkish bath

erected in this country, and the Savoy (Fig. i) is one

of the latest and largest, and also on one level. It was

designed by Mr. C. J. Phipps, F.S.A., to suit the base-

ment of an existing building. Entering from Savoy Hill,

a short passage conducts to a staircase leading to the

vestibule, where are provided rails for hats and coats.

The counter of the ticket-office is placed at the entrance

to the frigidarium, and near this office is the committee

room the bath being the property of a private com-

pany. In vaults projecting under the street, provision

is made for an engine and dynamo. The frigidarium

serves also as the apodyterium, and is cut up into divans

by ornamental wood partitions. Connected with it is a

saloon for the hairdresser and chiropodist, and an atten-

dants' room. A lavatory is provided in a recess. Access

is gained to the hot rooms through double doors. The

plunge bath is placed partly in the hot rooms and partly

in the frigidarium. The tepidarium is divided by arcades

into miniature nave and aisles. Two subdivisions at the

end of the tepidarium lead to the calidarium, adjoining

which is the heating apparatus, fitted with two of Messrs.

Constantine's "Convoluted
"
stoves. Access to the stokery

is gained by a passage at the end of the tepidarium.
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The shampooing room is placed off the cooler end of the

tepidarium, dwarf walls separating it from the latter

apartment, as also from the lavatorium. Here, there are

six marble basins, corresponding with the six marble

slabs in the shampooing room. A small chamber is

screened off the lavatorium to accommodate the douche

and spray. A passage leads from the douche room to

the attendants' room, by way of the laundry. Off this

passage, and approached by doors from two of the

divans, are the w.c.'s, &c., for the bathers' use. Pro-

vision for the supply of refreshments is made at the

back of the office. This bath is designed in an Eastern

style.

In the generality of modern baths, the frigidarium

forms also the apodyterium. This arrangement is

economical of space, and has been found, in practice,

the most convenient for bathers
;
but there is much to

be said in favour of a separate and distinct cooling

room, such as that at the Camden Town Turkish Baths.

Erected from the designs of Mr. H. H. Bridgman,

F.R.I.B.A., these baths are specially noteworthy for

their spacious frigidarium and ample plunge bath.

Entering from the street, a corridor conducts to a short

flight of stairs leading to the office. Adjoining this is

an apodyterium, fitted with two ranges of dressing-

boxes, one above the other, a gallery forming the floor

of the upper tier. From hence a short staircase leads

to the door of the tepidarium, at right angles to which

is the calidarium. Adjoining the tepidarium is a com-

bined shampooing and washing room, a door in which

opens into a chamber containing a plunge bath of quite .
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exceptional dimensions. A staircase leads to the door

of the lofty and spacious cooling room. This is lighted

from the top, and contains a fireplace, a feature usually

omitted in cooling rooms, and really superfluous, though

adding greatly to cheerfulness of aspect in the winter.

From this frigidarium the bather can return to his

dressing-box by way of a lobby. Thus he makes a

complete round, and does not meet the incoming

bathers on the staircase to the tepidarium.

The latest built elaborate commercial baths in London

are those of Messrs. Nevill in Northumberland Avenue

(Fig. 2). They were designed by Mr. Robert Walker,

F.R.I.B.A., and comprise both ladies' and gentlemen's

baths, though, as at the old Pompeian Balnea, the

former set are ungallantly cramped into a very small

space. They occupy a corner site, and the entrance to

the gentlemen's bath is formed at the rounded angle. In

the vestibule is the usual cashier's office, and provision

for hats and coats. From the vestibule the combined

cooling and dressing room is entered, after passing the

boot room on the left and the refreshment bar on the

right. Between the boot room and the staircase is the

hairdresser's room. Dwarf wooden partitions divide

the cooling room. Off a landing on the staircase are a

lavatory and w.c.'s and toilet-table. The staircase leads

to the first floor where are provided extra couches

and to the bath rooms in the basement. The first floor

is practically a gallery. In the basement are three

hot rooms, the tepidarium being an elegant apartment

elaborately adorned with marbles and rich faience. A
heated smoking room adjoins the second hot room.
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Turkish Baths, Northumberland Avenue, Charing Cross.
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There are in this bath three shampooing rooms an

arrangement conducing greatly to privacy. A douche

room and plunge bath are provided in the angle of

the building. Vaults under the street are utilised as a

laundry, attendants' room, meter room, and engineer's

shop, and as store-rooms.

The ladies' baths partly adjoin the gentlemen's, and

are partly separated by an area. They are entered

from the side street. On the ground floor is the pay-

office and cooling room. Additional couches are pro-

vided on the first floor, where is also an attendants'

room. In the basement are three hot rooms and two

shampooing rooms. A washing room, shower bath, and

plunge bath adjoin the shampooing rooms. The hottest

rooms of both sets of these baths are within a few feet

of each other. Each, however, has its separate and

distinct furnace. A passage formed by the area allows

access to the stokery and furnace chambers.

In Messrs. NevilFs baths at London Bridge the cool-

ing rooms, &c., are in the basement, and the bath rooms

proper in a sub-basement.

Bartholomew's baths at Leicester Square are an

excellent example of a compactly-arranged double set

of baths. The various apartments are designed one

above the other on different floors, the area of the

building being limited. On the ground floor, as usual,

are the pay office and a combined cooling and dressing

room, and an attendant's room. In the basement

are the bath rooms, arranged en suite first a sham-

pooing and washing room, containing, also, in a very

compact manner, the plunge and shower baths
;
next
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is the tepidarium ;
then the smaller second hot room

;

and, lastly, the smallest hot room of a very high

temperature. The heating chamber is placed adjoining

this. The principle of its construction is that generally

adopted in the baths erected under the late Mr. Bartho-

lomew's direction, viz. a furnace with a coil of thin iron

flue-pipes, radiating, in a measure, a certain amount of

heat directly into the hot rooms. The bath rooms are

divided from one another by glazed wood partitions,

as distinct from the solid walls dividing baths like the

Hammam and Savoy. A consideration of these two

methods of dividing the hot rooms, does not, however,

concern us here. A staircase from the entrance vesti-

bule leads to the ladies' baths on the second and third

floors, where also are manager's and other private

rooms.

Broadly speaking, baths may be divided into two

classes, viz. those in wliich the various apartments

are arranged en suite, and those irregularly planned.

Where possible the former arrangement is preferable,

as, with the hot rooms in a line, the circulation of air

is facilitated. Fig. 1 1 is a section of a set of hot

rooms arranged en suite; and the baths at Figs.

24 and 25, in Chapter VIII., are planned on this

principle.

As I have said above, where a basement and ground

floor are available, and a little space can be gained

at the back of the existing building, the office, cooling

and dressing rooms can be arranged on the ground

floor, and the bath rooms proper on the basement level,

but with light and air above. If the site be an ordinary
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narrow-fronted town house, and the bath an unassuming

one, the plan may be arranged after the manner of

Mr. Joseph Burton's baths (Fig. 3), in the Euston Road,

London. Here a pair of ordinary town dwelling-houses

are pressed into the service of the bath. The basement

and ground floors are devoted to the baths, the upper

floors forming a private hotel. On one side are the

gentlemen's, and on the other, the ladies' baths. Entering

the former, we find a space on the ground floor, fronting

the street, serving as an office. Adjoining this is a

range of dressing-boxes, and further on a cooling room,

excellently lighted by a large window forming the whole

end of the apartment. From this little frigidarium a

marble staircase leads to the door of the tepidarium,

formed at basement level at the back of the houses.

This chamber is lighted by means of a ceiling-light

constructed in the form of a small, flat dome, with

stained-glass stars set therein. A marble seat runs

round the whole of this chamber. On one side of the

staircase is placed the calidarium, and, on the other,

the combined shampooing room and lavatorium, a door

from the latter forming an exit for the visitor who has

completed his bath. At one end of the shampooing

room is a chamber containing the cold plunge bath and

needle bath. A door from hence leads to a staircase

conducting to the furnace-chamber. A laundry is pro-

vided at the head of these stairs. The furnace-chamber

is placed under the further end of the calidarium. The

baths for ladies are arranged on a very similar plan.

The gentlemen's baths are among the earliest erected in

this country, and still form a most compact and con-
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Turkish Baths, Euston Road, London.
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venient institution. They were designed by Mr. James

Schofield. The illustration shows the ladies' baths.

The ceilings of the hot rooms are not indicated on

the section.

The whole of the baths mentioned in this chapter are

the property of private individuals or companies. The

number of baths provided in this country under Act of

Parliament or by civic corporations is so small, and

their size and design so insignificant, that it would be

waste of space to describe them here. They are un-

worthy of the nation. One of the best is the pretty little

bath provided on the first floor of the public bath-house

recently erected by the Corporation of Stockport The

fine new baths at Bath erected from designs by Major

Davis, the city architect, do not include a Turkish bath.

It must be admitted that some slight increase in the

amount of attention paid by corporate bodies to bath-

building is latterly to be noticed, and a few years may

possibly see a great advance in this direction. That

this may indeed be so should be our sincere hope, since

the lack of fine public baths is a standing disgrace to a

nation that prides itself upon its cleanliness.

In Germany, considerable attention has been bestowed

upon the design of the Turkish bath, many excellent

baths having been built in the more complete bath-

houses of the Empire. Well-arranged Turkish baths are

to be found in the baths at Nuremberg, Hanover, and

Bremen, the latter planned with both a first and second

class frigidarium to the one set of bath rooms. The

plan, however, has nothing to recommend it, and in this
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country would be useless. The Nuremberg bath 13

handsomely planned, and has a spacious frigidarium.

It is placed in a building comprising ladies' and gentle-

men's swimming baths, shallow baths, and a Russian bath.

In many of the hydropathic establishments (Ktirbdder')

of Germany, will be found excellent Turkish baths. A
sumptuous double set of bath rooms is provided in the

Friedrichsbad in Baden-Baden, which was erected at a

cost of about ioo,ooo/. The Turkish baths are placed

on the ground floor, and in other floors are provided

baths of every kind. Each set of rooms for the ladies'

and gentlemen's Turkish baths comprises undressing

room and cooling room, two sudorific chambers,

shampooing room, douche room with cold plunge bath,

and a separate chamber with warm plunge. Adjoining

the shampooing room are the warm and hot rooms of

the Russian bath. Between the two sets of bath rooms

is placed a handsome circular swimming-bath, and ad-

joining, the Wildbad a deep, full bath of warm mineral

water.

One of the most elaborate Turkish baths erected,

in modern times, is that on the Praterstern, at Vienna,

which cost, in round numbers, 125,0007. The build-

ing comprises ladies' and gentlemen's Turkish and

Russian baths, and includes a residential block for those

taking a course of baths. The whole of the arrange-

ments are on a most sumptuous scale. The cooling

room of the gentlemen's baths measures no less than

35 '3 metres long, and 10*5 broad. There are both

warm and cold plunge baths, besides a fine circular
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piscina, in a circular domed chamber. Similar provisions

are made for the ladies on a smaller scale. Though

plain and somewhat heavy in external design, the

building internally is resplendent with tiles, marble,

and ornamental woodwork.
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CHAPTER IV.

A DETAILED CONSIDERATION OF FEATURES

PECULIAR TO THE BATH.

IT is scarcely necessary to say anything more as to

the subsidiary apartments of a Turkish bath. Such

adjuncts as the entrance hall and vestibule, the pay

office, refreshment department, laundry and drying-

rooms, hairdressing and attendants' rooms, and other

minor provisions, are obviously simple matters, requiring

little or no detailed explanation. Sufficient has already

been said about them to enable the architect, assisted by

the drawings given, to design them with convenience and

economy. The features peculiar to the bath are those

requiring careful consideration. It is upon the design of

the hot rooms, the cooling rooms, and the washing rooms

that the success or non-success of a new bathing establish-

ment depends, and too much study cannot be given to

these apartments.

THE SUDORIFIC CHAMBERS.

These are now generally required in a suite of three

"
first, second, and third hot." The first is the tepidarium,

and must be by far the largest of the three, since in it

the greater number of bathers will assemble at one time.

The last must be the hottest room the laconicum and
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need only be a very small one, as but few bathers use it,

and that, generally, for a very short time. The second

hot room should be about midway, in size and tempe-

rature, between the first and the third. Of a given area

allotted to the hot rooms, from one-half to two-thirds

may be devoted to the tepidarium, and from one-third to

one-half to the super-heated rooms, always remembering

that it is well to err on the side of providing a large and

roomy tepidarium. Of the space allowed for the smaller

rooms, one-quarter to one-third may be given to the

hottest, and the remaining space to the second hot-

room, or calidarium.

The hot rooms, it should be remembered, are strictly

bath rooms, and must be treated as such
;
that is to say,

the whole of the floors, walls, ceilings, partitions, and

fittings, must be capable of being frequently cleansed

with water. The choice of materials to be employed for

lining the walls, &c., is therefore limited. And in two

ways. For not only must they be of this washable

nature, but they must be of a character to resist the

influence of the heat. Happily, this is an age of glazed-

ware and vitrified goods of every description. Glazed

and fire-burnt bricks and tiles, terracottas, faience, and

pottery generally, are now so extensively manufactured

that there is little excuse for not constructing a bath

throughout of materials at once washable and unaffected

by high temperatures. Still, in baths where rigid

economy must be studied, and lowness of cost is the

great object, plaster may be placed upon the walls of

the hot rooms, and in its way will answer admirably,

and be fairly washable. It has even one advantage it

D
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does not become unbearably hot to the touch, should the

bather lean against the walls, whereas, with a highly

glazed surface the walls become burning hot, and need

lining with a dado of felt or other non-conducting sub-

stance. And since this latter method overcomes the

objection named, the best possible material for lining the

walls is glazed brickwork. In cases where elaboration

is desired, they may be lined with marbles and faience.

With a judicious selection of colours, however, a very

pleasing appearance can be given by the employment of

simple glazed brickwork, and at a very moderate cost.

The flooring in cheap baths is admirably formed by

simple unglazed tile pavement over concrete. A slight

roughness is very agreeable to the feet. Glazed tiles are

inadmissible, as they become too hot for the naked feet
;

and if the slightest moisture come upon them they are

rendered dangerously slippery. In elaborate baths,

marble, and marble mosaics may be used, but the

surface must not be too smooth. In providing floorings,

the greatest care should be taken to avoid anything

liable to become slippery to the tread.

Floors of ordinary-sized baths, where the soil is

reliable, may be of 6 in. of concrete, with mosaics or

tiles laid in cement. The benches for reclining and

shampooing must be built up from this with half-brick

risers and glazed fronts, having weathered marble slabs

with rounded nosings, as illustrated at Fig. 3.

The ceilings of the fire and heat-proof floors, which,

when there are other apartments above, must be provided

over the hot rooms, may be of plaster. But the heat at

the ceiling level is very great, and the plaster here
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rapidly darkens and blackens, and in this state looks

anything but attractive in a place where the mere

uspicion of uncleanliness is nauseating. If employeds

(and this remark also applies to plaster on walls), it

should be used in the simplest manner possible, with-

out the slightest attempt at modelling the surface.

Enamelled iron may be used, with effect, for ceilings.

The little laconicum is best covered with a flat vault,

the soffit being of glazed bricks, and the springing

being brought down below the main ceiling level

Fire-proof floors over hot rooms may be of any design

that is also heat-proof. The main point is to have a

sufficient thickness of concrete, and the iron joists

and cross girders well buried therein. Ordinary floors

may be rendered heat-proof by partially filling the

space between ceiling and floorboards with sawdust or

sheets of slag-wool laid on boarding nailed to fillets on

the joists. The sawdust should be filled up to the top

of the joists ;
over this a layer of thick felt, and the

boarding above. This, however, is only a makeshift

when compared with a solid floor of concrete.

When the hot rooms are in a basement in the open,

they may be top-lighted, and the ceiling above need not

be a heavy fire-proof construction. A sufficient air

space, however, must be provided between the ceiling

and roof, to prevent irradiation of heat a remark that

applies also to anything in the shape of a window in

the sudatorium. It must be double, or look into

an area covered with pavement lights. In the case of

a top-lighted room there must be a ceiling-light and a

skylight.

D 2
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Where the hot rooms are constructed quite above

ground, consideration must be given to the prevention

of loss of heat by radiation. This may be effected by

providing thick hollow walls, the cavity being often

usefully employed for the extraction of the vitiated

air.

Heat permeating other apartments and neighbouring

premises is a frequent source of trouble to the builder

of a Turkish bath, but is always the result of want of

study of the subject on the part of the designer. The

evil may be successfully combated if it be resolved that

no hot room, shampooing room, or lavatorium shall be

constructed without a thick concrete floor above, and

that the furnace chamber be perfectly and completely

insulated. Should the walls of the hot rooms adjoin

apartments to which it is urgently necessary that

the heat should be prevented from being transmitted,

they may be rendered heat-proof by building them

hollow and filling the cavity with soot.

Double doors and lobbies must be employed to prevent

the transmission of the heated air to rooms where its

presence would be injurious. To keep the hot air of the

bath-rooms from the cooling-rooms, &c., should be the

great aim of the architect. Many baths are rendered

quite repulsive by what I may perhaps term the

" sudorific smell
"
that assails the nostrils of the visitor

entering the vestibule.

The space allotted to the sudatory chambers may be

divided into the various rooms, either by glazed brick

walls or by framed and glazed partitions ;
or again,

they may be formed by a combination of solid brick-
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work and glazed woodwork. Any piers in these rooms

must be of brickwork, iron columns being inadmis-

sible. Masonry, too, must be discarded throughout,

or used with caution. Some stones such as red

Mansfield become black with exposure to the heat, and

others fare still worse. The employment of porous and

absorbent materials must be guarded against throughout

this portion of the bath, as it should be remembered that

effete matters, particles of waste tissue, and possibly

the germs of disease, are continually being given off

by the perspiring bathers, and must be prevented from

finding a lodgment.

The best woods fur use in the hot rooms are close-

grained and free from essential oils. Mahogany is

excellently adapted for the purpose, and so, also, is

teak. Pitch pine must be discarded altogether. Deal,

when employed, should be perfectly seasoned,

and may then give trouble from the exudation of

turpentine.

The partitions, and the doorways in them, must be

so placed as to govern the flow of hot air. So long as

the main divisions be planned with this end in view, the

separate rooms may be divided and broken up as the

architect may fancy. But the constant flow of the

heated air from the inlet in the hottest room towards

the lavatorium must not be interfered with by recesses,

nooks, and corners, or anything that would cause the

current to stagnate. And here we may see the practical

advantage possessed by a bath where the hot rooms are

en suite, and in a line with one axis. For here the

air sweeps uninterruptedly through the different
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chambers without eddying around corners and stag-

nating in recesses far out of the main stream.

The doorways in the partitions should not be too lofty.

They should not be hung with doors, as anything

necessary in this way will be amply supplied by

depending curtains.

Glazing in the hot rooms requires care. The glass

will expand considerably with the heat, and, what is

more, if the furnace fire die out rapidly at any time,

will contract and fracture. This difficulty, however, is

the result of bad management, and does not concern the

architect, unless, indeed, it be the result of improper

fixing. Even moderate-sized sheets of glass should be

carefully fixed in chamois leather with screwed beading,

putty being wholly inadmissible. The sheets of glass

should not be of too large dimensions. Rolled glass

will be found the cheapest in the end, as inferior

qualities, where homogeneity of texture is wanting,

will crack and split in all directions. Lead glazing

should be altogether discarded.

No provision for draining the hot rooms is necessary,

as they must, when in use, be kept free from moisture.

The floor may, however, if thought desirable, be laid

with an imperceptible fall the way the water would be

swept when cleansing viz. towards the lavatorium.

As the best position for a bather to assume in the

sudatorium is one approaching to the horizontal, a bath

cannot be considered complete unless a liberal number

of marble-slabbed benches be provided. These should

run round the solid walls, the risers of the benches being

formed of brickwork glazed, faced with tiles, or
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plastered and white marble slabs set thereon. These

slabs cannot be less than 24 in. wide, and must be of

the ordinary seat height not lower. In the risers must

be provided a liberal number of "hit-and-miss" venti-

lator gratings, the vitiated air finding its way from the

space beneath the slabs in the way designed, which

may be into surrounding areas, into hollow walls, or

into a flue or flues running the whole height of the

building.

The air at the floor line and that at the ceiling level

being of vastly different temperatures, it follows that an

arrangement might be designed whereby the benches

might be stepped in three or four rows, and, by

ascending, the bather could select any temperature he

might choose. Such an arrangement was often employed

in the baths of the ancient Romans, and has been tried

in modern institutions
;
but it should be avoided. The

expirations from the lungs and the exudations from the

bodies of the bathers fall, and it therefore follows that

all below the first tier would be breathing air polluted

by those above them. The system, therefore, stands

condemned.

As regards height, the sudorific chambers should not

be too lofty, or they cannot, on the ordinary hot-air plan,

be heated with due economy. The vastness of the old

Roman tepidarium would have been impracticable under

this system ;
but with the heat radiating direct from the

walls and the floors, there was no difficulty. It is far better

to have a comparatively low chamber with a constant

stream of freshly-heated air passing through it, than a

lofty one with a sluggish current. From 10 to 15 or
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1 6 ft. may be taken as moderate extremes of height in a

public bath. The small third hot room will be less lofty

if the heating-chamber be placed under it
;

for by

raising the floor of the laconicum a few feet, so as to

necessitate ascending to it by a few steps from the level

of the tepidarium, one can more economically construct

the furnace chamber.

This latter, which I have more particularly described

and illustrated in the chapter on heating and ventilation,

should, if the system adopted be on the ordinary hot-air

principle, be so placed that an abundant supply of fresh

pure cold air can be obtained for the furnace, which,

when heated, can be delivered into the hottest room

above, not less than 5 ft. from the level of the floor of

that chamber, and, also, where a smoke flue of ample
section can be constructed. The heated air may be

delivered through the gratings in the walls of the

laconicum, or a shaft of glazed brickwork, of rectangular

section, may be constructed against the end wall and

coped at the required level 5 ft. or more above the

floor line. Should the exigencies of the site separate

the furnace chamber from immediate connection with

the hottest room, the heated air must be conducted

from the former to the latter by means of a large shaft

or shafts of glazed brickwork. Similar means may have

to be employed to bring the cold air to the heating-

chamber, and at the mouth of this shaft some provision

must be made for filtering the air before it is brought

into contact with the heating surfaces of the furnace.

Horizontal and inclined flues for conducting hot or

cold air may be carried from point to point on rolled
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iron joists having tooled York slabs set thereon, the

flues being constructed of 4^ in. brickwork with glazed

face internally, and covered with tooled York slabs.

Provision must be made, in such flues, for effective

cleansing, by means of iron air-tight doors.

THE LAVATORIUM AND SHAMPOOING ROOM.

The lavatorium and shampooing room now engage

our attention. In elaborate baths they may, for the sake

of effect, be distinct apartments, while, where strict

economy must be studied, they may be comprised in

one room
;
and where, again, space is extremely valuable,

the plunge bath and douche may be also included. If

the first arrangement be adopted, the shampooing room

jnugf he connected witl^ t^ p tepiHarinm, and the lava-

torium placed next. Where the combination apartment

is used, it will take the position of the shampooing

room. Practically, the combination arrangement is the

best. It is putting the bather to needless and undesir

able trouble to require him to move from one apartment

to another during the washing process.

The suite of washing and shampooing rooms may be

arranged in either one of the following ways, according

to the pretensions and requirements of the establish-

ment : (i) A shampooing room, a lavatorium, a douche

room, and a plunge bath chamber
; (2) a combined

shampooing and washing room, and a combined douche

and plunge bath chamber
; (3) several small combined

shampooing and washing rooms, a douche room, and a

plunge bath chamber
; (4) an apartment comprising
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shampooing slabs, washing basins, douche, &c., and a

plunge bath.

A single shampooing room does not present a very

complicated problem to the designer. The chief object

to be borne in mind is that the shampooers require
" elbow-

room," and their patient in a convenient position to allow

of their practising their art. As this is no light task if

properly performed it becomes of urgent moment that

the apartment should be no less perfectly ventilated than

a sudorific chamber. In a vitiated atmosphere, no

shampooer can work well for a prolonged period, and,

moreover, pure air is as necessary for the bathers when

in these places, as when they are in the hot rooms.

The shampooing benches may be similar in descrip-

tion and size to those in the hot rooms. A width of 2 ft.

is an ample provision, since the shampooer can more

conveniently work with the bather as near him as pos-

sible. The benches may be constructed in a similar man-

ner to those before described. They must be arranged

on plan so that the shampooer has ample room, whilst

at the same time space is not extravagantly wasted.

The benches must be topped with white marble slabs.

They may run round the wall, or be placed at right

angles to them; or, again, if found more convenient,

they may be altogether isolated. Similar means of

ventilating the shampooing and washing rooms as the

hot rooms must be provided. The vitiated air must

be extracted at the floor level, as the temperature here

must be maintained considerably above that of respired

air.

Movable wooden-framed marble-topped benches may
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be substituted for those of a permanent type ;
but the

plan has nothing to recommend it except lowness of

cost.

The separate lavatorium need not be so large as its

adjoining shampooing room, as here the bathers will not

recline, but sit or stand before washing-basins, to which

must be conducted the flow pipes of hot water, and

branches from the cold water supply pipe. These basins

which may be of glazed earthenware if solid marble

cannot be afforded should be large and capacious.

Of water-fittings I shall speak under the head of

"
Appliances."

In a combined shampooing and washing room the

benches and basins will be required together. The

basins may be fixed under a hole in the marble slabs,

or affixed to the walls, as may be convenient. Whilst

arranging the position of the benches with regard to

the room, and the basins with regard to the benches, it

will be as well to remember the postures that the bather

assumes whilst being shampooed viz. 1st, sitting; 2nd,

on the back
; 3rd, reverse. The basin must be so placed

with respect to the slab that the shampooer may, without

altering his position, take water from the basin with his

handbowl, and pour it over the bather. A shampooer

cannot well work with less than 5 ft. 6 in. between his slab

and that of his adjoining fellow, when the slabs are at

right angles to the wall and the adjoining shampooer is

also working in the same space between the two benches.

Where the room is long and a row of benches are placed

at right angles to the wall, the shampooers have each

their separate space to work in. Each one can then
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manage in 4 ft, and the slabs can be set out 6 ft. from

centre to centre. Where the long sides of the slabs are

against the walls and the basins are sunk into the slabs,

there must be at least 7 ft. 6 in. from basin to basin. In

the case of slabs at right angles to the walls, the basins

are best placed between the slabs.

It is an excellent plan to provide a slight screen in

one corner of the washing room, behind which the enter-

ing bather may, if he chooses, have a warm spray from

a large rose before proceeding to the hot rooms.

In ladies' baths it is well to provide private shampoo-

ing recesses by means of partitions of sufficient height,

which may be of wood and obscure glass. In this way

any shampooing room may be rendered more private.

Upright marble slabs will often be found useful in

dividing the benches.

The walls and ceilings of the apartments now under

consideration may, so long as there be a dado of glazed

ware, be lined in the same way as the hot rooms. But

as regards flooring, still more care is required to prevent

slipperiness. The soap and water that will be plentifully

spilt around, renders this precaution needful. More-

over, provision must be made for drainage.

The flooring may be of rough tile mosaic, or simple

tiles. Marble is too slippery, and glazed tiles are wholly

inadmissible. Marble mosaics, roughly set, may be

employed. The fall to which the floor is laid must be

determined by the position of the gullies.

The drainage system of a hot-air bath is a most im-

portant consideration. In a place where the occupants

are, literally, breathing at every pore, it is obvious that
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too much care cannot be taken to prevent all possible

odours, and the slightest suspicion of an escape of

deleterious sewer gases. The traps employed in

the washing rooms should be of the best possible

design and material, and proof against the evil known

as "
siphoning." The gullies above them are best placed

adjoining one of the ventilators in the walls, at the floor

level, as then a current of air sweeps over them and up

the extraction flues. It is not always that an oppor-

tunity is afforded to cut off the waste water from the

drainage; where the bath rooms are above ground,

however, this should be done if practicable. Where

possible, an excellent plan is to construct a culvert

under the basement floor. In this the whole of the

pipes can be placed the soil-pipes, the lavatorium

and plunge bath wastes, &c., and access gained to them

by a manhole. By this means a cut-off could be effected

between waste-pipes and the sewerage system. The

culvert itself could be ventilated by connecting it with

an extraction flue. This is all costly ;
but the builder

of a Turkish bath will do well to be prepared to lay

out a liberal sum to perfect the system of drainage of

the establishment, and in the end, when the public have

appreciated the attention bestowed, he will thank his

architect for having impressed upon him the necessity

for this extra expenditure.

THE DOUCHE ROOM.

The douche room should be a small chamber adjoin-

ing the lavatorium, and fitted with a circular needle bath
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with shower or douche above, and any other kind of

spray bath that may be required. It should not be a

dark, cold, uninviting hole. For this reason, and also

because a corner is admirably adapted to receive an

appliance of the shape of a needle bath, it is better,

often, to fit it up in an angle of the lavatorium. But

of these additions I shall have much to say anon, as

one of the most important points about a bath is the

arrangement of the water-fittings. Needle baths will be

found indicated, on the plans given in these pages, by an

incompleted circle.

THE PLUNGE BATH.

Though, according to medical authorities, this does

not form a necessary appendage to the hot-air bath, it is

yet a feature that must be provided in the least pre-

tentious of public establishments. Ever since, and long

before, Cicero observed, in a letter to his brother Quintus,
" Latiorem piscinam voluissem ubi jactata brachia non

ofifenderentur," men who have taken the hot-air bath

have loved the ample plunge. But although it should

be sufficiently large for any bather to take a dive, and

for an expert to take a true "
header," it is a vast mistake

to overdo it, and construct a small swimming bath, out

of all proportion with the other features of the establish-

ment. One does not look for such an adjunct : it is a

great expense to keep up, requires a lot of space, and

tempts many to stay too long in the cold water. All

purposes will be served by a bath which will allow the

bather to swim without touching the sides with his hands,
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and to dive along under water without danger of striking

his head at the other end before he rises to the surface.

Wherever possible, the bath should be quite 25 ft. in

length and at least "j ft. wide. In inferior institutions it

may be as narrow as 4 ft. and proportionately shorter
;

but in such a bath one can only flounder about, and

healthy bathers will go elsewhere.

In deciding the position of the plunge bath there

is one point to be strongly guarded against, and that is,

that it be not stowed away in a damp, cold-looking,

cellar-like place. Such a position may be all very well

when the proprietor wishes to conceal dirty water
;
but

from every other point of view it is highly objectionable.

The wise man will bring his bath forward into the lightest

possible position, where its clear, limpid waters will look

enticing instead of repelling. For preference, it should

be placed where the bather will take it naturally, en route

to the frigidarium, as at the Charing Cross baths, pre-

viously illustrated. In baths all on one level, it is

convenient to place the bath partly in the lavatorium

and partly in the frigidarium ; but, to most persons,

the necessity for passing under the inevitable par-

tition and flap spoils the full enjoyment of the plunge.

If placed within the frigidarium, and approached by a

door from the lavatorium, some sort of a screen should

be provided over the bath, as, at times, the apparition

appearing at the above door, in full view of the occupants

of the cooling-room, is somewhat ludicrous.

The demands of decency must be borne constantly in

mind by the architect of a Turkish bath. If the bather,

on leaving the plunge bath, finds himself in the frigi-



48 THE TURKISH BATH:

darium, he must ascend the steps under hanging towels.

The arrangement that will be found the most convenient

a direct importation from the East is to suspend a

hoop from the ceiling, and from this hang cords attached

to towels. The hoop can be swung by an attendant

over the end of the bath, and in it the bather can dry

himself and be wrapped in towels before proceeding to

his couch.

Whether the plunge bath be placed in a separate

chamber, in the lavatorium, or partly in the frigidarium,

its construction will remain essentially the same. If not

in shape and size, in other respects it is a small swim-

ming bath. The weight and pressure of the water must

be remembered. A good foundation must be prepared

for the bath, with a thick layer of concrete passing well

under the side walls and covering the whole floor.

The side walls should be built of concrete and lined with

white glazed bricks. In certain soils, the excavation for

the bath may be puddled with advantage, but if properly

constructed, this should be unnecessary. The bottom of

the bath need not be flat, as the most economical method

of constructing a plunge bath is to make its deepest part

about two-thirds of its length from the end at which the

bather enters. This may be about 4 ft. 6 in. in depth

from bottom to water-line. From this point the floor will

slope towards either end, gradually towards the entering

end, and more rapidly towards the exit. At either end,

where the depth of water should be about 3 ft, must be

provided steps for ascent and descent. If the bath be

not more than 6 ft. wide, these should occupy the whole

width, and be of marble or slabs of some cheaper material
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on brick bearers, or they may be built solid. A coping

of marble, stone, or purpose-made bricks must be placed

on the side walls
; and, if the bath be in the cooling room,

this may advantageously be raised several inches to

protect from splashing. On the coping may be required

metal standards and a neat hand-railing. A water-supply

pipe and screw-down tap, an overflow and a waste-pipe

will be needed, all of which I have more particularly

specified hereinafter.

The plunge bath is at times a source of two difficulties

it may leak, and it may be below the level of drain.

The first evil is the result of an error in design, or of bad

workmanship ;
the latter is unavoidable. The following

method of constructing a plunge bath has been adopted

with perfect success : On the bed of concrete prepared

for its floor, erect side walls of concrete, and on the floors

and walls thus formed spread two distinct layers of

asphalt, covering all and running up to the underside

of coping. Against the sides build half-brick walls in

cement, with glazed face, and lay the floor with glazed

bricks flat. The general principles of this construction

I show in the accompanying illustration.

Where the bath is lower than the drain, all that can be

done is to drain out as much as possible and pump the

remaining water from a "
sump

"
provided in a suitable

position. By raising the plunge bath chamber a few feet,

the bottom of bath may, in some cases, be just kept

above the drain level
;
but steps must then be placed

between it and the washing-room, and steps in such

places are dangerous, being very liable to become

slippery.
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THE FRIGIDARIUM OR COOLING ROOM, AND DRESSING

ACCOMMODATION FOR BATHERS.

Dressing and cooling accommodation in a public bath

may be provided in one of the following ways : I. A
separate frigidarium and distinct dressing room, arranged

(a) in direct communication with one another, or (b) con-

nected by a lobby, corridor, or ante-room
;

2. A com-

bination apartment arranged (a) with dressing-boxes

around the walls, and couches in the centre, or vice versa ;

(b) with Oriental divans
; (c} with couches screened off

in pairs or singly by dwarf wood screens
; (d) with a

few private dressing-boxes, a few couches, and a few

lounges, and easy cushioned chairs
;
and (e) as a simple

room with couches placed therein, by the side of which

the bather will undress, and on which he will recline

after his bath.

The first of these arrangements may be admirably

adapted to unpretentious establishments, where, how-

ever, it is wished to employ separate rooms
;

the second

(i, b) is only suitable for elaborate baths of the highest

class, in which it may be adopted with excellent and

with practical results. Of the combination arrange-

ments (a) has little to recommend it ; (b] is expensive

and extravagant of space, though it may be made very

effective in appearance and very pleasing and com-

fortable
; (c) is suitable for ladies' baths

; (<F) is very

practicable, and gives the apartment a pleasant, homely

look
;
and (e) is best for cheap baths, being the simplest
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arrangement possible, wholly unsuited, however, to

establishments of any pretension.

If the plan include a separate cooling room, it is

nothing more than a spacious, cheerful apartment, de-

signed with a view to the reception of couches, and the

usual accessories designed in connection with it the

refreshment room, hairdresser and chiropodist's saloon.

If this separate cooling room be provided, a distinct

apodyterium, with little dressing-boxes, must be de-

signed. If the bath be small and easily managed, cur-

tains may be employed to screen those undressing ;
but

if it be a large establishment, with a number of bathers

constantly dressing and undressing, doors must be pro-

vided, and these must be under lock and key in charge

of an attendant. Each dressing-box must be fitted with

a seat, rack, and shelf
;
and looking-glasses, toilet-tables,

and lavatories for general use must be placed in the room,

which must be designed in direct connection with the

frigidarium.

This should be spacious, light, lofty, and perfectly

ventilated, the vitiated air being here extracted at the

ceiling level, since the temperature at which the apart-

ment will be kept is an ordinary one over that of the

exterior air when the weather is cold, and under when

it is at all hot.

Where the cooling room and dressing room do not

immediately adjoin, the means of communication should

be carefully studied, so that it may be free from cross

draughts of cold air, and so that it may be dignified and

room-like not a mere passage. It may have the air

of an ante-room, but must not be crossed by entering
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bathers who have not divested themselves of their boots

or shoes. Slamming doors should be avoided, having

regard to the exposed condition of the bathers.

In spite of the theoretical and sentimental advantages

of separate cooling and dressing-rooms, a combined

frigidarium and apodyterium seems to have found favour

latterly.

Personally, I would gladly enter a protest against the

employment of the combined cooling and dressing room

as a decidedly uncleanly habit. It is certainly not

pleasant to know that, having obtained perfect physical

cleanliness, both inwardly and outwardly, one must

return to couches whereon previous bathers may, as

likely as not, have, however temporarily, deposited more

or less of their underclothing or superimposed raiment.

But economy of construction is nowadays a question

that must be considered at every step, and the combina-

tion apartment saves both space and materials, and is

also economical as regards attendance. Moreover, it

must be confessed that a cooling room provided with

elegant and spacious divans, wherein the bather dresses

and undresses, may be made very pleasing to the eye

and withal comfortable and convenient. The dressing-

boxes, too, of the separate apodyterium are not con-

ducive to the general sense of comfort.

In arranging the plan of a combined cooling and

dressing room it is necessary to first decide as to how

the apartment will be furnished viz. which of the plans

above mentioned shall be adopted. This is much a

matter of individual taste, though, as I have said above,

the divan is to be preferred in many cases. It is often
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well to provide a cooling room of what may be called

the "
picturesque

"
order, or the reverse of stiff formality.

By this I mean such an arrangement as 2, d. The

bather can then choose between reclining in semi-privacy

or in the open, or, again, resting in an easy chair.

With a handsome plunge bath and a pretty little

fountain, such rooms may be rendered very attractive.

Whatever be the plan adopted, it must, I repeat,

be carefully thought out previously, and not left as an

afterthought. The size of the reclining couch will be

found to be the governing feature. This should be 6 ft.

6 in. long by 2 ft. 6 in. wide, or 6 ft. by 2 ft., according

as luxury or economy is the end in view. Next to this

must be considered the space allowed for each bather to

dress in, and also the routes for bathers and attendants.

Four feet between the couches is a sufficient space where

couches are screened off in pairs.

Couches may be arranged in pairs or singly. Two

pairs of couches screened off with only a small space

between of 4 ft. or so is an objectional arrangement. It

is difficult to explain why this is so
;
but the bather who

has made one of four strangers thus closely penned up
will appreciate the objection. An arrangement of four

couches must expand into a spacious divan.

At Fig. 5 are shown different ways of arranging

couches in the frigidarium. A shows the objectionable

arrangement spoken of
;
B is the comfortable, spacious

divan
;
G the method of placing couches in pairs ;

and

D is a private couch suitable for ladies' baths.

The floor of a cooling room must be boarded. In a

bath where cost is subordinate to excellence, a parquetry
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floor may be provided, and mats employed, as cleaner

than fixed carpets. The walls and ceilings may be

treated in any manner that may be chosen plastered,

papered, or decorated with colour.

FIG. 5.
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essential points i.e. that it be spacious, capable of easy

and perfect ventilation, and of being kept cool, light,

and cheerful. In the cooling room the bather will often

stay longer than in any other apartment, and no pains

should be spared to render it healthy, comfortable, and

attractive. The hygienic points to be attended to are,

that there be an abundant supply of fresh cool air and an

effective withdrawal of vitiated air
;
for the cold-air bath

in the cooling room is, in its way, as all-important as

the bath of hot air. The freshness of the air is of

equally vital importance, as much of the invigorating

effect of the bath that effect which to the minds of the

uninformed is weakening results from submitting the

heated skin to volumes of cold air.* In arranging any
screens or screen walls in the cooling room, therefore,

regard must be had to the method of ventilation, that

there be no stagnant corners and recesses. The scheme

of ventilation must be decided by the nature of the

apartment and its position. In most cases the air is

best admitted through the windows, fitted with fan-

lights falling backwards from the top, and extracted

by a powerful self-acting exhaust at the ceiling level.

In some positions extraction flues will have to be built,

and, in others, flues of large area must conduct to the

source from which the fresh air is drawn. Under

certain circumstances perfect ventilation will not be

obtainable without the aid of a powerful blowing fan-

* Not draughts. The ancient Romans, it is curious to note, would

walk in the open air after the bath ; and both the Frigidarium of the

Romans and the Mustaby of the Turks were, and are, open to the

heavens.
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wheel driven by a motor of some sort, and running so

as to exhaust the vitiated air. The means does not

so much matter so long as the end be gained, and an

ample supply of cool air obtained. A warm, close

"
cooling room "

is worse than useless. In such places

the bather will break out into renewed perspiration,

and lie perspiring for hours, and become greatly

weakened thereby, with a good chance of taking a chill

on leaving the establishment.

Cooling rooms will always remain sufficiently warm

in all weathers if they be in any ordinary relation to

the heated apartments ;
but in the height of summer

care is required to keep them sufficiently cool. Where

simple, everyday precautions will not suffice, the air

itself must be cooled, either by passing it through a cold

chamber or over ice-boxes in inlet tubes, or through

a water-spray. Only in exceptional cases, however, is

it necessary to resort to such measures, as, contrary to

the teachings of theorists, it has been found in practice

that the proper temperature for the cooling room of

a hot-air bath varies in different states of the weather,

and should not remain constant all the year round.
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CHAPTER V.

HEATING AND VENTILATION.

OF the many questions that merit attention and study

in connection with the Turkish bath, all sink into insig-

nificance by the side of that of the heating and the

nature of the heat supplied in the sudatory chambers.

Other things being equal, it is, after all, the heating that

distinguishes one bath from another on the score of

excellence. The heating of the " bath
"

is the Alpha
and Omega of the whole matter.

There are two ways in which heat may be applied

to the body by direct radiation, as from the sun or

an open fire ;
and by convection, as through a volume

of air.

The ancient Roman bathers, with floors below them

which rested upon pila, or little pillars of brick or tile,

around which the flames and hot gases from the furnace

played, and surrounded by heated, hollow walls, evidently

submitted themselves to the action of a heat that must

have been of a purely radiating character.

So, also, in a less perfect manner, the Turks, who

employ flues running beneath the floors, and the Moors,

who adopt stoves visible to the bathers.

Theoretically, radiant heat in a bath is vastly superior

to that which is transmitted to the body through the
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medium of the air. Its virtues have been extolled by
David Urquhart and other eminent authorities on the

bath. " There is a difference," says Mr. Urquhart,

"between radiating and transmitted caloric. ... I

cannot pretend to treat of this great secret of nature
;

to work out this problem a Liebig is required. This I

can say, that such heat is more endurable than common

heat. There is a liveliness about it which transmitted

heat lacks. You are conscious of an electrical action. It

is to transmitted heat what champagne is to flat beer.

. . . Let us drop, if you please, the word ' bath
'

: it is

'

heat.' Let us away with that absurdity
'

hot-air
'

: it is

the application of heat to the human frame." Elsewhere

this writer has pointed out that the terms thermce, sefac,

and hammdm the names given to the bath by the

Romans, Moors, and Orientals proper mean heat, and

not "
hot-air

"
or "

hot-air bath."

My own studies, observations, and experience lead me

to the conclusion that the direction in which we shall

improve the "Turkish bath" will be in the way of

providing sudatories that shall give off pure, radiant heat

in such a manner that the whole surface of the body may
be sensible of a degree of heat, while the lungs may
breathe comparatively cool air air that has not passed

over the sides of a fiery furnace and been suddenly raised

to an enormous temperature, but which has received

its heat by a gentle and gradual process of warming.

Under this system the heat of which we are sensible is as

the gentle Zephyr to rude Boreas or the biting eastern

winds. If we go into a kiln of brickwork, such as is

employed in firing clay goods, after the charge has been
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removed and all fumes and odours have disappeared, we

shall note the soft and balmy nature of the heat that

radiates directly from the walls and vaulting. We are,

to all practical intents and purposes, in a Roman laconi-

cum. The thick walls have been highly charged with

caloric during the firing of the bricks or other articles.

They have absorbed vast quantities of heat, and are now

giving off the same to the enclosed air and to ourselves

standing within. In the old Roman bath the walls were

charged with caloric by means of innumerable earthen

tubes lining the sides of the laconicum, and covered

with a peculiar plaster. But in both cases the nature of

the resultant heat is identical. It radiates to one from

all sides. There is no acrid biting of the face such as

one feels in the worst type of hot-air baths
;

no

unpleasant fulness or aching of the head
;
and no

panting or palpitating. Such is the "bath" of pure

radiant heat, a thing totally distinct from, and

altogether of a different genus to, the bath of heated

air. And one might be pardoned for the enthusiasm

which would lead one to suggest that it is only in the

supplying of this kind of radiant heat in the modern

bath that true and rapid progress can be expected, and

possibly that not until this great or partial according as

the system of radiation and convection pertains in existing

baths revolution has been effected, will the bath, at

present used by the few, become the custom of the many.

Some day, peradventure, this hypothetical method of

employing pure radiant heat may be rendered possible

and practicable, and we may be placed in a bath where

we shall receive great heat whilst breathing a compara-
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tively cool atmosphere, and thus receive a measure of

that electrical invigoration we experience when, in some

sheltered bathing cove, we have exposed our bodies to

the fiercest rays of the morning sun whilst yet we breathe

the fresh, cool, ozone-laden air.

Till modern invention, however, has provided us with

this desideratum in the heating of the bath, we must be

satisfied with existing methods. And unless something

really practical is perfected, it is far wiser to rely upon

the system of heating by convection through the air

the principle, generally adopted, of continuously pass-

ing large quantities of freshly-heated air through the

sudatory chambers
; exposing, however, the heating ap-

paratus, so that a maximum of radiant heat may be

obtained ;
and carefully guarding against injuring the air

whilst raising its temperature. If only existing baths

were in perfect harmony with this principle, one would

have little cause for complaint, and might the more

leisurely await the perfecting of the true radiating prin-

ciple of heating, which I am satisfied is the one upon

which we must base all our hopes for the future of

the " Turkish
"
bath.

For practical purposes, it will suffice if the method of

heating and ventilating a bath on the hot-air principle

be explained. This I shall now do, and subsequently

give plans and instructions for methods of heating

and ventilating on systems where, by the exposure of

the heating surfaces of furnaces, a large proportion of

radiant heat is thrown into the hot-rooms.

The necessary appliances and arrangements for the

heating and ventilation of a bath on the ordinary hot-air



ITS DESIGN AND CONSTRUCTION. 63

principle comprise a furnace in its chamber, with flues

or shafts supplying cold, and drawing off the heated air,

and a stokery with provisions for firing and storing coke,

&c. Too often the stokery is unscrupulously cramped,

and the life of the stoker thereby rendered anything

but pleasant. Its design is a simple matter, and perhaps

for this reason neglected. The arrangement and con-

struction of the furnace chamber requires care, and the

selection of a stove or furnace great judgment. As regards

the latter feature, the most important point to consider is

the nature ofthe heating or radiating surfaces. What will

raise the air to the required temperature, without in the

process depriving it in any way of its vitalising elements,

and without adulterating it with either smoke and

fumes from leakage, or with particles of foreign matter

given off from the material employed in its construc-

tion ?

There is nothing really better as a radiating surface

than ordinary firebrick. From this material a soft heat

is given off, differing in quality from that obtained from

iron. An iron furnace, however, requires less thought

in design, gives less trouble in fitting up, and is cheap,

economical, and expeditious. Stoves, therefore, with an

iron radiating surface, have been largely adopted in the

past, in spite of the objection that, when super-heated,

particles of metal are thrown into the air of the hot

rooms. Of iron furnaces there are many placed before

the public ;
but though all are doubtless suited to

ordinary requirements, there are few that are capable of

creditably fulfilling the conditions indispensable for the

hygienic heating of the air of a Turkish bath.
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These conditions may be summarised as follows:

1. A maximum of heating-surface, with a minimum of

grate space.

2. Perfect immunity from the danger of leakage from

the furnace into the hot-air chamber or conduit.

3. Freedom from the defect of liability to over-heat

the air.

4. Inability to adulterate the air by throwing off

matter from the heating surfaces.

Such primary essentials must be constantly borne in

mind by the designer of furnaces for the Turkish bath.

Their importance must be obvious to all.

Of the many iron stoves, Messrs. Constantine's

"Convoluted" stove has been adopted the most

frequently, as an eminently practical furnace for the

effective heating of the sudatory chambers. The

appearance of this stove is familiar to all architects,

and it will be unnecessary, in these pages, to minutely

describe its construction.

The method of constructing a furnace suitable for a

small public bath is, however, shown at Fig. 6. The

excavations for stokery and heating chamber being

completed, and the position of the furnace determined,

a solid foundation of concrete must be prepared, upon

which the brickwork to support the stove must be laid.

At the same time, the foundations for walls of furnace

chamber, stokery, coke store, and the side walls for the

horizontal cold-air conducting flues will be prepared.

These latter must then be built in half-brick with glazed

interior face, and the furnace inclosed in similar work, as

shown in perspective sketch. The flues must be covered
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with York stone slabs 3 in. thick, up to within three inches

or so of the convolutions of the stove, at which distance

the side walls of the furnace must be erected, the back

one similarly, and the front one round the four projecting

doors, which are, respectively, the ash-pit door, the fire

FIG. 6.

View of a small Furnace Chamber, with portion of wall broken away

to show the
" Convoluted

" Stove.

door, and two doors for cleansing the horizontal smoke-

box and interior of convolutions. The furnace walls

must be continued up to a few inches above the bend

of iron smoke flue, and then if, as shown, the furnace

be small covered with a 4-in. York slab in one piece.

If the furnace be large, a flat brick arch must form the

F
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covering, as at Fig. 8, where this arch supports the

flooring of the laconicum. The openings for the ad-

mission of the heated air into the conduit leading into

the hot rooms may be either directly above, as shown in

the last-named illustration, or in the side, as in Fig. 6,

with inclined flues. As a rule, it is more economical, in

heating on the principle now under consideration, to

place the furnace below the level of the hot rooms
;

but if desirable to place both on one level, the back wall

of the furnace chamber becomes the party wall of the

laconicum, and it must be stopped short of the ceiling,

and the air debouched over it.

In cheap baths the interior face of furnace chamber

may be of stock brickwork
;
but best glazed work should

be adopted in good ones. All hot and cold-air ducts

should be similarly lined with glazed ware. In first-

class work the floors of horizontal and inclined flues

should be of white glazed tiles set in cement. Manholes

must be provided for cleaning when necessary. Every

portion of furnace chamber, flues, shafts, and conduits

for hot and cold air must be "
get-at-able

"
either by

means of manholes or by long brushes. Air-tight doors

must be indicated on the plans wherever this necessity

demands them.

The iron smoke-pipe from furnace must be conducted

to the smoke flue, and the connection between furnace

chamber and flue hermetically sealed. The walls for a

small furnace chamber need not be more than 4^ in.

thick. Large furnaces require walls one-brick thick.

The cold-air flues leading from either side of the

furnace must be conducted to their respective inlets.



IT8 DESIGN AND CONSTRUCTION. 67

If possible, at least two inlets should be provided, facing

different ways : this with regard to the possibility of

certain winds drawing the air out where it is wanted to

enter. The openings should be vertical, like windows,

and, in cities, furnished with a solid frame and casement,

fitted with louvres of plate glass with polished edges.

Between the rebate and the casement it is a good plan

FIG. 7.

An Air Filter.

to leave a space of an inch and a half for a movable

stretcher-frame holding several layers of " cheese-cloth
"

to filter the air. The construction of such an air filter

is shown at Fig. 7. The glass louvres keep out the

wet, and throw off coarse particles of falling soot
;

and the provision of a movable stretcher permits the

cloths to be frequently changed for clean ones a very

F 2
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important point, though little heeded, if not, perhaps,

wholly ignored.

Seotton on Ltn? /

Plans and Section of a Furnace Chamber, &c., for a Bath on the ordinary

Hot-air Principle.

The position of air intake is a matter of great import-

ance, especially in large towns. It evidently is bad to

draw a supply of air from the bottom of an area. Even

the position shown in Fig. 8 is not good : the shaft
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should be carried higher. The best places for the in-

takes are where there is always a current of pure air

blowing, and away from smoky chimneys. Theoreti-

cally, it would seem that the higher the level of intake

the better
;
but in cities, by going high we get among

the belching chimney-tops, even if we escape the stag-

nation below. Moreover, a high inlet with a strong wind

tending to exhaust the air in the shaft might find the

architect with the cold air sweeping through his bath, and

all the heated air rushing up the supply-shaft. A large
" lobster-back

"
automatically turning towards the wind,

would in many cases prevent such a disastrous result.

Even in low-level intakes, as I have said, trouble will

sometimes arise from the same cause. This may be

remedied by providing more than one inlet, so that only

the one facing the current of air will be employed, the

other being closed, which could be effected by fixing the

glass louvres, spoken of above, on pivots, and connecting

them with a rod and adjustable rack. It would be a very

simple matter to make the wind itself automatically open

and shut the louvres.

The theory of the heating and ventilation of the hot

rooms requires most careful study, and the particular

scheme to be adopted in any new bath must be well con-

sidered with respect to the restrictions of the site. At

Fig. 8, I have endeavoured to show how to make the

best of what is perhaps a bad job : the site only admits

of ventilation at a back area, it is impossible to construct

flues anywhere else, and the fresh air must be drawn

from the same area. On the ground floor are cooling

and dressing rooms
;
the bath rooms are in the basement
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and the furnace in a sub-basement, reached from a

passage at the end of the stairs for the bather. Two

convoluted stoves are shown in a vault
;
three air-inlets

are provided, and the foul air is drawn up into the smoke

flues, two in number, which, above, could join one another.

Let us follow the air in its passage through the bath.

Entering at the intakes, any coarse impurities are thrown

off by the smooth louvres, and the tendency of finer

particles to rush in is checked by the stretched canvas

cheese-cloths. Thus deprived of its actually visible im-

purities, the air passes through a longer or shorter conduit

of glazed brickwork until it reaches the horizontal flues

running to beneath the furnace walls, along which it is

rapidly drawn, and, ascending between the walls and

heating surfaces and between the two adjacent heating

surfaces, absorbs the radiating heat and enters the

laconicum by way of the rectangular shaft constructed

above the vault spanning the two stoves.

Questions of temperature I will omit for the present.

The air, on passing through the laconicum, will be

practically pure, as it is in such great bulk compared

with the number of occupants of this highly-heated

chamber, and it will not be absolutely necessary to

provide ventilators. These should commence in the

calidarium, and should, in the scheme of ventilation

here considered, be so disposed that the nearer

they are to the lavatorium and shampooing-room,

the more frequent will they become. The object of

this disposition of outlets for vitiated air is, that the

cross currents thus created may not interfere with the

main flow from the heating chamber to the lavatorium.
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Were too many ventilators to be placed near the hotter

end of the sudatorium, this stream would be diverted. Too

much of the freshly-heated air would flow out at these

points, and the onward movement of the air would be

enfeebled. There would then be difficulty in maintaining

the temperature in the tepidarium and lavatorium.

In passing onward through the various rooms, two

changes are wrought in the air : it loses so much of the

caloric with which it is charged for every foot it travels,

and it becomes laden with the exhalations from the

lungs of the bathers. A large proportion of carbonic

acid is thrown into the air, and as the normal

temperature of the human body remains, in a healthy

person, at about 98 Fahr., and rises but a few points

even when submitted to the action of heat, these

exhalations, in addition to being heavier than air, are

very much below the average temperature of a sudatory

chamber. Consequently they fall, and must be extracted

at the floor level.

The total area of the outlets for vitiated air should be

about equal to the area of the narrowest part of the

shaft that conducts the fresh, hot air from the heating

chamber. Thus, supposing the latter to be 5 superficial

feet, and the size of outlet ventilators a clear 12 in.

by 3 in., there may be 20 ventilators disposed round

the bath-rooms, say 4 in the calidarium, 7 in the

tepidarium, and 9 in the combined shampooing room

and lavatorium.

In the diagrams at Figs. 8 and 9 the foul-air conduit is

the space comprised under the marble-topped benches

running round the hot rooms. At the end of the laco-
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nicum they enter flues, which I have shown as running

side by side with the smoke flues.

Other methods of heating the air, besides those

mentioned, include coils of iron flue-pipes in a brick

chamber a principle that has been frequently adopted

in the past and plain cylindrical iron radiating stoves,

such as employed at the Hammam in Jermyn Street

Cross Section o$ TVptdctrlurrj

Section of Hot Room, showing Foul-air Conduit.

In the latter plan, however, a great expense is created

by the large number of furnace-fires to be kept con-

stantly burning. An exposed stove in a hot room,

has, moreover, the objection to its use that it re-heats

the air in the bath, which should never on any account

be done.

If the iron stove-pipe system is adopted, a furnace

similar to the one shown at Fig. 10 must be provided, and

after an additional few feet of brick flue the iron pipe

would commence and turn back upon itself much as the

flue in the fire-brick furnace. Proper supports must be
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provided, and the pipes must be stout and jointed together

with expansion joints, otherwise considerable difficulty

will be found in keeping a long length of flue pipe

perfectly free from leakage. Furnaces on this principle

may be designed so that they throw a certain amount of

radiant heat direct into the hot-rooms, and they possess

this advantage over a mere stove, that they warm the

air more gradually. The furnace should be built adjoin-

ing the laconicum, the partition wall being of 4^-inch

glazed brickwork, having a large number of small

openings made therein by leaving void spaces as de-

scribed further on for the fireclay heating apparatus.

Behind this wall the iron flue-pipe should be placed,

turning back upon itself, as described above, for perhaps

half-a-dozen times, and ending in the vertical brick flue.

The furnace itself should be of fire-clay, and so designed

that its utmost heating power may be economically

employed in warming the incoming air, which should

pass over the furnace and iron flues, through the holes in

partition wall, and thus into the hot rooms. The flue,

if of wrought iron, should be rectangular in section, but

if of cast-iron it should be round.

The most economical way of obtaining a high tempe-

rature in a small, inexpensive, and unpretentious private

bath is by means of a common laundry stove, with a

longer or shorter length of iron flue in the apartment

This is the cheapest and quickest method of raising the

temperature of a room for sudorific purposes.

To turn to methods of heating from a radiating

surface of firebrick, at Fig. 10 I have given the plan,

elevation, and sections of a fireclay heating apparatus,
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It is constructed wholly of fireclay fireclay bricks,

quarries, and cement. In the main it consists of a long

FIG. 10.

(Slevarton of F^adlaltu^ Surface

-Scale of FeeK

L/aconloufn. Cro&A Sec.tion

A Fireclay Heating Apparatus.

flue of firebricks and slabs, which coils backwards and

forwards over itself till the desired amount of radiating
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surface is gained. Between the coils are spaces for

super-heating the air already warmed by passing over

the actual furnace and into the warm air chamber, the

air passing through by means of perforated bricks. The

illustration shows a simple furnace
;
but it would be an

easy matter to improve upon this by providing iron air-

tight doors lined with fireclay, for cleansing flues and

air-chambers. The example given is only suited to heat

a small public bath. For a large set of hot rooms, a

compound apparatus could be constructed by placing an

additional furnace in a sub-basement, the one on the

level of the sudatory supplying radiant heat, and the

lower one hot air. Two such apparatus might be placed

one behind the other, end to end, or might form the

sides of the laconicum
;

the last plan, however, being

the least to be recommended, as in such positions they

would not directly radiate their heat into the adjoining

hot rooms.

The advantage of such a furnace as that shown is

that it supplies radiant heat of a most exhilarating kind,

besides a proportion of heated air, and from a fireclay

surface, the employment of which renders it absolutely

impossible to overheat the air, or to contaminate it by
deleterious particles resulting from the decomposition of

metal. Moreover, the stoking of this class of furnace

requires less arduous attention than an iron stove. Its

disadvantage is that, should the temperature of the bath

be allowed to fall markedly, it requires some time for

the extra heat to be made up again. Inasmuch, how-

ever, as fires at public baths must be kept banked up

overnight, this is not a matter of importance. It is this
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very slowness of increase in temperature that constitutes

the safeguard against that overheated air, the presence of

which we can, with practice, detect by the smell in so

many baths. The difficulties involved in the construction

of a furnace of this nature relate to the prevention of

cracking and consequent escape of sulphurous fumes and

carbon into the air. The very simplicity of the con-

struction of the flues and air-chambers constitutes the

chief danger, as the chances are that, unless the architect

stands by and sees every joint made, the work will be

done badly. Absolutely faultless workmanship must be

employed throughout, and the fireclay materials must

be literally of the very best and soundest description.

Every single joint must be perfectly made with fireclay

cement or paste. The fireclay bricks, &c, must be

selected with regard to the amount of indestructible

silica in the clay, consistent with hardness and toughness.

Homogeneity of material must be obtained, having

regard to expansion and contraction. The same

material used for the bricks, &c., worked into a paste,

must be employed for the joints.

The design for a furnace on the principle shown at

Fig. 10 must be prepared with constant regard to ex-

pansion and contraction in heating and cooling. Should

this warning be disregarded, fractures will result. It

will be seen, upon reference to the plans, that the block

of flues and air spaces is left quite free, to allow of any

expansion, the connection with the smoke-shaft being by

means of an iron flue-pipe, which, being provided in

considerable length before passing through the party-

wall of laconicum and stokery, by its flexible nature
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permits any slight movement in a vertical direction. If

an "
expansion

"
joint were provided, there would be a

sufficient length of iron pipe if it passed direct from the

junction with the heating apparatus into the stokery.

So much of the iron flue as is in the laconicum must be

coated with asbestos or some composition, or the heating

will not be wholly by firebrick. The junction of iron

flue and heating apparatus is shown by a cast-iron cap

sliding over a projecting rim of fireclay, moulded into

the last quarry cover, similar to the way in which cast-

iron mouthpieces are fitted to retorts.

This heating apparatus is shown visible in the laco_

nicum, but if thought desirable it could be screened by
a wall of glazed bricks 9 in. and miss 4^ in. The 4^ by

3 in. holes can be arranged in diamond patterns. This

screen wall, however, cuts off a large quantity of radiant

heat.

The first flue past the actual furnace shown with

ordinary dead-plate, raking fire-bars, ashpit, fire-door,

and ashpit door for regulating draught has walls 4^ in.

thick
; above, smaller bricks, 3 in. wide

;
but in a larger

apparatus, 9 in. and 4^ in. respectively would be

required. The quarries between flues and air spaces

are 24 in. by 24 in. by 3 in., with rebated joints.

Larger covers would be more liable to crack at any

provocation.

In addition to heating by means of furnaces, steam-

heating may be employed, if found, as in many cases

it would be, convenient and economical. The chief

disadvantage of this method of heating Turkish baths,

is the constant danger, however slight, of bursting a
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pipe in the heating coil, which, by immediately filling

the highly-heated atmosphere with vapour, might prove

most disastrous to the occupants of the hot rooms, who

would be seriously scalded. Nevertheless, the principle

has been largely employed in the heating of the most

recent Turkish baths in Germany.
If adopted it may be either on the hot-air or radiating

plan, as in heating by means of furnaces. In the first

method the fresh air is introduced into a chamber con-

taining a coil of steam-pipes, and passes thence into the

laconicum by a shaft or conduit, as in the case of air

heated by a stove. In the second method, steam

radiators compact batteries of pipes must be placed

in recesses in the hot rooms, fresh air being introduced

over them. The steam-pipes employed should be of

the " small bore
"

type, about | inch internal diameter,

and of wrought iron or copper. In order to ensure as

far as possible against the danger of explosion, the

system of pipes should be tested, when fixed, by severe

hydraulic pressure.

It is certainly a great advantage, in point of ease

and economy, to be able to warm a building, drive

machinery, and heat Turkish and Russian baths

from one boiler, which can readily be done, very

ordinary pressures of steam giving sufficient heat to

keep the radiators of the requisite temperature. But

the nature of the heating accomplished by means of

steam-pipes is very inferior to that from large radiating

surfaces of firebrick.

The average temperatures of a public bath should

range from about 1 10 in the shampooing rooms to
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25o-26o in the hottest part of the laconicum, taking

the readings of the thermometer at a level of 6 ft. 6 in.

above floor-line. Between the entrance of the heated

air and its point of furthest travel in the shampooing

rooms, the bather should be able to select any tempera-

ture that may be most agreeable to him, and as many
find by experience that a certain degree of heat is best

suited to themselves, it shows attention to the habituts

of the bath, if the hot rooms are carefully maintained at

the same uniform temperatures throughout the year.

This may be Iio-I2o in the shampooing rooms, 140

in the tepidariurn, 180 in the calidarium. and 250 in

the laconicum. These must be the maxima of the

average temperatures of each room at 6 ft. 6 in. above

the floor. In a pure atmosphere the highest tempera-

tures are comfortable, but in a foul one they become

insupportable.

In a good bath, where there is a rapid and continuous

flow of air, there will be comparatively little difference

between the temperature at say 4 ft., 6 ft., and 8 ft.

above the floor. In badly-ventilated rooms, where the

air stagnates, there will be a considerable difference.

And here we may note a serious objection to the heating

of a bath by convection
;
for while the head may be in

a high degree of heat the feet are in comparatively

cool air, whereas, if possible, it should be just the

reverse. In convected heat, this of course applies in its

entirety, as where so-called radiant heat is employed the

evil is not quite so marked. And here, too, we may note

the admirable nature of the Roman system of heating,

where the floors radiated the majority of the heat, and
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the walls a slightly less amount. The fresh air under

the ancient system must have entered through the

cooler rooms, and being drawn towards the calidarium

found its exit through the ceilings, at times by way of

the regulating device mentioned by Vitruvius. Thus

the ancient bather would not suffer the inconvenience

that accrues to the bather in the modern hot-air

bath, whose head, when he is standing upright, is in a

considerably higher temperature than any other portion

of his body.

The temperature of a bath should not be regulated

by the firing of the furnace. This should be regularly

stoked, and kept at one uniform heat-giving condition.

Bad firing and forced firing may crack the stove should

it be of iron, and the air may be overheated. The

temperature should be regulated by means of the

hit-and-miss ventilators at the floor level. Fanlights

between the various hot rooms, with screw-rod adjust-

ment, serve as a means for regulating their relative

temperatures.

The heating power of furnaces must be studied.

Having calculated the cubical contents of the rooms to

be heated, and given the heating power of the stove or

apparatus to be employed per cwt. of metal or super-

ficial foot of radiating surface, we arrive at the necessary

size.

Messrs. Constantine give the following tables to

show the heating power of the " Convoluted
"

stove.

The figures give the requisite size of stove to raise the

air to about the relative temperatures I have mentioned

before, and with ordinary firing.
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Weight of Sq. ft. of
metal. heating surface.
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passage from this intake to the point where the air is

debouched into the laconicum equally roomy and un-

obstructed. The rapidity of flow will depend upon the

means provided for the extraction of the foul air. With

large horizontal flues, and a capacious and tall shaft, the

so-called natural system of ventilation will be as effec-

tive as could be desired. Greater extraction power is

gained if in the brick stack a smoke-pipe can be placed

running up the whole height. In many cases mecha-

nical ventilation could be employed with the greatest

benefit. A powerful air-propeller fixed at the end

of a system of horizontal flues under the floors of the

hot rooms, and running so as to exhaust, would do away

with all the objectionable odours and nastiness of many
baths.

The purity or foulness of the air in the hot rooms

forms all the difference between a good bath and a bad

one, which latter is infinitely worse than no bath at all.

There exist, at the present time, scores of baths where

the odours of the sudatory chambers are nauseat-

ing. Such foulness arises from stagnation of the air.

There is no continuous flow, and the respirations and

exhalations of the bathers are not removed. A sys-

tem of ventilation may be pointed out, but it is on the

wrong principle, and does not act. There is no change

of air. The atmosphere of such places becomes pesti-

lential.

Owing to the expansion by heat, a relatively greater

volume of air enters the laconicum than the cold intake.

This fact, however, does not practically affect the

arrangements for ventilation, &c. Theoretically, how-



ITS DESIGN AND CONSTRUCTION. 83

ever, it would seem to demand that the shaft conducting

from furnace to hot rooms should be of greater sectional

area than that to the furnace from the intake about

one-third larger and that the total area of outlets for

the escape of vitiated air should be about midway
between the two.

The whole principle of the ventilation of the hot rooms

of a Turkish bath resolves itself, primarily, into the fact

that we have to continually remove the bottom layer of

air. The provision of the foul-air conduits below the

floor level is equivalent to providing a suspended floor

with a hollow space under. This is just the reverse of

the principle of ventilating rooms of ordinary tempera-

ture, where we require to constantly remove the top

layer, and often actually do so when we provide false

ceilings to passages, &c.

The ventilators placed at the floor level of the hot

rooms should be actually so, and not 3 in. or 6 in. above.

Long, wide gratings 6 in. deep are preferable to those of

deeper and narrower design. In theory, indeed, the

whole circumference of the hot rooms should be lined

round with gratings, thus making the sudatorium like a

lidless box inverted, into which hot air is thrown and

escapes all round the bottom edges.

There is one point about the circulation of air in a set

of hot rooms that requires considerable attention, and

that is the back-flow along the floor. In any bath where

hot air is supplied, if the bather will hold his linen

"check" across the top of the doorway between the

rooms he will find that the air is flowing from the laco-

nicum to the shampooing room. If, however, the sheet

G 2
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be held across the lower portion of the doorway, he will

find that there is a current of air setting in an opposite

direction from the shampooing room to the laconicum.

This is shown at Fig. 1 1.

It will be seen from the diagram that the bather is

really in this back-flow when he is standing between and
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in a line with the doors of the hot rooms. All the air

appears to be travelling along the top of the bath, and

the bather reclining on the marble-topped benches would

seem to be bathed in air that has passed along the top

of bath, round the shampooing rooms, and back along

the floor. In reality, however, it is only from door to

door that the currents exist exactly as shown at the

diagram, Fig. II, there being a secondary circulating

process in each room.

This circulation of air will exist in any bath heated on

the modern system that is to say, where freshly-heated

air is passed in in sufficient quantity. It is a natural

result, and tends to distribute the heat more equally.

The back-flow is only objectionable when a door is

opened direct from the heated shampooing rooms to a

cooler apartment, as the plunge bath chamber. The

bather standing in a line between the doorways may
then feel a cold draught. To guard against this, double

doors, with a small lobby between, should be provided

to any means of communication with a cold chamber.

A set of hot rooms could be constructed so that the

bather would be in the top current of air that flows from

the heating apparatus. By reference to Fig. II the

reader will understand that by the provision of a plat-

form or grating midway between the floor and ceiling

this end would be attained.

The atmosphere of the sudatorium must be perfectly

free from vapour. "Perfect dryness of the air," says

Mr. Urquhart,
"

is indispensable to the enduring of a

high temperature. . . . This dryness is further requisite

for electrical isolation. With vapour in the chamber an
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atmosphere is created injurious to health and conducive

to disease. It is the very condition in which low, putrid,

and typhus fevers flourish. The electrical spark will not

ignite in such an atmosphere, and the magnet will lose

its attractive power. We all know the difference of our

own sensations on a dry and on a damp day."
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CHAPTER VI.

WATER FITTINGS AND APPLIANCES.

THE water-fittings of a Turkish bath include a boiler

of some form for heating the water, a cold-water cistern,

and a hot-water tank
; supply-pipes, flow and return

pipes, and branch pipes ;
lavatorium fittings, comprising

bowls, basins, and cocks
;
douche room fittings, as the

" needle
"

bath, shower, douche, spray, and " wave "

baths
;

a warm shower-bath for bathers entering the

bath, or desiring such a shower at intervals
;
and the

fittings of the plunge bath. In addition to this there

may be required a drinking fountain in the tepidarium,

and an ornamental fountain in the frigidarium ; lava-

tories in various positions ; and, possibly, fittings and

appliances for the laundry.

Premising an ample supply of pure water, it must be

brought into the building through a water-meter to the

cold water cistern, which should be at a sufficiently high

level to obtain a good "head." This cistern must be

capacious and properly connected, on the ordinary circu-

lating principle, with a hot water tank and boiler. Of

suitable boilers there are several in the market, of many
and varied designs. Simplicity of construction should

be the guide to a selection. The boiler will perhaps its

most conveniently placed in the stokery, and have be
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separate furnace and flue, any scheme for combining the

heating of the hot rooms and of the water being out of

the question. In small baths, however, the hot-water

tank may, for economy's sake, be placed near the ceiling

in the laconicum. Where waste steam can be obtained,

a water super-heater, with steam coil, may be employed

with advantage ;
but in the majority of cases the

ordinary circulating system will be found the most

suitable.

The supply-pipes must be of large section, and

indeed, the whole scheme of water-fitting should be

liberal. It must be remembered that, in addition to

the wants of the lavatorium and douche room, plunge,

&c., there will be a large amount of water required

for laundry purposes, if washing be done upon the

premises.

The cold supply cistern may, by the exigencies of

the case, be kept down as low as the ceiling of the bath-

rooms, and be placed over some subsidiary apartment.

This does not give much pressure of water. For all

purposes it is best to have the cistern at a minimum

height of about 20 ft. above the draw-off taps and

valves of the various bathing appliances. This will

ensure a good head of water, and make the douche a

formidable affair.

The pipes, unions, tees, valves, and cocks should all

be of the best description in so important a work as the

fitting-up of a public bath. Ordinary bungling plumbing

is here out of place. Lead piping should be discarded

for all but very cheap work, and iron employed in its

stead, with proper screwed joints, angles, and tees.
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Should there be sufficient means, copper piping should

be employed for anything under I in. internal diameter,

and gunmetal should be used for unions, &c., and for

cocks and valves.

Handsome, large, and well-made water-fittings con-

duce, in no small degree, to the effect of a bath. There

should be no attempt at hiding away of pipes, &c.

They should be made features of the bath, and be

designed with care and neatly finished. Every pipe,

joint, and connection should be prearranged, and the

means of fixing and supporting the same carefully

designed. Boxings, and the like, should be discarded,

and everything frankly exhibited. The day for mys-

terious plumbing has gone by. There is some beauty

even in a pipe.

To consider the fittings, we will commence with the

lavatorium. Branches from the hot and cold water

supply pipes must be conducted to each shampooer's

basin. These may be finished separately, with in-

dependent nozzles, as at Fig. 12; or the pipes may be

connected with the valve shown at Fig. 13, about 18 in.

above the basin, the outlet of the valve being fitted with

a foot or 15 in. of indiarubber hose. In the latter case

the pipes and valve would stand some 9 in. from the

wall, and depend from the horizontal supply pipes,

which in their turn could be carried on wrought-iron

brackets affixed to the wall, or be hung by iron ties, as

indicated by dotted lines at Fig. 16. The internal

diameter the measurement given in all the figures rof

these branch pipes to taps over shampooing basins

should be f in.



90 THE TURKISH BATH:

Cocks and valves for the purposes of the Turkish

bath are best of the "
gland

"
pattern. They should

have bold handles. Those of the screw-down type are

useless, except as stop-cocks. Roundways should be

used, and, to insure freedom of running, the turning

part should be equal to the inner diameter of the pipes.

The whole should be of gunmetal, and, if the pipes to
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be used be of iron, screwed at the end. Fig. 13 shows

the type of valve to be employed to regulate the

temperature of water for shower baths, &c. To be

FIG. 13.

Valve for Regulating Temperature of Water.

useful, as well as bold and effective in appearance, the

handles should be large.

In every case, the cold water must be placed on the

jight hand, and the hot on the left.

The earthenware basin is provided to hold water
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mixed to the required temperature. A waste and over-

flow are not shown in the illustration, but they should

be provided. The basin is best wide and shallow

shallower than shown. There should be no over-

hanging ledge to catch the shampooer's hand-basin
;
for

this reason I have shown, at Fig. 12, the basin sunk into

the marble slab, instead of the marble being on top, as

ordinary. The copper hand-basin is provided for the

shampooer to take water from the earthenware basin

and throw over the shampooing slab, or over the bather.

In addition, a wooden, copper-banded soap-bowl must

be provided.

Should there be a row of shampooing basins and

benches, the horizontal supply-pipes must be continued

along the wall, and branches dropped to each basin.

The basins are most conveniently placed when raised

somewhat higher than the benches. In the illustration

given, I have shown how to arrange horizontal foul-

air flues under the basins. In other cases the fixing of

the basins will be much simpler. For pure lavatorium

purposes these basins, cocks, &c., are all the water-

fittings to be considered
;
but in an apartment com-

bining the purposes of douche room and perhaps a

plunge bath chamber as well as a washing and mas-

sage room, more or less of the fittings about to be

described will have to be accommodated.

The tonic appliances for treating the bather subse-

quently to the shampooing, the soaping, and the cleans-

ing, are various. The most useful is the simple shower

bath, with a very large rose, and amply supplied with

water through a regulating valve. It is employed for



ITS DESIGN AND CONSTRUCTION. 93

thoroughly cleansing the bather before he enters the

plunge, whose waters are for the common use of all.

In many small baths its place is efficiently taken by
an ordinary hand rose or spray of the kind shown at

Fig. 15. The shower proper is usually fixed above

the "needle" bath, as at Fig. 14, or formed by a con-

tinuation of the " backbone "
of the needle. It is best

to have separate regulating valves for the needle and

shower, as at Fig. 16
;
but at Fig. 14 it is shown with a

branch from the pipe conducting to the needle, and with

stop cocks. The needle-bath is a skeleton-like structure

having a large hollow backbone and branching ribs.

The water ascends the backbone, and, passing into

the ribs, squirts out of small holes punctured in their

internal circumferences. The bather stands in the

centre of the apparatus, with the ribs encircling him.

The ribs should be of -in. copper piping, the backbone

and lesser supports being of iron, 2\ and \\ in. diameter

respectively. In a convenient position for the attendant

must be placed the regulating valve.

A more elaborate contrivance may be made, which

will include needle, shower, ascending shower, spinal

douche, and back shower
;
but this should be left for

hydropathic institutions and invalids. Simplicity in

these matters should be the great desideratum. The

above-named additions, however, may be briefly de-

scribed. At Fig. 14 I have indicated the position of

ascending shower. It would be connected with the

pipe supplying needle and shower, and have a stop-cock.

The spinal douche is a little nozzle behind the shower

proper, and should have similar connection with the
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supply-pipe. The back shower or spinal spray would

be a rose placed about half-way up the iron backbone,

and be connected in the same manner. Avoid these

complications in a bath for healthy persons.

The needle bath is best left exposed, but it may be

FIG. 14.

A Needle Bath.

enclosed in a metal shield if desired. This bath may
be placed in one of three positions (i) in the shampoo-

ing room, (2) in a separate chamber, (3) in the plunge

bath chamber. It is most conveniently placed where the

bather passes it en route from the washing room to the
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plunge. For this appliance a good head of water is

absolutely essential, as with a low pressure it is very

ineffective. The illustration shows the bath standing on

iron shoes. If fixed in a corner, as ordinarily, it can be

secured to the wall by such cramps or brackets as may
be necessary.

Besides the needle and shower, as above, the tonic

bathing appliances may include an ordinary horizontal

douche that can be pointed in any direction, a

spray, or large rose, and a " wave." These three

appliances may be placed together as at Fig. 15. They
are connected to the pipes from the regulating valves

FIG. 15.

ipny Ware Deudte

FRONT .3 IDC

Spray, Wave, and Douche Baths.

by means of a foot or so of flexible hose. To this is

secured a tapering copper pipe. The douche has a gun-

metal nozzle. It is directed against the back and spine,

but must not be used upon the head or chest. With a

good head of water this is a most powerful appliance,

feeling more like a rod of some solid substance pressing

against one than a stream of water. The "wave"
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is formed by a copper spreader. The spray is simply a

large rose, 6 in. or 8 in. diameter.

It may be found convenient to arrange the valves for

the whole of the above-mentioned appliances together,

as at Fig. 16. Each pair of hot and cold handles

are here brought together. These handles should be

long, so as to admit of easy regulating of the tempera -
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ture of the water
; they may well be 9 in. in length.

The douche, wave, and spray should be kept as close as

possible to the handles that regulate their temperature.

I would repeat the caution that it is very necessary

to beware of complications in these water-fittings and

appliances. Some of the more "
fussy

"
contrivances

as, for example, the elaborated needle bath as above

described require so much regulating, and so many
valves and stop-cocks, that it is quite an undertaking for

the attendant to set them going. Simplicity in design

and construction should be observed in this work :

the pipes as few as need be
;

the valves as simple as

possible ;
and the whole put together in a manner

that will permit of their being easily examined and

reparred.

I have before hinted at the desirability of making
some sort of provision whereby the bather may, on

entering the bath, have a warm spray or shower, of any

temperature that may be agreeable to him. In high

class baths this feature should always be provided, as it

is a great luxury, and, moreover, to certain constitutions

a necessity, thus to be able to take such a shower before

entering the hot rooms, or at such intervals during the

sojourn in these apartments as may be desired. The

proper position for this shower-bath requires some con-

sideration. Were it only for the entering bather that it

should be provided, it would be best placed in a lobby

near the entrance to the hot rooms
;
but as the occupants

of the hot rooms may frequently desire some such shower,

it must be arranged with regard to this fact. It should be

convenient for the entering bathers and for those in the

H
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bath. A small chamber entered by doors from the lobby

to the tepidarium, and also from the tepidarium itself,

would be convenient. At times it may be placed in a

nook off the shampooing room. Wherever it be placed,

the apparatus provided for the purpose of the shower

must be such as can be managed by the bather himself,

so as not to take up the time of the attendants
;
and for

this reason it must be capable of easy regulation, and

free from liability of scalding the user, unless through

gross carelessness. A valve with one handle only must

be employed, as, unless the bather has had some prac-

tice, it is difficult to obtain this immunity from danger

of scalding when two handles are used. A valve such

as that shown at Fig. 17 should be employed. This

valve must be so designed as to supply cold, tepid,

and hot water in regular gradation not intermittently,

as do some valves of this description. It must be so

placed that any one taking the shower* may, whilst be-

neath the rose, be able to easily reach the handle. The

rose should not be less than 6 in. or 7 in. diameter.

Fig. 12 illustrates the complete fitting up of this bather's

shower-bath.

In hydropathic establishments it might be an improve-

ment to add a small foot-bath, formed by a sinking of

about 6 in. in the floor, and filled with hot water; for

physiologists tell us it is bad for invalids to enter the

hot rooms with cold feet. Supply pipes, a waste, and

overflow would have to be provided for this bath, and

a marble seat might be placed round it. A marble

coping and mosaic flooring would render it pleasing in

appearance.
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I have hereinbefore, at Fig. 4, given plan and sections

of a plunge bath, and shown its water-fittings. The

FIG. 17.

-Copper bell

Giinmctol ffiae.

Bather's Shower Bath.

overflow and waste run into cast-iron drainpipes, which

should be employed till outside the building. On the

H 2.
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end of the overflow pipe is screwed a gunmetal rose with

leather packing, the screw-holes being drilled into the

flange of pipe. For the waste I have shown a " disc
"

valve of gunmetal. This is similarly screwed to flange

of pipe, and with leather packing. The valve is opened

and closed by a movable rod. If fixed, it might catch

the toes of the swimmer, and for this reason it would

perhaps be best to set the valve itself back in a recess.

Instead of this valve, an ordinary 4-in., 5-in., or 6-in.

"
plug

"
waste could be employed, but it is rather clumsy

on such a scale. When practicable, a screw-down valve,

with wheel and spindle outside the bath, is the best

means of letting out the waste water. The supply-pipe

should be connected with the main supply just after

the water meter. The valve should be of the " screw-

down "
pattern, either with a thumbscrew, wheel and

spindle, or a key.

In coast towns, where a sea-water plunge may be

employed, a little rose on a bracket should be provided

in a convenient position, for cleansing the hair from

salt water.

Of the lavatory fittings in the cooling room, and of

the "
sanitary

"
water-fittings, it is unnecessary to speak,

except to say that, in a place devoted to the attainment

of cleanliness, plumbing of this nature should be as

perfect as possible.

A drinking fountain is a desirable feature in the

tepidarium of a bath of any pretension. It should be

placed at the coolest end of the room, affixed

to a wall, and provided with a supply-pipe, waste,
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and tap of some sort. The bowl is best formed of

glazed earthenware.

If an ornamental fountain be required in the frigi-

darium, it should be of terra-cotta or modelled glazed

ware, and must be provided with supply-pipe, waste,

and means of regulating the jet of water. A fountain

is a very desirable addition to a cooling room, as it is

restful to the ear, and may be made pleasant to the

eye by means of flowers and plants arranged around

and upon it.
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CHAPTER VII.

LIGHTING, DECORATING, AND FURNISHING.

LIGHT and shade being the soul of all ornamental effect,

we may well consider first the methods of lighting the

bath. As a rule, much artificial light will be required.

The hot rooms, being often in a basement, are as a

rule but feebly illumined from areas and the like.

Seeing that purity of atmosphere in these apart-

ments is of so vital importance, the method of artificial

lighting adopted should not be such as impregnates the

air with obnoxious and harmful, if unnoticeable, fumes.

Gas, for this reason, used in the ordinary manner, is

objectionable, as the ventilation being by means of low-

level exits for the foul air, the products of combustion

must of necessity pass by and envelop persons below

the burners, though, of course, in a diluted state.

Should, therefore, gas-lighting be employed in a suda-

tory chamber, it should for preference be on one of

those systems whereby the burner is cut off from the

atmosphere of the room, and provision made for carrying

off the fumes. Happily, the use of electric lighting is

at last increasing with marked rapidity ;
and the incan-

descent light is admirably adapted for all purposes of

the Turkish bath. Where it can possibly be adopted

it is a great addition to a bath.
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For cooling room purposes gas is not so objectionable,

except that it is heating, and assists in vitiating the

atmosphere. But inasmuch as the fumes in this case

will ascend with the general body of air, the objection

to gas is much lessened in these apartments. Never-

theless, the electric light is the illuminant to be

coveted.

The quality of the lighting in the cooling room should

be toned and softened. It is not a place for brilliant

general illumination, but rather for a soft light pervading

the whole, and auxiliary lights where required, such as

near couches, &c. a system, in fact, diametrically

opposed to sun-burner illumination. Nothing more

objectionable of its kind can well be imagined than a

glaring light in the ceiling of a cooling room. It would

be found intolerable.

For practical purposes, the greatest amount of light

required in any part of a frigidarium is that at the

heads of the couches, where it must be of such strength

as will admit of comfortable reading. One gas-burner,

or one small incandescent lamp, to every two couches

is a fair allowance. If effect be desired, there is, of

course, much in the distribution of the illuminating

agent that affects for good or evil, and the placing

and the relative powers of the lamps or burners must

be considered. The dominant point of light might

be a prettily-designed lantern with a few brilliant points

of colour in it, depending from a chain over a fountain,

throwing its rays downwards on to the falling waters,

and not in the eyes of those bathers who may be

reclining upon the couches.
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Throughout the bath, in either natural or artificial

lighting, by windows or lamps, it should be the aim

not to throw strong light in the eyes of the bather a

principle of universal application, but especially to be

regarded in a place where, more often than not, the

occupants of the various apartments are reclining, face

tipwards, on benches or couches. In the hot rooms,

as in the cooling room, little general illumination is

required. A bright artificial light in such places seems

especially painful to the eyes. What light, therefore,

may be provided in the sudatory chambers, should

be as diffused as possible, the additional lights for the

few who practise reading in these apartments being so

arranged as not to be objectionable to the majority of

bathers. The lights should be shaded so as to throw

their rays downwards in a very small compass.

Considerably more light is required in the lavatoria

and shampooing rooms. In scheming the plan of

bath rooms in a basement, where daylight can only be

obtained at one point, it is desirable, if practicable, to

arrange the shampooing room so that it may enjoy the

benefit of this light.

For effect, the scale of lighting in the bath rooms

may be a rather dark laconicum, and a gradually-

increased amount of light from thence to the sham-

pooing room. The plunge-bath chamber should be

well lighted, but not above the tone of the frigidarium,

or the bather will feel to be going from cheerfulness to

comparative gloom, which would be unpleasant. A
bright, warm light should be that in the plunge-bath

chamber, with perhaps an ornamental lamp over the
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bath itself; and if the intermediary staircase should

there be such a feature be lighted on a lower scale, the

effect on entering the frigidarium will be a cheerful

one.

DECORATING.

Under this heading, I would speak of the means of

obtaining effect in a bath, of the materials to be

employed, and of the design of features of the effect

of the whole and the proportions of its parts, rather

than of anything implying the laying on of so-called

ornament.

The architecture of a bath is interior architecture as

distinct from that involving external work. Much of

this, moreover, can often only be seen by artificial light.

These two restrictions point to the employment, for the

most part, of surface decoration, rather than of model-

ling of tiles, mosaics, marbles, in place of mouldings,

cornices, and pilasters.

There are three features of the bath that are fit

subjects for handsome designing, and they are the

frigidarium, the tepidarium, and the plunge bath. There

is an excuse for elaborating the first two, in that these

are the apartments in which the bather remains the

longest time
;
and as for the plunge, it is in itself an

object capable of giving a very pleasing effect. Over-

elaboration in respect to added ornament in the hot

rooms, however, gives an air of incongruity. Simplicity,

with good proportions, seems here the most pleasing.

The general effect of the hot rooms should be light, a
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statement which is wholly in harmony with what I have

said on their lighting, though it may not at first sight

appear to be so. The tone of the ceilings and walls and

floors should be light, the darkest portions being a dado.

A generally dark and heavy tone of colouring is very

oppressive in a sudatory chamber. Keep them light :

light ceilings of plaster for cheap baths, and of lightly

decorated, large, thin tiles, or lightly-tinted enamelled

iron, for more expensive establishments
; light walls of

white, ivory, cream, or buff glazed bricks, without start-

ling bands of a vulgar, as distinct from a really bold,

contrast
;
and mosaic floors of a light filling-in and not

too dark pattern. The risers to marble-topped benches

may be of another tone, but not too dark
; and, in place

of a dado of bare glazed bricks, it is perhaps best to

stretch Indian matting to keep the bather from the

burning wall, as at Fig. 20. This will necessitate fillets

affixed to plugs in the brickwork. Woodwork looks

best dark and polished, affording an agreeable contrast

to the lighter materials.

Bright points of colour may be obtained by stained

glass in ceiling-lights or windows, and at night by
coloured glass shades over lamps, &c.

The use of iron joists with glazed brick arches

between is not to be recommended for the ceilings of

the hot rooms. To say the least, it is a heavy-looking

arrangement. Enamelled iron may be made to look

very well if affixed in sheets of delicate tint with light

patterns, and affixed with " buttons
"

with enamelled

heads to the fireproof floors, as at Fig. 1 8. Large thin

tiles make an admirable ceiling for small baths. They
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may be fixed with ornamental wood fillets, or made

with screw-holes and affixed to ceiling joists.

Glazed brickwork for the walls of hot rooms, &c.,

should be specified to be executed with an extra neat

joint, and should bond to less than 12 in. to the foot
;

otherwise the effect of the unwieldy mortar joints is

FIG. 18.

Sec Men.

. 30*

if or
Plan., looking up.

Section and Plan of an Enamelled Iron Ceiling.

clumsy. This applies equally to walling and to arches

and vaults. Work which may pass as fair in ordinary

cases, looks coarse and rough in the glazed interior walls

of a bath. In selecting glazed bricks there is some

difficulty in obtaining really delicate tints
;
much of the

work produced is unfortunately of a very crude

colouring.
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One portion of the tepidarium, and other bath rooms,

admits of being rendered very attractive
;
and that is

the flooring. Mosaic work is always pleasing, if it be

designed with taste and executed artistically. Marble

and tile mosaics are both good, the former admitting

of a richness of effect quite its own, and the latter of

brilliant colouring. In designing marble-mosaic floors,

however, one may well fight shy of including that

senseless, purposeless description which is nowadays so

often employed as a filling-in between borders. I refer

to the heterogeneous jumble of every colour mixed

without regard to one another, and giving at a distance

a dirty grey tone, and near at hand an effect like a

gravel walk covered with faded cherry-blossom to be

flattering. Despite the fact that this method of design

is of antique origin, and has a real classical designation,

I cannot but think that it is to be avoided, and that

fillings-in should be made with tesserae of one tint, or

that mosaic should be abandoned altogether.

Given the means, it is easy to render a set of bath

rooms elaborate, with fai'ence and modelled glazed ware,

marbles and painted encaustic tiles, and many other

suitable but expensive materials
;
but for my own part

I prefer to see comparative simplicity in a sudatory

chamber, though by this I do not mean monastic

severity of style.

The general air of the frigidarium requires some

consideration. It should have an effect of its own,

quite distinct from anything else. It should have

something of the conservatory in it. It should be

richly carpeted, have much woodwork about it, and
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be pleasant with plants and laden with the murmur of

falling waters. It should be light, certainly ; cheerful,

cool, and airy looking ;
and as lofty as possible within

reason and common sense. The ceiling should be of

a light tone. A lantern-light where the light may come

in, rather than be seen, and where the vitiated air may

go out, is a pleasant and useful addition.

Points for emphasising with a view to ultimate effect

are the stairs to hot rooms if a staircase be needed

the divans or screens for couches, and an ornamental

fountain as above described. The staircase may be

rendered attractive with bowl newels, and perhaps white

marble treads to the stairs. The divans may be

rendered things of beauty by designing ornamental,

open-work wood partitions, in either an Oriental style

or otherwise. It is not easy to make small dwarf

partitions, enclosing a couple of couches, look handsome.

As a rule, they are of a flimsy and gimcrack order of

architecture. They should be made as solid as possible.

For effect there is nothing better than prettily-designed

divans.

As regards style, I do not see why one method of

design should be more suited than another for the bath.

Having become popularly known as the " Turkish "
bath,

an Eastern or Saracenic style has been often adopted

in the past. And, inasmuch as such style is essentially

an interior style of architecture, there is something to be

said on this score. It is, moreover, a style in which

surface decoration pertains rather than modelled work,

or, at least, the modelling is in very low relief. There

is yet ample scope for the display of skill in the design
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of a bath in an Oriental style, as hitherto such attempts

have only been made in a half-hearted manner
;
and in

many smaller commercial baths the unskilful use of

the style has vulgarised it to no small extent*

Considering that the old Romans brought the bath

to a great pitch of excellence far, very far, I should

be inclined to say, in advance of our present knowledge

of the subject their style of architecture would seem

fitted to its design at this day ;
and for large public

baths, larger than any yet erected in this country, one

can imagine that a very interesting design could be

made in the Roman style, founded on a study of the

old baths, and, for the sake of the interest attaching to

them, reproducing many of the original mosaics, pictures,

details, &c., of the public baths of the time of the Empire.

In a like manner in the Moorish style one could obtain

a very elegant effect by a careful study of old baths in

Eastern countries,! drawing, perhaps, some inspiration

from the courts of the palaces of the Moors, with their

pleasant retired air, for the frigidarium. I have often

thought, when looking at the late Owen Jones' splendid

model at the Crystal Palace, what an admirable frigi-

darium the Court of the Lions would make, with its

* I do not know of any building bath or otherwise, civil or domestic

in this country where the true spirit of Oriental colour decoration has

been grasped. One of the chief principles which seems to have been

missed is that in real Saracenic art the colours are employed in very

small portions only, and no colour becomes insubordinate to the general

effect.

+ Here is a branch of architectural design absolutely unstudied. Few

architects visit the East, and none enter the baths there, either in Egypt,

Turkey, or Morocco. The ordeal of the true Oriental shampooing

doubtless deters the few who might be curious about these buildings.
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spacious central area, and retired nooks suitable for

couches, and its pretty sparkling fountain and green

plants, its brilliant colouring, and general cheerfulness

of effect. Similarly, in a Roman style, a Pompeian

court seems suggestive of the arrangement of a fine

frigidarium, with its cubicida for couches, and its central

area and fountain.

The above are but theoretical suggestions as to what

might be done should the bath make such progress in

this country as may necessitate the provision of hand-

some public baths for the people. In every-day

practice there is not a great field for elaborate design-

ing in baths. Although only the Roman and Eastern

styles have been mentioned, there can be no manner of

reason why an architect should not design his bath in

whatsoever style he may please.

I have spoken of the plunge bath as a feature capable

of being rendered a thing of beauty. This is in reference

as much to its plan as to the materials of the sides and

floor, &c. There is no reason why a plunge should

always be a plain oblong on plan. It may be of any
of the shapes indicated at Fig. 19. Many bathers,

especially in warm weather, like to stay some minutes

in the plunge, and not go straight through ; they may
like to swim up and down the bath, and thus require

room to turn, and a keyhole plan, such as at A, is suit-

able, and especially useful where the bather has to return

to the end of bath he entered. Another shape is shown

at B. In ladies' baths still more margin for novel

planning is allowable, as here the true dive seldom

pertains. A delicate semi-oval plan, such as that at D,
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which is much after the pattern of the Roman bath

recently discovered at Box, could be employed ; or a

plain, circular bath with steps around, such as that of

FIG. 19.

t

a
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Empire. The Romans were fully alive to the possibilities

of the plunge bath as a subject for artistic design, and

often produced baths of great beauty.

The flooring and sides of these baths should be of a

light tint, and there should always be more or less

pure white. Nothing really is better than plain white

glazed bricks, with neat joints. With this bottom the

water always looks clean when it is clean, and shows

contamination when it exists. Marble-mosaic floorings

should be chiefly of white tesserae, any simple patterns

being executed in light tints. Delicate tints, such as

strawberry, pea green, and peacock blue, look well

through the water. The floor of the plunge bath may
thus be made very pretty. The sides are best of glazed

brickwork, neatly executed, and coping and treads of

steps of so-called white marble.

FURNISHING.

The work of the upholsterer in fitting up a Turkish

bath comprises the complete furnishing of the cooling

room with couches, lounges, ottomans, carpets, mats,

and any chairs and tables that may be required, besides

the usual furniture common to all rooms. In the

sudatory chambers may be required easy chairs of

peculiar construction, with stretched canvas seats
;

in some cases movable wooden benches in lieu of fixed

marble-topped ones
;
and any carpeting, matting, felt

for benches, curtains (if any), and Indian matting for

dadoes. These are the principal requirements that need

consideration, the remaining furnishing of subordinate

I
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apartments being, of course, of commonplace and ordi-

nary description. The refreshment department requires

possibly a coffee-maker, refrigerator, ice-box, and shelf

fittings ; but, as a general rule, no arrangements for

actual cooking.

The cooling room couches are usually made 6 ft. by

2 ft.
;
but 6 ft. 6 in. by 2 ft. 6 in. is a more liberal

allowance. They should be made of polished wood,

strongly framed, stuffed with horsehair and covered

with a red Turkey twill, as at A, Fig. 21. Where divans

are adopted, on the Eastern model, the benches must

be framed of wood, permanently fixed, and covered

with mattresses kept in their places by a wooden fillet,

as Fig. 20. Above the couch thus formed it is well to

stretch a dado of Indian matting, affixed above to a

moulded rail.

The carpets employed in the cooling room should be

soft to the tread. Nothing, of course, equals a Persian

or Turkey carpet, and one or the other should be pro-

vided when their cost can be afforded. A rich carpet

adds greatly to the effect of the room. In cases where

a polished wood floor is adopted and shown, soft durable

matting or strips of carpet must be placed along any

routes, such as from and to the hot rooms and the boot-

room, by the sides of couches, to lounges and tables, &c.

anywhere, in fact, where the bather may require to

tread. Anything in the nature of fastenings likely, by

any possibility, to injure the feet, must be carefully

avoided.

A table or two for books, papers, magazines, &c.,

should be provided in the cooling room. The provision
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FIG. 20.

Sec t,on of Bench
J/ot

<t / 4 / 2,

Section of Benches in Hot Rooms and in Cooling Room Divans.

I 2
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of lounges, &c., must depend upon the design of the

room, and whether nooks or angles are available for

their accommodation. Little wooden or metal tripod

tables must be placed by the heads of the couches

(Fig. 2 1, B).

The chairs in the hot rooms must be designed upon

some such lines as at C and D, whereat are shown an

iron, and a wooden, framed chair. Beechen frames are

best, and the seat formed of rather closely-woven canvas

fixed at top and bottom and hanging in a curve. A few

of these seats should always be provided in the hot

rooms. Movable wooden benches are constructed of

beech, oak, or well-seasoned yellow deal, as at E. The

head end is best raised as shown. Very carefully-

seasoned wood should be employed, for all joinery

purposes, in the hot rooms.

In the boot room, the pigeon-holes must not be for-

gotten, and a cushioned seat, perhaps, for taking off

boots and shoes. A shelf or shelves for linen checks is

useful in this position.

Sometimes the floor of the calidarium is carpeted all

over, but strips of matting or carpet are better. The hot

laconicum is best carpeted throughout. The tepidarium

should have strips of carpet where the bathers must

necessarily tread. In some baths it is the custom to

provide, instead of carpet, felt sandals for use in the hot

rooms. For similar reasons to the carpeting the non-

conduction of heat fine white felting is sometimes

placed in strips along the marble benches, as at Fig. 20.

Of the Indian matting for a portion of the walls above

the benches, I have already spoken.
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In the shampooing rooms, little blocks of wood shaped

as at E, Fig. 5, are required as head-rests. They should

be about 12 by 5 by 4 in., and hollowed to fit the head.

FIG. 21.

Furniture of a Turkish Bath.
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CHAPTER VIII.

PRIVATE BATHS.

THE Turkish bath in the house may be designed on any

scale, from a single room heated to the required tem-

perature by a common laundry stove, to an elaborate

suite of apartments, providing all that is found in the

public bath, and even added luxuries. It may be an

addition to an existing building or a feature designed at

one and the same time as the house.

There are, of course, many expedients for producing

perspiration by heated air much simpler than by the

special construction of a suite of bath rooms
;
but as

they will be familiar to all studying the subject of baths,

I will pass them over here as mere makeshifts. For

although there is something to be said in their favour, in

that the head is free and one can breathe cooler air,

there are serious objections to their use, as the lamps

employed burn the air, and there is also an absence of

that rapid aerial circulation which is so much to be

desired. Besides the actual objections to their use, more

or less inconvenience attends the employment of the

sheet and lamp (or cabinet and lamp) baths, and there

is little of the luxury of a true sudatorium about the

extemporised bath, admirable as it may be as a hydro-

pathic expedient.
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The bath in the house may consist of one of the

following arrangements : (i) A single room used as a

sudatory chamber and for washing ; (2) a hot room and

a washing room
; (3) a combined hot room and washing

room, and a cooling room
; (4) a cooling room, washing

room, and hot room
;
or (5) a suite of chambers of such

extent as to provide every possible luxury, such as even

the old Roman gentlemen would have coveted. Where

there is no second room the bather must use his bed

FIG. 22.

Plan of Mr. Urquhart's Small Private Bath and of the Hot Room at Sir

Erasmus Wilson's Bath at Richmond Hill.

room as a cooling and reposing room, as he must also

in the cases where only a washing room and a hot room

are provided.

For a simple sudatory chamber, where washing opera-

tions are also conducted, all that is required is a room

with brick walls and fire- and heat-proof floor and

ceiling, with an adjoining lobby, a flue to conduct

smoke from a simple stove, and a sunk washing tank

or lavatrina. Allowance must be made for a couch
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opposite the stove. Fig. 22 (A) shows the simplest form

of a bath room possible ;
it is that which Mr. Urquhart

constructed, and has described in his
' Manual of the

Turkish Bath.' It was erected by him to show how

cheaply an effective bath room might be built, the

whole arrangement, with water fittings and building of

three of its walls, only costing 3//.

The room or rooms forming the Turkish bath in a

private house should be cut off by a lobby from the

other apartments of the house, with carefully-fitting

self-closing doors at either end
;
and in the case of an

elaborate bath, another little lobby with double doors

and heavy curtains, should be placed between the

cooling room and the two bathing rooms, as at Fig. 24.

The air of the hot rooms should, of course, be perfectly

and absolutely cut off from that of the house..

The position of the bath in a house will depend upon

the size of the bath and the house and its situation.

In town houses, where the bath consists of only a wash-

ing and a hot room, the first floor will be the most con-

venient. Where a cooling room is provided, the ground

floor is as handy as anywhere ;
and this position allows of

the easier construction of the heating apparatus. In the

country, the bath is best built away from the house,

connected by a short lobby, which may be utilised for

boots, &c., as at Fig. 24. The main difficulties to be

overcome are the heating of the bath, and the non-con-

duction of heat to places where it is not wanted.

The heating apparatus of a private bath may be, for

the simplest, a common laundry stove, as at Fig. 22 (A)

and at Fig. 23 ;
for bigger baths, a small convoluted
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stove, as at Fig. 24 ;
or a furnace of firebrick with an

iron flue, as at B, Fig. 22 a plan of the hot room

(15 ft. by 12 ft.) of the bath which Sir Erasmus Wilson

built at Richmond Hill. For elaborate baths, a

small furnace wholly constructed of fireclay, such as

that of which I have given complete plans in the

chapter on "
Heating and Ventilation," would be the

best. A furnace of this description is shown in the

design for an elaborate private bath, at Fig. 25.

Should the bath be heated regularly every day, a fire-

brick furnace is certainly the best, as such furnaces

retain their heat a long time. It should be " banked "

at night. A bath only required at times, and quickly,

is best heated with a thin iron stove. A portable iron

stove and a long length of iron flue will rapidly raise

the temperature. The simple baths illustrated at Figs.

22 (A) and 23, are therefore very convenient and

effective. The principle of heating by the transmission

to the hot rooms, of freshly-heated air is also a very con-

venient one for private purposes, as on this system the

bath may be on an upper floor, and yet have its heating

apparatus conveniently stowed away below, as at Fig. 24.

A small furnace chamber, such as that at Fig. 6, ante,

must be constructed, and a hot-air flue of large section

built up to the hot room. If the bath be on the ground

floor, the construction of any form of heating apparatus

is rendered easier.

To prevent the transmission of heat to other apart-

ments of the house, the precautions hereinbefore men-

tioned must be observed. Hollow walls must be provided

round the heated chambers, to prevent loss of heat on
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the external side, and the transmission of heat through

internal walls. The floors above and below should

if not of solid fireproof construction be formed as

described in the section dealing with the design of the

sudorific chambers, with puggings of slag-wool, as-

bestos, sawdust, or materials having similar properties.

Windows should be double. Wherever possible, con-

crete floors should be provided to the hot rooms and

washing rooms, so that they may be covered with tiles or

mosaics, and on account of the spilling of water. It

should be needless to point out the necessity of having

most careful regard to safety from fire by the stoves or

furnaces.

The ventilation of private baths should receive as much

careful attention as those for public use. The hollow

external walls may often be used with advantage for the

extraction of the vitiated air, which must be let into the

cavity at the floor level. If the bath be constructed

on the ground floor, with nothing beneath, the system

of carrying off the vitiated air by horizontal conduits

recommended for public baths should be employed,

as in the accompanying design for a large private bath,

where the whole of the foul air is drawn into one vertical

shaft of sufficiently wide section. Much that I have

said on the heating and ventilation, and, indeed, on

many matters in connection with the design of public

baths, applies in the case of the private one, and the

reader is therefore referred to preceding pages for many
hints as to its construction.

In the accompanying figures I have endeavoured to

explain the arrangement and construction of private
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baths, from those formed by converting existing rooms

into bath rooms, to an elaborate and complete design.

Fig. 22 (A) is a plan of Mr. Urquhart's cheap private

bath, an apartment only measuring n ft. by -16 ft,

yet forming an effective sudatory chamber, with simple

iron stove, couch, seat, and sunk tank or lavatrina. On
this principle I have arranged the plans of the baths

adapted to existing rooms in a house, shown at Fig. 23.

One plan shows a hot room built on to an existing

ordinary bath room. A doorway is formed in the old

external wall, and the new chamber constructed with

hollow walls, with glazed bricks internally. An extra

room would, of course, be thus formed on the floor

below. A fireproof floor would be provided, and the

pipes from iron stove conducted to old fireplace in

bath room, which would become the lavatorium, and

undressing room if necessary. A double-doored lobby

is formed in the latter apartment, and the slipper bath

used as ordinarily. It will be seen that by appropriating

the adjoining bed room, a frigidarium is obtained, by

taking away the flue-pipe to a new chimney, and

knocking a doorway through the old partition wall, thus

making a complete set of bath rooms.

The other plan, given at Fig. 23, shows an existing

room divided into a combined hot room and washing

room, and a cooling room. Three of the walls being

ordinary external walls, the hot room is lined

with lath and plaster on quartering, leaving an air-

space between to prevent loss of heat by absorption

and radiation. One or two of the spaces between the

quarters should be formed into lath and plaster flues,
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for the withdrawal of the vitiated air, being connected

below with the hot room, and above lead into the open

air. A pugged partition and double-doored lobby

P/an of portion /-' F/oo/' o/ fiou-se

*5/?o>r-tng ^Sudatory chamber Autft on,und
ordinary bathroom used o& Laraforiun.

Plan of Room [2o'* /o'J
divided

into Frigidarium and combined fftlarftd/rei-ersc)<5cctun

int and Liavatoriurri of Zsarafrinu
v5ra/c-

A.-.- e ' i s *j- / /j- .-o ri

Methods of constructing Turkish Baths in existing Houses.

separate the rooms. Space is left in the hot room for

a full-length couch opposite the radiating stove, which

has a metal screen around to protect the more adjacent
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walls from the heat. A lavatrina is provided, as shown

at the enlarged section. A nook is formed for a shower.

This recess could be fitted with enamelled iron screen

and hood, as at the end of elaborate slipper-baths. A
couple of couches, lavatory, and toilet table are com-

pactly arranged in the little frigidarium.

Where these plain iron radiating stoves are employed,

the fresh air should be admitted as near the stove as

possible, and if the inlet be connected with a space

formed round the stove by a sheet-iron jacket, the air

will enter the room at a considerably raised temperature.

The temperature of the incoming air in a bath where

the heat radiates directly from the stove or furnace to

the body of the bather, is not a matter of such vital

importance as it is in cases where the heat is transmitted

through the agency of the air itself.

Cost of construction being now so constant a factor

in every consideration, I have been led to give the

above plans and descriptions of cheaply -formed baths

as suggestions for the adaptation of other rooms. But

plans of more elaborate baths are occasionally required,

and at Fig. 24 I give the plan and cross section of a

bath constructed as an appendage to, and at one and

the same time as, the house. In this plan all necessaries

are liberally provided for, but there is no extravagant

outlay on elaboration of features and decoration. It

is arranged on the first floor of a projecting wing off

the main building. The frigidarium is cut off from the

corridor or landing of the house by a lobby, which

provides a w.c. and a space for boots and shoes and

linen and towels. Between the frigidarium and bath



126 THE TURKISH BATH:

rooms is a doublc-doored lobby of a kind that is very
useful in both public and private baths. Hung with

A complete Private Turkish Bath.

heavy curtains over the inner face of either door, it

forms a perfect preventive against the entry of the air
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of the hot rooms into the cooling room. Between the

combined tepidarium and lavatorium and the laconicum

is a glazed partition with a doorway, fitted with a

curtain if necessary. The walls are 18 in. 9 in. and

4^ in., with 4^ in. cavity, used for ventilation. The

bath rooms are lined with glazed brickwork. The floor is

of fireproof, iron and concrete, construction. Enamelled

iron sheets are screwed to the ceiling joists in the hot

rooms, and pugging placed over. Under the laconicum is

the stokery and furnace chamber, fitted with a small con-

voluted stove, a hot-air shaft leading to the bath room.

Fresh air comes to the stove by horizontal flues from

either side of the building. The windows in the bath

rooms are double. In the laconicum are two felt-covered

wooden benches, as at Fig. 21 (E), ante, and a similar

bench occupies one side of lavatorium, opposite which

is the lavatrina, 18 in. deep, partly sunk into the floor and

partly raised. The shower should be placed over this.

In the frigidarium are two couches, hooks for clothes,

lavatory, and toilet tables, &c. This would be a very

effective plan for a comfortable private bath.

The ordinary
"
slipper,"

"
length," or " shallow

"
bath is

out of place in the rooms of a Turkish bath
;
but where

the bath has to be adapted with economy to an existing

bath room, as at Fig. 23, and in cases where, say, some

members of a family take the Turkish bath and others

the ordinary warm bath, it may remain as at the last-

named figure, and serve the purposes of a lavatrina. The

lavatrina, as designed in the plan of the large Turkish

bath appended, however, is the most convenient appara-

tus to facilitate the orthodox method of lathering and
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washing oneself in this style of bathing, as distinct from

the ordinary method of immersion in a large body of

water
;
and as the former manner is the most economical

of water, it is unnecessary, in providing a Turkish bath

in a house, to make any increased provision for the

supply of hot and cold water over and above that which

would be allowed for an ordinary slipper-bath.

In a private bath the lavatorium will also serve the

purpose of a tepidarium. This chamber should therefore

be as large as possible. In it may be required a sham-

pooing slab, and, possibly, a small plunge bath, in addi-

tion to the lavatrina, reclining-bench, and what water

fittings are to be provided. All that will be required

are hot and cold water taps over the edge of the lava-

trina, which should also have a waste and overflow.

Having to be worked by the bather himself, the shower

arrangement should be such as shown at Fig. 17, ante.

This will serve all purposes, unless a douche and a needle

are desired, when the regulating valve of this appliance

must be placed conveniently within the bather's reach

while standing in the bath.

The private bather, unless he can afford to engage a

bath-man, must look upon shampooing as a luxury but

not a necessity of the bath. Dr. W. J. Fleming, in a

lecture on the "
Physiology of Turkish Baths," read

before the Glasgow Physiological Society some years

back, said that the accessories of shampooing, &c., are,

despite the popular opinion to the contrary, non-essential.

A shampooing slab which must be of marble is there-

fore not a necessary provision in any but very elaborate

private baths.
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A complete private bath must contain the piscina, or

plunge. Unless space and expense be no object, this

cannot well be made capable of affording a vigorous

dive
;
but endeavours should be made to secure a bath

of such dimensions as will admit of a refreshing immer-

sion of the whole body. It will be constructed and fitted

exactly as a small public plunge bath.

The frigidarium of a private bath should be as pleasant,

cheerful, and comfortable as possible. It should be a

cosy place where the bather may recline and cool, and

smoke and read, or otherwise divert himself to his heart's

content. If so preferred, it might be arranged like an

Eastern divan
;
or it might be a simple, homely room,

fitted with one or two comfortable couches. A fireplace

may here be a desirable feature, for appearance sake,

during the winter months. The room should be really

ventilated viz. well supplied with pure, fresh air, and

with effective means of withdrawing the vitiated atmo-

sphere, since, as I have pointed out in the chapters on

public baths, the cooling process is, in its way, as important

as the heating, it being essential that the bather should

expose the whole surface of his skin to volumes of pure

cool air.

At Fig. 25, pages 130 and 131, I give plans of a large

private Turkish bath. It is such a building as would be

a most desirable and pleasing addition to a country

mansion
;
and considering the money prodigally lavished

over the appurtenances of the modern mansion house, it is

indeed surprising that more has not been attempted in

the way of appending a feature that is at once a talisman

of health, a cure for disease, and an untold luxury. The

K
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public bath may be a blessing, but for comfort and

luxury it cannot compare with the well-appointed private

bath.

The design I give as a suggestion, to be modified

and adapted to any style of design. The building

could be connected to the house by a corridor, or by a

glazed xystos, either abutting on to the main wall of

house or a little detached. Off the lobby to the fri-

gidarium are recesses for boots and for linen. The

frigidarium about 1 5 ft. square has benches fitted up

like one side of a divan, bay windows with space for

plants and flowers, lavatory and toilet-table, and an

ornamental fountain. A lobby separates this apartment

from the bath rooms, and off it are a w.c. and a towel

closet, which latter could be supplied with hot air.

The combined lavatorium and tepidarium 14 ft. square

is a domed chamber, with semicircular recesses

containing the plunge bath and lavatrina. A sham-

pooing bench is shown. A marble dado surrounds the

walls, and marble corbels are provided to pendentives of

dome which could be of brick or terracotta and con-

crete and marble springers to horse-shoe arches. The

shower is placed over the lavatrina. Plenty of space is

left for a bench or chair in this chamber. Adjoining is

the laconicum with a firebrick furnace, after the nature of

that of which I have before given full detailed drawings.

The vitiated air is drawn through flues in the floor, to a

shaft on the opposite side to the chimney. The stokery

and coke-store adjoin the laconicum. Fresh air would

be admitted to the furnace as explained in the detailed

description of the furnace illustrated at Fig. 10. If there
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were no available supply of water from house, a boiler

and tank could be placed in the stokery, and a cistern on

the flat roof. The flat roof, if of iron and concrete, would

form an abutment to dome. If thought desirable, the

same flat roof could be carried over the combined tepi-

darium and lavatorium. An air space should be left

between the masonry of dome and covering of copper

or other material. The lights should be double glazed.

With the radiating stove there is no objection to the

loftiness of the dome. This bath could be perfectly

ventilated and supplied with pure heat of a most hygienic

character.
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CHAPTER IX.

THE BATH IN PUBLIC AND PRIVATE INSTITUTIONS,
ETC.

THE bath for the hydropathic establishment will

generally be required in connection with, and what

is of greater moment in harmony with, other baths,

such as medicated baths, Russian or vapour baths, and

the ordinary douche, wave, spray, and needle baths,

which, where the Turkish bath is included, may often

be efficiently administered with the appliances usually

provided in the shampooing and washing room. More-

over, if the establishment include the pumilio-pine

treatment, or system of pine-therapeutics, there will

be required rooms or halls for the inhalation of dry

pine and phial vapour. The nature of the communica-

tion between these different baths, as the medicated,

Russian, &c., and the Turkish bath, and their relative

positions, must be carefully studied. It should be com-

pact and the various passages and corridors as short as

possible, these passages and corridors being provided

with means for maintaining them at a suitable, and

uniformly equable, temperature. This latter point we

do not find so carefully studied in hydropathic establish-

ments as its importance would warrant. The conse-

quence is that, in passing backwards and forwards to
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and from the different bath rooms, the delicate invalid

contracts a serious chill.

I give herewith, at Fig. 26, a plan of the baths at the

FIG. 26.

Plan of the Baths at the Hotel Mont Dore, Bournemouth.

H6tel Mont Dore, at Bournemouth, which, though

not confessedly a hydropathic institution, has yet a fine
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bathing establishment of the hydropathic type, as well

as complete arrangements for the administration of the

pine cure. These baths include a Turkish bath, with

three hot rooms, a shampooing room, and cooling room,

connected by an anteroom with the suite of miscella-

neous bath rooms of the gentlemen's department. The

latter comprise a room for the tonic water baths, such

as the needle, douche, sitz, hip, and wave
;
a room or

"
hall

"
for the inhalation of pine vapour, whilst in a bath

of condensed steam
;
and a room for the administration

of the Mont Dore cure, consisting of the application of

pulverised Mont Dore water, or spray, to the eye, nose,

or ear, as may be required, this room being also used

for the inhalation of dry pine. In addition are a range

of slipper baths, in comfortably fitted bath rooms, for the

purposes of electric and medicated baths, such as those

of pine extract, sulphur, iodine, &c., &c., and for ordinary

hot and cold spring-water and salt-water baths. In

connection are arranged dressing and reposing rooms,

besides necessary subsidiary apartments. A somewhat

similar suite of rooms is arranged for ladies on the other

side of the block. There is no separate Turkish bath,

however
;
certain days of the week are set apart exclu-

sively for ladies' use. The steam boilers, which supply

the steam to the vapour baths and pine-vapour baths,

and the water super heaters, as well as the hotel lift and

pumping machinery, are arranged in a basement under

the stairs, anteroom, tepidarium, and shampooing

room.

It will be seen that the compact little Turkish bath,

which was arranged under the direction of the late



ITS DESIGN AND CONSTRUCTION. 137

Mr. Charles Bartholomew, is in direct communication with

the other baths, allowing the bather to pass from the hot

rooms, or shampooing room, to medicated or pine bath,

or vice versd. In designing the plan of baths of the

type of those at the Mont Dore, this intercommunication

between the various baths is the point to be most care-

fully studied. Direct communication is required between

the Turkish, and the Russian, bath, inhalation hall, and

medicated baths, as some methods of treatment render

this an absolute necessity.

In a small establishment the hydropathic appliances

are movable, and used in ordinary bath rooms, the

Turkish bath being the only feature requiring special

design.

A true hydropathic establishment of any size should

be provided with two Turkish baths, one for ladies and

one for gentlemen, as the power and efficiency of the

treatment may depend upon the regularity and persis-

tency with which it is carried out. Where there is only

one bath, it has to be set apart on different days for the

use of ladies and gentlemen, and it is evident that the

benefit of a course of baths may be greatly lessened

by the occasional unreadiness of the bath. Two suites of

rooms should, therefore, be provided. It may be that

they will be most economically constructed and worked

if arranged side by side, so that they may have their

furnaces together, and be stoked with economy.

Where, as in country establishments, there is plenty

of room, it is often convenient to arrange the Turkish

and other baths on the ground floor adjoining the main

building, a corridor of connection being placed, if neces-
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sary. It should be remembered, however, that invalids

have to be taken often carried or wheeled in movable

chairs to the baths, and allowance should therefore be

made for the passage of such a wheeled chair from the

top story, by way of a lift, to the door of the baths.

In a large establishment, a full complement of rooms

should be provided for the Turkish bath viz. three

hot rooms, a washing and shampooing room, and a cool-

ing room. They will, of course, be on a small scale
;
but

the whole number should be provided. A plunge bath

should also be added, but in small hydropathics may be

dispensed with altogether.

For hydropathic purposes the lavatorium is generally

required to have rather more elaborate water-fittings

than other baths. The needle bath should include the

ascending shower, the back shower, and the spinal douche

a small nozzle behind the rose of the vertical shower.

The regulating appliances for these various showers,

sprays, &c., should be brought together, and conveniently

placed for the attendant. A very ingenious appliance,

suitable for a hydropathic bath, is a thermometer regu-

lating valve, which indicates the temperature of the

water being supplied to the bather. The waters mix

in a ball, into which is inserted the bulb of a sensitive

thermometer, which rises and falls as the hot or cold

handles are turned.

If the shampooing and washing room of the Turkish

bath is to be used for the administration of the tonic

water baths to other bathers besides those taking the

Turkish bath, it must be made of ample dimensions. So,

also, if the cooling room is to be used as a reposing
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room for other bathers, it must be made of large

size.

Perfect ventilation is of paramount importance in baths

used for the treatment of disease. Purity of atmosphere

in the hot rooms is a vital necessity, and so also is it in

the miscellaneous bath rooms of a hydropathic establish-

ment.

Unreadiness is a great vice in the Turkish bath

appended to these institutions. Hot rooms beneath their

proper temperature, and lukewarm water, are unpardon-

able delinquencies, either in the early morning, in the

evening, or during the day. For this reason I would

recommend a furnace of fireclay, as it retains its heat for

a long time, and is not subject to the rapid changes of

iron stoves.

Much of that which I have said with respect to the

hydropathic bath will apply to the design of the bath

for hospital and asylum purposes. Here, however,

efficiency is all that is required, and everything need be

but of the plainest description. The conditions and

exigencies of each case must determine the size, position,

and nature of the suite of bath rooms. All that has been

said upon the subject of the design and construction of

the bath must be studied, and the principles, herein

given, applied to the peculiar circumstances. So also in

regard to Turkish baths for hotels, and for residential

blocks of buildings, and for clubs.

There is a wide field for activity in Turkish bath

building, in the increased provision of baths in hospi-

tals, asylums, and public and private institutions of one

kind and another
;
and also in hotels,

"
flats," and clubs.
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The hydropathic establishments have long adopted the

Turkish bath as a powerful remedial and curative agent

in perfect harmony with the principles of the Water

Cure. But it is only occasionally that such provision

has been made in hospitals and asylums ;
and although

within the last few years noticeable innovations have

been made in this respect, the subject has heretofore

been greatly neglected. Seeing, too, the immense extent

to which co-operative living has developed, and the

consequent enormous increase in size of large hotels,

residential blocks, &c., I cannot but think that the

builders of such tenements could with advantage turn

their attention to the supplying of small Turkish baths

for the visitors and residents.
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CHAPTER X.

THE TURKISH BATH FOR HORSES.

ANIMALS of many kinds, including horses, dogs, cows,

sheep, and pigs, have been experimented upon with

regard to the bath, and with much success. But for prac-

tical purposes all we need here consider is the design of

the bath for horses, since a bath for a horse will evidently

be suitable for a cow, and might not be wholly beneath

the dignity of a pig. It is, after all, only in connection

with the training of horses that anything of practical

importance has been accomplished in this direction.

Several Turkish baths for horses have been erected

in this country in connection with hospitals for horses,

attached to large businesses, and appended to training

stables. In the development of race-horses the treat-

ment has, according to the opinion of several authorities,

been found eminently beneficial.

The bath must be arranged in connection, and in direct

communication with the stables. It may consist, as

Fig. 27 a plan of a bath built for the Great Northern

Railway Company's hospital for horses of a washing,

and two hot, rooms. An airy shed will do for a place

for the animals to cool, and in fine weather they will

derive more benefit from being turned out in the open.

In the plan given it will be seen that the horse is led
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through the washing room into the first hot room.

Without turning round, he may be led into the second

hot room and thence into the washing room again. In

the hot rooms, which are heated by a convoluted stove,

are stocks, wherein, if restive, the animal can be secured.

A similar arrangement is made in the washing room,

where, after undergoing the sweating process, the horse

is groomed down, an operation that should be per-

formed in part with an iron strigil, much after the

FIG. 27.

Plan of the Great Northern Railway Company's Turkish Bath

for Horses.

pattern of those employed upon their own bodies by
the ancient Romans.

These equine Turkish baths need be very inexpensive

and simply constructed, though, where it is desired to

do the thing well, glazed bricks should, for the sake

of cleanliness, be used for lining the walls. All that

will be required in the washing rooms is a couple of

draw-off taps with hot and cold water, some pails, a
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scraper, and wash-leather. On leaving the sudatory

chamber, the horse should first be well scraped with

the scraper, carefully sponging, or dousing him, if neces-

sary, with warm water. Buckets of hot, tepid, and cold

water should then be thrown over him, and having been

well rubbed down with the leather, he should then be

covered with a cotton sheet, and his legs bandaged with

cotton bands, the sheets, &c., being gradually removed

after an interval of about a quarter of an hour, and the

animal turned into a shed, or into the open, to cool.

THE END.
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By Prof. S. P. THOMPSON. Third edition in Pre-

paration.

Philipp Reis, Inventor of the Telephone : a Bio-

graphical Sketch. By Prof. S. P. THOMPSON.
8vo, cloth ... ... ... ... ... ... 76

Polyphase Electric Currents and Alternate Cur-
rent Motors. By Prof. S. P. THOMPSON.
Second edition, 9 coloured and 8 folding plates,

520 pp. demy 8vo ... ... ... ... ... i i o

Electrical Tables and Memoranda. By Prof. S. P.
THOMPSON and E. THOMAS. 64mo, roan, gilt

edges i o

Ditto ditto, in celluloid case ... ... ... i 6

Practical Calculation ofDynamo-Electric Machines
(Continuous-Current Machinery). By A. E.
WIENER. Second edition, 381 illus. 727 pp.
royal 8vo. (New York] ... ... ... net 12 6

ELECTRO-TECHNICAL SERIES.

By E. J. HOUSTON and A. E. KENNELLY.

Crown 8vo. (New York).

Alternating Electric Currents. Third edition, 102
illus. 271 pp. ... ... ... ... ... net 4 6

Electric Arc Lighting. Second edition, 172 illus.

437 PP- et 4 6

Electric Heating. 86 illus. 290 pp net 4 6

Electric Incandescent Lighting. Second edition,
161 illus. 508 pp. ... ... ... ... net 4 6

The Electric Motor. 122 illus. 377 pp. ... net 4 6

Electric Street Railways. 158 illus. 367 pp. net 4 6

Electric Telegraphy. 163 illus. 448 pp. ... net 4 6
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The Electric Telephone. Second edition, 151
illus. 454 pp. ... ... ... ... ... net 4 6

Electro-Therapeutics. Second edition, 147 illus.

452 PP net 4 6

Magnetism. 94 illus. 294 pp. ... ... ... net 4 6

GAS & OIL ENGINES.
The Theory of the Gas Engine. By D. CLERK,

Second edition edited by F. E. IDELL 180 pp.
i8mo, boards. (New York] ... ... ... net 2 o

The Design and Construction of Oil Engines.
By A. H. GOLDINGHAM. Second edition, 108

illus. 255 pp. crown 8vo. (New York) ... net 66
Practical Hand-Book on the Care and Manage-

ment of Gas Engines. By G. LIECKFELD.
Third edition, square 16mo. (New York)... ... 3 6

Gas Engines and their Troubles. By E. W.
ROBERTS, with chapters on the Design and Con-
struction of Launches, by PROF. W. F. DURAND.
Illustrated, crown 8vo. (New York) ... net 4 6

Gas and Petroleum Engines. A Manual for Stu-

dents and Engineers. (Finsbury Technical

Manual.) By Prof. W. ROBINSON. Second
edition, 474 illus. 950 pp. demy 8vo ... net i i o

GAS LIGHTING.

Gas Analyst's Manual (incorporating Hartley's
"Gas Analyst's Manual" and "Gas Measure-
ment "). By J. ABADY. 102 illustrations, 576
pp. demy 8vo ... ... ... ... net 18 o

Illuminating and Heating Gas. A Manual of

Manufacture of Gas irom Tar, Oil, etc. By
W. BURNS. Crown 8vo ... ... ... ... 5 o

Lighting by Acetylene. By F. DYE. 75 illus.

200 pp. crown 8vo ... ... ... ... net 6 o
A 5
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Gas Lighting and Gas Fitting. By W. P. GERHARD.
Second edition, 190 pp. i8mo,boards. (New York) net

A Treatise on the Comparative Commercial
Values of Gas Coals and Cannels. By D. A.
GRAHAM. 8vo

The Gas Engineer's Laboratory Handbook. By
J. HORNBY. Second edition, 69 illus. 328 pp.
crown 8vo ... ... ... ... ... net

Manual for Gas Engineering Students. By
D. LEE. i8mo

Practical Treatise on the Manufacture and
Distribution of Coal Gas. By W. RICHARDS.

29 plates, 364 pp. demy 4to

A Comparison of the English and French
Methods of Ascertaining the Illuminating
Power of Coal Gas. By A. J. VAN EIJND-
HOVEN. Crown 8vo ...

HOROLOGY.
Watch and Clock Maker's Handbook, Dic-

tionary and Guide. By F. J. BRITTEN. Tenth
edition, 450 illus. 492 pp. crown 8vo ... net 5 o

The Springing and Adjusting of Watches. By
F. J. BRITTEN. 75 illus. 152 pp. crown 8vo net 3 o

Prize Essay on the Balance Spring and its Iso-

chronal Adjustments. By M. IMMISCH. 7 illus.

50 pp. crown 8vo ... ... ... ... ... 2 6

Treatise on Watchwork, Past and Present. By
H. L. NELTHROPP. Illustrated, 318 pp. crown 8vo 6 6

HYDRAULICS.
PUMPS, WATER WHEELS. (See also WATER SUPPLY.)

Pumps : Historically, Theoretically and Practically
Considered. By P. R. BJORLING. Second edition,

156 illus. crown 8vo ... ... ... ... ... 7 6
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Pump Details. By P. R. BJORLING. 278 illus.

211 pp. crown 8vo ... ... ... ... ... 76
Pumps and Pump Motors : A Manual for the use

of Hydraulic Engineers. By P. R. BJORLING.
Two vols., 261 plates, 369 pp. royal 4to ... ...330

Practical Handbook on Pump Construction.

By P. R. BJORLING. Second edition, 9 plates,

90 pp. crown 8vo ... ... ... ... ... 5 o

Water or Hydraulic Motors. By P. R. BJORLING.
206 illus. 287 pp. crown 8vo ... ... ... 9 o

Hydraulic Machinery, with an Introduction to

Hydraulics. By R. G. ELAINE. Second edition in

the press.

Practical Hydraulics. By T. Box. Thirteenth

edition, 8 plates, 88 pp. crown 8vo ... ... 5 o

Hydraulic, Steam, and Hand Power Lifting and
Pressing Machinery. By F. COLYER. Second
edition, 88 plates, 211 pp. imperial 8vo ... ... i 8 o

Pumps and Pumping Machinery. By F. COLYER.
Vol. I. Second edition, 53 plates, 212 pp. 8vo i 8 o

Vol. II. Second edition, 48 plates, 169 pp. 8vo 150
Construction of Horizontal and Vertical Water-

wheels. By W.CULLEN. Second edition, small 410 5 o

Tables giving Hydraulic Mean Depth and Area
of Circular Sewers. By R. DE SALIS. 8vo,
sewed ... ... ... ... ... ... ... i o

Donaldson's Poncelet Turbine and Water Pres-

sure Engine and Pump. By W. DONALDSON.

4*0 5 o

Principles of Construction and Efficiency of
Waterwheels. By W. DONALDSON. 8vo ... 50

Practical Hydrostatics and Hydrostatic Formulae.

By E. S. GOULD. 27 illus. 114 pp. i8mo, boards.

(New York) ... ... ... ... ... net 2 o
A 6
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Hydraulic and other Tables for purposes of

Sewerage and Water Supply. By T. HENNELL.
Second edition, 70 pp. crown 8vo ...

Experiments on the Friction of the Leather
Collar in Hydraulic Presses. By J. HICK. 8vo,
sewed ...

Hydraulic Tables for finding the Mean Velocity and

Discharge in Open Channels. By T. HICHAM.
Second edition, go pp. super-royal 8vo ...

Tables for Calculating the Discharge of Water
in Pipes for Water and Power Supplies. In-

dexed at side for ready reference. By A. E. SILK.

63 pp. crown 8vo

Simple Hydraulic Formulae. By T. W. STONE.

9 plates, 98 pp. crown 8vo ...

INDUSTRIAL CHEMISTRY AND

MANUFACTURES.

Perfumes and their Preparation. By G. W.
ASKINSON. Translated from the Third German
Edition by I. FUEST. Second edition, 32 illus.

312 pp. 8vo. (New York) ... ... ... net 12 6

Brewing Calculations, Gauging and Tabulation.

By C. H. BATER. 340 pp. 641110, roan, gilt edges i 6

A Pocket Book for Chemists, Chemical Manu-
facturers, Metallurgists, Dyers, Distillers, etc.

By T. BAYLEY. Seventh edition, 550 pp. royal

32mo, roan, gilt edges ... ... ... ... 5 o

A Pocket Book for Pharmacists, Medical Prac-

titioners, Students, etc. By T. BAYLEY. Royal
321110, roan, gilt edges ... ... ... ... 3 o

Practical Receipts for the Manufacturer, the

Mechanic, and for Home use. By H. R. BERKE-
LEY and W. M. WALKER. 250 pp. demy 8vo net 7 6
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A Treatise on the Manufacture of Soap and
Candles, Lubricants and Glycerine. By W. L.
CARPENTER and H. LEASK. Second edition,

104 illus. 456 pp. crown 8vo ... ... ... 12 6

A Text Book of Paper Making. By C. F. CROSS
and E. J. BEVAN. Second edition, 82 illus. 336 pp.
crown 8vo ... ... ... ... ... ... 12 6

The "Non Plus Ultra" Soda Fountain Re-
quisites of Modern Times. A Practical

Receipt Book for Druggists, Chemists, etc. By
G. H. DUBELLE. Second edition, crown 8vo.

(New York} ... ... ... ... ... net 50
Treatise on the Evaporation of Saccharine,

Chemical and other Liquids by the Multiple
System in Vacuum and Open Air. By J.
FOSTER. Second edition, 49 plates, 760 pp. 8vo, net i i o

Practical Studies in Fermentation. By E. C.
HANSEN. Translated from the German by
A. K. MILLER, Ph.D. 290 pp. 8vo 12 6

The Chemistry of Fire and Fire Prevention. By
H. and H. INGLE. 45 illus. 290 pp. crown 8vo ... 90

Brewing with Raw Grain. By T. W. LOVIBOND.
Crown 8vo ... ... ... ... ... ... 5 o

Principles of Leather Manufacture. By Prof. H.
R. PROCTER. 101 illus. 520 pp. medium 8vo net 18 o

Theoretical and Practical Ammonia Refrigera-
tion. By I. I. REDWOOD. Third edition, square

* i6mo. (New York) ... ... ... ... net 46
Breweries and Maltings. By G. SCAMMELL and

F. COLYER. Second edition, 20 plates, 178 pp.
8vo ... ... ... ... ... ... ... 12 6

Text Book of Physical Chemistry. By C. L.

SPEYERS. 230 pp. demy 8vo. (New York) ... 9 o

Spons' Encyclopaedia of the Industrial Arts,
Manufactures and Commercial Products.

1,500 illus. 2,100 pp. super-royal 8vo.

In 2 Vols., cloth ... ... .. ... 3 10 o

,, 5 Divisions, cloth ... ... ... .. 3116
,, 2 Vols. half morocco, top edge gilt ... 4 10 o



22 E. & F. N. 8PON. LIMITED.

Pigments, Paints and Painting. By G. TERRY.

49 illus. 392 pp. crown 8vo... ... ... ... 76
Tables for the Quantitative Estimation of the

Sugars. By E. WEIN and W. FREW. Crown 8vo 6 o

Workshop Receipts. For the use of Manu-
facturers, Mechanics and Scientific Amateurs.
Crown 8vo, 5 vols. ... ... ... ... each 5 o

First Series. MISCELLANEOUS. 103 illus.

420 pp.
Second ,, CHEMICAL MANUFACTURES.

1 6 illus. 485 pp.
Third ,, ELECTRICAL and METALLUR-

GICAL. 185 illus. 480 pp.
Fourth ,, HANDICRAFTS and MECHANICAL

SUBJECTS. 243 illus. 443 pp.
Fifth ,, MISCELLANEOUS. 373 illus.

440 pp.

The Manufacture of Chocolate and other Cacao
Preparations. By P. ZIPPERER. Second edition,

87 illus. 280 pp. royal 8vo ... ... ... net 16 o

IRRIGATION.

Irrigated India. By Hon. ALFRED DEAKIN. With
Map, 322 pp. 8vo ... ... ... ... ... 8 6

Irrigation in the United States. By F. H.
NEWELL. 62 plates and 92 illus. 436 pp.- crown
8vo. (New York) net 8 6

Indian Storage Reservoirs, with Earthen Dams.
By W. L. STRANGE. 14 plates and 53 illus. 379
pp. demy 8vo... ... ... ... ... net i i o

Irrigation Farming. By L. M. WILCOX. Revised
edition, 113 illus. 494 pp. crown 8vo. (New
York) net 8 6

Egyptian Irrigation. By Sir W. WILLCOCKS.
Second edition, 46 plates, 485 pp. super-royal 8vo i 10 o

The Nile Reservoir Dam at Assuan, and After.

By Sir W. WILLCOCKS. Second edition, 13 plates,

super-royal 8vo ... ... ... ... net 6 o
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The Re-Creation of Chaldaea, or the Restoration
of the Ancient Irrigation Works on the Tigris.

By Sir W. WILLCOCKS. 10 plates, 71 pp. 8vo,
sewed ... ... ... ... ... ... net 3 6

The Assuan Reservoir and Lake Moeris. By
Sir W. WILLCOCKS. With text in English,
French and Arabic. 5 plates, 116 pp. super-

royal 8vo ... ... ... ... ... net 5 o

The Nile in 1904. By Sir W. WILLCOCKS.

30 plates, 200 pp. super-royal 8vo ... net 9 o

LOGARITHM TABLES.

Tables of Logarithms of the Natural Numbers
from i to 108,000. By C. BABBAGE. Stereotype
edition, 8vo ... ... ... ... ... ... 7

Short Logarithmic and other Tables. By W. C.

UNWIN. Fourth edition, small 4to ... ... 3

A. B. C. Logarithms for general use, with lateral

index for ready reference. By C. J. WOODWARD.
Crown 8vo, limp leather ... ... ... ... 4

MARINE ENGINEERING

AND NAYAL ARCHITECTURE.

Marine Propellers. By S. W. BARNABY. Fourth

edition, 6 plates, 187 pp. demy 8vo ... net 10 6

Marine Engineer's Record Book : Engines.

By B. C. BARTLEY. 8vo, roan ... ... net 5 o

Detailed Working Drawings of a Four-furnace,

Single-end Scotch Boiler
; Diagrammatic Pipe

and Auxiliary Plan, for a Triple Expansion
Engine ; Drawing of 1250 H.P. Triple Expansion
Engine. In case with explanatory text. (New
York) net 4 6
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Practical Marine Engineering for Marine Engineers
and Students. By W. F. DURAND. 314 illus.

706 pp. large 8vo. (New York) ... ... net i i o

The Engineer's and Draughtsman's Data Book
for Workshop and Office Use. Third edition,
crown 8vo, roan ... ... ... ... ... 3 o

Yachting Hints, Tables and Memoranda. By A. C.

FRANKLIN. Waistcoat pocket size, 103 pp. 64mo,
roan, gilt edges ... ... ... ... ... i o
Ditto ditto in celluloid case ... i 6

Steamships and their Machinery from first to last.

By J. W. C. HALDANE. 100 illus. 545 pp. 8vo ... 15 o

Tables for Constructing Ships' Lines. By
A. HOGG. Second edition. 8vo ... ... ... 7 o

Submarine Boats. ByG. W. HOVGAARD. 2 plates,

98 pp. crown 8vo ... ... ... ... ... 50
Tabulated Weights of Angle. Tee, Bulb, Round,

Square, and Flat Iron and Steel for the use of

Naval Architects, Ship-builders, etc. By C. H.

JORDAN. Fifth edition, 579 pp. royal 321110.
French morocco, gilt edges... ... ... ... 7 6

Particulars of Dry Docks, Wet Docks, Wharves,
etc. on the River Thames. Compiled by C. H.

JORDAN. Second edition, 7 coloured charts, 103

pp. oblong 8vo ... ... ... ... net 5 o

Questions and Answers for Marine Engineers,
with a Practical Treatise on Breakdowns at Sea.

By T. LUCAS. 12 folding plates, 515 pp. gilt

edges, crown 8vo. (New York] ... ... net H o

Marine Transport of Petroleum. By H. LITTLE.
66 illus. 263 pp. crown 8vo... ... ... ... 10 6

Progress of Marine Engineering from the time
of Watt to the present day. By J. MAIN. 67 illus.

crown 8vo. (New York) ... ... ... ... 7 6

Reed's Examination Papers for Extra First
Class Engineers. Third edition, 8vo ... net 14 o
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Reed's Engineers' Handbook to the Board of
Trade Examinations for certificates of Com-
petency as First and Second Class Engineers.
Seventeenth edition, 8vo ... ... ... net 14 o

Reed's Polyglot Guide to the Marine Engine, in

English, French, German and Norsk. Oblong
8vo ... ... ... ... ... ... net 10 o

Reed's Marine Boilers. Second edition, crown 8vo
net 4 6

Reed's Useful Hints to Sea-going Engineers.
Third edition, crown 8vo ... ... ... net 3 6

Gas Engines and their Troubles, and the Design,
Construction, Powering and Propulsion of

Launches. By E. W. ROBERTS and Professor
W. F. DURAND. 50 illus. 143 pp. 8vo. (New
York) ... net 4 6

Naval Architects' and Engineers' Data Book.
By T. H. WATSON. Fcap. 8vo, cloth ... net 36

MATERIALS.

Testing Machines. By A. V. ABBOT. i8mo,
boards. (New York}... ... net 20

The Cement Industry. Descriptions ol Portland
and Natural Cement Plants in the United States
and Europe, with notes on Materials and Pro-
cesses. 132 illus. 235 pp. crown 8vo. (New
York) net 12 6

Practical Treatise on the Strength of Materials.

By T. Box. Fourth edition, 27 plates, 536 pp.
8vo ... ... ... ... ... ... net 12 6

Treatise on the Origin, Progress, Prevention
and Cure of Dry Rot in Timber. By T. A.

BRITTON. 10 plates, crown 8vo ... ... ... 7 6

Portland Cement : its Manufacture, Testing and
Use. By D. B. BUTLER. Second edition in the Press.
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Cement Users' and Buyers' Guide. By CALCARE.

321110, leather ... ... ... ... ... net 2 6

Experimental Researches on Reinforced Con-
crete. By A. CONSIDERS. Translated from the

French by L. S. MOISSIEFF. 20 illus. 188 pp.
8vo. (New York) ... ... ... ... net S 6

Twenty Years' Practical Experience of Natural
Asphalt and Mineral Bitumen. By W. H.
DELANO. Crown 8vo, parchment... ... ... 2 o

Experiments on the Strength of Cement. By
J. GRANT. 8vo ... ... ... ... ... 10 6

Stone : how to get it and how to use it. By Major-
Gen. C. E. LUARD, R.E. 8vo 2 o

Notes on Concrete and Works in Concrete. By
J. NEWMAN. Second edition, 240 pp. crown 8vo 6 o

Testing of Pipes and Pipe-joints in the Open
Trenches. By M. M. PATERSON. 8vo, sewed ... 2 o

Lubricants, Oils and Greases. By I. I. REDWOOD.
8vo 4 6

Practical Treatise on Mineral Oils and their

By-Products. By I. I. REDWOOD. 67 illus. 350 pp.

demy 8vo ... ... ... ... ... ... 15 o

Silico-Calcareous Sandstones, or Building Stones
from Quartz, Sand and Lime. By E. STOFFLER.

5 plates, 8vo, sewed ... ... ... net 4 o

MATHEMATICS.

Imaginary Quantities. By M. ARGAND. Trans-
lated by PROF. HARDY. i8mo, boards. (New York)

net 2 o

Text Book of Practical Solid Geometry. By
E. H. DE V. ATKINSON. Revised by MAJOR B. R.

WARD, R.E. Second edition, 17 plates, 8vo ... 7 6

Quick and Easy Methods of Calculating, and
the Theory and Use of the Slide Rule. By
R. G. BLAINE. Second edition, i6mo, leather ... 26
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General Method of Solving Equations of all

Degrees. By O. BYRNE. 8vo, sewed ... ... i o

Symbolic Algebra, or the Algebra of Algebraic
Numbers. By W. CAIN. i8mo, boards. (New
York) ... ... .. ... ... ... net 2 o

Nautical Astronomy. By J. H. COLVIN. Crown
8vo ... ... ... ... ... ... net 2 6

Chemical Problems. By J. C. FOYE. i8mo boards.

(New York] ... ... ... ... ... net 2 o

Elementary Treatise on the Calculus for Engineer-
ing Students. By J. GRAHAM. Second edition,

276 pp. crown 8vo ... ... ... ... ... 7 6

Algebra Self-Taught. By P. HIGGS. Third edition,

crown 8vo ... ... ... ... .. ... 26
Algebra made Easy. By E. J. HOUSTON and A. E.

KENNELLY. 5 illus. 101 pp. crown 8vo. (New
York) ... ... ... ... ... ... net 3 o

Interpretation of Mathematical Formulae. By
E. J. HOUSTON and A. E. KENNELLY. 9 illus.

225 pp. crown 8vo. (New York) ... ... net 5 6

Galvanic Circuit investigated Mathematically.
By G. S. OHM. Translated by WILLIAM FRANCIS.
i8mo boards. (New York) ... ... ... net 2 o

Elementary Practical Mathematics. By M. T.

ORMSBY. 420 pp. demy 8vo ... ... net j 6

Elements of Graphic Statics. By K. VON OTT.
* Translated by G. S. CLARKE. Crown 8vo ... 5 o

Figure of the Earth. By F. C. ROBERTS. i8mo,
boards. (New York) ... ... ... ... net 2 o

Arithmetic of Electricity. By T. O'C. SLOANE.
Thirteenth edition, crown 8vo. (New York) net 4 6

Graphic Method for Solving certain Questions
in Arithmetic or Algebra. By G. L. VOSE.
i8mo, boards. (New York) ... ... ... net 20

Problems in Electricity. A Graduated Collection

comprising all branches of Electrical Science.

By R. WEBER. Translated from the French by
E. A. O'KEEFE. 34 illus. 366 pp. crown 8vo net 7 6
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MECHANICAL ENGINEERING,

STEAM ENGINES AND BOILERS, ETC.

Handbook for Mechanical Engineers. By HY.
ADAMS. Fourth edition, 426 pp. crown 8vo ... 7 6

Appleby's Handbooks of Machinery. Many
illustrations, 8vo. Sections i, 2, 3, 4 and 6 'each 3 6

Section 5... ... ... ... ... ... ... 5 o

Section i. -Prime Movers, Steam, Gas and Air Engines.
Section 2. Hoisting Machinery, Winding Engines, etc.

Section 3. Pumping Machinery and Pumping Engines.
Section 4. Machine Tools and Accessories.
Section 5. Contractors' Plant and Railway Materials.
Section 6. Mining, Colonial and Manufacturing Machinery.

The portion of Section 6, dealing with Mining Machinery,
is to be had separately, price 2s. 6d.

Engineers' Sketch Book of Mechanical Move-
ments. By T. W. BARBER. Fourth edition,

2,603 illus. 348 pp. 8vo ... ... ... ... 10 6

The Repair and Maintenance of Machinery. By
T. W. BARBER. 417 illus. 476 pp. 8vo ... ... 10 6

Slide Valve and its Functions, with special
reference to Modern Practice in the United
States. By J. BEGTRUP. 90 diagrams, 146 pp.
medium 8vo. (New York) ... ... ... net 8 o

Practical Treatise on Mill Gearing. By T. Box.
Fifth edition, n plates, 128 pp. crown 8vo ... 7 6

Essential Elements of Practical Mechanics.
By O. BYRNE. Fourth edition, post 8vo... ... 7 6

Machine Design. By Prof. W. L. CATHCART.
Part 1. FASTENINGS. 123 illus. 291 pp.

demy 8vo. (New York) . . . net 12 6

Chimney Design and Theory. By W. W.
CHRISTIE. Second edition, 54 illus. 192 pp.
crown 8vo. (New York) ... ... ... net 12 6
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Furnace Draft : its Production by Mechanical
Methods. By W. W. CHRISTIE. 44 pp. i6mo.

(New York) net 2 o

Working and Management of Steam Boilers
and Engines. By F. COLYER. Second edition,
108 pp. crown 8vo ... ... ... ... ... 3 6

Treatise on Modern Steam Engines and Boilers.

By F. COLYER. 46 plates, 140 pp. 4to ... ... 12 6

Treatise on the use of Belting for the Transmission
of Power. By J. H. COOPER. Fifth edition, 94 illus.

399 PP- demy 8vo. (New York) ... ... net 12 6

The Steam Engine considered as a Thermo-
dynamic Machine. By J. H. COTTERILL. Third

edition, 39 diagrams, 444 pp. 8vo ... ... ... 15 o

Fireman's Guide, a Handbook on the Care of

Boilers. By K. P. DAHLSTROM. Ninth edition,

fcap. 8vo. (New York) ... ... ... net 2 o

Transmission of Power by Fluid Pressure, Air
and Water. By W. DONALDSON. 8vo. ... 6 o

Diseases of a Gasolene Automobile, and How to

Cure Them. By A. L. DYKE and G. P. DORRIS.

127 illus. 201 pp. crown 8vo. (New York) net 6 6

History and Development of Steam Locomotion
on Common Roads. By W. FLETCHER. 109
illus. 288 pp. 8vo ... ... ... . ... ... 5 o

Elementary Treatise on Steam and the Use of
the Indicator. By J. C. GRAHAM. 8vo... ... 9 o

Belt Driving. By G. HALLIDAY. 3 folding plates,
100 pp. 8vo ... ... ... ... ... ... 3 6

Worm and Spiral Gearing. By F. A. HALSEY.

13 plates, 85 pp. i8mo, boards. (New York) net 2 o

Commercial Efficiency of Steam Boilers. By
A. HANSSEN. Large 8vo, sewed ... ... ... 6

Corliss Engine. By J. T. HENTHORN. Third

edition, fifth thousand, square i6mo. (New York) 3 6

Liquid Fuel for Mechanical and Industrial Purposes.
By E. A. BRAYLEY HODGETTS. 8vo ... ... 5 o
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Elementary Text-Book on Steam Engines and
Boilers. By J. H. KINEALY. Third edition,

103 illus. 259 pp. 8vo. (New York) ... ... 10 6

The A. B. C. of the Steam Engine, with a

description of the Automatic Governor. By
J. P. LISK. 6 plates, i2mo. (New York) net 2 o

Valve Setting Record Book. By P. A. Low. 8vo,
boards... ... ... ... ... ... ... i 6

Steam Power Plants, their Design and Construction.

By H. C. MEYER, Jun. 16 plates, 65 illus. i6opp.
8vo. (New York] ... ... ... ... net 8 6

The Lay-out of Corliss Valve Gears. By S. A.

Moss. 3 plates, 108 pp. i8mo, boards. (New
York] ... ... ... ... ... ... net 2 o

Steam Boilers, their Management and Working.
By J. PEATTIE. Fourth edition, 35 illus. 230 pp.
crown 8vo ... ... ... ... ... ... 5 o

Treatise on the Richards Steam Engine Indi-

cator. By C. T. PORTER. Sixth edition, 3 plates
and 73 diagrams, 285 pp. 8vo ... ... ... 90

Practical Treatise on the Steam Engine. By
A. RIGG. Second edition, 103 plates, 378 pp.

demy 4to ... ... ... ... ... ... 150
Liquid Fuel. By B. H. THWAITE. 8vo, sewed ... 4

Slide and Piston Valve Geared Steam Engines.
By W. H. UHLAND. 47 plates and 314 illus. 155 pp.
Two vols. folio, half morocco ... ... ... i 16 o

How to run Engines and Boilers. By E. P.

WATSON. Fifth edition, crown 8vo. (New York] 3 6

Practical Method of Designing Slide Valve
Gearing. By E. J. WELCH. 69 diagrams, 283 pp.
Crown 8vo ... ... ... ... ... ... 6 o

Elements of Mechanics. By T. W. WRIGHT.
Illustrated, 372 pp. 8vo. (New York) ... ... 10 6
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METALLURGY.

IRON AND STEEL MANUFACTURE.

Life of Railway Axles. By T. ANDREWS. 8vo,
sewed ... ... ... ... ... ... ... i o

Microscopic Internal Flaws in Steel Rails and
Propeller Shafts. By T. ANDREWS. 8vo, sewed i o

Microscopic Internal Flaws, Inducing Fracture
in Steel. By T. ANDREWS. 8vo, sewed ... 20

Relations between the Effects of Stresses slowly
applied and of Stresses suddenly applied in the

case of Iron and Steel : Comparative Tests
with Notched and Plain Bars. By P. BREUIL.

23 plates and 60 illus. 151 pp. 8vo. ... net 8 o-

Brassfounders' Alloys. By J. F. BUCHANAN. Illus-

trated, 129 pp. crown 8vo ... ... ... net 4 6

Foundry Nomenclature. The Moulder's Pocket

Dictionary and concise guide to Foundry Prac-
tice. By JOHN F. BUCHANAN. Illustrated, 225 pp.
Crown 8vo ... ... ... ... ... net 5 o-

American Standard Specifications for Steel. By
A. L. COLBY. Second edition, revised, 103 pp.
crown 8vo. (New York) ... ... ... net 5 o-

Galvanised Iron : its Manufacture and Uses. By
J. DAVIES. 139 pp. 8vo ... ... ... net 5 o-

Management of Steel. By G. EDE. Seventh

edition, 216 pp. crown 8vo ... ... ... ... 5 o

Galvanising and Tinning, with a special Chapter
on Tinning Grey Iron Castings. By W. T.

FLANDERS. 8vo. (New York) ... ... net 8 6

Cupola Furnace. A practical treatise on the

Construction and Management of Foundry
Cupolas. By E. KIRK. 78 illus. 361 pp. Demy
8vo. (New York) 14 o-
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Practical Notes on Pipe Founding. By J. W.
MACFARLANE. 15 plates, 148 pp. 8vo ... ... 12 6

Atlas of Designs concerning Blast Furnace
Practice. By M. A. PAVLOFF. 127 plates, 14 in.

by 10^ in. oblong, sewed ... ... ... net i i o

Album of Drawings relating to the Manufacture
of Open Hearth Steel. By M. A. PAVLOFF.

Part I. Open Hearth Furnaces. 52

plates, 14 in. by io in. oblong folio in

portfolio ... ... ... ... net 12 o

Modern Foundry Practice. Including revised

subject matter and tables from SPRETSON'S
'

Casting and Founding.' By J. SHARP. 272
illus. 770 pp. 8vo ... ... ... ... net i i o

Roll Turning for Sections in Steel and Iron.

By A. SPENCER. Second edition, 78 plates, 4to... i 10 o

The Design and Equipment of Blast Furnaces.
By JOHN L. STEVENSON. 38 illus. 114 pp. demy
8vo ... ... ... ... ... ... net 10 o

Treatise on Iron and Steel Founding. By C.

WYLLIE. Second edition, 39 illus. 324 pp. crown
8vo ... ... ... ... ... ... net 5 o

MINERALOGY AND MINING.

Rock Blasting. By G. G. ANDRE. 12 plates and

56 illus. in text, 202 pp. 8vo ... ... ... 5

Practical Treatise on Coal Mining. By G. G.
ANDRE. Two vols., 84 plates, 563 pp. royal 4to 3 12

Manual of Assaying Gold, Silver, Copper and
Lead Ores. By W. L. BROWN. Tenth edition,

132 illus. 589 pp. crown 8vo. (New York) net 10

Tin : Describing the Chief Methods of Mining, Dress-

ing, etc. By A. G. CHARLETON. 15 plates, 83 pp.
crown 8vo 12
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Gold Mining and Milling in Western Australia,
with Notes upon Telluride Treatment, Costs and

Mining Practice in other Fields. By A. G.
CHARLETON. 82 illus. and numerous plans and
tables, 648 pp. super-royal 8vo ... ... net 150

Blasting of Rock in Mines, Quarries, Tunnels,
etc. By A. W. and Z. W. DAW. go illus. 293 pp.

demy 8vo ... ... ... ... ... ... 15 o

Handbook of Mineralogy ;
determination and de-

scription of Minerals found in the United States.

By J. C. FOYE. i8mo, boards. (New York) net 2 o

Conversations on Mines. By W. HOPTON. Ninth
edition, full)' illustrated, 351 pp. crown 8vo ... 4 6

Our Coal Resources at the End of the Nineteenth

Century. By Prof. K. HULL. 157 pp. demy 8vo 6 o

Cyanide Practice. By A. JAMES. Third edition,
ii plates, 222 pp. crown 4to ... ... net 15 o

Simple Rules for the Discrimination of Gems.
By T. S. G. KIRKPATRICK. i6mo, leather ... 2 o

Hydraulic Gold Miners' Manual. By T. S. G.
KIRKPATRICK. Second edition, crown 8vo ... 4 o

Economic Mining. By C. G. W. LOCK. 175 illus.

68o pp. 8vo ... ... ... ... ... ... i i o

Gold Milling : Principles and Practice. By C. G. W.
LOCK. 200 illus. 850 pp. demy 8vo ... net i 10 o

Mining and Ore -Dressing Machinery. By
C. G. W. LOCK. 639 illus. 466 pp. super-royal 410 150

Miners' Pocket Book. By C. G. W. LOCK. Fourth

edition, 158 illus. 430 pp. fcap. 8vo, roan, gilt

edges ... ... ... ... ... ... net 10 6

Holloway Longridge Process for Extracting
Gold. By C. C. LONGRIDGE. 8vo, sewed ... i 6

Practical Handbook for the Working Miner
and Prospector, and the Mining Investor. By
J. A. MILLER. Illustrated, 254 pp. crown 8vo ... 76

Theory and Practice of Centrifugal Ventilating
Machines. By D. MURGUE. 7 illus. 81 pp. 8vo 5 o
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Examples of Coal Mining Plant. By J.
POVEY-

HARPER. Second edition, 40 plates, 26 in. by
20 in. ... ... ... ... ... ... net 440

Examples of Coal Mining Plant, Second Series.

By J. POVEY-HARPER. 10 plates, 26 in. by 20 in. net i 12 6

Miner's and Prospector's Pocket Guide to the

Mineral Ores and Metals of Australia. By T. R.

SUTTIE. Square i6mo ... ... ... net 2 o

ORGANISATION-
ACCOUNTS, CONTRACTS AND MANAGEMENT.

Management of Engineering Workshops. A
Course of Six Lectures delivered to the Insti-

tution of Junior Engineers. By A. H. BARKER.

8vo, sewed ... ... ... ... ... ... 3 o

Organisation of Gold Mining Business, with

Specimens of the Departmental Report Books
and the Account Books. By NICOL BROWN.
Second edition, fcap. folio.... ... ... net 150

Manual of Engineering Specifications and Con-
tracts. By L. M. HAUPT. Eighth edition, 8vo.

(New York) net 12 6

Engineering Contracts and Specifications. By
J. B. JOHNSON. Third edition, 566 pp. demy
8vo. (New York) ... ... ... ... net 12 6

Depreciation of Factories, Mines, and Industrial

Undertakings, and their Valuation. By E.

MATHESON. 8vo. Third edition, revised, 200 pp.
8vo, cloth ... ... . . ... ... net 7 6

Aid Book to Engineering Enterprise. By E.

MATHESON. Third edition, 916 pp. 8vo, buckram 140
Office Management. A handbook for Architects

and Civil Engineers. By W. KAYE PARRY.
medium 8vo ., ... net 10 o
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PHYSICS,

The Entropy Diagram and its Applications. By
M. J. BOULVIN. Demy 8vo ... ... ... 50

Physical Problems and their Solution. By A.

BOURGOUGNON. i8mo, boards. (New York) net 2 o

Experimental Science : Elementary, Practical and

Experimental Physics. By G. M. HOPKINS.

Twenty-third edition, 420 illus. 1,000 pp. large 8vo.

(New York) ... ... ... ... ... net i i o

Reform in Chemical and Physical Calculations.

By C. J. T. HANSSEN. Demy 410 net 66
Practical Laws and Data on the Condensation

of Steam in Bare Pipes ;
to which is added a

Translation of PECLET'S Theory and Experi-
ments on the Transmission of Heat through In-

sulating Materials. By C. P. PAULDING. 184
illus. 102 pp. demy 8vo. (New York) ... net 8 6

Physics of the Ether. By S. T. PRESTON. 8vo ... 3 6

RAILWAY ENGINEERING.

Railroad Curves and Earthwork. By C. F.

ALLEN. 106 pp. i2mo, leather, gilt edges. (New
York) net 8 6

Field and Office Tables, specially applicable to

Railroads. By C. F. ALLEN. 293 pp. i6mo,
leather. (New York) net 8 6

The two above combined in one vol. limp leather

net 1 2 6

Up-to-date Air Brake Catechism. By R. H.
BLACKALL. Eighteenth edit. 2 coloured plates, 96
illus. 305 pp. crown 8vo. (New York) ... net 8 6

Simple and Automatic Vacuum Brakes. By C.

BRIGGS, G.N.R. 1 1 plates, 8vo ... ... ... 4 o
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Notes on Permanent-way Material, Plate-laying,
and Points and Crossings. By W. H. COLE.
Fourth edition, 32 plates, 176 pp. crown 8vo ... 7 6

Block Signal Operation. By W. L. DERR. Second
edition, 25 illus. 270 pp. oblong crown 8vo. (New
York} net 6 6

Locomotive Breakdowns, Emergencies and their

Remedies. By GEO. L. FOWLER, M.E. 96 illus.

244 pp. crown 8vo. (New York] ... ... net 6 6

Formulae for Railway Crossings and Switches.
By J. GLOVER. Royal 321110 ... ... ... 2 6

Locomotive Catechism. By R. GRIMSHAW. 23rd
edition. 12 plates, 200 illus. 450 pp. 8vo. (New
York) net 8 6

Examples of Station Buildings and their Cost.

By J. W. GROVER. Folio ... ... ... ... 10 6

Railway Engineering, Mechanical and Electrical.

By J. W. C. HALDANE. 5 plates, 562 pp. demy8vo 15 o

Tables for setting-out Railway Curves. By C.IP.
HOGG. A series of cards in neat cloth case ... 46

The Construction
;
of the Modern Locomotive.

By G. HUGHES. 300 illus. 261 pp. 8vo ... ... 90
Practical Hints for Light Railways at Home and

Abroad. By F. R. JOHNSON. Crown 8vo ... 2 6

Tables for setting out Curves for Railways, Roads,
Canals, etc. By A. KENNEDY and R. W. HACK-
WOOD. 32mo ... ... ... ... ... ... 2 6

Tables for Computing the Contents of Earth-
work in the Cuttings and Embankments of

Railways. By W. MACGREGOR. Royal 8vo ... 6 o

Locomotive Slide Valve Setting. By C. E. TULLY.

Illustrated, i8mo ... ... ... ... net i o

Practical Hints on setting out Curves. By A. G.
WATSON. i8mo 6 o
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SANITATION, PUBLIC HEALTH AND

MUNICIPAL ENGINEERING.
American Plumbing Practice. 536 illus. 268 pp.

8vo. (New York) net 10 6

Sewage Purification. By E. BAILEY-DENTON. 8vo 5 o

Water Supply and Sewerage of Country Man-
sions and Estates. By E. BAILEY-)ENTON.
Crown 8vo ... ... ... ... ... net 2 6

Sewage Irrigation by Farmers. By R. W. P.

BIRCH. 8vo, sewed ... ... ... ... ... 2 6

Dirty Dustbins and Sloppy Streets. By H. P.

BOULNOIS. Crown 8vo, sewed ... ... ... i o

The Municipal and Sanitary Engineer's Hand-
book. By H. P. BOULNOIS. Third edition,

55 illus. 491 pp. demy 8vo ... ... ... ... 15 o

Sanitary House Drainage, its Principles and
Practice. By T. E. COLEMAN. 98 illus. 206 pp.
crown 8vo x .. ... ... ... ... ... 6 o

Stable Sanitation and Construction. By T. E.
COLEMAN. 183 illus. 226 pp. crown 8vo ... ... 60

Public Institutions, their Engineering, Sanitary and
other Appliances. By F. COLYER. 8vo... ... 3 6

Modern Sanitary Appliances for Healthy
Residences. By F. COLYER. Crown 8vo ... 3 o

Discharge of Pipes and Culverts. By P. M.
CROSTHWAITE. Large folding sheet in case net 2 6

Standard Practical Plumbing. By P. J. DAVIES.
Vol. I. Fourth edition, 768 illus. 355 pp. royal

8vo 7 6

Vol. II. Second edition, 953 illus, 805 pp. net 10 6

A Complete and Practical Treatise on Plumbing
and Sanitation : Hot Water Supply, Warm-
ing and Ventilation, Steam Cooking, Gas,
Electric Light, Bells, etc., with a complete
Schedule of Prices of Plumber's Work. By
G. B. DAVIS and F. DYE. 2 vols. 637 illus. and
21 folding plates, 830 pp. 4to, cloth ... net 2 15 o
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Natural and Artificial Sewage Treatment. By
Lt.-Col. A. S. JONES, V.C., and H. A. ROECHLING.
8vo ... ... ... ... ... ... net 3 6

Las Obras de Salubridad de la Ciudad de Buenos
Aires. By Hon. R. C. PARSONS. 8vo ... net 5 o

The Treatment of Septic Sewage. By G. W.
RAFTER. 137 pp. i8mo, boards. (New York) net 2 o

Sewerage and Sewage Disposal. By H. ROBIN-
SON. Second edition, i folding plate, 200 pp.

demy 8vo ... ... ... ... ... ... 5 o

Plumbing, Drainage, Water Supply and Hot
Water Fitting. By J. SMEATON. 217 illus.

236 pp. 8vo ... ... ... ... 7 &

The Law and Practice of Paving Private Street
Works. By W. SPINKS. Fourth edition, 256 pp.
8vo net 12 6

STRUCTURAL DESIGN.

(See BRIDGES AND ROOFS.)

WARMING AND VENTILATION.

American Steam and Hot-water Heating Prac-
tice. 536 illus. 268 pp. crown 4to. (New York) net

Ventilation and Heating. By JOHN S. BILLINGS.
210 illus. 500 pp. 8vo. (New York) ... net

Practical Treatise on Heat. By T. Box. Ninth

edition, 14 plates, 300 pp. crown 8vo

Health and Comfort in House Building, or Ven-
tilation with warm air by self-acting suction

power. By J. DRYSDALE and J. W. HAYWARD.
Third edition, 6 plates, 8vo

Hot Water Supply. By F. DYE. Fifth edition,

48 illus. 86 pp. crown 8vo ... ... ... net
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A Practical Treatise upon Steam Heating. By
F. DYE. 129 illus. 246 pp. demy 8vo ... net 10 o

The Engineer's Practical Guide for Fixing Hot
Water Apparatus. By J. ELDRIDGE. Second
edition, crown 8vo, sewed ... ... ... ... i o

Practical Treatise upon Warming Buildings by
Hot Water. By C. HOOD. Third edition,
revised by F. DYE. 369 illus. 600 pp. demy 8vo 15 o

Charts for Low Pressure Steam Heating. By
J. H. KINEALY. Small folio. (New York) ... 4 6

Formulae and Tables for Heating. By J. H.
KINEALY. 8vo. (New York) ... ... ... 36

Steam Heating and Ventilation. By W. S. MONROE.
89 illus. 150 pp. 8vo. (New York) ... ... net 8 6

Mechanics of Ventilation. By G. W. RAFTER.
Second edition, i8mo, boards. (New York) net 2 o

Furnace Heating. By W. G. SNOW. 44 illus.

170 pp. 8vo. (New York) ... ... ... net 6 6-

WATER SUPPLY.

(See also HYDRAULICS.)

Modern System of Water Purification or True

Softening. By W. G. ATKINS. 8vo ... net i o

Some Details of Waterworks Construction. By
W. R. BILLINGS. 28 illus. 96 pp. 8vo. (New
York) net 8 6

Treatise on Water Supply, Drainage and Sanitary
Appliances of Residences. By F. COLYER. Cr. 8vo 3 o

Report on the Investigations into the Purifica-
tion of the Ohio River Water at Louisville,

Kentucky. By G. W. FULLER. 8 plates, 4to,
cloth. (New York) ... ... ... ... ... 220

Waterworks for Small Cities and Towns. By
JOHN GOODELL. 53 illus. 281 pp. 8vo. (New
York) net 8 6-
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The Metropolis Water Act (1902). With map.
By T. HENNELL. 8vo, sewed ... ... net 2 o

Purification of Public Water Supplies. By J. W.
HILL. 314 pp., 8vo. (New York] ... ... ... 10 6

Well Boring for Water, Brine and Oil. By C. ISLER.

90 illus. 8vo, cloth ... ... ... ... net 10 o

Water Supply. By J. PARRY. New edition, 25 illus.

184 pp. crown 8vo ... ... . . ... ... 3 6

On Artificial Underground Water. By G.
RICHERT. 8vo, sewed ... ... ... net i 6

Notes on Water Supply in new Countries. By F.
W. STONE. 18 plates, 42 pp. crown 8vo ... 5 o

The Principles of Waterworks Engineering.
By J. H. T. TUDSBERY and A. W. BRIGHTMORE.
Third edition in the press.

WORKSHOP PRACTICE.

A Handbook for Apprenticed Machinists. By
O. J. BEALE. Illustrated, 141 pp. i6mo. (New
York) net 2

Bicycle Repairing. By S. D. V. BURR. Sixth

edition, 200 illus. 208 pp. 8vo. (New York) net 4

Practice of Hand Turning. By F. CAMPIN.
Third edition, 99 illus. 307 pp. crown 8vo ... 3

Boiler Makers' and Iron Shipbuilders' Com-
panion. ByJ. FODEN. Fourth edition, fcap. 8vo 5

Art of Copper Smithing. By J. FULLER. New
edition, 475 illus. 325 pp. royal 8vo. (New York)

net 12

Saw Filing and Management of Saws. By R.

GRIMSHAW. New edition, 81 illus. i6mo. (New
York) net 3

Paint and Colour Mixing. By A. S. JENNINGS.
Second edition. 4 coloured plates, 94 pp. 8vo net 5

The Mechanician : a Treatise on the Construction
and Manipulation of Tools. By C. KNIGHT.
Fifth edition, 96 plates, 397 pp. 4to ... ... 18
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Turner's and Fitter's Pocket Book. By J. LA
NICCA. i8mo, sewed ... ... ... ... 6

Tables for Engineers and Mechanics, giving the
values of the different trains of wheels required to

produce Screws of any pitch. By LORD LINDSAY.
Second edition, royal 8vo, oblong... ... ... 2 o

Screw-cutting Tables. By W. A. MARTIN. Seventh
edition, royal 8vo, oblong ... ... ... ... i o

Metal Plate Work, its Patterns and their Geometry,
for the use of Tin, Iron and Zinc Plate Workers.

By C. T. MILLIS. Fourth edition, 280 diagrams,
470 pp. crown 8vo ... ... ... ... ... 9 o

Turner's Handbook on Screw-cutting, Coning,
etc. By W. PRICE. Fcap. 8vo ... ... ... i o

Reed's Screw and Worm-wheel Cutting up-to-
date. Royal 32mo ... ... ... ... ... 2 6

Arrangement, Care and Operation of Wood
Working Factories and Machinery. By J.

RICHARDS. Second edition, crown 8vo ... ... 5 o

Pocket Book on Boilermaking, Shipbuilding, and
the Steel and Iron Trades in General. By M. J.

SEXTON. Sixth edition, 85 illus. 319 pp. royal
32010, roan, gilt edges ... ... ... ... 50

Spons' Mechanics' Own Book : A Manual for

Handicraftsmen and Amateurs. Fifth edition,

1430 illus. 720 pp. demy 8vo ... ... ... 6 o

Ditto ditto half morocco ... ... 76
Gauges at a Glance. By T. TAYLOR. Second

edition, post 8vo, oblong, with tape converter net 5 o

The Modern Machinist. By J. T. USHER. Fifth

edition. 257 illus. 322 pp. 8vo. (New York) net 10 6

USEFUL TABLES,

Weights and Measurements of Sheet Lead.
By J. ALEXANDER. 32mo, roan

Tables of Parabolic Curves for the use of Railway
Engineers and others. By G. T. ALLEN. Fcap.
i6mo .
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Barlow's Tables of Squares, Cubes, Square Roots,
Cube Roots and Reciprocals. Crown 8vo ... 6 o

French Measure and English Equivalents. By
J. BROOK. Second edition, fcap. 321110, roan ... i o

Tables of Squares. By E. E. BUCHANAN. Ninth
edition, I2mo. (New York] ... ... ... net 4 6

A Dictionary of Metric and other useful Measures.

By L. CLARK. 8vo 6 o

Land Area Tables. By W. CODD. Square i6mo,
on a sheet mounted on linen and bound in cloth 3 6

Tables for Setting out Curves from 101 to 5000
feet radius. By H. A. CUTLER and F. J. EDGE.

Royal 32mo ... ... ... ... ... ... 2 6

Transition Curves. By W. G. Fox. i8mo, boards.

(New York] ... ... ... ... ... net 2 o

Tables of the Weight of Iron. By W. J. GIRDER.
On large folding card ... ... ... ... i o

Table of the Power of Leather Belting and
Shafts. By C. L. HETT. On folding card ... i o

Tables of some of the Principal Speeds occurring
in Mechanical Engineering, expressed in Metres

per second. By P. KEERAYEFF. i8mo, sewed ... 6

Calculating Scale. A Substitute for the Slide Rule.

By W. KNOWLES. Crown 8vo, leather. ... net i o

Metrical Tables. By Sir G. L. MOLESWORTH. Third

edition, royal 321110 ... ... ... ... ... 2 o

Planimeter Areas. Multipliers for various scales.

By H. B. MOLESWORTH. Folding sheet in cloth

case ... ... ... ... ... ... net i o

Tables for setting out Half-Widths on Railways,
Roads, Canals, etc. By J. S. OLVER. Crown
8vo, cloth ... ... ... ... ... net 2 6
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Rownson's Iron Merchants' Tables and Memo-
randa, Weights and Measures. 32mo, leather ... 3 6

Spons' Tables and Memoranda for Engineers.
By J. T. HURST, C.E. Twelfth edition, 64010,
roan, gilt edges ... ... ... ... ... i o

Ditto ditto in celluloid case i 6

Optical Tables and Data, for the use of Opticians.
By Prof. S. P. THOMPSON. 1 30 pp. oblong 8vo net 6 o

Traverse Table, showing Latitudes and Departure
for each Quarter degree of the Quadrant, and for

distances from i to 100 ; to which is also appended
a Table of Natural Sines and Tangents for each

5 min. of the Quadrant. i8mo, boards. (New
York] net 2 o

Fifty-four Hours' Wages Calculator. By H. N.
*WHITELAW. Second edition, 8vo ... ... net 2 6

Wheel Gearing. Tables of Pitch Line Diameters,
etc. By A. WILDGOOSE and A. J. ORR. Fcap.
32mo ... ... ... ... ... ... net 2 o

MISCELLANEOUS,
The Phonograph, and how to construct it. By

W. GILLETT. 6 folding plates, 87 pp. crown 8vo

The Metric Fallacy. By F. A. HALSEY : and the
Metric Failure in the Textile Industry. By S. S.

DALE. 231 pp. 8vo. (New York) ... ... net

Particulars of Dry Docks, Wet Docks, Wharves,
etc. on the River Thames. By C. N. JORDAN.
Second edition, 7 coloured charts, 103 pp. oblong
8vo ... ... ... ... ... ... net

Resistance of Air and the Question of Flying.
By A. SAMUELSOX. 23 illus. 36 pp. 8vo, sewed net

Spons' Engineer's Diary and Year Book, issued

annually. 4to

The American Hardware Store. A Manual of

approved methods of arranging and displaying
hardware. By R. R. WILLIAMS. 500 illus.

448 pp. royal 8vo. (New York)
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WORKSHOP RECEIPTS
FOR THE USE OF

Manufacturers, Mechanics, and Scientific Amateurs.

Crown 8vo, cloth, with Illustrations, Price 5s.

FIRST SERIES.
SECOND EDITION, REVISED.

CONTENTS : Alloys fAmber Aquafortis Blacking Bleaching Boiler

Incrustations Bookbinding Bronzing Bronzing Powders Cameo Cutting
Candle-making Catgut Cements Cleansing Crayons Drawings Dyeing
Engraving Etching Aqua-tint Engraving Fireworks Floorcloth Fluxes
Fulminates Guncotton Gunpowder Glass Graining Iron and Steel Tem-

peringIvory Lathing and Plastering Marble Working Mother-o'-Pearl

Nitroglycerine Painting Paper Paper-hanging Papier-Mache Parchment
Pavements Photography Plating Polishing Pottery Printers' Rollers

Recovering Waste Metal Rubber Rust.

Crown 8vo, cloth, with Illustrations, Price 5s.

WORKSHOP RECEIPTS
SECOND SERIES.

Devoted mainly to subjects connected with Chemical Manufactures.

CONTENTS : Acidimetry and Alkalimetry Albumen Alcohol Alkaloids

Baking Powders Bitters Bleaching Boiler Incrustations Cements and
Lutes Cleansing Confectionery Copying Disinfectants Dyeing Staining
and Colouring Essences Extracts Fireproofing Gelatine Glue and Size

Glycerine Gut Hydrogen Peroxide Inks Iodine lodoform Isinglass

Ivory Substitutes Leather Luminous Bodies Magnesia Matches Paper
Parchment Perchloric Acid- Pigments Paint and Painting Potassium Oxalate

Preserving.

Crown 8vo, cloth, with Illustrations, Price 5s.

"WORKSHOP RECEIPTS
THIRD SERIES.

Devoted mainly to Electrical and Metallurgical subjects.

CONTENTS : Alloys Aluminium Antimony Barium Beryllium
Bismuth Cadmium Caesium Calcium Cerium Chromium Cobalt Copper
Didymium Electrics (including alarms, batteries, bells, carbons, coils [induc-

tion, intensity, and resistance], dynamo-electric machines, fire risks, measuring,
microphones, motors, phonographs, photophones, storing, telephones) Enamels
and Glazes Erbium Gallium Glass Gold Indium Iridium Iron

Lacquers Lanthanum Lead Lithium Lubricants Magnesium Manganese
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Mercury Mica Molybdenum Nickel Nisbium Osmium Palladium
Platinum Potassium Rhodium Rubidium Ruthenium Selenium Silver

Slag Sodium Strontium Tantalum Terbium Thallium /Thorium Tin
Titanium Tungsten Uranium Vanadium Yttrium -Zinc Zirconium.

Crown 8vo, cloth, with 250 Illustrations, Price 5s.

WORKSHOP RECEIPTS
FOURTH SERIES.

Devoted mainly to Handicrafts and Mechanical subjects.

CONTENTS : Waterproofing : rubber goods, cuprammonium processes,
miscellaneous preparations -Packing and Storing articles of delicate odour or

colour, of a deliquescent character, liable to ignition, apt to suffer from insects or

damp, or easily broken Embalming and Preserving anatomical specimens
Leather Polishes Cooling Air and Water, producing low temperatures, making
ice, cooling syrups and solutions, and separating salts from liquors by refrigeration

Pumps and Siphons, embracing every useful contrivance for raising and supply-
ing ^vater on a moderate scale, and moving corrosive, tenacious, and other liquids

Desiccating: air- and water-ovens, and other appliances for drying natural and
artificial products Distilling: water, tinctures, extracts, pharmaceutical prepara-
tions, essences, perfumes, and alcoholic liquids Emulsifying as required by
pharmacists and photographers Evaporating : saline and other solutions, and

liquids demanding special precautions Filtering : water, and solutions of various

kinds Percolating and Macerating Electrotyping Stereotyping by both plaster
and paper processes Bookbinding in all its details S'/rflw Plaiting and the

fabrication of baskets, matting, etc. Musical Instruments: the preservation,

tuning, and repair of pianos, harmoniums, musical boxes, etc. Clock and Watch

Mending: adapted for intelligent amateurs Photography: recent development in

rapid processes; handy apparatus, numerous recipes for sensitising and developing
solutions, and applications to modern illustrative purposes.

Crown 8vo, cloth, with 373 I/lustrations, Price 5s.

WORKSHOP RECEIPTS
FIFTH SERIES.

Containing many new Articles, as well as additions to Articles included in

the previous Series, as follows, viz. :

Diamond Cutting Labels Glass Manipulations Laboratory Apparatus
Cements and Lutes Cooling Copying Evaporating Magic Lanterns

Desiccating Metal Work Distilling Modelling Filtering Plaster Casting

Protecting Metal Surfaces Fireproofing Taps Lacquers Tobacco Pipes
Ink Tying and Splicing Electrics Tackle Packing and Storing Walking
Sticks Musical Instruments Illuminating Agents Percolation Explosives-
Stereotyping -Netting Pumps and Siphons Repairing Books Preserving-
Boat Building Waterproofing Scientific Instrument Making Boot Mending
Velocipedes.

London: E. & F. N. SPON, Ltd, 57 Haymarket, S.W.
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Finsbury Technical Manuals

EDITOR OF THE SERIES,

Prof. SILVANUS P. THOMPSON,
D.Sc., B.A., F.R.S., M.Inst.E.E., etc.

DYNAMO-ELEOTEIO MACHLNEEY. A Manual for Students of
Electrotechnics. By Professor SILVANUS P. THOMPSON, D.Sc., F.R.S.
Seventh edition, Vol. I. Continuous-Current Machinery. With 4 coloured

and 30 folding plates, and 573 illustrations in the text, 984 pp. demy 8vo,

cloth, 3Oj. net.

DESIGN OP DYNAMOS (Continuous Current). By Prof. SILVANUS
P. THOMPSON, D.Sc., B.A., F.R.S. With 4 coloured and 8 folding plates,
and 92 illustrations in the text, 243 pp. demy 8vo, cloth, I2j. net.

POLYPHASE ELECTEIC CUEEENTS and Alternate Current Motors.

By Prof. SILVANUS P. THOMPSON, D.Sc., F.R.S., etc. Second and en-

larged edition, 331 illustrations, 8 folding plates, 516 pp. demy 8vo, 2is.

GAS AND PETEOLEUM ENGINES. A Manual for Students and
Engineers. By WILLIAM ROBINSON, M.E., M. Inst. C.E, M.I. Mech. E.,
etc. Second edition, completely rewritten, 474 illustrations, 950 pp.

demy 8vo, cloth, 2is. net.

ELEMENTAEY TELEGBAPHY AND TELEPHONY. By ARTHUR
CROTCH, of the Engineer-in-Chief's Department, General Post Office,

etc. etc. 238 illustrations, 223 pp. demy 8vo, cloth, 4?. 6d. net.

HYDEAULIO MAOHINEEY, with an Introduction to Hydraulics
By ROBERT GORDON ELAINE, M.E., Assoc.M.Inst.C.E. New Edition in

the Press.

METAL PLATE WOEZ. Its Patterns and their Geometry. By
C. T. MILLIS, M.I.Mech.E. Third edition, considerably enlarged, with

216 illustrations, 406 pp. 8vo, cloth, 9^.

AN ELEMENTAEY TEEATISE ON THE CALCULUS FOE EN-
GINEERING STUDENTS. By JOHN GRAHAM, B.A., B.E. Second
edition, 288 pp. crown 8vo, cloth, Js. 6d.

London: E. & F. N. SPON, Ltd, 57 Haymarket, S.W.
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SCIENCE ABSTRACTS
SECTION A. PHYSICS.
SECTION B. ENGINEERING.

ISSUED MONTHLY BY THE

INSTITUTION OF ELECTRICAL ENGINEERS,
WITH THE COOPERATION OF

The Physical Society of London,
The American Physical Society,

The American Institute of Electrical Engineers, and
The American Electro-Chemical Society.

Section A. PHYSICS.

Annual Subscription, 18s. net, post-free.

CONTENTS : General Physics Light Heat Electricity and

Magnetism Chemical Physics and Electro-Chemistry.

During 1903 over 1500 Abstracts and References were included under the above

headings, while from January to September 1904 there are nearly 2500.

Section B. ELECTRICAL ENGINEERING.
Annual Subscription, 18s. net, post-free.

CONTENTS : Steam Plant, Gas and Oil Engines Industrial Electro-

Chemistry, General Electrical Engineering, and Properties and
Treatment of Materials Generators, Motors and Transformers

Electrical Distribution, Traction and Lighting Telegraphy
and Telephony.

During 1903 over 1000 Abstracts and References were included under the above

headings, while from January to September 1904 there are over 2000.

Annual Subscription for Both Sections,

3OS. net, post-free.

London : E. & F. N. SPON, Ltd, 57 Haymarket, S.W.
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The Journal of the Iron and Steel Institute.

Edited by BENNETT H. BROUGH, Secretary.

Published Half-yearly, 8vo, cloth, 165.

The Journal of the Institution of Electrical

Engineers.

Edited by G. C. LLOYD, Secretary.

The Transactions of the Society of Engineers.

Edited by PERRY F. NURSEY, Secretary.

Published Annually, 8vo, cloth, 155.

The Proceedings of the Incorporated Association
of Municipal and County Engineers.

Edited by THOMAS COLE, Assoc. M. Inst. C.E.

Published Annually, 8vo, cloth, 215.

The Transactions of the Institution of Mining and

Metallurgy.

Edited by C. McDERMio, Secretary.

Published Annually, boards, 2 is. net, or half-bound, 255. net.

Transactions of the Institution of Gas Engineers.

Edited by WALTER T. DUNN, Secretary.

Published Annually, 8vo, cloth, los. 6d. net.

London : E. & F. N. SPON, Ltd, 57 Haymarket, S.W.

LONDON: PRINTED BY WILLIAM CLOWES AND SONS, LIMITED.
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:nts the Patent

hower, Wave,
^ned. The ad-

,
that either a

Plunge Bath,
Needle, Wave,

Spine, Sitz, or uoucne tsatn can be obtained

at pleasure. The different Baths are worked

by the knobs shown above, and the water can

be regulated to any temperature with the

greatest nicety. Smeaton's Patent Mixers

can be attached to register the temperature.

SEE OTHER ADVERTISEMENT,
DEPARTMENTS:

TURKISH, VAPOUR, SHOWER, MASSAGE, SPRAY, ELECTRIC,
MEDICAL, AND OTHER BATHS.

HIGH-CLASS SANITARY PLUMBING.
HOT-WATER WORK AND HEATING.
DRAINAGE AND WATER SUPPLY.
VENTILATION AND LIGHTING.
ELECTRIC LIGHTING.
PLUMBERS' WORK IN ALL ITS BRANCHES.



John Smeaton,
HEATING, SANITARY, DRAINAGE, AND

VENTILATING ENGINEERS,

TURKISH BATH SPECIALISTS,

56, GREAT QUEEN STREET, LINCOLN s INN FIELDS, LONDON, W.G.

THE "CARLSBAD
BATHS.

SPRAY, SHOWEB, MASSAGE,
TURKISH, VAPOUR, ELECTRIC,
and other Baths, as supplied and
fitted up at most of the large
private and public Hydros and
Bathing Establishments throughout
the country.

The following are a few :

Camdeft Town Turkish Bath.
Prince's Club Turkish Bath.
Duke of Devonshire's Baths.
Earl's Court Bath.
Prince's Club. Buxton Baths.
The Mont Dore. Hotel St. Peters-
Hotel Imperial, bourg, Paris.

Vienna. [Baths.

Farnborough
Hydro, Buxton.

Leamington
Baths.

Chine Hotel,

BATH.
NOTICE.

Eoyal Bath Hotel,
Bournemouth.

The Carlsbad," an improved
Needle Bath, shows six rows

of Needles with cock to each

row
; Shower, Douche, and Sitz

arrangement as usually fitted

to same. Smeaton's Patent,

with improved Gun-metal Mixer

and Thermometer, can be

attached to work the whole.

See New 1890 Catalogue,
'

pages 69 to 75.

Also Baths as supplied
to

Her Majesty The
Queen.

Duke of Devon-
shire.

Archduke
Albrecht.

Count J.Andrassy
Count Dubsky.
Count Kinsky.
Count Apponyi.
Baron N. de
Rothschild. .

C. Cooper, Esq.

Cyril Flowers,
C. D. Rose. Esq.,
Hardwick Hall,
Oxon.

R. Ratcliffe, Esq., Stanford Hall, Leicestershire.

E. Hall Watt, Esq., Bishop Burton Hall, Yorks.,

NEW

ILLUSTRATED

1890
CATALOGUE

On Application.

SMEATON'S
Imperial

NEEDLE BATH.

SMEATON'S
NEW

SPINE AND
LOCAL BATHS.

SHOWERS,
AND

MIXERS.

SEE
1SOO

CATALOGUE.

PLANS and DRAWINGS on application. ESTIMATES FREE.
SEE OTHER ADVERTISEMENT.




