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PREFACE TO FIRST EDITION.

THE question of sanitation is one which is now attracting the
serious attention of the general public. People are beginning
to enquire for themselves into matters which, hitherto, they
have closed their eyes to. The necessity for no longer allowing
grave sanitary defects to exist in our houses and their sur-
roundings 1s now generally acknowledged, and this has led to
a demand that plumbers shall possess a sound knowledge of
their work. The action of the Sanitary Institute in encourag-
ing a desire on the part of Inspectors of Nuisances, or as I
generally designate them in this book, Sanitary Inspectors,
to acquire a practical and scientific knowledge of their duties,
supported in many instances by Sanitary Authorities, who make
1t a condition that such Officers shall hold a certificate of quali-
fication, has greatly helped on the cause of Sanitation.

In the autumn of 1890 I delivered a course of lectures on
Sanitation, in Stafford, under the auspices of the County
Council. The course was principally intended for Sanitary
Inspectors in the county, but others, including Members of
Local Authorities, builders, plumbers, and a section of the
general public interested in the subject, availed themselves of
the invitation to attend.

This lecture scheme attracted the attention of the Sanitary
Institute, who, the following year, in conjunction with the
County Council, organised a second course of lectures in
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Stafford, the lecturers being well-known specialists. At the
termination of this course; an open examination was held at
Stafford by the Sanitary Institute, for which, in addition to
candidates from other parts of England and Scotland, twenty-
five Staffordshire Inspectors entered; of these, twenty-three
satisfied the examiners, and obtained the certificate of the
Institute,—by far the largest percentage of passes that had
been recorded since the institution of the Examination about
ten years ago.

Hitherto, such Lectures have been delivered in London only,
but, recently, the example set by Staffordshire has been followed
in other counties and towns, for example, Derbyshire, the
‘West Riding of Yorkshire, Cardiff, and Newcastle-on-Tyne, and
it is likely that the movement will extend still further.

On the termination of the first Course of Lectures, I was
requested by those who attended the Class to publish them;
but this T could not do, as they had been delivered from notes
only. It occurred to me, however, that a Hand-Book on
Practical Sunitation, arranged specially for Sanitary Inspectors
and others engaged in the work, although written in a form
which would be useful to the general reader, and, possibly, to
Students of Technical Tnstruction Olasses, would fill what
would appear to be a vacant corner in the literature of the
subject.

With this object I have compiled these pages, which include
descriptions of insanitary as well as sanitary work and ap-
pliances, illustrated by numerous diagrams.

As the end for which sanitary appliances are designed may
be entirely defeated through the ignorance or culpability of
the workmen employed in fixing them, attention has been
paid to the details of plumbing and drainage work,—sufficient,
it is hoped, to enable Sanitary Inspectors to recognise faulty
work, and appreciate the dangers that may arise from it.

The subjects of Sanitary Law, Model Byelaws, and other
matters which are not of such general interest, are introduced
in the form of an Appendix, which has been carefully compiled
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by Dr. Herbert Manley, Medical Officer of Health for the
County Borough of West Bromwich, with a view more
especially to meeting the wants of the Sanitary Inspector.
This Appendix also deals with the duties of Sanitary Inspectors
and their relations to the Sanitary Authority and the general
public.

G. R.

STAFFORD, June, 1892,

PREFACE TO SECOND EDITION.

Tue fact that the First Edition of this work has been
exhausted within a few months of publication indicates that
it has supplied a want among Public Health Officers and
Students. Beyond a few slight corrections which were over-
looked in the first edition, and one or two omissions which
are now introduced in the form of an Appendix, the matter
is unaltered.

G. R.

STAFFORD, March, 1893.
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PRACTICAL - SANTTATION.

CHAPTER L
INTRODUCTORY.

Berore discussing the details of sanitary work, time will not be
wasted if we take a brief glance at the past history of sanitary
science or Hygiene.

According to the late Prof. Parkes, hygiene is a science which
aims at rendering growth more perfect, decay less rapid, life
more vigorous, and death more remote. Our conditions of life
are unnatural. Commerce brings us together into densely popu-
lated areas, too small to admit of cleanly surroundings; by
reason of this, we breathe unwholesome air, and drink con-
taminated water; our food, either from our poverty or over
indulgence, is not fitted for our requirements ; vice and drink
play their parts in the production of disease ; and all these
combined have resulted in the transmission of enfeebled con-
stitutions less able to withstand the hardships to which they
are exposed.

To correct the defects of our surroundings and habits is the
aim of hygiene, and although it may not be possible, owing to
the necessities of the times in which we live, to arrive at an
ideal state of existence, much may be done, as indeed much has
been done, towards that end, and, in time, the influence of
heredity, which, through our own faults, has hitherto told in a
deleterious direction, will act as an all-powerful ally in lmproving
the stamina of the race. 5

In recent years more especially, the attention of eminent
sclentists has been devoted to the study of hygiene in its various
branches. Our knowledge regarding the nature of countagion,

1
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for example, has thus advanced by leaps and bounds, and this
has led to greater precision in the measures adopted to combab
it. Where formerly we were groping in the dark and guessing
at conclusions, we are now able to work on more or less definite
lines. Again, improved methods of compiling and studying
vital statistics, combined with a better knowledge of disease
generally, have been instrumental in the advancement of sanitary
legislation ; yet, notwithstanding the evidence in favour of this,
there are people still to be found who ask “ what good has all
this done:” it may be well, therefore, to review the past, and
see what light history can . throw upon the guestion. Most
people are aware that to filth, in the broad sense of the term,
must be attributed the pestilence and death of the dark ages,
when whole armies were destroyed, when cities were depopu-
lated, when gaols were death holes, and when the general aunual
death-rate exceeded 80 per 1,000.

Tn 1844, the Health of Towns (Commission, which had been
appointed mainly owing to the energy and work of Mr. Chad-
wick, Dr. Farr, and others, presented their report, and four

ears later, owing to a cholera scare, the Public Health Act
of 1848 was passed.

By this Act, power was given to local authorities to borrow
money for sanitary purposes, but in it, as in many of the Acts
that followed, the word may too often took the place of shall ; In
fact, its adoption was optional in place of being compulsory. In
this instance it was perhaps a fortunate circumstance that it was
so, for, in those days, architects and engineers did not know
their work, and in place of the surface channels then generally
to be found, badly constructed and ill ventilated sewers were
laid down, which were directly connected by untrapped and
anventilated drains with the houses. Much of this work 1s to
be found at the present time, and, had we but a portion of the
money that was thus originally misspent, as well as what has
since been expended in correcting these mistakes, we might well
afford to place every district in the Kingdom in thorough sani-
tary order. No real progress was made until Urban and Rural
Authorities were established by the Public Health Act of 1872.

The Privy Council <till remained the central Authority, but
in 1875 an improved Act was passed—the last Public Health
Act—by which the control of sanitary affairs was transferred to
the Local Government Board.

Tt is sometimes said that figures may be made to prove any-
thing, but the following plain statement tells an unmistakable
tale, to whatever causes the improvement may be attributed :—
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TABLE SHOWING PROGRESSIVE IMPROVEMENT IN DEATH-RATE.

‘ Mean Annual
Period of Years. Death-rate per
1,000 living.
I -

Ten years, 1862-71, 226
Public Health Act, 1872, . Four years, 1872-75, 218
- ,, 1875, . | Five years, 1876-80, 208
=t 1881-85, 193
5 1886-90, 186

This table speaks for itself. Starting with an average death-
rate per 1,000 of the population, of 22°6 for the ten years ending
1871, it falls to 218 for the four years subsequent to the passing
of the 1872 Act, to 20-8 for the five years period following the
passing of the 1875 Act, and so onm, step by step, until the low
figure 186 is recorded for the quinguennial period ending 1890.
This is the picture when viewed from the broad standpoint of
seneral results, but let us go a step farther and see whether, and
to what extent, we can particularise as regards cause and effect.
In the year 1866, Dr. Buchanan conducted an enquiry, with a
view to discovering whether any benefit to health had followed
the carrying out of sanitary works in certain districts. The
places selected were those in which the improvements had been
longest established, and this was the only consideration that
influenced the selection. In the following table the results are
given as regards the general mortality, and as regards the mor-
tality from typhoid fever and phthisis, diseases that are well-
known to be influenced by sanitary surroundings.

It is not always possible in sanitary work to demonstrate that
good results follow each individual act of improvement, and the
public are slow to recognise the broad fact that they derive a very
substantial return for the money expended in this direction ;
yet from the above tables there can be no doubt that the death-
rate has steadily decreased in recent years; and when we con-
sider that for each life saved there is also a saving of many weeks
of sickness to others, the financial gain to the community must
be enormous.

To quote Dr. Parkes:— It has been proved, over and over
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EFrrECcT OF SANITARY WORKS ON THE GENERAL ANNUAL DEATH-RATE
AND OoN THE MorraLiry FroM Tyepuoip FEVER AxDp PHTHISIS.

DEATH-RATE
rER 1 000

oF PoruLATION. Degree Degrea

of change | of change S

g AT e waa “'- s Seware Works on
Before | After 1 ph?ﬂ I;;I%hll}sm Subszoil.
sonstrue-| construc. enth- et i~
tion of | tion of rate, rate.
works, | works,
1 [ 2 3 4 o

Alnwick, . . .| 26:2 | 24'7 |-36 p.c.|+2) p.c.| No drying.
Ashby, . . . .| 216 | 202 [-&6 ,, |+19 ,, | Some drying,
Banbury, . . .| 234 | 205 |-48 ,, |-41 ,, | Much drying.

Bristol, . . . .| 245 | 2421-33 ,, |-22 ,, | Some drying.
Brynmawr, . . 73| 232 |-56 ,, |+ 6 ,, | No notable change,
Cardiff, . . . .| 332 | 226 (-40 ,, [-17 ,, [ Much drying.
Catlide, . ifopall Ben|= 20, TE10% S {“rgg.;frffts"‘_"““ local
Chelmsford, . .| 196 | 215 |+ 5 ,, [ 0 ,, | Slight drying.
Cheltenham, . .| 194 | 185 |-37 ,, [-20 ,, | Some drying.

Croydon, . . .| 237|190 |-63 ,, |-17 ,, | Much drying.
DOVEE;: - - = || 220 | 209 |-36 ,, [-20 ,, | Local drying,

Eley,  « w s «| 280 2085 | =868 ,, |=47 5 | Muoch drying.
Leicester, . . .| 264 | o592 |-48 ,, |—-32 ,, | Drying.
Macclesfield, . .| 298 | 237 |-48 ,, |-31 ,, Much drying.
Merthyr, . . .| 332 ' 262 |-60 ,, [-11 ,, | Some recent drying.
Morpeth, . . .| 262 | 247 |-40 ,, |- 8 ,, | No change.
Newport (Mon.),. | 31'8 | 216 [-36 ,, |- 32 ., | Local drying.
Penrith, % . | 256'3 | 260 |[=8D , |~ @ & No change.
Penzance, . . .| 221 | 222+ 6 ,,
Rughy, . . . «| 1971 186 1-10",, |= 43 ,, | Some drying.
Salisbury, . . .| 275 | 219 |= 76 .y |49 4 | Much drying.
Stratford-on-Avon,| 21°7 | 202 [-67 ,, |- 1 ,, | Some local drying.
Warwick, . . .| 2& 210 |-52 ,, |-19 ,, | Some drying.

Worthing, . . .| 155 | 153 |+23 ,, - 36 ,, | Some drying.

* Compiled from the Ninth Repor: of the Medical Officer of the Privy
Council, 1866,
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again, that nothing 18 s0 costly in all ways as disease, and that
nothing is so remunerative as the outlay that augments health,
and in doing so augments the amount and value of the work
done.”

Again, as Dr. Lyon Playfair sayﬂ—_“ The record of deaths
only registers, as it were, the wrecks wh}ch strew the shc_u_'e, but
it gives no account of the vessels which were tossed in the
billows of sickness, stranded and maimed as they often are by
the effects of recurrent storms.”

At present we have no means of arriving at an accurate
estimate of the amount of sickness in a community, and although
this information would prove of the greatest interest and value,
it is doubtful whether it can ever be obtained. 1t may be taken
for granted, however, that a high death-rate means a high sick-
rate, and that the one bears a fairly constant ratio to the other.

So far, we have considered the effect that improved sanitation
has had on the death-rate of the community as a whole. We
will now go a step farther, and consider the death-rate, and,
consequently, also the health-rate, as influenced by condition and
surroundings. :

The first point that strikes one is the great difference between
the death-rate of rural as compared with urban districts. Take
Staffordshire, for example, and we find that the average rural
annual death-rate is 15'4 per thousand of the population, as
compared with 189, the urban rate; or, more striking still,
Stafford rural district proper, where the figure is 120, as against
17-0 in the case of Stafford urban district. It is true that the
age and sex constitution, which greatly influences the death-
rate, differs, as a rule, in urban and rural districts; but the
advantage, so far as this is concerned, is certainly in favour
of towns with their large industrial populations containing a
greater proportion of young adults, among whom, other things
being equal, the death-rate is low,

Among the conditions that influence the death-rate, to occupa-
tlon must be given an important place, and, without going too
fully into the question, the following table shows in a strik-
ing manner how this operates, particularly in the case of two

classes of disease—viz., phthisis and diseases of the respiratory
organs i—
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CoMPARATIVE MORTALITY oF MALEs 1IN CERTAIN DUST-INHALING
OCCUPATIONS FROM PHTHISIS AND DISEASES OF THE RESPIRATORY

ORGANS.
GEEE:ETE;W Digeases .
Figure (1880-1-2)  Phthisis. of the The two
that of Males Respiratory | together.
being 1,000. | Organs.
Coal Miner, - . 891 126 202 328
Carpenter, Joiner, : 820 204 133 337
Baker, Confectioner, . 958 212 186 398
Mason, Builder
e 969 252 201 453
Wool Manufacturer, . 1,032 257 205 462
Cotton = 21,088 272 271 543
Quarryman, . . 1,122 ° 308 274 582
Cutler, . - : 1,309 371 3589 760
PileMaker; - = ol 11687 433 350 ‘| 783
Earthenware Manu-
e % 1,742 473 G5 ~ || 1118
Cornish Miner, . 3 1,839 690 458 1,148
| Fisherman, . . - | 108 90 198
| |

We must not stop to discuss the process by which these trades
exercise their baneful effects; why in a given number of coal
miners only 126 deaths occur from phthisis, whereas, among a
corresponding number of Cornish miners, 690 deaths occur from
that disease—more than. five times as many—the figures are
given merely to show that occupation does influence the death-
rate, and to a very large extent. In recent years much has
been done in the case of some of these trades, as well as in
others, to diminish this wholesale sacrifice of life, but much still
remains to be done, as apparently our present legislators are
aware. The responsibility is a serious one; for the prostration
of the bread-winner of a family for months, by an illness which
in the end proves fatal, must involve an amount of misery,
poverty, and distress beyond conception.

Cortain of these trades operate injuriously upon those engaged
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in them by reason of their nature, but, on the other hand, there
are some trades which need not cause injury, provided they are
carried on under conditions less unfavourable to health than is

frequently the case.

The two following tables give the mortality in Glasgow
in 1885 from all causes, as well as from certain classes of disease
that are especially liable to be influenced, both as regards pre-
valence and fatality, by insanitary surroundings. Of course the .
conditions of life in other respects of the occupants of small, as
compared with large towns, are not comparable, but apart from
this, there can be no doubt that cleanliness of the atmosphere,
as affected by density of population, is an allimportant factor
in the result :—

GrLascow, 1885.

INCIDENCE OF ANNUAL DEATH-RATE PER 100,000 o8 POPULATION
INHABITING HOUSES OF—

1 and 2 Rooms. | 3 and 4 Rooms. 5 Booms.
All Diseases, . 5 2 . 2,650 1,950 1,100
Zymotic Diseases, . - . 478 246 114
Lung Diseases, . . 985 659 328
Diseases of Nutrition in Chil-
dren under 5 years, . - } g0 ol 9N

GrLascow, 1885,

OVERCROWDING AND DEATH 1IN A GROUP OF Texy Faminigs oF FIFTY
Persoxs 18 HouseEs oFr—

1 and 2 Rooms. | 3 and 4 Rooms. 5 Rooms.

One Person dies in every

dren under 5 years, .

-)

Yrs. Mths. Yrz. Mths. Yra. Mths.
All Diseases, . : : . 0 9 1 o 1 10
Zymotic Diseases, . % 4 2 3 1 17 6
Lung Diseases, 2 0 2 1@ 6 1
Diseases of Nutrition i il-
utrition in Chil- | | 4 o 3 6 29 0
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To put it shortly, nearly two and a-half times the number of
people die from all canses who live in houses of one and two
rooms, as compared with those who live in houses with five
rooms and upwards; and in the case of zymotic diseases three
times, lung diseases four times, and diseases of nutrition in
children five times the number die in the small, as compared
with the large houses.

In the second table, the same point is exemplified in a
different manner. Both these Tables deserve careful study ; the
figures they contain arve taken from a large distriet, and, there-
fore, the operation of chance 1s less likely to invalidate the
conclusions one may draw from them.

The following little table is taken from the report for 1889 of
Mr. Farrow, the Sanitary Inspector of Leek. [t isintroduced here
because it has reference to the question of overcrowding, and
also because it is an excellent example of what may be accom-
plished in a comparatively small district by an enthusiastic
worker :(—

i Number | Nomber of | Mortality
Crass oF Houses, of Population. Deaths per 1,04
|  Houses. Per year, Living.
| o |_ = o I
Houses with 1 bedroom, . | 275 748 28 3743
A% 2 o - 1,693 7,418 140 18:87
29 3 - . aid 3,004 43 13-89
= 4 or more, . 333 | 2,148 20 1163
|

As already pointed out, from such statistics one is not justified
in attributing the excessive mortality entirely to overcrowding.
The conditions of life as regards occupation, food, and general
surroundings have an important bearing on the question, as
well as the fact that the population living in houses of five rooms
and upwards includes domestic servants, a class in which, by
reason of sex and age, the mortality is low. i

The following table, although compiled on different lipes,
illustrates the same point, and is not open to the same objection.
In this case, owing to the charvacter of the localities selected, the
inhabitants of each may fairly be compared with each other as
regards condition and surroundings, so that any difference in the
rate of mortality may be attributed to the one circumstance in
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10 PRACTICAL SANITATION.

which the localities differ—viz., the proportion in each of back-

to-back houses, and, as this feature, in its result (by reason of

less possibility of free ventilation), corresponds to overcrowding,
to that cause must the difference in the mortality be attri-
buted.*

The foregoing tables of statistics have been introduced, in the
first place, to show that already some good has resulted from
sanitation, and, therefore, inspectors need not be discouraged if
they fail to see any immediate result from their work, and, in
the second place, to demonstrate that much still remains to be
done,

These, then, are some of the questions in which an intelligent
Inspector must take an interest, but they are not by any means
all. He must make himself familiar with the principles of
Sanitation, and acquire a practical knowledge of the various
dangers to health met with from day to day, in order to be in a
position to protect the public from the effects of their own
ignorance and carelessness, as well as from ignorance, careless-
ness, and fraud on the part of workmen.

In the following pages the principles that ought to guide him
in the discharge of his duties will invariably precede detailed
description ; for 1t is a common experience that ignorance of the
principles with which all details must comply not infrequently
results in a useless expenditure of money, and brings discredit
on the Sanitary Authority and their officials. It does not follow
that the structural alterations called for in one case are equally
necessary, or indeed suitable, in all ;: what may be necessary
under certain circumstances, may under others be inexpedient.
Again, more than one sanitary appliance may be admissible in
a given case, and unless the Inspector appreciates the object
that is to be attained, he may condemn a perfectly suitable
appliance, simply because, in dotail, it does not correspond with
what he has seen used under similar circumstances before.

Tt will not infrequently be the duty of an Inspector to point
out to the owner of a property who, it may be recently, has
spent a considerable sum in sanitary (%) work, that, through
faulty work, things are no better than they were before, but, in
doing so, he must be perfectly confident of his ground, a confi-

% The two following papers will be read with profit by those who are
interested in the housing of the working-classes :—1. The Vital Statistics
of Peabody Buildings and other Artisans’ and Labourers’ Block Duwellings.
Bv A. Newsholme, M. D., D.P.H. (read hefore the Royal Statistical Society,
Feb. 17, 1891). 2. Model Duwellings in London_and OQvercrowding on
Space. By Louis C. Parkes, M.D., D.P.H. (vead before the Sanitary

I nstitute, Feb. 11, 1891).

.
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dence that can only be the outcome of a sound knowledge of the
principles of Sanitation. _ g .

Inspectors may learn much by extending their field of observa-
tion to other districts than their own, when opportunity offers,
and it is most desirable that they should form societies (branches
of the Society of Sanitary Inspectors) for the discussion of
sanitary questions, from time to time, among themselves. Such
discussions will tend to keep alive an interest in work which is
daily growing in importance, and promote that efficiency which
alone, in future, will insure success.

It is important that Inspectors should take a comprehensive
view of what is expected of them, and remember that they are
workers in a wide field of labour. In order that they may
successfully contend against the ignorance that prevails on all
sides, they themselves must possess a knowledge of the general
laws in operation in Nature, with which man’s action must
comply if health is to be maintained. Nature is a vast labora-
tory in which chemical change is in perpetual operation ; there
is no new formation of matter. What exists simply assumes a
variety of shapes and conditions in accordance with the circum-
stances under which it is placed—so growth and decay go on;
what are living cells of one animal to-day form the food of other
animals or plants to-morrow, or, it may be, become for a time
constituents of the inorganic world, to be redissolved and again
appropriated by organic matter. These changes involve death
and decomposition, and, under certain circumstances, danger to
neighbouring life, a danger, however, against which we often
possess a remedy in Nature herself, if we study her laws and
take advantage of them.

CHAPTER IL

WATER-SUPPLY, DRINKING WATER, POLLUTION OF WATER.

Water a Prime Necessity of Life.—Water is one of the
prime necessities of life, and that all should be provided with
a pure supply is by no means the least important of the health
requirements. It is a vital element of our food, and assists in
the building up of our tissues, of which it constitutes one
hundred parts in each hundred and fifty; it preserves the
fluidity of the blood ; aids in the excretion of efiete matter;
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and assists in maintaining our bodies at a uniform temperature
under varying conditions of heat. 1t is also essential for drink-
Ing purposes, for cooking, and for personal and household
cleanliness. By the community at large it is required for
pu bll{-,_ baths, for water-closets, for flushing sewers, for the
cleansing of streets, for use ot animals, and for manufacturing
and various other purposes. It is important, therefore, that
the supply should be plentiful as well as pure.

Sources of Supply.—b‘mm whatever source our water-supply
may be obtained, 1t 1s dependent for replenishment upon the
rainfall.  From the surface of the land, rivers, lakes, and oceans,
evaporation takes place through the agency of the sun’s heat,
and the atmosphere has the power of retaining moisture, in the
form of invisible vapour, in quantities varying with the tempera-
ture. The higher the temperature, the greater capacity the
atmosphere has for retaining moisture in this invisible form.
Should the temperature fall, which it may do from a variety of
causes, a point is at length reached which is called saturation
point, when the atmosphere contains as much moisture as it
can possibly hold in the form of vapour ; and if the temperature
should be further reduced, a portion of the moisture is condensed
into fine globules, and becomes visible as mist. Clouds are
simply mist, and their circumscribed and apparently solid ap-
pearance 1s the result of their being viewed from a distance.

By the cooling of the atmosphere still farther, the globules
of moisture coalesce into larger particles, until a point is reached,
at which, by reason of their weight, they can no longer be re-
tained in suspension, and are deposited in the form of rain. If
the point of saturation of the atmosphere should not be reached—
that is, if condensation should not oceur—until the temperature
1s below freezing point (32" F.), then the deposit occurs in a solid
form, and falls to the ground as snow.

The average annual rainfall in Great Britain is about 30 inches,
varying from 20 inches on the East Coast to as much as 70 inches,
or more, on the West Coast of Scotland and Ireland. At
eertain localities in the English lake distriet 150 inches is not
an unusual amount. One inch of rainfall a day, or even more,
is not an infrequent occurrence in this country ; in some countries
there may be much more, and in these the annual fall may
amount to 400 inches or more.”

After having fallen, a certain portion of the rain water is lost
by evaporation, another portion runs off the surface and the re-

* For a fuller account of the causes of the rainfall, &c., see Klementary
Meteorology, by R. H, Scott (International Scientific Series).
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mainder penetrates into the soil, the r::::tﬂnl; to which each takes
place being regulated by a variety of circumstances, such as the
amount of the rainfall, the temperature, the slope of the surface,
and the porosity—that is, the openness of the soil. In winter
a larger quantity penetrates or runs off the surface in the direc-
tion of the natural drainage than in summer, when, by reason
of the inereased temperature, evaporation 1s very rapid, and
when it requires a heavy shower of rain to overcome the ab-
sorbent properties of the warm dry surface, so as to enable any
ortion to reach the water-courses, especially in flat districts.

Subsoil Water.—That portion of the rainfall which pene-
trates the surface continues to descend until, sooner or later, it
meets with an impervious stratum, where its downward course
is diverted in one direction or another, in accordance with the
natural fall of the stratum in question. This fall is usually in the
direction of the general surface fall—that is, towards the natural
water outlet of the area. It must be rememberea that the pace
at which this subsoil water travels is very slow indeed, by reason
of the obstruction offered to its progress by the soil through
which it has to travel, and, for this reason, it varies with the
density or looseness of the soil in question. Now it is this sub-
soil water which we tap in sinking what we call our surface
wells ; it, therefore, contributes largely to our domestic water-
supply. As regards its qualities for this purpose, more will be
sald presently.

It will be understood from the above description that the
depth of a surface well will vary according to the distance from
the surface ot the impervious stratum upon which the subsoil
water rests.

It may here be stated that this has an important bearing upon
the dampness of a locality, and for this reason it is of the utmost
importance, especially in the case of low-lying districts, that no
obstacle should be offered to the natural flow of the stream or
water-course, which is the ultimate outlet of the water in ques-
tion. The placing of weirs along the course of rivers, for the
purpose of back-pounding the water, in crder that it may be
used as a motive power for mills, is a custom which, unfor-
tunately, still prevails throughout the country.

Deep Water.—Beneath the impervious stratum just men-
tioned, we come upon other porous strata, and in them supplies
of water which have percolated downward$ from distant points
wheve these strata rcach the surface (Fig. 1). By sinking
deep wells into such a stratum at its lower part we tap this
supply, and, if the surrounding country should be much higher
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than the spot selected for the well, the pressure may be so
great as to raise the water to the surface at the site of the
well or even above it. Hundreds of feet may have to be
pierced to reach this source of supply, and this plan is adopted
by many large towns.

Springs.—These, which are outflows of water from the earth,
are divided into two classes, surface springs and deep
springs—the former are found mostly on the face of slopes,
and their presence is dependent upon the fact, that at this point
the impervious stratum, say of clay, which supports the subsoil
water, rises to the surface and thus opposes a barrier to its
onward progress. Deep springs, on the other hand, are due to
the presence of a fissure in the impervious stratum, which
enables the water below it to rise to the surface. The fact that
surface springs are liable to become dry after a long interval
without rain, while deep springs are nearly always permanent,
will, therefore, be easily understood. The following sketch
will assist the reader in understanding the above somewhat
curtailed description :—

Clay

g

Deep Water
Fig. 1.

Character of Different Waters.—The sources of our
water supply then may be from the rainfall, rivers, lakes,
springs, and wells (superficial and deep). 1t does not come
within the province of an inspector to say which of these yields
water best suited for domestic purposes; his attention ought
more especially to be directed to the risks of contamination to
which water may be exposed during storage and distribution.
The natural characteristics of the water from each of these
sources may be shortly summarised as follows :— :

Rain water, by reason of its want of aeration, is flat and
insipid, and in towns it takes up so much impurity from the air
during its transit, and from the various collecting areas, that it can
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hardly be looked upon as a satisfactory supply. In some districts
in the country, where well supplies cannot be obtained, rain
water, with proper storage and filtration, may be qsed for
drinking purposes, but, as all soft waters possess considerable
solvent powers, and as, owing to the intermittent character of
the water supply, 1t 1s necessary tnb]aronde considerable storage
room, great attention must be paid to the precautions to be
observed in the construction of tanks (see p. 20).

Hard and Soft Water.—Rain water is excellent for washing
purposes, as, being sott, less soap is required than in the case of
hard waters. By a “hard” water is meant a water wl}lch con-
tains a large quantity of saline constituents, of such a kind as to
interfere with the formation of a lather with soap. Betore a
lather can be formed, in the case of such a water, the saline
ingredients must form with the soap a curdy material, so that
a quantity of soap, varying in amount with the hardness of
the water, is thus wasted. There are two kkinds of hardness,
temporary and permanent. The former is owing to the presence
of certain salts (chiefly lime-salts) that are deposited on boiling,
and not redissolved, and the latter to others that are mot so
deposited. .

Water-Supply of Towns.— Some large towns are provided
with excellent water from lakes, which are simply large natural
reservoirs, supplied by mountain-streams. Other towns con-
struct reservoirs by damming up mountain-streams in their
passage along valleys, and thus obtain good and plentiful
supplies of water. Riversand streams, on the other hand, which
pass through cultivated land and populous districts, ave unsafe,
partly because of the manure which 1s applied to the land, and,
in too many instances, because of sewage pollution.  Water from
surface wells must always be viewed with suspicion by reason of
the danger of pollution from similar sowrces. Deep wells, on the
other hand, as a rule yield excellent waters, although, in some
instances, the various salts they contain in solution are present
in such quantity as to be objectionable by causing deposits in
boilers. By reason of their hardness, also, such waters are not
convenient for washing purposes, and in some instances, from
the same cause, they may be injurious to health; the latter
consideration, however, is purely a medical one.

The following condensed summary of the broad characteristics
of waters from different sources is given by the Rivers’ Pollution
Commissioners :—
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1. Spring water, |
Wholesome { 2. Deep-well water. ]«Ver}"’ palatable.
3. Upland surface water.
SQuspicions J & Stored rain water. } Moderately palatable.
I | 5. Surface water from cultivated land.
6. River water to which sewage gains] e
Dangerous [ ACCess, = - Palatable.
1 7. Shallow well water.

Quantity of Water Required.—The quantity of water
required by towns for all purposes vavies with circumstances,
such as the general presence or absence of water-closets, manu-
facturing processes, &¢ The average supply per head for the
London districts in 1884 was 28 gallons in the 24 honrs,
varying from 25 to 37 gallons. Some towns exceed this amount,
while others do not reach it; in Glasgow, for example, the
daily supply is 50 gallons, while in Sheffield it is only 20.
Dr. Parkes has calculated the amount used per head in a house-
hold of fairly cleanly people at 12 gallons ; in this caleulation,
21 to 3 gallons ave allowed for a daily sponge bath, and it
includes clothes-, utensil-, and house-washing, but not a water-

closet supply.
(Gallons daily

for each person.
Cooking, : : : : : } 75
Fluids, as drink (water, tea, coffee), . 2 1 33
Ablution, including a daily sponge-bath, which took

2% to 3 gals., : : . : ]
Share of utensil- and house-washing, . : B
Share of clothes (laundry) washing, estimated, T

12

The same writer states that if from searcity of supply the
amount must be limited, 4 gallons is the least that ought to
be allowed, and that with this amount there cannot be daily
washing of the whole body, and there must be insufficient change
of underclothing. This question is of importance to Sanitary
Authorities of rural districts in determining, for exawple,
whether the yield of certain wells is sufficient.

A double system of water-supply has been suggested ; pure for
drinking and less pure for washing purposes in cases in which
difficulty has been experienced in obtaining a sufficient supply
of pure water for all purposes; but there are two objections to
this plan—tirst, the cost in providing duplicate pipes, and second,
the danger that, through carelessness, the one supply might be
substituted for the other.

-

i i
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Collection and Storage.—Allusion has already been made
to the plan adopted for the collection of water on a large scale
by taking advantage of Nature’s reservoirs in the shape of large
lakes, or by constructing an artificial lake by damming up a
stream in a valley. Under such circumstances the amount of
storage necessary is dependent upon the rainfall of the district
and the extent of the collecting area. In the case of deep-well
supplies the water is pumped into service reservoirs large enough
$0 contain several days’ supply, but the collection and storage of
water on a large scale is an engineering question outside the
province of a sanitary inspector. On the other hand, the con-
struction of wells for local supplies (which are simply small
reservoirs), and cisterns, is of vital importance, and the details
oucht to be familiar to all inspectors.

Wells are of two descriptions—surface and deep. The former,
as already mentioned, tap the subsoil water, while the latter
pierce the irmpervious stratum upon which this water rests, and
tap the water-bearing stratum below. The distinction between
the one and the other is not, strictly speaking, a matter of depth,
for what is known as a “surface” or shallow well in one district
may be deeper than a deep well in another, from the fact that,
in the latter case, the impervious stratum of clay or rock may be
near the surface. Also, what is, strictly speaking, a deep well
may be very shallow, provided it is sunk at a spot where the
stratum which yields the deep water crops up close to the surface.
The ordinary surface well which one meets with throughout rural
and small urban districts is constantly liable to pollution from
various sources, unless certain precautions are observed as
regards its position and construction. Filth from a leaking
cesspool, privy-midden, manure heap, or faulty drain, will find
its way into such a well from a considerable distance off. Such
percolation is sometimes demonstrated by the fact that well
water may smell of disinfectants that have been thrown down
the drains.

A surface well drains an area which varies in accordance with
the depth to which the water in the well is lowered by pumping,
and the nature of the ground in which it is sunk. The more
porous the ground, the greater is the distance from which the
water travels towards the well, and, from experiment, this
distance has been stated to vary from 15 to 160 times the
depression which results from pumping.

Whether these figures be accurate or not, there is no question
that surface pollution does find its way into wells, from points
that one might consider a safe distance off (it is, therefore, of
)

il
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vital importance to observe every precaution in their con-
struction).

Well Making.—The precautions to be observed in making

a well arve as follows:—In the first place, the spot selected
for a surface well ought to be as far removed from all sources
of pollusion as possible, and in the opposite direction to the
natural fall, so as to tap the water previous to its reaching the
polluting source, and not after it has travelled past it. The
importance of this will be understood from the description
already given of the course that the subsoil water takes (see
p. 13). In addition to this, the lining of the well must be so
constructed as to be quite impervious to soakage from the surface
immediately surrounding it.

In place of the brick work being loosely laid around it, which
is the usual practice, it ought to be set in cement down to the
water level, and, as an additional precaution, it is well to inter-
pose a layer of puddled clay all round, between the brickwork
and the adjoining soil. Every well ought to be provided with
a pump, and be covered over by means of stone slabs, carefully
adjusted and sealed with cement. By reason of such precau-
tions, in place of entering the well direct, all surface water must
percolate through the intervening stratum, and, in doing so,
become more or less purified.

In the “ Rivers Pollution Commissioners’ Sixth Report” the
following remarks appear, which are given here because they
express very foreibly what one often finds to be the case :—

¢ Twelve millions of country population derive their water
almost exclusively from shallow wells, and these are, so far as our
experience extends, almost always horribly polluted by sewage
and by animal matters of the most disgusting origin. The
common practice in villages, and even in many small towns, is
to dispose of the sewage and provide for the water supply of each
cottage, or pair of cottages, upon the same premises. In the
little yard or garden attached to each tenement, or pair of
tenements, two holes are dug in the porous soil ; into one of
these, usually the shallower of the two, all the filthy liquids of
the house are discharged ; from the other, which 1s sunk below
the water line of the porous stratum, the water for drinking and
other domestic purposes is pumped. These two holes are not
unfrequently within 12 feet of each other, and sometimes
even closer. The contents of the filth-hole, or cesspool, gradually
soak away through the surrounding soil, and mingle with the
water below. As the contents of the water Lole, or well, are
pumped out, they are im mediately replenished from the surround-

S
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ing disgusting mixture, and it 1s not, therefore, very surprising
to be assured that such a well does not become dry even in
summer. Unfortunately excrementitious liquids, especially after
they have soaked through a few feet of porous soil, do not impair
the palatability of the water; and this polluted liquid is con-
sumed from year to year without a suspicion of its character,
until the cesspool and well receive infected sewage, and then an
outbreak of epidemic disease compels attention to the polluted
water. Indeed, our acquaintance with a very large proportion
of this class of potable waters has been made in consequence of
the occurrence of severe outbreaks of typhoid fever amongst the
persons using them.”

Norton’s Abyssinian tube well is constructed by driving
tubes into the soil, one length being screwed on to another, and
the lowest segment having a series ot perforations at the free end.
When the subsoil water 1s reached, a pump is attached to the
tube, and after pumping for some time, the water, which at first.
is dirty, becomes clear and remains so, as a cavity which corre-
sponds to the ordinary well is formed at the end of the pipe:
owing to the gradual removal of the soil by pumping.

This is an excellent plan of obtaining a water-supply for vil-
lages situated on gravel, provided the water is not very far from
the surface.

For precisely the same reasons as are stated above, it is
equally necessary, in the case of deep wells, to protect the
surface by carrying the impervious brickwork down as far as
the impervious stratum. A very striking example of the effect
of not doing so was met with some years ago in the Stafford
Rural District, in the case of a deep well belonging to a school.
The water in this case was highly polluted, so much so that it
had a most offensive odour, and in the absence of any local
insanitary surroundings, it was at first difficult to account for it
on opening the well, however, and introducing a light, the cause
was at once apparent. Down to a distance of 12 feet from the
surface, the brickwork was perfectly clean, but at this point a
well defined line was formed by the entrance of a filthy, slimy-
looking fluid, which stained the bricks down to the water-level
50 or 6O feet below. In this case, the only source of pollution
was from a manure heap in a farm yard 70 or 80 yards away,
from which, no doubt, percolation had occurred throuch the
surface gravel, along an impervious bed of clay. Had the brick-
work of the well in question been built in an impervious manner
down to this clay, no such pollution could have occurred.

The quality of cement used is very important, the best
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Portland cement being alone admissible for this, as for all
sanitary work. The proportions of added sand ought, for this
particular purpose, to be two of sand to one of cement, and the
two ought to be thoroughly well mixed before the water is
added. The sand selected must be clean and fine, and quite
free from any dirt or clay, otherwise the cement will not set.
Builders and workmen require careful watching as regards these
points.

In all cases in which well-pollution is suspected, it is advisable
to open the well in order to ascertain whether there is any
evidence of the penetration of sewage matter above the water
level. If such be the case, at one point or another, the brickwork,
in place of presenting a clean, red surface, will be discoloured in
a manner which, when once seen, will never be mistaken. Apart
from this, it is highly desirable that wells should be opened
periodieally for the purpose of being cleansed, as, however
well constructed they may be, with time impurity may arise.

Pumps.—There are two kinds of pumps, the ordinary
suetion pump and the forcing pump. The former will
answer the purpose so long as the distance the water has to be
raised does not exceed from 30 to 33 feet; in fact, as a rule,
taking imperfections of mechanism into account, 25 feet may be
looked upon as the limit. In the case of deeper wells, it is
necessary to fix the more elaborate and expensive forcing pumps ;
hence it is that in practice one so often finds open wells with a
bucket and windlass for raising water. In such cases, the
danger of surface pollution 1s increased, and if the arrangement
be allowed to continue, as in the case of small cottages probably
it will, the greatest care must be taken to see that the top of the
well is so situated with regard to the surface as not to permit of
drainage into it. A good fitting cover ought to be insisted upon,
otherwise dead leaves and other decaying matter will find their
way into the well.* ‘

Cisterns.—In cases where cisterns are necessary certain

recautions must be attended to in their construction.

(1) They showld bz constructed of a material that will not vmpart
any injurious quality to the water. Galvanised iron and slate both
answer the purpose well ; the latter, however, although the best
in other respects, is heavy and it is difficult to avoid leakage
through the joints ; these should be carefully made with cement.
Lead and wood are bad materials for use in the construction of
cisterns, The risk of metallic contamination in the case of the

* For a full and simple description of the construction of pumps see Well
Sinking, Weale's Rudimentary Series,
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former has often been demonstrated, and, as regards the_lﬂ.tt_cr,
sooner or later decay takes place and organic contamination
results. i : -

(2) They should be easily accessible, and, while the sun’s rays
ought to be excluded, the place where they are fixed must not be
dark. These requirements are essential so as to afford every
facility for inspection and cleansing. 1t is not unusual to find
cisterns placed under floors, in situations quite unknown to the
occupants of the house, until, by reason ot the foul condition ot
the water, a search is made, and the cause, in the shape of dead
and decomposing rats, is discovered. _ oo e

(3) They ought to be covered in and ventilated, otherwise dirt
of all deseriptions will enter. . :

(4) The overflow pipe ought to be carried to the outside where
it should either be cut short or discharge on to an open gully.
It is a very common practice to connect it direct with the soil
pipe or drain, in which case it simply acts as a ventilator, and
foul gases are conducted direct to the drinking water. In some
instances in which this is done a syphon trap is introduced, but
as the overflow pipe is only in use when the ball-tap which
regulates the supply of water is out of order, this trap owing to
evaporation must stand empty, and, therefore, bhe g,bsﬂlutel}r
useless. Some years ago the author found an illustration of this.
fault in the case of an hospital, where, to make matters still.
worse, the cistern overflow pipe was connected direct with the:
drain from the fever wards.

(5) The supply pipe for the water-closet must not pass durect
from the cistern, but a smaller cistern (water waste preventer)
ought to be interposed (see p. 120).

Distribution.—In public water-supplies there are two systems.
of distribution—the constant and the intermittent. The
former is very much the better, for a variety of reasons, althougl
the latter is the system in operation in some towns.

Constant and Intermittent Systems.—In the case of
the constant system, the taps of the houses deliver water direct
from the service pipes, without the intervention of a cistern,
except in the case of water-closets, which have what are termed
““ water waste preventers”’—small cisterns that deliver, at one
time, only the requisite quantity of water for flushing purposes—
and kitchen boilers, which cannot be supplied direct, but must
be provided with small supply cisterns. The necessity for having
large cisterns for storing water on the premises is thus avoided,
while, with an intermittent supply, these are essential, other-
wise, from time to time, houses would be entirely without any
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water. The chief objection to the storage of water in houses is
the danger of pollution, which may occur from various causes
already noticed. Another objection to the intermittent system
is that, by periodically shutting off the water from the mains, a
vacuum is liable to be created in the pipes, from gradual leakage
at faulty joints, and this vacuum is replaced by foul air, or even
sewerage, from leaking drains, an occurrence which in more than
one instance has led to an outbreak of typhoid fever. The
mains, in the case of a constant supply, are always full, therefore
this risk is to a large extent avoided. In addition to this, pipes
running full are less liable to rust than those that are occasionally
empty, as air in the presence of moisture has considerable corrod-
: 'lllg POoWer.

Besides these advantages, in the constant system there is
always an abundant supply of water in the case of fire.
The disadvantage of a constant supply is that the waste from
leaking pipes is greater, as the water is always at pressure
in the mains; also, by reason of the great pressure in the
service pipes, the various fittings must be of more perfect
make, and therefore more costly. For this reason, much waste
of water has resulted in cases in which a constant has been sub-
stituted for an intermittent supply without replacing the old
fittings. On the other hand, in some cases where the change
has been made, and the necessary fittings substituted, a diminu-
tion in waste has resulted.

Charges.—The system of charges for water may be by rate
or by meter. The former is much the better for domestic sup-
plies, as, by making a charge in accordance with the quantity
consumed, an inducement is offered to economise, and economy
in the legitimate use of water is certainly not what one would
wish to see.

Indirectly, there is another important reason for placing no
obstacle in the way of a generous use of water, and that is the
cleansing effect that it has on the drains and sewers. By limit-
ing the supply, we diminish the flushing power, and thus add to
the risk of deposit, which is so highly objectionable as will be
explained in a later Chapter. Of course, in special cases, such
as manufactories, it may be necessary to charge by meter.

Pipes,—Iron, with a coating of some protective 1}1aterml, such
as Angus Smith’s varnish, is what is used for mains. Lead 1s
most generally used for house pipes, but in the case of certain
waters its use is dangerous, for reasons already stated. Galvan-
ised iron pipes are now often used, as they are not so ha_hle to
rust as plain iron pipes. The temptation to use lead pipes 1s
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_very great, as they can be carried anywhere round corners by
simply bending them ; whereas 1n the case of iron pipes, joints
have to be inserted at frequent intervals, not only where angles
have to be passed, but also where one length has to be joined on
to another. ‘ )

Many materials have been suggested as a protective coating
for both lead and iron pipes, but most are either unsatisfactory
or too expensive for general use.

Glasslined iron pipes are manufactured, and answer the
purpose well. 1

Tin is used as a protective coating for both iron and lead
pipes, but in this form it is hardly satisfactory. : _

Composite pipes, consisting of a block tin pipe enclosed in a
lead pipe and solidly united together, are not so liable to be
acted upon by water, and they may be bent in any direction
like an ordinary lead pipe ; these answer excellently.

Iron pipes treated by the Barff process are recommended by
some. The process consists in raising the temperature of the
pipes to a white heat (about 1200° F.) in a chamber into which
superheated steam is passed. After being exposed to the action
of the steam for several hours the metal becomes coated with a
protective oxide.

Impurities.—The chief impurity, in fact the only one that
need be considered from an inspector’s point of view, is that
which comes from an organic source, either vegetable or animal,
the latter being much the more objectionable of the two.

Both may be present in a solid form or in solution ; in the
former case, the water is distinctly discoloured, the colour vary-
ing in depth in accordance with the amount or nature of the
contaminating material ; while in the latter, notwithstanding the
presence of considerable impurity, the water may be perfectly
clear and wholesome looking. The absence of colour, therefore,
is no sign that the water is pure; but neither is its presence a
sign of dangerous pollution, for peat imparts a considerable
colour to water which need not be injurious. The important
point to remember is, that a clear water need not mean a pure
water, but that danger may exist even though it is beautifully
sparkling and perfectly clear. Herve, then, we are brought face
to face with a problem which can only be solved by the chemist,
but as the inspector ought to appreciate the significance of what
the chemist tells him, we must go a step farther, and explain
shortly the reason why water which contains organic matter is
dangerous from a health point of view.

Presence of Organic Matter—What it means.—In the
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first place, then, even from an ovdinary point of view, it is, to say
the least of it, objectionable, to drink water which contains
matter in a putrefying state ; but, in addition to this, evidence
exists which points to the conclusion that it is divectly injurious
to health to do so. The real danger, however, lies in the fact
that any contaminating source—for example, human excreta and
refuse—may contain the poison of a disease which may be com-
municated through the medium in question. We know a great
deal more now than we did a comparatively short time ago of the
nature of the poisons which cause diseases of the infectious
class, and the belief that all such diseases are associated with
minute living germs is universally accepted. Many circum-
stances which formerly we did not understand are now ex-
plained ; it is no longer difficult to realise that a water, known to
be bad, may be consumed for a long period with apparent im-
punity, and then suddenly, typhoid fever may attack several of
the consumers. We know now that the poison reaches the well
by the same channel which all along has conveyed the polluting
matter.

It is obvious from what has been said that a standard of
purity cannot be arrived at simply by fixing a chemical limit of
admissible impurity, because, beyond stating that a certain
amount of organic contamination is present, chemistry cannot
go—its exact nature cannot thus be indicated. Were a standard
to be fixed on such evidence as this, it would amount, in some
cases, to saying that a limited number of typhoid fever germs
may be admitted with impunity, which, of course, is absurd.

How to Estimate Purity of Water.—The only safe way
of arriving at a conclusion with regard to the quality of a water is
to consider the analyst’s report logether with the possible sowrces of
pollution, and, for this reason, it is most desirable to send a full
account of the surrounding conditions with the sample.

The following history of an outbreak of typhoid fever, which the
author investigated about two years ago, illustrates very foreibly
what has just been stated. The cases were directly connected
with a farm-house in which a person had died from the disease
twelve months previously. Immediately on the ocenrrence of
the cases in question, a sample of water from the well belonging
to the house was sent to a chemist for analysis, with the result
that it was pronounced to be perfectly wholesome. The fever
attacked three ocecupants of the house, and three people living
in' different parts of the scattered district (two of whom lived
over a mile away), but all of those patients worked at the
farm in question, and drank the water from the said well ; in
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fact, after an exhaustive enquiry, the details of which neeq not
be eiven here, the contagion was unmistakably traced to the farm-
house well. In the course of this enquiry, a second analysis
of the water was made, and by way of comparison the water
from two other wells in the immediate neighbourhood was also
analysed, with the result that, although the amount of organic
matter present in the case of the farm-house well came within
the chemical limit of purity, it exceeded by nearly four times the
quantity present in the two wells that were selected for com-
parison. Where, then, did this increase of organic impurlty
come from? There need be no difficulty in answering this
question, for within four yards of the well was situated a large
foul privy cesspit.*®

Purification of Water.—In the case of a public supply
direct from a deep well, the water may be pumped direct into
the reservoir, but when the source is a river or mountain stream,
it is necessary to pass the water through a filter-bed after it has
been received into reservoirs and subsidence of a great portion
of the suspended impurities has taken place.

The Filter-Bed.—Such a filter is constructed of sand, which
ought to be sharp and angular (not too fine), and gravel of
various degrees of coarseness. The sand is placed on the top,
and under it is the gravel which increases in coarseness, until, at
the bottom, where the outlet pipes are situated, it consists of
small stones. The efficiency of the filter is dependent upon the
time which the water takes to percolate through, and this is
regulated by the depth of the sand, which ought to be from
11 to 2 feet, the gravel being 3 feet. Each square foot of such
a filter will allow 70 to 75 gallons to pass in the 24 hours.
The effect of such a filter, although chiefly mechanical, is not
altogether so. Particles of mineral and organic matter adhere
to the sand, so that the filter has to be periodically cleansed by
the removal of the surface sand. Such a filter will remove dis-
solved organic matter to some extent. This is due to the oxygen
of the air contained in the interstices of the sand and gravel
mixing with the water in a finely divided state as it passes
downwards, hence the reason for conducting the process slowly.
It is this property of air which also mainly accounts for the
increasing purity of a water, so far as dissolved organic matter
is concerned, as it passes onward in rivers.

Rain-Water Filter.—For the filtration of rain-water it is a
common practice to construct a filter under ground, in which
case certain precautions are necessary. JThe arrangement ought
: * See British Medical Journal, April 2nd, 1892,
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to be similar, on a small scale, to that just deseribed, but as, in
this case, the filter is sunk in the ground, it is essential that the
brickwork which contains the sand and gravel should be built
in cement, so as to render it impervious to soakage from the
surrounding soil. Sometimes, in addition to sand and gravel,
charcoal is introduced, but this is objectionable, because the
water has afterwards to be stored, and charcoal imparts to water
a material which favours the growth of organisms. Such filters
as these are apt to be neglected, on account of their inaccessi-
bility, so, in order to facilitate regular cleansing, a convenient
means of gaining access to them ought to be provided. This
rule is applicable to all sanitary appliances. It is not easy, even
if every facility is offered, to induce the public to systematically
cleanse and inspect them, but if any difficulty stands in the way
of doing so, it is hopeless.

Domestic Filters.—Great ignorance prevails regarding the
efficacy of domestic filters. The general opinion is that, however
foul the water may be to start with, all deleterious matter is
removed by their use. One is constantly told that “the water
must be all right, because every drop that is used is filtered.”
Filters are excellent things in their way, but they must not be
regarded as specifics against all dangers, and their use ought to
be confined to cases in which the water-supply, from unavoid-
able circumstances, is liable to be contaminated. Some excep-
tionally careful people, on the principle that it can do no harm,
and may do some good, go to endless trouble in eases i which
the water-supply is of the purest character, in passing 1t through
filters previous to use. This is a mistake, for unless filters are
periodically cleansed, and the ﬁltermg medium I’El‘lEﬁ.’@d,
they may be the means of contaminating in place of purifying
the water.

The effect of filtration on a small scale 1s to remove, more or
less completely, all solid atters, both organic and inorganic.
In this respect their action is mechanical ; but, in addition to
this, some filtering materials have the power of acting chemically
upon decomposing organic matter, and upon organic matter in
solution, as well as upon certain saline constituents. It would
appear, however, that their effect upon fresh organic matter 1s
nil—an important consideration in view of what is now known
of the nature of disease-poisons. The material most frequently
used is chareoal, or a combination of charcoal with silica
(silicated carbon filters), animal charcoal being much more
efficacious than vegetable. It may be used either loose or
compressed into blocks, but the latter form is not so convenient

for cleansing purposes.
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The *‘Filtre Rapide” of Maignen is largely used in the

army, and is an excellent contrivance, in which' the water is
rapidly passed through a large surface of charcoal in the form of
granules, asbestos cloth being used as a stralning material. The
great advantage in this filter is that the charcoal can be easily
removed—an important consideration ; for in nearly all filters
organic matter previously removed may be given back again 1n
time, particularly if the water is very impure. This is more
likely to take place if the filtering process be slow, and the
water is thus left long in contact with the charcoul, so that, in
this respect also, this form of filter has an advantage.

Dr. Frankland has proved experimentally that water which
has been in contact with charcoal, if kept, decomposes more
rapidly than it otherwise would do. The suggested explanation
of this is that the water takes up phosphate of lime from the
charcoal—a material which favours the growth of low forms of
life. Allusicn has already been made to this in describing a
rain-water filter. In order that a charcoal filter may retain its
power of acting chemically upon water, it must be periodically
exposed to the air.

Spongy Iron—a substance obtained by roasting hematite
iron ore—is also largely used as a filtering material. By reason
of its porous nature, it allows the passage of water through it,
while, at the same time, it arrests the solid matters. It also
acts chemically on the water, without imparting any material to
it which afterwards encourages decomposition. Spongy iron
retains its filtering power longer than charcoal, and, therefore,
need not be renewed so often ; and it differs from charcoal in
that it does not require to be periodically exposed to the air in
order to enable it to act chemically upon the water ; indeed, it
ought not to be so exposed. Other materials, such as mag-
netic carbide of iron and polarite, are also used with success
as filtering media.

All organic substances, such as sponge, flannel, cotton-wool,
and tow, should not be used as filtering materials, either alone
or combined with charcoal, &ec. Any action they possess is
purely mechanical, and sooner or later they decompose and add
impurity to the water.

Filters permanently fixed in cisterns are objectionable, as
their existence is liable to be forgotten, and, consequently, they
are little likely ever to be renewed or cleansed. Small filters
attached to service pipes are useless for the purpose for which
they are intended, as the medium is in such small bulk, that the
water is not long enough in contact with it to allow any
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purifying effect to take place. It has been stated that such
filters, if the filtering material be animal charcoal, will remove
lead from water to some extent.

A tap filter (“the gem”) has recently been brought out by a
firm at Leeds, which consists of a small chamber containing finely-
divided quartz. It can be fixed to most taps easily, and it is
reversible, so that when the water has passed through it for some
time in one direction, it can be turned round, the object being to
remove the deposit that has occurred in the meantime, by revers-
ing the direction of the current. This little filter is said to answer
the purpose for which it is intended very well, but it must be
remembered that the only effect it can have is purely a mechani-
cal one, and for that reason, it is a question whether its use
ought not to be discouraged, on account of the false security it
may convey to the minds of the public.

A good Filter; Essential Points.—FProf. Parkes enumerates
the essentials of a good filter as follows :—

1. That every part of the filter shall be easily got at, for the
purpose of cleaning or renewing the medium.

9 That the medium have a sufficient purifying power, both
as to chemical action on organic matter in solution, and arrest
of organisms and their spores in suspension, and be present in
sufficient quantity.

«3. That the medium yield nothing to the water that may
favour the growth of low forms of life.

« 4, That the purifying power be reasonably lasting.

«5 That there shall be nothing in the construction of the
filter itself that shall be capable of undergoing putrefaction, or
of yielding metallic or other impurities to the water.

i §. That the filtering material shall not be liable to clog, and
that the delivery of water shall be reasonably rapid.” :

Cleansing of Filters.—It is necessary before a filter is used
that from 10 to 20 gallons of water should be passed through i,
as all in the first instance yield a certain amount of foreign
matter to the water. The most difficult to cleanse are the block
carbon filters—but this. may be accomplished by first carefully
brushing the surface and pumping air in the reverse way, and
afterwards allowing a mixture of dilute Condy’s Fluid with a
little hydrochloric acid to pass through it, until it comes out of
a distinct pink colour. It is obvious that the cleansing can only
be properly done by the maker, to wlmrrn 1t u:_)ught to be sent fc?r
the purpose. When the filtering medium 1is Innseﬂ cllju'qual, it
may be cleansed in the same manner with Condy's Fluid and
acid, but the simplest plan in this case is to renew the carbon.
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In both cases, after cleansing or renewal, it must be remembered
that clean water should be passed through the filter before it is
again used. This cleansing process must be c:m}duc:t.e'd at inter-
vals, varying in accordance with the amount of 1mpurity present
in the water filtered, but the interval ought not to be longer
than six months.

In the case of spongy iron filters Condy’s Fluid and acid must
not be used, but the material may be cleansed by burning it,
although in this case also, the best plan is to remew it. As
spongy iron retains its filtering power longer than charcoal, this
process need not, probably, be gone through oftener than every
twelve months.

From the above, it is obvious that all filters in which the
medium is permanently sealed up ought to be discarded, and it
must be remembered that all so-called self-cleansing filters are a
myth.

Various chemical substances, such as lime and alum, are used
for the purpose of water purification. The effect that such
produce is a mechanical one, the various matters in suspension,
both organic and inorganic, being thrown down with the preecipi-
tate which is formed on the addition of the material. The
organic matter in solution remains unaffected by the process.

Boiling as a means of Purification.—One excellent and
simple method of water purification on a small scale has not yet
been mentioned, and that is boiling.

The effect that boiling has, is to cause certain salts to be de-
posited (as mentioned in referring to the hardness of waters), and
matters in suspension in the water are carried down with them,
but the allimportant effect of boiling is that as the organisms of
disease cannot withstand a moist temperature, even for a short
period, of 212° F. (the boiling point of water), the great danger
of infection by water may thus be removed. Filtration atter
boiling is an additional precaution. Inspectors, therefore, in all
cases in which suspicion attaches to water as the carrier of
disease, ought to bear this in mind, and do all they can to en-
courage the public to take advantage of this simple safeguard.

Taking of Samples.—It is the inspector’s duty, when he
has reason to suspect that a water-supply is likely to be con-
taminated, or when he is requested to do so by the medical
officer of health, to procure a sample for analysis by the medical
officer or analyst. In doing so, the following instructions ought
to be attended to.

It is hardly necessary to say that the bottle in which the
sample is taken, which should be a Winchester quart, must be
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scrupulously clean ; before being filled, it should be rinsed out
two or three times with the water that is to be analysed. The:
bottle ought to have a glass stopper, and it is well to cap it
with leather, the string being sealed with sealing-wax. If for
any reason a stoppered bottle cannot be obtained, an ordinary
cork may be used, but it must be a clean new one, and it also
ought to be capped as deseribed.

The following particulars, when applicable, ought to ac-
company each sample :—

1. Date on which the sample was taken.

2. If from well, stream, town supply, or other source

3. If from well, how deep, approximately ?

4. What is the distance from the nearest midden, drain, or
cesspool ?

5. How far from stable or farm-yard ?

6. Is there any other possible source of pollution !

7. Is the water drawn from pump or tap?

8. If from a pump, is it one of wood, iron, or what !

9. If from a tap, are the pipes of lead, iron, or galvanised
iron !

10. What is the special reason (sickness, &ec.) for requiring
analysis ?

11. Ave there any other particulars to which it is desirable
that attention should be called?

One is sometimes asked by an inspector whether any simple
test can be applied by him to determine roughly whether a
certain water is good or bad, with a view to assist him in
deciding whether or not a sample should be taken for analysis.
The question must be answered in the negative. He must be
guided by the existence of anything in the local sanitary con-
ditions that may operate injuriously in contaminating the water

in question.

IxspECTOR’S DUTY WITH REGARD TO W ATER-SUPPLY.

Among the numerous duties an inspector is called upon to

erform, there are nome to which greater importance can be
attached than that of enquiring as to whether the conditions
upon which a pure water-supply is dependent are violated.
These conditions vary in accordance with the nature of the supply.
In the case of large urban districts with public water-supplies,
the enquiry, so far as the inspector is concerned, will be directed
mainly to the house connections, while in rural and small urban
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districts, which are dependent upon local supplies from wells,
springs, &c., the chief circumstances to be noted are the house
os.
Sugg;;;?;;}r_—f‘mm what has already been said, the details
which in each case should receive attention will be apprﬂcmted,_
but perhaps it may be well to repeat the more 1mportant ot
way of summary.

th?e:l‘};i wa{er-suppl}’ nya household ought to be within a con-
venient distance, plentiful and pure; but if from any cause the
supply should be limited, the smallest quantity admissible for
houses without water-closets, is 4 gallons per head per day, an
amount, however, which would not admit of perfect cleanliness,
or proper flushing of the drains. _

9. That upland surface water and water from springs and deep
wells is usually of good quality, while that from cultivated land,
rivers, and surface wells must be viewed with suspicion.

3. That the site selected for a well ought to be as far removed
as possible from all sources of pollution, and that the well should
be so constructed as to be absolutely impervious to surface
pollution, by building the brickwork in cement, sealing the
surface with stone slabs, and attaching a properly constructed

ump.
: 4, PThat in the case of deep wells, the brickwork ought to be
built in the same manner, at any rate down to the impervious
stratum of clay or rock.

5. That in all cases in which surface leakage is suspected,
the well ought to be opened and examined.

6. That while storage in a house is objectionable, in cases in
which it cannot be avoided, the cistern should be constructed of
a material which will not impart any injurious matter to the
water, and be placed in an accessible situation, to facilitate
inspection and cleansing. It should be covered, ventilated, and
have an overflow into the open apart from any drain. The
supply-pipe to the closet ought to be intercepted by a second
small eistern,

7. That the supply ought to be constant, and that, except in
special cases, the charge ought to be by rate.

8. That lead pipes cannot always be used with safety.

9. That although the water may be perfectly clear it does
not follow that it is not dangerously polluted.

10. That none of the filters in the market can be trusted to
render harmless any disease-poison the water may contain.

11. That all filters require cleansing.

12. That nothing of an organic nature ought to form part of
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a filter, and that it should be so arranged that it can be taken to
pieces with ease.

13. That after filtration through charcoal, the water must not
be stored for any length of time.

CHAPTER III.
VENTILATION AND WARMING.

PurE air is as essential to health as pure water, although the.
public are very ignorant of the fact. Unfortunately, the air of
our rooms may be loaded with impurities without any visible
sign being apparent that such is the case, and although, fortu-
nately, some of us have timely warnings of evil, in the shape of
headaches and feelings of depression, others seem to possess
an unfortunate immunity from any such indication of danger.
Probably children helplessly suffer in like manner, but, reared
in homes almost hermetically sealed against the entrance of
fresh, or the exit of foul air, to be transferred later in life, for
certain periods of the day, to schools and workshops that may
be similarly deseribed, their constitutions, it they withstand the
strain that is thus placed upon them, become blunt to all impres-
sions—nature ceases to sound the warning note which for so long
has been disregarded.

Although, to the uninitiated, it would appear that air does
not come into such direct contact with our internal economy
as water, this is a mistaken notion. We inhale in the course of
twenty-four hours, while at rest, 480 cubic inches per minute
(twice this amount or more when at work), which is brought
into intimate contact with the blood in the microscopical cells of
the lungs, around which the blood-vessels ramify, It is here
that the air performs its function by giving up oxygen to the
blood, and receiving from it moisture and various effete matters.
The number of air-cells has been estimated at between 5 and 6
millions, with a combined avea of from 10 to 20 square feet.

These figures will give some idea of their minute size, and of
the extent of the absorbent surface presented to the air.

The presence of impurity in water is in some cases indicated
by its turbid appearance, but the air of our rooms, however
impure it may become from overcrowding, presents no visible
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evidence of the fact. This may be looked upon as an unfortunate
circumstance, for few people would be so callous as to continue to
breathe air that is obviously foul, if the fact was apparent to them.

The eomposition of the atmosphere varies in different
situations. In the following table the proportions of the various
ingredients of an average sample are given :—

CoMPOSITION OF ATMOSPHERIC AIR (Parkes).

Salts of Sodium,
Other mineral substances,

Oxyren, - - . . . . 2096 per 1000 volumes.
Nitrogen, . . . . . . 7900 1
Carbonic Acid, . ; . . . 440 T
Watery Vapour, . : . ; . varies with temperature.
Ammonia, . 2 . - : . trace,
Organic matter (in vapour or suspended, 3
organised, unorganised, dead or living, _
Ozone, ’ : . L Variable.
|
2

Oxygen is the all-important element. It is the gas to which
the air owes its purifying power, and it is the great supporter of
combustion. If the proportion present were much diminished,
a light would cease to burn, and life would become impossible.

0Ozone is another form of oxygen, possessing similar, but more
active properties. As a rule, it is only to be found in the purest
atmospheres, and is absent in populous districts.

Nitrogen acts as a diluent of oxygen, which, in its pure state,
is far too potent. Unlike oxygen, it does not support combustion,
but, like carbonic acid gas, if present in excess, it extinguishes a
light.

The quantity of carbonic aecid present varies from ‘2 to o
part per 1,000 of out-door air ; the former may be the proportion
in mountainous districts, and the latter in some densely popu-
lated parts of towns.

In rooms without proper ventilation, ten times the above
amount of carbonic acid may be present, but although large
quantities of this gas are discharged into the atmosphere as the
result of the combustion of coal, respiration, &e., the quantity
present in the air vavies very little, owing to the diluting action
of the winds, and the power possessed by plants in absorbing
and appropriating the carbon.

In addition to carbonic acid, a large quantity of organie
matter, the result of tissue waste, and also impure vapour are
given oft’ from the lungs and skin, and it is to these that injury
must in a large measure be attributed. Carbonic acid in itself
may be present in considerable quantity without any ill effects

3
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being apparent, as is demonstrated in the case of workers in
aerated water manufactories. It has been ascertained by experi-
ment, that the ratio of carbonic acid added to the air as the
result of respiration, corresponds very closely with the amount
of organic matter from the same source, and for this reason it is
taken as a standard of purity. It is the presence of effete
organic matters from our bodies that causes the disagreeable
odour and sensation of stuffiness experienced in occupied rooms
that are unventilated.

In addition to impurity, the result of respiration, the air is
liable to be contaminated by materials, both solid and gaseous,
from a great many sources. Among the former may be men-
tioned particles of dust of all descriptions, too numerous to
mention, pollen of plants, germs of various sorts (including, it
may be, some that we know to he instrumental in the production
of disease), and fragments of carbon and tarry matters from the
imperfect combustion of coal. Among the latter are special
gases evolved in certain trades, and others the result of combus-
tion, as well as effluvia from badly constructed sewers, and from
collections of excreta, manure, and refuse of all descriptions.

The use of gas in rooms and factories adds greatly to the
impurity of the air. One cubic foot of gas will, in burning,
consume the entire oxygen of 8 cubic feet of air, and also
impart certain noxious compounds of sulphur and carbon to the
air. In spite of this, we find that people not only use gas for
lichting purposes, but also, in the shape of a naked flame, as a
means of heating rooms, shops, and factories. An oil lamp
with a good burner will consume 3-2 cubic feet of oxygen in an
hour, so that, it may be said that one gas burner of ordinary size
is ten times worse, as regards the injury it does, than a lamp
giving an equal light.

From what has been stated, it will not appear surprising that
the air of towns should compare unfavourably with that of
country districts ; the wonder is rather that the difference is not
greater, and this can only be explained by the purifying power
possessed by the oxygen of the air itself, and the action of the
winds in distributing” the impurity over a large area; 1t 1S
important, therefore, that the former should not be overtaxed,
and that the latter should have full play.

Diseases PRODUCED BY TxrPURE AIR.

The effect of impure air on the health of the people is illus-
trated by the various tables given in the first chapter. The

B T ——
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excessive mortality from lung diseases in the case of those
engaged in certain dust-producing occupations, as well as the
influence on the death-rate of overcrowding, and of the back-to-
back arrangement of houses, is there proved by statistics. In
addition to this, however, there can be no question that foul air
is highly conducive to a general lowering of the vital functions,
which renders illness more frequent, and recovery more uncertain
and prolonged.

The success which attends the medical and surgical treatment
of cases in hospitals, as compared with the results of similar
treatment at home, in overcrowded and badly ventilated cottages,
is recognised by all medical men, and, that fresh air is a factor
which largely contributes to the good result in the former case,
1s generally admitted. Again, there can be no question that the
severity of infectious disease, as well as the risk of infection, is
greatly increased by atmospheric impurity.

Enough has been said to indicate the importance of fresh air.
We must now pass on to consider the amount that is necessary,
and the means at our disposal for obtaining a proper supply.

QuaNTITY OF AR REQUIRED

As the amount of carbonic acid gas present in the air of a
room corresponds with the degree of impurity caused by effete
matters given off’ from our bodies, that gas, as already stated, is
taken as the standard in estimating the condition as regards
ventilation. Up to a certain point, one can detect different
degrees of impurity by the sense of smell, and the sensation of
stufiiness experienced on entering a room from the open air, but
the power of discrimination as to degree ceases after a certain
amount of foulness is exceeded. The figures in the following
table, prepared by Dr. de Chaumont, and which have been care.
fully tested, indicate the point at which impurity becomes first
apparent to the senses, and also when the power of discrimina-
tion as to degree of impurity ceases.

It is not desirable to burden the memory with many figures ;
but, from a ventilation point of view, it is important to remember
that when respiration has added 02 vol. of carbonic acid per 1,000
to the air of a room, the effect begins to become apparent to
the senses; consequently, it may be concluded that an amount
beyond this is not compatible with a properly ventilated room.

1t must be remembered that these figures do not represent the
actual amount of carbonic acid gas present in the air, but only
that which is added, so that from 03 to 0-4 (the amount natur-
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ally present in the air itself) must be added in each case to show
the total amount. This applies also to the remarks that follow.

The amount of carbonic acid given off per hour by a person
ab rest, is 0:6 cubic feet ;* it follows, therefore—if the air of the
room is to be kept at the above standard of puvity—that 3,000
cubic feet of fresh air must be introduced for each person during
that time. This brings us to the consideration of the amount
of cubic space required for each person.

1. 2. S F 1
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Cuslc Srace REQUIRED.

Tt is obvious from what has been said that the question of
space is one which 1s entirely dependent upon the facility that
exists for changing the air of a room, and, granting the possi-
bility of doing so to an indefinite extent, it becomes quite 1m-
material how limited the space allowed for each person may be.
Were it not for one consideration, this theory would be perfectly
applicable in practice, but 1t is found to be unworkable on account
of the draughts that result from the rapid movement of the
cold air. ‘ ;

Temperature, then, influences the pace at which air may
travel without causing a feeling of draught. Air at 55° to
60° Fahr. travelling at 1} feet per second is not perceptible, at
9 to 2% feet it is imperceptible to some persons, at 3 feet it 1s
perceptible to most, while at 34 feet it is perceptible to all,
and anything above this causes a feeling of draught. If tne
air be warmed to 70° Fahr,, a greater velocity is not perceived,
but if the temperature be as high as 90° Fahr., it again becomes

# This is an average—men give off more, and children less.
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move perceptible ; this also happens if it be lowered, say to
40° Fahr.

Experience teaches that, in this country all that can be borne
is a change of the air of a room three times an hour ; it follows,
therefore, that in order to vetain the standard of purity, viz.,
02 of added carbonic acid gas, as each person contributes
0:6 cubic feet of the gas per hour, the space allowed per head
ought to be 1,000 cubic feet. In practice, this amount is very
seldom met with, indeed, in cottages it too often does not exceed
from 200 to 250. The amount provided in barracks is 600 cubic
foet. and that usually required for common lodging-houses is 300.

Theoretically, from the amount of impurity added to the at-
mosphere by animals, such as horses and cattle, the amount of
space required by them, on the above calculation, would be from
3,000 to 7,000 cubic feet, but this amount in their case is neither
requisite nor attainable. The conditions are altogether different,
as much greater liberty may be exercised in the direction of free
ventilation. In practice, 1,000 cubic feet per head is a satisfac-
tory amount. The Regulations under the Dairies, Cowsheds,
and Milkshops Order, usually require 800 cubic feet, although
in some cases the amount is only 600, or even less, which cannot

be said to be sufficient.

Fallacy concerning Large Rooms.—It is a popular idea.
that plenty of space does away with the necessity for ventilation,
but this is a mistake. KEven with a space of 10,000 cubic feet.
occupied by one person, in the absence of ventilation, the limit
of impurity would be reached in a little over three hours, after
which time the same amount of fresh air would have to be
introduced as in the case of a smaller room, in order not to
exceed the standard of impurity.

The height of a room is an important consideration in a
ventilation enquiry. The respiratory impurities tend to ac-
cumulate about the occupants of the room, and beyond a certain
point loftiness will mot take the place of floor-space. The air of a
space enclosed by high walls, but uncovered by a roof, would
soon become very foul if the space were overcrowded. There is
no objection to a lofty room, but it must be remembered in
estimating the capacity in a ventilation sense, that a height of
12 feet only should be considered, as this may be taken to be
the maximum useful height for a room.

VENTILATION AND WARMING OF SCHOOLS.

Some years ago the author conducted an investigation with

. vezard to the conditions of warming and ventilation of the
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elementary schools in the rural district of Stafford, and for that

purpose it was necessary to make analyses of the air. ;

As the question has an important bearing on the subject
at present being discussed, the foregoing table, giving the result
of the analyses, with condensed I'E‘:II.‘IB.-I']:iS as to other circum-
stances, will prove of interest. The significance of each heading
of the table will be understood from what has already been said.
The samples were taken during the winter months, about the
same time of day in each case, and after the schools had been
occupied for about three hours. -

One cannot expect that the air of schools should come within
the standard of purity, considering the present small amount of
space required by the Education Department (100 cubic feet per
head), and for this reason, it is the more essential to adopt all
reasonable measures in order to approach that standard as nearly
as possible. In the cases given in the table which, in all
probability, may be taken as types of the condition of school
ventilation throughout England, the amount of impurity in the
atmosphere of the best school is more than twice what it ought
to be, while in the worst, the standard is exceeded by six times.

The figures also represent a better all round condition of
ventilation than would generally be found, for the number of
children present at the time of taking the sample of air was,
in several instances, considerably below the average attendance.

To properly ventilate a school, or any other public building in
which the space per head is so small, is a matter of great
difficulty, and unless mechanical means are adopted, it amounts
to an impossibility.*

The bearing that cubic space has upon the condition of the air
in occupied rooms, is well illustrated by the figures of the table,
which show that the greatest capacity is by no means always
associated with the greatest purity.

MEeASUREMENT oF CUBIC SPACE.

The estimation of the capacity of a room of ordinary shape is
a simple matter, all that is necessary being to multiply by each
other, the length, breadth, and height. 1t 1s more convenient
to express the measurements in feet and decimals of a foot than
in feet and inches.

* For an account of the difference in cost between mechanieal and natural
ventilation in the case of schools, and the comparative results obtained by
the one and the other, see a Report by Prof. Carnelley for the information
of the School Board of Dundee, 1889,
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The following table gives approximately the proportion in
decimals that inches bear to feet :—

e Dl
12 1:00 | 6 050
11 092 | 5 0-42
10 083 |t grEs s,
9 075 | 3 025
8 067 | 2 017
| il 058 | 1 008

For example, if a room measures 12 ft. 6 in. in length, 10 ft.
3 in. in breadth, and 10 ft. in height, the calculation will be as
follows :—125 x 10-25 x 10 = 1281, The capacity of the room
in question, then, is 1,281 cubic feet.

Any recesses that exist must be measured separately, and
added to the total; and projections, in the shape of walls or cup-
boards, must be deducted from it.

In the case of rooms of irregular shape, it is necessary to
measure portions separately, in order to arrive at the true
capacity.

The following are the rules to be followed in the examples
most frequently met with :—

Area of a triangle = base multiplied by half the height.

Suppose, in the figure given (Fig. 2), the base measures'12 feet
and the height 4 feet, the area would be 24 feet.: This rule
applies in the case of rooms without ceilings ; the section of the
space within the slope of the roof, representing the triangle,
is measured by multiplying the breadth of the room (base of
triangle) by half the height from the roof angle to a line
corresponding with the height of the walls, and this figure
multiplied by the length of the room will give the cubic capacity
of that part of the space embraced by the roof slope.

In the case of a room the walls of which are irregular as to
length, corresponding, for example, to the figure represented
(Fig. 3), the area may be obtained by dividing the floor space into
triangles, and taking the sum of their areas—this figure multiplied .
by the height from floor to ceiling will give the cubic capacity.
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In the case of a circle, the area is obtained by multipllyi:}g the
square of the diameter by ‘7854, and this figure multiplied by
the height of the room will give the capacity.

The area of a segment of a circle (Fig. 4) is obtained by adding
the cube of the ln;wht divided by twice the chord, to E; o-thirds
of the product of chord and height (Ch. x H x §) + 5 Oh."

The figure obtained, if multiplied by the height of the room,
in the case of a mrcular recess, or the length of the room, in
the case of a circular roof, will give the capacity of the space
enclosed. '

The cubic capacity of a dome is ascertained by multiplying
two-thirds of the product of the area of the base by the height
(area of base x height x £), the area of the base being sunply
that of a circle.

Figz. 2. Fig. 3. Fig. 4.

By applying these rules most spaces usually met with may be
measured, and b} dividing the total capacity by the number of
persons occupying the room in question, the cubic space per
head is obtained.

VENTILATION.

By ventilation is meant the dilution and removal of all
impurities which collect in the air of inhabited rooms. The
process may be the result of forces constantly acting in nature—
Natural Ventilation; or it may be the result of forces set in
action by man— Artifieial Ventilation.

In order to understand the operation of the various ventila-
ting appliances in use, it is necessary first to understand the
principles with which they must all comply to insure success.
Although many difficulties are met with in devising ventilation
schemes, these arise not so much, perhaps, from want of
knowledge on the: part of the person engaged, as from the im-
possibility of the task he is asked to perfmm By the use of
arfificial means, a large volume of air may be passed through a
room ; but, as alrf-ad_v explained, if the rate at whick the air
travels exceeds'a certain pace, a feeling of draught is the result.
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NATURAL VENTILATION.

The chief forces acting in nature which encourage ventilation
avre—(1) Diffusion; (2) the action of the winds ; and (3) the move-
ment produced by unequal weights of air, upon which principle the
wind itself is dependent,

Diffusion is the term applied to the power which gases of
different densities possess of mixing with each other. This
intermixing may take place through porous substances, such as
dry brick, but it is slow under all circumstances, and, therefore,
it assists in ventilation only to a slight extent.

The Wind is an active agent in ventilation, but it is open to
the objection that, while at one time it is practically almost
stagnant, at another it may be blowing with great force, and for

A R

(

-
R

|

Fig. 5. Fig. 6.

this reason it is difficult to regulate its effect. When the
weather will admit of it, the action of the wind may be taken
advantage of, by opening windows on opposite sides of a room,
as a free cross current of air will thus be produced ; this practice
ought invariably to be followed, at intervals, when rooms are
unoccupied, for example in the case of schools, as by such means
a rapid renewal of the air 1s effected.

The action of the wind is also of great assistance in encouraging
an upward current in ventilating shafts, by reason of the aspirat-
ing effect that one current of air has when passing at right angles
across another, in the manner indicated by the arrows in the
sketch (Fig. 5). '

The action of the wind has been taken advantage of in house
ventilation by fixing movable cowls at the top of shafts, with
vanes so fixed as to direct the mouth of the one towards the
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wind. and of the other in the opposite direction. The effect is
that ;:]m wind enters the cowl which has its mouth turned in the
direction in which it is travelling, when it can be conducted by
pipes to the various rooms, and returned to the reverse cowl by
other pipes (Fig. 6). \ _

Qo far as house ventilation is concerned, this plan has not
been found to answer, as the great variation in the pace at
which the wind travels renders it difficult to regulate the amount
of air introduced. The system answers well, however, in the
case of ships, where the cowls can be adjusted, by hand, in a
position in accordance with the rate at which the ship is travel-
ling, and the direction of the wind. ) &

The movement produced by unequal weights of air is a
potent factor in ventilation, particularly in our climate where
the external air is, as a rule, colder than that of our rooms.
It operates in the following manner :-—When the temperature
of a room is raised, the air in it expands, and, by reason of
its increase in volume, the room cannot contain the same
quantity as before, a portion, therefore, is discharged through
any opening that may exist. But if the outside air is not
correspondingly raised in temperature, an inequality is at
once established between the one and the other, and as the
cold air outside is heavier than the warm air inside, the result
is that, by the law of gravitation, it will enter the room
through various openings, and continue to do so until such
time as the point is reached when the temperature of the omne
and the other (and, therefore, their gravity or weight) is precisely
the same. Now, if the cause which led to the raising of the
temperature of the inside air continues to operate, either in the
shape of a fire, or other artificial heating means, or by reason of
the room being occupied by people, the same constant inflow of
colder air will continue, and the rate of entrance of this cold air
will be exactly in accordance with the depth of the heated
column, and the difference of temperature between the one air
and the other. The greater the depth of the heated column, and
the greater the difference between the two temperatures, the
more rapid is the inflow. It does not follow that the direction
of the current is always from the outside into the room, because,
if from any cause the air of the room is colder than the outside
air—which 1t may be in summer—the reverse action takes place.
In winter, when our houses are artificially warmed, this process
is in active operation, and if the direction of the inflowing
current of cold air be regulated by artificial appliances, it may be
turned to excellent account as a means of ventilation, as will
presently be explained,
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ARTIFICIAL VENTILATION,

Under ordinary circumstances, if rooms are not overcrowded,
and it is not, therefore, necessary to change the air very often,
natural ventilation is sufficient, but in the case of crowded
publiec rooms some artificial means of renewing the air ought to
be employed. There are two systems of artificial ventilation—
viz., Katraction and Propulsion. By the former system the foul
air is extracted from the room, and is replaced by pure air; and
by the latter, pure air is forced into the room, the foul air giving
place to it. :

The various appliances in use in both natural and artificial
ventilation will presently be described. -

Position and Size of Openings.—1It is obvious that, in order
that air may enter a room, an exit must be provided for that
which is at present in the room, so that two openings are neces-
sary. Theoretically, the size of the outlet ought to be larger
than that of the inlet, because warm air has a greater volume
than cold ; but the difference is so slight that it may be dis-
regarded, and both openings may be of the same size.

Again, although the total area of the inlets ought to correspond
with that of the outlets, their number should be greater, and
they should be placed in situations as far as possible removed
from the outlets, so as to ensure as complete a circulation of air
as possible. If they are placed close together, the air will enter
and pass out without mixing with that of the room, and so the
object for which they are intended—viz., the dilution of the
impure atmosphere—will not be accomplished.

Warm air, being lighter than cold, has a tendency to rise,
therefore the most suitable position for the outlet ventilator 18
in or near the ceiling ; it by no means follows, however, that the
proper position for the inlet ventilator is near the floor, for,
were it so placed, as the air that enters is usually much colder
than the air in the room, a draught would at once be felt. The
position of the inlet ought to be either near the ceiling or some
5 or 6 feet from the floor ; but in the latter case some plan must
be adopted that will give the entering air an upward direction.

Practically speaking, then, it amounts to this—that in natu ral
ventilation both outlet and inlet ought to be placed high up, and
for absolutely opposite reasons; in the former case, because
warm air rises, and in the latter, because cold air falls. By
this arrangement draughts are not so likely to be experienced,
because by the time the incoming air reaches the level of the
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occupants of the room, its temperature has been raised by
mingling with the warm air to a point at which movement is
less perceptible. In cases where it is possible to warm the air
before it is introduced, the inlet may be at the tloor level, but
such a plan, strictly speaking, comes under the head of artificial
ventilation.

The Chimney is a very efiicient outlet ventilator; and in
rooms it is usually the only one. This really is an example of
artificial ventilation, as its action is greatly dependent upon
the fire, but, as it is so commonly found, one may almost look
upon it as being natural.

MEecHANISMS EMPLOYED IN VENTILATION,

From the account just given of the principles upon which the
movement of air is dependent, the action of the various mechan-
isms in use as aids to ventilation will better be understood. In
warm summer weather ventilation is an easy matter, for then a
perfect change of the air of a room may be accomplished by
opening windows ; but in cold weather this cannot be done, and
it becomes necessary to devise schemes for changing the air of
rooms without inducing draught.

NATURAL VENTILATION,

Tubes or shafts are employed as both inlets and outlets, and
in their construction certain rules must be followed.

Friction greatly influences the rate at which air travels along
a tube, and for this reason, especially in the case of natural
ventilation, 1t is important to limit its effect in every possible
way by reducing the causes of it to a minimum. The following
are the more important considerations under this heading :—

1. That as in the case of two openings of similar area, the one
circular and the other square, the friction surface in the former
case 18 only & of that in the latter, circular are to be preferred to
square tubes,

2. That the smaller the opening the greater is the friction.
In the case of openings of similar section the friction is inversely
as the diameter. For example, with an opening of 6 inches
diameter, the friction will be twice that of an opening of 12 inches;;
the diameter of the one being twice that of the other. It follows
from this, that by dividing an opening of 1 square foot into four
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openings of I of a square foot, the friction will, theoretically, be
exactly doubled, because the respective diameters of the smaller
openings are only one-half that of the larger.

3. That angles increase the friction greatly. It has been
shown by experiment that a right angle will diminish the current
by one-half ; so that a ventilating pipe with two right angles in
its course will only have a quarter the ventilating power of a
straight pipe of a similar length and calibre. This fact is very
generally disregarded. One frequently finds ventilating pipes
with many angles, by reason of their being carried round, in
place of through, various projections.®

To modify friction from this cause as much as possible, in
cases in which it is absolutely necessary to deviate from the
direct line, the angles ought to be well rounded and as obtuse as
possible.

4. That the longer the tube the greater is the friction.

5. That the smoother the interior of the tube the less is the
friction, not only on account of the diminished surface thus
exposed to the air, but also because there is less chance of the
aceumulation of dust, which, besides being in itself objectionable,
offers an additional obstacle to the current.

The length of the outlet tubes or shafts ought not to be
greater than is necessary, for, in addition to the increase of
friction with length, there is a danger of the current being
checked entirely, by reason of the air in the tube being cooled to
an extent which will render it so heavy as to overcome the
upward tendency of the warm air from the room. To diminish
this risk of cooling it is a common practice to place outlet shafts
close to flues.

Joints of ventilating pipes must be air-tight, otherwise the
upward current will be greatly lessened by the entrance of cold
air. Very commonly, in making such pipes, whether of sheet-
iron or zinc,t the joints are formed by simply inserting one
length of pipe into another ; but by this means an air-tight joint
is not secured. All such joints ought to be soldered, and, In
order that the integrity of the joints may not be endangered
through any strain, the shaft ought to be secured by stays at
frequent intervals.

One often finds, particularly in the case of schools, that outlet
openings are made in the ceiling, and are not continued up by a
shaft carried through the roof. In such cases an opening 1s

* This applies very generally in the case of soil-pipe ventilators (see p. 127).
+These remarks have reference to room, not to soil-pipe, ventilators,
which latter ought to be constructed of more durable material (see p. 126).
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usvally made in the gable wall which communicates with the
roof space. The effect of such a plan must be a more or less
constant down-draught into the room—particularly if the wind
chance to be blowing in the direction of the outer opening—
which compels the permanent closure of the inner npe:;ing._ In
such cases, the remedy consists in attaching a pipe to the ceiling
opening, and continuing it through the roof.

Wire gauze or perforated zine is often used to cover
outlet openings, so as to diminish any down-draught that may
occur, This practice is to be
condemned, for, although it
may remedy the occasional !
evil, it permaneutly interferes
with the extracting power of
the shaft by greatly diminish-
ing its calibre. A far better
pr?acautinn against a down- -*"'—-—{—f-—k;“
dranght being perceived is to Fig. 7.
fix a circular disc under the
opening, and of larger diameter than it, within a few inches of
the ceiling, as is represented in section by sketch (Fig. 7). By
this means any down-draught, in place of descending upon the
heads of the occupants of the room, is directed to the side.

Cowls are placed on outlet ventilating shafts with the object
of (1) preventing the entrance of rain, (2) increasing the extract-
ing effect of the wind, and (3) checking the tendency to down-
draught.

1. The entrance of rain into a ventilating shaft diminishes the
upward current of air, by reason of the cooling effect on the air
of the evaporation which follows. The custom of damping
surfaces, with the intention of reducing the temperature, is one
which is generally practised ; for example, the watering of the
floors of larders and dairies in warm weather. The reason of
the cooling which follows is explained by the fact that in the
conversion of water into vapour heat is necessary, which heat is
supplied by the neighbouring surfaces, with the result that there
is a local reduction of temperature, the heat that has been ap-
propriated being rendered “latent” so long as the moisture is
refained in a vaporous state. Now, as already explained, the
weight of a given volume of air is increased as its temperature is
reduced, and applying this knowledge to the case in point, it
will be understood that the weight of air in a ventilating shaft
may, l:y a process of cooling, be so increased as to overcome the
upward tendency of the warmer, and, therefore, lighter air below,
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and thus the shaft in question may cease to act as a ventilator.
The tendency to down-draught in damp weather in the case of a
chimney of a fire-place, which for some time has not had a fire
in it, is a familiar example of the effect of the process just
described ; and if such may occur, notwithstanding the presence
of a fire to encourage the draught, still more must it do so under
similar circumstances in the case of a ventilating shaft which is
not artificially warmed,

9. The aspirating effect of the wind on the air of an upright
shaft is considerable, irrespective of any apparatus, but it is
claimed for the:various “extractors” (as their name implies),
that they assist this natural tendency ; experiment, however,
does not fully support this claim. ;

3 No doubt cowls are to a certain extent preventers of down-
draught, the result of downward gusts of wind.

View from room, View from chimney,
Fig. 8.

From what has been said, it will be understood that cowls do
not exercise any very wonderful power, but simply aid to a
certain extent, the natural upward current that takes place
through a shaft which communicates with a room, the tempera-
¢ure of which is higher than that outside.

The Chimney, which in itself is a powerful extractor, may be
atilised as an outlet for air on a level with the ceiling, by tapping
it at that point, and introducing a form of ventilator which will
allow of the passage of air from the room without permitting a
reverse current. . _ ’ :

Boyle’s Mica-flap Ventilator, which is represented in the
accompanying sketch (Fig. 8) 1s designed for this purpose.
Back-draught is almost entirely prevented by means of valves
in the shape of thin talc plates suspended on cross-bars behind
an iron-grating ; these move backwards by reason of the pressure
of the out-draught from the room, and are immediately closed
should any tendency to down-draught —and the consequent
entrance of smoke into the room-—occur. A certain amount of
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noise is produced by the flapping of the valves, particularly
when there is much wind, but apart from this objection (which
is much lessened in the more recent appliances), these outlets
into the chimney are of use in diminishing the tendency to

draught in the neighbourhood of

the fire-place, and 1n removing A

the warm air from the upper

part of the room, where it is
vitiated by respiration and the [
foul products of the combustion
of gas. In the case of new houses,
as already mentioned, it is better
to construct a second flue along-
side the chimney flue, with which
the upper and lower rooms may
be connected without the inter-
vention of any special apparatus.
M‘Kinnell’s Ventilator is a

AN

combined outlet and inlet venti- Fig. 9.

lator which is applicable in the

case of upper rooms or rooms in single-storey houses. It con-

sists of two tubes, the one encircling the other as
represented in the sketch (Fig. 9). The area of
both tubes is the same, and the inner one, which
acts as the outlet, is continued for some distance
above the outer, and is fitted with a cowl. The
lower end of the inner tube is prolonged a little
distance into the room, and has a flanged rim
some inches in width which extends beyond the
area embraced by the outer tube, and thus pre-
vents the incoming air from descending at once
into the room, by causing it to radiate to the side
for some distance parallel to the ceiling.
Windows may be fitted with various ventilat-
ing appliances which will admit of the entrance of
fresh air without causing a draught.
Hinckes-Bird’s Window Ventilator (Fig.
10) consists of a piece of wood, or what is more
cheerful in appearance, plate-glass, the width of
the window, and 2 or 3 inches deep, introduced
under the lower sash so as to leave an opening
where the upper rail of the lower sash and the
lower rail of the upper sash meet. The air enters

at this point, and is directed upwards by coming in contact with

the elevated top of the lower sash.

4
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Louvred Panes, taking the place of one of the squares of
glass, and arranged so as to admit of being opened and closed, is
another plan of window ventilation by which an upward direction
is imparted to the incoming air.

Various plans are adopted of introducing air through the house
walls, of which the following are examples :—

Sheringham’s Valve (Fig. 11), which is frequently employed,
consists of a box fixed in the wall near the ceiling. The air
enters through an iron
grating in the outer
wall, and is directed
upward by an inner
valvular opening which
is movable, being at-
tached to the lower side
of the box by means of

Fig. 11. a hinge.

The valve is opened
and closed by a balanced weight, and the extent of the opening
can be regulated by means of a string and pulley.

Fllison’s Ventilating Bricks (Fig. 12) consist of bricks
perforated with conical holes, and are fixed in the wall with the
~ apex of the cone on the outside. By reason of the ex-
——T1 pansion of the openings towards the room, the air is
introduced in a less circumseribed current, conse-
quently it diffnses more readily, and thus draught is
less likely to be felt.

Tobin’s Tube Ventilator (Fig. 13, A), now very
generally in use, 18 perhaps the most satisfactory of
any of the present aids to natural ventilation. The
air, in this case, is introduced at the floor level,
through an iron grating connected with a tube which
passes through the wall into the room, where it is con-
tinued at right angles up the wall to a distance of from
I 5 to 6 feet. The height, in the case of ordinary rooms,
Fig. 12. ought not to exceed this, as the impetus given to the
air in its upward passage along the tube is sufficlent
to carry it beyond the point where draught may be felt, on the
other hand, if the tube be much longer, the air may be driven
down upon the heads of the occupants of the room by its being
thrown against the ceiling. Workmen in constructing tubes on
this principle are very apt to carry them some 8 or 9 feet up
the wall, in order, as they suppose, to avoid a draught—this 1s a
mistake which ought to be avoided. Another fault which 1s not
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unfrequently found in a ventilator of this description, is its posi-
tion being under a recess or overhanging shelf; the result of
this is that the air on entering is at once thrown down by
being directed against the obstruction. Under these circum-
stances the system gets blamed for what is really an error in its
application. :
From what has been stated regarding the influence that differ-
ence of temperature between the outside air and the air of a
room has on the rate at which air enters, it will be understood
that some means of regulating the amount admitted must be
available. This is
accomplished by B B
means of a plate
wiathin the ventilat-
ing twube, which is
capable of being !
adjusted to any
angle by a handle.
By turning this

handle so that the |
plate lies at right .
angles to the axis
B
of the tube, the 4 | \
opening is closed ; |
(8]
o Open

and by turning it Half  Closed
so that the flat sur-
face of the plate is
parallel with the
axis, the tube is
opened to its full
extent ; while, if
fixed at any point Fig. 13.

intermediate be-

tween the two the opening is curtailed to an extent which
increases the nearer the plate approaches the right-angle posi-
tion. The accompanying sketch (Fig. 13, B) will assist the
reader in understanding this description.

As the external opening of a Tobin’s ventilator is protected
by an iron grating, its calibre is thus reduced ; it is necessary,
therefore, in order to counteract this, that this opening should he
of greater diameter than the tube itself (see Fig. 13, A).

An overhanging hood attached to the wall at an angle, and
prolonged to about an inch below the lower margin of the
opening, will counteract to a considerable extent the tendency to
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an Fxcessive inrush of air at times when the wind is blowing
against the face of the wall in which the opening is situated.

A water-trough may be placed on the floor of the inlet on
to which the air is directed by means of a plate, as represented in
the drawing, By this means a certain portion of the floating
particles present in the air of towns is arrested. It is a question,
however, whether such a plan as this is of much practical use, by
veason of the fact that the water must be periodically renewed—
a condition which is not likely to be com plied with.

A diaphragm of gauze inserted at the inlet will filter the air
very effectively, but it must be remembered that the material
will very soon become clogged with dirt, and will, therefore, re-
quire to be frequently renewed or cleansed. The internal open-
ing ought to be funnel-shaped, that is, the tube at the top ought
to expand, so as to encourage the diffusion of the air on entering
the room.

ARTIFICIAL VENTILATION.

So far, the various appliances which have been described may
simply be looked upon as aids to the natural tendency which
exists to an interchange taking place between the outside air
and the air of a room, and, up to a certain point, they are of
great value; butin the case of rooms or public buildings 1n which
the cubic space allotted to each person may be considerably
below the standard (see p. 37), it becomes necessary to sup-
plement the natural by some artificial means of renewing the air.
There are two methods by which this may be accomplished—viz.,
propulsion and extraction. By the former, freshair 1s forced into
the room, and by the latter foul air is extracted from the room by
various appliances. The method by propulsion is usually to be
preferred, as the air discharged into the building may be taken from
any selected situation, and directed—after treatment, it may be,
by filtering, warming, cooling, or moistening—to any particular
locality. There are circumstances, however, favourable to ex-
traction being the system selected, but the advantages, under
varied conditions, of the ome or the other will be better ap-
preciated after the mechanisms employed in each case have been
described.

Fans consist of a series of vanes fixed ih an oblique direction
to a revolving axis enclosed in a chamber which has an opening
on two sides. By the rapid revolution of the fan within the
chamber, the vanes set the air with which they come in contact
in motion, and thus a current is produced which passes in at one
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opening and out at the other, at a speed which 1s regulated by
the rapidity with which the apparatus 1s made to revolve.
These fans act as propeliers or extractors, according to w!mther
they are fixed in connection with the inlet or outlet ventilating
shaft. Steam or electricity may be used as the motor power, or,
what may be more convenient, as requiring little attention, a gas
engine. Py

Heat is capable of being utilised as a means of ventilation by
ewtraction. 'The assistance in this direction afforded by the
ordinary fire-place, and the various methods by which it may be
taken advantage of, have already been referred to, but special
shafts are sometimes connected with furnaces for ventilating
purposes. Mines are frequently ventilated in this manner. A
furnace is lit at the foot of an up-shaft, which draws air which
has entered by a down-shaft, after it has been distribu ted through-
out the various workings. Ships are often ventilated in a similar
way by the ventilating pipes from various parts of the vessel
being conducted to a shaft which communicates with the boiler
furnace.

Gas used for lighting purposes may be utilised as a very
efficient ventilating power, and, indeed, ought to be so utilised.
What are known as sun-lights are a series of burners congregated
together near the ceiling, and connected with an outlet shaft.
The heat generated by the gas is thus taken advantage of as an
extracting power, and all noxious fumes, the result of combustion,
are at once carried away, together with a large amount of foul
air from the room.

If the plan of connecting all gas-lights with outlet shafts was.
more generally adopted, it would add immensely to our health
and comfort. In old houses it is not always easy to adopt this.
plan, but in new houses no gas burner ought to be fixed except.
on this principle. Many improvements in gas burners have
recently been introduced with the two-fold object of improving
the lichting power and assisting in the ventilation of rooms,

The accompanying sketch (Fig. 14), which represents the
“Globe” light of Mr. Hammond, is reproduced, together with
the description, from Our Homes, edited by Shirley F. Murphy,
and will assist the reader in understanding the principle of con-
struction of a gas burner of this description.

“The air of the room in which the light is fixed enters near the
top of the globe at A, and, passing between the interior of the
alobe and the exterior of the chimney-glass, descends to supply
oxygen to the burner, B. The products of combustion ascend
to the top of the chimney-glass at D, under the aperture of the
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hollow pendant, up which they are impelled by the sharp draught
of the heated current. Having reached the upper part of the
pendant, the heated products are turned by the elbow at the top
into the horizontal pipe, A, A, and are carried into the chimney
of the room in which the light is fixed.

“ The pipe, A, A, 1s surrounded by an outer pipe, C, C, which
affords—where the draught in the chimney is sufficiently good—
a means of gently and imperceptibly
changing the atmosphere of the
room by the steady current which
is produced by the heat of the inner
pipe.

«The openings, B, B, provided
in the ceiling-rose for the purpose,
communicate through the cone with
this pipe, so that the temperature
of the room is equalised by the
constant gradual rise of the com-
paratively cool air from below as
fast as the upper portion passes into
the pipe. This action is self-regu-
lating, the current being more rapid
when gently heated, and less so as
the cooler air ascends.”

Gias brackets when fixed on a
wall in the neighbourhood of a
| fire-place may be ventilated by an
\ sle/ overhanging pipe comm unicating

with the flue; this arrangement
Fig. 14. need not necessarily be unsightly.
In connecting such ventilating
pipes, it 18 jmportant to notice that the flue in question is not
common to two rooms. It is by no means an unusual custom,
although it is a highly objectionable one, to connect a fire-place .
on the first floor with the flue coming from one on the ground
floor, and, under such  circumstances, if the gas ventilator
belonging to the down-stairs room is carried into the flue, the
offensive fumes are likely to be discharged into the room above.
Tar too little attention is paid to the method of lighting rooms
by gas.* What . itself is injurious when burned in the room
as a naked flame, owing to the impurity which is added to the
atmosphere as the result of combustion, may, by an arrangement

# For a description of various gas burners, see OQur Homes, Chaps. xlii.
to xliv.—R. Brudenell Carter.

——
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such as has been described, not only be rendered harmless, but
actually turned to account as an excellent aid to ventilation. In
all new houses especially this fact ought not to be lost sight of.

A small jet of gas burning in an outlet ventilating shaft—
apart from any consideration of lighting—will greatly facilitate
the upward current of air. ‘

Steam may, when available, be used as a means of ?en!:rﬂ&-
tion by extraction, by being discharged in the form of a jet into
the outlet shaft. By this means a volume of air is set 1n motion
which is said to exceed by 200 times the volume of the steam.

The following is a summary of some of the chief points that
have to be borne in mind in connection with ventilation :—

1. That in order to keep the air of a room within the recog-
nised standard of purity, it is necessary that 3,000 cubic feet of
fresh air should be introduced every hour for each occupant.

9. As in this country it is not possible, without producing a
feeling of draught, to change the air of a room oftener than three
times an hour, it follows, in view of the first condition, that each
person should be provided with 1,000 cubic feet of air space.

3. It is a mistake to suppose that cubic space can take the
place of ventilation, for, however much space may be available
for each person, unless the requisite quantity of fresh air be
introduced, a period is ultimately reached when the limit of
impurity will be exceeded. The height of a room also, beyond a
certain point, does not count as space in a ventilation sense.

4. That although, theoretically, animals, such as horses and
cattle, ought to be provided with a larger space than people, in
practice, by reason of the greater liberty that may be taken as
regards the introduction of fresh air, the actual space need not
exceed 1,000 cubic feet.*

5. That in every case it is necessary to provide inlets for
fresh, and outlets for foul air, although in most ordinary rooms
the chimney answers the purpose of an outlet.

6. That the best position for an outlet is the ceiling ; that the
inlets ought to be more numerous than the outlets, and placed as
far as possible apart from them, and that they ought to be so con-
structed as to impart an upward direction to the incoming air
and diffuse it as much as possible.

7. That in order to minimise the effect of friction in ven-
tilating shafts, they ought to be large in diameter, circular in
shape, smooth in the interior, and not longer than is necessary.

* Probably no more than 800 cubic feet can be insisted upon in
““ Regulations under the Dairies, Cowsheds, and Milkshops Order,” but
nothing less than this ought to satisfy a Sanitary Authority.
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All angles, if possible, ought to be avoided, and, where essential,
they ought to be as obtuse as possible. Covering the room
opening with gauze ought to be avoided, and as regards ceiling
openings a plate fixed within a few inches of the ceiling, and of
larger diameter than the opening, should be substituted, so as to
d_i:l'ect any down-draught that may occasionally occur to either
side.

8. That the entrance of rain ought to be guarded against
by means of a cowl, which, also, in itself, will limit the effect of
gusts of wind in causing down-draughts, and possibly assist the
upward current of air.

9. That means ought to be provided for regulating the quan-
tity of air admitted, in accordance with varied conditions of
temperature, &c.

10. That ventilating tubes ought to be connected with all gas
lights, to remove the noxious fumes of combustion, and assist in
the general ventilation.

11. That, in the case of crowded rooms, some artificlal means
of ventilation is necessary, and that, under these circumstances,
the air before entering the rooms ought to be warmed during
cold weather, otherwise a sensation of draught will be felt.

WARMING.

As the question of warming is closely connected with that of
ventilation, it is convenient to deal with it in this chapter.

There is perhaps no department of domestic economy about
which greater ignorance 1s displayed than the warming of houses.
Among the poorer classes more especially, this ignorance, com-
bined with more or less carelessness, leads to the most reckless
waste in the consumption of coal, even when poverty necessitates
its being purchased at the cost of considerable deprivation in
other directions. The people are not alone to blame for this
waste, for they are obliged to live in houses with fire-places so
constructed as to afford a minimum amount of heat from a
maximum amount of coal. Of recent years, in the case of better
class houses, a certain amount of improvement has been ap-

arent, but even in these we have mot yet by any means seen
the last of the hideous hollow-backed iron grates.

Heat may be communicated by radiation, conduction, and
convection. The open fire-place 1s an example of the first, and
although it is an extravagant method, with certain precautions
to be presently noticed, this fault is capable of considerable
modification. From a health point of view, radiant heat is
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certainly to be preferred to the system of l}eating by convection
as one usually finds it carried out, for ventilation is a necessary
condition of an open fire-place, and the air of the room being
thus continually renewed, is not dried as 1t is in the case of
warming by stoves or hot pipes.

On the other hand, a room cannot be uniformly warmed by an
open fire-place, and draught is likely to be felt in the neighbour-
hood of the fire, owing to the air rushing from distant parts of
the room, and from ventilators, &c., towards the fire-place. The
heating effect of an open fire-place diminishes rapidly the farther
one is removed from it, the loss increasing exactly as the square
of the distance, so that the heat at a distance of 4 feet from the
fire is sixteen times less than it is within 1 foot. Under these
circumstances, it will readily be understood that, in the case of
long rooms especially, an open fire-place is not an efficient
method of warming.

Conduction is the term applied to the passage of heat from
one particle to another; and eonvection, to the conveyance
of heat by moving masses of air. The latter is the principle
which is chiefly operative in the case of rooms heated by
stoves and hot-water or steam pipes, and although greatly
superior to the open fire-place as a means of warming, there are
great objections to the plan as one usually finds it carried out in
practice ; but as these objections are all capable of being over-
come, the fault lies not in the principle itself, but in the
ignorance of those who put it into practice. From what has
been said, the necessity for reviewing the conditions of warming
usually met with, will be apparent.

Open fire-places, as usually constructed, possess one or all
of the following important faults :—

1. The grate is placed so far back under the flue opening, that
great loss of heat necessarily takes place up the chimney.

2. The flue passes backwards and upwards from immediately
behind the grate, and thus volumes of unconsumed smoke are
drawn up the chimney, and much heat is wasted.

3. The back and sides of the grate are constructed of iron, and
there is a large space behind, which causes unnecessary loss of
heat by radiation.

4. The front and bottom bars are constructed so wide apart,
that the coal falls through in unconsumed pieces, and as the
grate 1s open from below as well as in front, combustion is
needlessly rapid, and therefore wasteful,

The important points to remember in the construction of an
open fire-place are :—
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1. That it should be brought into the room as much as
possible, so that the heat may have a chance of radiating in
all directions.

9. That the connection with the flue ought to be arranged 80
a5 not to cause an immediate back-draught and consequent loss
of heat.

3. That fire-clay should take the place of iron as much as
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pussibla in its construction, so as to prevent the waste of heat
by radiation from the back of the grate.
4 That the bars, both underneath and in front, ought to _he
so close together as only to admit of the smaller ash passing
un 2
thl; '%lilmt no air ought to be allowed to pass under the fire, the
space between the lower bar and the hearth being closed by a

movable box for receiving the ashes.
The ordinary iron grate is familiar to all, and need not
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therefore be deseribed, but with the assistance of the accompany-
ing sketches (Figs. 15-18) the reader will be able to appreciate
the advantages, both as regards heating power and economy, of
fire-places constructed in accordance with the rules just laid
down.

The Staffordshire fire-place (Fig. 15) is sometimes meb
with in old houses, although in many cases they have been
abolished in favour of the modern and singularly inartistic
cast-iron, hollow-back grate. Where in use, the combustion
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and heating power is excellent, and the economy in coal, as
compared with the wasteful consumption of the cast-iron grate
1s sufficient soon to repay the very moderate outlay that i;
entailed in substituting the one for the other. The appearance
presented by the plain fire-brick sides, which to some may be
objectionable, can easily be overcome by their being faced with
tiles. It will be noticed that the bars project some distance in
front, and thus a larger radiating surface is exposed. In the
old pattern of this grate the fire stands at a distance of some
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9 or 10 inches above the hearth, and the bottom bars are
exposed, but by lowering the fire to within 4 inches of the
hearth .a.qd introducing an ash-box with closed front, the heating
power is increased, and the consumption of coal lessened. 3
The old Leamington grate (Fig. 16) is of somewhat
similar design, and, as regards heating power, it is probably as
efficient. In this case the fire does not stand quite so far for-
ward, and as the sides, which are constructed of fire-brick, form
an angular opening, the apex of which is at the back, a large
surface 1s thus exposed to the fire, and much heat 1s radiated
into the room. It will be noticed that in both the fire-places
just described, the flue starts backward at a point very nearly as
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high up as the mantel-shelf. The author has in many instances
induced householders to adopt one or other of these grates, and
has usually had some trouble in convincing them that it would
« draw,” owing to the distance which separates the fire from the
flue, but in no instance in which the suggested change has been
made has the verdict been other than highly satisfactory.

The Teale fire-place (Fig. 17), which is constructed upon
the principles advocated by Mr. Pridgin Teale of Leeds, In a
paper read before the Architectural Society, Loondon, on Decem-
ber 3rd, 1886, possesses all the features essential to economy and
efficiency in an open fire-place. The follow ing rules of con-
struction are laid down in the paper in question :i—

1. % As little iron as possible.”
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9. ¢« The back and sides of the fire-place should be of brick or
fire-brick.”

3. ¢“The fire-brick back should lean over the fire, not lean
away from it.”

4. “The bottom of the fire or grid should be deep from before
backwards, probably not less than 9 inches for a small room, nor
more than 11 inches for a large room.”

5. “The sides or ‘covings’ of the fire-place should be vertical,
but inclined to one another as the sides of an equilateral triangle.”

6. «“The ‘lean over’ at the back should be at an angle of 70°.”

7. ¢ The slits in the grating or grid should be narrow, perhaps
1 inch for a sitting-room grate and good coal, § inch for a kitchen
grate and bad coal.”

8. “The front bars should be vertical, that ashes may not
lodge and look untidy; narrow, perhaps | inch in thickness, so
as not to obstruct heat; and close together, perhaps § inch apart,
so as to prevent coal and cinder from falling on the hearth.”

9. “There should be a rim 1} inches in depth round the
lower insertion of the vertical bars.” ;

10. ¢ The chamber under the fire should be closed by a shield
or ‘Economiser.””

11. “ Whenever a fire-place is constructed on these principles,
it must be borne in mind that a greater body of heat is accumu-
lated about the hearth than in ordinary fire-places. If there be
the least doubt whether wooden beams may possibly run under
the hearthstone, then an ashes pan should be added with a
double bottom, the space between the two plates being filled
with artificial asbestos, slagwool,’” 2 inches in thickness.”

12. “See that no woodwork comes within 10 or 12 inches
of the back of the fire.”

With the assistance of the sketches, the above rules will
convey a tolerably clear idea of the construction of the fire-place
in question. That it is a very great improvement on the cast-
iron grate, there can be no question. The great feature of it is
the construction of the back. By its projecting forward over the
fire, heat, which is otherwise largely lost up the chimney, is re-
flected back upon the fire as well as into the room, and thus,
among other things, the consumption of smoke is much more
perfect.®

The *‘Lionel Teale” Front Hob Fire-place (Fig. 18) is
a recent adaptation of the one just described. The only ironwork

* For a full description of the Teale fire-place see The Fronomy of
Coal in House-fires by T. Pridgin Teale, published by J. & H. Churchill,
price 3s. Gd.
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connected with it is that which forms the bottom bars or grid, and
the ash-tray, the front bars being abolished, and the fire sunk
below the level of the hearth, which is raised some 5 inches above
the floor level. The air which supplies the oxygen for combustion
is introduced through the front of the ash-tray, and, therefore,
enters from below the fire only, and the activity of combustion
is regulated by a provision for increasing or diminishing this
aperture. The appearance of thé raised hearth and the sunk
fire is by no means unsightly. Still further economy is claimed

for this fire-place, by reason of the fire being surrounded on all
sides with fire-brick.
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Stoves, as a means of warming rooms, have their advantages
and disadvantages. There is less loss of heat, and the room is
more uniformly warmed. - In place of the air of the room being
drawn up the chimney after having been warmed by the fire, as
is the case with an open fire-place, it comes in contact with the
outside of the stove, and, as it is thus warmed and rendered
lighter, it immediately ascends, its place being filled by colder
air from other parts of the room, which follows the same course.
By this process the air of all parts of the room is gradually
warmed.

The disadvantages of stoves as a means of warming rooms
are:—
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1. The ventilation of the room is not so perfect as in the case
of open fire-places with large flues. '

2. The air itself being raised in temperature by passing over
the stove is thus rendered too dry. The actual amount of
moisture present is unchanged, but the relative humid'it}', which
from a health point of view is important, is greatly diminished,
because warm air is capable of holding more moisture before the
saturation point is reached than cold. To ‘obviate this it is a
common practice to place a tin vessel containing water on the top
of the stove.

3. The external surface of the stove may be so hot as to scorch
the floating organic particles in the air and thus cause a disagree-
able odour.

4. Carbonic oxide (carbon monoxide), an extremely noxious
product of combustion, may pass into the room through imperfect
Joints or fissures, or, it is believed, through the pores of the
metal in the case of cast-iron stoves when superheated. The
headaches and feeling of discomfort, so often experienced by the
occupants of rooms heated in this manner, are sometimes attri-
buted to the presence of this gas. The production of this gas,
which undoubtedly is found in stove-heated rooms, is attributed
by some to the imperfect combustion of particles of carbon in
the air, the result of coming in contact with the superheated
surface of a stove.

The first fault, namely, that of imperfect ventilation, may, to
a large extent, be rectified by a special arrangement, by which
fresh air is introduced by a pipe opening underneath the stove,
and is discharged into the room after being warmed by passing
through chambers in the interior of the stove, The aceom pany-
ing sketch (Fig. 19) represents, in section, one of Musgrave's
stoves, which are constructed on this principle. Many stoves of
this description are now made, and no others ought to be fixed.

To diminish the risk of superheating, every portion of the
stove ought to be lined with five-clay, which ought periodically
to be inspected, and replaced when worn out, Such a precaution
will prove economical in the long run.

By increasing the heated surface, and thus exposing a larger
area to the cooling process of contact with the air of the room,
the risk of superheating is also reduced, as iron is an excellent
conductor of heat. This may be accomplished by the addition
of vertical metal flanges projecting from the top and sides of
the stove.

Gas fires are now very much used for warming rooms,
particularly bedrooms. Cleanliness and economy in servants’
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+ime are the chief arguments in their favour. In all cases they
should be provided with means of ventilation, by a pipe carried
into a flue or to the outside. The ordinary fire-place may be
adapted for warming by gas by filling the grate with asbestos
blocks which are heated by means of a Bunsen burner. In this
case there ig no necessity for any special flue, as the ordinary
chimney answers the purpose, and the ventilation is as perfect
as with an ordinary fire. With this particular arrangement the
Joss of heat is very great, and to remedy this, gas stoves are now
frequently fixed ‘n front of the fire-place, with a short pipe
leading into the flue to carry off the offensive fumes. It is
essential for ventilating purposes that the opening of the fire-
place proper should be quite free, and not filled up with sheet
iron as is so often done, otherwise the ventilating effect of the
chimney will be greatly Jessened, particularly when the fire is
not actually burning. The air in bedrooms in which gas stoves
have been fixed In the objectionable manner just described, is
very foul in the morning 1if the stove has not been burning all
night, and 1 the absence of any special outlet ventilator.

Ventilating gas stoves are a greab improvement upon
the ordinary kind, from an sconomical as well as from a health
point of view. They are constructed much on the same principle
as ordinary ventilating stOVes, fresh air being discharged into
the room after it has been warmed by passing through a tube
which is enclosed in a chamber in which the gas burns ; this
outer chamber is connected with the chimney by a pipe which
carries off the foul products of combustion.

Hot-water qnd steam pipes are frequently empluyed for
warming the halls and passages of houses, as well as offices
and public buildings. This system, if properly applied, 1s an
excellent one, but one usually finds, In cases in which it is 1n
operation, that all principles of ventilation have been completely
disregarded. One has only to enter an office, for example, 1n
which a number of clerks are engaged, and in which the ordinary
open fire-places have been abolished in favour of hot-water pipes
gimply run round the walls, to realise the effect that such an
arrangement has on the atmosphere of the room. The whole-
some influence of the ordinary fire-place 1n changing the air of
the room 1s lost, with the result that the same foul air, which
has been breathed for hours on end, 18 circulating in warm
currents round the room in question. ne

No system of warming by hotwater o7 steam pipes 18 a_dmwswk,
anless both inlets and outlets are provided for ventilation. The
best method of introducing air into a room warmed in this
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manner, is by so arranging the openings that the incoming air
must first circulate over the hot pipes (see Fig. 20). By this means
its femperature is raised, and thus, as already explained (p. 36),
a more frequent change of the air of the room wmay be effected
without causing a sensation of draught. This is easily accom-
plished by conducting the pipes to coils enclosed in flat boxes,
or cases of wood or iron, which have openings along the top, and
communicate below direct with the open air, the room openings
being of larger area than those below through which the cold air
enters. Means of closing the openings at such times as the pipes
are not in use must be provided, as the incoming air would cause
a feeling of draught, by being introduced so near the floor level.
Other inlets must be available, such as Tobin’s tubes or Shering-
ham’s valves, for use on such occasions. The pipes employed in
heating by hot water may be of large or of small diameter, In
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the former case they are of cast iron, 4 inches in diameter, and
in the latter of wrought iron, with thick walls, and an internal
diameter of half an inch only.

In the case of the larger pipes, the water circulates from a
boiler, and a pipe is conducted from the highest. point of the
cireuit to the outside, for the escape of air or steam. The water
in this ease, not being under pressure, does not as a rule rajse
the temperature of the pipes above 200° F., and 12 feet of such
piping for every 1000 cubic feet of air space will maintain the
temperature of the room in cold weather at about 50° F.

Rain water, by reason of its softness, is the best for heating
purposes. Hard water causes a deposit in the boiler and pipes.
This sometimes takes place to an extent that may absolutely
close the circuit and thus lead to an explosion.,

In the system of warming by small pipes (Perkin’s) no escape-
pipe is provided, and they are not connected with a boiler, but

5
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are simply coiled within the furnace. Under these circumstances
the water circulates under pressure, and, therefore, the tempera-
ture of the pipes may reach to from 300° to 350° F.

About 8 feet of such piping will correspond, as regards heating
power, to 12 feet of the 4-inch piping. According to Wynter
Blyth, this system is not to be recommended for the purpose of
warming houses, owing to the liability to overheat the air, and
also because of the sudden variation in temperature that is likely
to result unless the fire is constantly kept up.*

Steam, as a rule, in this country is only used for heating
purposes in the case of factories, where it is necessarily on the
spot as a motive power. In America it is largely employed for
heating dwelling-houses. A very elaborate system of heating
by steam is in operation in the Houses of Parliament. On the
whole, perhaps the best system of warming houses is a combina-
tion of the low pressure 4-inch pipes, with proper provision for
ventilation, and the open fire-place.

It is well to be cautious in deciding as to who shall carry out
whatever system of warming by hot water or steam may be
determined upon, as the successful working of all is dependent
upon so many conditions, the non-compliance with one of which
will result in failure. It does not follow that all who are willing
to undertake the work are capable of satisfactorily completing
1t, and in this, as in all cases, experienced workmen are worth

paying for. }

CHAPTER 1IV.

PRINCIPLES OF SEWAGE AND REFUSE REMOVAL.

AN intelligent appreciation of the subjects dealt with in this
and the following three chapters is perhaps the most essential
element in the education of a sanitary inspector. Hardly a day
can pass without his knowledge of the subjects being put to the

*For a description of the process of calculating the quantity of pipe
hecessary to raise the temperature of a given space, under various con i-
tions of temperature, see Manual of Public H, ealth, by A. Wynter Blyth
from which the above table is taken. ,

T For a full description of various means of warming, see Our Homes
section on * Ventilation and Warming,” by Sir Douglas Galton, ’
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test, and upon its thoroughness, the health and, it may be, the
lives of many are dependent. The ignorance that still prevails,
even among the educated public, regarding the most elementary
facts connected with the drainage of houses, is indeed surprising.
To them the whole question appears mysterious and complicated,
but in reality it is not so.

In this chapter the principles of sewage and refuse removal
will alone be dealt with, and if these are once understood, the
appreciation of the details which follow will present no difficulties.

Without going minutely into the composition of sewage,
it may be said to consist of water containing certain refuse sub-
stances in solution and in suspension. These consist of urine
and feces of men and animals ; house waste-water, containing
grease, soap, and foul matters from the surface of the body and
from clothes and general house washing. The sewage may also
contain special pollution from manufacturing processes.

Fuman fecal matter is sometimes excluded from the drains,
and when it is so, it is popularly supposed that the sewage is
comparatively innocuous, but this is certainly not the case. An
estimate of the difference between the sewage of water-closet towns
and of towns where the fiecal refuse is dealt with by the madden
or pail systems, may be arrived at by comparing the value as
manure of the sewage in each case.

According to the first report of the Rivers Pollution Com-
missioners, the value for agricultural purposes of 12 tons of
sewage from towns without water-closets is equal to 10 tons of
sewage from towns with water-closets. This fact is important,
as showing how essential it is to provide some means for treating
all sewage, irrespective of its nature, before allowing it to enter
a stream.

House-refuse consists of ashes, dust, food scraps, both animal
and vegetable, waste paper, d&ec. ; in fact, all waste material from
a household which does not enter the drains. Under certain
circumstances this mixture is likely to become a source of
puisance ; it is necessary, therefore, that measures should be taken
to prevent this as far as possible. +

Ordinary sewage and refuse, when fresh, are cnn}pamtwely
harmless; but, as all dead organic matter must nem_assarﬂ_ly undergo
change (in the process of which it is split up into 1ts simpler
elements) and, as during this process of decomposition (unless 1t
takes place under favourable conditions) nuisances are likely to
arise, it is essential that precautions should be taken to prevent
these. By reason of the artificial conditions of our existence,
then, art must assist in these natural processes; but we may rest
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assured of this, that if man does his part of the work, Nature will
do hers.

Putrefaction is, in all cases, the result of an attack upon
dead organic matter by minute lLiving germs or bacteria, ever
present in the air; the process is similar to, in fact it is, fermen-
tation. Under favourable conditions, these germs multiply with
enormous rapidity, until in time complete dissolution of the
material is accomplished, and during this time a continual dis-
charge of feetid organic matter and foul gases takes place, which
contaminate the atmosphere, and tax to a great extent the
purifying effect of the oxygen it contains. This alone must
seriously affect the health of the inhabitants, and if it is not in
itself directly responsible for the production of disease, there is
no question but that it greatly favours the extension of diseases
of the infectious class. Under these circumstances, it is of the
utmost importance that all sewage and refuse should be disposed
of in a manner that will least contribute to the injurious conse-
quences just described. The great principle then to keep in
view 1s the vmmediate and thorough removal of all fluid refuse,
and the retarding of decomposition in all solid refuse until it can
be completely removed ; it is necessary, therefore, to consider what
are the conditions which favour decomposition or putrefaction.

Warmth and moisture are the great agents that encourage
putrefaction, and for this reason it is essential that all refuse
matter, while it remains on the premises, should be kept dry and
not exposed to the sun, and that all sewage should at once be
removed. Dry facal matter, comparatively speaking, does not
decompose rapidly, but when mixed with water, or, what is
worse, urine, the change almost immediately takes place.
Garbage and all organic refuse are also likely to give rise to a
nuisance during decomposition, and the same conditions favour
the process in this case also.

The important points then to determine, in judging of the
efficiency of any system of sewage and refuse removal, are, with
regard to the former—is it immediate and complete ! and with
regard to the latter—are precautions taken to check decomposi-
tion, and is the removal conducted at sufficiently short intervals !

METHODS OF SEWAGE REMOVAL.
Having considered the broad principles with which all perfect

methods of sewage removal must comply, we must now go a
little farther and apply these principles to the different methods
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now recommended, leaving the consideration of the structural
details to another Chapter.

The present systems of sewage removal may be considered
under two heads—viz., the water-carriage system and the
conservaney system. In the former, solid fmcal matter is
introduced into the sewers, while in the latter it is excluded.

Great difference of opinion has hitherto prevailed as to which
ought to have the preference, but the water-carriage system is
now pretty generally admitted to be the better one, except,
perhaps, in the case of scattered populations dependent for their
water-supply upon local welle. The arguments in favour of the
water-carriage system seem unanswerable,

If it were possible to get rid of the ordinary slop water by
some other means than sewers, then it might become a matter
for consideration whether the necessity for the removal of
oxcreta alone would warrant their introduction, but, as sewers
must exist for ordinary waste-water purposes the only point to
determine is whether the addition of excreta is expedient or not.
Now, so far as the composition of the sewage of water-closet
towns is concerned, as compared with that of towns in which the
dry method is in operation, the difference, as already pointed
out, is very little, but the volume in the one case as compared
with the other is considerably greater. Six gallons per head
per day increase of volume in the case of water-closet towns
(Parkes) makes a considerable difference in the sum total of
sewage that has to be disposed of ; and in the case of inland
towns, particularly where the absence of sufficient fall necessi-
tates the pumping of every gallon, for the purpose of land or
other treatment, before it is discharged into a stream, such an
addition may become a matter for serious consideration. Then,
again, 1t may be that the water-supply is limited, and cannot be
supplemented without considerable expenditure, in which case
the saving of 6 gallons per head per day must not be overlooked.”

To obviate these objections, various plans for utilising the
ordinary house waste-water as a flush for water-closets have
recently been devised, and some towns have, to a large extent,
overcome the difficulty in this way. These will be described
in detail later on.

There can be but little question that the water-carriage system
is the cleanest, most rapid, most convenient, and cheapest method
of sewage removal. it

The dry system, or the conservancy system as 1t 1S

4 *The estimate of 6 gallons is, probably, much in excess of the actual
gure.
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termed, has been adopted in many fowns, but, even where
carried out on the most approved principles, it must necessarily
give rise to nuisances In densely populated areas. On the
ground of expense, also, it is found to be a mistake, and were
it not on account of the outlay that has been incurred, it is

robable that most authorities who have adopted the system,
would abandon it. It is only in scattered rural districts where
there is land enough attached to each house, on which the
excrement can be disposed of, that the system is really admis-
sible ; the difficulty in dealing with the excreta in populous
districts necessitates an annual expenditure, which is not by any
means recouped by the sale of the manure. The mistaken idea
that the addition of excrement to the ordinary sewage of a town
greatly increases the difficulty of treatment, 1s probably answer-
able in all cases for the adoption of the conservancy method
of sewage removal, and the sooner the true state of the case
is understood by authorities the better.

Privy-middens and ash-pits ought undoubtedly to be
abolished, particularly in populous distriets, and if excrement
is permitted to remain on the premises, it must be under condi-
tions least harmful to health. The earth-closet, if it were
possible to provide the necessary labour, is perhaps the best dry
system of removal, but the expense entailed in attending to
essential details is too great to admit of its adoption, except in
better-class houses. The pail system, with frequent and re-
gular removal, may perhaps be permitted, but it would be well
if authorities of populous districts would come to the determina-
tion to encourage the substitution of water-closets for all insani-
tary privies, and their introduction into new houses.

The term separate system is applied to a water-carriage
system in which separate channels are provided for the rain-fall.
The addition of surface water to the sewage of inland towns
greatly taxes the efficiency of all methods of sewage treatment,
and although it may be useful as a flush for sewers, it is too
irregular and uncertain to be admissible, in cases in which flush-
ing is specially necessary.

Towns without a proper system of sewers are to be congratu-
lated as regards this point, for they are in the position of being
able to make use of what sewers exist as storm-water carriers,
and to start de novo to construct sewers on the separate system.

In the construction of a water-closet, attention ought to be
paid to the following points :—

1. It ought to be placed next an outside wall, and, if ‘possible,
separated from the house by a passage with cross window venti-
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}a?ﬂn, the closet itself being provided with a window for venti-
ation.

2. A perfect water flush must be provided. This must not be
taken from any cistern for supplying drinking water, nor service
water-pipe, and should be sufficient to entirely remove the
excreta, and nothing in the construction of the closet should tend
to interfere with this complete removal,

3. The soil-pipe should be outside the house, a water-seal
being interposed between it and the closet, and it ought to be so
constructed as to allow of the free passage of air through it.

4. The drain that removes the water-closet waste ought not to
be directly connected with the sewer or cesspool, as the case may
be, but an opening to admit air, with a water-seal between it and
the sewer or cesspool, must in all cases be provided.®

Water-troughs may be said to be a series of water-closets
placed alongside each other, with one receptacle, common to all,
which contains water, and is periodically and automatically
flushed by means of a special flush-tank. They are intended
for use in the case of factories, schools, or groups of cottages.
The same general principles apply as regards ventilation, flush-
ing, trapping, &c., as in the case of water-closets, although the
details of construction must necessarily differ, as will be ex-
plained in the chapter devoted to sanitary appliances.

Waste-pipes, whether they are intended for house-slops,
lavatory-, bath-, or sink-wastes, must all be constructed in
accordance with the general principles laid down in the case of
water-closet connections. There must be perfect disconnection
between these and the drains, and a water-seal must be provided
ot the house end in all cases. It is a mistake to suppose that
disconnection of the drain does away with the necessity for
trapping the waste-pipe and wvice versd ; both must be regarded as
essentials, not alternatives. Waste-pipes must not be longer than
is essential, and they should be so placed as to allow of easy access
i the event of any fault arising. They must not be concealed
within walls, and if, by reason of their position, it is necessary
to incase them, provision for inspection, in the shape of hinged
openings or movable boards, must not be omitted—no such
covering should be permanently screwed down.

*Some sanitary engineers now advocate the direct connection with
sewers, without the intervention of a trap, of all house drains, In which
case the soil-pipe and drain ventilators assist in the ventilation of the
sewers, but it is only where these are constructed on the most approved

rinciples that such a plan is admissible ; it would be a dangerous proceed-
ing in the case of old and badly constructed sewers (see p. 106).

s
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The same remarks apply with regard to rain-water pipes
so far as their connection with the drains is concerned.

Traps, in order to be effective, must comply with cert.a_uin
conditions. They must impose a sufficient and constant barrier
or seal against the passage of sewer gas, and they must be self-
cleansing. The first condition necessitates a depth of water-seal
of at least 1} inches, and the second, the absence of all angles,
projections, or cavities that may interfere with a free flush, and
lead to the deposit of solid matter, which would immediately
decompose and cause a nuisance. All drain-traps must be out-
side the house, and so connected with the drain that in the
event of sewer gas forcing its way through, it would escape into
the open air, and not into the house.

The erroneous belief, among the public and ignorant workmen,
that perfect safety is afforded by a trap, is vesponsible for many
grave defects in house drainage. These defects will be noticed
in detail when the different kinds of traps in use are described ;
but there are certain dangers, against which all traps, however
perfect in design, are more or less inoperative.

1. A trap may cease to be a trap by reason of disuse, owing
to the evaporation that takes place from the surface of the
water. This is a consideration that has to be thought of in
connection with any drain that is only in use at intervals, and
some provision should be made for renewing the water in the
trap.

2. A trap may cease to be a trap by the water it ought to
contain being sucked out by syphon action. This is a danger
that can be guarded against by connecting an air pipe with the
top of the trap, beyond the seal, and by other means to be
presently noticed.

3. Pressure of foul gas within the drain may force the water-
seal. This danger may be guarded against by proper ventilation
of the drain, sewer, or cesspool, as the case may be.

4. Sewer gas may be absorbed by the surface of the water on
one side of the trap, and discharged from the surface on the
other. The more perfect the self-cleansing action of the trap,
and the better the drain, sewer, or cesspool ventilation, the less
likely is this to occur.

0. As all traps necessarily impose a certain amount of ob-
struction to the flow of sewage in the drain, they tend to cause
stoppage, and for this reason ready means of access to them
should be provided.

Drains and Sewers must be so constructed as to comply, in
every respect, with the principle of immediate and perfect
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gewage removal. There is considerable confusion with regard
to what is a drain and what a sewer. The definition, as
laid down by the Public Health Act, is that a “drain” is a
channel which receives the drainage of one building or set of
premises, and a * sewer,” that which receives the drainage of
two or more buildings or premises, occupied by different persons
(see Appendix).

Drains and sewers should be water-tight, smooth in the in-
terior, and not larger than is necessary ; they should, if possible,
follow a straight course and have a sufficient fall, varying in
accordance with the diameter, and, as far as possible; of the
same uniform rate; where curves are unavoidable, they should
not be abrupt, and at such points, as well as where tributary
sewers join, a manhole ought to be provided. Ample provision
should exist for ventilation, so that sewer gas may not stagnate
but have free outlet into the open air. There ought to be no
direct connection between drains and sewers, but a trap should
he inserted near the junction of the one with the other, with
an air outlet on the house side (see footnote, p. 72).

Drains are very often needlessly large, and thus the flush is
very much reduced. For example, given two drains of equal

fall, carrying the
same volume of
sewage, the one 4

' . inches in diameter
% and the other 6,
% the rate of travel,

and, therefore, the

Fig. 21, flushing power, in

the former case will

be greater than in the latter, because the depth of fluid in the
smaller pipe is greater than in the larger. The accompanying
sketch (Fig. 21) shows the comparative difference 1n depth of the
same volume of fluid in a 4-, 6-, and 9-inch pipe. Asa rule, the
diameter of house drains need not exceed 4 inches, exceptin the
case of very large establishments. Far too often, even now, &
6-inch pipe is used when a 4-inch would answer all requirements,
and, in the case of old houses, one frequently finds that even the

tributary drains are constructed of 9-inch pipes.

SEpwERS AS A DANGER TO HearTH,

One often hears it stated that certain towns were perfectly
healthy, and experienced no nuisance from the disposal of their
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sewage, until the introduction of a general system of sewers.
Such a statement must be received with a considerable amount
of qualification, although it contains an element of truth. Many
examples of the old order of things are to be found even now in
small towns, where the fluid refuse is simply discharged from
the houses on to open channels communicating with street
gutters along which it travels to the nearest ditch or stream;
although sometimes it is conveyed there in brick sewers with
which the street gutters are connected, the whole being peri-
odically flushed with storm water. Now, no doubt, such a
system is extremely unsightly, and the danger of well-pollution,
from the saturation of the soil with sewage which percolates
freely from numerous stagnant pools along the course of the
rude channels, is very great; but that there is perfect * discon-
nection ” and free “ ventilation” there is no question, and, when
compared with an arrangement which connects each house direct
with an unventilated and possibly badly-constructed sewer, it is
certainly to be preferred, especially if the people are not depen-
dent upon local wells for their water-supply. This, however, is
no longer a true comparison; we now appreciate the importance
of flushing, trapping, disconnecting, and ventilating our drains
and sewers. The only instances (three out of twenty-four), in
Dr. Buchanan’s enquiry (p. 4), in which the deaths from
enteric (typhoid) fever had increased since the introduction
of sewers, &e., occurred in towns where, undoubtedly, the sewage
arrangements were imperfectly carried out. In the case of the
other twenty-one towns, an average reduction of 454 per cent.
took place. That enteric fever can be conveyed by sewer air,
1s a question about which there is little doubt, although the
specific poison must first be introduced into the sewers,

That the air of sewers is the eause of certain throat affections,
diarrhcea, ansemia, and general ill health, particularly among
children, is also admitted.

PriNcIPLES oF SEWAGE DISPOSAL.

The practice of discharging sewage in its crude state into
streams, although contrary to law, is by no means an uncommon
one, and,_at the present moment, the question of sewage disposal
1s occupying the attention of sanitary authorities throughout the
country. The Local Government Act of 1888 imposes the duty
on County Councils of enforcing the provisions of the Rivers
Pollution Act, and already this power is making itself felt.
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A uthorities who, hitherto, have failed to realise their responsi-
bility as guardians of streams, are seriously considering what is to
be done. That the question is no easy one to settle has been
demonstrated overand over again by failures on the part of many
authorities in obtaining good results notwithstanding large out-
lays of money.

It must be understood at the outset that treatment 1o be
effective must accomplish more than simple clarification. It 1s
possible by many methods so to treat sewage as to remove
practically all the solid or suspended matters, leaving a clear
fluid which, in appearance, may differ only slightly from potable
water, but this treatment alone will not render the sewage fit to
be discharged into a stream, for it still contains in solution an
immense amount of organmic matter, which, as decomposition
proceeds, will become turbid, and give rise to nuisance from
deposit on the bed of the stream of putrefying solid matter.
The process, to be complete, must go farther than this ; the
soluble organic matter must undergo a chemical change, which
<0 alters its nature as to convert moxious organic into harmless
inorganic substances. S0 far as our present knowledge goes,
undoubtedly the best means of accomplishing this is by sub-
mitting the sewage, after precipitation of the suspended matter,
to land treatment, and those authorities whose districts are o
situated as to allow of this plan being adopted are certainly to be
congratulated.

In order to appreciate the importance of certain conditions
indispensable to successful land treatment, it 1s mecessary to
understand the operation of the process.

Sewage when brought i1 contact with land in a fresh state is
immediately attacked by the minute living germs (bacteria)
universally present in the upper strata, and by these its organic
matter is split up into various simple constituents, which, with
the assistance of the oxygen and carbonic acid gas present in the
ground air, unite with certain mineral bases present in the soil,
and thus ave transformed from organic, unstable compounds,
liable to putrefactive changes, into more fixed inorganic salts of
an innocent nature. These salts are partly discharged with the
effluent water into some water-course, and partly appropriated
by vegetation, by which they are reconverted into living organic
matter. :

The chief requirement, therefore, essential to success, 18
Jand which is permeated throughout by microscopic life, and
of such a consistency as will allow of the free penetration of
air. A rich loose loam is best for the purpose ; gravel and sand,
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on the other hand, are of little use, and act simply as a mechanical
filter, exercising little chemical effect on the sewage.

A profit must not be expected from any system of sewage
treatment ; if the returns cover the expenses and a reasonable
rental for the land, that is all that can be looked for, but so
much they certainly ought to do. It must be remembered that
the first consideration is the effectual treatment of the sewage ;
if this can be accomplished at a profit, well and good, but no
profit will justify any sacrifice of efficiency in this respect.
Failure, in many instances, arises from too much thought being
given to what is best for the crop, little consideration being paid
to efficient sewage treatment. For this reason, it is important
that sewage farms should be under the direct management of the
Sanitary Authorities, in place of being let to farmers, whose
interests are not, or may not be, in conformity with the principles
of sewage treatment.

Artificial filtration may be a necessary expedient in cases
in which land is not obtainable, or as an adjunct to land
treatment where sufficient land cannot be acquired. Except
under such circumstances, however, it would appear from our
present knowledge of the subject, that such treatment, in most
cases, in addition to being expensive, is far from satisfactory.

Sand and charcoal have mostly been used hitherto as
filtering media, but these must now be discarded in favour of
more efficient substitutes to be described later; the former
simply acts mechanicaily, and the latter exercises but little
chemical action on the sewage, so that the efluent, although it
may thus be clarified, still contains the greater part of the
soluble organic matter, and is, therefore, for reasons already
stated, not in a fit state to be discharged into any water-course.

In conclusion, the principle that no sewage, however small in
quantity, may be discharged into any stream or water-course
without first being rendered as far as possible harmless, must be
recognised, and, whatever system may be adopted, no return can
be looked for, beyond what will cover the working expenses,

So far, we have been dealing with the methods of sewage
disposal applicable to large communities ; we must now consider
how the sewage of villages and individual houses may be
dealt with.

In the neighbourhood of villages, land as a rule is plentiful,
and the question need present no difficulty if Local Authorities
would only give their attention to it. At present, they seem to
look upon it as a monstrous imposition to be called upon to deal
with the sewage of a few hundred houses in any way beyond
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turning it into a stream, and no argument will convince them
that any injury will result from such a proceeding. The pre-
vailing argument, that the absence of water-closets warrants such
a conclusion, is the plea brought forward, and it is not until
gtrong pressure is brought to bear that any steps are taken.

In order to insure success in dealing with the sewage of small
communities by land treatment, the same preparation with regard
to land drainage as is described in the next chapter in reference
to larger populations is necessary, and although one cannot expect
that the preliminary treatment of the sewage will receive that
attention which is called for in towns, still some supervision is
necessary.

It may not be out of place to give here a few examples of
what has been done in this direction in small districts.

The following particulars are taken from a paper by Mr. C. 8.
Read, which was published in the Journal of the Royal A gri-
cultural Society of England. It would appear that owing to the
frequent occurrence of fever in various parishes in the Brixworth
Union, a special investigation was conducted by Dr. Thorne
Thorne, of the Local Government Board, and, as a result, in the
case of six villages in the Union, drainage operations were carried
out on a system which had been previously approved of by Sir
Robert Rawlinson. The following table shows the cost in the
six parishes where a complete system of sewers has been
adopted :(—

Name of Parish  (Population| Date [Costin-  Extent of Hiow
Bilsrort Dolon. e | works e irr}zlﬂ;.&d. eropped.

Brampton Chapel, . 933 | 1880-1 | £407 | Half an acre. | Osiers,
Brixworth, ; 1,183 1876-8 | 822 | One acre, i
Harlestone, . . . 560 | 1878 750 S Ashpoles.
Moulton, . . . .| 1,483 | 1874-8 | 080 5 Osiers.
Spratton,. . . 817 | 1886 810 = Ashpoles,
Walgrave, . . 603 | 1874-8 | 673 L Osiers.

Dr. Parsons, in a later report to the Local Government Board,
alluding to the improvement of the health-rate of these villages,
ten years after the above drainage operations were completed, as
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compared with the ten antecedent years, says that information
from the Registrar-General's Annual and Quarterly Reports
“shows a gratifying decline of mortality, amounting on their
present population to an annual saving of about twenty lives,
or, reckoning five severe cases of illness to one death, of one hun-
dred severe illnesses with their attendant sufferings and ex-
pense.” The sewering of Whissendine, a village in Rutland,
containing 734 inhabitants, was recently completed at the follow-
Ing cost:—

Sewering Whissendine village (including £140

for outfall and osier bed, 1 acre, . 2 . £849 0 O
Engineer and Clerk of Works, . . : vo 1260 D
Compensation to occupiers of land crossed by

sewers to outfall, about : ; 3 . 25 0 0

£1,000 0 0

The cost of the sewerage of East Dereham, Norfolk, which
contains 6,000 inhabitants, was as follows :—

Contract for pipes, manholes, excavating, and

laying, % . : ; " - £3,454 14 3

4 acres 1 rood 2 poles land for irrigation, sur-
veyors, and arbitration, . : : . Y94 12 1
Draining and preparing the ground, ; - 473 10 8
Compensations for disturbance, - . - 88 7 10
Engineer’s commission, ; : ; ; 100 0 0
£4,911 4 10

The above examples are introduced in order to assist those
interested in the subject to form an idea of what expenditure is
necessary ; but in considering the question, this expenditure
must not be looked upon as money entirely out of pocket, for
the resulting diminished sick-rate, which may reasonably be
looked for in return, must necessarily lead to diminished local
expenses,

PriNcipLES oF RErFUusE DiSPOSAL

In Rural Distriets where land on which it may be utilised
1s plentiful, the removal of house refuse is a comparatively simple
matter, and in such cases the important consideration is that
while it remains on the premises, it shall not give rise to nuis-
ance. To insure this, it is essential that the receptacle should
be placed at a reasonable distance from the house, that it should
be covered in, and built in non-porous material, the floor being
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above the surface of the ground, and that the size should be
limited, so as to necessitate tolerably frequent emptying, The
old privy-midden, as commonly met with, does not comply with
any of these requirements, and ought unquestionably to be con-
demned. It is a common practice to construct two pits, the one
for the reception of excrement, the other for ashes and house
vefuse ; this is a mistake, for the ashes may be turned to excellent
account by being thrown on the excrement, provided rain water
is excluded.

In Urban Districts in which, unfortunately, the conservancy
system of sewage removal is in operation, much greater restric-
tions must be placed on the construction of receptacles for
excreta and refuse. The capacity should be very much reduced,
and removal at least once a week ought to be insisted upon. It
is a common practice in such districts to contract for the re-
moval of all refuse, but this practice is invariably unsatisfactory.
Authorities, in all cases, should undertake the work themselves,
otherwise it will be badly done. It is but reasonable to expect
that the contractor will economise labour so as to increase his
profit—the more ineflicient the work, the more profitable the
undertaking.

Tn some districts the owner or occupier is held responsible for
the cleansing of privy-middens ; this is both unreasonable and
unworkable.

In some towns fixed receptacles are not allowed, the excreta
and the ashes, either separately or combined, being deposited
in pails, and removed weekly, or oftener, when the refuse
is disposed of as manure, either in its natural state, or after
being dried by artificial means, and reduced to a powder,
which, as a manure, 1is worth about £5 a ton. The system of

ail collection and drying was first introduced at Rochdale, where
it is still in operation.

A modification of the Rochdale system is adopted by some
authorities, the pails being emptied on the spot in a collecting
cart, a proceeding which is far from satisfactory. Fresh pails,
which have previously been cleansed and disinfected, should, 1n
all cases, be substituted for those containing the excreta, which
should be removed with their contents from the premises, to be
subjected to a similar cleansing process previous to again being
made use of. Unless this plan be adopted, the pails soon become
very filthy, and cause serious nuisance. With regard to the
conservancy system for urban distric_:ts, as cnmpm:ed with the
water-carriage system, it cannot be said, even allowing that the
system 1is efficiently carried out, that 1t 1s other than dirty,
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clumsy, and expensive ; but when carried out as it usually is at
present, the system becomes distinctly dangerous. It is im-
possible that the presence of so many centres of decomposing
fieces and urine in thickly-populated districts can be other than
insanitary.

Mr. Berrington, the Borough Engineer of Wolverhampton,
a town of under 100,000 inhabitants, where the pail system
is in operation, has published an interesting account of its
cost, in which he estimates the saving that would be effected
by the substitution of the slop-closet system. His pamphlet,
from which the following extract is taken, is well worthy of
perusal *:— ¢, . . supposing it were possible to abolish
the pan system altogether (say in one year), then I contend
that in twenty years from now (say in 1910), Wolverhampton
would be pecuniarily benefited to the extent of £115,320. Of
course 1t would cost something to alter the system. Supposing
1t cost £2 per house, and if there are 13,000 pans, that represents
£26,000. Then how do the figures stand for 19107

Saving by an immediate change of the pans in use

to-day, . : : . . . . . £111,920
Saving by the adoption of waste water-closets from
1890 to 1910, . ; ! ; ) : . 29,400t
£141,320

Deduct cost of changing present pans, . , : 26,000
Credit amount realised to sale of appliances, &e., .

Net saving in twenty years, . y . £115,320+*

In water-closet towns, and in towns where the pail system is
In operation, the mixture of ashes and other house refuse still
remains to be dealt with. As regards collection, in this case
also it should take place, at least weekly, from movable re-
ceptacles, and the ultimate disposal ought to be destruction by
fire.

Destructors for town refuse should certainly be looked upon
as essential requirements in all well-regulated districts. The
common practice of disposing of such refuse on waste land in
densely-populated localities is a dangerous one, particularly if it
is intended afterwards to use the land for building purposes,

A Short Account of the Wolverhampton Sewage Works, with some
Remarks on the Pan System. September, 1891.
T By abolishing the necessity for providing new pans.
+ In arriving at this figure, the probable increase in the population
during the period is taken into account,
6
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In these days, it is much to the discredit of authorities to find
placards posted intimating that certain spots may be used as
“free tips for refuse,” and still more discreditable is it that in
course of time this placard should be replaced by a notice to the
effect that * this eligible site” is for sale for building purposes.
The danger to health that the occupiers of houses built on such
sites, possibly by the jerry builder, are exposed to must be very
great. Disposal of refuse by fire is the only safe proceeding,and the
apparatus now available fov the purpose—a description of which
will be given in the next chapter—enables this to be accomplished
with little or no nuisance, and at small cost. It is important
also to remember that the people themselves may render greab
assistance to the authority by burning the house refuse, as far
as possible, by means of the Kitchen fire, in place of consigning it
to the dust-bin, a fact which ought to be impressed upon them
whenever opportunity offers.

CHAPTER V.

DETAILE. OF DRAINAGE, SEWAGE, AND REFUSE REMOVAL AND
DISFOSAL.

IN the previous chapter, the principles upon which efficient
sewage and refuse removal are dependent were alone considered.
It now becomes necessary to apply these principles to the
various conditions usually met with, and so arrive at an opinion
regarding their efficiency.

Drains, whether they are intended to convey the ordinary.
waste-water only, or in addition, the excreta and urine of a
household, must be constructed with equal care and attention to
detail.

Socketed glazed stoneware pipes are alone admissible,
and, for ordinary establishments, as already stated, these need
not exceed 4 inches in diameter. They should be laid, as far as
possible, in straight Jines, with the socket end directed towards
the sewage flow, as 18 represented in Fig. 22 A), not as 1s
chown in the same Fig. (B); the fall ought to be uniform, of
not less than 1 foot in from 40 to 60. If such a fall cannot be
obtained, then some rtificial means of flushing, which in all
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cases is desirable, becomes essential, in order to insure perfect
cleansing of the channel. _

Before proceeding to lay the pipes, each one should be care-
fully examined, and any that are imperfect should be rejected.
In outline they should be perfectly round, otherwise the spigot
will not fit accurately into the socket ; the internal surface must
be smooth and thoroughly well covered with glaze ; and they
must be entirely free from cracks or flaws of any description,
otherwise the drain will not be water-tight.

The treneh in which the pipes are laid should be dug, not
piece by piece, but in lengths, and it is important not to interfere
with the solidity of the floor by excavating, in the first instance,
to a greater depth than is necessary, as this necessitates the re-
placement of soil and thus causes a risk of after subsidence. If
16 should happen, in the process of digging, that more soil has

Fig. 22,

been removed than is necessary, in replacing it, so as to equalise
the gradient, the replaced soil must be firmly beaten down,
otherwise subsidence will afterwards occur which will interfere
with the proper flow of sewage, and, possibly, impair the integrity
of the joints and cause leakage. .

Unless the ground is naturally solid, all drains should be laid
on a bed of eonerete 4 inches in depth, and, if it should be
found necessary to carry a drain under a house, it should be
entirely imbedded in concrete of at least the same thickness.
The latter precaution ought to be observed in all cases where it
is necessary that a drain should be laid in close proximity to a
well, although, if circumstances permit, it is better to select
another route for the drain,

In Jaying the pipes, a point of the utmost Importance to
remember is, that they should rest on thejr bodies on the
bottom of the trench, and not on their sockets, a portion of
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soil being removed at points corresponding with each socket
to allow of this. It is the usual practice of inexperienced drain
layers to disregard this precaution, with the result that, when
the trench is covered in, in place of the weight of soil being
uniformly distributed along the entire length of the pipe, the
pressure is concentrated upon each joint, and, in all probability,
causes the recently introduced cement to be expelled from the
sockets.

Joints must be made with the utmost care, the best Portland
cement being alone admissible. Even in these days it is by no
means an uncommon practice to use clay for the purpose. An
ignorant workman may, possibly, be excused for following past
oustom in this respect, but builders and architects are greatly
to blame if they countenance such a proceeding.

Having carefully cemented the joint, not only at the top, but
all round, the workman, before making the next joint, should
satisfy himself that none of the cement has been pushed into
the interior, otherwise it will interrupt the proper flow of the
sewage and lead to obstructions.

Before replacing the soil the drain ought to be inspected by a
responsible person, who should test the integrity of the joints by
one or other of the metheds to be afterwards described. The
first portion of soil must be replaced with care, and should be
packed well under and on either side of the pipes, so as to guard
against after-displacement., which is likely to cause fracture of
the joints. (See Appendiz B.)

Various patent joints have been invented from time to time,
with the object of avoiding the necessity of being dependent
upon cement only. One of these (Stanford’s), which answers
the purpose exceedingly well,
is made by Doulton & Co,
NS Lambeth. A rim of smooth
and durable material is cast on
to the spigot end of the pipe,
and to the interior of the
socket, so as to insure a tight
fit, and a space is left to allow
of cement being introduced as
an additional precaution. More recently this joint has been
further improved, the composition which is cast on the spigot
of the pipe being made convex on the surface, as shown in the
sketch (Fig. 23). The advantage claimed for this arrangement,
although it is a doubtful one, is, that if from any cause after-
subsidence should occur, & certain amount of displacement of
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the pipes may take place (on the same principle as a ball-and-
socket joint) without the Integrity of the joint being impaired.

The process of laying these pipes is very simple. Having
carefully wiped the spigot ~and socket, a small quantity I;Jf
specially-prepared lubricant is applied inside the socket nf}: e
one pipe, and round the spigot of the other ; they are then
pressed home, and the joint is complete. These pipes are made
in various sizes from 4 to 18 inches. 4 i .

As regards the question of the durability of these joints, time
alone can decide, but it is claimed for the composition, that it
has shown no evidences of deterioration in pipes that have been
taken up after having been in use for fif teen years.

Another joint, the Archer patent (Fig. 24), is constructed
S0 as to allow of the joint being made by liquid cement being
poured in at an opening at the top of the socket, after the pipes
have been adjusted, a luting of clay being first introduced, to act.

7
Fig. 24,

simply as a Darrier to the entrance of the cement into the
interior of the pipe.

Patent joints, however, have not by any means come into
general use. From a sanitary inspector’s point of view, there-
fore, it is important that the points to be attended to in the
making of an ordinary cement Joint should be thoroughly
appreciated,

Junetions must always be in the form of a V; no tributary
drain should join at right angles. The figure (Fig. 25) represents
a V-shaped junction pipe. Such pipes are made in all sizes, It
1s important to remember, that unless tributary drains join main
drains obliquely in thig manner, so that the sewage enters in the
direction of the flow, splashing will occur, and this, in time, is
likely to lead to obstruction, owing to a deposit being gradually
formed from the drying of the sewage that has been driven
against the sides of the Pipe, above the water-line. It is needless
to remark that it is g wrong proceeding to conneet a tributary
drain by knocking a hole in the main drain, although the
practice is by no means an uncommon one,
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Bends in drains should, as far as possible, be avoided ; when
they are unavoidable, the curve ought to be an easy one. Pipes
with easy bends are made, and should always be used when
bends ars necessary (Fig. 26, B), although it is a common practice
to use straight pipes for the purpose. The effect of such a pro-
ceeding is shown by the accompanying sketch (Fig. 26, A). Not
only are objectionable angles formed at the junctions ot the
pipes, which tend to interfere with the easy flow of sewage; but
what is still more important, the impossibility of accurately
adjusting the spigot end of one pipe into the socket of the next,
in the case of straight pipes laid otherwise than in a straight
line, necessitates an imperfect joint being made.

In connecting a branch drain with a main drain easy bends
should be used (Fig. 27), but, when it is necessary to depart
from the straight line in the case of the drain itself, or in the
case of sewers, by far the best proceeding is to construct a man-=

hole at the point where the curve occurs, i_n a manner to be
presently described. Indeed, whenever practicable, all tributary
drains and sewers should join the main drain or sewer, as the
case may be, at a manhole, so as to facilitate inspection and

cleansing.

Inspection pipes of various kinds are matle, and ought to be
introduced at the top end of all branch drains, pa‘rtm!ﬂarly when
they are laid in concrete. The necessity for breaking into a drain,
should it become obstru cted, is thus avoided, as the clearing rod
may be introduced at the opening provided. ‘

Perhaps the simplest methot%, anq one which does not entail
any disturbance of the <urface, is to introduce what would corre-
spond to a V-shaped straight junction with the opening directed
upwards (Fig. 28), to which a pipe, leading from the surface of
the ground is connected, and along which a rod may be passed.
The top end of this pipe must be sealed, either by a special cap
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or by a piece of slate fastened with clay, a small movable stone
slab with ring attached being placed so as to mark the situation
and allow of easy access to the opening.

Another method of inspection (Fig. 29), is by means of a pipe
divided longitudinally into two segments, the upper of which
may be removed by means of a chisel.

Sewers are constructed of pipes or of bricks according to their
size. In the former case the same rules have to be observed as
have been described in the case of drains.

The proper size and full for a sewer is a question for engineers,
and both are dependent upon the amount of the sewage flow.
The following concise summary is given in Hygiene by Dr. Louis
C. Parkes:—%“To prevent deposit, sewers should be rendered
self-cleansing by being constructed with a suflicient gradient,
and of a size suitable to the volume of sewage which they will
ordinarily be required to carry. According to Mr. Baldwin
Latham, sewers of from 12 to 24 inches diameter should have a

(T

Fig. 29.

gradient sufficient to produce a velocity of not less than 2% feet
per second, and in sewers of larger dimensions in no case should
the velocity be less than 2 feet per second. For large sewers a
less gradient is required than for small sewers to produce the
same velocity ; but the volume of the sewage to be conveyed must
be very much greater for the large than for the small sewer.
A sewer 10 feet in diameter having a fall of 2 feet per mile; a
sewer of 5 feet in diameter having a fall of 4 feet per mile; a
sewer of 2 feet in diameter having a fall of 10 feet per mile ; and
a sewer 1 foot in diameter with a fall of 20 feet per mile, will
all have the same velocity of flow, but the volume of sewage in
the 10-foot sewer must be 100 times, in the 5-foot sewer 25 times,
and in the 2-foot sewer 4 times the volume of sewage in the
1-foot sewer.”#* r
Circular stoneware pipes should be used for all sewers up to
18 inches in diameter, but sewers of larger capacity should be

*For an excellent description of the method of calculating the flow of

water through pipes see the volume on Water Works, Weale’s Rudimentary
Series. |
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egg-shaped, with the small end of the egg downwards, and con-
structed of good impervious bricks laid in the best Portland
cement (see p. 20). The advantage of an egg-shaped sewer is
the resulting increase in the depth of flow and consequent dimi-
nution of friction.

Manholes ought to be introduced at intervals of not less
than 100 yards, and the convenient sites for these are where
tributary sewers join, but, as already stated, it 1s essential
to construct one at each point where the sewer has to alter its
straight course. The same holds good in the case of the drains
of all well-drained establishments; the satisfaction of being able
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to look through, and to pass a rod through from one end to the
other of the drains and their tributaries, amply repays the extra
outlay. : _ ;

A manhole chamber (Fig. 30), is built of brick-work set in
cement, und the drain or sewer is continued along the floor of
the chamber by means of open half-channel pipes set in a bed of
concrete. The surface of the concrete should be raised some
inches above the edges of the half-channel pipes to prevent the
sewage from overflowing on to the floor of the chamber, and it
should be floated with cement all over so as to present a smooth
and impervious surface. At points along the main channel
tributary drains are connected by means of curved half-channels
similarly laid in concrete, the junctions being formed by special
half-channel junctions being introduced in the course of the
main channel at these points. All street manholes should be
fitted with a perforated iron lid to allow of the free circulation
of air in the sewers (see p. 74), a bucket or tray being suspended
under the perforations to catch any divt that may enter from the
road. In the case of private drains, the manhole lids should
be air-tight, with the exception of the terminual one which ought
to be perforated for the admission of air to pass along the drains
-and up the ventilators at the top ends of the main drain and its
tributaries, a syphon trap being introduced at the outlet from
the manhole into the sewer or cesspool as the case may he.

So much for the points that have to be attended to in con-
nection with the laying of drains and sewers. A description of
the various forms of traps has purposely been omitted at this
stage, as they may more fitly be described when sanitary ap-
pliances come to be considered.

METHODS OF SEWAGE [ISPOSAL,

The methods of sewage disposal have next to be considered,
and these, like drainage construction, have to be viewed in the
light of the principles laid down in the former Chapter, always
remembering that, although the details must necessarily vary
with eircumstances, none are right which do not comply with
established rules,

To give anything approaching a detailed account of the various
recognised plans of sewage treatment would far exceed the limits
of this elementary treatise ; those who wish, therefore, to follow
the subject farther will do well to read a recent work on the
subject by Mr. Santo Crimp, entitled Sewage Disposal Works.
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The following short description, however, of the systems most in
favour may prove of interest :— /

The methods at present in use are precipilation, artificial
filtration, land filtration, and broad wrrigation. The question as
to which is to be preferred is one which does not admit of a
simple answer, but can only be determined by carefully con-
sidering the local conditions—a duty which belongs to engineers.

Precipitation consists in collecting the sewage in tanks
arranged in a series, the top water being allowed to pass from
one to the other in a shallow stream over a weir extending along
the entire width of each tank, thus enabling a large volume to
remain comparatively quiescent, so that the solid particles
subside. This process may be greatly assisted by the previous
addition of some preeipitant, in the shape of lime, alum, salts
of iron, or other substances, cither singly or in combination.
The fine particles of lime, and the flocculent particles which
form from the salts of aluminium and iron, by reason of their
density assist in the subsidence, the solid sewage particles being
entangled and carried to the bottom of the tank in the form of
sludge, leaving a comparatively clear fluid above. The process
is purely a mechanical one except when certain reagents are
used in addition, in which case dissolved organic matter may to
some extent be acted upon ; it 1s a ugeful, and in most cases a
necessary, preliminary to further treatment, but in itself i¢ does
not sufficiently purify the sewage to warrant its being discharged
info a stream. At intervals, the sewage in one of the tanks is
allowed to remain for a time absolutely quiescent, to enable the
solid matter to subside as much as possible, and provision exists
for allowing the whole of the clearer portion to be drawn off,
leaving the sludge behind. .

Methods of Dealing with the Sludge.—The sludge is
dealt with in a variety of ways. In the case of small towns
conveniently situated in agricultural districts, farmers will
usually undertake to remove it without further treatment, free
of charge, and in some Cases they will even pay a small sum
for the privilege. This method of disposal of the sludge is
not usually satisfactory, as it is often allowed to remain on the
spot for a long period while decomposition is going on, until 1t
may suit the convenience of the farmer to remove it. ‘

In other cases, as in Birmingham, the sludge is deposited on
land, and when it has become comparatively solid, Ithmugh
percolation into the soil and evaporation, it 1s dug into the
ground, which is afterwards cropped. In some cases the sludge
is pressed into cakes in filter presses, and sold or given away as
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manure, or burned and manufactured into cement. The question
of dealing with the sludge is not the least difficult one in relation
to sewage disposal.

Having so far clarified the sewage, the effluent has now to be
dealt with, and where the surroundings will admit of it, there
is no doubt, so far as our present knowledge goes, that land
treatment is the most satisfactory.

Intermittent downward filtration is the term applied to
that form of land treatment in which the efluent drains are laid
at considerable depth, 5 or 6 feet below the surface, and in
which the sewage (after precipitation) is turned on for a certain
number of hours (8 hours), with intervals (16 hours), during
which 1t is entirely kept off to admit of free aeration of the soil.
The clarified sewage is conveyed in open carriers along the
-surface, and by a system of sluices it can be directed on to any
- part of the area which has previously been specially levelled and
underdrained. The great object is to bring the sewage at
regular intervals in contact with the soil, irrespective of any
vegetation, but, by an arrangement of ridges and furrows,
certain root crops may be cultivated, and in this way the
process of purification may be assisted, while at the same time
a small return is obtained from the sale of the produce. By
such a system, properly attended to, and where the soil is
particularly suitable, it is said that the sewage of from two to
three thousand inhabitants (if previously thoroughly clarified by
precipitation) may be dealt with on 1 acre of land.

Broad land irrigation is very similar to land filtration,
with the difference that greater attention is paid to the cropping
of the land. The area of land used is very much larger, and the
sewage is discharged from surface carriers at such times and in
such quantity as vegetation requires, or will admit of The
carriers are cut about 30 feet apart, along ridges, with a gentle
slope on each side to admit of uniform distribution of the
sewage. Constant attention is required to insure that the
sewage 18 thoroughly distributed and not allowed to discharge
on to a small area, as this would cause waterlogging, and thus
prevent the proper aeration of the soil. The land , In this case,
15 drained at a d+epth of from 3 to 4 feet, and the quantity
of land required is said to be 1 acre for each hundred of the
population, provided no previous treatment beyond strainine
1s In use; with preliminary precipitation, hI}WETu;EI‘, the sewagz
of twice as many people, if not more, may be dealt with on

1 acre of suitable land. Irrication without prev: Ipitati
_ and, L revious precipitat
usually ends in failure. 3 : il iy
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_Italian rye-grass is the most suitable for sewage-farm cultiva-
tion, as it grows very rapidly and absorbs a large quantity of
moisture. As many as three or four excellent crops may be cut
durilng the year, and it yields a good return as a food for dairy
cattle,

Perhaps the best system of artificial filtration is one which
is in operation at Acton. It would seem from the analysis of
this effluent that the process is worthy of more extended trial in
cases in which suitable land is not attainable. The precipitant
in this case is a material called ¢ ;jerrozone,” which acts rapidly, and
is also credited with possessing a considerable chemical power of
disintegrating the dissolved organic matter. The filtering
medium is a substance called ¢ polarite,” a specially-prepared iron
ore, which seems to have the power of rapidly oxidising organic
matter without in itself undergoing any change. The effluent
from the precipitation tanks is passed through a layer of this
material after having gone through sand and gravel placed on
the top of it, thus effectually removing any suspended matter
which may remain after the first part of the process. It is
necessary to remove the surface layer of fine sand periodically,
as in time, notwithstanding the previous chemical precipitation,
a considerable deposit of solid matter takes place.

On the whole this process, so far as it has been tried at present,
seems to promise better results than any of the methods (with
the exception of land treatment) in general use or recommended,
such as alumino-ferrie, black ash, lime, iron, electric, &c.

The Amines process, which was introduced some short time
ago, and was in operation for a time at Wimbledon, consists in
adding to the sewage, previous to its entering the precipitation
tanks, lime and herring-brine. The lime acts simply as a pre-
cipitant, and the herring-brine, owing to its containing cerfain
sterilising ingredients, is supposed to retard decomposition for a
sufficient period to enable the sewage to reach the sea without
viving rise to any nuisance. This process has not sustained
the reputation which it at first acquired. :

With regard to villages, the chief points to be considered in
deciding upon a plan are simplicity and easy management, for
without these failure is certain to follow. Land is generally to
be had, and the crop which requires least attention, and perhaps
answers the purpose best, is osiers. It is necessary to drain the
Jand properly in the first place, and the osiers ought to be so
arranged as to allow facilities for the regular removal of the
sludge from the surface, as any process of previous precipitation,
in the case of villages, is not as a rule practicable. This plan
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of sewage disposal has been adopted by several villages, and in
the author’s opinion with excellent results (see p. 78). ol

Another process of dealing with sewage in small quantities is
by sub-irrigation. By this is meant ‘the dlscha_rge: of the
sewage along ordinary agricultural drain-pipes, laid within 1 foot
of the surface, so as to allow of its being purified by land and
appropriated by vegetation. This plan is open to certain objec-
tions which render it unsuitable for cottages, singly or in small
groups. The drain-pipes, unless periodieally renewed, are liable
to clog, and there is a danger of the sewage not being uniformly
distributed over the whole area unless it is first passed into a
tank which will periodically and automatically discharge it in
considerable volume along the drains. These are conditions
which may be practicable in the case of villages and large estab-
lishments, and in such cases the plan is a good one.

In certain villages where this system has been successfully
adopted, the sub-irrigation drains have not required renewal for
from five to seven years.

It may be well, however, to caution those who propose to
give it a trial, that, as success is dependent upon the nature of
the soil, and npon the manner in which the scheme is carried
out, it is essential that it should be entrusted to one who has
had experience in such work ; indeed, the services of an engineer,
whatever the scheme may be, are distinctly advisable, and in
the end will prove economical.

Cesspools, without overflows, properly constructed and
ventilated, and placed a safe distance from house wells, will
probably be found to answer best for small houses and cottages
in the country, where no system of sewers exists. The cesspool
must have a pump attached to it, to allow of the contents being
regularly removed and placed on the land. In the case of larger
houses, with land available, an overflow-pipe for irrigation pur-
poses may be connected with the cesspool, which ought to be of
small capacity. Means of easy access must be provided to admit
of frequent and regular removal of the solid deposit.

Cesspools constructed of porous brickwork, which allows of
percolation through the bottom and sides, ought in all ecases to
be condemned.

In cases in which cesspools are admissible, that is, when other
and better means of dealing with sewage—such as by sub-irri-
gation—are not practicable, th ey must be constructed so as to be
absolutely water-tight. This may be accomplished by building
the brickwork in cement, rendering it with cement, and sur.
rounding it on all sides with puddled clay from 6 to 9 inches
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deep, for which, of course, it is necessary to allow in making the
excavation. The puddled clay is first laid on the bed ot the
hole, and upon it the floor of the cesspool is built; the walls,
one brick in thickness, are then carried up a certain distance,
and, having carefully removed all dirt from the surface of the
clay-bed outside the walls, the interval between the outside of
the brickwork and the soil is filled up with the clay, which
must be thoroughly well rammed down; another few lines of
bricks ave then laid, and the interval similarly filled up, and so
on until the whole is complete. To avoid disturbing the brick-
work while the process of ramming the clay is going on, care
must be taken to “stay” the walls across from side to side, and
the “struts” should not be removed until the cement, to some
extent, has set.

‘An arched roof has next to be built, in which three openings
must be left; one for the purpose of gaining access to the
cesspool, in order to periodically cleanse if, the second for
connecting a ventilating-pipe, and the third for fixing a pump.
A prnperly-cﬂnstructed manhole-cover is best for the first
purpose, although a movable stone slab will answer. It is a
common, though objectionable practice, in fixing the ventilating-
shaft of a cesspool, to take advantage of a neighbouring tree for
a support, with the result that the swaying of the tree ultimately
injures the connections, and, if an iron pipe (which, however,
ought not to be used for the purpose, see p. 126), breaks the
joints. Some stationary object, such as a post or, if possible, a
wall, must be made use of.

For the purpose of emptying the cesspool a chain pump 18
most suitable, as the mechanism is simple and does not get out
of order. o

A syphon intercepting trap, with an air inlet on the house
side (pp. 104, 105), must invariably be placed between the cess-
pool and the house, and near to the former. :

The size of the cesspool must be regulated in accordance with
the size of the establishment for which it is intended, but the

smaller it is the better.

MgerHODS OF REFUSE DispPoSAL.

As in the case of sewage, SO with regard to refuse, no plan of
disposal applicable under all circumstances can be laid down.
This has already been pointed out n the previous Chapter ; the
details applicable in each case have now to be considered.
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Privies are constructed on different plans, according to
whether it is intended they should receive the fieces and
urine only, or also the ashes and general refuse of a household.

The drawing (Fig. 31) represents the section of a privy built
for a movable receptacle, and for excreta only, in accordance
with the requirements of the model bye-laws, In this case, the

seat of the privy is -
hinged so as to allow \%
of the pail being re- : “:N
moved from the in- = S
side, but if it is found ﬁ’/
desirable to remove e
it from the outside, a ' a
modification, in the N
shape of a door at “\'.‘;:
the back or side, is j - —RN
quite admissible. r W
In order to pro- PAS]INY
vide for ventilation, ’ N
an opening, communi- | N
cating directly with @\\\\ﬁ%\%\\ ——X
the external air, SN AN SRR

should be con- Fig. 31,
structed as near to
the top of the privy as possible.

The floor ought to be flagged, or paved with hard tiles, or
other non-absorbent material ; every part of it should be at
least 6 inches above the level of the surface of the ground
adjoining, and it should have a fall towards the door of the privy
of half an inch to the foot. Beneath the seat, the floor on which
the receptacle rests must be at least 3 inches above the level
of the surface of the ground, and it also should be flagged or
asphalted; the sides of this chamber must be constructed of
flagging, slate, or good brickwork, 9 inches thick, rendered in
cement. The receptacle itself is limited by the model bye-laws
to a capacity not exceeding 2 cubic feet.

In the case of a privy with a fized receptacle for refuse, it is
essential that the ashes and dry refuse should be regularly
mingled with the excreta, consequently the capacity of the
receptacle must be greater than 2 cubic feet. The limit of the
capacity in this caseis fixed at 8 cubic feet in the model bye-laws.
In other respects, the structure of the privy is practically the
same as that just described. The great object in limiting the
eapacity of the receptacle, is to necessitate weekly removal gf’ the
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<ontents, As this is hardly possible in rural districts, the above
limit must there be exceeded. The following sketch (Fig. 32)
represents an arrangement which, in the author’s experience,
answers admirably in rural districts, and 1t has this advantage
that in most cases it is possible to adapt it to existing privies,
It will be noticed that the seat of this privy is higher than the
one just described, and, for this reason, a step has to be pro-
vided. The object of this is to add to the depth of the re-
ceptacle, and at the same time to allow of its floor being above
the level of the surface of the ground.

The capacity of the receptacle ought not to exceed 1 cubic
yard (27 cubic feet), as, in the case of a cottage, with ordinary
economy in the
consumption of
coal, this space 1s
ample for three
months’ storage.
By economy is
meant the ab-
sence of wasteful
consumption. It
is a remarkable
fact that the

porer  classes,
who can ill afford
it, are most reck-
less in this re-
spect. One too
often sees large
quantitiesof half-
consumed  coal
thrown into the
privy cesspit, a practice which renders the refuse useless as a
manure, and for that reason the farmer, who otherwise would
willingly remove it free of charge, declines to do so. N

In this arrangement of privy, the ashes are thrown in from
the outside at a door (C) which covers a part of the receptacle
built out behind, the back wall of the privy being cut short
in the form of an arch, the top of which is a little below the
seat of the closet. Tmmediately under the lid, and fastened to
the top of the back wall of the receptacle, 1s & shoot (A) made of
sheet iron, the sides of which are slightly turned upwards, and
which is adjusted by two stays connected with the arch of the
closet wall, at such an angle as to direct ‘the ashes on to the
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excreta. Below this shoot there 1s an opening (B) in the back
wall of the receptacle, which is provided with a door, through
which the refuse may be raked along the slightly curved floor on
to a stone slab, from whence it is carted away.

Various eontrivances, connected with privies, have becn intro-
duced for the purpose of screening the ashes, but it is seldom, if
ever, found that the poorer classes will make use of them.

There is one plan, however, which answers well, and that is
the old fashioned one of constructing a small pit on the hearth
under the kitchen fire-place—the only one that need be con-
sidered in cottage property—and covering it with a movable
screen with close bars, so as to allow the finer ash to pass through,
while the coarser remains behind, and can with little trouble be
replaced on the fire. The author’s attention was first directed
to the practical utility of this arrangement when inspecting, on
one occasion, a series of privies attached to a row of cottages,
where the small character of the dis- _—
carded ashes in each case attracted his
attention. The reason of this was ex-
plained by the existence in each cottage [
of oneof thecontrivances just deseribed. ]
In constructing such an arrangement,
it is important that the pit should not
be too large, and it is an advantage to
provide a tray as a receiver, which can
easily be slipped out, and in which the
ash which passes through the bars ean
be carried to the ashpit. The above
sketch (Fig. 33) represents the con-
trivance in section. The sloping
bottom, deep at the back and shallow
in front, allows of the removal of the ash-tray, and admits of the
pit being readily swept out.

Moule’s earth-closet is an excellent contrivance, but, un-
fortunately, it is hardly practicable for use on a large scale. In
better class houses in the country, in the absence of water-closets,
if soil is easily obtainable, and servants can be held responsible for
the management, no better system for dealing with excretal refuse
can be adopted. Ashes have little or no effect on excreta beyond
keeping them dry, and so retarding decomposition ; it is very differ-
ent, however, with dry soil, which not onl y answers a like purpose,
but also gradually disintegrates the organic matter, converting it
into the condition in which it naturally exists in fertile soil *

* Sec Dr. Buchanan’s Report to the Privy Council, 1869, 7
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After the earth has remained in contact with the excreta
for a certain length of time (six weelks), it may be used again,
pru:nded it is dried : indeed, it has been so used over and over
again (as many as a dozen times) with perfect success.

A loamy soil is by far the best for the purpose, although clay
answers very well; sand, gravel, and chalk are practically
useless.

A pint and a half of earth is the necessary quantity to be
applied each time the closet is used.

All of the following conditions are essential to successful
treatment :—

| The earth must be suitable for the purpose, perfectly dry,
and finely sifted.

9. Tt should be distributed over the excreta each time use is
made of the closet.

3. All moisture, beyond that contributed by the excreta and
urine, must be excluded.

Tt is convenient to store a sufficient quantity of soil during
the summer months for use during the winter, as the sun’s heat
may then be utilised for the purpose of drying it. If this is not
done, it becomes necessary to use artificial heat, and a convenient
stove for this purpose may be obtained, although the kitchen-
stove answers very well.

An apparatus is manufactured by Moule’s Earth-Closet Com-
pany, which may be used in connection with a fixed receptacle
or a pail. It consists of a seat, above and behind which is a
hopper which contains a sufficient quantity of soil to last for
gome time ; connected with this is a valve into which the earth
falls, and which is worked either by means of a handle, or by a
lever connected with the seat ; so that when the plug is raised,
or the person rises from the seat, the soil resting on the valve
is distributed over the excreta, and when the plug is pressed
down again, or the seat is again sat upon, the valve is re-
charged.

If the closet be out of doors (it is hardly fitted for indoor
use), there is no reason why the receptacle should not be large
enough to contain three months’ accumulation, and, provided a
supply of earth is kept in the closet, the person using 1t may
apply the necessary quantity by the hand, by means of a trowel
or other convenient implement.

From the above description, it will be perfectly apparent that
dry earth-closets are not admissible either for cottage property
or for densely-populated towns ; in the former case, the necessary
details will not be attended to, and in the latter there is no
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facility, either for obtaining the earth, or for disposing of the
manure.

The ultimate disposal of refuse, so far, has not been con-
sidered in detail, neither will space permit of the question being
discussed in any other than a superficial manner.

In Rural Distriets, provided ordinary care is observed in
excluding from the refuse heap all but the fine ashes, excreta,
and garbage of the household, little difficulty will be experienced,
as neighbouring farmers will willingly remove such refuse free
of charge. It is not, however, easy to insure that removal will
be effected at sufficiently short intervals, and, until rural sanitary
authorities throughout the kingdom realise that it is their duty,
not only to see that nuisances are corrected as they arise, but
also to do their utmost to prevent their occurrence, the difficulty
will still continue. The inhabitants of scattered districts must
necessarily do more for themselves than those who live in towns 3
what is quite practicable in the former case, becomes an 1M pos-
sibility in the latter, but this circumstance by no means relieves
such authorities from responsibility. Carefully considered bye-
laws, in which only what is reasonable is required of the people,
should be in force in all districts, for this, as for other purposes,
and by their regular enforcement, when necessary, each individual
must be taught that he is expected to do his share in work that
is essential to the health of the community as a whole.

In Urban Distriets, sanitary authorities ought themselves
to be responsible for the removal of refuse, and at intervals not
exceeding a week, although daily removal is most desirable ; the
method of disposal must vary in accordance with the nature
of the privy accommodation.

In the case of towns with Jixzed receptacles, in which the ashes
are mixed with the excreta, the services of the farmer are again
in request. When the surroundings are agricultural, and par-
ticularly when the proximity to a canal permits of cheap transit,
comparatively little difficulty will be experienced, although the
rural population may reasonably complain of the nuisance that
must arise from the conveyance of such offensive matter in large
quantities about the country.

In the case of towns with movabile receptacles, the best system
is what is known as the Rochdale system, and this, or a modifica-
tion of it, is in operation in several towns, although, from what,
has been stated in the former chapter, they probably all have
cause to regret having adopted it.

In this case, the pails, which ought to be provided with tight-
fitting lids, are removed weekly, in covered carts, to a central
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depot, being replaced by others which have, in the meantime,
been thoroughly cleansed. A certain quantity of sulphuric acid
having been added, in order, as far as possible, to retain the
ammonia—the important constituent from a fertilising point of
view—the excreta are discharged into iron eylinders, in which
they are reduced to a dry powder (poudrette) by means of
steam. The cylinders now in use have a steam-jacket around
the outside, and in the interior there are hollow revolving arms
for the purpose of agitating the contents ; into these arms steam
is introduced in order to aid in drying the excreta. The fumes
given off during the process of drying ave conducted over the
furnace so as not to give rise to nuisance.

By this system, provided ashes and other refuse are excluded
from the pails, a manure is produced which has a reacly sale at
about £5 per ton.

The disposal ot dry refuse, in water-closet towns, and in
towns in which the pail system proper is in force, has recently
received a great amount of attention, and authorities are begin-
ning to realise that the practice of depositing such refuse on land
must be looked upon as a thing of the past.

Destruction by burning is the only safe and efficient method.
This is conducted in large furnaces, constructed so that the
refuse may be thrown in at the top, and the indestructible,
mineral part of it (clinker), removed at the bottom. When
once the fire is well started, it is found that the organic matter,
of which all town refuse is largely composed, suffices to maintain
the fire until complete destruction is effected, and nothing but
the non-injurious mineral portion remains. The heat thus gene-
rated may be utilised for a variety of purposes ; for example, the
production of steam-jets in connection with the flues for increas-
ing the draught; the pumping of sewage on to land, when the
level of the surface necessitates doing so; the generation of
steam for the purpose of treating the excretal refuse, when the
Rochdale system is in operation; as a power for generating
electricity, for lighting or other purposes ; for the generation of
steam necessary for the disinfection of clothing and bedding ; in
fact, for any purpose for which steam-power is requirved.

The clinker which remains may be used for the manufacture
of cement, or as a foundation for roads, for which it answers
admirably.

Destructor at Chelsea.—A most ingenious plant for the
disposal of house refuse may be seen at the works of the Refuse
Disposal Company, Chelsea. The system consists in separating
the component parts of the refuse, so that each may be appro-
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priated to some useful end, and the company claims, not only
that this can be accomplished without loss, but that a substantial
profit may be made. The process is chiefly mechanical, nine-
tenths of the material being sorted without handling, and the
requisite steam-power is obtained by burning that portion of
the refuse which cannot be more profitably disposed of The
tollowing short account of the process is reproduced from 7%e
Surveyor of February 18th, 1892 ;% __

“The dust-cart tips the contents into a large revolving cylinder
10 ft. in diameter and 12 ft. in length. This screen is fitted
with hard-wood bars, so as to prevent bottles being broken, the
spaces between being 12 in. in length and 3 in. wide, so as to
retain large bottles, &e. The material which is retained in the
cylinder is guided by a coarse wood worm so as to ensure that
the material shall be retained in the screen a sufficient time to
remove all dust and small objects. Large paper, rags, carpet,
wood, mill and straw board, boxes, bottles, tins, boots, straw and
other large articles are sorted as delivered either at the end of
the screen or on a travelling table, each article being put into
its own class or bin. The material which passes through the
mesh of the screen is elevated into a second screen fitted with
a spiral worm, so that all the material has to pass over a surface
of about 270 ft. in length on a mesh 12 in. square, and, falling
from the cylinder, is met by a blast of wind which drives all
paper into a special cage or cupboard. The material which falls
through the blast is directed on to a continuously-revolving iron
table, and is distributed in a thin layer of material, so that each
article can be at once picked up and put into its own place. All
vegetable and animal matters are left upon the table, and are
deposited upon the ground by the grinding mill. The principal
products sorted from the table are bones, large coal and coke,
metals, glass and crockery.

“The material which falls through the 1% in. mesh of this
No. 2 screen is delivered into a third screen, which is fitted
with two different-sized wires—viz., 4 in. square mesh and £ in.
square mesh ; also an outer or fourth screen, with 1 in. mesh,
The material that comes from the end of these screens, and also
that through the J in. mesh, forms what the brick-makers call
‘breeze,” and is used for burning bricks. That which passes
through the § in. mesh is called “ashes,” and is mixed with the
clay that is formed into the brick. This material also forms the

" Extract from a paper read at the Sessional Meeting of the Sanitary
{nstltilfe, held at the Purkes’ Museum, Feb. 10th, 1892, by Mr, Joseph
lusse
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fuel for the boilers to provide steam for the works ; and although
at first great difficulty was experienced to maintain steam, yet
since the introduction of a patent steel fire-bar, with a forced
draught, this trouble has been entirely overcome, and there is
not the slightest difficulty in maintaining the steam pressure
required. It has also been found that, on account of the very
small surface of bar in contact with the fuel and the very large
volume of air in numerous and fine streams, and that also
heated, the combustion is practically perfect. Another great
advantage is also obtained—the clinker (of which there is about
30 per cent.) does not adhere to the fire-bars, and can be removed
with the greatest ease. The products of combustion can be finally
passed through ¢ serubbers’ before discharging them into the air.

« A load, or ton, from the time it is shot from the cart will
pass through and be sorted into its various places in from five
to seven minutes.

“One very important feature to which I would ecall attention
is the means by which it is made a perfectly healthy and sanitary
occupation. The first screen into which the dust-cart delivers its
contents is provided with a very powerful exhaust fan, which
extracts 7,000 cubic feet of air per minute, drawing in any odour
and all particles of dust that rise in the screen, and discharging
these into closed ashpits under the boiler fires, so providing the
forced draught, and at the same time burning the dust and
vapours. At various points inlets from other screens and dust
chambers are taken into the main tube, so that ‘it prevents
injury to the dust sorters, and the atmosphere in which the
operations take place is kept pure.” No case of illness has
occurred at the works.

« Having given a general description of the process, it will be
well to point out the uses to which the thirteen classes of
material can be put :—

¢« Paper and rags are made into a common brown paper
or leather board.

«Straw and fibrous material and small pieces of paper into
straw boards.

« Woollen rags are sold for shoddy.

¢ Large coal and coke, sold.

¢ Tron, sold.

« Bottles are sold for re-use, &e.

¢ Orockery has been sold for re-manufacture, samples of
which are on view. Offers have also been made for it, if
broken up and sorted into sizes, for use in tar paving

instead of marble chips.
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“ Ashes and breeze into block fuel (as sample) for steam
purposes, such as for electric lighting, or can be sold to
brick-makers.

“The vegetable and animal substance with the fine dust and
the bones for agricultural purposes, or as a basis for distri-
buting strongly concentrated manures (such as nitrate of
soda).

“Miner:iﬂ, such as the clinkers, stones, d&c., for concrete
blocks or artificial paving stones.

“The clinkers, being very hard, are also suitable for mortar,
or to use in lieu of sand on wood and other roads.

“ Broken glass can be re-made into bottles, &c., or used for
making glass-paper, or as a flux.

“Tins, these by a simple process can be cleansed from the
fats adhering to them, and the solder run off and collected,
whilst the plates are melted and run into sash weights or
slabs, similar to the sample shown ; or the plates can be
bundled up and sent to the mills to be re-forged.

“There is, therefore, not only a use for every portion of the
house dust, but when so divided and dealt with these
products possess a commercial value, and will pay all the
expenses of manufacture and leave a handsome profit on
the outlay.”

It is needless to observe that the process is admissible for
house refuse only ; it is impracticable for towns in which such
refuse is mixed with excreta.

CHAPTER VI.
SANITARY AND INSANITARY WORK AND APPLIANCES,

TaE various appliances connected with the drainage of houses
and premises have now to be considered.

In forming an opinion regarding the efficiency of any appliance,
experience 1s the only safe guide, but one thing is certain, that
no mechanism is satisfactory which does not comply with the
principles laid down in Chapter V. Many inventions, however
Ingenious at first sight they may appear, and however well they
may answer experimentally, have to be discarded on account of
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unforeseen circumstances which interfere with their efficient
working in practice.

In conducting an examination into the sanitary condition of
premises, a familiarity with the errors that are likely to be met
with is hardly less important than a knowledge of what is right
and proper, and it is essential that the enquiry should be con-
ducted systematically, step by step: nothing being taken for
aranted, otherwise, sooner or later, a mistake will be made.

As traps are met with in connection with most appliances, it
is convenient that they should first be discussed. The purposes
served by traps, and the conditions with which all must comply,
have already been moticed in Chapter IV. The following are
the common varieties met with in practice :—Syphon-trap,
Gully-trap, D-trap, Bell-trap, Antill's trap, and Dipstone-trap.
The two first-mentioned traps (or a modification of them) are
the only ones admissible; all the others aie more or less
objectionable.

The simplest form of syphon-trap for use in the course of a
drain is an ordinary pipe with a bend in it (Fig. 34, A); both

) those represented in the drawing,
however, are faulty for various
reasons. The first (A) because
(1) the dip is not suflicient to
provide a proper waterseal; (2)
the bottom of the trap is rounded,
consequently there is a risk of 1ts
being fixed out of the level ; (3)
there is no provision for the ven-
tilation of the drain, in the shape
of an inlet opening on the house-
side of the water-seal ; and (4) no
means of access to admit of the
trap or the drain beyond being
cleared out, should either become
y obstructed, are provided.

Fig. 34 The second (B) is open to the

same objections as far as the first

and second points are concerned, and as regards the third, al-

though means of access are provided, it is not at a point that

will allow of ventilation, or the unstopping of the drain beyond.,

There is another objection to this, which is a form of trap one

often meets with, and that is that floating matters are likely to
accumulate in the central shatt. . 3

The trap which is best fitted for the purpose (Fig. 35), and




SANITARY AND INSANITARY WORK AND APPLIANCES. 105

which is not open to any of the foregoing objections, hgs two
openings, in addition to the inlet and outlet, one at A in the
sketch, which is carried up by
means of pipes to the surface of
the ground, where it is covered by
an open grating and thus acts as
an air inlet, and the other beyond
the seal, which may be used for
cleaning the drain between the
trap and the sewer or cesspool.
It will be noticed that this trap
has a deeper seal than the others;
that the drain inlet is well above
the outlet, thus affording a better flush; and that it stands on a
flat bottom, which facilitates its being laid level.

In the event of the drain terminating in a manhole, such as
has been described on p. 88, previous to joining the sewer or
cesspool, a special form of disconnecting trap, represented in the
sketch (Fig. 30), with a raking-arm or by-pass to allow of
the drain being cleared beyond the trap, should be used. In this
case the inlet for ventilation is pro-
vided by means of openings in the [
manhole cover, or if, by reason of its
position, there is an objection to this,

=1

- - - ‘
by a special opening at the side, shown O ﬁ__'._
fe=

|

by dotted lines, which is carried u
s:ﬁnn distance above the ground levelI? SECTION AT A.
An improved trap (Fig. 36), has
recently been introduced by Professor o
Corfield; the syphon is ega-shaped
in section and curtailed in calibre ; SECT/ON AT B.
also, the raking-arm has a second
inlet which is sealed by a movable
plug with chain attached. This trap
is more likely to be selfcleans-
ing, and should the drain beyond
the manhole become obstructed, the
sewage which in consequence would
collect in the manhole would be
liberated by pulling the chain ; without this contrivance it
would be necessary to empty the manhole by means of a pump
31’ with buckets before any one could enter it to unstop the
rain.

The question of the necessity for trapping a drain before it
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joins the sewer is at present the subject of discussion among
sanitary engineers. While some maintain that it is desirable
to adhere to the practice hitherto observed, others advocate the
free connection.

Undoubtedly the introduction of a trap in the course of a
drain has the effect of interfering to a certain extent, with the
free flow of the sewage, and tends occasionally to cause obstruc-
tion; therefore, if it can be shown that the practice is unnecessary
it ought unquestionably to be discontinued.

By establishing a free communication between the drains and
sewers, the various soil-pipe ventilators, and the ventilators
placed at the top ends of drains, would act as outlets for sewer
air, the inlets being the open manhole covers in the streets.
By this means the circulation of air in the sewers would be
encouraged, and one would hear less frequently of nuisances
arising from street ventilators. On the other hand, the
opponents of the new system say that the abolition of the
trap establishes a connection, through the medium of the sewer,
between the various houses of the town, and so exposes un-
necessarily the occupants of one property to the consequences of
the misdeeds or misfortunes of other people. For example,
granting that enteric fever may be conveyed by sewer air,
by removing the trap at the entrance of the sewer, the germs,
in place of having a barrier imposed against their exit by other
outlets than the sewer ventilators, are conducted along the
drains to the houses where-the gully-traps and the water-closet
traps alone stand in the way of their entry into houses through
the windows or water-closets, although, with free ventilation and
efficient trapping, it is hardly likely that this will occur.

Probably the following is the safe conclusion to arrive at.
Given a perfectly-sewered town, with thoroughly self-cleansing
and ventilated sewers, and efficiently-trapped and ventilated
drains, without any blind ends, it may be safe to abolish the
intercepting trap. On the other hand, in the absence of these
conditions, the wisdom of abolishing the trap may well be
questioned. ) _ .

In the case ot recently drained houses which are not con-
nected with sewers, one frequently, indeed usually, ﬁn::ls that a
trap similar to that just deseribed, 'is pl&nec} at the point where
the soil-pipe joins the drain, nptw-:nthstandmg that a:ncther and
similar trap is placed at the terminal end of the drain. Under
these circumstances, the soil-pipe cannot answer the purpose of
a ventilator for the drain ; consequently it is necessary to con-
nect another ventilator with the drain beyond the soil-pipe trap,
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and carry it up parallel to the soil-pipe ventilator. In such a
case it is undoubtedly best not to place a trap at the bottom of
the soil-pipe, the one at the end of the drain being all that is
necessary, apart, of course, from the various gully-traps. Not
only does this do away with the necessity of going to the ex-
pense of providing a special drain ventilator in addition to the
soil-pipe ventilator, but it entirely abolishes the risk of the
occasional odour that may sometimes be detected coming from the
air inlet at the foot of the soil-pipe, at the time when the con-
tents of the closet are being discharged.

Gully-traps are used for the purpose of cutting off the
various waste pipes of the house (bath-room, sink, &e.), and the
rain-pipes from direct connection with the drain. They are
also placed in yards, for the purpose of receiving the rainfall, and
the water used for swilling purposes, carriage washing, &ec. In
fact, whenever it is necessary to make a connection with a
drain, apart from the soil-pipe connection, some form of gully-
trap must be employed.

In the case of yard gullies, evaporation during warm weather
Is apt to lower the water-seal, and so render the trap inefficient.
For this reason it is advisable to regulate the incline of the
surface, so as to utilise the waste-water gully for the purpose, as
it is always properly sealed. Or if this plan is not convenient,
the waste-pipe from some lavatory or bath-room may be con-
nected with the yard gully.

Gully-traps must invariably be placed outside the house;
under no circumstances whatever is it justifiable to fix one
within the house—in the cellar, for example (see p. 73)—al-
though one frequently finds that this is done. Indeed it is by
no means uncommon to find one of these, or even a bad form of
trap, fixed in a back-kitchen, larder, or dairy, and connected
with the drain, simply as a convenience for floor washing.

A glance at the conditions upon which the efficiency of all
traps is dependent (p. 73), will at once explain the reasons for
this caution, but the most potent one applicable in this instance,
is the risk of the trap becoming unsealed owing to evaporation.
Especially is this the case as regards cellars, owing to the in-
terval that is likely to elapse between each occasion of cleansing.

In the case of a laundry, where a considerable quantity of
water must necessarily fall on the floor, the plan to adopt is to
lay the floor with a slope towards a channel leading to an out-
side gully.

A gully-trap is an excellent thing in its proper place, but its
place is not within a hause.
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_ The ordinary form of gully-trap (Fig. 37) is very simple and
inexpensive, and it answers the purpose well, so far as the yard
drainage and rain-pipe discharge is concerned. It is essential
that it should be periodically cleaned out, but this applies
to all alike. The grating, which may be of iron or stoneware,
although the former is preferable, is surrounded by a cup-shaped
arrangement of stoneware.

Street gullies, which of course are large, are similarly con-
structed, with the exception that the iron gratings are fixed by
means of brickwork set in cement. Gullies are made with
side inlets below the gratings, for the connection of waste-
pipes ; this arrangement, although unobjectionable, is not
quite in accordance with the model bye-laws, which require

Fig. 37. Fig. 38.

that waste-pipes shall discharge on to an open channel leading
to the trap. The byelaw in question (No. 66, paragraph 4) reads
as follows :—¢ He shall cause the waste-pipe from every bath,
sink (not being a slop-sink constructed or adapted to be used for
receiving any solid or liquid filth), or lavatory, the overflow-pipe
from any cistern, and from every safe under any bath or water-
closet, and every pipe in such building for carrying off waste
water, to be taken through an external wall of such building,
and to discharge in the open air overa channel leading to a
trapped gully-grating at least 18 inches distant.”

The accompanying sketch (Fig. 38) represents an arrange-
ment which is in compliance with the bye-law n question. It
will be noticed that this gully is fitted with a bucket, which
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can be lifted out by means of a handle, so that grease and sedi-
ment in the trap can be frequently and easily vemoved. It is
important that this bucket should be provided with a flange
round the top, fitting acecurately to the sides of the trap, so as to
prevent any dirt falling over the sides when it is being removed.

In connecting a sink placed in the basement story of a house,
which has no area outside the external wall, a convenient plan
is to lay pipes from the surface vertically down to the gully,
which of course is necessarily a long way below the surface, and
to extend the handle of the bucket so that it may be reached
from the grating, which is fixed at the ground level. This is
not strictly in accordance with the above bye-law, because the
waste-pipe must, of necessity, discharge directly on to the gully,
but no other arrangement under the circumstances is possible,
and as all pipes ought to be trapped within the ho use, in addition
to the outside disconnection, there can be little objection to the
proceeding,

Fig. 40,

Various contrivances are made for the purpose of guarding
agamst the trouble arising from grease being discharged into
drains, and thus causing obstruction. ‘I'he grease trap, repre-
sented by the drawing (Fig, 39), is recommended for this purpose
by Dr. Louis Parkes, from whose book on Hygiene and Public
Health the illustration (by permission) is taken. The sink
water is cooled on coming in contact with the considerable
volume of cold water in the trap, the fat is thus solidified, and,
being lighter than water it rises to the top, the heavier matters,
on the other hand, fall to the bottom. Connected with the
inlet, A, is the discharge pipe from an automatic flush tank (see
p. 112), which is constantly filling with water, the supply being
regulated according to the frequency with which it is considered
desirable the flush should take place. Of course the fixing of
this appliance is only practicable in the case of large establish-
ments. The effect of this arrangement is twofold ; any sedi-
ment that may have formed is at once carried away, and the
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solidified grease, which has collected on the surface, is broken
up, and, being solid, it is carried on by the flush of water in
place of adhering to the pipes.

The bell-trap (Fig. 40) must be condemned whenever it is
met with. Until comparatively recently this form of trap was
almost invariably fixed within houses, and very often outside
also, although the dipstone-trap was the favourite one for outside
use.

The chief objections to the bell-trap are the following :—

1. The shallowness of the water-seal, which is no deeper than
about 2 of an inch, and in most instances even less. 2. The
tendency to its becoming choked with grease, owing to the
smallness of the space between the bell and the waste-pipe.
3. The fact that when the grating is removed (as it often must
be, to clear away obstructions), the waste-pipe 1s untrapped. 4.
The fact that the bell is frequently broken off, in which case it

Fig. 41. Fig. 42. Fig. 43.

no longer constitutes a trap. It is astonishing how often the
latter objection is found to apply, and it is by no means un-
common to find that the bell, when it is present, is not deep
enough to reach the water in the trap.

Antill’s trap (Fig. 41), although a great improvement on the
bell-trap, because of the fact that the water-seal is not interfered
with by the removal of the cover, cannot be said to be satisfactory,
as it is very liable to get obstructed from deposit.

The syphon-trap, or, as it is termed, the S-trap (or a
modification of it) (Fig. 42), is the only form of trap admissible
for waste-pipes. To allow of unstopping it when mnecessary, an
access screw-plug ought to be fixed at the bottom of the lower
bend. These traps are not infallible, and in fixing them it is
necessary to observe certain precautions, but these will be dealt
with in the next chapter.
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The anti-D-trap (Fig. 43), which was invented by M.
Hellyer, is an excellent trap. It will be noticed that the part of
1t which forms the water-seal is smaller in diameter than the
in-go and also that the out-go is enlarged and square in shape.
This arrangement is most effective against syphonage.

The dipstone, or mason’s trap, is a very objectionable one,
in fact it is simply a cesspool on a small scale. The sketch
(Fig. 44) shows it in section. It is ouly necessary to remind the
reader of the
essential condi-
tions of a good
trap, to prove
why such a one
as this must be
condemned. It
1s not self-
cleansing, nei-
ther is it easily Fig. 44,
cleansed, and
probably it will be found that it leaks in all directions, for the
workman who is capable of constructing such a trap at all
1s not likely to realise the importance of making it water-
tight. The gully-trap is now so well-known, even in country
districts, that, in the case of new work, it is usually employed
in place of the above arrangement of bricks and mortar, still
one occasionally does meet with such an objectionable form of
trap even in new work, and very many may be found in work
of an earlier date. The above sketch
represents this trap as it is met with in %

the case of shallow drains, when fre-
quently about one-half the ares of the
surface is left open, being fitted with a *
grating to receive the surface drainage
of the yard ; not unusually, however,
the trap is completely covered, an
arrangement which is still more objec-
tionable, as the foul deposit which col-
lects in it will rarely be removed.,
Another bad form of trap is the
D-trap (Fig. 45). It is usually met
with in connection with  soil - pipes,
although, now, the syphon-trap has entirely superseded it, Tts
defects are perfectly apparent, there ave too many sharp angles
and projections which prevent its being self-cleansing,
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Tt will be necessary to refer to some of these traps again, in
connection with the details of plumbing.

Automatic flush-tanks are excellent contrivances, by means
of which drains and sewers may be regularly flushed, a proceeding
which under all cireumstances is desirable and often essential,
Drains and sewers ought to be laid with a sufficient fall to be
self-cleansing under the conditions of an ordinary flow of sewage,
but this is not always possible, in which case the flow must be
peviodically supplemented by some other means.

Field’s flush-tank, shown in section (Fig. 46), has been
designed for this purpose, and answers admirably. Tt may be
constructed to hold any quantity of water, in accordance with
the size of the drain or sewer which it is intended to flush, the
diameter of the outlet being regulated accordingly. Tanks of
this description which are connected with large sewers are mostly

i M — —
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Fig. 46. Fig. 47.

built in brickwork, but those for drains and smaller sewers are
usually made of galvanised wrought iron. In the case of private
drains, the usual capacity of such a tank is from 80 to 100
gallons, the diameter of the discharge-pipe being 4 inches. The
automatic discharge is accomplished by means of the syphon
arrangement in the interior. Passing through the floor of the
tank is a pipe which is open at both ends ; the lower end termi-
nates in a chamber underneath, containing water into which it
dips, and in the interior it is surrounded by a cap which does
not reach quite to the bottom of the tank. This constitutes the
syphon. A tap is connected with the tank, and the flow of
water is regulated in accordance with the length of interval 1t is
intended should elapse between each discharge. The syphon
action is started in the following manner :—As the tank fills, the
water ascends between the inner and the outer pipes, displacing
the air down the central pipe, through the water in the lower
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chamber. When the water has risen to the top of the central
pipe, it begins to fall down into the lower chamber, carrying
with it a certain quantity of air; in time, by this process, a
sufficient vacuum is established within the pipe to cause the
pressure of the atmosphere to force the water from the tank into
it, and thus, syphon-action being started, the tank is rapidly
emptied through the outlet from the lower chamber which is
connected with the drain. In order to encourage the formation
of the vacuum, the top rim of the central pipe is curved inwards,
so that the water, in place of trickling down the sides, falls
freely down the centre. For this reason, it is important in
fixing the tank to notice that the syphon is perfectly upright.

These tanks answer perfectly, however small they may be, for
flushing with clean water, and the larger ones may be used for
sewage water, In connection with the sub-irrigation treatment
(see p. 93); but when used, as they are sometimes, for collecting
and automatically discharging into the drains the sink or laundry
waste of an establishment, they are very likely to fail from
clogging. |

A better form of flush-tank for the latter purpose, although it
will not discharge by means of a drop feed, is Adams’ flushing’
gully (Fig. 47).

There is one condition common to all syphon flush-tanks,
and that is, that should there be a second trap in the line of
drain with which the tank is connected, it must gither be re-
moved or an air-break must be introduced between it and the
tank.

The follnwing varieties of water-closets are met with -—
the valve, the wash-out (four modifications), the plug, and
the pan.

The following description of these forms has reference only to
their construction, and in discussing their merits or demerits it
must be remembered, that while a bad form of closet cannot
by any process be made sanitary, a good closet may be rendered
Insanitary by errors in fixing. In other words, a bad closet
cannot be made a good one, and a good closet may be made a
bad one; the plumber cannot rectify the faults arising from a
defective design, while he may defeat the objects aimed at in a
good design. The details of fixing will be dealt with in the
next chapter.

The valve closet (Fig. 48) is undoubtedly the best, provided
economy is not considered ; but, as there is a certain amount of
mechanism in its construction, unless the best quality of work-
manship is obtained, faults will very soon become apparent.
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The simplest wash-down closet, of good design, is much to
be preferred to a cheap valve closet.

The valve closet, apart from the fittings, consists of an earthen-
ware enamelled basin, A, which is kept about two-thirds full of
water by means of a valve,
B, at the outlet. The water
flush is connected with the
rim of the basin, which is
turned inwards upon itself,
¢, so that the discharge
passes all over the surface,
in place of being distributed
over one side only, as is the
case with the fan spreader.
By means of a “pull” the
valve is depressed within
box D, which is connected
with the basin above, and
with the soil-pipe trap be-
low, and thus the water and the contents of the basin are
discharged through an opening 3 inches in diameter into the
soil-pipe. The valve-box, which ought to be made of cast iron,
enamelled in the inside, is connected with the trap by means
of a short conducting pipe, E. A lead overflow pipe, F, with
a properly-constructed syphon-trap, G, connects the basin with
the valve-box below. Valve closets without overflows are now
fixed not infrequently; in such a case, in the event of accident,
the basin overflows into the safe-tray.

Tt is also important to ventilate the valve-box by a pipe, H,
which should be carried through the wall at a convenient point
a few feet away from a window, where it should be cut short and
left open to the air. It is not necessary to continue this air-
pipe upwards above the roof, the closet being self-cleansing, and
the soil-pipe being ventilated. Unless the valve-box is ventilated
in this manner, there is a danger that the syphon-trap of the
closet overflow will be unsealed by the rush of water through
the conducting pipe, B, when the closet is used, particularly if
the pan has been filled up to the brim, with slop-water for
example. In addition to this, it affords an escape for any foul
air that may be generated in the closet-trap if the handle of the
water-closet should be carelessly pulled so as not to allow of the
free flush of the trap.

It is convenient to connect the overflow pipe with the valve-
box ventilator, and there is no objection to such a proceeding.
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Upon the floor under the closet, a safe or tray should be fixed
to prevent injury to the floor, or the ceiling below (if the water-
closet is on an upper floor), in the event of the overflow of the
basin (if it has one), becoming stopped, and the supply-valve
becoming defective, or any other accidental circumstance that
might cause leakage. The construction of this safe, and the ar-
rangement of its overflow, will be described in the next c::ha.ptﬂr.h

The pan closet (Fig. 49) is a very different piece of
mechanism to the above, and ought, when met with, to be
unhesitatingly condemned.

The drawing shows it as it is almost invariably seen connected
with a D-trap (see p. 111). A moment’s reflection will make it
apparent how thoroughly
filthy the whole arrange-
ment is. The basin, in
this case, A, is fixed
within a large cast-iron
vessel called a eon-
tainer, or more pro-
perly receiver, B. The
outlet of the basin is
into a movable copper
pan, from which the
closet takes its name,
and which sustains the
water in the basin. By
raising the ¢ pull ” of the
closet, this pan describes
a semi-circle within the
container, until it reaches
the point marked D
within the dotted lines, and its contents are suddenly discharged
into the trap underneath the floor, with which the ‘container is
connected, causing splashing all round the interior of the con-
tainer, and on the under surface of the pan. To realise the
disgusting effect produced, one must see the interior of such a
closet which has been in use for some time, and it will then
become apparent why a foul smell should be given off every
time the closet is used, for at that time no water-seal exists
between the basin and the container. Apart, therefore, from
the usual insanitary conditions found in connection with this
form of closet, in itself it cannot be otherwise than unwholesome.

The plug closet, represented in section (Fig. 50), is also
known as the trapless closet. The water-seal in this case is
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maintained by means of a plug, A, which is contained in a side
Fh+ﬂ.'ﬂ.1bEI‘, B_{}', _frmn the top of which an overflow passes down to
join the soil-pipe below the plug, or, as is sometimes the case,
the overflow, trapped by an S-trap, passes through the centre of
the plug. It is
not a safe proceed-
ing to connect one
of these closets di-
rect with the soil-
pipe, but, like the
valve closet, 1t
should discharge
into a syphon-trap,
otherwise, foul air
will pass into the
apartment  from
the soil-pipe when
the closet is in
use. Also, should
any substance, such as paper or a match, get lodged between
the plug and its socket, and so allow the water forming the seal
gradually to pass away, the soil-pipe would then be in direct
communication with the house. Another objection to the plug
closet is, that owing to splashing, the plug chamber above the
plug becomes foul, and an offensive smell may pass into the
apartment through the opening for the plug handle. This
difficulty has been overcome by Jennings, who, 1n his new
plug closet, has abolished the upper part of the chamber, and
carried the plugrod upwards to the handle by means of an open
skeleton frame-work.

The hopper and the wash-out closets are all constructed
very much on the same general principles, although they differ
in important details. Both are made of stoneware, as is the
S-trap, into which, in this case, the excreta fall direct. The
gketches (Figs. 51 and 52), which represent in section the long
and the short hopper, require little or no description, as they
speak for themselves.

The short hopper is undoubtedly a great improvement upon
the long one, by reason of the fact that it has a smaller area of
basin to flush, consequently the contents are more thoroughly
expelled, and fouling is less likely to ocenr. The short hopper
is well adapted for an outside water-closet, or one on the ground
floor, where it can be connected with the drain without the
intervention of a lead soil-pipe; but for upstairs water-closets,
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there are difficulties associated with the junction of the stone-
ware trap and the metal soil-pipe, which militate against this
particular design ; these, however, will be dealt with more fully
in the next chapter.

The wash-out closet (Fig. 53), which, in recent years, has
been fixed in so many houses, differs from the short hopper chiefly
in two respects—the basin and trap are constricted of one
piece of stoneware, and the former is shaped so as to form a
shallow - container for water, into which the excreta fall and

=

Fig. 53.

over the ledge of which they are discharged by means of the
flush into the syphon-trap below. Of course the object of in-
troducing this shallow dam of water is to prevent the fouling of
the basin by excreta, but although it may have that effect, iti; 18
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acquired at the expense of other and important requirements.
In the first place, the interruption of the downward flush leads to
the partial emptying of the trap only; and, secondly, the splashing
of the water against the wall of the basin above the trap causes
portions of feecal matter to be deposited on the sides ina position
beyond convenient reach for cleansing. This, in time, causes the
glaze to crack, and so by converting what ought to be a non-
porous into a porous surface the mischief is added to. The
effect of both these faults is to produce a condition of things that
is hardly less objectionable than that described in the case of the
old pan closet. The mixture of urine and fwecal maftter which
remains in the trap after the flush leads to a deposit being
formed on the sides, which soon begins to decompose, and each
time the closet is used a certain area of this deposit is exposed,
with the result that foul odours are given off. But, in addition
to this, the part immediately above the trap, which is freely ex-
posed to the air of the closet, and which, as already stated, in
time becomes coated with filth, is alternately wet and dry, and
constantly gives off offensive odours. Any one can satisty him-
self with regard to the accuracy of these assertions, by lifting
the closet seat and holding a lighted taper above the water-seal,
and by placing his nose moderately close to the basin.

Tt is a fact that hundreds of these closets are removed
yearly from London houses, on account of the nuisance arising
from the conditions described, and the author has frequently had
to advise the same course in the country, sometimes when
the apparatus has only been in use for 12 months, and with a
3-gallon flush, A closet of this description with a 2-gallon flush
(all that is permitted in most towns) will not thoroughly flush
the trap on all occasions, or even usually, and a 3-gallon flush
will not do so in the case of all closets constructed according to
this pattern.

" In contradistinction to the wash-out, what is termed a wash-
down closet (Fig. 54)* which, as regards design, is practically a
short hopper, except that it is made in one piece of stoneware, is
now largely used. In some of these, of modern make, a 2-gallon
fAush will almost invariably, and a 3-gallon flush will invariably,
with proper use, leave the trap free from paper or excreta, and
they are not open to the objection arising from splashing. In
fact, this design of closet, if properly constructed (not as 1s
shown in the sketch which is not of recent design) and fitted in

* The drawing does not represent the best form of wash-down closet, as
the area of water exposed is not large enough. The closet represented In
Fig. 74, Chapter vii., is much to be preferred.
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accordance with the rules laid down in the next chapter, com-
pares favourably with any, including the valve closet, and it has
the advantage over the latter that it costs less than one-half.
There is still another water-closet belonging to this class that
must not be forgotten, namely the Deeeeco (Fig. 55). The
feature of this closet, which eclosely resembles the one just
described, is that the ascending arm of the syphon-trap is con-
tinued upwards, so that the water in the basin stands at a higher
level, and consequently a larger area is exposed, and a deeper
seal is formed ; also, the
descending arm termin-
ates in a second syphon
before it joins the soil-
pipe. It will be noticed
that this arrangement
practically corresponds
with the construction of
the automatic flush-gully
described on p. 112, and,
as a matter of fact, its
action is identical. Sy-
phon action is started
with the inflow of water
from the supply cistern, and the contents of the basin are
rapidly extraeted by that means.

In selecting a closet it is important to remember the following
points :—1. As regards the valve closet, only the best quality,
and, therefore, the most expensive, is likely to give satisfaction.
2. The plug closet cannot be strongly recommended, but none
are satisfactory that have the long chamber for the plug, and
all must be fixed with a syphon-trap. 3. Avoid a closet with teo
long a basin. 4. On no account seleet a wash-out, but if one of
that class be decided upon, let it be a wash-down. 5. Be careful
to notice the plan for connecting with the soil-pipe, according to
the cautions mentioned on pp. 131-3.

Special eisterns for supplying the water-closet flush must
always be provided (see p. 21), and in most towns what are
termed water-waste preventers, which discharge 2 gallons at
a time, are insisted upon. From what has already been said, it
will have been understood that this quantity is hardly sufficient
even for closets of the best construction, and for any other it is
far too little. "Whenever possible, therefore, it is advisable to
fix a cistern which delivers 3 gallons.

There are many such appliances in the market. One of
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the best for valve or plug closets is what is known as the
supply-valve and bellows regulator, but it is not what
1s termed a water-waste preventer. By turning the stop-
cock on the bellows regulator, the rate at which the air escapes
may be controlled ; and as it is upon this that the amount of
water delivered depends, it is possible to adjust it for a large or
a small flush. Another advantage is that with this apparatus
several flushes may be given in rapid succession, and this is
why water companies object to it, although, according to Mr.
Hellyer, “a good supply-valve and regulator is not likely to
waste so much water as nine-tenths of the so-called water-waste
preventers.” The drawing (Fig. 56) will assist the reader in
understanding this appliance.
The regulator in this instance
is fixed on a cast-iron frame
separate from the closet, but
closets are to be obtained with
the whole apparatus attached.
In the figure, A represents the
bellows regulator, which is
made of copper. The small
tap at the top is for the pur-
pose of regulating the pace at
which air can pass out of the
bellows, and it is this which
Fig. 56. determines the amount of
water that is discharged into
the basin. By turning the tap so that the air passes through
slowly, the weighted lever, C, takes longer to descend and close
the supply-valve, B, and until this is closed water will continue
to be delivered from the cistern. If the cistern is placed as
high as 4 feet above the closet, a 2-inch pipe, connected with
a 1}-inch supply-valve, will supply a sufficient flush, but if the
height is only a foot or two, then a larger valve is necessary.

The kind of waste-preventer mostly used for wash-out and
hopper closets discharges by syphon action, which is started by
pulling the handle, and the whole ot the water in the cistern is
syphoned off for the closet flush. (See Appendixz B.)

The trough closet (Fig. 57) is exceedingly well adapted for
manufactories, schools, public buildings, and blocks of houses.
It may be said to be a combination of wash-out closets with a
common flush. It consists of a trough, usually of stoneware,
which extends from one end to the other of a series of closets,
which are simply compartments formed by partitions, each having

o =
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an opening into the trough, and the whole being under one roof],
and freely ventilated. The trough is slightly inclined towards
the outlet, where the floor is turned upwards, forming a weir
which contains a certain quantity of water in the bottom. Con-
nected with the top end of the trough, and 5 or 6 feet above it,
is an automatic flush-tank, similar to that deseribed on p. 112,
and at the other end is a syphon-trap, which is protected by bars
with intervals large enough to admit of the passage of all ordinary
matter, although sufficiently close to prevent any articles wrongly
introduced from entering the drain. The size of the flush-tank
depends upon the number of closets on the system, and the
frequency of the flush is regulated by the tap on the supply-
pipe.

The trough-closet system is only admissible on a large scale

e ————

Fig. 57.

in towns with ample water supplies and favourably situated for
dealing with the sewage. It may be essential, however, to
exercise economy in the consumption of water, owing to its
scarcity, or because the surroundings necessitate a pumping
scheme, or because ample land is not available, in which case
tl}:ie slop-closet system, referred to on p. 70, answers admir-
ably.

In many districts slop-water has long been used as a flush
for the old hopper closet, the waste-water being simply collected
in buckets, and tilted by hand into the pan. The more approved
system now in use was first introduced some years ago by Dr.
ﬁiil [f{:}n}ilﬂlll;.?t{:;:i f;rmmghmn, and since then hundreds have been

Recently considerable improvements have been effected in
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their design, and other towns have adopted the system with
success.

There are several varieties of slop closets, but Duckett’s and
Allen’s are those usually met with.

Duckett’s closet (Fig. 58) consists of an oval pan, which
reaches from the wooden seat to the drain, the depth varying in
accordance with the distance of the drain from the surface.

Immediately under the pan is a chamber, the floor of which
has an annular arrangement for retaining a certain quantity of

SECTION.

water. This chamber opens below into a syphon-trap which is
connected with the drain: The sink pipe discharges on to a
gully in the usual manner, the outlet from which is connected
with a tilting vessel or tipper holding 33 gallons. This tipper,
which may receive other house connections, if necessary, 1s
balanced on brass bearings, so as to cause it to tip over when
full, and discharge the whole of its contents suddenly into the
closet-trap.

Allen’s ecloset (Fig. 59) is constructed much on the same
principle, except that the closet-pan is connected with the top
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of the drain or sewer (see Appendix A), without the interven-
tion of a syphon. Several closets may thus be connected, the
flush being supplied by tippers on each premise, and a man-
hole, with syphon-trap and raking-arm (see p. 88), is placed at
the outlet into the main sewer. The manhole cover is open, and
the top end of the drain, or tributary sewer, is ventilated by a
4-inch pipe earried up above the roofs of the houses ; a ventilating
pipe is also carried from the top of each of the closet-pans.

(HEHEHEHER

Fig. 59.

To guard against the risk of stoppage of the drain, from large
articles being thrown into the closet, an arrangement, shown in
small section (Fig. 60), is fixed on the top of the closet-pan. It
consists of two converging plates which are directed
downwards for some distance, and approach each
other in the middle, so as to form a longitudinal
opening, the long axis of which extends across the
pan from front to back, the transverse measurement
of the opening being about 2} inches. There are
other forms of slop closets, but the two that have

been described may be considered typical of the
rest, *

DRAINAGE oF SrAvenTER-HoUSES, CowsHEDS, STABLES,
ANXD Pi1GGERIES,

The general requirements in these buildings are defined in
the model byelaws (see Appendix), but it may be well to
describe a little in detail how they should be drained.

" See report on slop-closets and trough-closets by Dr, Pars e
tieth Annual Report of the Local Government Board ’?{Su;.:plemeal?tg]’, 1333;3?_
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All slaughter-houses, cowsheds, and stables should be dis-
connected from the drains—that is, no trap should be placed
within the buildings. The floors should be laid in impervious
material, such as brickwork set in cement on a bed of concrete,
and a pleatiful supply of water should be available for cleansing
purposes.

The floor of a slaughter-house should have a slight fall
from all sides towards one point close to the wall, through which
a pipe should be carried to a gully on the outside. The gully
best suited for the purpose is one similar to that which is
represented on p. 108, Fig. 38, which is provided with a bucket
to allow of easy removal of any deposit.

The floor of a cow-
= shed should have a
— o L e slight fall towards a
central shallow channel,
which should have an
inclination towards the
outside wall, through
which a pipe should pass
to a gully in the manner

just described.
m]u Stables should be
drained in the same
manner, except that the
| surface channels should
il be constructed of half-
channel iron pipes, coated
iz b i b = I=i=l= with a protective coat-
Fig. 6l. ing, such as Angus
Smith’s preparation, and
covered with movable, perforated iron-plates, as is represented
in the drawing (Fig. 61). These plates
should be periodically remn;ved} for ‘f‘.-]llﬂ
i = urpose of washing out the channels,
R 2 %‘nrpthe sake of ﬂ.p]'?earanct’,'s, the gully,
in place of being fixed on a level with
the surface of the ground, may in all
these cases be sunk a little distance, so
0 as to admit of the pipe which passes
= through the wall Lﬁscharging under-
neath an additional grating, placed above that which covers the
gully, on brickwork laid in cement, in the manner shown 1n

section in the drawing (Fig. 62).
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Piggeries, as they are usnally constructed, give rise to great
nuisance, but this may at least be considerably modified it the
styes are properly built, and ordinary attention is paid to
cleanliness. Wood is frequently used for the flooring, and it
soon becomes saturated with decomposing filth. The floors
should be properly paved with impervious bricks or asphalt,
and although, in this case, the drain may be connected with
a gully placed within the enclosure, it is more cleanly to make
the conunection in the manner described in the case of cow-
sheds, &e.

It is a common practice among pig-keepers to allow a large
collection of manure to remain within the enclosure, so that it
may be trodden by the pigs, with the object of adding to its
virtue as a manure. This not only creates a nuisance, but
it must also injure the health of the animals.

CHAPTER VIL
DETAILS OF PLUMBER'S WORK.

THE connection of the various sanitary appliances with the
drains—that is, the plumbing work—has now to be considered,
and it is here we meet with the most glaring defects. The
appliances themselves may comply in every respect with the
principles laid down in Chapter I'V., and yet the useful purposes
for which they have been designed may be entirely defeated
through the ignorance or culpability of the workmen employed
in fixing them. The public are greatly to blame for this. So
long as plumbers are employed whether they can show any
evidence that they possess a knowledge of their work or not, so
long will scamped work be turned out, money wasted, and health
endangered. The best way to correct this is to refuse to employ
all unregistered plumbers, and only engage those who possess
certificates of registration. If there is one branch of work in
which the maxim efficiency before economy is specially applicable,
it is that of plumbing. Al cheap plumbing s bad, and good
plumbing must be paid for,
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Warer-Croser CoNNECTIONS.

The soil-pipe, as already stated, must be placed outside the
house, and in a situation where it is screened, as far as possible,
from the direct rays of the sun, so as to avoid its becoming bent
from expansion; it ought not to be larger than 4 inches in
diameter, and for the purpose of ventilation it should be carried
upwards, full size, to above the eaves of the house, and terminate
at a spot well removed from all windows or chimneys. It is by
no means unusual to meet with soil-pipes b or even 6 inches in
diameter, placed inside the house, and, if ventilated at all, only
by an inch pipe terminating at a point where the foul gases it
emits may enter rooms, or even contaminate water supplies.
Examples of such arrangements will be given later.

The objection to a large soil-pipe is, that it presents a larger
surface to be flushed, and a greater area on which deposit may
take place, in addition to the fact that it costs more. A 3-inch
soil-pipe will really answer all requirements, the only objection
to it being the greater risk of syphonage of traps, an accident,
however, which may be guarded against ; if several closets are
connected with one soil-pipe it is safer to use a 33-inch pipe.*

Drawn-lead soil-pipes are by far the best; seamed lead
pipes are absolutely inadmissible, and iron pipes are not
satisfactory, as the interior is not smooth, they corrode very
readily, and unless they are strong enough to allow of the joints
being caulked in with lead, a tight joint cannot be made. The
only iron pipe that may be used is a water main or “under-
ground ” pipe (coated with Angus Smith’s solution), as it is strong
enough to allow of a caulked lead joint (see p. 129) being made.
Another objection to iron soil-pipes is the difficulty of making a
good joint between them and the lead junction or trap, and an
iron trap must not be used. e _

The objection to a soldered seam-pipe is, that it may become
faulty along the seam from corrosion having weakened 1_;11&
union, and from variation$ in temperature causing expansion
and contraction of the pipe. An old seamed _soil—pipe that is
absolutely perfect is seldom met with, although if the workman-
ship is very good, such a pipe may 1a§t for a llnng time.

Drawn-lead pipes ought to be of uniform thlf:kllESS throughout,
and of at least 7 lbs., or, still better, 8 1bs. weight per superficial
foot. i

With regard to the ventilator, or air-pipe, which is simply

* he Plumber and Sanitary Houses, Hellyer.
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a continuation upward of the soil-pipe, all bends in it should, as
far as possible, be avoided, but when necessary to introduce an
angle it ought to be an “easy” one. It is a very common
practice to carry the ventilator round, in place of through the
eaves of the roof, thereby greatly interfering with the current
of air (see p. 46). It is not essential, however, to pierce the
eaves at all, as the ventilator may be carried through the wall,
and upwards inside the roof, until its exit at the highest point.
This arrangement is less unsightly than when the soil-pipe is
continued along the outside of the roof, only, in this case, it is
absolutely essential that it should be a drawn-lead pipe, with
perfect joints,

Cowls are usually placed on the top of the ventilating pipe to
encourage an upward current of air. Except in wet weather it
is a question whether anything is gained by their use, and there
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Fig. 63. Fig. 64. Fig. 65.
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is a risk that birds will build in them. The same risk applies
when the end of the pipe is left free, so it is advisable to cap it
with wire netting of large mesh, fixed so that it projects up-
wards in a semi-spherical form.#*

Joints.—The best joint for a lead soil-pipe is a wiped-joint
(Fig. 63), but, unfortunately, it is not by any means always met
fvith, even in recent work. What is known as a copper bit-
Joint (Fig. 64) is the joy of the plumber, because it requires
less skill to make; as regards strength, however, it will not
compare with the wiped-joint.

Wiped-joints are made as follows, whatever the size of the
pipe may be:—First, what is called a “tan pin,” which is a
pear-shaped block of hox-wood (see Fig. 65), is introduced into
the upper end of the lower length of pipe, and by means of a

* For the result of experiments on the efficiency of variou
e < s cowls, see
The Plumber and Sanitary Houses, Hellyer ’
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mallet it is hammered into the pipe, so as to produce a slight
bulging of the edge, to allow of the introduction of the lower
end of the upper segment, which has been rasped down so as
to fit accurately, without presenting any edging which would
interfere with the flow of sewage. The accompanying section
(Fig. 66) illustrates what is meant. The proper distance for
the upper pipe to enter the lower is from } to § inch. Having
thus adjusted the ends so as to insure an accurate fit, the next
proceeding is to apply a paint composed of lamp-black, glue, and
whiting to the outside of the two abutting ends, for about
4 inches along the pipes in the case of a 4inch pipe, and when
this is dry the surface of each for a distance of 2 inches is
¢shaved” with a special hooked blade (shave-
hook), care being taken not to remove more
than the paint and the finest surface of lead.
The object of this shaving process s to remove
all the outer surface of the lead, so as to pre-
sent a perfectly untarnished surface for contact
with the solder, but the workman must be care-
ful not to shave too deeply, otherwise the joino
will be correspondingly weakened. This being
completed, the shaven ends are immediately
smeared over with grease (tallow) to prevent
re-tarnishing of the surface, which would inter-
Fig. 66. fere with the adhesion of the solder.

Previous to the above preparations, the solder-
pot, with the necessary quantity of solder, has been got ready for
melting—a process which has to be carefully conducted, so as
not to overheat the metal, in which case it would not afterwards
admit of wiping. Plumbers usually ascertain when the proper
temperature is reached by applying a piece of paper to the
molten metal, and the moment the heat is sufficient to ignite
it, the pot is removed from the fire.

The solder is now poured on to the accurately adjusted pipes,
and wiped round into the shape represented in the drawing by
means of a “soldering-cloth,” which must be smeared with
grease to prevent the solder from adhering to it. It is never
necessary to use a soldering-iron in the case of small pipes, but
if the joint has to be made in an upright 4-inch pipe, the
soldering-iron will be requirved to heat the surface. Plumbers
endeavour, as far as possible, to make joints “under hand "—
that is, on the bench—in which case the soldering-iron 1s seldom
required , but of course upright joints " (that is, when the pipe
is in position) have very often to be made. The best material

imﬂ-ﬁ“?;‘?ﬁ. ]

A

N

3 o =
ey

-_.r_.-;..-—,.-r,.-'.‘-.arr’..l"ﬂ A




PLUMBER'S WORK. 129

for a soldering-cloth is moleskin, four or more folds in thickness,
but strong linen will answer the purpose. The solder that is
used for making this joint consists of tin and lead, in the pro-
portion of one of the former to three of the latter.

Copper bit-joints (Fig. 64), although far inferior to wiped-
joints, are still frequently made, but no plumbing work of this
description can be passed as other than third-rate. So far as
the first part of the process is concerned, it is very similar to
that in the case of the wiped-joint, except that the bulging
outwards of the upper end of the lower pipe is carried farther.
The solder is not melted in a pot, but is used in the form of a
stick, and run into the space between the two pipes by means of
a heated copper-iron (copper-bit), hence the name. In this case,
the proportion of tin to lead, in place of being one to three, is
three to one, that is, three parts tin and one of lead, the reason
for this being that in this proportion it retains its heat long
enough to enable it to float into the space. A glance at
the drawings will indicate, without any further comment, how
greatly superior the wiped-joint is as compared with the copper
bit-joint.

What is called a hlnwn-juint is made as follows :—Having
prepared the pipes in the manner already described, they are
adjusted ; the abutting ends are then heated by means of a blow-
pipe flame, for which purpose a candle is generally used, and
when sufficiently hot, a stick of solder is applied, which is melted
by the heated pipe and runs into the joint. This process is
continued round the cireumference of the joint
until 1t is completely sealed. It is obvious
that such a joint will bear very little strain,
and it is only found in plumbing work of the
worst description.

If iron is the material used for soil-pipes,
the joints must be caulked with lead, and
to allow of this, as already stated, the pipe
must be stronger than the ordinary rain-pipe.
The upper pipe is first adjusted into the socket
of the lower, and then, in order to prevent the
molten lead from running into the pipe, a few
rings of spun yarn are well rammed down into Fig. 67.
the socket ; the lead is now run in, and after-
wards it 1s thoroughly caulked (see Fig. 67). The depth of lead
forming the joint should not be less than 2 inches.

_lt is by no means an uncommon practice, indeed, it may he
sald to be the usual practice, to make the joints of iron soil-

9
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pipes of putty or cement, but this ought never to be done.
There are other good forms of joints, for example the bloek and
astragal, each adapted for special circumstances—the former
when the soil-pipe 1s let into a chasing in the wall, and the
latter when the appearance of the wiped-joint is objected to ;
space, however, will not allow of a further detailed description ;
those that have been described are what are usually met with.
It is important that the soil-pipe should be fixed firmly on to the
wall, and this is accomplished by means of *tacks,” which are
square plates of thick lead, measuring about 9 or 10 inches,
soldered on to the back of the soil-pipe, and fixed to the walls by
screws, to receive which wooden plugs have been let in. For
| a 4-inch soil-pipe, it is necessary to have three tacks
B for every 10 feet, although plumbers usually make
/| two answer the purpose.
3 Lead pipes may be bent out of shape and dented
in transit, and before being fixed they must be
straightened. This is done by driving a “man-
dril ” through the pipe. This is a round piece of
wood about 2 feet in length, and of the same diameter
as the interior of the pipe. While this mandril is
being driven along by an assistant, the operator is
engaged in hammering out the surface irregularities
by means of a “dresser,” which is a wooden implement
of the shape represented in the sketch (Fig. 68).
Bends.—A good workman can bend a drawn-lead
Fig. 68, pipe, whatever its size may be, into any angle that
may be necessary. To do so, however, requires skill,
so as not to weaken the pipe, or alter its circular form.
Having straightened the pipe, and removed all dents, in
the manner already described, it must be heated at the
point where the bend is desired to be made. This may be
done in various ways, but the most usual is by applying
molten lead to the exterior, having first coated it with the
paint that is used in making wiped-joints, to prevent the molten
lead from adhering firmly-to the pipe. The next process is to
forcibly bend the pipe to a limited extent, and as in doing so
it becomes partly, flattened at the bend, its circular shape has
o be restored. This is done as follows:—While an assistant
hammers the interior of the bend, by means of a “dummy,”
which is an elliptical, flattened block of lead on a basis of iron,
fixed at a slight angle to the end of a stick, with a handle at the
other end (Fig. 69), the operator hammers the outside of the
pipe on either side, the blows being directed towards the
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“throat ” (that is the larger curve of the pipe) with a dresser,
This is continued until the circular form of the pipe is com-
pletely restored. The whole process is again repeated, until the
necessary amount of bending has been accomplished.

It is obvious that in bending a pipe there is a tendency to
diminish its thickness at the throat, but the process of dressing,
if the bending is not

carried too far at one
time, will counteract =
this tendency. @

Bends to suit vari- Fig. 69.
ous angles may be
purchased, but their use necessitates extra joints, and for that
reason it is far better to mould the pipe itself to the requisite
angle, in the manner described,

In the case of pipes which are too small to admit of a dummy
being introduced, the circular shape of the bend may be restored
by using a series of “bobbins,” which are oval-shaped
blocks of wood with somewhat flattened ends (Fig.
70). A small-sized one is first introduced, followed
by larger ones, and they are driven through the bend
until its eircular shape is restored. -

The soil-pipe connection is one of the most  Fig. 70.
important of the water-closet fittings, especially
since the introduction of the wash-out earthenware closets,
between which and the lead soil-pipe it is difficult to make a
perfectly tight junction.

In the case of a wash-down closet fixed on the ground floor, it
18 a comparatively easy matter, as there is no necessity for a
lead connection; the closet pipe may be conmected with the
drain itself. In such a case it is better that the joint should be
above the floor, so that it may readily be seen, and in order that
this may be managed, the downward curve of the S must stop
short of the floor, so as to allow the socket of the drain-pipe to
be brought up to it (Fig. 71). Such a joint ought to be made
with good Portland cement, and in order that this may be done,
the end of the outlet-pipe from the closet (the spigot) is left free
from glaze for about 2 or 3 inches. If it is intended to fix a
closet of this description on an upper floor, it is better to select
one, the outlet-pipe from which, in place of passing downwards
to the floor, is directed backwards, as is represented by the
dotted lines on Fig. 54, p. 117. In this case the outgo is
flanged, and the joint is made by screwing it tightly against a
similar flange, which is formed by tafting back the abutting end
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of the lead connection, an india-rubber ring being interposed, as
is represented in section by the drawing (Fig. 72).

The drawing (Fig. 73) represents one of Dent & Hellyer's
pedestal ¢ Hygienic” closets, with a flanged outgo, as shown in
the large section.

It is by no means easy to hammer out a flange on the lead
connection which will perfectly adjust itself to the flange of the
closet, and it is obvious that unless the adjustment is perfect,
and the surface of the lead flange is smooth and uniform, tight-
ness of the joint, which is entirely dependent upon the rubber

Fig. 73. Fig. 74.

washer, will not be attained. With care, however, all this can
be accomplished, and a good joint made. :

Another joint may be made, which some prefer to that which
has just been described, provided a lead-pipe outgo is bolted
on to the closet, for then the junction being between lead and
lead, a thoroughly good wiped soldered joint can be made.
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The drawing (Fig. 74) represents such an arrangement fixed
to the “ Vortex” closet of Dent & Hellyer. It will be noticed
that the lead outgo is connected to the earthenware trap below
the level of the water, so that if any fault should occur, it will
immediately be noticed, owing to leakage occurring (see p.288).

In fixing a valve closet, the opening into the trap, the
fixing of which will presently be desecribed, is smeared round
with red lead, and the outgo pipe from the valve-box is intro-
duced into it.

As already pointed out (p. 73), there is always a risk of traps
of the 8§ pattern becoming unsealed by syphonage, and to
avoid this it is essential to fix an ajp-pipe close to the top of the
outlet of the trap. All stoneware closets of the wash-down kind
have now an opening provided for this purpose, and it is not
unusual for ignorant workmen to suppose that this is intended
for a soil-pipe ventilator, although it is only 2 inches in diameter.
If one closet only is connected with the soil-pipe, it answers the
purpose perfectly to carry this air-pipe from the top bend of the
syphon upwards through the wall, and connect it with the soil-
pipe_ventilator, but if two or more closets are connected, a
special ventilating-pipe must be carried up to above the highest
closet, where it may then unite with the soil-pipe ventilator,
having, on the way, received the various air-pipes from each
closet trap. Lead is the best material for this, as for other air-
pipes, and all the joints ought to be wiped. Here the difficulty
again arises of making a tight joint between lead and earthen-
ware, in the case of the wash-down closet, unless it has a lead
outgo, or unless it has a flanged vent-arm, as is shown in Fig. 73.
For this reason it is hest to connect the air-pipe to the lead
branch beyond its junetion with the closet, and seal up any
opening that may be provided for the purpose in the earthenware
part of the apparatus—that is, with the above exception, when a
rubber-ring joint may be made.

The valve-box of a valve closet ought also to be ventilated,
but in this case, all that is necessary is to carry it through the
wall direct, where it may be cut short. The chief object of this
ventilating pipe is to prevent syphonage of the trap connected
with the pan overflow, which otherwise may occur, particular]
when_slnp—water i1s thrown into the closet, and thus a large
quantity of water 18 suddenly discharged.

The service-pipe to the closet, which, as already pointed
out, must on no account be connected direct with a cistern
that supplies drinking water, or with a general service-pipe
ought to be of sufficient size to insure a good flush. The
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diameter must never be less than 1} inches, and this is too
small unless the flush-tank with which it is connected is fixed
more than 5 feet above the rim of the closet. Any elevation
under this requires a service-pipe of at least 1§ inches to insure
a good flush. The usual method of connecting the service-pipe
with the closet-basin is by means of putty or red lead, but
rubber caps are now made which answer the purpose well, and
they last for a long time.

In the case of a valve closet which is provided with an over-
flow (see p. 114), frequent trouble arises owing to its being
wrongly constructed.

A1l overflow-pipes, wherever they may come from, must be
carefully followed up in investigating into the sanitary con-
dition of a house, as it frequently happens that work, which
would otherwise pass muster, has to be condemned because of
faulty overflows. One method of dealing with the closet over-
flow is to connect it with the valve-box, as shown in Fig. 48, a
syphon-trap being interposed in all cases. Another method is
to carry it into the ventilator of the valve-box (zee Fig. 76).

In case any leakage should occur, it is necessary to fix a safe
under valve closets, and here again the overflow from the safe is
often a source of danger,
owing to errors in fixing.
The safe itself should be
made of lead (4 or 5 1b. to
the superficial foot), the
sides being formed by

Fig. 75. turning up the edges to a

depth of about 4 inches,

and soldering each angle. If the closet-trap is below the
floor, which is generally the case, the edge of the opening
in the floor of the safe, through which the outgo-pipe passes
from the valve-box, ought to be carefully soldered to the trap
in the manner represented in the sketch (Fig. 79). Round
the opening in the floor through which the outgo-pipe from the
valve-box passes, a sunk ledge, about an inch or so wide, is formed,
by chiselling out the wood, and the floor of the safe is hammered
down into this ledge. The inlet to the trap is then introduced a
sufficient distance to allow of its being tafted over the edge of
‘the ledge, and the solder is applied, all round, as is represented.
In order that this safe may serve the purpose for which it 1s
‘intended, it is necessary that its overflow-pipe should be large
‘enough to carry off all possible overflow water, should any
accident happen to the closet. The §- or even the l-inch pipe

Ch
P
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g that is usually fixed is useless
for this purpose, the proper size
is 1% or 2 inches. Plumbers
are apt to think that if a trap
is fixed on this overflow-pipe it
may be taken anywhere with
safety, but this is a gross mis-
take, for, as it will only be in
use when the closet is out of

pg order, the trap will invariably
= be dry, and, therefore, not a
g5 trap. It used to be a common
=2 I\ practice to connect this over-
Z 5 flow to the old D-trap, but,
e from the account given of that
E o appliance, it is needless to say
B that this was a wrong proceed-
e ing. It is equally wrong, of
" course, to connect this over-
i flow with the soil-pipe, as is

£ often done. The proper out-

let is into the open air, direct
through the wall, where it
should be cut short, and in
order to prevent wind blowing
£ cj:hrnugh the pipe or birds build-
ing in it, a copper hinged flap
ought to be fixed on the dis-
charge end.
= The accompanying sketch (Fig.
76) shows the proper method
of connecting two or more
closets with a common soil-
pipe. In this case two closets
are shown, the upper one a
valve closet, and the lower one
a wash-down closet with P-

-y g
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So much for water-closet connections; we will consider later

the more usual faults met with, some of which have already been
alluded to.

SINE CoNNECTIONS.

Sinks may be lined with lead or tinned copper, or they may
be constructed of pottery ware. The last are the most cleanly,
but they ave very destructive of glass, which is very likely to
chip against the hard surface unless greater care is observed
than servants usually exercise. Copper has a more cleanly
appearance than lead, and it is more durable. It is a mistake
to economise in the thickness of the metal used, as so little is
required that the difference in cost between 8 1b. and 6 1b. lead,
for example, is not worth any consideration, and is more than
balanced by the saving in repairs.

It is a common mistake to suppose that the waste-pipes from
sinks need not be trapped inside the house provided they are
cut off over a trap outside (see p. 72). All such pipes should
have a syphon-trap fixed immediately under the grid, with a
screw cap at the lower end for cleaning purposes (see p. 110).
They should be fixed at one corner of the sink, at the back, and
the bottom of the sink should have a slight slope in that direc-
tion, so as to insure that all water may drain away. The waste-
pipe at the junction of the sink ought to expand, that 1s, it
ought to be funnel-shaped, with a diameter at least an inch
larger than the rest of the pipe, so as to allow of a grating being
fixed without diminishing the possible discharge. This grating
should be sunk in a cup below the bottom of the sink, which is
fitted with a plug attached to a chain. This plug is useful for
flushing purposes, as the sink may thus be periodically filled
with water, which is allowed to discharge with full force through
the waste-pipe. An overflow-pipe large enough to carry off the
amount of water that may be delivered from the service-pipe,
should it accidentally be left running while the waste may be
closed, ought also to be fixed near the top, and either carried
through the wall or connected with the syphon-trap below.

For sinks on the ground floor, the waste-pipe and syphon-trap
may be 1} inch throughout, but in the case of draw-off sinks on
upper floors, it is advisable to use a 1}-inch * antl-]]-trgp " for a
14-inch waste, as a precaution against syphonage, and 1n s_uch a
case, as an additional security, the waste-pipe may be continued

&

upwards as a ventilator, with which an air-pipe from the top of
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the syphon must be connected, as described under soil-pipe
ventilation (see p. 126).

SLOP-SINES.

In most houses the water-closet is used as a slop-sink, and
with ordinary care on the part of servants, there is no reason
why it should mot be so used, although it is hardly possible to
insure this. If the seat is hinged, and the servant will take the
trouble to lift it and empty the slop-pail into the pan itself, no
nuisance need arise, especially if the closet-pan is specially
designed for the purpose, as some are, by having a broad margin,
or “table top” as it is termed, the surface of which falls in all
directions towards the basin for splashings to drain into it.

Special slop-sinks, however, are now frequently fixed. They
consist of a basin, either of cast iron enamelled inside with white
porcelain enamel, or of earthenware, and the connections in all
respects resemble those of a wash-down closet, except that the
waste-pipe need not be larger than from 2 to 21 inches.

On account of the great danger of syphonage from the
momentum of water that is usually discharged in this case, 1t 18
most essential to ventilate waste-pipes, and to connect the top of
the syphon with the ventilator by means of an air-pipe the full
diameter of the pipe itself. To avoid the risk of soap, scouring-
cloths, &c., entering the waste-pipe, it ought to be protected by
eross bars of brass.

All slop-sinks ought to be provided with a water-flush similar
to that of a water-closet, and each time the sink is used it ought
to be flushed, otherwise it is certain to become foul.

URINALS.

Tt is well, as far as possible, to avoid fixing urinals within
houses, but, whether inside or outside, nuisance will arise from
them unless an ample water-flush is provided. It is important
also that all parts of the apparatus with which the urine comes
in contact, should be exposed to the flush, otherwise corrosion
will soon occur.

Perhaps the best system of flush is that which is connected
with a treadle, upon which the person using the urinal stands, so
that the urine enters the waste-pipe well diluted with water.
In addition to this, a flush-tank with automatic discharge ought
to be connected with the basin. 5
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The disgusting nuisance that arises from a badly flushed
urinal 15 too well known to require description; it is always
present in the case of slate-back urinals without basins, so
common in railway stations, although great improvements in
these appliances are gradually being effected in the larger
stations. Many excellent contrivances have been designed by
various firms for limiting the nuisance arising from urinals, but
space will not allow of a description of them ; suffice it to say
that, given a good supply of water, and a free hand as regards
expenditure, no difficulty need be experienced in abolishing all
the evils associated with them: at the same time no amount
of freedom with regard to the latter requisite will compensate
for an absence of the former. In other words, without a
plentiful use of water, all appliances are unavailing.

It is unnecessary to say that all urine basins ought to have
separate syphon-traps, properly ventilated, and that the waste-
pipe should not be directly connected with a drain, but discharge
into a gully or other suitable trap. Also, the walls, and more
especially the floors, must be non-porous ; wood floors are quite
inadmissible.

BaTHs.

As baths are frequently fixed in dressing-rooms, it is of the
utmost importance that their wastes should be completely dis-
connected from the drains. This is done in the manner recom-
mended in the case of sinks—that is, by a syphon-trap being
fixed to the waste-pipe immediately beyond the discharge valve-
box, the pipe then passing throngh the wall to join the waste-
pipe, which may be common to other baths or lavatories, and
which must discharge below on to a suitable trap, and be
continued as a ventilator of full bore upwards to above the
roof. The air-pipe, to prevent syphonage, must never be
omitted ; it should be of the same diameter as the junction
waste-pipe, from which it should pass, from a point immediately
beyond the trap to the air-pipe of the main waste, provided
there are no other connections above. The best trap to use 1s
the ““ anti-D,” * 11 inches, the branch pipe being 1} inches, and
the main waste pipe 2 inches. |

The overflow-pipe must be carried through the wall, where
it should be cut short, the usual hinged copper flap being fixed
on the end to prevent the air from blowing up the pipe. As a
protection against possible accident, a safe may be fixed under

* Hellyer.
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the bath, which must be similarly treated, or rather one may be
made to answer both purposes, by the overflow-pipe from the
bath being carried to the mouth of the waste-pipe from the safe.

LAVATORIES.

Precisely the same precautions must be observed in fixing
lavatories as have been described in the case of baths, and the
same water-pipe may answer for both, provided it happens to
be conveniently placed. If more than one lavatory basin should
be connected with one waste-pipe, it is necessary that each
should be separately trapped, and each trap ought to be provided
with an air-pipe to prevent syphonage, as is shown in the
sketch (Fig. 77).

--.F"‘-I'""""

Fig. 77.

In the event of the waste-pipe being common to other lava-
tories or baths on upper floors, the air-pipe, A, A, ought not to
be connected, as is shown in the sketch, but it should be carried

to above the highest junction, for reasons already explained in
the case of soil-pipes (p. 133).

CISTERNS.

The materials of which storage cisterns should be made, as well
as the position in which they should be placed, when their pro-
vision is necessary by reason of the water-supply being an inter-
mittent one, has already been discussed, and the importance of
not taking the service-pipe to a closet (slop-sink, urinal, &e.),
direct from the storage cistern, has also been pointed out (p. 20).



140 PRACTICAL SANITATION.

It now remains to consider how eistern overflows must he
dealt with. It is essential that all cisterns, large or small,

should be provided with overflow-pipes, otherwise, in the event
of the ball-valve which regulates the supply of water to them
getting out of order, great damage may be done to ceilings, walls,
and floors. Faults of the gravest deseription are often met with
In connection with cistern overflows. They are often directly
connected in the most reckless manner with soil-pipes, drains,
and foul traps, so that every facility is offered for contamination
of water-supply, and if the plumber in his wisdom interposes a
trap in the course of the overflow, he fondly imagines that all is
safe, forgetting that the only occasions on which such trap can
be replenished with water is when the cistern actually does
overflow, an occurrence which never takes place so long as the
fittings are in order. The only safe way of dealing with these
as with all overflows, is to carry the pipe (which ought to be
large enough to carry off the greatest possible intake of water)
straight through the wall, where it should be cut short, a
copper-hinged valve being fixed on the end, for reasons already
mentioned. By such an arrangement, the worst that can happen
1s the temporary discharge of a stream of water on to the pave-
ment or yard below, and this may at once be stopped by turning
off the water by means of a tap which ought always to be fixed
on the cistern service-pipe, until such time as the fault may be
repaired.

I't may here be mentioned that, as a precaution against frost,
all water-pipes outside the house should be laid well below the
surface, and, as regards pipes within the house, the following
instructions laid down by Mr. Hellyer ought to be observed :—
«“ No service-pipe should be fixed on the external nor on the
internal face of an external wall, especially a wall facing the
north or east, without being cased-in and thoroughly protected.
When possible, service-pipes should be fixed on the cross-walls
inside the house, and never on the main walls, for the cold
penetrates through the external walls, and reaching any pipe
tixed on its face, though inside the house, freezes the water in
it. If a pipe must come down on the internal face of a main
wall, then an inch board should be put between the pipe and the
wall, and the pipe cased-up, and the casing filled with cocoa-nut
fibre. All service-pipes in roofs should be boxed-in, and the
boxes filled with this fibre. . . . Where the service-pipe
could not be boxed or cased-in, and where the cold air could
reach it—as e.g., under water-closet seats, where the pipe has to
leave the casing to reach the supply-valve of the water-closet—
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the pipe should be bound round with two or three thicknesses
of gaskin, and then be covered over with canvas, to protect 1t
from frost ; the cold air coming in through the overflow-pipe of
the safe, and blowing upon an unprotected pipe, would soon
freeze it.”

ExAMPLES OF INSANITARY PLUMBING.

Volumes might be written concerning defective plumbing
work, it is only possible here to call attention to those defects
most commonly met with. From what has already been said,
the reader will have gathered in what direction he has to look
for them, but, as a preliminary to such an enquiry, it is well to
point out that, in investigating into the condition of the drainage
of any house or premises, nothing must be taken for granted,
the engineer must satisfy himself regarding each detail by per-
sonal observation. However likely it may appear that things
are as they seem, or as they are reported to be, it is possible
that they are not, and much money may be wasted, and extra
expenditure incurred, by a too hasty conclusion being formed on
evidence that is only presumptive. Owners of property often
complain, and justly so, that notwithstanding extensive altera-
tions carried out, it may be, on the advice of an expert, former
nuisances continue as bad, or even worse than before. Too otten
this is to be attributed to ignorance on the part of the adviser,
but it also frequently results from a careless investigation in
the first instance. It is a golden maxim, therefore, in all
such enquiries, to avoid forming conclusions except upon fully-
ascertained facts.

The following authentic history well illustrates the import-
ance of what has just been stated. In a modern house, under
which the main drain passed to join the sewer, constant foul
smells were experienced, and a considerable area of the wall, at
the point of exit of the drain, was found to be damp. On the
drain being exposed, it was found that leakage had occurred at
various points in its course under the basement-floor, and a
deposit had taken place which almost completely obstructed the
passage of sewage. The remedy which was adopted consisted in
relaying the pipes in concrete, with cement joints, a ventilator
being fixed at both ends. Fora time all appeared right, but it
was noticed that the damp condition of the wall, in place of im-
proving, became worse, and, as no other cause could be discovered,
the ground was re-opened at the point where the drain passed
out, when, what ought to have been found out at first was dis-



142 PRACTICAL SANITATION.

covered, namely, that the pipes were not continuous through the
wall, but stopped short on either side, the intervening portion
being formed by the hole which had been driven through the
brickwork. At the first inspection this disgraceful piece of
work was overlooked, as the pipes where they joined the wall on
both sides had been carefully cemented all round. Of course in
this case it would have been better, in place of relaying the
earthenware pipes, to have substituted iron pipes with caulked
lead joints, but what was done would have answered the purpose
had the want of continuity of the pipes been discovered by a
more thorough examination in the first instance.

The following are a few examples of bad workmanship met
with in the author’s experience :—

In a large country house, which had been what was termed
“thoroughly overhauled ” about nine years previously (although
the only trace of new work that could be found was the dis-
connection of the various sinks and rain-pipes over gully-traps),
the following, among many other defects, were found :—

In the first place, all the drainage of the establishment, in-
cluding stables, pig-styes, &c., discharged into a large cesspool,
capable of holding about 10,000 gallons, situated in the stable-
yard, within 20 feet of the house; adjoining this was a large
soft-water tank, the overflow from which discharged direct into
the overflow-drain from the cesspool. At various points in the
course of the drains, which were 9 inches in diameter, miniature
cesspools, in the shape of dipstone traps, were constructed, and
in the midst of these, within 30 feet of the large cesspool, the
well which supplied the drinking water of the household was
situated. The pipes leading to the cesspool were jointed with
cement, but the drain which carried the effluent on to an
adjoining field, was constructed of ordinary agricultural drain-
pipes, without joints. As the well (which was very deep) and
the cesspool were built of pervious brickwork, and as the
subsoil was gravel, it is needless to say that, on analysis, the
water proved to be little other than dilute sewage, although,
under favourable circumstances, the quality would have been
good. So much for the external arrangements. Within the
house, every conceivable description of bad plumbing was to be
found. In one wing, where the water-closets were fixed, one
above the other, the service-pipes were carried direct from a
large cistern under the roof, which was filled by a force-pump
from the well, and from which the drinking water also was
drawn. The overflow-pipe, B, from this cistern was connected
with the soil-pipe, which was of seamed lead, 5 inches in diameter.
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The soil-pipe was placed within the house ; it was unventilated,

untmpped and it leaked at
various points along the seam.
The highly objectionable pan
closet, with D-trap, was fixed
in each case, and the junctions
with the soil-pipe were at right
angles, and nearly on a dead
level, the result being that
each contained a filthy deposit.
The overflow - pipes from the
safes, E, which in this case had
plenty of work to do, owing to
the faulty condition of the
closets, joined the soil- pipe
junctions beyond the closet-
traps, and so acted as venti-
lators connecting the soil-pipe
and drains direct with the
house. The soil-pipe joined a
9-inch drain, C, connected with
a dipstone-trap, D. It is need-
less to remark that, apart from
construction, the plumbing
worlk itself was of the worst
description. The accompany-
ing sketch (Fig. 78) represents
the closet connections as de-
seribed above, but it by no
means conveys an idea of the
filthy conditions which were
displayed when each part was

exposed to

view.
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to put everything in thorough sanitary repair. Tt illustrates in
& manner, which would be amusing were the consequences not
50 serious, the crude notions that prevail among ignorant work-
men.
In this case, a modern valve closet had, very properly, been
substituted for an old pan closet, and a syphon-trap, with a
A, Drinking-water cistern supply- Proper air-inlet, was
~—1 ing closet direct. ! fixed in the drain
B, Overflow from cistern joining before its junction

| ventilator (?) to soil-pipe. with the sewer ; the
other connections,
however, were left in
their original state,
with the exception
that an air-pipe 11-
?ﬁ' inch in diameter was
== carried from thetpof

the soil-pipe, through

the wall, against the

A face of which 1t ter-
minated about 8 feet
C, Overflow nar- ahove. This air-pipe
rowed by smaller o4 jts junction with
pipe introduced. t] ot :
D, Old D-trap. 18 BOL-P1PB. WAS CUr
E, Ventilating tailed to 1} inches by
pipe passing out a short piece of pipe,
with — downward an(d before its exit it
Sl received the overflow
_.é_ from the large ser-
vice-cistern above. Of

course, the effect of

: such an arrangement
Fig. 79. for ventilation would

be practically nil, and, as a matter of fact, it was absolutely so, for,
in passing through the wall, the pipe took a downward in place of
an upward course, thus forming a bend, which at the time of in-
spection was full of water discharged from the cistern overflow.
Had it been the intention of the plumber to trap the air-pipe, to
prevent the possibility of air passing along it, he could not have
succeeded better, as there was no doubt about the water being
permanently there, because the cistern was filled by means of a
force-pump from the well, and must, therefore, have constantly
reached the level of the overflow-pipe. The cistern overflow-
pipe was 1} inches in diameter, but it also, before joining the soil-
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pipe ventilator, was curtailed to 1} inches, and in its course within
the wall an old D-trap was fixed. _ o

This by no means exhausts all the faults found in connection
with this water-closet, for, on exposing the drain between the
house and the syphon-trap referred to above, it was found to con-
sist of odd pipes, 4 inches and 6 inches in diameter, united indis-
criminately along its course, some of them even without sockets,
and those that had having clay-joints, the result being that,
notwithstanding a good fall, the drain was more than half full of
deposit. One would have thought that, before fixing the inter-
cepting trap a few years previously, the condition of the drain
would have been ascertained; but experience teaches us not to

1
A ; I ‘\J
I
I
I
1
=
— I
Fig. 80.

marvel that no such investigation was made, and the probability
is that had it taken place, little good would have resulted.
Gross mistakes are often made in the drainage of houses by
persons who possess only a superficial knowledge of the subject,
fmd who, without understanding the principles, endeavour to
mmprove upon the established practice as laid down by able
sanitary engineers. The above sketch (Fig. 80) is descriptive
of what was met with in a house recently built, according to the
plans, and under the superintendence, of an architect. As is
usual in such cases, it was supposed by the owner of the house
that, being a modern building, all the sanitary arrangements
must necessarily be perfect, and on the occurrence of diphtheria
in the house, the suggestion that the drainage might be at fault

10
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was ridiculed by him. The following among other faults were
found : —Immediately under one of the windows the closet-
pipe, B, together with an untrapped lavatory waste, A, dis-
charged into the open end of a 4-inch iron pipe, C, connected with
the drain below ; about 10 or 15 feet off was a syphon-trap, and
the drain, for a distance of 2 or 3 feet on the house side of the
trap, was freely open to the surface, except for a perforated iron
grating.

There was not much fault to be found with the construction
of the drain, the trap was properly placed, and it was right that
the air-inlet should be where it was, although its continuation
along the drain was unnecessary. On lifting the grating, how-
ever, a solid filthy deposit was found, extending along the
bottom of the channel as far as could be seen. Also, on inspect-
ing the soil-pipe at its open top, it was found to be thickly coated
with a solid mass of fwecal matter, the stench from which was
most offensive. Here the fatal mistake was made of overdoing
the disconnection of the waste-pipes, and thus, to a large extent,
losing the benefit of the flush, and exposing a needlessly foul
soil-pipe and drain at a point immediately under the windows.
In addition to this, and what was far worse, the untrapped
lavatory waste-pipe conducted the foul effluvia issuing from
the top of the soil-pipe direct into the house. The deposit in the
drain no doubt was caused as follows :—FEach time the water-
closet was used, a certain portion of facal matter was splashed
against the expanded top of the open soil-pipe, C, where it
adhered, and formed a rough surface, on which further deposit
formed with each use of the closet, until in time projecting
portions were detached and carried down to the drain by a flush,
which, by reason of its being interrupted, was not sufficient to
carry the solid matter onwards, In this way things went from
bad to worse, until the drain practically became an elongated
cesspool, ventilated into the house through the lavatory waste-

ipe.
. !;}pain-?entilaturs.—ﬁs already pointed out, it is very
desirable that all dumb ends of drains should be ventilated. The
following sketch (Fig. 81) illustrates the importance of using
lead in place of iron pipes for the purpose, owing to the tendency
to corrosion in the case of the latter metal.

In the house in question, the architect had been most lavish
in the provision of ventilating-pipes, but, although they presented
an imposing appearance, and apparently provided for a very free
circulation of air in the drains, when they came to be inspected,
it was found that, with one exception, namely, that which was
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connected with the soil-pipe, they might all have been solid
wooden dummies, so far as ventilation was concerned. The
reason of this is apparent from the sketch; a solid deposit of
iron rust, which had formed within
the pipe, had gradually scaled off, and
falling down, collected at the angle of
the pipe, where it emerged from the
ground, and formed a compact mass
several inches in depth. The reason
why the same had not happened in
the case of the soil-pipe ventilator,
was that the water-flush carried the
rust off as it collected; from this,
however, it must not be supposed |
that iron soil-pipes are desirable (see l
p- 126). [

It is a common though a bad prac- -
tice to make use of existing rain-
water pipes as soil-pipe and drain
ventilators, thereby liberating drain-
alr immediately under attic windows,
and probably from pervious joints in
the pipe as it passes the lower room
windows. In addition to this, during
rain, when upward ventilation is
most needed, the down-flow of water
converts these pipes into down-cast
ventilators,

Space will not allow of other examples of bad work being
given, although in recent as in old work they are innumerable ;
probably enough has been said in this and the preceding chapters
to indicate the faults that are commonly met with,*

Fig. 81,

INsPECTION oF HousE DRAINAGE.

Inspections into the drainage arrangements of houses ought
invariably to be conducted systematically, according to a fixed
plan. It is convenient to start in the cellar and work upwards,
completing each floor in its turn until the roof is reached, and
while keeping in view the conditions that are likely to be met

* For many interesting examples of bad work see Defects in Plumbin
and Drainage Work, by Francis Vacher, Dangers to Health, by 'l:l?
Pridgin Teale,
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with, they must not be allowed to bias one’s mind, for thus fatal
mistakes, which might easily be avoided, are often made ; in fact,
where proof is possible, take nothing for granted, and believe no
one. [t sometimes happens that a plan of the drainage exists,
but, while this may assist one very much, it does not follow that
1t is accurate, so that it also has to be verified.

In the cellar any offensive smell must be noticed, and a care-
ful search must be made for any drain connection, all barrels,
boxes, &c., being moved, so that no portion of the floor may
escape notice. If there is such a connection, the kind of trap
(if any) and whether it contains water must be noted. In the
absence of any drain connection, a pit is often provided in the
cellar for the convenience of washing the floor, which, if of
moderate size, is admissible, but usually it is large and contains
foul deposit. A leaking drain under the floor may be suspected
if the bricks are damp in circumscribed patches.

On the basement-floor, or on the ground-floor if there is no
basement, the sink connections will next be inspected. It must
be noted whether the waste-pipe is trapped within the house,
either properly so by a syphon, or improperly by the objectionable
bell-trap, for example, and also whether it communicates with the
drain direct or by discharging on to an outside gully. If the
soil-pipe is within the house, it will probably be found incased in
wood within some wall, or in an angle formed by two walls, if it
is not actually concealed by the plaster; possibly it may be
placed within a pantry or larder. All coverings must be
removed to enable an inspection to be made of the joints, seams,
and substance of the pipe itself ; damp brickwork or plaster will
paint to the existence of flaws if they are not apparent in
themselves. If there should be a water-closet or lavatory on this
floor, both should be thoroughly inspected, but probably neither
will be found, as servants’ closets are usually placed in a detached
building. . :

On the first floor all water-closets, baths, lavatories, and sinks
must be overhauled in detail. Any casing of wood that may
surround the closet must be removed, so as to expose the soil-
pipe connection, and the safe, if there is one, and tl}e w:aste-pipe
from the latter must be traced ; in fact, the investigation must
be conducted in view of the requirements of the special class of
closet, as already laid down. The water-flush should be tested,
if it is a wash-out or wash-down closet, by placing several
pieces of paper in the pan, and noticing whether they are carried
clear of the trap, and while this is being done, the operator
should ascertain whether any smell can be detected. The air-
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pipe from the top of the trap must be looked for, and if it be a
valve closet, its overflow must be traced, as well as the air-pipe
from the valve-box. The inspector must be careful to notice
whether the supply-pipe is properly cut off from direct com-
munication with the house cistern, should such exist, as will be
the case if the water-supply is not a constant one, or if the house
is dependent upon a private well for its supply. All pan closets
ought to be condemned, however they are fixed. If the soil-pipe
should be within the house, and there are other closets on the
floor above, it must be inspected, as already described. If there
is a bath-room on this floor, attention must be directed to the
waste-pipe, to ascertain whether it is properly trapped under the
bath, and disconnected outside from the drain, or whether it
improperly discharges, either into the soil-pipe, or directly into
the drain. Should there be a safe under the bath, its waste-pipe
must be traced, remembering that it should be carried through
the wall, where it ought to terminate ; the overflow also, which
should be similarly treated, must not be overlooked.

Lavatory wastes are often most carelessly dealt with. Not
infrequently they are untrapped, and discharge into a soil-pipe
or drain; but whether trapped or not, such connections are
highly objectionable, and if met with, must be condemned. It
must be remembered that traps in general are all very well, but
no trap will excuse an otherwise bad connection.

The same remarks apply equally to sinks. In old houses it
will very often be found that the sink is placed on solid brick-
work, through which its waste passes to the drain, which is thus
directly connected with the house, except for the feeble protec-
tion offered by a bell-trap. Under these circumstances, the
brick-work is saturated with filth, and in a great many instances.
the bell part of the trap will be found to be absent, thus allowing
of the freest entry of sewer gas into the house.

The enquiry as regards the upper floor of the house must be
conducted on the same lines, all drain connections, whether from
water-closets, baths, sinks, or lavatories, being carefully in-
spected.

The inspector’s attention must be directed to the various cisterns
within the house, either for drinking-water or for rain-water
storage. Their condition with regard to cleanliness, their over-
flows, whether improperly connected with a soil-pipe or drain, or
properly discharging into the open, or, in the case of a rain-water
cistern, on to a gully-trap outside the house, must invariably be
noticed, and, as regards the overflows of cisterns fed by ball-taps,
it must be remembered that traps aflford no protection against
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bad connections, as they will not contain water. The possibility
that cisterns may be found under floors must not be overlooked.

_Having completed the examination inside the house, the out-
side drains or cesspools, closets, or privies, and the provision for
refuse storage, must be inspected.

The true state of the drains cannot be ascertained except by
the tests which are described later, but all traps that are ac-
cessible, and none ought to exist that are not, should be examined
to see that they are structurally in accordance with sanitary
principles, and are kept properly cleansed. The provision for
drain-ventilation in the shape of air-inlets and outlet-shafts, and
the position of the latter with regard to windows, their size, the
soundness of their joints, &c., must be noticed. It may be found
that the rain-pipes are made use of as soil-pipe or drain-venti-
lators, or that they are not properly disconnected over gully-
traps. If underground rain-water tanks exist, their condition as
regards cleanliness should be noticed, and their overflows ought
invariably to be traced.

As regards receptacles for filth, privy-middens, ashpits, and
cesspools, it should be ascertained whether they are so con-
structed as to be impervious, and, in the absence of a public
water-supply, their position with regard to the well must be
considered.

Drain Testing.—It is not possible to assert positively that
the drainage of a house is satisfactory from a mere surface
inspection, particularly if the drains and their connections are
within the house. The aim of all sanitary experts is to avoid
laying drains under houses, and to carry each connection by as
direct a route as possible through an external wall, all joints
being placed where they can easily be inspected. Under such
circumstances, it is easy to detect defective work in the case of
new houses, but however thoroughly old houses may have been
overhauled and their defects corrected, one never can tell that
some disused drain may not have been allowed to remain con-
cealed from view, although none the less dangerous on that
account. The only means of ascertaining with certainty whether
all is right, is by applying one or other of the approved tests,
and as this involves but little time or trouble, it is advisable to
make it an invariable practice, however perfectly the work may
seem to have been carried out.

The smoke-test is handy and fairly reliable. It consists in
filling the drains with smoke, so that it may find its way throu_gll
any faulty joint or defective trap, and thus demonstrate by its
presence, near to or within the house, the exact site of each of
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the various faults. It must be remembered that where smoke
can penetrate, sewer gas may, and the ocular demonstration of
the danger to which the inmates of the house are exposed, will
often be the means of convincing them of the necessity for
certain alterations, which might otherwise meet with opposition,
on account of the expense or temporary discomfort they involve.
There is nothing like smoke to convince a sceptic that the
suggestions of an expert have a solid foundation in fact, and are
not, what they are too often supposed to be, the outcome of a
theorist's imagination.

In applying the smoke-test, one of the various apparatus that
are made for the purpose must be used, and the best opening
at which to blow in the smoke is the air-inlet to the drain on
the house side of the trap which disconnects it from the sewer
or cesspool, or, failing this, it may be introduced at any con-

Fig. 82.

venient trap, by removing its water-seal. As soon as the smoke
is seen to issue from the various soil-pipe or drain-ventilators,
they must be plugged, as all are then charged with smoke, and
afterwards a little pressure applied by the apparatus, nob
sufficient, however, to force gthe various traps, will send the
smoke through all imperfections, if it has not already found its
way through, which is more likely.

For small systems of drains, handy little machines are made
which answer the purpose, but it is well to use one of the
larger apparatus, such as Burn & Baillie’s (Fig. 82), in the case
of large premises. This apparatus consists of a double-action
bellows, which communicates with a cylinder in which the
smoke is generated by burning oily cotton-waste, and from
which it is carried by a pipe into the drain. At the end of
this pipe a flange surrounded by an india-rubber ring 1s fixed,
which acts as a plug when introduced into the drain ; these are
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made of various sizes, to suit different sized pipes. By means
of an ingenious contrivance connected with the eylinder this
apparatus can determine whether any leakages exist previous
to their exact position being demonstrated by the smoke. This
1s managed as follows :—Round the cylinder is an outer casing
containing water and supporting a float, which is raised with
few strokes of the bellows; provided there is 10 leakage at any
point, the float will remain in its raised position ; on the other
hand, it will fall if the slight pressure of air that maintains it is
lost through leakage. There is not much advantage gained by
this, as, if leakage is demonstrated, it is afterwards necessary to
make use of the smoke, in order to establish where the fanlts
are.

__ Smoke rockets are sometimes used for testing drains, and
they have often been instrumental in exposing faults, but they
can in no way compare with an appavatus such as has been
described. Having ignited the rocket, it is introduced at the
terminal end of the drain, which, of course, must afterwards be
plugged.

Oil of peppermint is also used as a drain-tester, although it
cannot be compared with smoke in efficiency. It may either be
discharged down the soil-pipe (from 1 to 2 ounces, followed by a
few cans of boiling water), or introduced at a trap on the soil-
pipe drain. The same precautions with regard to sealing up all
ventilators is necessary in this case also, and if the trap is the
place selected, it must afterwards be thoroughly covered with
wet cloths to prevent the odour of the peppermint from escaping
at that point. The person who introduces the oil ought not to
be the one to search for the smell of it about the house, as the
slightest particle of it on his hands or clothes will suffice to
distribute its scent wherever he goes, and so blunt his power of
detecting any escape. Also, if the peppermint should be intro-
duced from a water-closet, the gperator must remain in the
closet until such time as others can satisfy themselves with
regard to the soundness of the various connections.

Water Test.—The integrity of drains may be thoroughly
tested by filling them full of water, until it reaches the level of
one of the traps, having carefully plugged the outlet into the
sewer or cesspool. If the water remains at the same level for
about an hour, the drain may be pronounced sound; on the
other hand, should it subside, leakage must be taking place,
either from imperfect joints or fractured pipes. In order to
discover which section of the drains is at fault, each must be
tested separately. Soil-pipes may be tested in the same way by
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plugging the drain at the junction, as well as the* various clnspn
connections. Unless the joints are absolutely tight they will

not resist this severe test.

CHAPTER VIIL
HOUSE CONSTRUCTION,

Maxy important details relating to house construction have
already been dealt with in the previous chapters; the building
itself and its site have now to be considered.

BulLpIiNGg-SITES.

The site for a house is often selected without regard to its
suitability from a health point of view. Speculative builders
naturally take no interest in the question, landowners are only
too anxious to avail themselves of the extra price offered for
building-sites, and, as a rule, the public either under-estimate or
are ignorant of the important influence that locality and soil
have on health.

The important considerations in selecting a site are—diryness,
warmth, light, and air, and, as a rule, dryness and warmth go
together, as do light and air.

The dryness of a site is mainly dependent upon the facility
with which rain can pass off or through the soil, and the distance
from the surface of the subsoil water (see p. 13). It follows,
therefore, that flat and non-porous land, or land which, though
porous, has an impervious stratum immediately underneath, is
not desirable as a building-site. A grawvelly sotl, of considerable
depth, and on a slight slope, is probably the best site that can
be selected from this point of view, for not only does it afford
facilities for natural drainage, but, by reason of its depth, the
subsoil water is a long way from the surface. On the other
hand, although the surface be of sand or gravel, if within a few
feet there 1s a bed of clay, the pervious upper layer simply acts
as a sponge, and absorbs the water which lies on the impervious
bed immediately underneath ; such a site, therefore, is not a
favourable one, although it may be much improved by subsoil
drainage.
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Impermeable rocks, as regards dryness, are healthy, as the
water readily runs off them, but in country distriets the diffi-
cls:jlty of obtaining water in many cases militates against such
sites.

Chalk soil is dry and healthy; so is sandstone, provided
(for the reason given in the case of gravel) it is of considerable
depth and uninterrupted by clay.

Clay and marl, but especially the former, are damp, and
unless thoroughly drained are not desirable for building-sites.

The connection between damp surroundings and phthisis has
already been referred to (p.3), and it is probable that the
prevalence of other lung diseases, as well as rheumatism and
neuralgia, is influenced by damp.

Peat land, and all soils which contain much vegetable or
animal matter, are unhealthy.

Made soils ought to be shunned, owing to the amount of
organic matter they are likely to contain, which will exist in a
state of putrefaction for years, and render the air surrounding
the house impure.

The ground air—that is, the air which is intermixed with
the soil from its surface down to the level of the subsoil or
ground water—is continually being discharged into the atmo-
sphere, owing, among other causes, to its displacement by the
rainfall. This is the reason why it is important that the soil
on which houses are built should, as far as possible, be free from
vegetable and animal matter. It is to the presence of decaying
vegetation that malaria is largely attributed. Typhoid fever
and diphtheria are supposed by some authorities to be closely
associated with ground air, while infantile diarrhcea, which is so
fatal during the autumn months, would seem to be intimately
connected with ground effluvia *

The warmth of a site, other things being equal, is influ-
enced by the nature of the soil and the degree of moisture it
contains.

The power of absorbing heat differs in different soils, as has
been proved by Schiibler, who has estimated it as follows,

assuming 100 as the standard :—

Sand with some lime, . . 100°0 Clayey earth, . . o
Pure sand, . % : s Pure clay, . ; - . 667
Light clay, . A . . 169 Fine chall, . BIB
Gypsum, . : i . 22 Humus, . . ; . 490
Heavy clay, - § TR b

*See Report by Dr. Bullard published in 1889, as a supplement to the
Report for 1887, of the Medical Officer of the Local Government Board.
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These figures indicate how greatly superior the absorbing
power of sand is as compared with clay, and, consequently, how
much warmer it is as a site. = Again, the evaporation from the
surface (see p. 12) 1s greater the damper it is, aut_l as loss of
heat results from evaporation, consequently a damp site 1s colder
than a dry one. .

Tt follows from what has been said that, in selecting a site for
a house, preference must be given to one which is dry, and if
there is no alternative to building on a damp site, it i1s Impera-
tive that it should first be drained. Attention should be paid
to encouraging the natural drainage, by removing obstructions
that may exist to the free flow of the streams in the neighbour-
hood, and thus lowering the subsoil water. The measures to be
adopted against damp as regards the building itself will be con-
sidered later.

The two important requirements, Zght and air, are to be
secured, as regards the first, by selecting a southerly or south-
westerly aspect, and as regards the second, a site well removed
from other buildings, and not closely surrounded by trees. It
is not always possible in towns to obtain the advantages in this
respect afforded by the country, but the more breathing space
that can be provided the better, and to insure attention to this,
all urban authorities should adopt bye-laws defining the limits
beyond which buildings shall not extend (see Appendix).

BuiLping MATERIALS.

Bricks of good quality should be heavy and hard, and when
knocked one against the other, they ought to give a clear,
ringing sound. Soft bricks are more absorbent than hard ones,
consequently walls built of the former are more likely to be
damp and cold. Frost also has a crumbling effect upon them.
The usual size of bricks is 9 inches in length, by 41 inches in
width, and 3 inches in thickness.

The quality of bricks, as of other materials used in house
building, varies, and upon it depends, in a great measure, the
health and comfort of the inmates. In certain districts the clay
is peculiarly well suited for brick-making, and there the chance
of bad bricks being used is much less than in other districts,
where, owing to the quality of the clay, the “tempering” process
entails greater labour. An important part in the' process of
brick-making is the burning. The heat has to be raised gradu-
ally up to a certain point, at which it should be maintained,



156 PRACTICAL SBANITATION.

without variation, for several days and nights ; should the heat
be too great, the bricks will be vitrified, and if not sufficient,
they will turn out soft and friable.

It may seem strange, but it is none the less true, that wind
can pass through a brick wall, This may have its advantages if
we consider how rarely any provision is made for ventilation in
the houses of the poor; but, as porosity is the cause, and as
water can penetrate where air can, the necessity for constructing
as far as possible impervious walls becomes apparent.

The quality of stone for building purposes varies, and
hardness and compactness, or non-porosity, are the important
requisites. Granite, of course, is well adapted for the purpose,
but it is not met with in all neighbourhoods, and the labour
involved in dressing it adds greatly to the cost of the building.
The atmosphere of large towns has a perishing effect on some
stones (those, for example, containing lime and magnesia), owing
to the solvent action of rain and moisture when charged with
gases which act chemically on stone.

Builders often use stone of the most inferior nature for
window-sills, and for decorative purposes; it imparts an air
of grandeur to buildings, but, owing to its perishable nature,
the effect is but temporary. It is important that the builder
should lay the stone as it was in its natural bed, otherwise it is
more likely to perish.

Mortar is composed of sand and slaked lime, in the propor-
tion usually of three of the former to one of the latter. The
sand should be clean, tolerably fine, and free from small stones.
Builders are apt to be very careless with regard to the freedom
from dirt in the sand they use. Should it contain clay, marl, or
earthy matter the mortar will not ““set,” but crumble to pieces;
for this reason, it is advisable to wash all sand used for the
purpose that is likely to contain any foreign matter.

The quantity of mortar used should not exceed what is
necessary for insuring adhesion and uniformity of pressure.
Walls built with inferior mortar, especially if a large quantity is
used, are extremely friable structures, and they are far more
porous than those put together with proper material.

Mortar ought to be prepared in small quantities as it is wanted,
the sand being added immediately after the lime has been slaked.
If it is allowed to stand it absorbs carbonie acid from the
atmosphere, and when again disturbed for the purpose of being
used it will have lost much of its adhesive quality.

Portland cement is the material best suited for building

work in which strength is necessary,
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Plaster which is applied to the interior of walls, and is used
in the construction of ceilings, is prepared in a variety of ways,
lime or cement being the chief ingredient. Durability, smooth-
ness of surface, and absence of porosity, are the features of a good
plaster. Unless it 1s smooth it is difficult to clean, and if porous
it absorbs organic impurities from the atmosphere of the room,
and in time becomes saturated with such impurity. Very inferior
plaster is often used by speculative builders, consisting of a
mixture of lime and sifted vegetable mould ; such a plaster
is exceedingly liable to break, for example, when articles of
furniture are pushed against the wall. If the walls are papered
a certain amount of support is afforded to the plaster, but
in re-papering, when an attempt is made to remove the old
paper the surface is certain to he more or less injured. It may
here be remarked that the common practice of re-papering walls
on the top of old and filthy papers is most objectionable, and
ought never to be followed.

Plaster ought to be applied in three layers. The first, con
sisting of equal parts of lime and sand mixed with ox-hairs, is
applied on the face of the wall or on laths. The second, or
floating coat, is composed of slaked lime and a little hair, mixed
to the consistency of thick cream. The final coat consists of a
thinner mixture of lime and water, sometimes with the addition
of a little plaster of Paris to facilitate setting.

Keen’s cement, Martin’s cement, and Parian cement
are all mixtures of calcined gypsum and other substances ; they
all set hard, and are capable of receiving a high polish.

Concrete is a mixture of lime or cement and gravel from
which the fine sand has been separated. Stone crushed into sharp
fragments, broken pottery, and slag answer the purpose, however,
better than gravel, which, owing to the smoothness of its
particles, has less adhesive properties. Concrete is used for
foundations, for floors, or even for the walls themselves. It
ought to be made with cement when strength is of importance.

Slate is an altered form of fine clay which has been com-
pressed and hardened by natural processes. Its laminated
formation allows of its being easily split into thin sections;
hence it is frequently used for roof covering.

Tiles are formed of baked clay, and are either flat (plain tiles),
or bent (pan tiles). The latter are twice bent—that is, in cross
sections they present both a convex and a concave surface, to
allow of their overlapping laterally.

Lead is the most suitable material for covering flat roofs and
gutters, because it is very durable and can easily be worked. It
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is also used to form a union between the brickwork and slates
(fashings), and is much to be preferred to cement for this pur-
pose, although the latter is often used for economical reasons,
with the result that the wet penetrates,

Zine may be used for the same purposes, and very often is so
used on account of its comparative cheapness, but it is much
inferior to lead.

Thateh, as a roof covering, is a good non-conductor of heat,
and 1s, therefore, both cool in summer and warm in winter, but
there are objections to it from a sanitary point of view. Being
of a vegetable nature, it is liable to decay, and it harbours
insects and dirt.

So much for the materials used in building. The details of
construction, so far as they are important from a health point of
view, have now to be considered.

The foundations are of great importance, although, as a
rule, too little attention is paid to them. In this case, as in the
case of all work that is covered
over, the speculative builder
who has no conscience, has a
splendid field for scamping his
work, and becoming rich at
the expense of the unfortunate
purchaser of the property.

It is essential in all cases,
except where the ground con-
sists of rock or other solid
material, to lay a foundation
of good concrete, as a base for
the wall footings. Unless this
precaution is observed, build-

Fig. 83. ings erected on loose soils are
liable to subsidence which
causes cracking of the walls. The depth of concrete for this
purpose is regulated in accordance with the weight of the wall
which has to be supported, but in no case ought it to be less
than 18 inches. In width, it ought to extend at least 6 inches
beyond the footings. The height of the footings themselves
should correspond to at least two-thirds the thickness of the wall
above them, and they ought to project on either side for a
distance equal to at least one-half the thickness of the wall
(Fig. 83). 3

Damp-proof Course.—Unless precautions are taken to

impose a barrier to its upward progress, the moisture which is
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readily absorbed by the wall from the soil in contact with it,
will rise, by capillary attraction, even as fﬂ-l_' as the upper rooms,
and besides damaging the wall papers, will render the house
damp and unhealthy. This is the most frequent cause of damp
houses, and it is one that cannot well be I'ET_I]EC]IE:E], except ab
considerable cost, when once the house is built, although it 1s
easy to prevent it in the first instance. This is accomplished by
lacing a damp-proof course in the wall, a little above the level
of the ground. Various materials are used for this purpose,
such as sheet lead,
two or three layers
of slate imbedded in |
cement, or a layer of l |
asphalt § inch thick.
Slabs of glazed stone-
ware are specially S | l
manufactured for the
purpose, and perhaps
answer better than
anything else. They Fig. 84.
are perforated longi-
tudinally, and thus serve another useful and necessary purpose,
in allowing a current of air to pass freely under the flooring.
These slabs are made in different widths, to suit walls of various
thickness (Fig. 84).

The above arrangement of damp-proof course is applicable in
the case of a house without a basement storey, the flooring of
which is above the ground level ; it is obvious, however, that it
would not answer the purpose in the case of a house with a
basement, or one with the ground floor on a lower level than the
surface. Under these circumstances, it is necessary to construct
an area round the house, or a substitute for it, the bottom of
which is below the level of the basement floor, so as to allow of
a damp-proof course being inserted between the floor and the
bottom of the area, in the manner just described. The construc-
tion of an area, however, is expensive, and not always practicable,
but the same object may be attained, at less cost, by forming
what is termed a dry area (Fig. 85). This practically corre-
sponds with an ordinary area, except that it is covered, and is
only sufficiently wide to keep the damp earth from touching the
wall. Another plan (Fig. 86) that answers very well, is to build
that portion of the wall which is below the ground level,
hollow, and in this case it is necessary to insert two damp-proof
courses, the one extending across the whole width of the wall

]
S0
L]
=) | |




160 PRACTICAL SANITATION.

below the basement floor, and the other across the outer section
of the hollow wall a little above the ground level. The accom-
pf,nying sketches will assist in making the above description
<clear.

No matter which plan is adopted, it is necessary to provide
drainage from the bottom of the area or cavity, and, both in the
case of the dry area and the hollow wall, ample openings must
be provided for ventilation.

Impervious walls above the ground level are also of importance,
otherwise driving rain will penetrate into them, especially in
the case of houses in exposed situations, and during long periods
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of rain. The fault is capable of correction in houses already
built, but it is best to adopt precautions against it during the
process of building.

Walls may be rendered practically waterproof by coating them
with good Portland cement. Slates or tiles fastened to battens
on the face of the wall, will also answer the purpose, although
the former are unsightly, as indeed are the latter, unless in the
original design it was intended to construct tiled walls. “ Rough-
casting,” which consists of a coating of good mortar, on which
shingle and small pieces of flint are sprinkled, answers the
purpose when the work is well done, and it does not nec&s‘sarﬂ‘y
detract from the appearance of the house. Pitch or paint, if
regularly renewed, will also protect the walls from damp, but
both are unsightly, and the latter is costly.
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Various plans are adopted for rendering the walls of houses
impervious to wet in the first instance. :

Cavity-walls are designed for this purpose ; they are practi-
cally double walls, with a space of 2 or 3 inches between them,
and these are tied together at intervals by bonding-ties of non-
absorbent material, such as iron or glazed stoneware. In order
to insure stability, the distance between each tie ought not to
be greater than 3 feet horizontally, and 18 inches vertically, and
if iron is the material used, it ought either to be galvanised, or
coated with some other protective material, to prevent rusting.
These walls, in addition to being impervious to wet, are bad
conductors of heat; consequently, in houses so constructed, a
uniform temperature is more easily maintained than in those
built with solid walls of equal thickness. It is essential that
ample means for the ventilation of the cavity should be provided.

Asphalt is sometimes used to fill up cavity-walls as a pro-
tection against damp, and it answers the purpose very well ; in
this case the space between the inner and outer wall need only
be a narrow one.

There are other causes of damp walls besides those already
mentioned. Damp may penetrate from the top, where parapet
walls are unprotected. These may be protected in a variety of
ways. The top line of bricks may be laid in cement upon a line
of tiles, which project from the side to prevent rain from trickling
down ; or a sloping covering, consisting of slabs of stone, with
the lower margins overhanging the sides, may be fixed along the
top of the parapet. Another weak point is where the roof joins
a parapet wall. The common method adopted in this case to
prevent wet from entering the building is by cement flashings,
but, sooner or later, the cement will separate from the brickwork,
and cause leakage ; lead flashings are much to be preferred (see
p. 164). The lead is inserted in the joints of the brickwork, and
passing across the angle formed by the wall and the roof is
continued along the latter for a little distance.

Rain may collect on window-sills and run down the walls,
unless the sills are constructed so as to project beyond the face
of the wall. Again, a very common and serious cause of damp
walls is defective spouting.

It is by no means uncommon, especially in the country and
in small towns, to find houses entirely devoid of spouting. The
evil arising from this is most serious, as any one who will take
the trouble to look at the internal surface of the walls can dis-
cover for himself. It will also be found that along the base of
the walls, unless the ground is paved, a gutter has been formed

11
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by the constant drip of the rain from the roof, and during the
actual rainfall, this gutter will contain water, which is absorbed
by the walls, within which it may rise to a considerable height.
In the principal room down stairs, which in this class of property
usually serves as the kitchen and living-room, the fire that is
constantly kept burning modifies to a large extent the conse-
quences of such defects, but in the bedrooms upstairs, in which
there are no fires, the damp condition of the walls is at once
apparent.

From what has been said concerning the danger to health
arising from damp surronndings, it will be understood that 1t is
the duty of authorities to insist upon all houses being spouted—
a duty which is far too often disregarded. While recently
inspecting a district in Staffordshire, the author met with a most
striking example of the evil effects that had followed as the
direct result of an important sanitary improvement. The greater
portion of the district in question had been provided with a good
and plentiful supply of water by a neighbouring company. The
company’s plant did not allow of the water being carried to one
portion of the district, which was situated on a considerably
higher level than the rest. The result was that, from the
moment of the introduction of the water, the rain-spouts of the
lower part of the district were allowed to decay, until little
vestige of them was left, while the houses on the higher part
were fairly well provided with spouts. The fact was, in the
one case, the introduction of the water-supply rendered it
unnecessary to conserve the rainfall, consequently it was allowed
to take what course it liked ; while in the other case, the absence
of a water-supply rendered rain storage—and therefore spouting
—necessary.

Thickness and Structure of Walls.—No house with one
or two storeys ought to be built with walls of less thickness
than 9 inches, and a l4-inch wall is much to be preferred;
indeed, unless the building material is good, and the precautions
against weather already described are taken, the latter thickness
will not afford sufficient protection. If built of brick, the bricks
ought to be properly bonded together, by being laid length-ways
and cross-ways alternately, and only whole bricks should be
used. This is important from the point of view of stability, as
if broken bricks, or “bats” as they are called, are used, the wall
is greatly weakened. When, from any cause, the foundations
are at all doubtful, or if special strength is desired without in-
creasing the thickness of the wall, hoop-iron bonds may be
introduced.
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The Roof.—The comfort of the householder is as much
dependent upon the soundness of the roof as upon _the goodness
of the walls and foundations. Unless the material and work-
manship are good, constant annoyance will be experienced from
leakage, and, in addition to this, the temperature of the house
is greatly influenced by the nature of its covering. ]

As already mentioned, roofs are generally covered with slates
or tiles; in some localities, however, where suitable stone is avail-
able, thin slabs of it are used ; stone, however, is objectionable,
on account of its weight. For flat roofs, lead, zinc, and even
copper are used. The inclination a roof ought to have is
dependent upon the material with which it is proposed to cover
it. If the material be metal, the slope need not be greater than
will suffice for the rain to flow off into the gutters, and if slates
or tiles are used, the necessary inclination depends, to some
extent, upon their size and porosity. Large slates require less
inclination than small ones. Stone slabs and tiles, being more
porous than slates, ought to have a greater slope. The follow-
ing ficures indicate the inclination that is recommended in each
case, including a thateched roof :—*

Large slab slates need an inclination of about 22° with the horizon.

Ordinary slates . i 267 - 8 0
Stone slabs and tiles % o a0% i 3
Thatch needs v 5 45° 53 »

Slate varies very much in quality. For roofing purposes, it
ought to be hard, non-absorbent, of fine quality, and free from
veins or streaks, If veins are present, the slate in time will
split, and unless it is hard it will break, or the nail-holes will
gradually enlarge, and ultimately the slate will fall off,

Slates are often laid on laths, but the practice is not a good
one ; boarding is far better suited for the purpose, as it forms a
solid base, and offers a greater resistance to changes in tempera-
ture. If laths are used it is necessary to point the under side
of the slates with hair mortar (* torching ”) in order to prevent
the wind from blowing through, carrying with it rain or snow,
as well as to steady the slates and keep them from rattling, It
1s an excellent practice to cover the boarding with felt before the
slates are fixed ; such an arrangement greatly conduces to the
warmth of the louse in winter, and its coolness in summer.
Slating should be laid with a 8-inch lap, otherwise the rain or
snow will be driven through. This requires a little explanation
which the accompanying sketch (Fig. 87) will make plain, By

* Our Homes, chapter on ** Roofs and Roofing,”
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a 3-inch lap is meant, not simply that the lower edge of one
slate should cover the top edge of the one immediately below it
to that extent, but that it should overlap the next slate but one
below it for 3 inches.

The nails used for fixing slates (two for each) ought to be
made of copper or zine, or a mixture of copper and tin ; the first
metal is best for the purpose, although composition nails and
zinc¢ nails answer very well. Tron nails ought never to be used
as they rust, and ultimately break. Tiles are fastened by oak
pins.

As already stated, lead is the material to be preferred as a
covering for flat roofs, and milled lead—that is, lead that has
been rolled out into sheets of uniform thickness—is the best.

o g i
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The thickness of the lead used will depend upon whether there
is a likelihood of the roof being walked upon to any extent, and
if there is not 5 or even 4 pounds to the superficial foot will
answer the purpose, although in some cases it may be necessary
to use a thickness equal to 7 pounds.

In jointing the lead, it is important to remember that the
metal expands by heat, so if seamed-joints are made, no play
will be allowed for this expansion, and puckering, followed in
time by splitting, will take place. To avoid this, it is best to
unite the lead, by overlapping the edges over a wooden roll, in
the manner shown in the sketch (Fig. 88).

As far as possible the use of nails must be avoided in all lead
work, because of the galvanic action that takes place between
the two metals leading to decay, and consequent leakage.

Zine has certain advantages over lead, but these are far out-
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weighed by its disadvantages, althougha as now nslﬂnufactured, it
is admissible if proper care is observed in laying it. The advan-
tages are its lightness and comparative cheapness ; on the other
hand, it is less durable, and more troublesome to fix. An
angular roll (Fig. 89) is better suited for zine than a circular one.
With regard to the interior of the house, most points of impor-
tance have been dealt with in the chapters devoted to house
drainage, but the construction of the floors has yet to be con-
sidered.

It is of the utmost importance that the eellar and basement
floors should be laid so as to be absolutely impervious to ground
air. The significance of this, from a health point of view, has
already been noticed, and it is impossible to over-estimate it.
The damp and disagreeable odour that rises from cellars is well
known to every one, yet, even in modern buildings, precautions
are seldom taken to correct the evil. Cellar floors are usually
formed of bricks set on the ground itself, without even a bed of
mortar being interposed, and thus but little opposition is offered
to the entrance of unwholesome effluvia, which are attracted by
the warnith of the house, from an area considerably larger than
that upon which it stands.

That this happens there is ample proof in the penetration of
gas from leaking street mains, especially during a continued
frost, when the ground outside the house is more or less her-
metically sealed, and the cellars are the only vents. If, then,
ordinary gas can find its way into houses, why not sewer gas
from pervious sewers and cesspools as well as the ground air,
1t may be, from a made site formed of decaying vegetable and
animal matter!?

The following striking example of the danger arising from
pervious cellars recently occurred in the author’s experience,
and was attended with serious consequences.

In Darlaston, a mining town in South Staffordshire, a whole
family, including the father, mother, and three children, were
found one morning early in January, 1891, in bed, on the first,
floor of a small cottage, in a comatose condition. From this state
1t was impossible to rouse them, and unconsciousness lasted from
twelve to twenty-four hours. The medical man in attendance at
fivst could not account for the symptoms, and the condition of the
patients was so serious, that he remained in the house for three
hours. At the end of this time, he, as well as friends of the
family who were assisting, began to suffer from severe headache
and lassitude, and then it was decided to remove the patients to
another house. as it was suspected that the symptoms were in



166 PRACTICAL SANITATION,

some way associated with the surroundings or the cottage. The
opinion that the illness was owing to some atmospherical cause,
was ultimately strengthened by the discovery that two canaries
and a cat had died during the night in the kitchen of the
cottage, the former in a cage, and the latter in a cupboard, the
door of which was open. The same morning, also, in a house on
the opposite side of the road, the occupants of which had, for
some time, suffered from headaches and depression, two birds
were found dead in their cage in the kitchen. It is important
to notice that all the animals died in the respective kitchens of
the houses—and, therefore, on the ground floor—while the
families slept on the first floor, a circumstance to which, in all
probability, they owed their escape from death.

Enquiry afterwards elicited that the family in question, as
well as at least two other families in adjoining houses, had
suffered from headache, &c., more or less persistently for three
weeks, a period which corresponded exactly with the existence
of a fire in a disused mine, the workings of which were within
60 feet of the surface.

It was afterwards proved by analysis that poisonous air,
containing carbonic oxide gas (see p. 63), the result of the
combustion under ground, was being discharged into the houses
through the pervious cellar floors, and this gas, combined no
doubt with carbonic acid gas, was the undoubted cause of the
illness.

It is interesting to notice, that for several weeks previous to
the occurrence, the surface of the ground had been covered with
snow, and frozen to a considerable depth ; had this not been the
case, possibly the illness would not have occurred, at any rate in
such a severe form.

Such an occurrence as that just related is, happily, rare, but
it possesses an interest to health officers, beyond the fact of its
being unique, in the lesson that it teaches as to the importance
of so constructing cellars of houses, that they shall be im-
pervious to ground air.*

To render a cellar dry and impervious to ground air, it is
necessary to cover the floor with a non-porous material, but
unless a dry area or other contrivance has been provided, this
alone will not suffice.

Clonerete or asphalt, or both combined, is the most suitable
material for cellar floors. It is a mistake to suppose that
concrete, as it is commonly laid, is impervious ; in order to

* For a full account of the above occurrence, see a paper by the author
in Public Health for April, 1891,
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be so, it must be well rammed down and laid 6 inches deep, the
surface should then be well grouted with liquid cement, and
afterwards floated with a smooth surface of cement. Nothing
more need be done, as this will form an execellent floor, but, if ]:.t
is preferred, a surface of asphalt may be laid on the top, or it
may be bricked over, or stone flagging may be laid down. It 1s
necessary to provide for ventilation, by fixing air-openings under
the ceiling on opposite sides. .

Such a floor as this will answer very well for the ground floor
of houses without cellars, as it is smooth, cleanly, and free from
any cracks that will harbour dust. If, however, wood flooring
is desired, it should be laid on a similar bed of concrete, free
ventilation being provided for underneath, either by means of
ordinary air-bricks, or openings covered with iron-gratings, or by
the perforated glazed slabs already described (p. 159).

Ordinary wood flooring in kitchens is conducive to black
beetles, but what is known as a wood-brick floor, by reason
of its solid construction, does not favour such vermin, and is
warmer than bricks or tiles. These wood-bricks, which are
generally 10 inches long by 3 inches wide, and from # to
1% inch thick, are laid in a mixture of tar and asphalt, on a bed
of concrete. Such a floor is noiseless, durable, and cleanly.
Wood-brick floors are sometimes laid with the end grain of the
wood upwards, but they are not so easily cleaned, and they
stain more readily.

It is unnecessary to describe in detail the various kinds of
wood flooring (fancy and
otherwise) for upper rooms,
but a few points, of im-
portance in a sanitary sense,
may be mentioned.

In the first place, it is
essential that seasoned
wood only should be used,
otherwise spaces will very
soon be formed between
the boards, through which Fig. 90.
dust will fall into the space
between the floor and the ceiling below. It would astonish
most people to see the amount of filth that does so collect. To
avoid this, one or other of the various plans for uniting the
edges of the boards should be adopted, and the most usual is
what is known as the ploughed and tongued floor (see Fig.
90). Both edges of the boards are agrooved, so as to receive




168 PRACTICAL SANITATION.

strips or tongues of wood or iron, the groove being deep enough
to receive one-half the width of the strip, so that, when the
abutting board is pushed home, an equal width of strip is
embraced by both. If iron is used, it ought to be galvanised
to protect it from decay. The joints between the ends of the
timber are usually made by simply adjusting the two flat ends
together, but it is better, in inexpensive work, to splay the ends,
so that the one slightly overlaps the other. These joints ought
invariably to correspond with the joists, and contiguous boards
ought not to be jointed over the same joist.

Double joists, the upper lot for the floor, and the lower for
the ceiling-laths of the room below, are much to be preferred to
single joists only with ceiling-laths. They afford a firmer surface
for the plaster, which, in consequence, does not erack so readily,
and sound is less easily carried from one room to the other.

Wall-papers.—Mention has already been made of the most
suitable material for lining walls, the great object to be attained
being smoothness of surface, and non-porosity ; the decorative
part of the work has now to be considered, in so far as it relates
to health.

A wall-paper ought to have a smooth surface, so that dust
may not collect on 1t, although certain stamped papers that have
an uneven surface are easily cleansed. The worst dirt collectors
are flock papers. Most papers, unfortunately, absorb moisture,
but the worst in this respect are the so-called satin papers.
Washing papers are now manufactured, and some of these, for
example, that known as Muraline,” certainly do permit of
being washed without injury to the colour.

The most important consideration, however, in selecting
papers, is to avoid those that contain arsenie. Although
this danger is now pretty generally recognised, it 1s too often
disregarded, notwithstanding the fact that papers in all colours
can be had free from it, indeed the best makers no longer use
arsenic. It is popularly supposed that green is the only danger-
ous colour, and that the sole precaution necessary is to avoid it ;
this is an absolute fallacy, for other coloured papers may contain
arsenic.

The medicinal dose of arsenic varies from 5 to vz grain, and
when one considers that wall-papers have been found to contain
as much as 17 grains per square foot, the gravity of the question
becomes apparent. The danger attending the use of arsenical
wall-papers arises from the substance being inhaled, either as
dust particles, or in the form of a gas—namely, arseniuretted
Juydrogen, and the risk of both occurrences is increased by the
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methods adopted in the preparation of the paper. Size is used
for the purpose of retaining the colour, :ancl when 1t [11-1E§ it has
a tendency to crack and peel off, carrying with it particles of
colouring matter, which are thus disseminated throughout the
air of the room. It would appear also that size, in combination
with arsenical compounds, has the power of liberating the highly
poisonous gas already mentioned, which, owing to 1ts ready
absorption by the lungs, is the most fatal form in which the
poison is met with. _

There is no simple test by which the public can ascertain the
presence of arsenic in wall-paper, so that the only safeguard
is to deal only with reliable firms, and if there 1s any reason
to doubt their honesty, it is well to ask for a guarantee with
regard to the purity of the paper, which may afterwards be
verified by the certificate of an analyst. It may be mentioned
in passing, although it does not come within the scope of this
work, that certain articles of clothing—muslin for example—
as well as artificial flowers, and toys, may give rise to arsenical
poisoning.

Re-Papering of Walls.—Before re-papering a room the old
paper ought to be completely removed, and the walls should be
thoroughly cleansed. This is a practice which is by no means
invariably followed, although a moment’s thought will convince
one of its importance. Layer after layer of paper is applied, one
above the other, by means of paste composed of organic matter,
and the result of this is that decomposition, which is encouraged
by the moisture and heat of occupied rooms (see p. 69), ultimately
takes place, and unwholesome smells are given off.

In concluding this chapter on house construction, it may be
laid down as a general axiom, as regards the interior, that angles
and projections should be avoided as far as possible, especially
in situations beyond convenient reach, as they encourage the
accumulation of dust and dirt. This caution applies equally to
articles of furniture, such as wardrobes, projecting cupboards,
and bookcases, the tops of which, in place of being perfectly flat,
have usually false cornices attached for the sake of appearance,
forming deep receptacles in which the dust of ages collects. In
the case of new houses, it is becoming customary to construct
such articles of furniture as fixtures in the walls, a practice
which economises space, and obviates the nuisance referred to.

To facilitate cleansing, it is also desirable that all floor cover-
ings should be easily removed, Carpets ought not to extend
over the whole floor, as they will then seldom be taken up,
owing to the labour involved in moving heavy side pieces of
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furniture. Thus dirt will collect within the texture of the
material, and be scattered throughout the air of the room by
persons walking about. In bedrooms especially the less floor
covering there is the better.

Unless under exceptional circumstances, wooden floors should
not be washed, as damp is thus diffused throughout the room,
This is especially important in the case of hospital floors. Polish-
ing with beeswax is a far better proceeding, and it renders the

o
=
floor almost non-absorbent.*

CHAPTER IX.

INFECTION AND DISINFECTION.

Tae subject to which this chapter is devoted is one which
ought to engage the serious attention of the Sanitary Inspector
and the public generally. It is one concerning which the grossest
ignorance prevails, at the cost of a large amount of needless
suffering and death. The royal president of the recent Inter-
national Congress of Hygiene and Demography, in alluding in
his inaugural address to the class of diseases known as prevent-
able, asked the question, ¢ If preventable, why not prevented ?”
In reply, it may be said that apathy and ignorance on the part
of the public are mainly responsible, and until the people wake
up to the fact that without their assistance the efforts of sani-
tarians to stamp out contagion must be largely inoperative, little
advance can be made.

In order to appreciate the importance of the precautionary
measures which are recommended for the purpose of preventing
or limiting the spread of infectious disease, it is necessary in the
first place to consider what the nature of the infective agents 1s,
and by what channels they enter the body. There are few sub-
jects more interesting, none more important to the sanitarian,
than investigations into the nature of that something, outside
and apart from our bodies, to which we owe the existence of
infectious disease. Modern research in this direction has

* For a more detailed, and at the same time simple, account of the
rinciples of house construction, see the chapters devoted to the subject

y Mr. P. Gordon Smith and Mr. Keith D. Young in Owr Homes, edited
by Shirley F. Murphy.
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thrown considerable light on what formerly was wrapt in
obscurity, and although much yet remains to be discovered,
what has already been accomplished has exposed many fallacies
and brought about many changes in the old methods of pre-
vention. . 1

The researches ot Pasteur, Koch, and Klein, along with those
of many other investigators, have revolutionised preventive
medicine, and, through their labours, the truth of what was
known as the “germ theory of disease” may now be said to
have been proved. As the discovery of the cause of disease is
the first step towards the remedy, the more accurate our know-
ledge, the more active must our efforts be to make use of it.
The investigations of these men have exposed dangers to health
formerly unthought of, and already fresh legislation has been the
result.

More particular attention has thus been directed to our food-
supply as a source of danger to health, and this has led to the
introduction of the ¢ Dairies, Cowsheds, and Milkshops Order,”
and the recent ‘Infectious Diseases Prevention Act,” both of
which have added to the responsibilities of sanitary authorities.
The study of diseases of animals in relation to those of man has
brought to light new dangers; for example, the investigations,
at the instance of the Local Government Board, into the cause
of the now celebrated epidemic of scarlet fever at Hendon,
and later at South Kensington, in which the contagion was
apparently traced to an epidemic affection of the teats of cattle
of a trivial nature.*®

Dr. Creighton and others have established the identity be-
tween tuberculosis in man and animals, and the knowledge that,
probably, the bacillus of tubercle, the micro-organism of that
most fatal disease—consumption—may be introduced into the
system by cow’s milk and butcher’s meat, has led to important
results.+

Again, as regards the channels by which the contagion of
diphtheria may gain admission, the opinion that domestic
animals are in some cases responsible has, during the past few
years, been gaining ground. In 1888, Dr. Bruce Low, in a
report to the Local Government Board on an epidemic of this
disease which occurred at Enfield, mentioned an instance in
which a cat seems to have communicated the infection. It

* Bee also an account of an epidemic of scarlatina by Dr. Bostock Hill,
Public Health, August, 1891.

't It is still an open question whether the flesh of animals suffering slightly
from tubercle of the lung only ought to be condemned ; see Chapter X,
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appears that a child, who died from the disease, had vomited
on to the floor on the first day of illness, and a cat was seen to
lick the vomit. In the course of a day or two (and after the
boy had died) the cat was found to be suffering severely from
symptoms very similar to those noticed in the case of the boy,
so much so that the owner destroyed it. Karly in its illness
this cat was let out into the back yard, and a few days later a
cat belonging to a neighbour, which had also been in the yard,
was found to be suffering in the same way. The second cat,
during its illness, was constantly nursed by four little girls, all
of whom developed diphtheria, and, apart from this, no other
source of infection to which they had been exposed could be
traced.

Dr. Klein, in a communication to the Royal Society in May,
1890, gave it as his opinion, and supported it by very striking
evidence, that not only cats, but cows also, are liable to suffer
from diphtheria.

Although, no doubt, in time further evidence will be forth-
coming to establish a closer connection between the diseases of
animals and those of man, by far the most frequent cause of
infection is personal communication, either direct or indirect.
This will be dealt with in discussing the preventive measures
appropriate to each disease. _ :

The belief, then, that all infectious diseases are associated with
minute living germs (micro-organisms) is now generally
accepted ; in fact, in the case of several diseases the connection
has been demonstrated.

These germs possess an independent existence, and, when
introduced into the body, have the power of multiplying
enormously. Whether they are the direct cause of the diseases
with which they are associated, or whether the cause is to l'JE
attributed to morbific materials to which they give rise, is still
an open question, but this does not affect the main fact that
their presence is an essential element in the production of what
are known as specific infectious diseases. Neither does it
matter, for our present purpose, in wl}at manner theu: existence
within the body gives rise to the manifestations peculiar to each
form of disease. _ / _

Some of these organisms are extremely tenacious of life, as 1s
shown, for example, by the fact that the contagion of scarlatina
has been proved to retain its virulence for years in clothing.

In order to combat the diseases of the infectious class, 1t 1s
necessary to know the habits and understand the requirements of
the organisms which give rise to them, and as filth, in its broad
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gense—foul air, foul water, and foul surroundings—is the chief
essential to their existence, cleanliness is the weapon to be used
against them, That filth and disease go hand in hand has Juug
been recognised ; it is the discovery of the reason that is pf
recent date. The old argument—still often used—that certain
insanitary conditions, to which any outbreak of disease 1s
attributed, had long existed without serious consequences, can
now be answered as follows:—* True, but the one element
necessary—the specific germ—was not present, although every-
thing was ready for its reception ; it might have come and gone
had it not been so well received, and no one need have been
conscious of its presence.” Although, then, to the naked eye ihe
actual organism of disease is not visible, the conditions upon
which its growth and development depend are, and it is to these
that our attention must be directed in order successfully to
prevent the ravages of the invisible foe. Given a perfect state
of cleanliness, in the broadest sense of the term, most diseases of
the contagious class would become things of the past. Until
this state of perfection is reached (should this ever happen),
we must be prepared with the means of destroying contagion
when 1t is met with.

Beaaviovr oF CoONTAGION WITHIN THE DBoDY.

After the introduction of the contagion into the body, by what-
ever channel, some time elapses before the disease manifests
itself ; this is termed the period of incubation, and it varies
in different diseases from, it may be, a few hours to several
weeks or even longer. This fact has an important bearing in
connection with the preventive measures to be adopted, and it
will be referred to again when we come to consider each disease
separately.

During this period the germs rapidly multiply within the
body, until what is termed the period of invasion is reached,
when symptoms peculiar to the disease in question become
manifest. The severity and duration of the second period
varies, although in some diseases, such as enteric fever, the
duration is fairly constant, but, sooner or later, if no secondary
consequences follow, and the patient survives, the disease ends
in eonvaleseence.

The period of greatest danger, from an infectious point of
view, varies in different diseases. In measles and whooping-
cough, for example, it corresponds with the early stage of the
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malady, in enteric and typhus fevers with the acute stage,
while in the case of scarlatina, small-pox, and possibly diphtheria,
the danger is greatest in the later stages and during convalescence,
although small-pox and diphtheria are both highly contagious
from the first.

MEAN ANNUAL MORTALITY FROM SCARLATINA PER MirturoNy LiviNg
AT SUCCESSIVE AGE-PERIODS, 1859-85.

Axxoar Dearss per Micviox Livixe.

Age.
Males. Females.
0—1 1,664 1,384
1 —2 4,170 3,874
2 —3 4,676 4,491
3—4 4,484 4,332
4 — 5 3,042 3,556
0-- 5 ' 3,681 3,482
5 — 10 1,667 1,613
10 — 15 346 381
15 — 20 111 113
20 — 25 59 77
25 — 35 36 58
35 and upwards. 13 15
All ages. 3 778 717

Tt must not be inferred, however, from these remarks that a
relaxation in the precautionary measures adopted is justifiable
during any stage of infectious disease, and it must be remembered
that as stringent precautions are necessary in mild as in severe
cases, for it does not follow that the type will be maintained—a
serious case may owe its origin to a mild one.
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The common practice of exposing children to infection, on the
pretext that the ailment, whatever it may be, is mild in its
nature, and that, sooner or later, they will contract the disease
in any case, is greatly to be condemned. One especially hears
this argument used during outbreaks of measles, whooping-
cough, and scarlatina. It is, however, highly fallacious, for the
following reasons :—(1) A mild case may give rise to a serious
one; (2) it by no means follows that all should suffer during
some period of their existence; (3) one attack does not neces-
sarily afford protection from a second ; (4) the fatality in children
is nearly always greater than in adults; (5) the liability to
attack diminishes with age.

Case-MorrariTy, DearES PER 1,000 CASES OF SCARLATINA
IN Hosrrrars 1874-85.%

Age. Males, Females.
0—1 395 442
1—2 384 346
2 —3 255 226
3 —4 184 174
4 — 5 130 112
60— 5 241 217
5 — 10 _ 106 97

10 — 15 56 53
15 — 20 40 94
20 — 25 39 32
25 — 35 75 43
39 and upwards, 85 65

* English figures seem to show a greater case-mortality in the second

than in the first vear of lif : vid : : : Ly
Ui iing 181:;?—8. ite; vide paper by Dr. Whitelegge, Epidemilogical

The foregoing tables, bearing on the last two statements as
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regards‘scarla,tina, are taken from the Registrar-General’s Report
for 1886. The influence of sex, both as regards fatality and
Jiability to attack, is also shown, but this does not concern us,
As the figures on p. 174 are based upon nearly half a million deaths
from scarlatina, which were registered during 27 years, con-
clusions may safely be drawn from them. The small number of
deaths among adults as compared with children is very striking ;
th:}t this is not entirely accounted for by the tendency to attack
being greater in children, the figures on previous page show.

These figures are based upon 17,795 cases of scarlatina, which
were treated in the Metropolitan fever hospitals during twelve
years (1874-85), and 5,000 cases recorded in the different reports
for Christiania as having occurred during four years (1870-73).
The reason for including the latter cases was, that the records of
the English hospitals did not permit of the deaths which occurred
in children under five years being sub-divided into yearly age-
periods, whereas the figures taken from the Christiania reports
were 50 sub-divided, and as the death-rates under five years prac-
tically correspond in both cases, it was thought reasonable to
conclude that the same would hold good as regards the yearly
periods. Further comment upon these tables is unnecessary ;
they prove conclusively that the longer an attack of scarlatina
is delayed after the fifth year of life, the less likelihood is there
of its occurrence, and that, should it occur, it is less likely to
prove fatal for every year that it is delayed after the second
year of age.

As regards measles and whooping-cough—the other two diseases
which are erroneously regarded as being incidental %o the lives
of all—practically the same remarks are applicable, although
statistics on a large scale, showing this to be the case, are not
available. Both of these diseases are less likely to occur in
adult life than in childhood, and the risk of death is far greater
in infants. Sixty per cent. of the deaths from measles occur
during the first two years of life, 75 per cent. during the first
three, and over 90 per cent. occur among children under five
years ; while of the fatal cases of whooping-cough, 40 per cent.
occur under one year, 79 per cent. under two years, and Y6 per
cent. under five years,

Enough has been said to show the risks that children run
through careless exposure to infection, and the facts cannot be
too forcibly brought home to those whose duty it is to protect
them
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(GENERAL PREVENTIVE MEASURES.

Before discussing in detail the special preventive measures
recommended and practised in the case of each disease belonging
to the infectious class, it may be well to consider the general
principles that ought to guide one in forming an opinion regard-
ing their efficacy under the following heads, namely—IJsolation,
Quarantine, and Disinfection.

Isolation of the patient, to be effective, cannot under ordinary
circumstances be accomplished at home, but in large establish-
ments it may, provided serupulous attention is paid to certain
details of management. Sometimes one does meet with thoughtful
and intelligent parents, who in their anxiety to save the rest of
the household from the disease, and at the same time keep the
patient under their immediate care, will carry out, to the letter,
all instructions regarding the requisite preventive measures ;
but more frequently, however anxious people may be not to err
in any direction, inexperience is very apt, sooner or later,
during a long and anxious illness, to lead to the neglect of some
vital precaution. As a rule, the only person to be relied upon
is a good nurse, who, from long training and experience, has
acquired habits of caution which have become almost automatie.

Having selected rooms at the top of the house (or, better stili,
in a detached wing) that may be set apart for the patient and
his attendants, all unnecessary articles of furniture, carpets,
curtains, and bed-hangings should be removed, only such as are
essential being retained in the room. The other occupants of
the house must be forbidden, on any pretext whatever, to pass
beyond a certain limit, and all necessaries, such as food, coal, &e.,
should be carried that distance and no farther.

Attention to ventilation in the sick room, by the frequent
opening of windows at the top, is of the utmost importance, and
a fire ought always to be kept burning, whatever the season may
be, to insure that a constant current of air shall pass into the
room and up the chimney, and thus limit the risk of infected air
passing from the room into the house; besides, by having a fire
in the room, all useless infected articles may be burned at once.
No articles of clothing, or utensils, should be taken out of the
room without first being disinfected, in a manner to be deseribed
presently. The persons in charge of the patient must not leave
the room w;thnut first washing their hands and changing their
outer clﬂrl;hmg. It is well that the dress worn in nursing the
case (which ought to be of a washing material), should be left in

12
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the‘ sick room, and the substitute put on in an adjoining room,
which also must be looked upon as closed to the rest of the
household.

_The common practice of hanging sheets, moistened in supposed
disinfectants, outside the door of the sick room, serves no pur-
pose whatever, as, even allowing that the material used may be
a disinfectant, any air passing out of the room would not pene-
trate the sheet but pass under or round it. Vessels placed
about the house, containing Condy’s fluid or carbolic acid, are
equally useless; both certainly act to some extent as deodorants,
but by far the best deodorant is fresh air. The public have a
strong faith in such measures as these, although, as will presently
be explained, they have no real virtue, and on the ground that
the false security they afford may encourage a less careful
observance of needful precautions, their use ought to be dis-
countenanced.

From the above account of what is essential to successful
isolation, it will be apparent that the conditions cannot be ful-
filled in the case of cottages and small houses.

With regard to the period during which the patient should
remain isolated, that is a question which must be decided by the
medical attendant, who ought to certify when the time of danger
%5 past; it varies in different diseases, as will be pointed out
ater.

The structural arrangement and management of isolation
hospitals hardly come within the scope of this little volume,
but as it is only by their help that we can hope to cope with
epidemics, and as at present their provision is entirely optional,
it is important that the attention of sanitary authorities should
be called to their true value as part of the necessary machinery
of public health administration, in conjunction with the adoption
of the recent Compulsory Notification of Infectious Piseases Act.
It is only by the immediate isolation of early cases that one can
hope to prevent an extension of infectious disease, and money
is certainly well spent in providing the means of doing this, for
not only is disease thus curtailed, and life saved, but economy
is exercised, for illness means poverty, and poverty increases
the rates.

In the case of small districts, there is, no doubt, some excuse
for the absence of hospital accommodation, although the law
provides for the union of districts, and consequent division of
cost (a provision which some authorities have availed themselves
of), but until the present permissive clause is made compulsory,
or the provision of hospital accommodation is intrusted to
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County Councils, little will be done in this direction. Were
this branch of preventive medicine intrusted to a Central
Authority, efliciency and economy would be secured. For
example, a staff of trained nurses could then be established in a
central position, and, as occasion required, they might be drafted
off to any part of the county. The number of this staff could be
regulated in accordance with the prevalence or otherwise of
epidemics, but the probability is, that it would be fairly constant,
and it is conceivable that, if necessary, one county might assist
another, at times when the strain was greater in one than in
another. By such a system as this, economy would undoubtedly
be effected, and there need no longer be any delay in the isola-
tion of first cases. At present, in the case of small hospitals
with no permanent staff, this delay does occur, and often leads
to unnecessary extension of disease.

To bring about this change legislation is necessary, and we all
know that means time; those who are striving to bring about
local reform under present conditions, must, therefore, be cau-
tioned not to relax their efforts, as any expense that is wisely
incurred will not be thrown away, whatever the future has in
store for us.

In addition to isolation of the patient, it is necessary, in order
to secure the full benefit from such a proceeding, to impose a
period of quarantine—varying in different diseases, and regu-
lated by the duration of the ineubation stage—upon all those
previously in contact with him. It is obvious that unless this
precaution is observed, the object aimed at, namely, the stamping
out of the disease, may be defeated, for others may already have
contracted 1t, and thus the poison may be disseminated broadeast.

Difficult as it is to secure proper isolation, the difficulty is still
greater as regards quarantine. When illness oceurs in a family,
it is more than ever necessary that the bread-winners should be
at work. This argument, however, does not apply in the case of
children, who ought always to be kept from school until all
danger of communicating the disease is over. If the patient has
been isolated, and the premises have been thoroughly disinfected,
this period need not be prolonged beyond the full extent of the
Incubation period of the disease in question ; but if, in the
meantime, other members of the family should show symptoms
of the disease, the quarantine period must start again de novo
after the isolation or termination of the fresh cases, and the
re-disinfection of the premises, &ec. In certain diseases both
iscl:-latinn and quarantine must be enforced more rigidly than in
others,
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_ In the case of small-pox, for example, both are of the utmost
importance, whereas a case of enteric (typhoid) fever does not
call for such extreme caution, indeed, quarantine if not isolation
may be dispensed with, provided every care is observed in deal-
ing with the discharges from the patient, according to the
instructions which are given later on. In the case of people
engaged in certain occupations, quarantine must be strictly
enforced. For example, tailoring, dress-making, glove-making,
washing, milk-selling, and people engaged in handling food or
clothing,

In some towns quarantine stations are provided by the autho-
rities, and the occupants of infected houses are granted free
board and lodging until the danger of communicating the disease
1s past.

In one town in Staffordshire the people themselves, assisted
by the employers of labour, render immense assistance to the
sanitary authority in preventing the spread of infectious disease,
by subscribing to a fund for enabling the workmen either to
stay away from work, or not to live at home when infectious
disease breaks out in their families. The men employed in those
works in which the ¢ Infectious Disease Fund” is established,
either have their wages paid regularly when not at work from
this cause, or are provided with lodgings away from home free of
cost, while the danger lasts. In this town, which has a popula-
tion of 36,000, during the year 1890, £312 was paid to workmen
from the fund in question. Commendable as this voluntary
effort on the part of the people is, it cannot be productive of the
good it might, because there is no isolation hospital in the
district. Quarantine is an excellent thing in conjunction with
isolation, but without the latter, the contagion is left to spread
from a multiplicity of unguarded centres, in place of being con-
fined to one selected spot. _

The question of the closure of schools during epidemics
is one concerning which a certain amount of difference of opinion
prevails, and it may conveniently be discussed at this stage as
the responsibility rests with the sanitary authority, under the
advice of the Medical Officer of Health.

The view held by some is, that it is a valuable measure to
adopt in all cases, while others doubt whether it has been
demonstrated that much good results from it. The truth pro-
bably lies between these two opinions, and no hard and fast rule
can be laid down; what is applicable to deqse]:{-populate_ﬂ
towns, may not apply to wid ely-scattered rural districts, and in
some cases a modified course might be the right one to adopt.
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In rural districts the school is the centre of communication
between families who possibly might otherwise see nothing of
each other. In such cases, to allow children from distant vil-
lages—where, say, gearlet fever 1s pl‘&valﬂnt———tl}. continue to con-
gregate daily, in a centre where they come 1n contact with
children from other villages where the disease does not exist,
would be a rash and dangerous proceeding ; but it does not
follow from this that complete closure of the school 1s essential
in every case, as the exclusion of all children belonging to the
infected area may, in many instances, meet the case. When
several centres of infection exist in a scattered district, there is
little doubt about the desirability of complete closure.

In densely populated urban districts, on the other hand,
where, apart from school attendance, the children freely associate
together in the streets and houses, the advantage of closing the
schools is not so obvious, although, of course, all children from
infected houses must be debarred from attending. At the same
time, it is but reasonable to suppose that the risk run by meeting
in the open air while at play is considerably added to by lengthened
and close confinement in badly ventilated class rooms. On the
whole, then, in arriving at a conclusion, while the consequences
from an educational point of view ought not to be lost sight of,
should any doubt exist with regard to the advisability of com-
plete closure, it is unquestionably the wiser course to err on the
safe side,

It is important that school teachers should be informed of the
existence of infectious cases when other children of the familics
attend the school, so that they may be in a position to prevent
their attending. Teachers may render valuable assistance to
health officers during epidemics by notifying that certain
children are absent from school owing to illness, as enquiry
can then be made with regard to the cause. This assistance is
usually willingly given, and is of value even if the Compulsory
Notification Act is in force in the district, as all cases are not
considered serious enough to require medical attendance, and so
the parents may plead ignorance of the nature of the ailment,
and not report the cases.

The all-important question of disinfection has now to be
considered, in relation to patients, rooms, and articles of clothing
and bedding.

The terms disinfectant and disinfection ought only to be
applied to substances or proceedings which are absolutely
destructive of the virus of disease. They are seldom, however,
used by the public in this strict sense. Many substances
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possessing merely antiseptic properties (the power of arresting
the development of germs), and even simple deodorants, are
erroneously supposed to be disinfectants.

It has been proved that during certain stages in the develop-
ment of disease organisms they are more tenacious of life than
at others, and that what will suffice to kill the mature germ may
be inoperative against the vitality of the spores or seed, which,
surviving, continue to develop when favourable circumstances
arise. A disinfectant, therefore, to be of any use, must not
only arrest the growth of, but absolutely destroy the
morbific agent ; any action short of this, as already hinted, is
worse than useless as regards checking the disease, for it gives
a false security, and so encourages laxity in the exercise of other
precautionary measures.

The following are the essential conditions in a true disin-
fectant :—

(1) That it shall be capable of killing germs and thewr spores ;
(2) that it shall be applied to every part ; (3) in sufficient strength ;
(4) for a sufficient time.

These conditions have been established by experiment—the
only safe method of arriving at a conclusion—and unless all are
complied with, danger is not averted.

The experiments were conducted as follows:—A substance
known to contain the virus of a certain disease, was subjected to
the various methods of disinfection in use, and its virulence was
afterwards tested by one of two methods—either by inoculating
an animal susceptible to the disease in question, or by placing
the material under conditions favourable to the development of
the germs (cultivation), and observing the result. In the first
case the animal will contract the particular disease unless the
vitality of the germs has been absolutely destroyed, and in the
second case failure is demonstrated by the fact that fresh germs
will develop in the cultivating medium.

Of course these experiments were conducted with the utmost
care, and the accuracy of the results was in all cases verified
by “control experiments,” that is, by inoculating with or
cultivating the same virus which had not been disinfected.

The particular germs selected for these experiments were
those which are associated with anthrax disease (anthrax
bacilli). These were chosen for two reasons—Afirst, bei:ause
they can easily be cultivated, and when inoculated into animals
susceptible to the disease, they give rise to unmistakable
symptoms ; and secondly, because the spores of these germs
are not readily killed ; therefore, what will destroy them will
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in all probability with greater certainty destroy those of other
diseases. *

Process oF DISINFECTION.

The process of disinfection is conducted in a variety of ways,
according to the necessities of the particular case—rthat is, whether
it be rooms, articles of clothing or bedding, discharges from
patients, food and drink, &c., that are infected. The_means at
our disposal are—(1) heat (dry or moist); (2) chemical sub-
stances (in liquid or powder) ; (3) fumigation (by gases or
vapours) ; and last, but by no means least, (4) fresh air and
general cleanliness. Each will now be considered in the
above order.

Heat is the best disinfectant we possess. By boiling an
infected liquid or any article of clothing for ten minutes all
disease-germs and their spores are destroyed. So, by exposing
any infected article to steam at a temperature of 212" F., pro-
vided the second and fourth conditions (p. 182) are complied
with, all danger is removed.

Dry heat is by no means so efficacious as moist. Experiments
made by Drs. Parsons and Klein{ show that it requires an
exposure for a period of four hours to a dry heat, at a tempera-
ture a little over that of boiling water (212" to 216" F.), to destroy
the spores of the anthrax germ ; when the heat is raised to 245" F.,
however, one hour's exposure suffices. It must be remembered,
however, that the latter temperature, as far as dry heat is con-
cerned, very closely approaches the scorching point, most articles
being injured by long exposure to a temperature above 255° F.

‘When the question of dry or moist heat is considered from the
point of view laid down in the second condition, namely, that
shall be applied to every part, the advantage is again found to be
in favour of the latter, hecause the penetrating power of moust is
much greater than that of dry heat. DMost articles that have to
be disinfected in this manner—Dblankets, pillows, &c.—are bad
conductors of heat, and as the infection is not confined to the
exterior, but may penetrate into pillows and beds, and be en-
closed in folds of blankets, it is essential that the temperature of
the interior should be raised to the required point. The follow-
ing figures show how difficult, indeed, how impossible it is, with

* For a simple account of the methods of cultivation, &e., of germs, see
The Story of the Bactevia and their Relations to Health and Disease, by T.
M. Prudden, M.D., published by (. P. Putnam & Sons.

t Supplement, 14th Annual Report Local Government Board.
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dry hllea.t, to arrive at this result. They are the outcome of 120
experiments by Dr. Whitelegge, with one of the best hot-air
d}amfectmg apparatus in the market (Ransom’s), and the figures
given represent the mean of those obtained in the series.

During the whole period of exposure, the air introduced into
the_apparatus was heated to a temperature of 255° F., while the
registered temperature of the escaping air at the end of the ex-
periments ranged from 245° to 250° F.

REGISTERING MAXIMUM THERMOMETERS PLACED BENEATH LAYERS
OF BLANKETS.

Duaration of 2 4 G 12 18
BXpOSUra, Layers. Layers, Layers. Layers, Lavyers,
4 hours, 220° F. 206° F. 190° F. 162° F. 139° F.
s . 226° F. 214° F. Ir 205° I, 174° F. 153" F.
|
8 s 230° F. 221° F, i 215° F. 196° F. 182° F.

The contrast between these results and those obtained by
another series of experiments with steam disinfecting apparatus,
is very remarkable, and demonstrates conclusively the advantage
of moist as compared with dry air. “An electric thermometer
set 8o as to ring at 212° F., was placed between sixteen or more
layers of blankets, and served to indicate the exact interval
between the first exposure to steam and the attainment of the
required temperature—namely, 212° F. . . . the maximum
interval noticed was 17 minutes.” *

Not only, therefore, is steam greatly superior to hot air, but
the economy in time required for the completion of the process
is immense. Remembering also what has been said with regard
to the inferiority of dry as compared with moist heat at the
same temperature, even when in perfect contact with the
infected article, and, considering that the one fails to do in
eight hours what the other can accomplish in seventeen minutes,
there is little question as to which should have the prefevence.

In the face of what has been said it may be asked, ** Is it worth
while continuing to make use of a hot-air apparatus?” The
answer is—‘ Most certainly, if a steam apparatus cannot be
obtained, only, take warning from what has been said, and con-
tinue the process for at least four hours after the thermometer

* Hygiene and Public Health, by B, A, Whitelegge, M. D,
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has registered a temperature of 255° F. in the interior of the
chamber.” It must be remembered that the experiments upon
which the requisite temperature has been fixed were conducted
with the virus of a disease which, of all others, is probably the
most difficult to destroy, and it is possible that a lower standard
may meet the case as regards some infectious diseases, although
the higher standard should be aimed at. The use of steam 1s
inadmissible in the case of leather articles and bound books, as
it destroys them, but, with those exceptions, it is less injurious
to clothing, &e., than hot air.

Ransom’s hot-air apparatus consists of an iron chamber
with an external covering of feit and wood which economises the
heat by acting as a non-conductor. The heat is supplied by
means of a circular gas-burner connected with the under surface
of the chamber by a flue which conducts the hot air, together
with the products of combustion, into the interior, equable distri-
bution being secured by a perforated plate at the bottom. An
outlet-flue is fixed at the top of the chamber. In both flues a
thermometer is fixed to indicate the temperature of the incoming
and outgoing air. In addition to this, a mercurial rsgulator is
fixed in the inlet-flue, by means of which the amount of gas
consumed, and consequently the amount of heat produced, can
be controlled, and this may be adjusted to any temperature
‘desired. As a precaution against fire, an arrangement is con-
nected with the outlet-flue by which, when the temperature
reaches 300" F., a link of fusible metal is melted, and by this
means a damper is closed and the supply of gas is shut off.

Washington Lyon’s steam apparatus is perhaps the one
most generally used for disinfection by moist heat. It consists
of an oval chamber with double walls, and a door at each end
fastened by screw-clamps, one for the introduction of intected
articles, and the other for their removal when the process of
disinfection is complete. Steam is discharged into the apparatus
by two pipes, the one communicating with the cavity formed by
the double walls, and the other with the interior of the chamber,
the amount of pressure in each case being indicated by pressure
gauges. The object of surrounding the chamber with this
“Jacket” of steam is, in the first place, to prevent loss of
heat, and secondly, to check condensation. The steam-pressure
usually employed is 10 lbs. per squave inch in the cavity of the
walls, and 5 lbs, in the interior. The articles to be disinfected
are conveyed to a room at the inlet end of the apparatus, the
walls and floor of which ought to be non-porous, to facilitate
cleansing, and which must be completely separate from the
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receiv_ing room ab the outlet end. Having placed the articles in
the wire-cage, or suspended them on the rack provided for the
purpose, they are then pushed into the chamber along rails, and
while the doors are being screwed up the steam may be admitted
into the jacket of the apparatus, so as to warm the chamber,
previous to its introduction into the interior. When the process
1s complete—in about half an hour—the steam is turned off from
the interior, and the door at the reverse end of the apparatus is
opened. It will assist the drying process, however, if the articles
are left in the chamber for a short time longer exposed to the
heat derived from the steam in the jacket, which has not yet
been turned off. It is astonishing, however, how slightly moist
the articles are, and how rapidly they become dry without any
assistance.

The superior penetrating power of steam is attributed
by Dr. Parsons to a variety of causes, and the following lucid
description of the two principal ones is taken from Prof A.
Wynter Blyth’s Manual of Public Health :—

1. ¢“Probably the most important is the large amount of latent
heat in steam. To convert 1 1b. of water at 212° F. into steam
at 212° F. requires nearly 1,000 times as much heat as it does
to raise 1 lb. of water from 211° to 212°F. Conversely a
corresponding amount of heat is liberated when 1 lb. of steam
at 212° F. is condensed into water at 212°F. When an object
is heated by being placed in hot dry air, not only is no latent
heat yielded up to it by the air, but on the other hand, before
the objec” can attain the temperature of 212° any water which
it may contain (and all textile fabrics, even though dried at
ordinary temperatures, retain a quantity of hygroscopic moisture)
must be evaporated ; in this evaporation heat passes into the
latent form, and the attainment of the required temperature is
thus delayed.

2. “When steam penetrates into the interstices of a cold
body it undergoes condensation in imparting its latent heat as
aforesaid to the body. When condensed into water it occupies
only a very small fraction of its former volume. To fill the
vacuum thus formed more steam presses forward, in its turn
vielding up its heat and becoming condensed, and so on until
the whole mass has been penetrated. On the other hand, hot
air in yielding up its heat undergoes contraction in volume it
is true, but only to a very small extent as compared with that
undergone by steam in condensing into water. Thus air ab
250° in cooling to 50° F. would contract to ¢ of its previous

volume.” (See Appendix B.)
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Another form of high-pressure steam disinfecting apparatus
is manufactured by'Goddard, Massey, & Warner, which differs
in certain details from Lyon’s ; and still another, van Overbeck
-de Meyer’s, which is designed for steam at atmospheric pressure.
Both of these, like Lyon’s, have been proved to fulfil all the
conditions of rapid and thorough disinfection, but with low
pressure the penetration of bulky articles is, probably, less rapid,
although Koch contends, however, that there is little or no
- difference, and if this be so, the simplicity and economy of the
low-pressure apparatus should entitle it to the preference.

The only efficient chemical disinfeetants which can now
be said to be practically available in a fluid form are—solutions
of eorrosive sublimate (bichloride of mercury) and earbolic
acid (phenol), the requisite strength of the former being 1 part
in 1,000, and of the latter, 5 parts in 100,

Carbolic acid has long been in popular favour as a dicin-
fectant, but, as a rule, it has been used in such a diluted form as
to reduce it to an ordinary deodorant, or at best an antiseptic.
Wynter Blyth * summarises the estimate he formed of it, as the
result of his own experiments and those of others, as follows :—
“. . . A per cent. solution is strong enough to destroy the
more feeble infections, but to be certain that the more resistant
forms of germ life are annihilated it will be necessary to use at
least O per cent. solutions in water, and the action must be pro-
longed ; if specific excreta are treated it is doubtful whether
9 per cent. solutions are of sufficient strength, because associated
with the hurtful material there is a quantity of organic matter
which must on the one hand remove some of the phenol from
the sphere of action, and on the other impede the contact of the
phenol with the substance which we wish to disinfect.”

In talking of the efficiency of a disinfectant of a certain
strength, it is necessary to bear in mind that it must come
in contact with the germs to be destroyed without undergoing
further dilution, and remain in contact with them a considerable
time—not less than twenty-four hours—so that, if the material
to be disinfected is bulky, the strength of the disinfecting solu-
tion must be increased accordingly. It is obvious from this
that the thorough disinfection of sewage is hardly practicable.

Corrosive sublimate is a far more potent disinfectant than
carbolic acid, as solutions only L. the strength (1:1,000) are
requisite. Unfortunately, its extremely poisonous character in-
terferes with its usefulness, but if it be artificially coloured (it is
naturally colourless), and kept only in specially-shaped bottles

* Manual of Public Health.
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with a prominent poison-label attached, the risk ought to be
reduced to a minimum.

Potassic permanganate in 5 per cent. solution acts as a
disinfectant when tested experimentally, but in practice it is
necessary to use it in such large quantity as to forbid its use for
any other than deodorising or antiseptic purposes. This arises
from the fact that the permanganate is used up in oxidising the
organic matter present in the infected fluid.

According to Koch, these reagents act as antiseptics (not as
disinfectants) when diluted to the following extent in water :—

Corrosive sublimate . 4 3 parts per 1,000,000
Potassic permanganate . FATIOE S ”
Carbolic acid . . : L2005 . N

Concerning the other so-called disinfectants, namely :—Chloride
of lime, chloride of zine, sulphate of zine, sulphate of copper, sul-
phate of vron, boracic acid, dc., experiment has proved that they
come short of what is required in a true disinfectant.

Fumigation, by any of the reagents commonly used, has
been shown by experiment to be far less effective than has
hitherto been supposed. In practice, all we can hope to accom-
plish is destruction of the less resisting organisms, so that the
process cannot be credited with true disinfecting powers.

Koch and others have demonstrated that sulphurous acid,
when present in the proportion of 1 per cent. of the space to be
fumigated, will destroy the germ of anthrax in half an hour, but
that six times that amount is inoperative against the spores of
the same organism even after several days exposure.

It has also been shown that the slightest covering will protect
the germs from the effect of the reagent ; for examyple, those that
were enclosed in the pocket of a coat escaped destruction—irom
this it is clear that any infection other than that which is
adherent to surfaces, is likely to retain its virulence after the

rocess has been completed.

Sulphurous aeid is generated by burning sulphur, bru_ken
into small pieces, in an iron vessel, and the quantity required
to yield 1 per cent. of sulphurous acid is 1 Ih. per 1,000 cubie
feet: of room space, that is supposing there is no loss from escape.
As, however, it is impossible to insure that all openings are
hermetically sealed, it is well to use a little more than this—
say 14 lbs. " The process is conducted in the following manner:—
Having carefully sealed all openings in the room, such as the
fire-place, the spaces round the window-sashes, and any ventilat-
ing openings that may exist, by pasting brown paper over them,
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the articles of furniture, and all articles that cannot be boiled or
otherwise disinfected, should be arranged so as to be as freely
exposed as possible to the fumes. The necessary quantity of
sulphur is then placed In one or more vessels (a sauce-pan
answers very well) according to the size of the room, in a large
room it is best to use two or more, placed well apart—and, as a
precaution against fire, it is advisable to place each on two bricks,
standing in a tray containing water, or supported on a pair of
tongs over a bucket of water. Having added a little methylated
spirit to facilitate lighting, the sulphur is then set fire to, and
the operator must at once leave the room, close the door, and
paste paper all round it. Of course if there is more than one
door in the room, the others should previously be similarly
sealed. The room must be left undisturbed for six hours, when
the windows must be thrown freely open, and allowed to remain
so for at least twenty-four hours. The furniture and other
articles ought then to be carried into the open air, where they
should undergo a thorough brushing and beating, and be left
exposed to the air as long as possible.

Chlorine gas is another reagent which is preferred by some.
The proceeding in this case, as regards the room, is the same as
when sulphur fumigation is practised. The most convenient
method of generating the gas is by adding strong hydrochloric
acid to chloride of lime, in the proportion of 1% to 2 pints of the
former to each pound of the latter, and this is the quantity
recommended per 1,000 cubic feet of space. In this case ordin-
ary basins must be used, not metallic vessels, and several or
them should be placed at various elevations about the room.
As the gas, which is very poisonous, is given off immediately, it
is necessary that the acid should be conveniently placed near
each basin, so as not to cause any delay in the operation, and the
operator must notice that the door is open so as to allow of his
iilmmediate exit. The room ought to remain closed for twelve

ours,

The_ after treatment of the room, no matter what fumigant is
used, is very important, and here it is that the mechanical etfect
of soap a:nd water is of service as a disinfectant. If the room
has previously been papered, the old paper ought to be stripped
off, and the walls re-papered. If, on the other hand, the walls
have been coloured, they should be scraped and lime-washed, or
at least the latter. Painted walls must be thoroughly washed
with soap and water, as must also the floor and all articles of
furniture that allow of it.
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SPECIAL PREVENTIVE MEASURES FOR VARIOUS DISEASES.

So far, we have been considering the question of prevention
from a general standpoint; we must now apply the principles
laid down to each of the more common infectious diseases, and
in order to do so it is necessary to go somewhat into detail con-
cerning the characteristics of each, not from the point of view of
diagnosis or treatment—questions with which medical men alone
have to deal—but simply in order to make intelligible the reasons
for the precautions recommended in each case.

First, then, with regard to quarantine and isolation. As
already stated (p. 178), the duration of each is regulated by the
period of incubation and the period of infection.

The following are the periods of quarantine and isolation
recommended :—

T e | ot e gt
exposure to infection. attack.
Small-pox, . b . 18 days. 6 weeks.
Chicken-pox, R TS 1o 3
Scarlet fever,. . . . 14 6
Diphtheria, . * ; 2 C: T
Measles, e T AR 16 . 3
German measles, . . : 18 L
Whooping-cough, . i . L] B B s
Mumps, : - . . 24 4
Enteric fever, . .+ 2L .
Typhus fever, . o L) R T

The quarantine figures (excepting enteric and typhus) are
those suggested by the Association of Medical Officers of Schools;
those in the second column cannot be regarded as fixed and
absolute under all circumstances. In the case of scarlet fever,
for example, until all “peeling” has ceased the danger of in-
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fection is mot over, and this may continue for a longer period
than six weeks. Neither in the case of small-pox is the limit a
safe one unless all scabs have fallen off. In fact, it is not. wise
to be guided by a hard and fast rule; in some cases the period
specified may be needlessly long, while in others it may not be
long enough ; the question can only be definitely settled by the
medical man in attendance.

With the medical treatment of infectious cases, as already
stated, we have nothing whatever to do, but a knowledge of the
special features of each, so far as they affect the management
from a preventive point of view, must now be considered.

Small-pox, although still a much dreaded disease, has lost
many of its terrors since the introduction of vaccination. The
period of incubation, when the disease is contracted in the
ordinary way by infection, is probably about twelve days, and
within two days of attack the characteristic rash makes 1ts
appearance. The disease is infectious from the earliest period of
its manifestation, probably by the breath, and danger exists
during the whole course of the disease, but particularly after the
pustular stage, when the scabs begin to separate. Danger is not
over until all scabs have separated; in mild cases this may
happen in about three weeks, but in others isolation may be
necessary for six weeks, or even longer. In most cases probably
the virus is inhaled, but in this, as in other infectious diseases,
it is possible food may be the vehicle. It would appear from
the evidence of recent epidemics that the infection may be con-
veyed by the air considerable distances, farther than is the case
with other infectious diseases, a circumstance which has an im-
portant bearing on the position of small-pox hospitals.

In the management of small-pox cases, the free ventilation by
open windows should never be omitted, and all the excretions
and discharges from the patient ought to be disinfected, either
by burning, or by the addition of a 1 per cent. solution of
corrosive sublimate—this strength is necessary because of the
diluting effect of the material to which it is added (see p. 187).
Only old pieces of linen, or other suitable material that may be
burned, should be used for the discharges, and all dirty linen,
sheets, &c., should be saturated with corrosive sublimate solu-
tion, 1 part per 1,000. During the separation of the scabs, the
application of vaseline or. olive oil will diminish the chance
of the infectious particles being scattered in the atmosphere,
but no disinfectant can be used in such quantity as will serve
any useful purpose, the oil simply acts mechanically in prevent-
ing the drying of the scabs.
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On the termination of the illness, the room must be disinfected
by the methods already described (p.158). The great preventives,
however, against small-pox are vaccination and re-vaccina-
tion. No one ought to be allowed to nurse a patient who has
not either had the disease or been successfully re-vaccinated,
and when an outbreak occurs, all persons over ten years ought to
be re-vaccinated, and no delay should take place in the vaccina-
tion of children however young. All persons, whether exposed
to infection or not, ought to be re-vaccinated after the age
of twelve, and this they can have done, free of charge, at the
vaccination stations.

People, also, who have not been successfully vaccinated or
re-vaccinated, and who may have contracted the disease, may
suffer from a greatly modified attack, if indeed it is not entirely
arrested, provided they are vaccinated within three days, or even
as late as the fifth or sixth day, after exposure to infection ; the
eavlier the operation is performed the better. The reason of
this is that the short period of incubation in the case of vaccina-
tion enables the effect on the system to be produced before the
onset of the malady itself. Strange to say, notwithstanding the
overwhelming evidence in favour of the efficacy of vaccination,
people are still met with who profess not to believe in it. The
question is at present being investigated by a special commission,
and it is to be hoped, that the report, when published, will, at
any rate, have some effect in silencing the opponents of the
practice.

PoOST-VACCINAL SMALL-POX MORTALITY.

Number of

Cases of Small-pox Classifled according to the Deaths per

1 Vup.ccinution Marks. cent, in each
Class

respectively.

| E

Unvaccinated, . ‘ A i : - . . 354
(1) Stated to have been-vaceinated but having no cicatrix, 21%
(2) Having one vaccine cicatrix, . ‘ atie e . T4
(3) Having two vaccine cicatrices, o N BT s 44
(4) Having three vaccine cicatrices, . . .+ 1}
(5) Having four or more vaccine cicatrices, . : 3
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Innumerable statistics might be brought forward in support
of vaccination, but the foregoing figures, the outcome of twenty-
five years observation by Mr. Marson, in 6,000 cases of post-
vaceinal small-pox in the London Small-pox Hospital, ought to
satisfy all whose minds are not prejudiced. : +

It is evident from these figures that, up to a certain point,
the protection afforded by vaccination is in accordance with the
number of cicatrices, a fact which ought to be impressed upon
parents (especially mothers), who do their utmost to limit the
operation to one, or at most two marks.

Chicken-pox is a disease which attacks persons of all ages,
but more especially children. It is not a serious ailment, and in
itself it is rarely, perhaps never, fatal. The period of incubation
1s about a fortnight, and the infection probably is communicated
by the breath of patients. The disease is highly infectious,
but, owing to its trivial character, disinfection is not usually
practised.

Searlatina or searlet fever, which are one and the same
disease, has already been commented upon, so far as its causation
1s concerned, in discussing the connection between certain
diseases of the infectious class in man and animals ( p- 171), but
as yet no mention has been made of the risk to which the public
are exposed, of infection being conveyed by milk directly con-
taminated by a scarlatinal patient. That such may happen in
this, as in other infectious diseases, notably enteric fever, is
unquestionable, and it behoves all those who are responsible for
the public safety, to bear the fact in mind in their endeavours to
arrive at the origin of such outbreaks.

A little advice to Sanitary Authorities on this subject may
not be out of place. Milk sellers are specially apt to conceal the
fact of the existence of infectious cases on their premises, or
among persons they employ, as they are well aware that the
law imposes certain conditions (see Appendix) with regard to
the conduct of their business under such circumstances, and
these must necessarily interfere with trade. When a culpable
disregard of those conditions is clearly brought home to any
individual, it is the imperative duty of the Authority to
prosecute the offender, not so much with the view of inflicting a
penalty, but rather as a wholesome example to other possible
offenders.

By far the most frequent cause of scarlatinal infeetion, how-
ever, 18 from person to person, through neglect of precautionary
measures, particularly in mild epidemics of the disease. Chil-
dren run about the streets when actually in the “peeling ” stage

13
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of the disease, convalescents are taken about the country in
public conveyances, and by rail, before the risk of infection is
over, infected clothing and other articles are recklessly sent to
the laundry ; in fact, the chanuels by which infection may be dis-
tributed broadcast among the people are endless, and yet the
responsible authorities in many cases do not even provide the
necessary appliances for disinfection. It is hardly reasonable to
look for assistance from the public when their appointed guar-
dians are so neglectful of the most ordinary precautions. The
incubation period of scarlet fever is by no means defined; it is
usually three or four days, but it may be as short as one day, or
as long as seven. The rash appears about twenty-four hours after
the attack. The disease is infectious throughout, and until desqua-
mation (peeling) is complete, and the throat symptoms have
entirely disappeared, the risk continues, and this may be for two
or three months. The contagion does not seem to be conveyed
long distances by the atmosphere, as is the case with small-pox,
although of this we have no absolute proof, but, as already
pointed out, infected articles or rooms, may remain so for long
periods, if not freely exposed to the air, or disinfected by other
means. The infection is given off by the breath, by discharges
from the throat, and by the scales during the later period of the
disease. The precautions to be observed as regards the patient,
clothing, &c., and the room, are similar to those recommended
in the case of small-pox.

Diphtheria, as regards its causation and prevention, has long
been the subject of much discussion and enquiry. Dr. Thorne
Thorne, of the Local Government Board, selected it as the sub-
ject of the Milroy lectures last year, and these, which have since
been published, must be looked upon as the standard authority
upon the subject. The following are the general conclusions the
lecturer arrived at :—

], That a disease which, judged by the description given of it
by different authors, is not to be distinguished from diphtheria
as met with in the present day, was known before the Christian
era, and prevailed in this country at intervals between the 14th
and 18th centuries.

«“ 2. That during the past twenty years there has been a pro-
gressive increase in the rate of mortality from diphtheria in
England and Wales.

€3, That whilst the diphtheria mortality remains as heretofore,
greater in sparsely peopled than in densely i:}habited districts,
a specially marked increase of its incidence is in progress in the
group of large cities and towns. The disease is becoming, in
fact, more and more one affecting urban populations.
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4, That the steady increase in the diphtheria mortality has
coincided, in point of time, with steady improvement in regard
of such sanitary circumstances as water-supply, sewerage, and
drainage. .

« 5, That, alike in the country generally, and in the group of
large towns, synchronously with the steady increase in the rate
of mortality from diphtheria, the death-rates from all causes, from
the group of ‘zymotic diseases’ (including diphtheria), and from
enteric fever, have undergone continuous and marked diminution.

¢« 6. That the broad geological features of a district have not, as
such, any observed influence on the development and diffusion
of diphtheria.

“7. That dampness of site, an aspect involving exposure to
cold wet winds, and a surface soil favourable to the retention of
wetness and of organic refuse, tend apparently to the fostering
and the fatality of diphtheria.

““8. That season has a marked influence on the manitestation,
and, above all, on the mortality from diphtheria. Epidemic
prevalences of the disease commonly commence in September,
reach their highest point during October and November, and
then subside slowly during the following months of December
and January—the smallest amount of mortality being witnessed
in the months May to July.

0. That there is some excess of diphtheria mortality in females
as compared with males, and that it is probably due, at all periods
of life, to greater opportunity of exposure of females to infection.

*“10. That age has an important influence on the incidence of
diphtheria ; the greatest number of cases, actually and relatively,
both fatal and non-fatal, occurring at the ages 3 years to 12 years.

““11. That prevalences of recognised diphtheria are commonly
associated in their beginnings, during their continuance, and,
after their apparent cessation, with a large amount of ill-defined
throat-illnesses, and that fatal attacks of diphtheria in many
localities get registered as croup, laryngitis, &e.

“12. That there is reason to believe that attacks of so-called
‘sore throat’ exhibit, under certain favouring conditions, a
‘progressive development of the property of infectiveness,” cul-
minating in a definite specific type which is indistinguishable
from true diphtheria.

“13. That diphtheria in the human subject commonly begins
as a local disease, manifesting itself at the point to which the
contagion has been conveyed aerially or otherwise, and that a
morbid condition of the tonsils, such as sore throat, whether duoc
to faulty sanitary circumstances, or dependent upon such diseases
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as scarlatina, meas] es, &e., operates, in the presence of diphtheria,
strongly as a predisposing canse to attack by that disease.

“14. That, apart from age susceptibility, ‘school influence,’” so
called tends to foster, diffuse, and enhance the potency of
diphtheria, and this, in part at least, by the aggregation of
children suffering from that ‘sore throat’ which commonly is
prevalent antecedent to, and concurrently with, definite diph-
theria,

“15. That there is abundant evidence to show that diphtheria
has often been conveyed through the medium of milk, and on
several occasions strong presumption has arisen that infectivity
of the milk has been due to some condition affecting the cow
herself.

“16. That the intimate cause of diphtheria is a micro-organism,
the bacillus diphtherie, cultivations of which, derived from human
diphtheria membrane, when inoculated into the cow, produce a
communicable disease, whicly is associated with certain definite
symptows, and with the secretion of milk charged with the same
specific bacilli.

“17. That a specific communicable disease can be produced in
cats as the result of similar inoculations, and that, on one ocea-
sion at least, the consumption by cats of the milk of cows su ffering
from the disease referred to has led o the production of ‘cat
diphtheria.’

“18. That, with a view to the preveation of diphtheria, the
following points should receive attention :—(a) the separation
of the sick from the healthy, including the control of school
attendances ; (b) the application to infected places and things of
measures of disinfection and cleansing ; (c) the use of such milk
only as has been boiled or otherwise cooked ; (d) the avoidance
of infection from domestic animals ; (¢) such choice of residence
as will secure dryness and general wholesomeness of site and
surroundings, together with ample exposure to sunli ght and free
movement of air.”

In the above summary particulars are introduced relating to
diphtheria, which have not been referred to in speaking of other
infectious diseases, for example, the seasonal prevalence of the
disease, but the conclusions are reproduced in full, because most
have a direct bearing on the question of prevention.

The period of incubation of diphtheria is probably from three
to five days, but cases occur which point to its development
almost immediately atter exposure to the infection, and, on the
other hand, it may be prolonged for even a fortnight. The details
of preventive measures to be observed are similar to those recom-
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mended in the case of small-pox, particular attention being paid
to the discharges from the throat and nose, and also to the
clothing and bedding.

Children from infected houses must be kept from school, and
in rural districts those living in villages where the disease is
prevalent, whether living in infected houses or not, ought to
remain at home. On the other hand, if the disease prevails
generally throughout a district, the schools ought to be closed
for a period, and during this time, they should be cleansed and
disinfected, a precaution which in all cases ought to follow the
closure of schools on account of infectious disease.

Measles, as already pointed out (p. 176), is a disease which is
most fatal in childhood, and more especially so among children of
the poorver classes, although in this respect it is not peculiar.
The incubation period is about twelve days, and it is highly in-
fectious from the first onset, before the characteristic rash makes
its appearance, and before the nature of the malady is apparent.
For this reason, and also because parents usually neglect all
precautions to shield others from attack, when once the disease
makes its appearance in a district probably few susceptible persons
escape. Isolation of cases on a large scale has, so far, never been
practised, but the closure of schools in rural districts at any rate
is a wise precaution fto take. Evidence points to the conclusion
that insanitary surroundings increase the fatality, but it has not
been proved that they increase the liability to attack. Apart
from the usual precautions of isolation and disinfection, no
special preventive measures are indicated.

German measles (fRitheln) is an affection accompanied by a
rash which resembles that of measles, although it is quite a
distinet disease. It is rarely fatal, and it is not highly infectious.

Whooping-cough is a disease from which people of all ages
may suffer, but it is far more fatal among infants than among
older children and adults. Its general prevalence, when once it
appears in a district, is to be attributed to its highly infectious
character, and to the reckless manner in which children are
taken about, even to public places, while suffering from it.
Neither water, milk, nor other food seem to be responsible for
its transmission, but it is readily communicated from person to
person by the air, and probably the contagion may be conveyed
considerable distances in this manner, as well as by articles of
clothing, &ec.

Isolation ought to be practised, and also disinfection of the
expectoration and vomit of patients, and of the sick-room on the
termination of the illness. The period of incubation is about a
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fortnight, and the infectious period continues throughout the
attack, and until the characteristic cough ceases, which may not
be for two months, or even longer.

Mumps is a nonfatal but highly infectious disease, the

contagion of which is conveyed by the breath of patients. It
has an incubation period of about a fortnight, and from three to
four weeks isolation is all that is necessary.
_ Enteric fever (typhoid) is the disease par excellence ot
Insanitary conditions, but that such in themselves, without the
introduction of a specific virus, can give rise to it, is, to say the
least, improbable. Highly polluted water may be consumed for
long periods; houses with every possible defect as regards
drainage, standing on land saturated with filth, and situated in
crowded and dirty neighbourhoods, may be occupied for long
periods with impunity so far as this disease is concerned, how-
ever much health may suffer in other respects; but given the
introduction of a case of typhoid into a locality where all or any
of these conditions are present, and its spread is certain. The
fact that it is not always possible to trace an outbreak to an
antecedent case, in an isolated locality, where the movements of
the people are known, in the opinion of some authorities, points
to the probable origin de novo of the disease. On the other
hand, as an argument against this, possibly a case so mild in
character as not to have been recognised may have been im-
ported. Again, until we are familiar with the conditions upon
which the development of the virus depends, judging from what
we do know concerning the life-history of some micro-organisms,
and how their growth may be interfered with, while their
vitality is not destroyed, by a few degrees difference in tempera-
ture, for example, it is impossible to deny that the typhoid germ
may lie dormant for long periods until circumstances favour its
renewed vitality. Granting such a possibility, there need be no
limit to the interval between two or more outbreaks of the
disease, consequent upon one original importation.*

It matters little, however, from the point of view of preven-
tion, which theory is the correct one, so long as the important
fact is remembered that serious consequences may result from

the existence of sanitary defects.
Enteric fever differs from the other diseases we have been

considering in the fact that the poison does not seem to be
carried from one patient to another by means of the air. The

* See a paper by the author entitled ““ An Outbreak of Enteric Fever
apparently traced to an antecedent case after an interval of twelve months.”

— British Medical Jowrnal, April 2nd, 1892
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great source of danger lies In the bowel diseharges, hence the
risk that attends leaking drains and cesspools, and pervious
wells, and hence the reason why water, directly, or indirectly
through the medium of a milk-supply, is so frequently the cause
of typhoid being distributed broadcast among a community.

The points to attend to, then, in-the management of cases,
ave scrupulous cleanliness and thorough disinfection of the dis-
charges. Nurses, for example, must be careful, in handling food
of any deseription, to see that their hands are clean, otherwise
the poison may be conveyed in that way. No typhoid stools
should be thrown into a privy, or discharged into a cesspool,
and, until they have been disinfected in the manner recom-
mended in the case of small-pox discharges (see p. 191), they
ought not to be discharged into any drain. The best method of
getting rid of such discharges in country districts is to bury
them (after disinfection) a good depth in the ground, at a site
far removed from any water-supply.

These precautions must be continued until convalescence is
established, and the stools have acquired their natural appearance.

From what has been said, it will be understood that in all
outbreaks of typhoid the existence of antecedent cases ought to
be enquired into. The sanitary conditions should be carefully
investigated, in relation to the house, its surroundings, and its
water-supply. It is important to ascertain, in the absence of
any local cause to which the origin may without doubt be
attributed, whether the patients have previously been in any
locality where cases have occurred, and in forming an opinion
regarding this, one must be guided by the period of incubation,
which varies from two or three days up to three or perhaps four
weeks, although the usual period is from twelve to fourteen days.
Lastly, the milk-supply must be enquired into. This may
involve a considerable amount of trouble, for if it does not come
direct from a dairy-farm, it has to be traced from thence through
the milk-seller, and all the possible risks to which it may have
heen exposed during storage and distribution, and the existence
of tutlh’fr cases that may be connected with it, must carefully be
noted.’

Typhus Fever.—The prominent features of this disease are
(1) its association with dirt, poverty, and distress, and (2) the
ir':af_e with which it may be prevented by cleanliness and venti-
ation.

* See p. 4 for effect of improved sanitary conditions on the death-rate
from enteric fever ; also ** Ninth Report of the Medical Officer of the Privy
Couneil,” 1866,
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The contagion, although very virulent in close proximity to
the patient, soon loses its virulence when dispersed in the
atmosphere. For this reason, in addition to isolation, quar- .
antine, and disinfection, the necessity for free ventilation of the
sick-room which applies to all infectious cases is more than ever
mdicated, and hence it is that the improved condition of dwell-
ings has practically abolished the disease from the category of
English epidemics. It is true that cases do occur in cleanly
well-to-do households, but never, probably, except from direct
contact with a previous case. From analogy, we may conclude
that typhus fever is the outcome of the introduction into the
system of a specific germ, but experience shows that insanitary
conditions must co-exist, although, probably, in themselves they
cannot give rise to the disease.

The period of incubation is by no means defined, and is pro-
bably dependent upon the amount of concentration of the poison.
Twelve days is perhaps the usnal duration, although, possibly, it
may be as short as a few hours, or as long as three weeks. The
fever runs its course usually in about a fortnight. Infection is
given off’ by the breath, by exhalation from the body, and pos-
sibly by the excreta.

Remembering what preventive measures have been recom-
mended in other infectious diseases, those applicable in this
disease will be apparent from the above description, but the all-
important considerations are cleanliness and fresh air.

Relapsing fever closely resembles typhus as regards its
causation and prevention, and not infrequently both diseases
occur simultaneously. It is not often met with in England, but
~in Scotland, and still more in Ireland, epidemics are less in-
frequent.

Diarrhea is a symptom which accompanies a variety of
ailments, but the name is also used to designate an affection,
which, from its frequent occurrence in epidemic form, is classed
among the zymotic diseases. This disease, which is so fatal
among young children, occurs during the summer and autumn,
and, to whatever cause its origin may be attributed, its pre-
valence is undoubtedly governed by temperature ; it also would
appear that those districts, in which sanitary observances receive
least attention, suffer most. In recent years, since sanitation
has come more to the front, the diarrheea death-rate has greatly:
fallen, and no doubt a still further reduction may be eﬁ'ec[:ed by
continued efforts to improve the dwellings and surroundings of
the poor. It has been truly said, that one of the best tests of
the sanitary state of a district is its infant death-rate, first,
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because the statistics, being calculated upon the births, are
~not dependent upon what may be a mistaken estimate of the
population, and secondly, because infants are, as a rule, more
susceptible to diseases that specially arise from insanitary sur-
roundings. ;

It rests with Sanitary Authorities to see that children are
wholesomely housed, but as predisposing causes, ignorance and
neglect on the part of parents have also to be dealt with. If by
some process it could suddenly be made apparent to mothers
that milk is a food upon which children can live and thrive, and
that fresh air, warmth, and cleanliness are essential to child life,
at one stroke thousands of lives might be saved. This cannot
suddenly be brought about, but may it not be achieved gradually
through education—mnot by adding to the already congested
condition of the educational standard, but by substituting for
some of the more fancy subjects of the present school curriculum,
a branch of instruction in popular hygiene? Would not the
time, when the minds of the rising generation are most sus-
ceptible to demonstrative instruction, be more profitably and
agreeably spent in acquiring a knowledge of the elementary laws
of health, concerning which, at present, people are allowed to
grow up in complete ignorance? , The practice of mothers going
to work and leaving their children to the care of others, cannot
conduce to their welfare, and it has been suggested that the
legislature might step in and make it compulsory for the mother
to remain at home with her child for a specified time after its
birth ; whether such a course is feasible—there is no doubt about
its being desirable—others must determine.

Cholera, which is rarely absent in some parts of India, and
which has occurred in epidemic form in this country on four
occasions since 1831 (the last being in 1865-6 when 5,548 deaths
were attributed to it in London, and 14,378 in England), is
a disease which is undoubtedly associated with insanitary sur-
roundings. It resembles enteric fever in the manner in which
it is propagated, the discharges from patients being, in all proba-
bility, alone responsible, and the chief mode of origin is through
specifically contaminated water or food.

Granting, then, that a district is supplied with water from
a pure source, that it is not liable to pollution, either during
storage or distribution, and provided the dwellings are in every
respect wholesome from a sanitary point of view, an imported
case of cholera need not give rise to any undue alarm, provided

every precaution as regards disinfection, &c., as laid down in the
case of enteric fever, is observed.
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The following official memorandum, dated August 26th, 1892,
which has been drawn out by Dr, Thorne Thorne, medical officer
to the Local Government Board, is given in exfenso, as it indi-
cates so clearly the risks attending the disease, and the pre-
cautionary measures that are necessary :—

“1. The Order of the Local Government Board of J uly 12th,
1890, now in force, gives certain special powers to port and
riparian Sanitary Authorities, enabling them to deal with any
cases of cholera brought into their districts, so as to prevent, as
far as possible, the spread of disease into the country. But it is
to be remembered that cases of choleraic infection differ widely
in severity, and that persons suffering only slightly from the
disease, or incubating it, are likely to be landed at English
seaboard and riparian towns, and to make their way to inland
places. This has, in fact, oceurred in former epidemics.

“2. Former experience of cholera in England justifies a belief
that the presence of imported cases of the disease at various
spots in the country will not be capable of causing much injury
to the population, if the places receiving the infection have had
the advantage of proper sanitary administration;and, in order
that all local populations may make their self-defence as effective
as they can, it will be well for them to have regard to the
present state of knowledge concerning the mode in which
epidemics of cholera (at least in this country) are produced.

3. Cholera in England shows itself so little contagious, in
the sense in which small-pox and scarlatina are commonly called
contagious, that, if reasonable care be taken where it is present,
there is almost no risk that the disease will spread to persons
who nurse and otherwise attend closely on the sick. But
cholera has a certain peculiar infectiveness of its own, which,
where local conditions assist, can operate with terrible foree, and
at considerable distances from the sick. It is characteristic of
cholera (and as much so of slight cases where diarrhea is the
only symptom, as of the disease in its more d.evelnged and
alarming forms), that the matters which the patient discharges
Jfrom his stomach and bowels are infective. Prﬂbablj,_r, under
ordinary circumstances, the patient has no power of infecting
other persons except by means of these discharges; nor any
power of infecting even by them, except in so far as these
matters are enabled to taint the food, water, or air which people
consume. Thus, when a case of cholera is imported into any

lace, the disease is not likely to spread unless in proportion as
it finds locally open to it, certain facilities for spreading by

andirect infection.
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« 4. Tn order rightly to appreciate what these facilities must
be, the following conditions have to be borne 1in mind—first,
that any choleraic discharge, cast without previous tlff:-rnugh
disinfection into any cesspool or drain, or other depository or
conduit for filth, is able to infect the excremental matters with
which it there mingles, and probably, more or less, the effiuvia
which those matters evolve ; secondly, that the infective power
of choleraic discharges attaches to whatever bedding, clothing,
towels, and like things have been imbued with them, and
renders these things, if not thoroughly disinfected, capable of
spreading the disease in places to which they are sent for wash-
ing or other purposes; thirdly, that if, by leakage or soakage
from cesspools or drains, or through reckless casting out of slops
and wash-water, any taint (however small) of the infective
material gets access to wells or other sources of drinking water,
it, imparts to enormous volumes of water the power of propagat-
ing the disease. When due regard is had to these possibilities
of direct infection, there will be no difficulty in understanding
that even a single case of cholera, perhaps of the slightest degree,
and perhaps quite unsuspected in his neighbourhood, may, &f
local circumstances co-operate, exert a terribly infective power on
considerable masses of population.

<5, The dangers which have to be guarded against as favour-
ing the spread of cholera infection are particularly two. First,
and above all, there is the danger of water supplies which are
in any (even the slightest) degree tainted by house refuse or
other like kinds of filth : as where there is outflow, leakage or
filtration from sewers, house-drains, privies, cesspools, foul
ditches, or the like, into springs, streams, wells, or reservoirs,
from which the supply of water is drawn, or into the soil in
which the wells are situate; a danger which may exist on a
small seale (but perhaps often repeated in the same district) ab
the pump or dip-well of a private house, or, on a large or even
vast scale, in the case of public water works. And secondly,
there is the danger of breathing air which is foul with effluvia
from the same source of impurity.

< 6. Information as to the high degree in which those two
dangers affect the public health in ordinary times, and as to the
special importance which attaches to them at times when any
diarrheeal infection is likely to be introduced, has now for so
many years been before the public, that the improved systems
of refuse removal and water-supply, by which those dangers are
permanently obviated for large populations, and also the minor
structural improvements by which separate households are secured
against them, ought long ago to have come into universal use.
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“So far, however, as this wiser course has not been adopted in
any sanitary district, security must, as far as practicable, be
sought in measures of a temporary and palliative kind, ()
Immediate and searching examination of sources and conduits
of water supply should be made in all cases where drinking
water 1s in any degree open to the suspicion of impurity, and
the water, both from private and public sources, should bhe
examined. Where pollution is discovered, everything practi-
cable should be done to prevent the pollution from continuing,
or, if this object cannot be obtained, to prevent the water from
being drunk. Cisterns should be cleaned, and any connections
of waste-pipes with drains should be severed. () Simultane-
ously, there should be immediate thorough removal of every
sort of house refuse and other filth which has accumulated in
neglected places ; future accumulations of the same sort should
be prevented ; attention should be given to all defects of house-
drains and sinks through which offensive smells can reach
houses ; thorough washing and lime-washing of uncleanly
premises, especially of such as ave densely occupied, should be
practised again and again.

“7. It may fairly be believed that, in considerable parts of
the country, conditions favourable to the spread of cholera are
now less abundant than at any former time; and in this con-
nection, the gratifying fact deserves to be recorded that during
recent years, enteric fever, the disease which in its methods of
extension bears the nearest resemblance to cholera, has continu-
ously and notably declined in England. But it is certain that
in many places such conditions are present as would, if cholera
were introduced, assist in the spread of that disease. It is to be
hoped that in all these cases the local sanitary authorities will
at once do everything that can be done to put their districts into
a wholesome state. Measures of cleanliness taken beforehand
are of far more importance for the protection of a district against
cholera than removal or disinfection of filth after the disease has
actually made its appearance.

“8. It is important for the public very distinetly to remem-
ber, that pains taken and costs incurred for the purposes to
which this memorandum refers cannot in any event be regarded
as wasted. The local conditions which would enable cholera, if
imported, to spread its infection in this country, are conditions
which, day by day, in the absence of cholera, foster and spread
other diseases, diseases which are never absent from the country,
and are in the long run far more destructive than cholera.
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Hence the sanitary improvements which quld justify a sense of
security against any apprehended importation of cholera would
to their extent, though cholera should never re-appear in Eng-
land, give ample remunerative results in the prevention of other
diseases.” : ;

As yellow fever and malarial fevers do not occur in this
country, their naturc and prevention need not be considered.

Erysipelas, puerperal fever, and what_ls p{)pular! y _]{nn:?wn
as blood-poisoning are all diseases belonging to the infectious
class, and each, no doubt, owes its origin to specific micro-organ-
isms, which gain admission into the body either by means of surface
abrasions or wounds, or by contact with some absorbent surface.

It has long been supposed that puerperal fever, which, as its
name implies, is a disease peculiar to lying-in women, is likely to
result from exposure to the infection of scarlet fever, but recent
experience tends to the conclusion that the two diseases are
distinet, and that lying-in women may suffer from the latter
without showing any signs of the former.

As these diseases are associated with dirt and insanitary con-
ditions generally, their prevention can only be accomplished by
careful attention to disinfection and cleanliness in all their details.

Hydrophobia is the term applied to that fatal affection in
man which results from the inoculation of the poison of the
disease known as rabies in dogs and other animals. Till
recently, when once the virus had undoubtedly gained admission
into the system, death was looked upon as the only termination.
Of recent years, however, owing to the labours of Pasteur, a
remedy has been found in the shape of attenuated cultivations
of the virus, which, when inoculated into a person who has been
bitten by a rabid dog, have the eftect of greatly diminishing the
risk of death, especially if the *wvaccination” is performed soon
after the accident. A series of wvaccinations are necessary,
highly attenuated virus being used at first, the virulence of the
material being gradually increased with each successive oper-
ation, until at last the actual poison itself (obtained from the
spinal cord of a rabid animal) is introduced. The efficacy of
this treatment has been questioned, but careful enquiry has
shown that the mortality from hydrophobia, which, in the
absence of treatment, amounts to 15 per cent. of all persons
bitten by rabid animals, is reduced by treatment to 1:36 per cent.*

* See Report by Special Committee appointed by the Local Government
Board to inquire into M. Pasteur’s treatment of Hydrophobia, presented in
1887. Also paper by Dr. Victor Horsley (Secretary to the Committee)
in the Epidemiological Society’s Transactions, 188§-9,
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By muzzling all dogs for a sufficient length of time the disease
could no doubt be stamped out, as has been demonstrated in
other countries, The partial muzzling even, as adopted from
time to time in England, has invariably had the effect of diminish.-
ing the prevalence of the disease, but sentiment has been
allowed to interfere with its being enforced generally.

The period of incubation of hydrophobia is very variable; in
some cases the disease manifests itself as early as one week after
the introduction of the poison, but this is rare, six weeks being
the usual interval, although it may be prolonged even to two
years.

Tuberculosis must now be looked upon as an infectious
disease from the fact of its proved connection with a specific
organism. Heredity undoubtedly plays an important part in
the production of this as well as of other diseases, by the trans-
mission of a constitutional peculiarity favourable to the develop-
ment of the germs when they are introduced into the system.

The lungs are the organs most frequently affected, and
phthisis or consumption is responsible for more than 80,000
deaths annually in the United Kingdom, or 11 out of every
100. But this by no means represents the sum total, for there
are other tubercular affections that also contribute largely to
the death-roll. Although for some time previously it had been
suspected that consumption was caused by a micro-organism, it
was not until 1882 that Koch published the results of his
researches which established the parasitic nature of the disease.

Since then independent testimony has proved the accuracy
of his conclusions, and now no one doubts that tubercular
disease is associated with the introduction into the body of
an extremely minute rod-shaped germ called the tuberele
bacillus. As may be imagined, great results were anticipated
frorn the discovery ; it was hoped that it would prove to be the
first step towards finding the specific for a disease which hitherto
had been looked upon as incurable, but, alas, these expectations
have not as yet been fulfilled. Many so-called remedies have
been advocated from time to time, but upon trial all have been
discarded as worthless. The most remarkable of these, for
which Koch himself was responsible, was made public in 1890,
and created even a greater sensation than the discovery of the
bacillus itself. Unfortunately owing to the publicity given to
this supposed specific, and the exaggerated accounts of its value
published in the lay press, combined with the secrecy which was
at first observed concerning the nature of the remedy, thousands
who had reconciled themselves to the fact that they were suffer-
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ing from a fatal disease, were induced to hope that a cure had
at last been discovered, a hope that was soon to be cruelly
shattered. ’

It is well known that the treatment consists of repeated
inoculations with a fluid specially prepared from cultivations
of the tubercle bacillus ; the details, however, need not here be
discussed. Suffice it to say, that an extended trial of the remedy
has led to its being discarded as a means of treatment.

It may be that some efficient preventive against tubercular
disease will ultimately be discovered, but, in the meantime,
previous failures in this direction must not be allowed to detract
from the value of Koch’s original discovery. Through 1t we
have not only been enabled to arrive at the important fact
already referred to (p. 171), of the similarity between tubercular
diseases in animals and in man, but it has also paved the way
for more efficient steps being taken to limit the risk of the
disease being conveyed from one person to another by means of
infection. The fact that the germs of consumption are found in
the air of rooms occupied by consumptive patients, indicates the
risk that others run—at any rate those who are susceptible to
the disease—in occupying the same room, and points to the
necessity for precautions being taken in the shape of free venti-
lation and the disinfection of the sputum which is charged with
the virus of the disease.

As in the case of other specific diseases there are many pre-
disposing causes of consumption, the most important of which
are dampness of locality, damp and ill-ventilated houses, over-
crowding in houses and factories, and certain occupations, more
especially those that are attended with the inhalation of irri-
tating dust.

The discovery that ‘dampness of soil predisposes to con-
sumption and other tubercular affections was at first accidental,
and arose out of the enquiry already referred to, which was con-
ducted by Dr. Buchanan, as to the effect that general sanitary
improvements in certain towns had had on the death-rates from
diseases which are known to be influenced by insanitary con-
ditions. The enquiry extended over a period of twenty years,
in some cases longer. The table given on p. 4 is compiled
from Dr. Buchanan's report, and columns 4 and 5 have reference
to the question as regards phthisis. It will be seen that in
nineteen instances out of the twenty-four more or less drying of
the surface had followed the construction of sewers, and of these
in no fewer than sixteen instances, the mortality from con-
sumption showed a reduction varying from 49 to 1 per cent.,
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the average being about 28. This led to a further enquiry on
a comprehensive scale being made the following year (1867)
nto the influence of dampness of soil on consumption, and the
following ave the general conclusions resulting from it, based
upon the ten years’ returns (1851-60) :—

. “ 1. Within the counties of Surrey, Kent and Sussex there
15, broadly speaking, less phthisis among populations living on
pe;ivluus solls than among populations living on lmpervious
soils.

“2. Within the same counties there is less phthisis among
populations living on high-lying pervious soils, than among popu-
lations living on low-lying pervious soils.

“3. Within the same counties there is less phthisis among
populations living on sloping impervious soils, than among popu-
lations living on flat impervious soils.

“4. The connection between soil and phthisis has been estab-
lished in this enquiry—

“(a) By the existence of general agreement in phthisis mor-
tality between districts that have common geological and topo-
graphical features, of a nature to affect the water-holding quality
of the soil.

“(0) By the existence of general disagreement between districts
th::it are differently circumstanced in regard of such featurves;
an

“(c) By the discovery of pretty regular concomitancy in the
fluctuations of the two conditions, from much phthisis with
much wetness of soil to little phthisis with little wetness of soil.

“But the connection between wet soil and phthisis came out
last year in another way, which must here be recalled—

“(d) By the observation that phthisis had been greatly reduced
in towns where the water of the soil had been artificially
removed, and that it had not been reduced in other towns
where the soil had not been dried.

“H. The whole of the foregoing conclusions combine into one—
which may now be affirmed generally, and not ouly of particular
districts—fthat wetness of soil is a cause of phthisis to the popula-
Lion lwving upon it.

“6. No other circumstance can be detected, after careful
consideration of the materials accumulated during this year,
that coincides on any large scale with the greater or less preva-
lence of phthisis, except the one condition of soil.
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«7. In this year’s enquiry, and in last year's also, single ap-
parent exceptions to the general law have been deteqted. They
are probably not altogether errors of fact or observation, but are
indications of some other law in the background that we are nob

yet able to announce.”

The conclusions exactly correspond with those arrived at by
Dr. Bowditeh of Boston, U.S.A., upon very thorough investiga-
tion into one of the causes of consumption in Massachusetts,
which is noticed in a report by the Registrar-General for Scot-
land written at the end of 1867, in which he refers to the
mortality from consumption in the eight prineipal towns of
Scotland as follows:—“Taking a five years’ average (1857 to 1861
inclusive), it is found that supposing all these towns are brought
to an uniform population of 100,000 persons, there died annually
from consumption 206 persons in Leith, 298 in Edinburgh, 310
in Perth, 332 in Aberdeen, 340 in Dundee, 383 in Paisley, 399
in Glasgow, and 400 in Greenock. The fact is, that if each town
had been arranged in the order of comparative dryness of its
site, they would almost have arranged themselves in the above
position—Leith and Edinburgh the most free from consumption,
and also having the driest sites; Glasgow and Greenock the
most ravaged by that disease, and beyond all comparison situated
on the dampest sites.”

It is needless to point out that the above conclusions are of
vital importance when considered in relation to the existence of
weirs on rivers, especially in flat districts, as through them the
subsoil water (see p. 13) 1s maintained at a height near the
surface, to the detriment of the inhabitants of towns situated in
the valley of the water-course,

The effect of overcrowding, as an exciting cause of con-
sumption, is well shown by the various tablesin the introductory
chapter, but particularly by the figures in column 4 in the table
on page Y.

Army and prison statistics also afford valuable evidence on
this point, as by means of them a comparison can be drawn
between the mortality among large bodies of men, similarly fed
and clothed, but housed under different conditions. For
example, in one prison in Vienna, ¢ which was very badly
ventilated,” the deaths from consumption amounted to 51-4 per
1,000, during the years 1834-47. On the other hand, in a well-
ventilated prison in the same town, during the years 1850-54,
the deaths from this disease amounted to 79 per 1,000,%

* Hygiene, by Parkes, edited by J. L. Notter, M.D.
14
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In a report to the Local Government Board by Dr. Barry and

Mr. Gordon Smith, published in 1888, evidence is given as to the
iaﬂ‘ect of back-to-back houses on the death-rates from lung diseases,
including consumption, and also from diarrhcea, *
: The effect of occupation on the death-rate from consumption
1s shown in the table on page 6. 'Those occupations in which
fine particles of sharp angular dust are inhaled are highly in-
Jurious, whereas equally dusty occupations, attended with the
inhalation of smooth particles, such as coal dust, are far less so.
This, probably, arises from injury to the lung tissue by the
sharp particles leading to a chronic inflammatory condition
which predisposes to the reception of the virus, whereas no such
Injury arises from the inhalation of smooth dust.

The dangers arising from the consumption of tuberculous
meat and milk will be dealt with in the chapter devoted to
unwholesome food.

From what has been said concerning the nature of con-
sumption, the preventive precautions to be observed will be
apparent ; they need not therefore be gone into. The safety
of others will best be secured by the free ventilation of rooms,
and by forbidding healthy persons to occupy the same bedroom
as the patient. The greatest care should be observed in dealing
with the sputum ; it ought either to be disinfected with solution
of perchloride of mereury, or a 10 per cent. solution of carbolic
acid, or, better still, rags may be freely used, and immediately
burned. On no account must the expectoration be allowed to
dry on the clothes, or on the floors, as the infective material
will thus be scattered through the room.

CoMPULSORY NOTIFICATION OF INFECTIOUS DISEASES ACT.

One word on the advantages to be derived from the adop-
tion of this Aect (see Appendix), which, except as regards
the Metropolis, is unfortunately permissive, although a large
majority of the sanitary authorities have very wisely adopted it.
One important consideration, which ought to weigh with those
authorities who have not adopted the Act, is that by being un-
protected themselves they seriously diminish the benefit that
protected districts may reasonably look for, who, ’E,herefnre} with
perfect justice may say—‘“while we are exercising every pre-
caution within our power to protect our districts from mﬂ?ctmn,
you are in a great measure defeating our efforts by refusing to

* This report is published by itself and does not al‘)gpear in the Annual
Report of the Medical Officer to the Local Government Board.
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avail yourselves of the means of protection which the law
provides.” : : , .

Tt is said that cost has, in many instances, influenced authori-
ties in their determination not to adopt the Act. This of course
varies greatly, and 1s dependent upon the prevalence of d_lS'Eﬂ;SBS
that should be notified. Taking as an example the administra-
tive County of Stafford, in which the Act has been adopted in
thirty-seven districts, the average cost per 1,000 of the population
in 1890 amounted to 18s. 6d. One hardly likes to discuss a
question which is one of life and death from the point of view
of economy, but even the most careful guardian of the rate-
payers’ pockets could hardly object to a charge, for so excellent
an object, of what, in the case of an average district, would only
amount to the seven-hundredth part of a penny in the pound,
more especially as the return,"in the shape of a reduction in the
costly sickness expenditure, would far more than compensate for
so trivial an outlay.

The objection at first raised, that the Aect, for a variety of
reasons, would not work smoothly, has been amply refuted by
experience. Although it by no means follows that the Act is
of little service in the absence of an isolation hospital, still great
benefit can hardly be looked for unless means for the early
isolation of notified cases, and the disinfection of clothing, &c.,
are available.

Duities of an Imspector during an Epidemic.—During an epi-
demic the sanitary inspector ought to be diligently oceupied in
attending to the work of disinfection, in visiting infected houses
in order to caution the occupants against unnecessary intercourse
with others, and in instructing the people how to use such dis-
infectants as are provided by order of the medical officer, and
it is important that special attention should be paid at such
times to all insanitary conditions. The practice of distributing
bills with printed instructions, drawn out on not too elaborate
a scale, is likely to be of service.

CHAPTER X,

FOOD,

It is not intended in this chapter to consider the question of our
food supply, except in so far as it is important from a Sapitary
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Inspector’s point of view, in relation to the duty that may be
imposed upon him under the Public Health Act (see Appendix).
The purely medical aspect of the question, the elements essential
to health, and the proportion, under varying circumstances, in
which each should be present in our diet, does not specially con-
cern him, and will not therefore be touched upon. Notwith-
standing this limitation, however, the subject is one which
ultimately concerns us all, especially in the light of modern
experience, which tends more and more to establish a close
relationship between diseases of animals and many of the ills
that human flesh is heir to.

The Act empowers an inspector to examine “any animal,
carcase, meat, poultry, game, flesh, fish, fruit, vegetables, corn,
bread, flour, or milk exposed for sale, or deposited for the
purpose of sale, or of preparation for sale, and intended for the
food of man;’ and it gives him power to seize the same if he
finds that it is “diseased, unsound, or unwholesome.” An
inspector then must he familiar with the characteristics of
sound and unsound food, so as to be able to detect that which
is unwholesome, whether from disease or other causes.

It is obvious that this knowledge can only be acquired by
experience, but unless he has some guide as to what he ought to
look for, and some means of gauging the significance of what he
sees, little progress will be made.

Meat may be unwholesome from a variety of causes. In all
cases, a carcase, though free from disease, which shows evidence
of decomposition, and in most cases the meat of animals that
have suffered from disease, ought to be condemned as unfit for
the food of man. Again, immature veal and lamb is considered
unwholesome, and, undoubtedly, what is known as “slink”
meat, that is the meat of calves or lambs that have been cast
prematurely, or have died during birth, should be condemned.
The meat of animals that have been “physicked” must be looked
upon with suspicion, but the smell of physic, which may often be
perceived in dead meat, and especially in the stomach, does not
in itself afford sufficient grounds for seizure, although it indicates
that all is not right, and warrants a more searching enquiry, with
a view to the discovery of any diseased condition of the carcase
that may account for the physicking, and possibly lead to its
being condemned as unfit for food. The meat of animals that
have not been killed, but have died, either from accident or
illness, should be condemned, even although, as regards the
latter, there is no distinct evidence of the nature of the m_al{ady.
The meat of animals that have been slaughtered after injury
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need not be condemned, provided the health of the animal has
not suffered in the interval, and the carcase has been perfectly
bled. The fraudulent sale of the flesh of one animal, represent-
ing it to be that of another, is perhaps a more common practice
than is generally supposed. The most common deception is the
substitution of the flesh of the horse for that of the ox, and on
the ground of health no objection can be raised to it. Recently
an Act has been passed (The Sale of Horse Flesh Act, see
Appendix), which legalises the sale under certain restric-
tions, and in order to detect any infringement of this Act,
the meat inspector should be able to distinguish the flesh of
one animal from that of another. The flesh of dogs and cats is
sometimes substituted for or mixed with pork and mutton in the
manufacture of sausages and pies ; as, under these circumstances,
the meat is cut up into fine pieces, the detection of the fraud is
hardly possible, and it concerns the police officer rather than the
sanitary inspector,

IxspECTION OF LIVE ANIMALS.

Although an unhealthy animal intended to be used as food
may be seized alive, it is not often that an inspector is called
upon to pronounce upon such, and if he should be, it i1s not
desirable for him to act on his own responsibility ; the Medical
Officer of Health ought invariably to be consulted in this, as in
all doubtful cases, and it will probably be expedient to call in a.
veterinary surgeon. In order, however, that the initiative may
be taken, it is well to be familiar with the ordinary signs of
disease.

A healthy animal should be well nourished; its coat should
be in good condition, not rough and standing; its skin supple,
and its flesh tolerably firm and elastic. It should not shiver,
nor show any sign of being in pain; it should be able to get about
without showing any indication of lameness, and to get up with
ease. The eyes should be bright, the nostrils red and healthy
looking, and, although moist, there should be no discharge from
them; the tongue should not be hanging; and in the cow the
teats should not be hot. An important indication of health 1s

regular and easy breathing, and an absence of offensive odour in
the breath.

IxseEcTION OF MEAT.

The Carease.—The inspector has a much better chance of
forming an opinion regarding the quality of meat before it has
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been cut up, and the inspection, to be thorough, should include
the various organs. Unless these are healthy, the butcher will
carefully conceal them, so if the slaughtering has recently taken
place, and they are not forthcoming, the probability is he has an
excellent reason for their concealment.

A carcase should be thoroughly “set” in about twenty-four

hours after slaughtering, or when it is quite cool, but this period
varies in accordance with the temperature and moisture of the
a!:mnsph_ere, &e. ; it should be well bled, free from bruises and
bile stains, and one side or quarter should not differ from
another, as regards colour. On applying pressure with the
finger to the fleshy parts there should be no pitting nor crackling ;
the former indicates a dropsical condition, and the latter the
presence of air within the tissues.
: The appearance of the interior of the chest is of the utmost
1mportance, especially if the lungs cannot be examined, as most
diseases affecting these organs leave indelible traces on the
interior of the chest walls. In a healthy animal these should
be perfectly smooth, and the ribs, with the intervening fleshy
parts, should be clearly seen through a transparent membrane.
On the other hand, if the interior of the chest wall is very
rough, and the lining membrane cloudy, the animal has pro-
bably suffered from an inflammatory affection, and the chances
are that other signs of acute illness, sufficient to condemn it,
will be found in the carcase. Butchers, as a rule, take care to
remove, as far as possible, the evidence of such inflammatory
mischief from the chest walls, but no amount of manipulation
will restore the normal appearances sufficiently to deceive an
ordinary skilled observer. By carefully removing all trace of
the inner covering of the chest (the pleura), the surface, after
being exposed to the air, may not show much sign of having
been interfered with, but if it be moistened with a damp cloth
or sponge, the torn fibres will become opaque, and thus any
doubt will at once be removed.

The lungs should be spongy, of a bright pink colour, and
when cut into pieces each portion should float in water. The
latter test, however, by no means proves that the lung is
healthy, as it is only in advanced disease that the texture is
8o devoid of air as to cause it to sink in water. The lungs also
should be free from cavities, matter (pus), and nodules.

The liver should be sufliciently firm not to break down easily
on pressure ; it should be of a dark brown colour and free from
abscesses. :

The stomachs and bowels should be free from ulcers and
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all appearance of inflammation in the shape of blotchy redness,
and they should not smell of drugs.

A more detailed description of the appearances to be looked for
in the various organs will be found under the heading of the
diseases that specially affect them.

Characteristics of Horse Flesh.—The sale of horse flesh,
including the flesh of asses and mules, is permitted by law, pro-
vided the public are not deceived with regard to what they
are purchasing (see Appendix). To guard against any such
fraud, it is necessary that the meat inspector should be able to
distinguish between the flesh of the horse and that of the
ox. If the whole carcase can be inspected, the detection 1s
a comparatively simple matter, but when the meat is cut up,
especially if it has been boned, which is sometimes the case, 1t
is not so easy.

The horse has eighteen ribs on each side, while the ox has
only thirteen, and in the latter they are broader, flatter, and less
arched, and are united to the cartilages by joints, while those of
the horse have a fixed union.

The breastbone of the ox is flat above and below, while that
of the horse is keel-shaped—that is, flat sideways. The bones of
the horse are mostly larger than those of the ox, and they con-
tain more fatty matter, which is of an oily consistence. Through-
out the whole skeleton there are distinguishing features, although
it is difficult to convey an idea of them in writing; an hour’s
study in a natural history museum, with the two skeletons side
by side, will do more good than any description, however
lengthy.

The tongue of the horse is broad at the point, while that of
the ox is pointed, and the upper surface of the latter is rough,
and has a distinet prominence about mid-way between the root
and the tip. If the bone of the tongue is examined in the ox,
it will be found to consist of nine segments, whereas in the horse
it is formed of five.

The liver of the ox forms one continuous mass, with one small
segment or lobe at the upper and back part, and it has a gall-
bladder attached. The liver of the horse, on the other hand,
is formed of three large lobes and a small one, and it has no
gall-bladder.

The heart of the ox is more conical or pear-shaped than that
of the horse, and as a rule it has a larger deposit of fat on the
surface, and this is paler and of a firmer consistency than that
found on the horse’s heart. In the base of the former there is
a bone which is not found in the heart of the horse.
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Horse flesh has a characteristic odour : it is darker, and has

3
& coarser texture than beef, and there is little or no fat inter-

mixed with its fibres,

The fat of a horse is very characteristic, so much s0, that
the butcher, if he wishes to deceive the public, removes the
natural fat and substitutes that of the ox for it. It is darker
and softer than ox fat, and has a peculiar flavour,

Characteristies of Good Meat.—Good meat should be firm
and elastic to the touch, not doughy, and when pressure is applied
by the finger it should not pit; after standing for a day or two,
1t should present a dry surface, The colour will vary according
to the age of the animal; veal is quite pale in colour, and the
flesh of an ox two or three years old is lighter in colour than
that of an animal twice that age. Meat may either be too light
or too dark in colour, as the result of disease ; an exhausting
illness, for example, may cause pallor, and the flesh of animals
that have died with the blood in them will be dark, even purple ;
it will set badly and decompose readily. In both cases, how-
ever, other signs of disease will probably be found. Veins of
fat should be intermixed with the flesh, so as to present a marbled
appearance ; there should be an absence of moisture, and on
pressure no mucilaginous or mattery-looking fluid should exude
from the tissue between the fleshy bundles (muscles), although
on standing a thin, clear, red fluid may exude in small quantity.

The odour should be fresh, and by no means disagreeable, and
if putrefaction has started, the nose will detect it long before
any discoloration takes place. Early putrefaction is likely to be
most apparent in the deeper parts, close to the bone, and it may
be detected by introducing a knife and smelling it as soon as it
is withdrawn. Another means of bringing out any odour, is to
bruise a piece of meat and pour hot water over it in a glass,
which is then held close to the nose while the steam rises from
it. As putrefaction advances, the meat softens and turns pale or
livid, and at a later stage green. The earliest actual change in
appearance, the result of putrefaction, is most likely to be found
in the flanks, and in the marrow of the long bones ; the latter
loses its pink salmony colour and solid consistency, and becomes
soft and dirty looking. Fresh meat has a slightly acid reaction
when tested with litmus paper, but when putrefaction is estab-
lished the reaction is distinetly alkaline.

The fat should be white or straw coloured, and show few blood
spots. The fat of animals that are fed on oil cake is sometimes
of rather a dark yellow colour, and the fat of Jersey and Guernsey
cattle is darker naturally than that of other breeds.
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Veal is paler in colour than beef, particularly if the animal
has been bled before slaughtering—a common practice 1n the

ast, which happily is now seldom adopted—and both the flesh
and fat are less firm than in the ox. In the immature calf the
flesh is watery and has a distinctive odour.

Mutton is less florid in colour than beef, and the younger the
animal, up to a certain point, the lighter the colour. The fat is
white and very firm. . _ .

Pork is paler than mutton, although in this case also 1t 1s
influenced by the age of the pig; it is less firm, and the fat has

a more oily or greasy consistency.

MEeaT Uxrir For Huumax Foob.

The meat of healthy animals may become unwholesome from
putrefactive change, the result of being kept too long, or disease
may render it unfit for food.

Putrid meat may give rise to very alarming and even fatal
illness, particularly if, in the first instance, the animal has
suffered from disease. It would appear, from the recorded
investigations of such illnesses, that the cause may be attributed,
either to the presence in the meat of minute organisms, or to
an organic chemical poison resulting from putrefaction.

One of the most remarkable outbreaks of illness from this
cause occurred at Welbeck in 1880, among persons attending
the sale of the late Duke of Portland’s effects. Dr. Ballard,
who conducted the enquiry, found that seventy-two persons
were attacked by the disease, which proved fatal in four cases.
The people were attacked with pain, intense diarrheea, and
symptoms of fever from twelve to thirty-six hours after
luncheon. By a process of exclusion, it was found that the
only articles partaken of which were open to suspicion as having
produced the disease were sandwiches composed of beef and
ham. Experiments conducted by Dr. Klein afterwards showed
that the ham was infested with a special organism, numerous
specimens of which were also found in the kidney of one of the
patients who had died from the disease.* In addition to this,
certain animals that were fed on, or inoculated with, portions of
the suspected ham, were seized with a similar illness, which
proved fatal to many of them; a like result also followed the

Kl* For an account of the organisms found, see Micro-Organisms and Disease,
ein.
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noculation of the organisms from the hams, after cultivation
In the white of egg,*

A.I}ather outbreak very similar in character oceurred at
Nottingham in February, 1881. Dr. Ballard, who investigated
this outbreak also, found that after eating baked pork, obtained
from a certain shop, fifteen persons were attacked, and one died.
Unfortunately, in this instance, none of the suspected pork
could be obtained, but numerous organisms, similar to those
associated with the Welbeck outbreak, were found in the body
-f.tf the patient who died, and cultivations of them, inoculated
Into mice and guinea-pigs, gave rise to the disease in every
nstance.t

In the same report in which the above history appears, the
details of a fatal case of sausage poisoning at Arlford, which was
Investigated by Dr. Ballard, are given. Also in the “ Report of
the Medical Officer of the Local Government Board for 1887,”
an account is given by Mr. Spear of seventy cases of poisoning
from pork-pie and brawn, which occurred at Retford, and proved
fatal in one case.

Although it would seem that pork is the meat to which
poisonous symptoms are most usually attributed, both beef and
veal may undoubtedly give rise to similar illnesses. With
regard to venison and game, on the other hand, it is a remark-
able fact, not easily accounted for, that both are habitually con-
sumed in a state of decomposition, apparently with impunity.

DiseasEs oF ANIMALS IN RELATION To Foop SUPPLY.

Beyond the short summary already given of the more
common signs of disease in animals during life, no attempt will
be made, in the following account, to deseribe the symptoms
by which the various diseases mentioned may be recognised ;
the signs of each disease in the carcase, and the significance,
from a health point of view, of the altered condition of the meat
will alone be dealt with.

The following are the diseases commonly met with that may
affect, more or less, the quality of the meat: —DMeasles in pig and
ox, trichinosis in pig, foot-and-mouth disease, pleuro-pneumonia,
cattle-plague, pneumo-enteritis in pig, swine fever, puerperal

* “Tenth Report of the Medical Officer of the Local Government Board,”

1880.
-t ** Eleventh Report of the Medical Officer of the Local Government

Board,” 1881.
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fever, small-pox in sheep, rot in sheep, actinomycosis, anthrax,
charbon symptomatique, tuberculosis, glanders and farcy in
horses, and acute febrile disorders from various causes.

Measles (bladder worm, Cysticercus ?eﬂuf—asw) is the term
applied to a disease which occurs in pigs and oxen. It has
absolutely nothing to do with the infectious disease of the same
name in man, and is characterised by the existence of parasites
in the muscles throughout the body. These parasites are en-
closed in cysts or bladders, situated between the fibres of the
muscles, and these are the larvee of the human tape-worm.
The species which affects the pig differs from that found in the
ox, although the difference is not sufficiently marked to be
apparent to the naked eye. The tape-worm which develops
from each species also differs; that which occurs in the pig
producing what is known as Teenia solium, while that found
in the ox produces the Teenia medio-canellata.

The cysts may be seen by the naked eye; they are oval in
shape, and vary in length from one-eighth to three-eighths of an
inch ; they are found in immense numbers everywhere through-
out the muscular system, but more especially in the muscles of
the tongue, the neck, the diaphragm and the shoulders; they
may be found in the liver, kidney, heart, brain, and other organs
and tissues.

Tf one of the bladders is removed and placed on a glass shde,
it may be opened, when, with the aid of a good pocket lens, the
worm will be seen within it. If examined under the low power
of a microscope, a small depression will be seen at the apex of
the head which is surrounded with hooklets.

The appearance of the flesh infected with these parasites has
given rise to the name measly; when cut in sections it is pale
and flabby, and Jooks dropsical. Putrefaction commences early,
and the flesh does not take on salt, but remains flabby after long
curing. If the bladders have been in existence for a long period,
they will have become chalky, in which case, on cutting through
the flesh, a grating sensation will be imparted to the hand.

The life-history of these animals is as follows :—Each segment
of the mature tape-worm which inhabits the human bowel
¢ontains thousands of eggs (it may be as many as 35,000) ; these
segments are discharged from the bowel, and, in one way or
another, the eggs are swallowed by the pig or ox, and are
hatched within the animal. The embryo, when hatched, finds
its way into the tissues of the animal by the aid of hooklets, six
in number, placed round its mouth, and as soon as it has arrived
at a favourable spot, it develops into the bladder form or cyst,
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which has just been described. In this position it remains
during the life-time of the animal, and when slaughteri ng takes
place, and the flesh is consumed by the human subject, the
parasite attaches itself to the bowel, and develops into the
tape-worm, from the eges of which it has sprung in the first
Instance,

During life, these cysts may be found by examining the under
surface of the tongue, which is pulled out, and fixed with the
aid of a piece of wood introduced crossways between the jaws,

Heat amounting to 170° F, destroys the parasite, so that
infested pork, if thoroughly well cooked, may be consumed with
Impunity, but, as the cocking process may only be partial, and
as the interior of a piece of meat is as likely to be affected as
the surface, in order to avoid risk all such meat should be con-
demned.

Trichinosis is the term applied to an affection which oceurs
in the pig and in man, owing to the existence within the
muscles of small thread-like worms. Unlike the cysticercus,
which is found betweer. the muscular fibres, the Trickina spiralis,
as it is called, is enclosed in a much smaller oblong cyst within
the muscular fibres themselves, although it would seem, they
may be found in other tissues.*

Owing to the small size of the cysts within which the little
worms live coiled up, they cannot so easily be seen as the
cysticercus parasite, bus, if present in large numbers, the naked
eye can detect the speckled appearance presented by the flesh.
To examine meat for trichinze by the microscope, it is only
necessary to use a low power. A thin section of the flesh is cut
and placed upon a watch-glass containing a little solution of
potash to disintegrate the museular tissues, and it is then teased
out by the aid of needles. If the cyst should be calcified, which
1s often the case, after washing with water, the addition of a Jittle
hydrochloric acid will soon clear it up, and the specimen can
then be placed on a slide, under a cover glass, when the worm
will readily be seen through the transparent cyst.

Although the parasites may be found in all parts of the
muscular system, the favourite sites for them are in the muscles
in the neighbourhood of the bowels— the diaphragm and abdomi-
nal muscles. It has been calculated that a cubic inch of flesh
may contain as many as 100,000 parasites.

The male worm, when fully developed, measures 1% inch, the
female is much larger, measuring %+ inch. The female contains
from 500 to 600 eggs, and they are hatched within the body, so

* Lancet, 23rd Sept., 1882,
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that the process of reproduction is viviparous. The recently-
hatched worms pierce the bowels, and, travelling along, ultimately
take up their abode in the muscles, where a cyst forms round
each, the muscular fibres, in the meantime, having degenervated
at the spot where the cyst forms. During the migration of these
worms, the individual affected suffers from pains throughout the
body, and is feverish, and if the infested meat has been consumed
in a large quantity, the disease may prove fatal. After the
worm becomes encysted, it remains quiescent in the muscle, and
the symptoms subside. ‘ .

Tt is supposed that the pig becomes trichinous from eating offal,
and man contracts the disease from eating pork from trichinous
pigs. The trichine, as they exist in flesh, are not readily
destroyed, and if they have been encysted, say for twelve
months, salting is quite inoperative against them. With regard
to the effect of cooking, unless it is thorough, the vitality of the
worms is not impaired by it, and it has been proved that they
resist a temperature of 122° ¥. TImperfectly cooked food, there-
fore, is not safe, and all infested pork should be condemned.

Foot-and-mouth disease (Zczema epizootica) 1s a highly
infectious malady, which attacks principally cattle, but sheep and
pigs also suffer. As a rule it does not produce much consti-
tutional disturbance, and as the internal organs and structures
are not affected, the only signs of the disease in the carcase are
to be found on the tongue and lining membrane of the mouth,
between the claws of the hoof, and on the udder of cows. Blisters
are found at these sites in the first instance, and these afterwards
break and form ulcers. As the milk of cows suffering from the
disease may produce a similar affection in man, it ought to be
condemned. It has not been proved that the flesh is injurious,
and unless it has undergone a change from constitutional dis-
turbance, it is doubtful whether it should be destroyed, although
some authorities consider that it is wise to err on the safe side,
and condemn it, on the ground that the animal has suffered from
a general disease. There is no question with regard to the
propriety of condemning those parts of the animal which are
affected by the disease.

Pleuro-pneumonia is a contagious affection which specially
attacks cattle, and, as its name implies, the parts affected are the
lungs and the lining membrane of the chest (Pleura). Serious
though the disease is, and great as are the changes produced
within the chest, it is a remarkable fact that, as a rtule, the
carcase itself, as far as appearance goes, is unaltered, so that,
unless the lungs or the walls of the chest are examined, no
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evidence of the disease will be found, provided the animal has
beerﬁx slaughtered. If, however, the animal is allowed to live
until the disease is far advanced, the flesh may present a dark
appearance, and the fat is tinted yellow from bile-staining. Of
course, the butcher will take care to remove as far as possible
all trace of the disease from the chest, but, if the lungs can be
examined, they will be found to have lost their spongy character,
and their surfaces, as well as the lining of the chest wall itself,
will be thickened and rough. The lung substance in the early
stage of the disease will present a grey appearance intermixed
with red or purple patches, and in the later stages, a dark and
marbled appearance. To the touch, it will be solid and resisting,
and sections of the organ will be found to sink in water. The
cavity of the chest will probably contain fluid.

If efforts have been made to conceal the disease by removing
the pleura, the inspector will have little difficulty in detecting
the fraud by remembering the instructions already given (see
p. 214). Tt cannot be said that any injurious effects have been
proved to result from this disease, still, as in the sale of such
meat, an attempt is made to palm off upon the public as a sound
article, that which is clearly not sound, reasonable grounds
exist for condemning it.

Cattle-plague (/inderpest).—This is a highly contagious and
fatal disease, which is occasionally widely prevalent. The post-
mortem signs in this case are to be found in the digestive tract,
and in the skin. The flesh does not undergo a marked change,
unless the malady has reached an advanced stage; the mucous
covering of the bowel will be found to be congested, with extra-
vasations of blood in patches, and, later on, more general
inflammation, with ulcerations and hemorrhages. Pustular
sores may be found on the skin. If the disease has been well
developed, the flesh will be dark and flabby, it will not set well,
and it may crackle on pressure, owing to the tissues being
infiltrated with air.

All authorities are agreed that the flesh of animals which
have suffered from this disease ought to be condemned.

Pneumo-enteritis in the Pig (2ig typhoid, kog cholera, red
soldier, drc.)—This is an infectious malady, which is rather
common in England, and very fatal. The characteristic signs
of the disease are usually to be found in the skin, the bowels,
and the lungs. A patchy redness is usually found on the skin,
hence the term ¢ red soldier,” or there may be livid blotches,
when the disease is termed “blue soldier.” Sometimes an
eruption occurs resembling that of small-pox, with the secretion
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of matter, which afterwards forms scabs. The red patches
referred to are not confined to the skin, but may extend to the
fat beneath, in which case the butcher may attempt to disguise
it by rubbing in salt along the cut edges, but by removing the
edoe with a knife, the fraud is at once exposed. It is not likely,

hn?vever, if the skin is much affected, that the carcase will be

exposed for sale. : s

Marked changes will be found in the bowel, particularly if the
disease is advanced ; signs of intense inflammation are present,
and usually patches of ulceration (sores). The glands also
within the abdomen will be enlarged, and fluid may be found
in the cavity.

The lungs are usually congested or inflamed. As a rule the
muscular system is not perceptibly altered, so that an examina-
tion of one portion of the carcase only may lead to the meat
being passed as sound. In protracted and severe illness, on the
other hand, the flesh may appear pale, flabby, and moist.
Although it does not appear that the disease can be com-
municated to man, the meat of animals that have died from
the disease, or been slaughtered while suffering from it, ought
to be condemned.

Puerperal Fever (Milk fever)—This term is very loosely
applied to all affections that cows suffer from after calving.
With regard to the quality of the meat, it certainly ought to be
condemned if the animal has been slaughtered while suffering
from the disease. The signs of recent parturition will be
apparent, or the tissues round the outlet of the pelvis may have
been removed, in which case the existence of the disease may
be suspected, in the absence of any tissue change, such as con-
gestion, moisture, and flabbiness.

If, from any physical cause, delivery cannot be accomplished,
and the animal is slaughtered at an early stage, before any effect
has been produced in the tissues, it is a question about which
there is difference of opinion whether the meat should be con-
demned, although the general view is that it need not be.

Small-Pox in Sheep (Variola)—The cow, the horse, the
sheep, and the pig are all liable to suffer from an affection which
is termed variola or small-pox, but whether in all cases the
disease is identical, is a question. In all, with the exception of
the sheep, the disease is unimportant, but in that animal it is
very malignant and fatal, and renders the meat quite unfit
for food.

The chief feature of the disease is an eruption, which at first
appears as red nodules, becoming afterwards watery vesicles,
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which in time contain matter (pus). Presentl y these break and
dlschar_ge, forming scabs, which afterwards fall off. Apart from
these signs, the carcase does not present very marked changes,
except that the glands may be inflamed, and the flesh, if the
animal has suffered severely, will have a disagreeable odour.

Rot in Sheep (ZLiver rot, Flukes).—This disease, which destroys
an immense number of sheep annually, is caused by the presence
of a worm (Distoma hepaticwm) in the liver, This worm, which
is shaped like a sole, and measures from an inch to an inch and
a half in length, attaches itself to the bile-ducts within the liver,
and in the later stages of the disease it is present in large num-
};ers, choking up the ducts, and leading to destruetion of the

issue.

The disease in itself is unimportant as regards man, and if
only a few flukes are found in the liver of an animal, the flesh is
perfectly wholesome, although the liver itself should be destroyed.
On the other hand, if the disease has led to the animal becoming
emaciated, and the flesh dropsical and bile-stained, the meat
should be condemned.

Actinomycosis is a disease which specially affects the ox,
although it 1s probable the horse and the pig also suffer from it.
The disease, which is produced by the “ray fungus” (Aetino-
myees), mostly attacks the tongue of the ox and immediately
adjacent tissues, including the jaw, but it may invade other
bones, and also the lungs. The fungus, in all probability, is
introduced with the food, and on entering the tissues it sets up
inflammation, and causes a deposit of fibrous tissue. The tongue
1s hard and dense (wooden tongue), and very much enlarged, so
much so that it may protrude some inches from the mouth ; on
cutting into it, it presents a nodular appearance. When the
disease occurs in the lung, it is apt to be mistaken for tuber-
culosis, which, to the naked eye, it closely resembles.

The disease does not, as a rule, produce fever or much consti-
tutional disturbance, consequently the meat may not show any
signs of having deteriorated in quality. Opinions differ with
regard to the necessity for condemning such meat, although there
is no question but that the affected organs should be condemned.
According to Prof Wynter Blyth the flesh of animals suffering
from the disease, however healthy it may appear, is unfit for
human food.

Anthrax (Splenic fever, and in man, wool-sorter’s disease) is a
most fatal disease which arises from the introduction into the
body of a micro-organism (Bacillus anthracis). It commonly
attacks oxen and sheep, but pigs also may be affected. The
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tissues of animals that have suffered, present swellings and
tumours at various parts containing gelatinous matter, and
decomposition sets in immediately after death, particularly in
the regions where the swellings occur; soon, also, the body of
the animal becomes immensely swollen, from the formation of
gas. The tissues are watery, the muscles are very friable, and
of a dark red, or even black colour, from being stained by the
blood, which is black and fluid. The spleen may be ruptured ;
as a rule it is enormously enlarged ; it is black, and when divided
an ink-black fluid runs from the cut surface. The heart-tissue
is soft, and it, like the other organs, the liver, the kidneys, and
the lungs, is congested.

The above are the usual post-morfem signs of anthrax, but
there is another affection, popularly known as black-leg, or
quarter-ill (from the fact that the disease is confined specially
to one or other of the quarters), which is often deseribed as
being a form of anthrax, although it is unattended by enlarge-
ment of the spleen, or the fluid and black condition of the blood,
and results from a micro-organism which differs in appearance
from that of anthrax proper. The other signs of this disease
in the carcase resemble those of anthrax. There is the same
tendency to rapid putrefactive change, and the tissues are friable,
moist, and doughy. The name given to this disease is Charbon
Symptomatique.*

he appearances presented by the carcase, both in the case of
anthrax and charbon symptomatique, will at once indicate,
even if the organs cannot be inspected, that the animal has
suffered from a serious constitutional malady, and there is no
question whatever but that the flesh should be unhesitatingly
condemned.

Tuberculosis (Consumption)—The relationship that exists
between this disease in man and animals has already been
referred to in the chapter devoted to infectious disease. We
have now only to consider the signs of the disease in the carcase,
and the consideration which ought to weigh with one in deter-
mining whether the meat may safely be used for the food of
man. The disease is common among oxen, but sheep and swine
are not exempt from it, and it does occur, although rarely, in
horses. The chief signs are usually found in the lungs, but

other organs, particularly the glandular structures of the bowels,
may be affected.

* S8ee ‘* Thirteenth Annual Beport of Medical Officer of the Local

Government Board,” 1883, “ On the Etiology of Charbon Symptomati 2
by G. F. Dowdeswell, M.A,, F, B F.C.SE.:T&G, ymptomatique,
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The appearances presented differ at different stages of the
malady. Rounded growths, at first hardly visible to the naked
eye, form in the tissues, and increase in size, until they approach
that of a pigeon’s egg, or even larger. This has given rise to
the disease being known as “pearl disease,” or the “ grapes,”
among butchers. The favourite site for the development of
these, is on the surface of the lung and the walls of the chest,
and they afterwards invade the interior of the lung, giving rise
to an inflammatory condition of the organ. The little growths,
on being cut into, have a yellow appearance, and cheesy con-
sistency, although sometimes they are hard and gritty. As the
disease advances, the lung is apt to break up, and abscesses may
form in its substance. It does not follow, particularly in the
early stages, that the carcase should be emaciated, although, as
a rule, if marked evidence of the disease is present, the flesh is
poor and lean,

Unless the inspector should come upon the scene early, he
will probably find that efforts have been made to remove all
trace of the disease, but a careful inspection of the chest walls,
in the manner already described (p. 214), will reveal that
they have been stripped of their internal covering, and the
characteristic deposits or abscesses may be found in other organs
or tissues of the body if careful search is made for them. In
addition to the lungs, the most likely sites for the development
of the tubercles, or pearls, are the glands in connection with the
bowels, and the glands about the neck, but the liver, and other
organs and tissues, may also be affected.

Should Tubercular Meat be Condemned ?-—At present
opinions differ regarding this important question. Some author-
ities say that the flesh of all animals suffering from tuberculosis,
even if the disease is only slightly developed, and confined to
the lungs, is unfit for food. Others maintain that one is not
justified in condemning such meat, unless the local evidence of
the disease, whether in the lungs or in other organs, is con-
siderable, or when more general signs of the disease, however
slight, are present. There are others who go the length of
saying that such meat may be consumed with safety, however
advanced and general the disease may be, provided the organs
affected are discarded. The last opinion may be dismissed at
once, as being reckless in the extreme, but the former two are
open to discussion.

Of course, so far as man is concerned, it cannot be determined
experimentally whether the consumption by him of the meat
of tubercular animals can induce the disease, and, as so many
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other known causes are in operation, it is impossible to differen-
tiate between them. Careful experiments, however, have been
made with animals that are susceptible to the disease, and the
conclusion arrived at, by independent investigators, is that it
can be communicated by feeding them with tubercular nz_lea_t.
This being the case, it may well be questioned whether it is
expedient to run the risk of contracting so fatal a malady by
using, as food, the meat of a tubercular animal, however slight
the evidence of the disease in the carcase may be. The question
is one which cannot be answered by the sanitary inspector, the
Medical Officer of Health must decide it, and in this, as in all
cases in which there is any room for doubt, his opinion must be
sought.

Although the disease produces distinet local changes, it is also
undoubtedly a constitutional malady, and the specific germs
have been found in the fluids and general tissues of the body.
That being the case one cannot be too careful in the advice one
gives, and until the question is more definitely settled, it is well
to err on the safe side. Although individual opinions may differ,
one is hardly justified in recommending what is opposed to the
general consensus of opinion as expressed by the profession.

In Glasgow, a few years ago, an important decision was given
in the Sheriff’s Court, after an exhaustive enquiry, in waich the
evidence of many experts was taken, This decision, which con-
demned the flesh of animals that had suffered only slightly from
tuberculosis, has since been repeated in other and similar cases.*

In 1888 a Departmental Committee of the Privy Council came
to the conclusion ¢ that although baeilli may be found but rarely
in the flesh, still the chance of their being present either there or
in the blood is too probable to ever allow the flesh of a tubercular
animal being used for food under any circumstances, either for
man or the lower animals.” Again, in the same year, the Con-
gress on Tuberculosis, which met in Paris, passed a resolution
condemning the flesh of all tuberculous animals. This was
upheld by a second congress, held in 1889, when the following
resolution was passed :—‘There is reason to prevent the con-
sumption, by men or animals, of the flesh of tubercular animals
—mammals or birds—whatever the degree of tuberculosis, or
whatever the apparent quality of the meat.”

Glanders and farey are one and the same disease which,
apparently, is confined to horses and man. It is highly con-
tagious, and may be communicated from the horse to man.

The signs of glanders are to be found in the membrane

* For a full report of this case, see Public Health, vol. ii., p. 75.
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lining the cavity of the nose, which is ulcerated ; in the glands
'_uncler the jaw, which are enlarged ; and in the lungs, which are
inflamed,

In farey, one or more of the limbs are swollen, and nodular
swellings (*“buds”), the size of a marble, form under the skin in
the course of the lymphatic glands. These, which contain a
yellow-coloured fluid, ultimately burst, leaving inflamed open
sores.

The flesh of horses that have sufiered from the disease should
undoubtedly be condemned.

Acute Febrile Disorders.—Only the more common ailments
from which animals suffer have been noticed, but all affections
of a febrile nature are likely to produce changes in the carcase
that render it more or less unfit for human food. Any depar-
ture then from the normal appearances, even if there are no
signs of specific disease to be found in the organs, must be
viewed with suspicion.

Tinned meat is responsible in many instances for serious,
and sometimes fatal illness. This may arise from the meat in
the first instance having been diseased, but more frequently it is
owing to putrefactive changes having taken place from imperfect
preservation. Sometimes, also, poisonous metals are absorbed
from the can or solder. In such cases the inspector is powerless
until illness calls attention to them.

Practical experience necessary.—Book-knowledge is all
very well in its way, but unless the meat-inspector takes the
trouble to make himself practically acquainted with what he
reads, he is certain to make mistakes. It is an easy matter to
familiavise oneself with the appearances of sound meat, but this
is not all that is necessary. No opportunity of acquiring a
practical knowledge of the changes in the carcase, the result of
disease, should be allowed to pass.

So long as the system of slaughtering animals in private
slaughter-houses adjoining butcher’s shops, is general throughout
the country, we must not expect that our food supply will receive
that careful serutiny which, it is daily becoming more apparent,
it ought to. Neither is it possible under existing circumstances,
except in the case of large towns, for the duty of meat-inspection
to be intrusted to men specially trained in the work. In time,
it is to be hoped, that private slaughter-houses will give place to
public abattoirs, under the management of central controlling
authorities, and then, properly trained inspectors may be
appointed throughout the country, but, until then, the sanitary
inspector will probably be held responsible.
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Fisg uxriT ForR Foob.

Fish that has undergone putrefactive change may give rise to
serious symptoms, and the least taint is sufficient to condemn 1t
The inspector will experience no difficulty in judging of its
quality, the odour alone being sufficient to determine the point.
The flesh ought to be firm, the eye bright and prominent, and
the gills healthy-looking. Commencing putrefaction may readily
be detected by applying the nose close to the open gills and
mouth.

Certain kinds of fish, and more especially shell-fish, are more
likely to give rise to serious symptoms than others. Many
examples may be given, and a very striking one was recently
reported by Sir 0. Cameron. Seven persons were attacked about
twenty minutes after having eaten stewed mussels, and the
symptoms were vomiting, swelling of the face, spasms, &c. ; five
of the cases were fatal, and the two persons who recovered had
only partaken of a few of the mussels.®

Mirk UxriTr ror Foob.

Milk.—As already noticed, it is possible that milk may be
the vehicle of contagion of certain infectious diseases, not only
by the virus in question being introduced from an outside
source, but also, because the cow may be suffering from a
corresponding ailment. It is probable that scarlet fever, foot-
and-mouth disease, and, possibly, diphtheria, may thus be
directly transmitted, although, in the case of secarlet fever as
well as enteric fever the danger, as regards milk, is usually an
indirect one, arising from its accidental contamination from an
outside source.

It has also been proved that the milk of tuberewar cows
may convey that disease to animals, and although it cannot be
asserted positively that man runs a similar risk, it is highly
probable that he does.

The bacillus of tubercle has been found, not only in the milk
of cows suffering from tubercular affections of the udder, but
also in the milk of tubercular cows in whose udders no trace of
the disease could be found. This being the case, it can hardly
be said that such milk may be consumed with impunity,
especially as the disease is so fatal among children, at an age

* British Medical Jowrnal, July 19th, 1890.
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when milk forms an important part of their diet. All risk may
be avoided by boiling the milk, but cooking is not equally
serviceable in the case of meat, as the temperature in the
interior is not likely to be raised sufficiently to destroy the
baeilli.

In the face of the above facts, and bearing in mind the
influence that unwholesome surroundings have in the pro-
duction of tubercular affections, the importance of inquiring
into the cubic space, ventilation, and drainage of cowsheds will
be understood.

VEGETABLES AND FRUIT.

The signs of decay in fruit and vegetables are sufficiently
apparent not to require description, and in condemning any
which are decayed, the inspector must use his own judgment,
or, if in doubt, appeal to the Medical Officer of Health for
guidance. As a rule the public are capable of protecting them-
selves.

The danger arising from the consumption of decayed fruit, in
the case of young children, is a serious one, owing to the
tendency it has to cause diarrhcea.

CorN, BrEAD, AND FLOUR.

The question of the wholesomeness of corn, bread, or flour, is
one which must be decided by the Medical Officer of Health or
analyst, but it is an inspector’s duty to submit samples of any of
these articles should he have reason to suspect that they are
unsound or unwholesome,
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AP EENDIX AL

Tris appendix makes no pretence to originality, and is merely
intended as a short and summarised form of the principal Acts
of Parliament and Local Government Board Orders and Memo-
randa which concern inspectors of nuisances directly or indirectly.

The basis of the scheme is the Public Health Act of 1875, and,
in the main, the sequence of clauses in that Act has been followed ;
here and there clauses have been rearranged, and all amending
clauses from subsequent Public Health Laws have been inserted
in their appropriate places; the more important clauses and
memoranda have been quoted in full, and others epitomised ;
such notes only as were absolutely necessary to illustrate the
operation of the clauses and the practice followed by Sanitary
Authorities have been added.

Readers who seek a more full and complete exposition of the
Public Health Acts are referred to the well-known works of
Glen, Lumley, and MacMorran, from which the greater part of
the notes in this appendix has been collected.

The following abbreviations are used :—

M.O.H., Medical Officer of Health ; L.A., Local Authority ;
S.A., Sanitary Authority ; L.G.B., Local Government Board.

Appointment of Inspector of Nuisances.

Every Sanitary Authority is required (P.H.A., 189, 190, and P.H.A.,
191) to appoint an inspector of nuisances, who may also be the 189, 190,
surveyor ; and power is given at the same time for the same 191,
inspector to act for two or more districts with the sanction of the
L.G.B., and subject to such arrangements as to salary, propor-
tionate expenses, &e., as they shall by order prescribe.

No special power has yet been given to county councils to




London,
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appoint a county sanitary inspector or inspector of nuisances,
although such a course has, in at least one instance, been adopted.

Under the Acts in force outside the Metropolis no qualifica-
tion is demanded for this office ; but in the London Act of 1891
(108 i.d.), it is laid down that every

‘* Sanitary Inspector appointed after the first day of January one thousand
eight hundred and ninety-five shall be holder of a certificate of such body
as the Local Government Board may from time to time approve, that he
has by examination shown himself competent for such office, or shall have
been, during the three consecutive years preceding the year one thounsand
eight hundred and ninety-five, a sanitary inspector or inspector of nuisances
of a district in London, or of an urban sanitary district out of London

containing according to the last published census a population of not less
than twenty thousand inhabitants,”

It 1s probable that a similar provision will be inserted in any
future consolidation of the Public Health Acts for the country
generally.

Duries,.—The L.G.B. in an order dated March 23rd, 1891, have
definitely prescribed the duties of inspectors of nuisances under
the various Public Health Acts which is here appended :—

1. He shall perform, either under the special directions of the Sanitary
Authority, or (so far as authorised by the Sanitary Authority) under the
directions of the Madical Officer of Health, or, in cases where no such
directions are required, without such directions, all the duties specially
imposed upon an Inspector of Nuisances by The Public Health Act, 1875,
or Ey any other Statute or Statutes, or by the Orders of the Local Govern-
ment Board, so far as the same apply to his office.

2, He shall attend all meetings of the Sanitary Authority when so
required.

& 3. He shall by inspection of the District, both systematically at certain
periods, and at intervals as occasion may require, keep himself informed in
respect of the nuisances existing therein that require abatement.

‘4, On receiving notice of the existence of any nuisance within the
District, or of the breach of any bye-laws or regulations made by the
Sanitary Authority for the suppression of nuisances, he shall, as early as
practicable, visit the spot, and inquire into such alleged nuisance or breach
of bye-laws or regulations. : : :

5, He shall report to the Sanitary Authority any noxious or offensive
businesses, trades, or manufactories established within the District, and the
breach or non-observance of any bye-laws or regulations made in respect of
the same, _

¢, He shall report to the Sanitary Authority ME damage done to any
works of water supply, or other works belonging to them, and also any case
of wilful or negligent waste of water supplied by them, or any fouling by

, filth, or otherwise, of water used for domestic pu ; : ™

7. He shall from time to time, and forthwith upon complaint, visit
and inspect the shops and places kept or used for the preparation or sale
of butchers’ meat, poultry, fish, fruit, vegetables, corn, bread, flour, milk,
or any other article to which the provisions of The Public Health Act,
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1875, in this behalf shall apply, and examine any animal, carcase, meat,
poultry, game, flesh, fish, fruit, vegetables, corn, bread, flour, milk, or
other article as aforesaid, which may be therein ; and in case any such
article appear to him to be intended for the food of man, and to be unfit
for such ?ﬂﬂﬂ, he shall cause the same to be seized, and take such other

roceedings as may be necessary in order to have the same dealt with by a
Buat.iae: Provided that in any case of doubt arising under this clause, he
shall report the matter to the Medical Officer of Health, with the view of
obtaining his advice thereon. : .

«¢8. He shall, when and as directed by the Sanitary Authority, procure
and submit samples of food, drink, or drugs suspected to be adulterated,
to be analysed by the analyst appointed under ‘The Sale of Food and
Drugs Act, 1875,” and upon receiving a certificate stating that the articles
of food, drink, or drugs are adulterated, cause a complaint to be made, and
take the other proceedings prescribed by that Act.

“9, He sha‘;ngive immediate notice to the Medical Officer of Health of
the oceurrence within the District of any contagious, infectious, or epidemic
disease ; and whenever it appears to him that the intervention of such
Officer is necessary in consequence of the existence of any nuisance injurious
to health, or of any overcrowding in a house, he shall forthwith inform the
Medical Officer of Health thereof. _

¢¢10. He shall, subject to the directions of the Sanitary Authority,
attend to the instructions of the Medical Officer of Health with respect to
any measures which can be lawfully taken by an Inspector of Nuisances
under The Public Health Act, 1875, or under any other Statute or
Statutes, for preventing the spread of any contagious, infectious, or epidemic
disease of a dangerous character.

11, He sha]% enter from day to day, in a book to be provided by the
Sanitary Authority, particulars of his inspections and of the action taken
by him in the execution of his duties. He shall also keep a book or books,
to be provided by the Sanitary Authority, so arranged as to form, as far
as possible, a continnous record of the sanitary condition of each of the
premises in respect of which any action has been taken under The Public
Health Act, 1875, or under any other Statute or Statutes, and shall keep
any other systematic records that the Sanitary Authority may require.

¢12. He shall at all reasonable times, when applied to by the Medical
Officer of Health, produce to him his books, or any of them, and render to
him such information as he may be able to furnish with respect to any
matter to which the duties of Inspector of Nuisances relate.

*13. He shall, if directed by the Sanitary Authority to do so, superin-
tend and see to the due execution of all works which may be undertaken
under their direction for the suppression or removal of nuisances within
the District.

““14. He shall, if directed by the Sanitary Authority to do o, act as
Officer of the said Authority as Local Authority under the Contagious
Dislea.'aes (Animals) Act, 1886, and any Orders or Regulations made there-
under.

“15. In matters not specifically provided for in this Order, he shall
observe and execute all the lawful orders and directions of the Sanitary

Authority, and the Orders of the Local Government Board which may be
hereafter issned applicable to his office.”

It is to be regretted that no fixity of tenure is attached to the
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office of inspector of nuisances, and that, except for the contri-
bution of a moiety of the salary in certain cases, no supervision
of salary is exercised by the I.G.B. or the County Council.

In the Public Health Act, 1875, this officer is always spoken
of as the inspector of nuisances, and he must be formally appointed
under that title; the Act does not recognise the title Sanitary
Inspector.

These duties are regulated further by the provisions of various
Acts of Parliament, the material clauses of which are here set out

i full with such comments as appear necessary, commencing with
the Public Health Act, 1875,

DEFINITIONS. —“¢ ‘Street’ includes any highway (not being a turnpike
road), and any public bridge (not being a county bridge), and any road,
lane, footway, square, court, alley or passage, whether a thoroughfare
or not.

*“*House’ includes schools, also factories and other buildings in which
more than twenty persons are employed * at one time,

** “Drain’ means any drain of and used for the drainage of one building
only, or premises within the same curtilage, and made merely for the

urpose of communicating therefrom with a cesspool or other like receptacle
?nr drainage, or with a sewer into which the drainage of two or more
buildings or premises occupied by ditferent persons is conveyed.

““ ‘Sewer ’ includes sewers and drains of every description, except drains
to which the word ‘drain’ interpreted as aforesaid applies, and except
drains vested in or under the control of any authority having the manage-
ment of roads and not being a local authority under this Act.

““ ‘Slaughter-house’ includes the buildings and places commonly called
slaughter-houses and knackers’ yards, and any building or place used for
slaughtering cattle, horses, or animals of any description for sale,”

Note.—The P.H.L. Act, 1891, adds to the definition of a street
the words “whether or not there are houses in such street ;”
it does not limit the number of persons to be employed in a
house ; and it further states that ‘“the expressions ‘building’
and “house’ " respectively include the curtilage of a building or
house wholly or partly erected under statutory authority,

Curtilage is defined as a “court yard, backside or piece of
ground lying near to a dwelling-house” (Wharton). Questions
have been raised as to whether a number of separate yards
connected by doors though separated by walls, and belonging
to one owner, are within the same curtilage ; this question is
of great importance in connection with the distinction between
a drain and a sewer; and is further affected by section 19 of
the Public Health Acts Amendment Act which is as follows:—

*The number of persons employed is now immaterial. (Factory Act,
1878, 101.)
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], Where two or more houses belonging to different owners are con-
nected with a public sewer by a single private drain, an application
may be made under section forty-one of the Public Health Act, 1875,
(relating to complaints as to nuisances from drains), and the local authority
may recover any expenses incurred by them in executing any works under
the powers conferred on them by that section from the owners of the
houses in such shares and proportions as shall be settled by their surveyor
or (in case of dispute) by a court of summary jurisdiction.

“+9. Such expenses may be recovered summarily or may be declared by
the urban authority to be private improvement expenses under the Public
Health Aets, and may be recovered accordingly.

“3. For the purposes of this section the expression ‘drain’ includes a
drain used for the drainage of more than one building.”

Further definitions which affect sanitary inspectors are to be
found in the Factory and Workshop Acts:—

“‘ The expression ‘retail bakehouse * means any bakehouse or place, the F., 1883,
bread, biscuits, or confectionery baked in which are not sold wholesale but 18,
by retail in some shop or place occupied together with such bakehouse,
which is not a factory within the micaning of the Act of 1878. Not to
include any bakehouse which is a factory, i.e., in which motive power is F.. 1801,
employed.” 30.

*“The expression °ashpit’ in the Public Health Acts and in this Act
shall for the purposes of the execution of those Acts and of this Act P.H.A.A.,
include any ashtub or other receptacle for the deposit of ashes, fecal 11.
matter, or refuse.”

This is an additional definition in the Public Healthh Amend-
ment Aect, 1891, and has reference to sections 35, 39, 40, 41,

91 et seq. of the Public Health Act, 1875. See next section
of this appendix.

*‘The Expressi_mll & sanita_r}r cnm-‘gnicngn ’_ includes urinals, water-closets, P.H.A.A.,
earth-closets, privies, ashpits, and any similar convenience.” 11.

This is a new definition and extremely convenient.

““¢tTanda’ n.nd‘ ‘premises’ include messuages, buildings, lands, ease-
ments and hereditaments of any tenure,”

The term “premises” is used several times in this Act,
notably in section 91, and it is inserted in the definitions to
avoid difficulties which have formerly arisen.

Other definitions will be found in their respective places
where minor acts are dealt with in detail : for example, in the
Housing of the Working Classes Act, 1890, quite a different
definition of the term “street” is employed.

Sanitary Authorities.

: The‘ sedc-:?nd part of the Public Health Act, 1875, sections 5-12 P.H.A.,
inclusive, is devoted to the definition of the various authorities 5-12.
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who are entrusted with the carrying out of its provisions. By
these sections the whole of England and Wales (excepting the
metropolis) is divided into urban and rural sanitary districts.

Urban distriets include—1. Municipal boroughs whenever
constituted, described formally as “The mayor, aldermen, and
burgesses, acting by the council.”

2. Local Government Districts whenever formed and acting
by the Local Board.

3. Improvement Act Districts formed prior to the passing of
the Act, governed by the Improvement Commissioners,

Rural districts are those parts of any Union which are not
included in any urban district, and are governed by such
members of the Board of Guardians as represent those parts.
Although the Rural Sanitary Authority only consists of a portion
of the Board of Guardians, all acts must be done in the name of
the whole Board, and all sealed documents be sealed with the
seal of the Board.

A further distinetion has now been made by the Local Govern-
ment Act of 1888 by which certain sanitary powers are given to
the County Couneils with regard to the appointment of medical
officers of health for the county, and to the payment of district
medical officers of health, and further they may cause a repre-
sentation to be made concerning any district in the county to
the L.G.B., if the provisions of the Public Health Act are not
properly enforced therein,

The Metropolis is a county by itself, and is governed in
this matter by the special Acts relating to its vestries and district
boards, which are fully set out in Schedules A and B to the
Metropolis Management Act, 1855, with the addition of the City
of London and the Local Board of Woolwich, whose position is
now clearly defined. The law of public health in the metropolis
is frequently alluded to in this appendix, and any special
differences in it are noted.

Sanitary Provisions.

The sanitary provisions of the Act of 1875 are contained in
Part iii,, and comprise 131 sections, grouped under various
headings. The first of these is Sewerage and Drainage,
and includes sections 13-34 inclusive. The details therein con-
tained are more especially within the province of the surveyor,
and their more important features are briefly summarised.

In considering these clauses, attention must be given to the
definitions of a drain and a sewer (p. 236), and it should be
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clearly understood that all drains which are used for more than
one curtilage are sewers ; that the provisions of section 19 of the
Amending Act of 1890 are so ill-defined and open to misinterpre-
tation, that it is dangerous at present to rely upon its operation;
and that all sewers are vested in the local authority. It is
not, therefore, to be expected that local authorities will sanction
the laying of a sewer (i.e., a common drain for several houses
having separate backyards) upon private land, since, in the event
of it being necessary to examine their sewer, they would be
compelled to enter upon private property, and would probably
be exposed to a demand for compensation for so doing. _

In the metropolis, and in at least one provincial town (Reading)
the difficulty is met by permitting the drainage of such a row of
houses to be effected by a combined operation; this or some
similar provision is urgently needed in the general law.

The sewers, with certain special exceptions, being the property
of the L.A., whether made or purchased by them, they are bound
to provide efficient sewers and to keep them in repair ; and they
must purify their sewage before discharging it into any natural
stream, a provision which will receive further notice when the
Rivers’ Pollution Act istreated of (p. 278). Powersare also given R.P,
for the construction of works, &c., for the treatment and disposal
of sewage, with certain restrictions, and subject to an enquiry by
the L.G.B. ; the system of sewers must be properly constructed,
ventilated, cleansed and covered, and must not be allowed to
become a nuisance or injurious to health.

Owners or occupiers of premises are entitled to carry drains P.H.A.,
into the public sewer after notice and on compliance with the regu- 21-26.
lations of the L. A.; and, on the other hand, if there be a sewer
within 100 feet from the site of any house, 4.e., the boundary of
the private land, the L.A., unless there is already a drain suffi-
cient for effectual drainage, may require the owner or occupier to
make a covered drain to the sewer according to their directions
as regards material and levels. Further than that, if the L.A.
make a change in their system of sewerage, they may adapt the
existing private drains to the new system, and close the old
sewers, Houses newly erected or rebuilt in wrban districts must
be drained to the satisfaction of the 1.A. No person may erect
any building over the sewers of an urban authority without their
written permission.

Privies, Closets, &e.—The next sub-heading deals with
privies, water-closets, de., and includes sections 35-41,

The duties of a sanitary inspector with respeet to these are
laid down in the following sections :—
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“If a house within the district of a local authority a
authority by the report of their surveyor or inspector gf npupilsi:::etaﬂ tzuﬁg
without a sufficient water-closet, earth-closet or privy, and an ashpit
furnished with proper doors and coverings, the local authority shall, by
written notice, require the owner or occupier of the house, within a
reasonable time therein specified, to provide a sufficient water-closet
earth-closet or privy, and an ashpit furnished as aforesaid, or either of
them, as the case may require.”

”‘If such notice is not complied with, the local authority may, at the
expiration of the time speciﬁmfpm the notice, do the work thereby required
to be done, and may recover in a summary manner from the owner the
expenses incurred by them in so doing, or may by order declare the same
to be private improvement expenses : Provided that where a water-closet,
earth-closet or privy has been and is used in common by the inmates of
two or more houses, or if in the opinion of the local authority a water-
closet, earth-closet or privy may be so used, they need not require the
same to be provided for each house,”

See extended definition of an ashpit, p. 237.

By this section, a Local Authority may require a water-closet
to be substituted for a privy if the latter is in their opinion
insufficient, but they cannot pass a general order ; each case must
be reported and considered on its merits. In this connection it
has also been held that one privy is sufficient for two houses.

The following section prevides that, with the sanction of the
I.A., an earth-closet may be substituted for a water-closet ; and
an earth-closet is further defined as “any place for the reception
and deodorisation of faecal matter constructed to the satisfaction
of the L.A.”

The next section refers to the provision of proper privy
accommodation for factories, but the duty of certifying is, in this
case, assigned to the surveyor. In connection with this pro-
vision, the twenty-second section of the Public Health Acts
Amendment Act, should be read, as, wherever this Act has been
adopted, the earlier section has been superseded thereby. It is

as follows :—

““1. Every building, used as a workshop or manufactory, or where
persons are employed or intended to be employed in any trade or busi-
ness, whether erected before or after the adoption of this part of this Act
in any district, shall be provided with sufficient and suitable accommoda-
tion in the way of sanitary conveniences, having regard to the number of
persons employed in or in attendance at such building, and also where
persons of both sexes are employed, or intended to be employed, or in
attendance, with proper separate accommodation for persons of each sex.

““2, Where it appears to an urban authority on the report of their
surveyor that the provisions of this section are not complied with in the
case of any building, the urban authority may, if they think fit, by written
notice, require the owner or occupier of any such building to make such
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slterations and additions therein as may he required to zive such sufficient,

suitable, and proper accommodation as aforesaid. : .
‘3 Any person who neglects or refuses to comply with any such notice

<hall be liable for each default to a penalty not exceeding twenty pounds,
and to a daily penalty not exceeding forty shillings, : \
«4. Where this section is in force, section thirty-eight of the Public

Health Act, 1875, shall be repealed.”

This section cannot be adopted by rural authorities.

The duty of carrying out this section is imposed upon the
surveyor, and not upon the inspector of nuisances.

With this section should also be read the third and fourth

sections of the Factory Act, 1878 :—

¢ A factory shall be kept in a cleanly state and free from effluvia arising
from any drain, water-closet, earth-closet, privy, urinal, or other nmsance.

“ A factory shall not be so overcrowded while work is carried on therein as
to be dangerous or injurious to the health of the persons employed therein,
and shall be ventilated in such a manner as to render harmless, so far as
practicable, all the gases, vapours, dust, or other impurities generated in
the course of the manufacturing process or handicraft carried on therein
that may be injurious to health,

A factory in which there is a contravention of this section shall be
deemed not to be kept in conformity with this Act.

“ Where it appears to an inspector under this Act that any act, neglect,
or default in relation to any drain, water-closet, earth-closet, privy, ashpit,
water-supply, nuisance or other matter in a factory or workshop is punish-
able or remediable under the law relating to public health, but not under
this Act, that inspector shall give notice in writing of such act, neglect, or
default, to the sanitary authority in whose district the factory or workshop
is situate, and it shall be the duty of the sanitary authority to make such
inquiry into the subject of the notice, and take such action thereon, as to
that authority may seem proper for the purpose of enforcing the law.

““ An inspector, under this Act, may, for the purpose of this section,
take with him into a factory or workshop a medical officer of health,
inspector of nuisances, or other officer of the senitary authority.”

The next section provides that any Urban L.A. may provide
public conveniences, urinals, &ec. ; and by the provisions of the

Public Health Acts Amendment Act, 20, 21, the L.A. may F;H

make a number of regulations respecting such places, both as
regards sub-letting and management.

Section 40 provides that the L. A. shall provide for the proper
keeping of all drains, water-closets, earth-closets, privies, ashpits
and cesspools, ’

Section 41 deals with the action to be taken in the event of a
nuisance from any of the above being reported to the S.A. :

““ On the written application of any person to a local authority, stating
that any drain, water-closet, earth-closet, privy, ashpit or cesspool on or

16

I., 1878, 3.

F.,1878,4,

P.H.A.,
39, and

2 i .y

20-21.

P.H.A.,
40.

P.H.A.,
41,
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belonging to any premises within their district is a nuisance or injurious to
health (but not otherwise), the local authority, may, by writing, empower
'hhe!r surveyor or inspector of nuisances, after twenty-four hours’ written
notice to the occupier of such premises, or in case of emergency without
notice, to enter such premises, with or without assistants, and cause the
ground to be opened, and examine such drain, water-closet, earth-closet,
privy, ashpit or cesspool. If the drain, water-closet, earth-closet, privy,
ashpit or cesspool on examination is found to be in proper condition, he
shall cause the ground to be closed, and any damage done to be made good
as soon as can be, and the expenses of the works shall be defrayed by the
local authority. If the drain, water-closet, earth-closet, privy, ashpit or
cesspool on examination appear to be in bad condition, or to require
alteration or amendment, the local authority shall forthwith cause notice
in writing to be given to the owner or occupier of the premises requiring
him forthwith or within a reasonable time therein specified to do the
necessary works; and if such notice is not complied with, the person to
whoin it 1s given shall be liable to a penalty not exceeding ten shillings for
every day during which he continues to make default, and the local
authority may, if they think fit, execute such works, and may recover in a
summary manner from the owner the expenses incurred by them in so
doing, or may by order declare the same to be private improvement
expenses.’

This section is of importance to the sanitary inspector, and in
carrying out its provisions it is most essential that he should
obtain the proper consent of his committee or board, and, if
emergency 1s declared, it should be expressly so stated in
writing. An inspector should be careful where the words,
“injurious to health,” are used that injury can be proved, it
having been held by magistrates that “injurious” means that an
injury has been done, not that it may occur. N.B.—There is no
decision of a higher court to this effect.

In connection with privy and ashpit nuisances, the new
provision in the P.H.A.A., 24, is of great value and importance
in those urban districts where it has been adopted (it cannot be
adopted by rural authorities). It reads as follows :—

1, Where any portion of a room extends immediately over any privy
(not being a water-closet or earth-closet), or immediately over any cesspool,
midden, or ashpit, that room, whether built before or after the adoption of
this part of this Act, shall not be occupied as a dwelling place, sleeping
place, or workroom, or place of habitual employment of any person in any
manufacture, trade, or business during any portion of the day or night.

%9 Any person who after the expiration of one month after the
adoption of this part of this Act, and after notice from the local autho-
rity of not less than seven days, so occupies, and any person who suffers to
be so occupied, any such room, shall be liable to a penalty not exceeding

forty shillings, and to a daily penalty not exceeding ten shillings.”

The term ashpit is defined anfe, and includes a movable
receptacle
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The duties of an inspector of nuisances, in towns containing
much old property and many midden-privies, under these pro-
visions must necessarily be heavy ; his time will be occupied
with a number of privy nuisances which ought not to exist, and
he will do well to insist upon the provision of proper receptacles,
and, as far as practicable, to induce his authority to compel the
substitution of water-closets.

Sections 42-50 inclusive, of the P.H,A., deal with scaveng-
ing and cleansing, but only 43, 47, 48, 49, and 50 require
special notice here.

““ If a local authority who have themselves undertalken or contracted for P.H. A,
the removal of house refuse from premises, or the cleansing of earth-closets, 43.
privies, ashpits and cesspools fail, without reasonable excuse, after notice
m writing from the occupier of any house within their district requiring
them to remove any house refuse or to cleanse any earth-closet, privy, ash-
pit or cesspool belonging to such house or used by the occupiers thereof, to
cause the same to be removed or cleansed, as the case may be, within seven
days, the local authority shall be liable to pay to the occupier of such house
a penalty not exceeding five shillings for every day during which such
default continues after the expiration of the said period.”

Note.—This “notice in writing” does not mean notice given
to the inspector, but addressed to the L.A. through their clerk
or at their offices.

By Section 47 it is unlawful in an wrban district P.H.A.,
g R keer? swine in any dwelling-house, or so as to be a nuisance. A1
“2. To suffer any waste water to remain within any dwelling-house

for twenty-four hours after written notice from the urban authority.
**3. To allow the contents of any water-closet, privy or cesspool to over-
flow or soak therefrom,”

In this section no proof of injury to health is required, and
action must be taken against the occupier; the owner is not
mentioned,

The 44th section, though not referring to an inspector of P.H.A.,
nuisances, is important with regard to bye-laws ; and is further 44.
supplemented by section 26 of the Public Health Acts Amend- P.H A A,
ment Act, which is partly wrban and partly rural in its operation. 26.

Under these sections power is granted to make bye-laws,
imposing upon occupiers the duties of cleansing footpaths,
removing house refuse, and cleansing privies, &ec., when such
duties are not undertaken by the L.A., and even where the L.A.
undertake to remove house refuse, they may impose duties in P.H.AA.
connection therewith on the occupier. Urban authorities may 26.
further make bye-laws respecting the hours for removal of

manure, &c., the method of cartage, and the cleansing in case any
be spilled.



244 APPENDIX,

The remaining sections of this portion of the Act are appended

in full :(—
AL ““48. Where any watercourse or open ditch lying near to or forming the
48. boundary between the district of any local authority and any adjoining

district is foul and offensive, so as injuriously to affect the district of such
local authority, any justice having jurisdiction in such adjoining district
may, on the application of such local authority, summon the local authority
of such adjoining district to appear before a court of summary jurisdiction
to show cause why an order should not be made by such court for cleansing
such watercourse or open ditch, and for executing such permanent or other
structural works as may appear to such court to be necessary; and such
court, after hearing the parties, or ex parte in case of the default of any one
of them to appear, may make such order with reference to the execution of
the works, and the persons by whom the same shall be executed, and by
whom and in what proportions the cost of such works shall be paid, and
also as to the amount thereof. and the time and mode of payment, as to
such court may seem reasonable.
PHA., 49, Where in any urban district it appears to the inspector of nnisances
49, that any aceumulation of manure, dung, soil or filth or other offensive or
noxious matter ought to be removed, he shall give notice to the person to
whom the same belongs, or to the occupier of the premises whereon it
exists, to remove the same; and if such notice is not complied with
within twenty-four hours from the service thereof, the manure, dung, soil
or filth or matter referred to shall be vested in and be sold or disposed of
by the urban authority, and the proceeds thereof shall be applied in pay-
ment of the expenses incurred by them in the execution of this section;
and the surplus (if any) shall be paid on demand to the owner of the matter
removed,

“* The expenses of removal by the urban authority of any such accumu-
lation, if and so far as they are not covered by the sale thereof, may be
recovered by the urban authority in a summary manner from the person to
whom the accumulation belongs, or from the occupier of the premises, or
(where there is no occupier) from the owner. : :

P.H.A., ¢ 50. Notice may be given by any urban authority (by public announce-
50, ment in the distriet or otherwise) for the periodicul l“z;lnmfal of manure or
other refuse matter from mews, stables or other premises; and where any
such notice has been given any person to whom the manure or other refuse
matter belongs who fails so to remove the same, or permits a further accu-
mulation, and does not continue such periodical removal at such intervals
as the urban authority direct, shall be liable without further notice to a
penalty not exceeding twenty shillings for each day du:mg which such
manure or other refuse matter is permitted to accumulate.

These clauses need no special comment ; the last two are
applicable only to urban authorities. : .
Water Supply.—Passing over sections 51 to 61 which deal
with power to provide water supply and the restrictions thereon,
the next important section is 62 :—
P.H.A., ¢« Where on the report of the surveyor of a local authority it appears to

1 ith ir district is without a proper
62, such authority that any house within their district 1s Wwith
supply of wu.t:::r, and that such a supply of water can be furnished thereto
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at a cost not exceeding the water rate authorised by any local Act in force
within the district, or where there is not any local Act =0 in force a.i:, a cost
not exceeding twopence a week, or at such other cost as the ana} (zovern-
ment Board may, on the application of the local authority, determine under
all the circumstances of the case to be reasonable, the local authority shall
ive notice in writing to the owner, requiring him, within a time therein
specified, to obtain such supply, and to do all such works as may be
ssary for that purpose. v,
B 1f mfch notice Iis nI:)t complied with within the time specitied the local
authority roay, if they think fit, do such works and obtain such supply, and
for that purpose may enter into any contract with any water company
supplying water within their district, and water rates may be made and
levied on the premises by the authority or company which furnishes the
supply and may be recovered as if the owner or occupler of the premises
had demanded a supply of water and were willing to pay water rates for the
same, and any expenses incurred by the local authority in doing any such
works may be recovered in a summary manner from the owner of the
premises, or may by order of the local authority be declared to be private
improvement expenses,”

This section affects rural as well as urban distriets. It will
be observed that action can only be taken on the report of the
surveyor ; it is, therefore, the duty of the inspector of nuisances,
in all instances where he finds premises without a water supply,
to report the same to the surveyor. In rural districts, the two
offices are often combined (see above, section 4). Authorities
differ as to whether a proper supply of water refers to quality or
only to quantity.

Sections 63 to 67, and also the incorporated clauses of the
Water-works Clauses Acts, are unimportant and require no
notice here ; but passing mention should be made of the Public
Health (Water) Act, 1878, which provides in its third section
that it shall be the duty of every rural S.A. to see that every
occupied dwelling-house has, within reasonable distance, an
available supply of wholesome water, sufficient for consumption
and use for domestic purposes. Reports as to these points may
be made by either the M.O.H. or the inspector of nuisances,
and the 5. A. have power to act on such reports.

Further, in section 7 of the same Act the duty of periodical
inspection of the water supply by the officers of the authority is
provided, and powers of entry upon premises for such a purpose
are conferred upon officers, as in the Public Health Act, 1875,
102, 103, infra.

The remainder of the Act is unimportant in this context,

Sections 68, 69, deal with the pollution of streams by gas,
x{rﬂ,shiug, or sewage; and section 70 with polluted wells, tanks,
&e.:—

““On the representation of any person to any local authority that within

PH.A.,
68, et seq.
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their district the water in any well, tank or cistern, public or private, or
supplied from any public pump, and used or likely to be used by man for
drinking or domestic purposes, or for manufacturing drinks for the use
of man, is so polluted as to be injurious to health, svch authority
may apply to a court of summary jurisdiction for an order to remedy

¢ same ; and thereupon such court shall summon the owner or occupier
of th?. premises to which the well, tank or cistern belongs, if it be private,
and in the case of a public well, tank, cistern or pump any person
alleged in the application to be interested in the same, and may either
dismiss the application or may make an order directing the well, tank,
cistern or pump to be permanently or temporarily closed, or the water to ba
used for certain purposes only, or such other order as may appear to them

tuthe requisite to prevent injury to the health of persons drinking the
water.

“The court may, if they see fit, cause the water complained of to be

analysed at the cost of the local authority applying to them under this
section.

““If the person on whom an order under this section is made fails to
comply with the same, the court may, on the application of the loecal
authority, authorise them to do whatever may be necessary in the execution
of the order, and any expenses incurred by them may be recovered in a
summary manner from the person on whom the order is made.

*‘ Expenses incurred by any rural authority in the execution of this
section, and not recovered by them as aforesaid, shall be special expenses,”

This provision is extremely important and requires comment.
It is to be noticed that it is open to any person, not of necessity
an officer of the Authority, to make representation ; and, further,
it has been held by magistrates (Corporation of Birmingham w.
Shaw), that injurious is not synonymous with dangerous, but
that it is necessary to prove injury ; this difficulty has been dealt
with in the corresponding clause of the Public Health (London)
Act, 1891, by the insertion of the words “ or dangerous” after
“Injurious,” and “or danger” after “injury.” It is further to
be noted that this section does not provide for the supply of
water in the place of the closed well, but the premises will then
come under sec. 62, P.H.A., supra.

Sections T1-T5 deal with cellar dwellings. The occupation
of any cellar built or rebuilt since 1848 as a dwelling, is
absolutely prohibited, and no cellar can be occupied as a dwelling
at all unless it fulfils the following requirements :—

1. Height not less than 7 feet, 3 feet being above the ground
level.

2. In front of the cellar, there must he an area 2 feet 6 inches
wide in every part, and 6 inches below the level of the floor.

3. The cellar must be drained by a drain at least 1 foot below
the level of the floor. |

4. There must be proper closet and ashpit accommodation.
(N.B.—Such accommodation eannot now be wunder any urban
dwelling-house, according to the P.H.A.A., 24).
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5. There must be a fireplace and chimney ; and a window at
least 9 square feet in area, made to opern. _

A cellar is deemed to be occupied by any one passing the
night in it. b Ay

The provisions relating to cellar dwellings in the London Act,

1891, are detailed at the end of this appendix. i _

The regulation of Common Lodging-houses is dealt with p.H.A,,
in sections 76-84, of which the leading provisions may be briefly 76-84.
gummarised as follows :—

Common Lodging-houses are to be registered by the S.A., and
are not to be used unless so registered ; they must be inspected
before registration by an officer of the local authority (not
necessarily the inspector of nuisances, in some cases a member
of the police force is appointed), and notice of the registration
must be affixed to the house.

The L.G.B. have issued an important memorandum in
connection with their Model Bye-laws for Common Lodging-
houses in which the necessary qualifications for structural fitness
are most minutely laid down, and which is here appended :—

““ The rules which should guide the inspecting officer in his examination
of the premises may be thus briefly indicated :—The house should (1)
possess the conditions of wholesomeness needed for dwelling-houses in
general ; and (2) it should further have arrangements fitting it for its
special purpose of receiving a given number of lodgers.

““1. The house should be dry in its foundations, and have proper drainage
guttering and spouting, with properly laid and substantial paving to any
area or yard abutting on it. Its drains should have their connections
properly made, and they should be trapped where necessary, and adequately
ventilated. Except the soil-pipe from a properly trapped water-closet,
there should be no direct communication of the drains with the interior of
the house. All waste pipes from sinks, basins and cisterns should discharge
into the open air over gullies outside the house. The soil-pipe should
always be efliciently ventilated. The closets or privies and the refuse
receptacles of the house should be in proper situations, of proper construc-
tion and adapted to any scavenging arrangements that may be in force in
the district. The house should have a water supply of good quality, and if
the water be stored in cisterns they should be conveniently placed and of
proper construction to prevent any fouling of water. The walls, roof, and
tloors of the house should be in good repair. Inside walls should not be
papered. The rooms and staircases should possess the means of complete
ventilation ; windows being of adequate size, able to be opened to their full
extent, or, if sash windows, both at top and bottom. Any room proposed
for registration that has not a chimney should be furnished with a special
ventilating opening or shaft, but a room not having a window to the outer
air, even if 1t have special means of ventilation, can seldom be proper for
registration.

2. The numbers for which the house and each sleeping room may be
registered will depend, partly upon the dimensions of the rooms and their
facilities for ventilation and partly upon the amount of accommodation of
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other kinds. In rooms of ordinary construction to be used for sleeping,
where there are the usual means of ventilation by windows and chimneys,
about 300 cubic feet will be a proper standard of space to secure to each
person; but in many rooms it will be right to appoint a larger space, and
this can only be determined on inspection of the particular room. The
house should possess kitchen and dayroom accommodation apart from its
bedrooms, and the sufficiency of this will have to be attended to. Rooms
that ave partially underground may not be improper for dayrooms, but
should not be registered for use as bedrooms. The amount of water supply,
closet or privy accommodation, and the provision of refuse receptacles
should be proportionate to the mumbers for which the house is to be
registered. If the water is not supplied from works with constant ser-
vice, a quantity should be secured for daily use on a scale, per registered
inmate, of not less than 10 gallons a day where there are water-closets, or
5 gallons a day where there are dry closets. For every twenty registered
lodgers a separate closet or privy should be required. The washing
accommodation should, wherever practicable, be in a special place and not
be in the bedrooms ; and the basins for personal washing should be fixed
and have water-traps and discharge pipes connected with them.”

These suggestions are of great value, more especially because
the inspection of common lodging-houses in the metropolis is
under the charge of the police, whose knowledge of sanitary
requirements is not very great. It is to be regretted that a
similar practice obtains in some provincial towns where the
Sanitary Authority appoint a police inspector to report upon the
common lodging-houses ; the consequence being that their
sanitary condition is far from creditable.

P.H.A.A, Powerisalsogiven to the S.A. to make bye-laws, to enforce the

provision of water, to compel lodging-house keepers to limewash
twice a year, and to order reports from keepers of houses receiving
vagrants, &e.  All cases of infectious disease must be reported
to the M.O.H. and the relieving officer under a penalty. The
remaining clauses relating to common lodging-houses are of ne
special importance to the inspector of nuisances.

The definition of a common lodging-house has been a subject
of some dispute, and it has been explained as ‘““that class of
lodging-house in which persons of the poorer class are received
for short periods, and, though strangers to one another, are
allowed to inhabit one common room.” This definition has
been held not to apply to shelters maintained as charitable
institutions, and not for purposes of gain.

H. W. C., With regard to houses let in lodgings, any local authority

1885, 8.

has power to make byelaws for such houses, as regards in-
spection, cleansing, drainage, &c., and precautions against in-
fectious diseases.

H. W. C., Tt may here be noticed in connection with the law relating to

Part 1i1.

53-71.

» common lodging-houses, that the Housing of the Working
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Classes Act, 1890, part iii,, deals wholly with the provision of
such houses by local authorities, whether urban or rural. This
enactment is adoptive under certain restrictions, and gives
power to acquire land, erect or purchase buildings, a_nd provide
bye-laws, &e., for the management of common lodging-houses,

the control of which is vested in the L. A. At
Nuisances.—The 91st section of the Public Health Aect, P.H.A,,

1875, is of very great importance to all inspectors of nuisances, 91.
since it defines a nuisance under the Act:—

“ For the purposes of this Act— ‘ T
‘], Any premises in such a state as to be a nuisance or injurious to

health ; :

L 2 j;"!mg,:r pool, ditch, gutter, watercourse, privy, urinal, cesspool, drain,
or ashpit, so foul, or in such a state as to be either a nuisance or mjurioos
to health ; T

‘3. Any animal so kept as to be either a nuisance or injurious to health ;

‘4 Any accumulation or deposit which i1s a nuisance or injurious to
health ;

““5. Any house or part of a house so overcrowded as to be dangerous or
injurious to the health of the inmates, whether ar not members of the same
family ;

““ . Any factory, workshop, or workplace, not kept in a cleanly state,
or not ventilated in such a manner as to render harmless as far as practi-
cable any gases, vapours, dust, or other impurities generated in the course
of the work carried on therein that are a nuisance or injurious to health, or
so overcrowded while work is carried on as to be dangerous or injurious to
the health of those employed therein ;

7. Any fireplace or furnace which does not as far as practicable consume
the smoke arising from the combustible used therein, and which is used for
working engines by steam, or in any mill, factory, dyehouse, brewery,
bakehouse, or gaswork, or in any manufacturing or trade process what-
soever ; and

““ Any chimney (not being the chimney of a private dwelling-house)
sending forth black smoke in such quantity as to be a nuisance, shall be
deemed to be nuisances liable to be dealt with summarily, in manner pro-
vided by this Act.”

“ Where any quarry dangerous to the public is in open or unenclosed Quarry
land, within fitty yards of a highway or place of public resort dedicated to Fencing
the public, and is not separated therefrom by a secure and sufficient fence, Act,15887.
it shall be kept reasonably fenced for the prevention of accidents, and unless
so kept shall be deemed to be a nuisance liable to be dealt with summarily
in manner provided by the Public Health Act, 1875.”

““ The term  quarry’ includes every pit or opening made for the purpose
of getting stone, slates, lime, chalk, clay, gravel, or sand, but not any
natural opening.”

** A tent, van, shed, or similar structure used for human habitation, Housine
}Thiﬂh is in such a state as to be a nuisance or injurious to health, or which of the
is s0 overcrowded as to be injurious to the health of the inmates, whether Working
or not members of the same family, is also deemed to be a similar nuisance.” (lasses

¥ : 4 ] 1 Act, 1885,
This section (9), together with the contiguous sections (7) and o,
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¥.A., 1878,
101

(10) of the same Act (which imposes upon the S.A. the duty of
“putting into force the powers with which they are invested,
S0 as to secure the proper sanitary condition of all premises
within the area under the control of such authority”), are now
the only remains of the Act of 1885 which are material to our
present purpose. The sanitary authority have power to make
bye-laws for such habitations, and power of entry is given
to any person, duly authorised (presu mably in writing) by
the S.A. or by a Justice, where there is reasonable cause to
suspect a breach of the law or the existence of dangerous infec-
tious disease,

With respect to these forms of nuisance a few notes may not
be amiss. Inspectors will find that with respect to pig keeping,
it is often preferable to take action under section 47, supra.

The inspection of factories does not concern the local authority,
as all the sanitary regulations relating to factories were trans-
ferred to the Factory Inspector by the Act of 1878 ; but the L.A.
are required to administer the provisions of this section in eve
factory not included in the provisions of the Factory Act of 1878
(see section 93 of that Act); and in all workshops by the Factory
Act, 1891, sec. 4, which is appended :—

““1. Every workshop as defined by the principal Act (including any
workshop conducted on the system of not employing any child, young

erson, or woman therein), and every workplace within the meaning of the

ublic Health Act, 1875, shall be kept free from effluvia arising from any
drain, water-closet, earth-closet, privy, urinal, or other nuisance, and unless
so kept shall be deemed to be a nuisance liable to be dealt with summarily
under the law relating to public health.

2. Where on the certificate of a medical officer of health or inspector
of nuisances it appears to any sanitary authority that the limewashing,
cleansing, or purifying of any such workshop, or of any part thereof, is
necessary for the health of the persons employed therein, the sanitary
authority shall give notice in writing to the owner or occupier of the work-
shop to limewash, cleanse, or purify the same or part thereof, as the case
may require.

““3. If the person to whom notice is so given fails to comply therewith

'within the time therein specified, he shall be liable to a fine not exceeding

ten shillings for every day during which he continues to make default, an

the sanitary authority may, if they think fit, cause the workshop or part
to be limewashed, cleansed, or purified, and may recover in a summary
manner the expenses incurred by them in so doing from the person in

default. ;
““4. This section shall not apply to any workshop or workplace to

which the Public Health (London) Act, 1891, applies.

With respect to smoke nuisances the provision which
follows at the end of the section renders successful action very
difficult; the extreme unwillingness of local authorities to
interfere with trade, the presence of large manufacturers upon
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committees, and the unwillingness of local magistrates to conviet,
all render this subsection extremely difficult to enforce. Intaking
action, the L.A. must be prepared to show that there 1s a better
method of dealing with the smoke than that employed. Success-
tful prosecutions for smoke nuisance are not uncommon in many
towns, but they are not to be undertaken lightly.

Further information regarding special smoke nuisances, e.g.,
coke burning, &e., can be obtained from Dr. Ballard's reports to
the L.G.B. on efluvium nuisances. .

The sections next following deal with procedure in respect P.H.A,,
of nuisances. It is the duty of the S.A. to have the district 92
periodically inspected to ascertain what nuisances exist, and
power is given to any person aggrieved, or the relieving officer, 93.
or any two householders, or the police, to give information
of any nuisance (presumably to the clerk, unless otherwise
appointed).

The next section has reference to the service of notice, and is
appended :—

““ On the receipt of any information respecting the existence of a nuisance, 94.
the local authority shall, if satistied of the existence of a nuisance, serve a
notice on the person by whose act, default, or sufferance, the nuisance arises
or continues, or, if such person cannot be found, on the owner or occupier
of the premises on which the nuisance arises, requiring him to abate the
same within a time to be specified in the notice, and to execute such works
and do such things as may be necessary for that purpose. Provided—

““ First. That where the nuisance arises from the want or defective con-
struction of any structural convenience, or where there is no occupier of
the premises, notice under this section shall be served on the owner.

“*Secondly. That where the person causing the nuisance cannot be found,
and it is clear that the nuisance does not arise or continue by the act,
default, or sufferance of the owner or occupier of the premises, the local
authority may themselves abate the same without further order.”

This notice cannot be served until the existence of the nuis-
ance has been reported to the S.A., and they have given direc-
tions for the service of the notice. It is not enough for the
committee to whom the sanitary duties are delegated to pass
any general resolution or to give general instructions, each case
must be reported and considered on its merits ; the Council or
Local Board, as the case may be, can delegate their powers
under this Act to a committee, and, subject to certain restric- P.H.A.,
tions, such committee shall have full powers under this Act 200.
E’lt]"m}{ﬁ the necessity for confirmation by the Local Board or London,3.
ouneil.

In this matter the Public Health (London) Act, 1891, goes
even further, as it directs that—
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““1t shall be the duty of the sanitary authority to give such directions to
their officers as will secure the existence of the nuisance being immediately
brought to the notice of any person who may be required to abate it, and
the officer shall do so by serving a written intimation.”

It must be particularly noted that the committee cannot
delegate their powers either to a sub-committee or to any officer.

A torm of notice is appended to the Act in Schedule iv. Form
A, and certain provisions as to authentication and service oceur
1n sections 266, 267, post.

If this notice be not complied with, or if the nuisance, though
s}hatied, is likely to recur, the L.A. shall make complaint to a
Justice, who shall summon the person on whom the notice was
served.

It is in many places the practice for the Local Authority to
reconsider the matter and give directions before a prosecution
is undertaken, but by the wording of the section they are bound
to proceed with the prosecution.

The Court may make an order dealing with the nuisance, or a
recurring order, or both, and may also impose a penalty and
give cosls,

In the case of a house rendered unfit for habitation owing to
a nuisance, the Court may make a closing order, but such cases
will be further considered under the Housing of the Working
Class Act, 1890, post.

Provision is made for penalty in case the order of the Court is
not complied with, and for appeal to Quarter Sessions without
continuing penalty ; also that where the person in default is not
known or cannot be found, the order may be addressed to the
L.A. ; and for the public sale of any matter or thing removed by
the L. A. while abating the nuisance.

The remaining clauses of this portion of the Act, except section
102, are unimportant to the sanitary inspector, and deal with
costs and expenses in the execution of the Aect, the power of
individuals to complain to a justice, the power of the police to
act on the order of the [.G.B. in default of the L.A., the right
to take proceedings in a superior court, and the power to
institute proceedings-where a nuisance is caused by some act or
default outside the district.

The power of entry upon private premises is provided for
in sections 102, 103.

“ The local authority, or any of their officers, shall be admitted into any
premises for the purpose of examining as to the existence of any nuisance
thereon, or of enforcing the provisions of any Act in force within the
district requiring fireplaces and furnaces to consume their own smoke, at
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any time between the hours of nine in the forenoon and six in the afternoon,
or in the case of a nuisance arising in respect ol any business, then at any
hour when such business is in progress or is usually ecarried on.

¢« Where under this Act a nuisance has been ascertained to exist, or an
order of abatement or prohihit.iun has been made, the local authority or any
of their officers shall be admitted from time to time into the premises
hetween the hours aforesaid until the nuisance is abated, or the works
ordered to be done are completed, as the case may be.

. Where an order of abatement or prohibition has not been complied
with, or has been infringed, the local authority, ov any of their officers,
<hall be admitted from time to time at all reasonable hours, or at all hours
during which business is in progress or is usually carried on, into the
premises where the nuisance exists, in order to abate the same.

¢ If admission to premises for any of the purposes of this section is
refused, any justice on complaint thereof on oath by any officer of the local
authority (made after reasonable notice in writing of the intention to make
the same has been given to the person having custody of the premises),
may, by order under his hand, require the person having custody of the
premises to admit the Jocal anthority, or their officer, into the premises
during the hours aforesaid ; and if no person having custody of the premises
can be found, the justice shall, on oath made before him of that fact, by
order under his hand authorise the local authority or any of their officers to
enter such premises during the hours aforesaid.

'« Any order made by a justice for admission of the loeal authority or any
of their officers on premises shall continue in force until the nuisance has
been abuted, or the work for which the entry was necessary has been done.”

In the following section a penalty not exceeding £5 is assigned
for disobedience.
The above clauses refer to the right of entry for the purpose
of inspection of nuisances; other clauses referring to powers of
entry are as follows :—
1.”Section 116. To inspect food, &ec. at all reasonable times.
9 Section 137. To carry out L.G.B. orders on all prewmises
and vessels ; no limit of time specilied.
3. Towns Improvement Clauses Act, 1847, section 131, P.H.A
To inspect any place whatever used for the sale of butchers’ 169,
meat, any slaughter-house, &c.
4. Tnfectious Diseases Prevention Act, 1890, sections J, 17.
Between 10 a.m. and 6 p.m., on production of authority signed
by clerk to L.A., for purpose of cleansing and disinfecting, in
default of owner or occupier. 3
5. Factory Act, 1891, 3, and 1878, 6S.
To enter, inspect, and examine at all reasonable times by day
and night a workshop and every part thereof when the authorised
inspector has reasonable cause to believe that any person 1S em-

ployed therein, and to enter by day any place which he has
reasonable cause to believe to be a workshop.
6. Canal Boats Act, 1877, 5.
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By day upon any canal boat on producing, if demanded, a
copy of his authorisation.

7. Housing Working Classes Act, 1885, 9.

By day into any tent, shed, van, or similar structure used for

human habitation on producing, if demanded, a copy of his
authorisation,

Offensive Trades.

““ Any person who, after the passing of this Act, establishes within the
dlﬂt!'l{:rﬁ of an urban authority, without their consent in writing, any
offensive trade ; that is to say, the trade of —

Blood boiler, aor

Bone boiler, or

Fellmonger, or

Soap boiler, or

Tallow melter, or

Tripe boiler, or

Any other noxious or offensive trade, business or manufacture,

shall be liable to a penalty not exceeding fifty pounds in respect of the
establishment thereof; and any person carrying on a business so established
shall be liable to a penalty not exceeding forty shillings for every day on
which the offence is continued, whether there has or has not been any
conviction in respect of the establishment thereof.”

This section and the three sections next following are of great
importance to all urban authorities, since they deal with a form
of nuisance, which, by reason of its trade connections, is ex-
tremely difficult to deal with. The section already quoted
expressly names six offensive trades; in addition to these the
model bye-laws of the L.G.B. enumerate the following :—Blood-
drier, leather-dresser, tanner, fat-melter or fat-extractor, glue-
maker, size-maker, and gut-scraper. IL.G.B. inspectors are apt
to consider that offensive trades are essentially trades which deal
with animal refuse, and this is borne out, by certain rulings, in
which it has been held that brick-making, manure-making, and
fish-frying are not within the meaning of the clause, but that rag
and bone shops are. It is therefore important to remember that
while a trade may be the source of a nuisance it need not be an
offensive trade.

The classical authority upon effluvium nuisances and
offensive trades is the report issued by Dr. Ballard in the
annual reports of the Local Government Board. In his very

exhaustive report he divides his subject into the following
heads :—
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1. Efluvium nuisances in connection with the keeping of
animals, e.g., Horsekeeping, Cowkeeping, Pigkeeping, and
animals improperly kept. . , y _

9. Effluvium nuisances arising in connection with the
slaughtering of animals, #e., for human food or in knackers’

ards.
3 3. Efluvium nuisances arising in connection with industries
in which substances of animal origin are principally dealt with.
These include the trades dealt with in the above section as well
as some others. 1

4, Effluvium nuisances arising in connection with industries
in which substances of vegetable origin are dealt with, e.g., malt-
roasting, indiarubber-making, distillation of palm oil, &e.

5. Efluvium nuisances where mineral substances are dealt
with, e.g., Brick-burning, Coke-burning, Alkali works, &c.

6. Efluvium nuisances where matters of mixed origin are
dealt with, e.g., Towns’ Refuse works and Rag and Bone yards.

With regard to the trades specially mentioned in the above
clause, the urban authority may make bye-laws, as they can with
regard to any offensive trades established with their consent ;
and, further, by the next section it is provided that

“ Where any candle-house, melting-house, melting-place or soap-house,
or any slaughter-house, or any building or place for boiling offal or blood or
for boiling, burning or crushing bones, or any manufactory, building or

lace used for any trade, business, process or manufacture causing effluvia
1s certified to any wrban authority by their medical officer of health, or by
any two legally qualified medical practitioners, or by any ten inhabitants of
the district of such urban authority to be a nuisance or injurious to the
health of any of the inhabitants of the district, such urban authority shall
direct r:omlfla.int to be made before a justice, who may summon the person
by or on whose behalf the trade so complained of is carried on, to appear
before a court of summary jurisdiction.”

If it appears to the court that there is a nuisance or injury to
health, and that the best practicable means have not been
adopted to prevent such nuisance, the court may impose
penalties, &c.

These provisions also apply where the nuisance arises from
trades carried on outside the complaining urban authority.

It will be observed that this section considerably extends the
tr:adps of which complaint may be made, and that, therefore, a
distinction must be made between offensive trades and effluvium
nuisances. Under this section it is possible to deal with fried
fish shops, coke hearths, and manure works.

_ These cases are often very difficult to bring to a successful
1ssue, and where an inspector is about to undertake such a pro-

P.H.A.,
1ig:

114.

115.
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secution as this it is wise to proceed, if possible, on the complaint
of the aggrieved inhabitants to whom it is a nuisance ; it is also
very necessary to be armed with reliable information and
Evi‘dencn as to the best practicable means for remedying such
nuisance,

These provisions are repeated in the Public Health (London)
Act, with the important addition that in future no one will be
able to establish in the metropolis the business of a blood-boiler,
bone-boiler, manure manufacturer, tallow-melter or knacker
under any circumstances.

For full details of the processes of these trades see Dr.
Baigwd’s reports published by the L.G.B. in 1877, 1878, and
1879.

In connection with the provisions which deal with offensive
trades 1t 1s convenient also to deal with slaughter-houses.
Power is given by sec. 169 to the urban authorities to provide
slaughter-houses, a power of which few authorities have availed
themselves, for reasons which will be stated below.

This section also incorporates certain provisions of the Towns
Improvement Clauses Aect, the substance of which is ap-
pended :—

An urban sanitary authority may license slaughter-houses and
knackers’ yards, and no such place shall be used or occupied
without a license unless it was so used before the passing of the
special Act (i.e.,, 1873), and has so continued ever since ; and if
so used, the person using it shall be liable to a penalty not
exceeding £, and a like daily penalty after conviction. All
places so licensed or in existence before 1875 must be registered,
and the sanitary anthority shall keep a register, and must also
make bye-laws for licensing, registration, prevention of cruelty,
cleanliness, removal of filth, and proper water-supply. Any
person convicted of a breach of these clauses or of byelaws may
have his license suspended for two months, and in the case of a
second conviction it may be absolutely revoked, and the sanitary
authority may refuse to grant him a license for that place or any
other. There is also a penalty for any breach of a suspension
order. 3

In addition to this, the 170th section of the Public Health
Act provides that the words “licensed slaughter-house” or
«“ pegistered slaughter-house,” as the case may be, shall be affixed

to and kept legible on the premises. ‘ :
Further imertnut clauses have been added in the FPublic

" Health Act of 1890, viz. :—
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929 Licences granted after the adoption of this part of this Act for the
use and occupation of places as slaughter-houses shall be in force for such
time or times ouoly, not being less than twelve months, as the urban
authority shall think fit to specify in such licences. o L

““30. (1) Upon any change of occupation of any building within an
urban sanitary district recistered or licensed for use and used as a slanghter-
house, the person therenpon becoming the occupier or joint occupier shall
give notice in writing of the change of occupation to the inspector of
nuisances, 4

¢(2) A person who fails or neglects to give such notice within one month
after the change of occupation oceurs shall be liable to a penalty not
exceeding five pounds.

““(3) Notice of this enactment shall be endorsed on all licences granted
after the adoption of this part of this Act.

“31. If the occupier of any building licensed as aforesaid to be used as a
slaughter-house for the killing of animals intended as human food is con-
victed by a court of summary jurisdiction of selling or exposing for sale,
or for having in his possession, or on his premises, the carcase of any
animal, or any piece of meat or flesh diseased or unsound, or unwholesome
or unfit for the use of man as food, the court may revoke the licence.”

Licences are not necessarily granted in writing, it having
been held that a resolution of a committee, confirmed by the
board, is equivalent to a licence, even though no notice to
that effect had been given to the applicant, and also that a
licence for the erection of a slaughter-house implies its use ; it
is therefore most essential that all plans for such buildings
should be submitted for approval to the Sanitary Inspector and
Medical Officer, who may inspect and report to the sanitary
committee, before permission is given to ervect the slaughter-
house.

The continuance of use is of great importance, as it will
frequently be found that slaughter-liouses are disused as such,
and applied to other purposes.

In that case they cannot again be used as slaughter-houses
without application for a licence ; and, if Part iii. of the Public
Health Act, 1890, has been adopted, such licence is for a limited
period.

The difficulty of terminating the use of old and Ladly arranged
slaughter-houses, and the absence of any power to compel butchers
to use a public abattoir when provided, have, without doubt,
militated against the erection of suitable public slaughter-houses.

With regard to slaughter-houses within the metropolis, the
Public Health (London) Aect, 1891, contains similar provisions
to those already detailed, which apply to all slaughter-houses Tondon
(with certain exceptions in favour of the Metropolitan Meat 20,
Market) ; regulations for the method of licensing ; and the right
to refuse licences. Power of entry is given (i) at any lmurnbg,r

17
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day, i.e., between 6 a.m. and 9 p.m., or (ii.) at any hour when
business is in progress or is usually carried on.

A form of licence is given in the Model Bye-laws for slanghter-
houses, but this is now obsolete ; and should not be used, as it is
most advisable that slaughter-house licences should in future be
annual.

The Model Bye-laws on this subject issued by the L.G.B. are
accompanied by a memorandum on the requirements for slaughter-
houses, which is here appended i—

““1. The Eramiaes to be erected or to be used and oceupied as a slaughter-
house should not be within 100 feet of any dwelling-house ; and the site
should be such as to admit of free ventilation by direct communication
with the external air on two sides at least of the slaughter-house.

¢9. Lairs for cattle in connection with the slanghter-house should not be
within 100 feet of a dwelling-house.

3. The slanghter-house should not in any part be below the surface of
the adjoining ground.

¢4, The approach to the slaughter-house should not be on an incline of
1?1-:-1'& than one in four, and should not be through any dwelling-house or
shop.

i+5. No room or loft shonld be constructed over the slaughter-house.

¢t 6. The slaughter-house should be provided with an adequate tank or
other proper receptacle for water, so placed that the bottom shall not be
less than six feet above the level of the floor of the slanghter-house.

7. The slaughter-house should be provided with means of thorough
ventilation.

‘8, The slanghter-house should be well paved with asphalt or con-
crete, and laid with proper slope and channel towards a cully, which
should be preperly tl‘&PPCE and covered with a grating, the bars of which
should be not more than three-eighths of an inch apart.

¢« Provision for the effectual drainage of the slaughter-house should also
be made.

«¢, The surface of the walls in the interior of the slaughter-house should
be covered with hard, smooth, impervious material, to a sufficient height.

«10. No water-closet, privy, or cesspool should be constructed within
the slaughter-house.

¢« There should be no direct communication between the slanghter-house
and any stable, water-closet, privy, or cesspool.

¢11. Every lair for cattle in connection with the slanghter-house should
be properly paved, drained, and ventilated, and no habitable room should

be construeted over any lair.”

Unsound Meat, &e.

The powers given to the inspector of nuisances to enter and
inspect articles of food are contained in sections 116-119, and
also in seetion 131 of the Towns Improvement Clauses Act (see

power of entry supra).
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‘¢ Any medical officer of health or inspector of nuisances may at all Pl.IHéAI’
reasonable times inspect and examine any animal, carcase, meat, poultry, .
game, flesh, fish, fruit, vegetables, corn, bread, flour or milk exposed for
sale, or deposited in any place for the purpose of sale, or of preparation for
sale, and intended for the food of man, the proof that 'l:l_le same was not
exposed or deposited for any such purpose, or was nob intended for the
food of man, resting with the party charged; and if any such animal,
carcase, meat, poultry, game, flesh, fish, fruit, vegetables, corn, bread,
flour, or milk appears to such medical officer or mspector to bhe rllse_a,sed or
unsound or unwl!:ulesume or unfit for the food of man, he may seize and
carry away the same himself or by an assistant, in order to have the same

dealt with by a justice.”

This clause is amended and extended by section 28 (1) of the
Public Health Act, 1890, as follows :—

¢¢]1. Sections one hundred and sixteen to one hundred and nineteen of P.H.A.A.,
the Public Health Act, 1875 (relating to unsound meat), shall extend and 23.
apply to all articles intended for the food of man, sold or exposed for sale,
or deposited in any place for the purpose of sale, or of preparation for sale
within the district of any local authority.”

By section 117, any magistrate before whom the article seized P.H.A.,
is taken may order it to be destroyed, and the offender may be 117.
taken before the justices and fined a sum not exceeding £20 for
each article, or sentenced to not more than three months im-
prisonment. This section has been further amended by the
second part of the same clause, thus:—

¢¢2. A justice may condemn any such article, and order it to be destroyed P.H.A A,
or disposed of, as mentioned in section one hundred and seventeen of the 28.
Public Health Act, 1875, if satisfied on complaint being made to him that
such article is diseased, unsound, unwholesome, or unfit for the food of
man, although the same has not been seized as mentioned in section one
hundred and sixteen of the said Act.”

By this amendment any question as to the mode of seizure is
disposed of.

In the following sections penalties are assigned for obstructing P.H.A.,
the entry of the medical officer or inspector, and for the issue of 118-119.
a warrant for entry when complaint is made on oath by either of
those officers. :

Section 13, of the Towns Improvement Clauses Act differs
only from the preceding sections in that the L.A. may appoint
any officer besides those mentioned above, e.g., a police constable,
to carry out this clause.

With respect to these provisions it may be remarked that,
whereas it is well not to take cases into court before members of
the L. A., there is no objection to taking meat to a Justice who
happens to be a member of the L. A. for condemnation ; and that
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i1t need not be the same Justice who has condemned that after-
wards adjudicates. It has been held under these sections that
entry may take place even on Sunday, and that living animals
as well as dead come under their operation.

In connection with the seizure of meat, it is convenient briefly

Act,1889. to mention the Horseflesh Act, 1889, which provides that horse-

P.H.A.,
120.

P.H.A,,
46.

flesh shall not be sold for human food elsewhere than in a shop,
stall, &c., conspicuously labelled as a place where horseflesh is
sol::i, and gives the medical officer of health and inspector of
nuisances powers of inspection, &c., of the meat. The penalty
for breach of the Act is £20. < Horseflesh” includes the flesh
of “asses” and “mules,” and means * horseflesh ” sold cooked or
uncooked, alone, or in combination with any other substance.

This Act, though here included under the heading of meat,
&c., more properly belongs to the same place as the Margarine
Act, which it resembles. The need for its operations is at
present very limited, and its provisions call for no comment ;
it is of course important for sanitary officers and others to be
capable of distinguishing horseflesh when they see it.

Infectious Diseases, Infectious Hospitals, Epidemic
Diseases. '

These extremely important subjects are provided for in the
Fublic Health Act, sections 120-140 ; in the Infectious Diseases
(Notification) Act, 1889; in the Infections Diseases (Prevention)
Act, 1890 ; and in the Public Health Acts Amendment Act.

The more important provisions of these Acts will be given in
detail, with notes showing how far they may be considered to
affect inspectors of nuisances although they are not expressly
charged with any duties therein.

By section 120, the duty of causing premises to be cleansed
and disinfected is laid upon the L.A., whenever they are satisfied,
on the certificate of their own medical officer or any other

nalified practitioner, that such action is necessary to prevent or
check infectious disease.

This section is not unlike section 46, which gives power to the
L.A. to require the purification of houses where it appears that
their filthy condition endangers the health of any person, or in
the case of infectious disease as above ; this section, however,
requires a certificate from any two medical practitioners or the

medical officer of health.
Notice may be given to either owner or occupier, and the
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inspector will best judge which it is advisable to serve with a
notice.

It will be obvious that proceedings under these clauses are
open to much vexatious delay. :

In the Infectious Diseases (Prevention) Act, section By bhe DGR e
120th section above summarised is repealed, and provision is
made for a much more rapid execution of the cleansing, &c.
required :—

By this clause, on the receipt of certificate as above the clerk
to the L.A. shall give notice in writing to owner or occupier that
the L.A. will cleanse and disinfect at the cost of the owner or
occupier, unless he engages within twenty-four hours to do it I.D.P, 17.
himself to the satisfaction of the medical officer. If he fails to
do so, the L. A. may enter, by their officer, on producing written
authority (presumably signed by the clerk to the L.A.), do the
work, and recover the cost.

Where it appears that the owner or oceupier is unable to do
the work in the opinion of the L.A. or of the M.O.H., 1t may be
done with the consent of the owner or occupier at the cost of the
L.A., by their officers.

Inasmuch as promptness in disinfection is all important, 1t
is becoming more and more common for local authorities to do
such disinfection themselves without question ; at any rate, in
the poorer class of houses. -

They may afterwards require such whitewashing, &e., as is
necessary, to be done by the owner or occupier, as the case may be.

So far, no definition of infectious disease has been given, and
the Public Health Act, 1875, does not profess to supply one;
since in one place (120) it speaks merely of infectious disease,
in another (124) it speaks of a dangerous infectious disorder.

The Notification Act of 1889, however, defines the diseases to L.D.N., 6.
which the Act applies, in section (—

““6. In this Act the expression ‘infectious disease to which this Act
applies, means any of the following diseases, namely, small-pox, cholera,
diphtheria, membranous croup, erysipelas, the disease known as scarlatina or
scarlet fever, and the fevers known by any of the following names, typhus,
typhoid, enteric, relapsing, continued, or puerperal, and includes as respects
any particular district any infectious disease to which this Act has been
3{;1}]?& by the local authority of the district in manner provided by this

ct.

and this definition is further continued by the second section of
the Prevention Act, 1890—

2. Expressions used in this Act shall, unless the context otherwise
requires, have the same meaning as the like expressions used in the
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Infectious Disease (Notification) Act, 1880 ; and the provisions of this Act
shall apply to the infectious diseases specifically mentioned in that Act,
and may be applied to any other infectious disease in the same manner as
that Act may be applied to such disease.”

Other diseases which may be considered as coming under this
category are measles, whooping cough, chicken pox, influenza,
and, perhaps, mumps and roserash,

The operation of the Notification Act more especially concerns
the M.O.H., but certain duties must necessarily devolve upon
the inspector of nuisances in connection with premises upon
which infectious disease is notified to exist. Inspectors must
remember that it is no part of their duty either to form a
diagnosis of infectious diseases or to question the accuracy of
the diagnosis of any medical practitioner who notifies a case, but
they are usually expected to visit and report upon all premises,
and for this purpose a form of register is appended. It is
convenient that this form should exactly correspond to the
register of all notifications received, kept by the medical officer.

Infectious Dis. Cert. No.
Disease
Medical Attendant
Date Cert. Reed.
Name of Patient
Situation of House
Name of Tenant

.» Owner or Agent
Address of Ly
No. of Rooms, Living

No. of Inmates, Adults
% 5 Children
13 13 Lodgera

School Attending (if any)

Water Supply

W.C. or Privy

Milk Supply

Drainage

Action Taken

General Remarks

- o Sleeping

It does not seem necessary to recapitulate in full the pro-
visions of the Notification Act, but a short summary of them
may be useful in this place. The Act provides that wherever

it is in force—

“ Bvery medical practitioner attending on or called in to visit the
patient shall forthwith, on becoming aware that the patient is suffering
from an infectious disease to which this Act applies, send to the medical
officer of health for the district a certificate stating the name of the
patient, the situation of the building, and the infectious disease _frc:-n3
which, in the opinion of such medical practitioner, the patient is suffering.”

and also that—

““The head of the family to which such pn.i;ie_nt belongs, and in his
default the nearest relatives of the patient present in the building or being
in attendance on the patient, and in default of such relatives every person
in charge of or in attendance on the patient, and in default of any such
person the occupier of the building shall, as soon as he becomes aware that
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the patient is suffering from an infectious disease to which this Act applies,
send notice thereof to the medical officer of health of the distriet.”

The penalty for default is a fine not exceeding forty shillings.
The only exemptions are Crown buildings, vessels belonging
to foreign governments, and hospitals used for the reception of
cases of infectious disease. :
The Public Health (London) Act is more full in its details, London,

and requires that the certificate shall contain— a9

¢ The full postal address of the house, and state whether the case occurs
in private practice or in practice as a medical officer of a public body or
institution, and where the certificate refers to the inmates of a hospital it
shall specify the place from which and the date at which the inmate was
brought to the hospital, and shall be sent to the medical officer of health of
the district in which the said place is situate.”

Tt is found in practice that private notification on the part of
the householder does not take place except in rare cases.
Another important addition in the London Act is as follows :—

¢ Where a niedical officer of health receives a certificate under this
section (London, 55), he shall, within twelve hours after such receipt
send a copy thereof to the head teacher of the school attended by the
patient (if @ child), or by any child who is an inmate of the same house
as the patient.”

This practice, though not compulsory outside London, obtains
in many towns where the Notification Act is in force.

A caution may here be added with regard to possible prose-
cutions under the Notification Act. It is most essential that in
taking any case into court, medical evidence of the nature of the
disease should be forthcoming; no bench of magistrates are likely
to accept either the statement of an inspector of nuisances or of
an unqualified practitioner on such a fact.

In view of a recent decision in Lancashire, it is possible that
the I.A. will do well to supply medical practitioners within
their district with stamped forms of certificate, so as to ensure
the due and regular forwarding of notifications ; but it is not
quite clear that medical men can recover the cost of postage after
they have once paid it.

Sections 121 and 122 of the Public Health Act provide for the P.H.A.,
destruction, when necessary, of infected bedding, &c., with due 121, 122,
compensation, by the direction of the L.A.; as also for the
disinfection of such articles in a proper place and proper
apparatus; the L.A. may charge or not as they please.

These powers are further extended by the Prevention Act, LD.T., 6.
which permits the M.O.H. to direct such disinfection by notice ’
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In writing, and adds a penalty for non-compliance ; compensation
for any damage done in the process of disinfecting is limited to
unnecessary or avoidable damage.

In places where Hospitals are provided for infectious diseases
under sections 131-132, and also an ambulance (section 123),
the question of removal becomes important ; this is provided for
in section 124, thus:—

““ Where any suitable hospital or place for the reception of the sick is
provided within the district of a local authority, or within a convenient
distance of such district, any person who is suffering from any dangerous
infectious disorder, and is without proper lodging or accommodation, or
lodged in a room occupied by more than one family, or is on board any ship
or vessel, may, on a certificate signed by a legally qualified medical practi-
tioner, and with the consent of the superintending body of such hospital or
place, be removed, by order of any justice, to such hospital or place at the
cost of the local authority ; and any person so suffering, who 1s lodged in
any common lodging-house, may, with the like consent and on a like certi-
ficate, be so removed by order of the local authority.

*“An order under this section may be addressed to such constable or
officer of the local authority as the justice or local authority making the
same may think expedient; and any person who wilfully disobeys or
obstructs the execution of such order shall be liable to a penalty not
exceeding ten pounds.”

The difficulties of working this section are considerable. Great
difference of opinion exists as to the meaning of “ proper lodging
and accommodation”; and even where it is manifest thas the
case cannot be adequately isolated the medical man in attendance
1s very unwilling to certify in many instances. Even after a
certificate has been obtained considerable obstruction may take
place and resistance be offered to the inspector or other officer
who comes to remove the patient; the only remedy in such a
case 1s to summon the obstructor before the justices, and proceed
again to remove; if he again obstructs, summon him again;
the court cannot give absolute power to take the case away.
Further, the court cannot question the accuracy of the certifi-
cate of the medical practitioner or the validity of the justice’s
removal order.

The next section (125) gives power, under regulations, to
remove persons to hospital, and detain them, if brought within
the district infected with a dangerous infectious disorder.

The power of detention given by this section in the case of
persons coming into a district by boat or ship, is further
extended by the 12th section of the Prevention Act:—

“ Any justice of the peace acting in and for the district of the local
authority, upon proper cause shown te him, may make an order directimy
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the detention in hospital at the cost of the local authority of any person
suffering from any infectious disease, who is then in an hospital for
infections disease and would not on leaving such hospital be provided
with lodging or accommodation in which proper precautions could be taken
to prevent the spreading of the disorder by such person. Any order so to
be made by any such justice may be limited to some specific time, but with
full power to any justice to enlarge such time as otten as may appear to
Lim to be necessary. It shall be lawful for any officer of the local authority
or inspector of police acting in the district, or for any officer of the hospital,
on any such order being made to take all necessary measures and do all
necessary acts for enforcing the execution thereof.”

This power is eonferred upon guardians of the poor in the case
of patients in a workhouse, suffering from contagious or infectious
disease under the Poor Law Amendment Act, 1867 (30 and 51
Vict., ¢. 106, see. 22). It may be necessary for the inspector of
nuisances, under certain circumstances, to apply to a Justice for
such an order, in the place of the manager or resident at the
Hospital.

In connection with these sections, must also be observed
sections 4 and 5 of the Canal Boats Aect, 1877, which empower
sanitary authorities to take the necessary steps to prevent the
spread of infectious disease, and detain a boat if needful, and
aive power of entry on board canal boats, and provide penalty
for obstruction.

The sections relating to infectious disease occurring in common
lodging-houses and in houses let in lodgings, have already been
mentioned, and are here supplemented by penalties for letting
houses in which infected persons have been lodging, and for
making false statements about infectious disease when letting
houses.

Further provision is made by the Prevention Act, section 7,
as follows :—-

_“* Every person on ceasing to occupy a house or room in which infectious
disease has been known to exist within six weeks without having it dis-
nfected, and producing a medical certificate to that effect, shall he liable to

? penalty, and also for giving a false answer when questioned as to the
acts.”

Section 126 of the Public Health Act, deals with the exposure
of infected persons and things, and is given here at length :—

““ Any person who—

1. While suffering from any dangerous infectious disorder wilfully
exposes himself without proper precautions against spreadin g the
sald disorder in any street, public place, shop, inn or public con-
veyance, or enters any public conveyance without previously

C.B., 4.5,

P.H.A.,
123-129.

ED: Bl

P.H.A.,
126.
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notifying to the owner, conductor or driver thereof that he is so
sulfering ; or
2. Being in charge of any person so suffering, so exposes such sufferer ;
or
3. Gives, lends, sells, transmits or exposes without previous disinfee-
tion any bedding; clothing, rags or other things which have been
exposed to infection from any such disorder,
ghall be liable to a penalty not exceeding five pounds; and a person who,
while suffering from any such disorder, enters any public conveyance
without previously notifying to the owner or driver that he is so suffering,
ghall in addition be ordered by the court to pay such owner and driver the
amount of any loss and expense they may incur in carrying into effect the
provisions of this Act, with respect to disinfection of the conveyance.
“‘ Provided that no proceedings under this section shall be taken against
persons transmitting with proper precautions any bedding, clothing, rags or
other things, for the purpose of having the same disinfected.”

This section is further completed by section 11 of the Infec-
tious Diseases Prevention Act, which provides that

““The body of any person who has died from an infectious disease
must not be conveyed in any public conveyance other than a hearse, with-
out due notice to the owner or driver, and he shall, under a penalty at once
canse the conveyance to be disinfected.”

A public conveyance is understood to be one which plies
openly for hire.

This section removes any doubt as to the duty of the owner
or driver, after conveying infected persons or bodies, to proceed
at once for disinfection.

It may be necessary for an inspector of nuisances to enforce
the provisions of this section (126), as it is not an uncommon
thing to find breaches of it during epidemics of small-pox, &e,
Tt needs little comment, and its provisions are completed by the
following section (127), by which

«“The owner or driver of any public conveyance, after conveying an
infected person, is required under penalty to have the same dlﬂlﬂfﬂiﬁﬁ{i, and
is permitted to make an extra charge for conveying such a person.

There now remain those provisions of the Infectious Diseases
Prevention Act to which no allusion has yet been made, and
which may be taken-in connection with sections 141, 142, and

143 of the Public Health Act, 1875. 2,
Section 141 gives power to local authorities, whether urban or

.~ pural, to provide a mortuary or to make bye-laws for its use, and

P-HiA':
142,

to provide for the decent and economical interment of any dead

body received into it. :
The next section (142) is here quoted in full :—

« Where the body of one who has died of any infectious disease is
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retained in a room in which persons live or sleep, or any dead body which
is in such a state as to endanger the health of the inmates of the same
house or room is retained in such house or room, any justice may, on a
certificate signed by a legally qualified medical practitioner, order the body
to be removed, at the cost of the local authority, to any mortuary provided
by such authority, and direct the same to be buried within a time to be
limited in such order ; and unless the friends or relations of the deceased
undertake to bury the body within the time so limited, and do bury the
game, it shall be the duty of the relieving officer to bury such body at the
expense of the poor rate, but any expense so incurred may be recovered by
the relieving officer in a summary manner from any person legally liable to
pay the expense of such burial. Any person obstructing the execution of
an order made by a justice under this section shall be liable to a penalty
not exceeding five pounds.” '

The inspector of nuisances, or mortuary keeper, must observe
that the obligation of burial applies to the relieving officer of the
district in which the mortunary is situated, but only in cases
where the removal has been ordered by a Justice. In the memo-
randum issued with the Model Bye-laws for mortuaries, attention
is called to the fact that the obligation of the guardians to bury,
is applicable only when the body is upon premises under their
control ; it will, however, be quite right for a mortuary keeper to
admit bodies from any source without question, as, unfortunately,
in many districts it is almost impossible to get the inhabitants
to make proper use of such buildings.

The next section (143) provides for the establishment of a p.H. A,
proper place (otherwise than at a workhouse or mortuary) for 143.
making post-mortem examinations, and is unimportant here.

Section 142 is supplemented by the Infectious Diseases Pre- LD.P., 8.
vention Act, as follows :—

“No person without the sanction in writing of the medical officer of
health or of a registered medical practitioner, shall retain unburied else-
where than in a public mortuary or in a room not used at the time as a
dwelling-place, sleeping-place, or workroom, for more than forty-eight
hours, the body of any person who has died of any infectious disease.”

This section only applies where a separate room cannot be
provided for the corpse, and its provisions are completed by
section 10, under which any corpse so retained may be made the LD.P.,10.
subject of an application by the medical officer of health to any
Justice, who may order the body to be removed by the local
~authority to a mortuary and buried within a specified time, or
if necessary, buried immediately. \

If the friends do not bury the body as directed, it shall be the

;::Iui:ly of the relieving officer from whose district it was removed
o do so0.
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Section 9 further provides that the bodies of persons dying in
hospital, or other place of temporary accommodation for the sick,
shall not be removed therefrom except for burial or conveyance
to a mortuary.
thﬂtectiun 13 of the Infectious Diseases Prevention Act provides

at :—

_ ““Any person who shall knowingly cast, or cause or permit to be cast,
into any ash-pit, ash-tub, or other receptacle for the deposit of refuse
matter any infections rubbish without previous disinfection, shall be guilty
of an offence under this Aect.”

By infectious rubbish is to be understood the excreta of fever
patients, rags, poultices, &ec.

Inasmuch as the Act provides (section 14) that, where sections
7 and 13 (supra) ave adopted, the L.A. shall give notice of the
provisions thereof to occupiers, it will be well for the inspector
of nuisances to advise his committee to have a leaflet printed
setting out and explaining the clauses referred to, and defining
the nature of infectious rubbish.

Section 15 empowers L.A. to provide temporary shelter for
any family who may have to leave their dwellings for disinfec-
tion purposes under section 3.

The provisions of the Public Health (London) Act, 1830,
incorporate the Notification Aet with certain extensions (vude
supra) and the Prevention Act, and also the leading provisions
already detailed.

There is an important addition in section 69, which prohibits
an infected person from picking fruit, milking animals, or en-
gaging in any occupation connected with food, or carrying on
any trade or business in such a manner as to be likely to spread
the infectious disease, under a penalty not exceeding ten pounds.

One other clause in the Infections Diseases Prevention Act
requires notice, and is repeated with slight alteration in the
London Act; it is new and of considerable importance, and is
therefore given here, verbatim i—

“Tn case the medical officer of health is in possession of evidence that
any person in the district is suffering from infectious disease attributable
to milk supplied within the district from any dairy situate within or with-
out the district, or that the consumption of milk from such dairy is like]{
to cause infectious disease to any person residing in the district, such
medical officer shall, if authorised in that behalf by an order of a justice
having jurisdiction in the place where such dairy is situate, have power to
inspect such dairy, and if accompanied by a veterinary inspector or some
other properly qualified veterinary surgeon to inspect the animals therein,
and if on such inspection the medical officer of health shall be of opinion

that infectious disease is caused from consumption of the milk supplied
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therefrom, he shall report thercon to the local authority, and his report
shall be accompanied by any report furnished to him by the said veterinary
inspector or veterinary surgeon, and the local authority may thereupon
give notice to the dairyman to appear before them within such time, not
less than twenty-four hours, as may he specified in the notice, to show
canse why an order should not be made requiring him not to supply any
milk therefrom within the distriet until such order has been withdrawn by
the local authority, and if, in the opinion of the local authority, he fails to
show such cause, then the local authority may make such order as afore-
said ; and the local authority shall forthwith give notice of the facts to the
sanitary authority and county council (if any) of the district or county in
which such dairy is situate, and also to the Local Government Board. An
order made by a local authority in pursuauce of this section shall be forth-
with withdrawn on the local authority or the medical officer of health on
its behalf being satisfied that the milk supply has been changed, or that
the cause of the infection has been removed. Any person refusing to
permit the medical officer of health on the production of such order as
aforesaid to inspect any dairy, or if so accompanied as aforesaid to inspect
the animals kept there, or after any such order not to supply milk as afore-
said has been given, supplying any milk within the district in contravention
of such order, or selling it for consumption therein, shall be deemed guilty
of an offence against this Act. Provided always, that proceedings in
respect of such offence shall be taken hefore the justices of the peace
having jurisdiction in the place where the said dairy is situate. Provided
also, that no dairyman shall be liable to an action for breach of contract if
the breach be due to an order from the local authority under this Act.”

A “Dairy” is defined as including :—

“ Any farm, farm-house, cowshed, milk-store, milkshop, or other place
from which milk is supplied or in which milk is kept for purposes of sale.”

“Dairyman ” includes any cowkeeper, purveyor of milk, or
occupier of a dairy.

A Veterinary Inspector, is one appointed under the Contagious
Diseases Animals Act, 1878 ; the provisions of which Act are
further safeguarded in this Aect, (section 24).

The remaining sections of this portion of the principal Act P.H.A.
deal with the power of the L.Gi.B. to make regulations for the 134-140.
prevention of diseases as regards the interment of the dead,
house-to-house visitation, the provision of medical aid and hos-
pital accommodation, and the promotion of cleansing, ventilation,

&e.  These and certain other regulations are of no special interest
here, and this mention must sutlice.

There is also the Public Health Act of 1889, which is entitled
“ An Act to remove doubts as to the power of the Local Govern-
ment Board to make regulations respecting cholera.” In this
Act will be found directions to port sanitary authorities and other
authorities, including, or abutting on, any part of a customs
port, and also to officers of customs, respecting the treatment
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! and removal of persons affected with cholera, and the preven-
tion of the spread of the disease both on land and water.

Part iv. of the Public Health Act, 1875, relates to Highways

- and Streets, and to markets and slaughter-houses. The clauses
relating to the licensing, &c., of slaughter-houses, have already
been fully dealt with ; of the remainder, the following summary
will suffice:—

Sections 144-148 deal entirely with highways. In sections
149-160, streets and buildings are regulated. All public streets
(t.e., streets repairable by the inhabitants at large) are vested in
the (urban) S.A., and must be levelled, paved, and repaired as
oceasion demands; private streets may be required to be sewered,
levelled, paved, d&c., and lighted, and in the default of the owners
whose property abuts on such a street doing the work, the S, A.
may carry out the work and recover the expenses, except from
religious bodies. Power is given to declare private streets when
properly sewered, &c., to the satisfaction of the urban S.A., to
be highways, and in consequence of certain rulings, this section

P.i1.A.A, (152) may now be replaced by the adoption of section 41 of the

2t Act of 1890 ; for the details of these and other powers in respect

of street-making, the reader is referred to the Acts themselves. *

P.H.A., Bye-laws may be made for new streets and new building's,

157, 158, and penalties imposed for the contravention of such bye-laws.
159, A new building is defined thus :—

“ For the purposes of this Act the re-erecting of any building
pulled down to or below the ground floor, or of any frame build-
ing of which only the framework is left down to the ground
floor, or the conversion into a dwelling-house of any building
not originally constructed for human habitation, or the conver-
sion into more than one dwelling-house of a building originally
constructed as one dwelling-house only shall be considered the
erection of a new building.”

FIEHLA, Section 160 incorporates the provisions of the Towns Improve-
160. ment Clauses Act, 1847, sections 64-83, which deal with the
naming and numbering of streets, the line of building in a

street, dangerous buildings, and precautions during construction

and repair of sewers, streets, and houses; to these may now be
P.H.A.A., added section 34 of the Public Health Acts Amendment Act,
34, 35, which supersedes section 80 of those incorporated here ; and also
section 35, which amends section 73. In addition to the special

points alluded to above, provision is also made for the proper
maintenance of rain-pipes and gutters, where houses abut on a

public street, under a penalty for default, notice to be served on

owner or occupler.
* Section 156 of the Public Health Act has been replaced by the Public

Health Act of 1888,

P.H.A.
144-1

=1
-
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The sections relating to recreation grounds, public clocks Pig'?é-’"
and markets require no notice here, nor do ithe amending -100.
sections in the Act of 1890, 45, 46. Provisions follow from the Pi:]-iﬁﬁ?'ﬁ”
Towns Police Clauses Act with respect to obstructions, fires, PLI}:[ o
places of public resort, hackney carriages, and public bathing, “j-y'
and require no comment. _ _ TP

The Act contains a number of important sections relating to
the appointment of officers and the conduct of legal
proceedings. The position and duties of an inspector of
nuisances have been detailed at the commencement of this
Appendix, and very few additional remarks are here necessary.
Householders and others will do well to remember that t_-he P.H.A.,
Medical Officer of Health may exercise any of the powers with 191.
which an inspector of nuisances is invested under this Act.

An officer of a Local Authority may not be concerned or P.H.A.,
interested in any bargain or contract made with the Authority, 193
nor may he receive or accept any fee or reward other than his
proper salary, wages, and allowances. _ _

Officers cannot be too careful not to infringe this regulation
even inadvertently or by permission of their L.A. In any
case where the slightest doubt as to the legality of any payment
exists, the advice of the clerk should be asked. A study of the
cases quoted on this section amply proves the necessity for this
advice.

With regard to legal proceedings, the following extracts will
be found useful :(—

1. Awthentication of notice and method of service, P.

b
e

“ Notices, orders and other such documents under this Act may be in
writing or print, or partly in writing or partly in print; and if the same
require authentication by the local anthority the signature thereof by the
clerk to the local authority or their surveyor or inspector of nuisances shall
be sufficient authentication.

“* Notices, orders and any other documents required or authorised to be
served under this Act may be served by delivering the same to or at the
residence of the person to whom they are respectively addressed, or where
addressed to the owner or occupier of premises by delivering the same or a
true copy thereof to some person on the premises, or if there is no person
on the premises who can be so xerved by fixing the same on some con-
spicuous part of the premises; they may also be served by post by a
prepaid letter, and if served by post shall be deemed to have been served
at the time when the letter containing the same would be delivered in the
ordinary course of post, and in proving such service it shall bhe sufficient to
prove that the notice, order or other document was properly addressed and
put into the post. '

*“ Any notice by this Act required to be given to the owner or occupier of
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any premises may be addressed by the description of the ‘owner’ or

‘occupier’ of the premises (naming them) in vespect of which the notice is
given, without further name or description.”

With regard to the authority required for the service of a
notice, see supra, p. 251, section 94. A form of notice is pro-

vided in the schedule to the Act which should be accurately
followed.

2. Proceedings in a court of summary jurisdiction.

Where a notice, properly authenticated, is without effect, the
next step is to lay an information before the clerk to the justices.
This must take place within six months of the time when the
matter of such complaint or information arose.

A form of summons is given in the schedule to the Act, and

“ Any local authority may appear before any court or in any legal pro-
ceeding by their clerk, or by any officer or member authorised generally or
in respect of any special proceeding by resolution of such authority, and
their clerk, or any officer or member so authorised shall be at liberty to
institute and carry on any proceeding which the local authority i1s autho-
rised to institute and carry on under this Act.”

Although the section provides for the authorisation of any
officer, it has been held that the justices might refuse to deter-
mine a complaint unless the clerk attends in person, or by
counsel or attorney. Where the sanitary inspector has been
authorised by resolution, either at his appointment or specially,
to appear and conduct cases, he will do well to have an authority
in writing, containing a copy of the resolution as entered on the
minutes.

In selecting a day for the lLearing of the case, the inspector
must be careful to ensure the presence of at least two magistrates
not members of the L. A. ; for, although at first sight section 258
would appear to render such precaution unnecessary, it is not
50, as the rulings of the high courts abundantly prove.

In the case where proceedings are taken to enforce the pro-
visions of an adoptive Act the inspector should provide himself
with proof of its adoption, e.g., by a copy of the resolution,
a public handbill, or a newspaper.

I't is hardly necessary to say that a case should never be taken
into court unless it is almost absolutely certain a conviction can
be obtained ; nothing is more fatal to the prestige and the use-
fulness of an inspector than, having induced his committee to
undertake a prosecution, to fail in obtaining a conviction.

In giving evidence the simplest language is always the best;
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slow and distinet utterance, avoidance of technicalities, and the
absence of any appearance of argument are also valuable qualities
in a witness ; it must not be forgotten that justices are often sub-
ject to deafness and ignorant of any technical sanitary knowledge,
and that the justice’s clerk requires time to take down one sen-
tence before another is commenced.

It is, however, most desirable that appeal to the police court
should in all cases be avoided ; it may be necessary for the suke
of example or in enforcing a new Act, but more quiet good
can be effected without legal proceedings.

Not a little difficulty is frequently experienced in pointing out
to Local Authorities the provisions of this Act and the necessity
for enforcing them. It should, however, be remembered that
the L.G.B. have power to make such inquiries as they see fit in
relation to any matters concerning the public health in any
place ; and thas they have power also to compel the L.A. to
carry out certain works. Representation may also be made to
the L.G.B. by the County Council if action in such matters
appears to be deficient or negligent.

Bakehouses.

The inspection of retail Bakehouses being one of the duties
of the Sanitary Authority, some reference to the law governing
them is necessary.

The control of Bakelhouses, which was originally in the hands
of the S.A., was transferred to the Factory Inspectors by the
Factory Act of 1878, and restored to the S.A. by the Act of 1883, F., 1883,

For definition of a retail bakehouse, see p. 237, supra. 17.

By section 34 of the Act of 1878, in all towns of more than F., 1878,
5,000 inhabitants, every bakehouse must have the whole of ‘the 34
interior, walls and ceilings, and all the passages and staircases
painted or varnished or lime-washed ; if painted, to be renewed
every seven years, and washed every six months ; if lime-washed,
to be renewed every six months.

The following section prescribes that under similar conditions 35.
no sleeping-place shall be permitted on the same level as a bake-
house, unless completely separated from it by a partition from
floor to ceiling, and effectively ventilated by a window 9 square
feet which will open.

New Bakehouses are subject to the following regulations :— I, 1383.
15,
‘It shall not be lawful to let or suffer to be occupied as a bakehouse, or

to occupy as a bakehouse, any room or place which was not so let or

18
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occupied before the first day of June, one thousand eight hundred and
eighty-three, unless the following regulations are complied with :—

1. No water-closet, carth-closet, privy, or ashpit shall be within or
communicate directly with the bakehouse ;

2. Any cistern for supplying water to the bakehouse shall be separate
and distinet from any eistern for supplying water to a water-closet ;

3. No drain or pipe for carrying off feecal or sewage matter shall have
an opening within the bakehouse.

“ Any person who lets or suffers to be occupied or who occupies any
room or place as a bakehouse in contravention of this section shall be
liable, on summary conviction, to a fine not exceeding five shillings, and
to a further fine, not exceeding five shillings, for every day during which
any room or place is so occupied after a conviction under this section.”

For the purpose of enforcing any of the above provisions, the
M.O.H. has the powers of a factory inspector as to entry,
inspection, and taking legal proceedings ; the sanitary inspector
has ex officio no power of entry under the earlier Factory Acts,
but the M.O.H. may, by these powers, take with him any officer
of the BSanitary Authority. The powers given to factory
inspectors are set out in the Act of 1878, sec. 68 ; they include
power of entry, at all reasonable times, to a factory or workshop,
and, by day, to any place which he has reason to believe is a
factory or workshop, taking with him, if he thinks fit, a constable,
to make such examination and inquiry as may be necessary to
ascertain whether the enactments for the time being in force
relating to public health are complied with, and to exercise such
other powers as may be necessary for carrying the Act into effect.

Up to 1891, these regulations applied to bakehouses, which
were the only form of workshop under the control of the S.A.;
but by the Act of 1891, several important additions have been
made ; section 3 of this Act removes workshops from the
operation of section 3 of the Act of 1878 (supra, p. 241) and hands
them over to the S.A. :—

¢ 1. Sections three and thirty-three of the Factory and Workshop Act,
1878 (which relate to cleanliness, ventilation, and overcrowding in, and
lime-washing of, factories and workshops), shall cease to apply to work-
Eh?*Pé. For the purpose of their duties with respect to workshops (not being
workshops to which the Public Health (London) Act, 1891, applies), a
sanitary authority and their officers shall, without prejudice to their other
powers, have all such powers of entry, inspection, taking legal proceedings
or otherwise, as an inspector under the principal Act. _

««3 If any child, young person, or woman, is employed in a workshop,
and the medical officer of the sanitary authority becomes aware thereof, he
shall forthwith give written notice thereof to the factory inspector of the

district,”
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In‘order that the S.A. may have proper notice of the work-
shops under control provision is made as follows :—

““Every person shall, within one month after he begins to occupy a w. 1878,
factory or workshop, serve on an inspector a written notice containing the 75
name of the factory or workshop, the place where it is situate, the address
to which he desires his letters to be addressed, the nature of the work, the
nature and amount of the moving power therein, and the name of the firm
under which the business of the factory or workshop is to be carried on,
and in default, shall be liable to a fine not exceeding five pounds.”

‘1. Section seventy-five of the principal Act (which requires notice to be F., 1891,
given of the occupation of a factory) shall apply to a workshop (including 28,
any workshop conducted on the system of not employing any child, young
person, or woman therein) in like manner as it applies to a factory.,

2, Where an inspector receives notice in pursuance of this section with
respect to a workshop, he shall forthwith forward the notice to the sanitary
authority of the district in which the workshop is situate.”

New duties of considerable magnitude are thus imposed upon
the S.A. and its officers, and it remains to be seen whether in
large manufacturing towns the staff hitherto employed by the
S.A. will be suflicient to perform them properly, or whether
some addition or modification will be required. Bristol has
already taken the lead in this matter. It may also be noted that r., 1891,
under the Act of 1891 any officer of the S.A. may examine the 27.
lists of outworkers, which every occupier of a factory or work-
shop is bound to keep ; this is important in enquiries into the
spread of infectious diseases.

Housing of the Working Classes Act.

The Acts relating to the Housing of the Working Classes
were consolidated in 1890 into a single Act, the operations of
which are here briefly indicated. The only material unrepealed
portions of previous Acts are sections 7, 9, and 10 of the Act of
1885, see above, p. 249, under the heading of Nuisances.

The consolidated Act deals first with unhealthy areas, and H.W.C.,

this portion applies only in urban districts. The main features of 1590,
1t consist in the power given to a local authority to prepare an :
improvement scheme for unhealthy areas. It is the duty of the
M.O.H. to make an official representation when he finds that in
a certaln area there are not only (@) houses and courts unfit for
habitation, and (8) defects of ventilation, and houses too closely
grouped, but, further, that nothing short of an improvement
EEhEEIlﬂ will remedy this condition. The remainder of this
portion of the Act contains details for the working out of such

art 1.,
secs, 1-28,

¥
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schemes, such as the obtaining of the sanction of the L.G.B., the
methods of compulsory purchase, valuation, compensation, &e.,
and provision for displaced populations ; its details are not of
practical importance in this place.

Part ii. of the Act deals with Unhealthy Dwelling Houses,
and applies to all authorities, whether urban or rural ; its pro-
visions are of great importance to owners and authorities, and
are therefore dealt with more in detail.

Section 29 contains definitions which differ from those pre-
viously quoted in sanitary enactments ; e.g. - —

* The expression °street’ includes any court, alley, street, square, or
row of houses.

“The expression ‘dwelling-house’ means any inhabited building, and
includes any yard, garden, outhouses, and appurtenances belonging thereto
or usually enjoyed therewith, and includes the site of the dwelling-house as
so defined.”

Thus the word “street ” is here restricted to a road, &e., with
houses built in it, and does not include highways or roads
without houses.

It will be noticed that the word *“site” here means the whole
of the premises belonging to the dwelling-houses, including yards
and gardens.

Section 30 commences by defining the duty of the M.O.H.

¢ Tt shall be the duty of the medical officer of health of every district fo
represent to the local authority of that district any dwelling-house which
appears to him to be in a state so dangerous or injurious to health as to be
unfit for human habitation,”

By section 31 the information is laid before the S.A., and
a similar complaint may be made by any four or more house-
holders to the M.O.H., who shafl thereupon inspect and report ;
and if no action is taken within three months the householders
may then complain to the L.G.B., if in an urban district.

The next section directs the action of the S.A., and is as

follows :(—

1. Tt shall be the- duty of eviy local authority to cause to be made
from time to time inspection of their district, with a view to ascertain
whether any dwelling-house therein is 11 a state so dangerous or injurious
to health as to be unfit for human habitation, and if, on the representation
of the medical officer, or of any officer of such authority, or information
given, any dwelling-house appears to them to be in such a state, to forth-
with take proceedings against the owner or ﬂccugu:r for closing the dwe”mg-
house under the enactments set out in the Thir Schedule of this Act.

These enactments are :—1. For the country. Public Health
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Act, 1875, sectiong 91, 94, 95, 97. These provisions have been
fully set out in their proper place, pp. 249-02, supra.

2. For London. Public Health (London) Act, 1891, sections
2, 4,5, 6. See also the Public Health (London) Act, section 142.

The first step in proceedings under this Act 1s to give notice
by the authority of the sanitary authority to the owner or
occupier to execute the works necessary to put the house in
proper condition ; notice under these sections should specify
the work required to be done, since, when the L.A. c¢lect to
proceed under this section they contemplate the possibility of
the house being rendered fit for human habitation. They may,
however, decide to apply merely for a closing order, and here
sub-section 2 applies :—

““2. Any such proceedings may be taken for the express purpose of
causing the dwelling-house to be closed whether the same be oceupied or
not, and upon such proceedings the court of summary jurisdiction may
impose a penalty not exceeding twenty pounds, and make a closing order,
and the forms for the purposes of this section may be those in the Fourth
Schedule to this Act, or to the like effect, and the enactments respecting an
appeal from a closing order shall apply to the imposition of such penalty as
well as to a closing order.”

In proceeding under this section the L. A. are entitled to serve
a preliminary notice on the owner or occupier, without stating
what works are required, and then to apply for a summons for
a closing ovder. A closing order when granted remains in opera-
tion until, in the opinion of the court, the premises are rendered
fit for human habitation. There is no appeal from a closing
order to any higher court.

If this closing order is not determined by a further order of :

the court, and nothing has been done to remedy the condition of
the house or houses, the S.A. may pass a resolution that it is
expedient to order the demolition of the building. Notice of
this resolution shall be served on the owner at his usual residence,
or by registered letter, or in charge of the occupier, provided the
owner cannot-be found, or on the owner’s agent, and must be
signed by the clerk to the S.A., or his lawful deputy ; not less
than one month later the S.A. shall consider this resolution,
when the owner may attend and state his objection ; the S.A.
may then, if they still decide that it is expedient, order the
demolition of the building. An order must be under scal of the
L.A., and is open to an appeal to quarter sessions.

These are the main provisions relating to unhealthy dwellings :
the Act now deals with obstruective buildings. 5

32 (2).

49,
S6.
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41, If a medical officer of health finds that any building within his
district, although not in itself unfit for human habitation, is so situate that
by reason of its proximity to or contact with any other buildings it causes
one of the following effects, that 1s to say,—

¢ (a.) Tt stops ventilation, or otherwise makes or conduces to make snch
other buildings to be in a condition unfit for human habitation or
dangerous or injurious to health ; or

% (b.) It prevents proper measures from being carried into effect for
remedying any nuisance injurious to health or other evils complained
of in respect of such other buildings ;

in any such case, the medical officer of health shall represent to the local
authority the particulars relating to such first-mentioned building (in this
Act referred to as ¢ an obstructive building’) stating that in his opinion it
is expedient that the obstructive building should be pulled down.

9 Any four or more inhabitant householders of a district may make
to the local authority of the district a representation as respects any build-
ing to the like effect as that of the medical officer under this section.”

On such a representation the S.A. shall make an enquiry into
the faets, and the cost of acquiring the land and demolishing the
building ; they can then, if they so decide, proceed by order for
demolition, subject to appeal as before; the compensation to be
paid by the S.A. to the owner, and the amount, if any, recover-
able from owners of adjoining property for the improvement

caused by the demolition, is to be settled by arbitration.

The owner may, under certain conditions, retain the site ; bub

the T.A. are entitled to regulate what building he shall place

upon it.

Further than this, the S.A. may prepare a scheme for the
improvement of a given area, by dedicating a highway, erecting
working class dwellings, or exchanging or selling the site of
houses demolished as above, and such scheme shall be presented
to the 1.G.B. for sanction.

The remainder of Part ii. deals with certain special powers of
County Council, &c., and is not of material importance, except
where such a scheme is about to be prepared, and it should
then be referred to. Part iii. is adoptive and gives power to
any L.A. to erect or purchase lodging-houses for the working
classes, subject to -the sanction of the L.G.B. (urban), or of the
county council (rural), and to make byelaws for the manage-
ment of the same.

Pollution of Rivers.

The Rivers Pollution Prevention Aet of 1870 may, in
some instances, come under the notice of the sanitary inspector.
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In it sanitary authorities and private individuals are given
power to Institute proceedings in respect of the pollution of
streams by solid matters, or by sewage; and further, power is
given to S.A.’s only, and with the consent of the L.G.B., to take
proceedings in the case of trade or mining efluents.

The provisions of this Act have been added to by the Local
Government Act of 1888, section 14, which makes county coun-
cils sanitary authorities for the purposes of this Act, and pro-
vides for the establishment of joint boards.

The Aect is largely inoperative owing to the extensive safe-
guards it contains, but i1t may here be pointed out, that, by its
provisions, the discharge of solid or liquid sewage, or of any
solid matter into streams, is illegal. It 1s, therefore, within the
duty of an inspector of nuisances to guard against the common
practice, both in towns and villages, of allowing the surface
washings of stables and pigstyes to flow into any water-course,
and he should endeavour to have removed all privies or latrines
overhanging running streams, and to prevent as far as possible
the choking of small water-courses with animal and vegetable
house refuse or ashes. The discharge of sewage-farm effluents
mto rivers is a special question, which demands no notice here.

Efforts are now being made by the Joint Board of the Mersey
and Irwell in a private bill, and by the County Council of
Warwickshire, who are drafting a general bill to amend and
improve the statute law relating fo rivers, more especially as
regards the removal of weirs and the prevention of floods.

Canal Boats.

The inspection of Canal Boats devolves upon all sanitary C.B.,
authorities under the Canal Boats Act of 1884 ; by section 4 1877-1884.
of that Act, they are required to appoint one or more inspec-
tors to carry out the Acts of 1877 and 1884. These inspectors
may enter any canal boat at any time during the day, d.e.,
between 6 a.m. and 9 p.m., may examine every part of it, and
may, if need be, detain the boat, for such time as is necessary.

; ;l‘he main provisions of the Acts to be enforced are given
elow :—

““The expression ‘ canal’ includes any river, inland navigation, lak
water being within the body of a county, whether it i ! i biiin e
i ?I;]d e i the ) ty, whether it is or not within the

“‘ The expression ‘ canal hoat’ means any vessel, however propelled, used
for the conveyance of goods along a canal, and not a ship re%iafered 4;:lm:l“.ae:-
the Merchant Shipping Acts, 1854, and the Acts amending the same,”
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No canal boat may be used as a dwelling, unless registered
with the Sanitary Authority whose district abuts on the canal on
which the boat is intended to ply ; and it must be registered as
belonging to some place within the registration district which
is also a school district.

The master of every canal boat must carry with him a certificate
(being one of two received from the authority at the time of
registration), and must produce it when properly demanded.

The L.G.B., under the powers conferred by this Act, issued a
memorandum of regulations, which provide among other details
that—

“The interior of any after-cabin intended to be used as a dwelling shall
contain not less than 180 cubic feet of free air space; and the interior of
any fore-cabin intended to be so used shall contain not less than 80 cubic
feet of free air space.

““Tf the boat is intended to be ordinarily used for the conveyance of
offensive cargo, there shall be two substantial bulkheads provided, between
the carzo and the dwelling-part, with an interspace of not under 4 inches,
open to the external air, provided with a pump for the removal of liquid,
and water-tight on the side next the cargo.

““ Should a person in a canal boat be *seriously ill, or evidently suffering
from an infectious disease,’ the master must notify the facts to the sanitary
authority within whose district the boat happens to be, and on arriving at
his destination, to the authority within whose district it 185!

C.B,1884, The L.A. must report annually to the L.G. B. within twenty-

3

one days of December 3lst in each year, which report must
come through the L.A. and not direct from the inspector ; it
must contain among other information a report upon the
following points :—

¢], The arrangements made for the inspection of boats, and the
remuneration of the inspector : i

«9 The number of boats inspected in the year, and the condition of the
boats and their occupants as regards the matters dealt with in the
Acts and regulations : : ‘

3, Any infringements of the Acts and Regulations with respect to ()
Registration ; (b) Notification of change of Master ; (¢) Absence of
Certiticates : (d) Marking; (¢) Overcrowding ; (/) Separation of
the Sexes : (g) Cleanliness and Ventilation ; (k) Rem_mra.i of Bilge
Water: (i) Notitication of Infectious Disease; (j) Refusal of
Admittance to Inspector: 13

¢4, Legal proceedings taken in respect of any such infringements, and
penalties inflicted : ‘ _

¢5. Any other steps taken to secure compliance with the Acts and
Regulations as regards guch infringements : . '

¢« 5. Cases of infectious disease dealt with, and measures of isolation
adopted : ‘ gl ;

17, Detention of boats for cleansing and disinfection :
and, in the case of Registration Aunthorities:
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““8. The number of boats on the Register : ; _

9. The number registered in 1889, distinguishing the cases in which
fresh registration has been rendered necessary by structural altera-
tions in boats previously registered.”

Food and Drugs.

The duties of inspector under the Food and Drugs Acts are
often combined with those of inspector of nuisances. ‘These Acts
are the Food and Drugs Acts of 1870 and 1879, and the
Margarine Act of 1887,

The following are the definitions in these Acts:

‘ Food’ includes every article used by man for food or drink,
except water and drugs.

 Drugs ’ include medicine for external as well as internal use.

¢ Butter’ is the substance usually known as butter made
exclusively from milk or cream, or both, with or without salt or
other preservative, and with or without the addition of colouring
matter.

¢ Margarine’ includes all substances, whether compounds or
otherwise, prepared in imitation of butter, and whether mixed
with butter or not.

The provisicns of the Acts forbid any person to mix, colour,
stain, or powder any article of food or any drug so as to render
it injurious to health or to sell such an article ; penalties and
pumishments ave provided. It is also forbidden (sec. 9) to sell
any article from which some part has been abstracted, without
notice to the buyer, e.g., milk which has been skimmed.

No person shall sell to the prejudice of the puvchaser, any
article of food or any drug not of the nature, substance, and
quality demanded, and it shall be no defence to allege that the
purchaser is not prejudiced by the sale of adulterated articles on
the ground that he bought it for analysis only.

[t shall, however, be deemed no offence in the following
cases :—

““1. Where any matter or ingredient not injurious to health has been
added to the food or drug, because the same is required for the production
or preparation thereof as an article of commerce in a state fis for carriage
or consumption, and not fradulently to increase the bulk, weight, or
measure of the food or drug, or to conceal the inferior quality thereof,

““2. Where the food or drug is a proprietary medicine, or is the subject
of a patent in force, and is supplied in the state vequired by the specitica-
tion of the patent.

‘3. Where the food or drug is compounded and not labelled as mixed
at the time of sale.

“4. Where the food or drug is unavoidably mixed with some extraneous
matter in the process of collection or preparation.”
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T}le defendant is to be discharged if he proves to the satis-
faction of the court :—

‘1. That he bonght the article which is the subject of prosecution as
being the same as that demanded, and with a written warranty.

“2. That he had no reason to believe it otherwise at the time of sale.
3. That he sold it unaltered.”

The Acts further provide for the appointment of a publie
analyst, and specify certain forms to be observed in purchasing
articles,

The purchaser must, after completing the purchase, notify the
seller of his intention to have it analysed, and offer to divide
the article into three parts, to be there and then sealed up,
one part to be retained by the seller, another to be sent to the
analyst, and the third to be retained for future reference.

With regard to the Margarine Act, it is provided that—

“ Every package, whether open or closed, and containing margarine, shall
be branded or durably marked ‘ Margarine’ on the top, bottom, and sides, in
rinted capital letters not less than # of inch square; and if such margarine
e exposed for sale, by retail, there shall be attached to each parcel thereof
so exposed, and in such manner as to be clearly visible to the purchaser, a
label marked, in printed capital letters not less than 14 inches square,
¢ Margarine;’ and every person selling margarine, by retail, save in a package
duly branded or durably marked as aforesaid, shall in every case deliver
the same to the purchaser in or with a paper wrapper, on which shall be
printed in capital letters, not less than a 7 of an inch square ‘ Margarine.’”

All margarine factories must be registered with the sanitary
authority by whom the analyst is appointed, and all substances
not marked “ margarine,” are presumed to be exposed for sale as
butter.

The remaining provisions resemble those of the principal Acts

already quoted.

Dairies, Cowsheds, and Milkshops.

The regulation of these buildings was formerly in the hands of
the Privy Council, but has since been transferred to the Local
Government Board.

They are governed by the L.G.B. Orders of 1885 and
1886, which are issued in pursuance of section 34 of the Con-
tagious Diseases (Animals) Act of 1878, and section 9 of the
Amending Act of 1886.

The essential parts of these Orders are here quoted in extenso, as
they are of very great importance :—
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Every cowkeeper, dairyman, or purveyor of milk, must in'Section6.
future register himself with the sanitary authority of the distriet
within which he carries on business, and a sanitary authority
cannot refuse to register any person so applying for registration,
even though there may be objections to the premises occupied
by the applicant, or though he' may not occupy any premises
within the district. This registration is one of persons, not of
premises, and, (outside the metropolis), is not of the nature of a
licence. As already noted, local authorities have at present no
powers to make regulations prescribing conditions to be fulfilled
before registration. Defects of premises must be dealt with
separately as breaches of the regulations.

An exception to the necessity for registration is made in the
case of persons who only make and sell butter and cheese, or
who sell milk of their own cows, in small quantities, to their
workmen or neighbours for their accommodation.

1. It shall not be lawful for any person following the trade of cow- Section 7.
keeper or dairyman to begin to occupy as a dairy or cowshed any building
not so occupied at the making of this order, unless and until he first makes
provision, to the reasonable satisfaction of the local authority, for the
lighting and the ventilation, including air-space, and the cleansing, drainage,
and water-supply of the same, while occupied as a dairy or cowshed.
. **2. 1t shall not be lawful for any such persen to begin so to cccupy any
such building without first giving one month’s notice in writing to the local
authority of his intention so to do.
*“ It shall not be lawful for any person following the trade of cowkeeper Section &
or dairyman to occupy as a dairy or cowshed any building, whether so
occupied at the making of this order, or not, if and as long as the lighting,
and the ventilation, including air-space, and the cleansing, drainage, and
water-supply thereof, are not such as are necessary or proper—
(@) For the health and good condition of the cattle therein : and

(b) For the cleanliness of milk-vessels used therein for containing milk
for sale; and

!ﬁq] For the protection of the milk therein against infection and contami-
nation,”

The order goes on to forbid, under penalties, the occupier
himself or any other person to be concerned in the production,
distribution or storage of milk, either when suffering from any
dangerous infectious disorder or having been recently in contact
with any one so suffering, until all danger of infection has
ceased. It prohibits any water-closet, earth-closet, privy, cesspit
or urinal, being in communication with a milk-store after one
month’s notice from the L. A,

It prohibits the use of a milk-store or a milkshop as a sleeping
apartment, and the keeping of swine on milk-premises, and it
also prohibits the sale and use for human food of the milk of
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diseased cows, Further, it authorises local authorities to make
reculations :—-

(@) For the inspection of cattle in dairies.

(b) For prescribing and regulating the lighting, ventilation,
cleansing, drainage, and water-supply of dairies and cowsheds in
the occupation of persons following the trade of cowkeepers or
dairymen.

(¢) For securing the cleanliness of milk-stores, milkshops, and
of milk-vessels used for containing milk for sale by such persons.

(d) For prescribing precautions to be taken, by purveyors of
milk and persons selling milk by retail, against infection or
contamination. \

These ave the principal provisions of the order and, in addi-
tion, attention may again be called to the Infectious Diseases
Prevention Act, 1890, section 4, and the Tlst section of the
London Health Act, which are fully dealt with at p. 268.

Unfortunately, at the present time, these orders are not
adequately enforced; the custom of combining the duties of
inspection of dairies, &e., with that of inspectors un der the Con-
tagious Discases (Animals) Acts, and appointing police officers to
undertake them, cannot lead to satistactory results. Iurther
than this, the power to make regulations is very inadequate,
and L.A.s must be careful not to exceed their powers. No
authority is given by which milksellers can be compelled to pub
notice boards or number boards over their doors.

With regard to disease among cattle, the present state of the
law is very unsatisfactory ; “disease” is detined (C.D. Animals
Act, 1878), as meaning—

““(fattle plague, contagious pleuro-pneumonia, foot-and-mouth disease,
sheep-pox, or sheep scab.™

Modern science would add tubercle ; the discovery of tubercle-
bacilli in milk has rendered a further extension of the definition

very necessary.

London.

These are the principal Acts under which the Public Health
of the provinces is governed: the Publie Health (London)
Act passed in 1891 now consolidates the ]:.{I.W in the 1_11&1:_:'(:1]{111&,
and requires short notice here. The mam points in 1t have
already received notice in the foregoing pages, where striking
points of difference or amendment have occurred.

A reference to the fourth schedule of this Act shows that no
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less than thirty-six Acts of Parliament have been either wholly

or mainly repealed by it, and in this connection it is worthy of
mention that it is provided, that any reference to repealed Acts 142-7v
or sections of Acts in previous Acts of Parliament, e.g., the
Housing of the Working Classes Act of 1890, apply now to the
substituted clauses provided in this Act.

The London authorities under this Act comprise the Com-

missioners of Sewers who act for the City of London, the
vestries, the district boards and the Local Board of Woolwich.,
All these authorities are under the control of the London County
Council, except the Commissioners of Sewers, the district over
which they have control being exempt from the operation of the
County Council bye-laws,

The London County Council who succeeded to the position of
the Metropolitan Board of Works, acquire under this Act con- London,
siderably extended powers; they can now make byelaws for I6.
many purposes, e.g., for prescribing the times for the removal
or carriage by road or water, of fecal or offensive or noxious
matter or liquid, in or through the administrative county of
London ; for the closing, d&ec. of cesspools and privies; for the
removal or dispos:l of refuse; and also for the regulation of 19.
any offensive trades lawtully carried on in London.

These bye-laws must be sent to every sanitary authority
before being confirmed, and objection may be made to them ;
they are also subject to the provisions of the Public Health Aect,
1875, 182 to 186.

The County Council further have power to take aciion (except 100,
in the City of London) in the event of any default made by any
sanitary authority ; they must receive an annual report from
every district board and vestry in June every year, to which
must be appended the report of the district medical officer.

The provisions with regard to offensive trades and nuisances
have already received notice, and the consolidation of the Acts
relating to the consumption of smoke, may be dismissed with a
simple mention. The regulations for dairies, &ec., are made similar
to those enforced in the country generally, and have alread
received full notice. Owners and occupiers are relieved of the
duty of cleansing the footpaths and water-courses adjoining their
premises in time of snow, &c. A sanitary authority may now
require a house to be provided with as many water-closets as
they may think necessary ; they may also provide public lava-
tories. The law relating to unsound food is extended as in the P.ILA.A.
Act of 1890, and includes all articles intended for the food of 28.

man : while any person convicted twice within twelve months L:Pd“"r
Jl
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may, in addition to other penalties, be liable to have a notice
afixed to his premises of the facts upon which he has been
convicted.

In future a water company, whenever they cut off the water
supply of a dwelling-house, must give notice to the sanitary
authority within twenty-four hours and, by section 50, sanitary
authorities are ordered to make bye-laws for securing the clean-
liness and freedom from pollution of all tanks, &ec., used for
storing water for domestic purposes.

The law relating to cellar dwellings, (i.e., any room the surface
of the floor of which is more than 3 feet below the surface of
the footway of the adjoining street, or of the ground adjoining or
nearest to the room) is considerably strengthened, and several
new requirements added—e.g., effectual drainage of area and sub-
soil, effectual provision against the rising of any exhalation, and
additional window space. These provisions do not apply to
cellars or underground dwellings when occupied in conjunction
with rooms on a higher floor.

The details of procedure, appointment of officers, &c., and the
remaining powers of the London County Council over sanitary
authorities may best be learned from the Act itself.

Bye-Laws.

A brief mention must be made of byelaws; in the detailed
consideration of the Acts relating to public health, mention has
been made of numerous objects for which L.A. have power to
make bye-laws.

Bye-laws are intended to amplify, but not to vary or supersede,
the statute law ; they must be reasonable and in no particular
repugnant to the provisions of the general law, and in nearly
every case they require the approval of the L.G.B. for their con-
firmation.

For the guidance of local authorities the L.G.DB. have issued
a series of Model Bye-laws on many of the matters for which bye-
laws may be framed. The following have been issued up to the
present time :(— -

1. The cleansing of footways and pavements. Removal of
house refuse. Cleansing of earth-closets, privies, ash-pits, and
cesspools.

9. The prevention of nuisances arising from snow, filth, dust,
ashes, and rubbish. Prevention of the keeping of animals so as
to be injurious to health.
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Common lodging-houses.
New streets and buildings.
Markets,

Slaughter-houses.
Hackney carriages.

Public bathing.

9. Public baths and washhouses, and open bathing-places.
Duties of the officers and servants.

10. Pleasure grounds.

11. Horses, ponies, mules, or asses, standing for hire.

12, Pleasure boats and vessels.

13. Houses let in lodgings.

14, Cemeteries.

15. Hop-pickers.

16. Mortuaries,

17. Offensive trades.

These are all applicable to urban authorities ; rural authorities
have powers only with respect to private scavenging (1), common
lodging-houses (3), houses let in lodgings (13), hop-pickers (15),
fruit-pickers (Public Health Act, 1882), tents and vans (H.W.G.,
1885, 9), and mortuaries (16); and also in common with urban
authorities, certain powers under the Public Health Act, 1890,
which have been fully mentioned above.

There is no necessity to enter more fully into the suggestive
provisions of the Model Byelaws, since the principal points
requiring notice have been dealt with in their appropriate places.
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SUPPLEMENTARY.

Water Waste-preventer.

There are many kinds of water waste-preventers. The drawing (Fig. 91)
represents one which discharges by syphon action ; it is simple in design,
and re:huires little description. The water supply is regulated by a ball-
tap, and syphonage takes place when the plug 1s raised by pulling the
handle. When once syphon action is started the whole of the water will
be discharged, whether the handle is liberated or not.

Fig. 91.

Junetion of Soil-pipe with Drain.

The making of this junction is by no means an easy matter. The usual
practice is to introduce the plain end of the soil-pipe into the socket of
the drain-pipe, the joint being made with cement in the ordinary way;
this, however, is not sufficient. . _

The accompanying drawing (Fig. 92) shows a good method of making
this joint. It will be noticed that the soil-pipe is prolonged for a little
distance into the drain-pipe, and it has a lead Hange attached to 1t wlfnch
rests on the foor of the socket, the joint being made with cement. The
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drain-pipe which receives the soil-pipe should rest on a solid foundation of
concrete.

.I_-.._-"'J‘

Drain Joints.

The drawing (Fig. 93) illustrates a good method of making a drain joint,
Hemp-spun yarn, free from tar, is first steeped in fluid cement (cement
grout), and then well rammed into the joint, so as to fill it about half. The
Joint is then completed with stitf cement,.

-

"ﬁ 3 B !
Fig. 93.

Sanitary Inspectors’ Returns,

The following Table is suggested as a convenient form for adoption by
sanitary inspectors in making their returns of the year's work to their
authorities. It has been drawn up by the author, in ‘con Junetion with Dr,
Bostock Hill of Warwickshire, and Dr. Barwise of Derbyshire, and it has
been in use in the three counties for two years ;— '

1D



290 APPENDIX,

SUMMARY of SANITARY WORK done in the Inspector of Nuisances’
Department during the year......, in the.........* Sanitary District of cevev.....

NoTE.— Where an Inspection or Notice embraces more than one defect, it
may be enumerated separately as regards each of such defects.

DGR, ceusvvninsnurnenansansne Signed, ccovseessrsassrases

= Urban or Rural.

l'l Inspections Formal Nuisances |
Ohaeﬂ'r‘:tir.ﬂuus Notices by | Abated anerL
aia Authority. Notice. |
Dwelling- ( Foul Conditions, .
houses Structural Defects, .
and Overcrowding, :
Schools, | Unfit for Habitation,
Lodging-houses, . ;
Dairies and Milkshops, .
Cowsheds, X -
Bakehouses,
Slaughter-houses,
Canal Boats, . :
Ashpits and Privies, ;
; Deposits of Refuse and
Manure, .
ED\Tatervclacsi::ts,
efective Traps,
D:E?;J“e No Disconnection, .
28 ( Other Faults, .
Water-supply,
Pigsties, . < g :
Animals improperly kept,
Offensive Trades, .
Smoke Nuisances, .
(Other Nuisances,
Totals, . .
- - i
Seizures of Unwholesome Food, . He
Samples of Food taken for Analysis,
P ,» Found Adulterated, :
,, of Water taken for Analysis, . .
= ,, Condemned as unfit for use,
Preeautions against Infectious Disease.
Lots of Infected Bedding Stoved or Destroyed, . .
Houses Disinfected after Infectious Disease, . - i i
Schools do. 0. .
Prosecutions for not Notifying Existence of Infectious Disease,
Convictions do, do. _
Prosecutions for Exgusur& of Infected Persons or Things, .
Convictions do. do.
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Disinfeetion by Steam.

What is said to be an improved form of steam disinfecting apparatus,
on the Washington Lyon principle, has recently been brought out by
Manlove, Alliott & Co., the makers of the original Lyon’s steam disin-
fector. It is claimed for the new disinfector (Alliott and Paton’s Patent),
that the advantages of high-pressure steam are secured without the
possibility of wetting the articles which are being disinfected. The
principle feature of the new disinfector is that a vacuum-producing ap-
paratus or air-pump is connected with the chamber, by which the air is
exhausted, not only from the chamber, but also from the clothing and
bedding which is about to be disinfected, thereby facilitating the penetra-
tion of the steam. When the process is completed, the steam which has
penetrated the articles is exhausted by the air-pump, and thus no de-
posit takes place when the cold air enters on the doors being opened.
The apparatus can be used as a hot-air disinfector when furs or leather
articles, which may be injured by steam, require to be disinfected, Dr.
Boobbyer, Medical Officer of Health for Nottingham, who has had practical
experience of this new apparatus, is of opinion that it is far in advance of
the older one.

It is possible to have the exhaust apparatus fixed to an ordinary Lyon’s
disinfector at a moderate cost,

Day’s Slop-closet.

The drawing (Fig. 94) represents Day's slop-closet, a form of closet
which, like Duckett's and Allen’s (see page 122), is automatically flushed
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by the waste-water of the house. The author has not yet had much
experience of the practical working of this eloset, but what he has seen of
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Bobbins used by plumbers, 131.
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damp surroundings, 209,
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Chemical disinfectants, 187.
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4 Law regarding, 269,
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Isolation hospitals, 178.

and County
Couneils, 178.

Period of, in different dis-

: eases, 190.

Italian rye-grass for sewagefarms, 92.

1y 33

JENNING'S new plug-closet, 116.
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in, 8.
Legislation, History of Sanitary, 2.
Light around buildings, 155.
Lime as a sewage precipitant, 90,

,» s Water purifier, 29.
Liver of animals, Inspection of, 214.
Liver-rot in sheep, 224.
Local Government Act, 1888, 235.
Lodging-houses and infectious dis-

_ease, Law regarding, 265.

Bye-laws as to com-
mon, 247.

Cubicspacerequired
m, &

Law regarding com-
mon, 247.

Lodgings, Law regarding houses let
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in, -

London Public Health Act, Scope of,
284&

Louvred ventilators, 50.

Low, Dr. Bruce, and cat diphtheria,
171.

Lungs of animals, Inspection of, 214.

Lyon’s disinfecting apparatus, 185.

MapE soils, 154,
Magnetic carbide of iron filters, 27.
Maignen's * Filtre Rapide,” 27.
Malaria and ground air, 154
Malarial fevers, 205.
Mandril, 130.
Manholes, 88, 105.
Margarine Act, 1887, 282.
5 Law regarding sale of,
82,
Marl and mortar making, 156.
e ED]I.]., 154.
Martin's cement, 157.
Measles, 173, 197.
,,  in pigs and oxen, 219.
Mortality from, at different
ages, 176.
Meat and tuberculosis, 171, 225.
Causes of unwholesome, 212.
Characteristics of good, 213
Inspection of, 213.
Law regarding unsound, 258-
260.
Slink, 212.
unfit for food, 217.
unsound from disease, 213.
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[ M‘Kinnell’s ventilator, 49.
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Middens, 71.

Milk and diphtheria, 196, 229.
53 3y enteric fever, 199, 229,
sy 3y Bcarlet fever, 193, 229.
4y oo toberculomas, 171, 229.
,, fever in cows, 223,

Milkshops, Law regarding, 282.

Mortar, 156.

Mortuaries, 266-268.

Moule’s earth-closet, 97.

Mumps, 198.

Muraline wall-paper, 168.

Musgrave’s stove, 63.

Mutton, Characteristies of, 217.

Nairs for slate roofing, 164,

Nitrogen in the atmosphere, 33,

Notice, Law regarding service of, 271.

Notificationof infectious disease, 178,
181, 210, 261.

Nottingham, Meat poisoning at,
218.

Nuisances, Law regarding, 249-254,

OAx pins for tile roofing, 164.

Obstructive buildings, Law regard-
g, 277. ¥

Occupation, Influence of, on death-
rate, D.

Offensive trades, Law regarding,
254-258,

Qil of peppermint for drain test-
ing, 152,

Osiers and sewage treatment, 78, 92.

Overbeck de Meyer's disinfecting
apparatus, 187,

Overcrowding and phthisis, 209.

2 Influence of, on death-
rate, 7.

Overflow from service cistern enter-
ing soil-pipe, 142,

Overflow pipes, 134, 135.

Oxygen in the atmosphere, 33.

. Ozone in the atmosphere, 33.

Parw system, 71, 95, 99.

Paint as a remedy against damp
walls, 160.

Pan closet, 115.

Papers, Wall, 168.

- Parasites in meat, 219, 224,

Parian cement, 157.

Parkes, Dr. Lonis, on size and fall of
sewers, 87,

] Parsons, Dr., and disinfection by

heat, 183.
i on drainage of wil-
lages, 78.
Patent drain joints, Archer’s, 85.
" ,»  otanford’s, 84.
Peat land, 154.
Peppermint, Oil of, for drain test-
ing, 152,
Perkins’ system of warming, 65.
Permanganate, Potassic, as a disin-
fectant, 188.
Phthisis, 206.

) and back-to-back houses,

210, _
» »» damp surroundings,
207-209.

occupation, 5, 210,
o3 ,» overcrowding, 209.
Pig, Measles in, 219,

,» -typhoid, 222.
Piggeries, Drainage of, 125.
Pipes, Half-channel, 89.

s» Inspection, 86.

., dJunetion, 85.

.y Stoneware, 52.

Pitch as a remedy against damp

walls, 160.

Plans of house-drainage, 148.
Plaster, 157.
Pleuro-pneumonia in cattle, 221,
Ploughed and tongued floor, 167.
Plug-closet, 115.
5 Jenning’'s new, 116.

Plumber’s wiped-joints, 127,

. work, Details of, 125-141.
Plumbing, Examples of defective,

141-147.

Pneumo-enteritis in pig, 222.
Poisoning by meat at %Velbeuk, 217.
Polarite as a sewage purifier, 92,

= filters, 27.

Poélutiun of rivers, Law regarding,
8.
Pork, Characteristics of, 217.

»»  Poisoning from putrid, 217.
Portland cement, 19, 156, 160,
Potassic permanganate as a disin-

fectant, 188,

Precipitation treatmentof sewage, 90.
‘¢ Premises,” Definition of, 237.

5 Law regarding power
of entry on, 252-254,
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Privies, Construction of, 95.
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Privies for rural districts, 96.

., Law regarding, 239-243,
Privy-middens, 71. 96,
Public Health Act, 1875 (see Ap-

pendix).
T (Amendment) Act,
1890, 236, 237, 240-

243, 248, 256, 259,
270, 271, 285.
(London) Act, 1891,
234, 236, 246, 251,
256, 257, 263, 268,
284-256.

(Water) Act, 1878,
245.

Puerperal fever, 205, 223.

Pumps, 20.

Putrefaction, Nature of, (9.

Putrid meat, 217.

1y

QUARANTINE, 177, 179, 190.

and certuin occupa-
tions, 180.

Period of, in different
diseases, 190.

Quarry Fencing Act, 1887, 249.

Quarter-ill, 225.
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Razies, 205.
Rainfall, 12. 4
Rain-pipes as soil-pipe ventilators,
147.
Principles of construction
of, 73, 108.
> Trapping of, 108.
Rain-water, 14.
; filters, 25.
Raking-arm for drains, 105.
Ransom’'s disinfecting apparatus,
185.
Read, Mr. C. 8., on treatment of
sewace of villages, 78.
¢ Red soldier,” 222,
Refuse, Decomposition of, 65.
destructors, S1, 100.
disposal, Methods of, 04-103.
Disposal of dry, 100.
disposal, Principles of, 79.
disposal, Principles of, 1n
rural districts, 79. 1
disposal, Principles of, 1n
urban districts, 80.
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of, 80, 99.

disposal, Rochdale system

INDEX.

Refuse from houses, Constituents of,
6S.

Relapsing fever, 200.

Respiratory organs, Occupation as
influencing death-rate from diseases
of, b.

Retford, Meat poisoning at, 218.

' Rinderpest, 222,

Rivers, Law regarding pollution of,
278.
,s Pollution Prevention
1876, 239, 273.
Rochdale system of excretal removal,
80, 949,
Rockets, Smoke, 152,
Rocks, lmpermeable, 154,
Roofs, 163-165.
Rot in sheep, 224,
Ritheln, 197.
Roughcasting, 160.
Russell, Mr. Joseph, and the de-
structor at Chelsea, 101.
Rye-grass for sewage farms, 92,

Act,

SAFEs for water-closets, 1.34.
Sale of Food and Drugs Act, 281.
Sand, Building sites on, 153.
-filters, 2o,

., for sewage, 77.

., used for making mortar, 156.
Sandstone, 156. :
Sanitary authorities, how conskbi-

tuted, 237. i
‘¢ Sanitary conveniences,” Definition

of, 236.
Provision of, by
Authority, 241.
Sanitary Inspector and evidence in

court, 272.
Appointment of,

233, 271.[285.
o 5 Duties of, 234,

v 3 Qualification of,
: in London, 234.
Scarlet fever, 174, 193.
and milk-sellers, 193.
at Hendon, 171.
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N Mortality from, at
different ages, 174-
176.

Scavenging and cleansing, Law re-

gardin% 243.
Schools, Closure of, 180.
Cubic space required in, 39.
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Schools, Ventilation and warming of,
37.

School teachers and infectious dis-
ease, 181,

Schiibler on the power of absorbing
heat possessed by different soils,
154,

Sereening of ashes, 97.

Service of notice, Law regarding, 271.
s -pipe to closet, Connection

of, 134,

o v o Size of, 133.

Sewageand refuse removal, Princi ples
of, 67-82.

s»  Clarification of, 90.

»»  LComposition of, 68.

s> disposal and County Councils,

70.

Methods of, 89 94.

= o, Principles of, 75.

e Filt:::'a,tion of, through polarite,

1 Lk

»»  of villages, Treatment of, 77-

79.
s Temoval, Conservancy system
of, 70.
3y L5 ] J-"-I EtllUEIH 0]‘.-, ﬁﬂ-
” s»»  Separate system of,
i
2 35 Water-carriace 8y8-

tem of, 70.
»» sludge, Disposal of, 90.
»,» treatment by sub-irrigation, $3.
of, by Amines pro-

b4 (X}
cess, 92,
» 5 - Iliitrati{_m,ﬂi
33 Y] 11 Intermittent
downward fil-
tration, 91.
33 ’ »» land irriga-
tion, 91.
29 1 »» Precipitation,
o0, 92,
” ’s of, in villages, 92.
T 3 on o small scale,

71-79, 92-94,

Sewer, Definition of a, 74, 236.
Sewerage, Law regarding, 238,
Sewers as a danger to health, 74

»»  Construction of, 87.

s3  Dall of, 87,

s Manholes for, 88,

¥ ]:']"']r_l:][‘:f;t.lll':‘ﬂ- of construction of,
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| Sewers, Size of, 87.

% Ventilation of, 89.
Ships, Ventilation of, 43.
Sink connections, 136, 148.
»» waste, Automatic discharge of,
1049,
Sinks in basements, Connection of,
109,
‘¢ Site,’” Definition of, 276.
Sites for houses, 153.
Dryness of, 153.
= £ Warmth of, 154.
Size in wall-papers, 169,
Slate, 157, 160, 163.
“Slaughter-house,” Definition of,
236.
Slaughter-houses, Drainage of, 124.
Law regarding,

256-258.
Slink meat, 212.
Slop-sinks, 137. [22L,
Slop-water as flush for closets, 121,
Sludge, Disposal of, 90.
Small-pox, 174, 191,

11 33

1} 23

s and quarantine, 180.

i ., Vvaccination, 192,

55 in sheep, 223.

2 Preventive measures

against, 191,
Smith, Mr. P. Gordon, on back-to-
back houses, 9,
Smoke apparatus for drain-testing,
150.
oy nuisances,
250,
i rockets for drain-testing, 152.
i test for drains, 150.
Soap and waterasa disinfectant, 189,
Soils, 153,
»  Made, 154.
Soil-pipe, 126, 143, 233,

Law regarding,

2 as a_drain ventilator, 106,

e cowls, 127. .

i Drawn lead, 126,

" Iron, 126, 129.

i recel 2viu g cistern overflow,
142,

> Seamed lead, 126,

i traps, 106.

o Ventilation of, 126, 144,
147,

by rain-pipe,
147.

LR ] LR ]

Solder, 129,
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Spear, Mr., and meat poisoning, 218.
Slrileniu fever, 224, it s
Spongy-iron filters, 27,
Spores and disinfection, 182,
Springs, 14,
Stables, Drainage of, 124,
Stafford Rural District, Pollution of
deep well in, 19.
Stafford Rural District, Ventilation
and warming of schools in, 37.
Staffordshire fire-place, 59.
Stanford’s patent drain joint, 84,
Steam as a disinfectant, 183.
,» isinfecting apparatus, 185,
s Fts as ventilators, 55,
e enetrating power of, as a
disinfectant, 186. ;
»» Use of, generated by refus
destructor, 100.
»»  Warming by, G4-67.
Stomachs of animals, Inspection of,
214.
Stone for building, 156.
,» Effect of atmosphere on, 156.
Stoneware pipes, 82, 87.

Stoves, 62
.,  Disadvantages of, 63.
., Gas, 64.
Musgrave’s, 63.

¢ Street,” Definition of, 236, 276.

Street gullies, 108.

Streets, Bye-laws as to new, 270.

Sub-irrigation, Treatment of sewage
by, 93.

Subsoil water, 13, 153.

Sulphurous aeid as a disinfectant,
188.

Supply-valve and bellows regulator,
120.

Syphon-trap, 104, 110.

Syphonage of traps, 73.

Prevention of,
133.

L] 2

TaBLE-TOP closets, 137.
Teenia, 219. 1
Tanks, Automatic flush, 112.

., Sewage precipitation, 90.
Tap-filters, 27. _
Teachers in schools and infectious

dizease, 181.

Teale fire-places, 60-62. ;
Temperature as influencing venti-
lation, 36.

INDEX,

Testing drains, 150,
Thatch, 158.
'l‘hlngTe, Dr. Thorne, and diphtheria,
Ties for cavity-walls, 161.
Tiles, 157, 160.
Tin-lined pipes, 23.
Tobin’s ventilator, 50.
Towns’ Improvement Clauses Act,
1847, 256.
3 Police Clauses Act, 271.
Trades, Law regarding offensive,
254-258,
Trap, Antill’s, 110.
ys Bell, 110, 149,
yy D=, 111, 143.
2 I}i]istone. 111.
;s Gully, 107.
s Hellyer’s anti-D, 111, 136, 138,
»» oyphon, 104, 110,
Traps, 104-112,
»»  Automatic flush, 109, 113.
;s Iissential conditions of good,
73.
.y Grease, 109.
,s in cellars, 107.
y»»  oSyphonage of, 73, 133.
;s  Varieties of, 104,
Trichinosis, 22(0.
Trough-closet. 120.
Tubercle baecillus, 171, 206.
Tubercular meat prosecution in
Glasgow, 227,
should it be con-
demned, 226.
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Tuberculosis, 206.

s and milk, 171, 229.

. Damp as cause of, 207.

33 Departmental enquiry
on, 227,

n Paris Conference on,
227. _

5 Signs of, in animals,
225.

Typhoid fever (see Enteric fever).
Typhus fever, 199.

UnueALTHY areas, Law regarding,
275. :
3 dwellings, Law regard-
ing, 276.
Urinals, 137.

VACCINATION, 192,
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Valve-box of water-closet, Ventila-
tion of, 133.
Yalve-closet, 113,

e Connections of, 133.
i connection with trap,
134,

o Overflow from, 134.
Varnish, Angus Smith’s, 22.
Veal, Characteristics of, 217.
Vegetables, 230.
Ventilating bricks, Ellison’s, 5().
o burner, Hammond’s, 53.
5 openings and down
draughts, 47.
= shafts, Friction in, 45.
i o Joints in, 46.
Ventilation and warming, 32-67.
= Artificial, 44.
o ag influenced by tem-
perature, 36, 43,
,, by fans, 52,
= by gas-burners, 33, 64.
2 by heat, 53.
a ‘nir steam jets, 53.
Ch

i imney as a means of,

48,
-t Cubic space, required
for, 36.
55 Diffusioh of gases as an
aid to, 42.
- fallacy concerning large
rooms, 37.
o5 TS yy lofty rooms,
37.
Mechanisms employed
in, 45-56.
5 Natural, 42.
% of cesspools, 4.

5 of drain, Defective, 146.
% of drains by soil-pipe, 106.

o of schools, 37.

Y of sewers, 89,

= of ships, 43.

3 of sick-room, 177.

L of f[}il-pipﬂ by rain-pipe,

47.

F Position and =size of
openings for, 44,

5 Summary ofrequirements

for efficient, 55.
i Wind as an agent in, 42,
Ventilator, Boyle's Mica-flap, 48,
3 Hi‘;:;kca-]}ird’s window,
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Ventilator, Louvred panes, 50.
< M*Kinnell s, 49.
Tobin’s, 50.
Villages, Treatment of sewage in, 77,
o
““ Vortex ” closet, 133.

WALL-PAPERS, 168.
Walls, Damp, from defective con-
struction, 160.
drainage, 141.
foundations,
158-160.
spouting, 161.
window-sills,
161.
»» Disinfection of, 189.
»» FProtection of, against damp,
158-162,
s» Re-papering of, 157, 169.
»» Thicknessandstructureof,162.
Warming, 56-67.
5 by conduction, 57.
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i by convection, 57.
i by hot-water pipes, 64
B by radiation, 56.

i by steam-pipes, 64, 67,
Wash-down closet, 118, 132,
Wash-out closet, 117.
connection with soil-

pipe, 131.
Washing papers, 168.
Waste-pipe traps, 110.
Waste-pipes, Principles of construc-
tion of, 72, 148, 149.
Waste-water from dairy, 107.
L ;s laundry, 107.
Water, Charges for, 22,
;s  Collection and storage of, 17.
.,  Filtration of, 25,
,» Hard and soft, 15.
»» Impurities in, 23.
,»  pipes, 22,
Contamination of
water in, 22,
Protective coating for,
23.
»»  Purification of, by boiling, 29.
»»  Quantity of, required, 16.
y»  Laking of samples of, 29.
,»  test for drains, 152.
Waters, Character of different, 14-16.
Water-carriage system of sewage
removal, 70, =

2» 1y

22 I3
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Water-closet cistorns, 1190,
Connection with trap of
valve, 134,
connections,
143.
Dececo, 119,

126 - 130G,
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= Hopper, 116.

34 Hygienic, 132

i Jenning’s new plug, 116,

o Pan, 115.

5e Plug, 115.

3 Principles of construe-
tion of, 71.

o safes, 134.

o Trough, 120.

L Valve, 113.

s Wash-down, 118, 132.

o Wash-out, 117.
Water-closets, 113-123, 148,
Flush for, 119, 148,

L8]
Water-supply, 11-32.
o and typhoid (enteric)
fever, 24,
% Constant and Intermit-
tent, 21.

contaminated from de-

£ fective drainace, 142,

s Double system of, 16.

5 Inspector’s duty regard-
ing,

> Law regarding, 244-
246.

s of towns, 15.

5 Sources of, 12,

o Summary of require-

|
|

INDEX.

Water-troughs, Principles of con-
struction of, 72,
Water-waste preventers, 21, 120,
Welbeck, Meat poisoning at, 217,
Well making, 18,
»» Norton’s Abyssinian tube, 19,
Wells, 17.
y» Area drained by, 17, 18,
Deep, 13, 15, 17.
Inspection and cleansing of,
20.
»s  onrface, 13, 15, 17.
Whitelegge, Dr., and disinfection by
heat, 184.
Whooping-cough, 173, 197.
Mortality from, at
different ages,
176.
'Wili[i as an agent in ventilation,
42,
,»  Penetrating power of, 156.
Window ventilators, 49,
Wiped joints, 127.
Wood-brick floor, 167.
Wooden tongue, 224,
Wolverhampton and pail system,
Sl.
Wool-sorters’ disease, 224,
Work, Sanitary and insanitary, 103-
125.
Worms in meat, 219-221, 224,

Lk ]
L]

Lk

Y EeLrnow fever, 2035,

ments in a good, 31. | Zine, 158, 164.
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Trade Mark : Telegrams : Trade Mark : =
“ ABYSSINIAN.”  ““ABYSSINIAN, LONDON.”  ‘““NORTON.

PURE WATER

DOMESTIC SUPPLIES, TOWNS, VILLAGES, WORK-
HOUSES, HOSPITALS, INFIRMARIES, PRISONS,
ASYLUNMS, AND SCHOOLS,

OBTAINABLE BY

«“ABYSSINIAN” AND ARTESIAN
TUBE WELLS,
‘As sunk for TOWN WATERWORKS

ABBOTS LANGLEY, ALDERSHOT, ALNWICK,
BOURNEMOUTH, CIRENCESTER, HERTFORD, LECHLADE,
ST. ALBANS, STONY STRATFORD, SHREWSBURY,
SOUTHAMPTON, SKEEGNESS, SWANSEA, WALLINGFORD,
WATFORD, WEST WORTHING, WIMBORNE ;

And adopted by a large number of Rural Sanitary Authorities.

Supplies from 1,000 to 100,000 gallons per hour are being obtained
in diflerent parts of the country under this system, which is the most
rapid and economical for obtaining pure water in small or large quantities.
The Tube Well system reduces to a minimum the risk of confamination
by surface soakage, to which dug wells are so liable.

Bored Tube Wells can be made to any depth and through any stratum
that an ordinary artesian boring can penetrate.

BORINGS BY STEAM POWER.
SITES INSPECTED. GEOLOGICAL OPINIONS FURNISHED.

NORTON’S PATENT IMPROVED TURNSTILES

Used at all the Principal Exhfbitr’unshﬂgrfcu!tumf Shows, Public Baths,
dc., de.

LE GRAND & SUTCLIFF,

Hydraulic Engineers,

MAGDALA WORKS,
126 BUNHILIL ROW, LONDON’ E;C-




MUSGRAVE’S rarenr
srow-comsustion: STOVES

Are unsurpassed for general efficiency and
simplicity.
Will burn the entire winter without re-lighting.

EABILY FIXED. EASILY MANAGED.

Used extensively for heating Churches,
Schools, Lecture Halls, and all kinds of
Public Buildings and Private Houses.

i
= e DELIVERED FREE TO PRINCIPAL STATIONS,
SELr e Jllustrated Priced Catalogues and Estimates

Jree from

MUSGRAVE & CO., LIMITED,

a7 New Bond Street, LONDON, W.; 40 Deansgate, MANCHESTER ;
9240 Rue de Rivoli, PARIS.

Manufactory, - - Ann Street Iron Works, BELFAST.

e ——

WORKS by A. WYNTER BLYTH, M.R.C.S., F.C.S.,
Public Analyst for the County of Devon, and Medical Officer of Health for St. Marylebone.

NEW EDITION. Revised and partly Rewritten.

FOODS: THEIR COMPOSITION AND ANALYSIS.

With Tables and Jllustrations. THIRD EDITION. I6s.
¢ Thoroughly practical. . . . Should be in the hands of every
medical practitioner.”—Lancel.
¢« An admirable digest of the most recent state of knowledge.
Interesting even to lay readers.’—Chemical News,
¢ SPANDS UNRIVALLED for completeness .of information.”—Sanitary
Record.
* * The New Edition contains many Notab'e Additions, especially on the
subject zj MILK and its relation to FEVER EPIDEMICS, the PURITY
of WATER SUPPLY, the New MARGARINE ACT, &ec., &e.

POISONS: THEIR EFFECTS AND DETECTION.

With Tables and Illustrations, SECOND EDITION. 1I16s.
¢« One of the BEst and most comprehensive works on the subject.”—
Saturday lleview.
t« A sound and pracTicAL Manual of Toxicology, which cannot he too
warmly recommended. . . . One of its chief merits is that it discusses
substances which have been OVERLOOKED. "¢ hemical News.

LONDON: CHARLES GRIFFIN & COMPANY, LIMITED.




HEALTHY HOMES.

To ensure * Good Health” every Householder should sc
that the Drinking Water is Filtered through a

MAIGNEN’S
“FILTRE RAPIDE.”

NECESSARY QUALITIES OF A GOOD FILTER.

1. The Filter itself must be so constructed that the simplest person
can take it to pieces, throw away the old filtering medium which has
dﬂm:-. dut}' and replace it with a new charge at a trifling cost.

. The filtering surface must be comparatively large, so as to give a
gnnd flow, and the filtering medium must retain its purifying power a
fair length of time.

3. The filter must not contain any material which can communicate
any injurious or offensive quality to the water which passes through it.

4. It must not only arrest the microbes and all other suspended matter
—dead or alive—but it must also remove all noxious matters in solution,
such as sewage or metallic poisons and deleterious gises.

The “FILTRE RAPIDE” contains all the above-mentioned
qualities, and is easily cleaned by users themselves
at a trifling cost.

L S A

PRICES FROM js. 6d. UPWARDS.

i s N Y

Write for Pamphlet— Water, Preventable Disease, and Filtration—which
contains full particulars and prices (post free) to

MAIGNEN'S FILTRE RAPIDE AND ANTI CALGAIRE 00, LTD.,,
255 REGENT STREET, LONDON, W.

N.B.—This Filter is referred to by Dr. Reid on page 27 of this book,



INDISPENSABLE WORKS.

TWENTY-NINTH EDITION. Royal 8vo, Handsome Cloth, 10s. 6d.

DOMESTIC MEDICINE AND HOUSEHOLD
SURGERY

(A DICOTTOMNARY. OF)
BY
SPENCER THOMSON, M.D., L.R.C.S., J. C. STEELE, M.D., and
GEO. REID, M.D., D.P.H.
With Appendixz on the Management of the Sick Room, and many Hints for

the Diet and Comfort of Invalids. Al Directions given in such
a _form as to be readily and safely followed.

““The amount of USEFUL KNOWLEDGE conveyed in this work is
SURPRISING, "—Medical T'imes.

ELEVENTH EDITION. With Numerous [llustrations, Large Crown 8vo,
Handsome Cloth, 3s. 6d.

NURSING, MEDICAL and SURGICAL

(A Manual of).
By L. HUMPHRY, M. A, M.D.,, M.R.CS,,

Lecturer to Probationers of Addenbrooke's Hospital, Cambridge.
A Complete Handbook on the subject, with additional Instruc-
tions on the Management of CHOLERA and INFLUENZA.

“Tn the fullest sense A DISTINCT ADVANCE on all other manuals, "—British
Medical Journal,

Now Ready, in Extra Crown 8vo, Cloth, 5s.

THE WIFE AND MOTHER:

A MEDICAL GUIDE TO THE CARE OF HER HEALTH AND
' THE MANAGEMENT OF HER CHILDREN.

By A, WESTLAND, M.A, M.D,, O.M.

¢¢ A MOST IMPORTANT WORK on a MOST IMPORTANT subject.” — Nursing
Record.

SECOND REVISED AND ENLARGED EDITION.
In large Crown 8Suvo, handsome Cloth, 4s.

IETARIES:
A MAIFT?JELPSOF“AEEII‘PICAL DIETETICS,

By R. W. BURNET, M.D.,, M.R.CP,
Physician to the Great Northern Hospital.
¢« Will be of GrEAT USE.”—Lancet. " Al
“‘?‘:}illll hil?: the nurse, when at her wit’s end, to tempt the capricious
appetite of the patient.”—Glasgow Herald.
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Griffin’s “ Pocket-Book” Series.

SECOND EpiTioN. Pocket Size. In Leather, 8s. 6d.

A MEDICAL HAND-BOOK,

For the Use of Practitioners and Students.
By R. S. AITCHISON, -M.B.Edin,, F.R.S.E.

With Numervowus [llustrations.

GENERAL CONTENTS.—Case-taking—Diseases of the Circulatory System—
of the Respiratory System—of the Renal System—of the Digestive System—
of the Nervous System—of the Haemopoietic System—Fevers and Miasmatic
Diseases—Constitutional Diseases—General Information and Tables Useful
to the Practitioner—Rules for Prescribing—Prescriptions.

* Such a work as this is really NECESSARY for the busy practitioner. The field of medicine
is so wide that even the best informed may at the moment miss the salient points in :]ia%;:us:s
+ _« « heneeds to refresh and revise his knowledge, and to focus his mind on those ings
which are ESsENTIAL. We can sPeak HIGHLY of Dr. Aitchison's Handbook. :
Howestiy Execuren, . . . No mere compilation, the scientific spirit and standard
maintained throughout put it on a higher plane. . , ., EXCELLENTLY got up, handy and
portable, and well adapted for READY REFERENCE."—The Larncet.

“We STRONGLY RECOMMEND this little work as a reliable guide for medical practice,
Elegantly got up.”—Liverfool Med. co-Chirurgical Review.

“ As a means of ready reference, M0ST coMPLETE, The busy practitioner will often
tumn toats pages."—/fourn. of the Amevican Med. Association.

Works by SikR WILLIAM AITKEN, M.D., Edin., F.R.S,,

LATE PROFESSOR OF PATHOLOGY IN THE ARMY MEDICAL SCHOOL ; EXAMINER IN MEDICINE
FOR THE MILITARY MEDICAL SERVICES OF THE QUEEN.

THE SCIENCE AND PRACTICE OF

MEDICINE. In Two Volumes, Royal 8vo., cloth, Illustrated by
numerous Engravings on Wood, and a Map of the Geographical Distri-
bution of Diseases. To a great extent Rewritten; Enlarged, Remodelled,
and Carefully Revised throughout, 42/. SEvENTH EDpITION.

“The work is an admirable one, and adapted to the requirements of the Student, Pro-
fessor, and Practitioner of Medicine,”— L ancer.

OUTLINES OF. THE SCIENCE AND

PRACTICE OF MEDICINE. A Text-Book for Students. ‘SeconD
EprrioN. Crown 8vo, 12/6.

" Students preparing for examinations will hail it as a perfect godsend for its conciseness,”
—Athenceum,

LONDON : EXETER STREET, STRAND.



4 CHARLES GRIFFIN & C0.'S PUBLICATIONS.

WORKS by A, WYNTER BLYTH, MR.CS., F.CS,

Barrister-at-Law, Public Analyst for the County of Devon, and Medical Officer
of Health for St. Marylebone,

. . FOOBS: THEIR , COMPOSITION (AND

ANALYSIS, Price 16/. In Crown 8vo, cloth, with Elaborate Tables
and Litho-Plates, Third Edition. Revised and partly rewritten.

_ General Contents,

History of Adulteration - Legislation, Past and Present—Apparatus useful to the
Food Analyst—'‘ Ash"—Sugar—Confectionery— Honey—Treacle— Jams and Preserved
Fruits —Starches— Wheaten-Flour—Bread—Oats — Parley—Rye—Rice—Maize—Millet
— Potato— Peas—Chinese Peas— Lentils—Beans—MiLk—Cream—Butter—Cheese—Tea
—Coffee — Cocoa and Chocolate — Alcohol — Brandy— Rum—Whisky—Gin— Arrack—
Liqueurs—Beer—Wine—Vinegar—Lemon and Lime Juice—Mustard—Pepper—Sweet
and Bitter Almond—Annatto—Olive Oil—Water. Appendizx: Text of English and
American Adulteration Acts,

“ Will be used by every Analyst.” —Lasncef.

“ STANDS UnrivaLLeD for completeness of information. . . . A really ‘ practical
work for the guidance of practical men."—Sanitary Kecord.
“ An admirable digest of the most recent state of knowledge. . . . Interesting

even to lay-readers.”—Chemical News.

#% The THirp EDITION contains many Notable Additions, especially on the subject
of MiLk and its relation to Fever-EriDEMics, the PuriTY of WATER-SuprLy, the
MArcariNg AcT, &c., &c.

I1. POISONS: THEIR EFFECTS AND DE-
TECTION. SkconD EpITION, 16/.

General Contents.

Historical Introduction—Statistics—General Methods of Procedure—Life Tests—
Special Apparatus—Classification : 1.—Orcanic Poisons: (a.) Sulphuric, Hydrochloric,
and Nitric Acids, Potash, Soda, Ammonia, &c.; (5.) Petroleum, Benzene Camphor,
Alcohols, Chloroform, Carbolic Acid, Prussic Acid, Phosphorus, &c.; (e Hemlock,
Nicotine, Opium, Strychnine, Aconite, Atropine, Digitalis, &c. ; (4.) Poisons
derived from Animal Substances; (2.) The Oxalic Acid Group. II.—INORGAKIC
Poisons: Arsenic, Antimony, Lead, Copper, Bismuth, Silver, Mercury, Zinc, Nickel,
Iron, Chromium, Alkaline Earths, &c. Appendiz: A. Examination of Blood and
Blood-Spots. B. Hints for Emergencies: Treatment—Antidotes.

“Should be in the hands of every medical P:a:titinnnr."—.&nm:#.

“ A sound and practical Manual of Toxicology, which cannot be too warmly re-
commended. One of its chief merits is that it discusses substances which have been

overlooked."—Chemical Netws. 4 e
“ One of the best, most thorough, and comprehensive works on the subject. —

Saturday Keview,

HYGIENE AND PUBLIC HEALTH (a Dic-

tionary of) : embracing the following subjects :—
I.—SANITARY CHEMISTRY : the Composition and Dietetic Value of
Foods, with the Detection of Adulterations,
11.—SANITARY ENGINEERING : Sewage, Drainage, Storage of Water,
Ventilation, Warming, &c.

[II.—SANITARY LEGISLATION: the whole of the PUBLIC HEALTH
ACT, together with portions of other Sanitary Statutes, in a
form admitting of easy and rapid Reference.

1V.—ErIiDEMIC AND EP120OTIC DISEASES : their History and Pro-
pagation, with the Measures for Disinfection.

V. —HYGIENE—MILITARY, NAVAL, PRIVATE, PUBLIC, SCHOOL.
Royal 8vo, 672 pp., cloth, with Map and 140 Illustrations, 28/. .
#"A work that must have entailed a vast amount of labour and research. . . . Wil

become a STANDARD WORK 18 PUBLIC HeaLTH."—Medical Times and Gaszelte,
“ Contains a great mass of information of easy reference.”"—Sanmsfary Record,

LONDON: EXETER STREET, STRAND.
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SecoND and Cuearer Epition. Handsome Cloth, 4s.
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l dannal of Clinical Dictetics.
By R. W. BURNET, M.D, M.R.CP,

Physician to the Great Northern Central Hospital, do.

e =

GENERAL CONTENTS.—DIET in Diseases of the Stomach, Intes-
tinal Tract, Liver, Lungs, Heart, Kidneys, &c.; in Diabetes, Scurvy, 1%:115-3-
mia, Serofula, Gout (Chronic and Acute), Obesity, Rheumatism, Aleoholism,
Influenza, Nervous Disorders, Diathetic Diseases, Diseases of Children,
with a Section on Prepared and Predigested Foods, and Appendix on
Invalid Cookery.

* The directions given are UNIFORMLY JUDICIOUS. . . . May be confldently taken
88 A RELIABLE GUIDE in the art of feeding the sick."— Brit. Med. Journal.

* To all who have much to do with Invalids, Dr. Burnet's book will be of great use.
i It will be found all the more valuable in that it deals with BroAD and ACCEPTED
VIEWS. . . . Gout, Scurvy, Rickets, and Alcoholism are instances in point, and they
are all TREATED with ADMIRABLE sENsE and JupesmesT by Dr. Burnet. The careful
study of such books as this will very much help the Practitioner in the Treatment of cases,
and powerfully aid the action of remedies.”" —Lancet.

 Dr. Burnet's work is intended to meet a want which is evident to all those who have

to do with nursing the sick. . . . The plan is METHODICAL, SIMPLE, and PRACTICAL. . . .
Dr. Burnet takes the important diseases seriatim . . . and gives 8 Time-tabla of Diat,
with Bill of Fare for each meal, quantities, and beverages . . . will help the nurse

when at her wits' end for a change of diet, to meat the urgency of the moment or tempt
the capricious appetite of the patient." — Glasgow Herald.

Griffin’s ‘ Pocket-Book” Series.

Firru EpiTion, Pocket-Size, Leather, 8s. 6d.  With very Numerous Illustrations.
A SURGICAL HANDBOOK,
For Dractitioners, Students, house=Surgeons, and Dressers.
By F. M. CAIRD, M.B., ER.C.S. (Ep.),
AND €. W CATHCART, M:B., B.R.C.S. (Enc. & Eb.),

Assistant-Surgeons, Royal Infirmary, Edinburgh.

GENERAL CONTENTS.—Case-Taking — Treatment of Patients before and
after Operation—Anmsthetics: General and Local —Antiseptics and Wound-
Treatment—Arrest of Hemorrhage—Shock and Wound Fever—Emergency
Cases—Tracheotomy: Minor Surgical Operations— Bandaging — Fractures—
Dislocations, Sprains, and Bruises —Extemporary Appliances and Civil
Ambulance Work—Massage—Surgical Applications of Electricity—Joint-Fixa-
tion and Fixed Apparatus—The Syphon and its Uses—Trusses and Artificial
Limbs—Plaster-Casting—Post-Mortem Examination—Sickroom Cookery Re-
ceipts, &c., &c., &ec.

:: THOROUGHLY PRACTICAL AND TRUSTWORTHY. Clear, accurate, succinct.”— The Lamce?.
ADMIRABLY ARRANGED. The best practical little work we have seen,  The matter is as
gnﬁd as the manner "—Edinburgh Medical Fournal.
; HIS EXCELLENT LITTLE WORK. Clear, concise, and very readable. Gives attention to
important details, often omitted, but ABSOLUTELY NECESSARY TO SUCCESS,'—.d tenceom,
A dainty volume."—Manchester Medical Chronicle.

— = s

LONDON: EXETER STREET, STRAND,
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CHARLES GRIFFIN & C0.’S PUBLICATIONS.

SEWAGE DISPOSAL WORKS:

A Guide to the Construction of Works for the Prevention of the
Pollution by Sewage of Rivers and Estuaries.
BY

W. SANTO «CRIMP M InsT. C.B, F.GS,;

; Late Assistant-Engineer, London County Council
With Tables, Illustrations in the Text, and 37 Lithographic Plates, Medium

dvo.

Handsome Cloth.
SECOND EDITION, REVISED AND ENLARGED.

30s.

PART I.—INTRODUCTORY,

Introduction.

Details of River Pollutions and Fecommenda-
tions of Various Commissions.

Hourly and Daily Flow of Sewage.

The Pail System as Affecting Sewage.

The Separation of Rain-water from the Sewage
Proper.

| Settling Tanls.
Chemical Processes,
The Disposal of Sewage-sludge.
The Preparation of Land for Sewage Dis-

posal.
| Table of Sewage Farm Management.

PART II,—SEWAGE DIsPOSAL WORKS IN OPERATION—THEIR
CONSTRUCTION, MAINTENANCE, AND COST.

Illustrated by Plates showing the General Plan and Arrangement adopted
in each District.

Map of the LONDON Sewage System.

Crossness Outfall.

Barking Outiall.

Doncaster Irrigation Farm.

Beddington Irrigation Farm, Borough of
Croydon. )

Bedford Sewage Farm Irrigation. ;
Dewsbury and Hitchin Intermuttent Fil-
tration. ¥
Merton, Croydon Rural Sanitary Authority.

Swanwick, Derbyshire.

The Ealing Sewage Works.

Chiswick.

Kingston-on-Thames, A. B. C. Process.
Salford Sewage Works.

* * From the fact of the Author's having, :
Drainage Works of the Nerthern Section of the Metropolis, the ghaﬁter on
found to contain many important details which would not otherwise

Science owe a debt of gratitude to Mr. Cnmp.
SANITARY AvTHoriTiES and their advisers .

4 All persons interested in Sanitary
His work will be especially useful to
EMINENTLY PRACTICAL AND USEFUL .

* .

MOST IMPORTANT SEWAGE worKS of England

the cosT of construction and working of each.

Bradford, Precipitation.

New Malden, Chemical Treatment and-
Small Filters.

Friern Barnet. 1

Acton, Ferozone and Polarite Process.

Ilford, Chadwell, and Dagenham Works

Coventry.

Wimbledon.

Birmingham.

Margate.

Fortsmouth.

BERLIN Sewage Farms,

Sewage Precipitation Works, Dertmund
(Germany). .

Treatment of Sewage by Electrolysis.

for some years, had charge of the Main.
oNDoN will be
ave been available.

gives plans and descriptions of MANY OF THE
with very valuable information as to-
. . . The carefully-prepared drawings per-

mit of an easy comparison between the different systems." —Lancet.

“Probably the MOST COMPLETE AND BEST TEEATISE On the subject which has a
. . Will prove of the greatest
Sewage Disposal to face."—Edinburgh Medical Journal.

in our language.

ared
use to all who have the problem

LONDON: EXETER STREET, STRAND.
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WO IS
By J. R. AINSWORTH DAVIS, B.A,

PROFESS0R OF BIOLOGY, UNIVERSITY COLLEGE, ABERYSTWYTH,

DAVIS (Prof. Ainsworth): BIOLOGY (An Ele-

mentary Text-Book of). In large Crown 8vo, Cloth. SeconD EbpiTION,

PART [. VEGETABLE MoORPHOLOGY AND PHYsIioLoGY. With Complete Index-
Glossary and 128 Illustrations, Price 8s. 6d.

PART II. ANIMAL MORPHOLOGY AND PHyYsIOLOGY., With Complete Index-
Glossary and ro8 Illustrations. Price 1os, 6d.

EACH PART SOLD SEPARATELY.

*«* NoTE—The SECOND EDITION has been thoroughly Revised and Enlarged,
and includes all the leading selected TYPES in the various Organic Groups,

“Certamly THE BEST ‘BloLoGY' with which we are acquainted, It owes its pre-
eminence to the fact that it is an EXCELLENT attempt to present Biology to the Student as a
CORRELATED AND COMPLETE SCIENCE. The glossarial Index is a mosT usErFuL addition.”—
British Medical fournal.

“ Furnishes a cLEAR and COMPREHENSIVE exposition of the subject in a sysTEMATIC
form."— Saturday Keview.

* Literally pAckED with information."—Glasgow Medical Journal

DAVIS (Prof. Ainsworth): THE FLOWERING

PLANT, as Illustrating the First Principles of Botany. Large Crown
8vo, with numerous Illustrations, 3s. 6d. SecoNp EDITION.

““ It would be hard to find a Text-book which would better guide the student to an accurate
knowledge of modern discoveries in Botany. . . . The SCIENTIFIC ACCURACY of statement,
and the concise exposition of FIRST PRINCIPLES make it valuable for educational purposes. In
the chapter on the Physiology of Flowers, an admirable résumé is iven, drawn from Darwin,
Hermann Miiller, Kerner, and Lubbock, of what is known of the Fertilization of Flowers,"—
Jowrnal of the Linnean Society.

DAVIS and SELENKA: A ZOOLOGICAL

POCKET-BOOK ; Or, Synopsis of Animal Classification. =Comprising
Definitions of the Phyla, Classes, and Orders, with Explanatory Remarks
and Tables. By Dr. Emil Selenka, Professor in the University of
Erlangen.  Authorised English translation from the Third German
Edition. In Small Post 8vo, Interleaved for the use of Students, Limp
Covers, 4s.

“ Dr. Selenka's Manual will be found useful by all Students of Zoology. It is a comrre-

HENSIVE and SUCCESSFUL attempt to present us with a scheme of the natural s
the animal world."— Zdir. Med _,ram':.m e natural arrangement of
L] » Thl

" Will prove very serviceable to those who are attending Biology Lectures.
translation is accurate and clear."— Lancet.

LONDON: EXETER STREET, STRAND,



b CHARLES GRIFFIN & C0.’S PUBLICATIONS.

Griffin's ‘““Pocket-Book”’ Series.
PRACTICAL HYGIENE:

INCLUDING AIR AND VENTILATION : WATER, SUPPLY AND PuritY : Foop
AND THE DETECTION OF ADULTERATIONS ; SEWAGE REMOVAL,
Di1sposAL, AND TREATMENT ; EriDEMICS, &C., &C.

By SURG.-MAJOR A. M. DAVIES, M.D., D.P.H.Camb.,
Late Assist.-Professor of Hygiene, Army Medical School.

Paocket Size. 'With Illustrations.

With Numerous Illustrations and Coloured Plate.

MIDWIFERY (An Introduction to the Study of).

For the Use of Young Practitioners, Students,
and Midwives.

By ARCHIBALD DONALD, M.A.,, M.D., C.M.EpiIN,,
Suroeon to St. Mary's Hospital for Women and Childven, Manchester; and the Manchester
and Salford Lying-in Institution,

“ HIGHLY CREDITABELE to the Author. . . . Should prove of GREAT VALUE to
Midwifery Students and Junior Practitioners."—British Gynacological Fournal.

INORGANIC CHEMISTRY (A Short Manual of).

By A. DUPRE, PhD, F.R.S, axp WILSON HAKE,
Ph.D,, F.I.C., F.C.S,, of the Westminster Hospital Medical School

SeconD EpiTioN, Revised. Crown 8vo,  Cloth, 7s. 6d.

“ A well-written, clear and accurate Elementary Manual of Inorganic Chemustry. . . .
We agree heartily in the system adopted by Drs. Dupré and Hake. WiLL MAKE Exreri-
MENTAL WORK TREBLY INTERESTING BECAUSE INTELLIGIBLE."—Safurday Keview.

“ There is no question that, given the PERFECT GROUNDING of the Student in his Science,
the remainder comes afterwards to him in a manner much more simple and easily acquired.
The work 15 AN EXAMFLE OF THE ADVANTAGES OF THE SvSTEMATIC TREATMENT of a
Science over the fragm:ntark' style so generally followed. Ev A LONG WAY THE BEST of the
small Manuals for Students.” —Analyse.

e e

In Exiva Crown Svo, with Litho-plates and Numerous Tilustrations. Clotk, Bs. 6d.

ELEMENTS OF PRACTICAL PHARMACY AND DISPENSING.

By W. ELBORNE, B.A.CantTag, F.L.S, F.C.5,,

T, MHatepic Medice and Teacher of Pharmacy at University College, Londor;
Demopstriior of Phamactst to University College Hospital,

‘¢ A work which we can very highly recommend to the perusal of all Students of Medicine.
ek .w'i{u:umnm.w ADAFTED to the?rr requirements."'— Edinburgh Medical Fournal. :
“The system . . . which Mr. Elborne here sketches is thoroughly sound.”—Chemrist
and Druggist,
* * Formerly published under the title of ‘* PHARMACY AND
* th )
MATERIA MEDICA.

LONDON: EXETER STREET, STRAND.
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Charles Gpifﬁn & Co.'s Medical Series.
Standard Works of Reference for Practitioners and Students.
Issued in LIBRARY STYLE, large 8vo, Handsome Cloth, very fully Illustrated.,
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Full Catalogue, with Specimens of .r.'.{f.:' f.f;’m!rcmmﬂ sent Post-free
on application.

e

1. ANATOMY AND PHYSIOLOGY.

PAGE

Human Anatomy, . ; . PrROF MACALISTER, M.D., v IO
Human Physiology, . .« 'Prors. LANDOIS AND 31111111»::. 10
Embryology, . : : . Pror. HaDDON, . : ; v IO
2. THE BRAIN, NERV{)US SYSTEM.
The Brain and Spinal Cord, . Vicror HorsLey, F.R.C.S., . II
Central Nervous Organs, . DRs. OBERSTEINER AND II[LI S
Peripheral Neuritis, . : .. Drs. Ross AND BUry, . S
Mental Diseases, : - . BEVAN LEwis, M.R.C. St L
Asylum Management : »  CHas; "ﬂwmpn e e o
3. DIAGNOSIS AND TREATMENT OF DISEASE.
Clinieal Diagnosis, . ; Drs. v. JAKSCH AND CAGNEY, . IO
Clinical Medicine, . .« Jupson Bury, M.D., : i 1)
Fibroid Phthlsm . : . SIR AND. CIARh, o 1B g U
Gout, . : . . SR Dyce Dw_mmmn, MiDs =ra IT
Hheum&tism, : ; . ARcH. GARROD, M.D., : o 1L
Diseases of the Blood, . . W Hux TER, M, D,, a-dw 71
5 Ghlldhﬂ-ﬂd . . BryYAN Dﬂhl{IN M. I‘} : heaa
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s the Skm, .. Pror. M‘CarLL ANDERSON,. . I3
4, GYNEECULOGY AND OBSTETRICS.
Diseases of Women, . . HArLipay Croom, M.D., . T
Midwifery, .. .. ;.. ., . .  JonN PHiLLipS, M.Ds; .~ . = . 14

9. LEGAL MEDICINE AND PUBLIC HEALTH.

Fﬂl‘gléi’:ég‘yf':h?dmme A TD}{I‘ } PROF. DixoN Mann, . . i
Hygiene and Publie Health . HUNTER STEWART, NER T2
6. SURGERY.

Brain Surgery, . » VICTOR HoRsLey, F.R.C.S.,, . 14
Surgery of the Kldneys . KNOWSLEY THORN ToN, F. R.C. Sa I

Spinal Cord, . W THORBURN, F.R.C.S,, . 14
Railway INJHEIBSENE A s ==\ W Pash TiRie s S T 14
Ruptures, . : v A TRl “L'[JLCRE..-‘LDY F.R.C, 5.5 I5

b 3 Other Volumes in active Preparauﬂn
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CHARLES GRIFFIN & €0.’S MEDICAL SERIES.

Standard Works of Reference for Practitioners and Students.

Issued in LIBRARY STYLE, large 8vo, Handsome Cloth, fully Illustrated.

HUMAN ANATOMY.

By ALEXANDER MACALISTER, M.A,M.D,, F.R.S,, F.S.A.,
Professor of Anatomy in the Universily of Cambridee, and
Fellow of 5¢. Jokn's Coliege. 365,
‘“ By FAR THE MOST IMPORTANT WORK on this subject which has appeared in recent years.”
— The Lancel.
* Destined to be a main factor in the advancement of Scientific Anatomy. , . . The

fine collection of Illustrations must be mentioned,"—Dubdlin Medical Fournal.
“*This SpLeENDID WoRk."—Saturday Review.

HUMAN PHYSIOLOGY.

By ProFEssor LANDOIS oF GREIFSWALD

AND
WM. STIRLING, M.D., Sc.D.,

Brackenbury Professor of Physiology in Owens College and Victoria University, Manchester;
Ezxaminer in the Universities of Oxford, Edinbwrpgh, and London. FourtH
Epition. With some of the Illustrations in Celours. 2 Vals,, 42s.

“The Bookx is the MoST COMPLETE réstemé of all the facts in Physiology in the language.
Admirably adapted for the PracTiTioNeER. . . . With this Text-book at command, no
STUDENT COULD FAIL IN HIS EXAMINATION."— e Lancel.

Y One of the MosT PRACTICAL wWorkS on Physiology ever written. EXCELLENTLY CLEAR,
ATTRACTIVE, and SUCCINCT."—8rifishk Medical Fournal.

EMBRYOLOGY (An Introduction to).

By ALFRED C. HADDON, M.A., M.R.L.A,,
Professor of Zoology in the Royal College of Science, Dubiin 185

# # i
“ An EXCELLENT RESUME OF RECENT RESEARCH, well adapted for self-study.”— T4e Lancet.

CLINICAL DIAGNOSIS.

The Chemical, Microscepical, and Bactericlogical Evidence of Discase.
By Pror. von JAKSCH, oF PrAGUE.

Yrom the Third German Edition, by Jas. Cacney, M.A, M.D., of 5t. Mary's Hospital.
Seconp Encrisi Eprrion.  With many Illustrations in Colours.  zss.

“ Prof. v. Jaksch's * Clinical Diagnosis’ stands almost alone in the width of its range, the
THOROUGHNESS OF ITS EXPosiTION and the clearness of its style. . . . A STANDARD WORK,
as TRUSTWORTHY as it is scientific.”—Lancrt.

CLINICAL MEDICINE.
A PRACTICAL HANDBEBEOOK ror PRACTITIONERS & STUDENTS.
By JUDSON BURY, M.D, ER.C.P,
Senior Assist.-Phys., Manchester Royal Infirmary. With Numerous Illustrations. =z1s.

¢¢ This Manual iz sure AT ONCE to take 2 FOREMOST FLACE as a guide in clinical work."—
British Medical Fournal.

——

_————

— _—
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GRIFFIN'S MEDICAL SERIES—Continued.
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At Press, With Tables, ard Eight Plates in Colours, -

FIBROID DISEASES OF THE LUNG, including
FIBROID PHTHISIS.

BY
SIR ANDREW CLARK, BART, M DL EaDs dF RS,

Late President to the Royal College of Physicians, London : Consulting Ph}'SII‘EiRI‘I to the
London Hospital, and to the City of Londen Hospital fee Diseases of the Chest,

AND
W. J. HADLEY, M.D., aNxp ARNOLD CHAPLIN, M.D,,

Assistant Physicians tothe City of London Hospital for Diseases of the Chest.

GOUT (A Treatise on).
By SI1R DYCE DUCKWORTH. M.D.EpIn,, F.R.C.P,,

Physician to, and Lecturer on Clinical Medicine at, St. Bartholomew's Hospital. =zss

“* At once thoroughly practical and highly philosophical. The practitioner will find in it an
ENORMOUS AMOUNT OF INFORMATION." — Praciitioner.

RHEUMATISM AND RHEUMATOID ARTHRITIS.
By ARCH. E. GARROD, M.A,, M.D.OxoN,,

Assistant-Physician to the West London Hospital, &c. z1s.

“We gladly welcome this Treatise. . . - The amount of information collected and the
manner in which the facts are marshalled are deserving of ALL PRAISE."—ZLancet.

THE BRAIN AND SPINAL CORD:

THEIR STRUCTURE AND FUNCTIONS.

By VICTOR HORSLEY. HoRIC: 8. “F. RS,

Professor of Pathology, University College : Assist. -Surgeon, University College Hospital ;
Surg. Nat. Hosp. for Paralysed and Epileptic, &c., &c. 1o0s. 6d.

g ".fv’c HEARTILY COMMEND the book toall readers and t0 ALL CLASSES OF STUDENTS ALIKE,
as being almost the only lucid account extant, embodying the LATEST RESEARCHES and thei.
conclusions."— Britichk Medical Fournal

THE CENTRAL NERVOUS ORGANS

(The Anatomy of), in Health and Disease.

BY PROFESSOR OBERSTE INER, oF VIENNA.
TRANSLATED BY ALEX HILL, M.A,, M.D.,
Master of Downing College, Cambridge, 25s.

“Dr. Hill has enriched the work with many Notes of hisown, . ., . Dr Obersteiner's
work is admirable. . . . INvALUABLE as A TexT-Book."—British Medical Fournal.
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GRIFFIN'S MEDICAL SERIES—CContinued.

ON PERIPHERAL NEURITIS.
By JAS. ROSS, M.D., LL.D.,

Late Physician to the Manchester Royal Infirmary, and Joint Professor of Medicine at the
Owens College ; and

JUDSON BURY, M.D., ERCP,

Senior Assistant Physician to the Manchester Royal Infirmary.
With Illustrations, Large 8vo, IHandsome Cloth, 2Is.

# Tt will for many years remain the AUTHORITATIVE TEXT-BOOK on peripheral neuritis.” —

British Medical Fournal
“ A monument of industry."— Edinburgh Medical ¥ ournal,

MENTAL DISEASES:

With 8pecial Reference to the Pathological Aspects of Insanity.

By W. BEVAN LEWIS, L.R.C.P. (LoxD.), M.R.C.S. (ENG.),
Medical Director of the West Riding Asylum, Wakefield. 28s.
“Without doubt the sesT work in English of its kind."—Fournal of Mental Science.

¢ This ApMIRABLE TExT-Book places the study of Mental Diseases on a SOLID BASIS,
. . The plates are numerous and admirable, To the student the work is INDISPENSABLE.”

— Practitioner,

LUNATIC ASYLUMS: Their Organisation and Management.
By CHARLES MERCIER, M.B, F.R.CS,

Lecturer on Neurology and Insanity, Westminster Hospital Medical School, &c., &c. 165,
¢ Wenr worrHy of thought{ul study. Contains an immense amount of useful
and interesting information.”— Medical Press.

FORENSIC MEDICINE AND TOXICOLOGY.
By J. DIXON MANN, M.D., F.R.C.P,

Professor of Medical Jurisprudence and Toxicology, Owens College Manchester ; Examiner
Eaudon University, and Victoria University, Manchester. =15,

in Forensic Medicine,
“ By far the MOST RELIABLE, MOST SE[E:NTIFIE',‘aLId MOST MODERN book on Medical
Jurisprudence with which we are acquainted.” —Dudiin Medical Jouwrnal.

HYGIENE AND PUBLIC HEALTH,
By CHARLES HUNTER STEWART, BSc, F.R.S.E,

Demonstrator of Public Health, Universilg of Edinburgh ; Examiner in Practical Hygiene,
E.C.P. Edinburgh.

—
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GRIFFIN'’S MEDICAL SERIES—Continued.

DISEASES: OF, THE BLOOD.

By WILLIAM HUNTER, M.D., F.R.5.E.,
Assist.-Phys. London Fever Hospital; Arris and Gale Lect. R.C.5. Eng., &c., &c.

THE DISEASES OF CHILDHOOD

(MEDIC A L)
By H.. BRYAN DONKIN, M.D.OxoN., F.R.C.P. ;

Physician to the Westminster Hospital and to the East London Hospital for Children at
Shadwell; Joint-Lecturer on Medicine and Clinical Medicine at
Westminster Hospital Medical School. 16s.

' In every sense of the word a FRESH and oriGINAL work, recording the results of the
suthor's OWN LARGE EXPERIENCE."— T/te Lancet,

D ISEASES @IFITHHEE "EYE,

By Dr. ED. MEYER, oF PARIs.
From the Third French Ebdition,
By A, FREELAND FERGUS, M.B.
Ophthalmic Surgeon, Glasgow Raoyal Infirmary. 2ss.

“An EXCELLENT TRANSLATION of a Standard French Text-Book. . . . Essentiallya
PRACTICAL WORK, The publishers have done their part in the tasteful and substantial manner
<characteristic of their medical publications.” — Ophthaimic R eview.

DISEASES OF "I-HIE "H'EAR T

_ (THE DIAGNOSIS OF).
By AERNEST SANSOM, M.D., FROP,

Physiclan to the London Hospital : Consulting Physician, North-Eastern Hospital for Children :
Examiner in Medicine, Royal College of Physicians (Conjoint Board for England!, and
Univergity of Durham ; Lecturer on Medical Jurisprudence and Public Health,

London Hospital Medical College, &e. 288,

“Dr. Sansom has ‘opened to us a TREASURE-HOUSE OF KNOWLEDGE. . . . The
originality of the work is shown on every page, an originality so complete as to mark it out
from every other on the subject with which we are acquainted.”—Practitioner.

‘* A book which does credit to Eritish Scientific Medicine. We warmly commend it to
all engapged in clinical work.”— The Lancet.

DISEASES, OF. THE  SKIN.

By T. M‘CALL ANDERSON, M.D.,

FProfessor of Clinical Medicine in the Uhiversity of Glasgow.
SECOND EpiTionN. Revised and Enlarged. 255,

“ Beyond doubt, the MOST IMPORTANT WORK on Skin Diseases that has appeared in
Englan for many years."—British Medical Fournal. =

== e —
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GRIFFIN’S MEDICAL SERIES—Continued.

GYNACOLOGY (A Practical Treatise on).

BY

JOHN HALLIDAY CROOM, M.D., F.R.C.P.E., F.R.C.S.E.,

Physician to the Royal Infirmary and Royal Maternity Hospital, Edinburgh; Examiner in
Midwifery, R.C.P,, Edinburgh ; Lecturer, Edinburgh School of Medicine, &c., &c.,

WITH THE COLI.ABRORATION OF

MM. JOHNSON SYMINGTON, M.D., F.R.C.S.E.,
AND MILNE MURRAY, M.A, M.B,, F.R.C.P.E.

MIDWIFERY (A Treatise on).
By JOHN PHILLIPS, M.A., M.D., F.R.C.P,,

Phys’mian, Brit, L}'ingfm Hnspital_: Assistant Obstetric i-"h_\,-ﬁii;'mn, King'ﬁ Cn"cgc, Hl}ﬁi}i[.ﬂ_i
Fell. and Memb. Bd. for Exam. of Midwives, Obstet. Society : Examiner in
Midwifery, University of Glasgow, &c., &c.

THESSURGERY sOF THE BRA{N.
By VICTOR HORSLEY, F.R.S,, &c,

Assistant Surgeon, University College Huﬁ'gital: Professor of Pathology,
University College, fc., &c.

The SURGERY of the SPINAL CORD.

By WILLIAM THORBURN, B.S., B.Sc.,, M.D., F.R.C.S,,

Assistant-Surgeon to the Manchester Royal Infirmary. 125, 6d.

“ Really the FULLEST RECORD we have of Spinal Surgery, and marks an important advance.
—British Medical Fowrnal.

RAILWAY INJURIES:

With Special Reference to those of the Back and Nervous System, in their
Medico-Legal and Clinical Aspects.

By HERBERT W. PAGE, M.A., M.C. (CanTas), F.R.C.S. (ENG.),
Surgeon to St. Mary's Hospital ; Dean, St. Mary’s Hospital Medical School, &c., &c. 06s.
“ A work INVALUABLE to those who have many railway cases under their care ﬁending
litigation, . . . A book which every lawyer as well as doctor should have on his shelves.
—British Medical Fournat.
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GRIFFIN'S MEDICAL SERIES—Continued.
In Large 8vo, Handsome Cloth, with Illustrations and 24 Plates. 23s.

RUPTURES (A Treatise on).

By JONATHAN F. C. H. MACREADY, F.R.C.S., ;
Surgeon to the Great Northern Central Hospital ; to the City of London Hospital for
Diseases of the Chest, Victoria Park : to the City of London Truss Society, &ec., &c.

** Certainly by far the most coMPLETE and AUTHORITATIVE WORK on the subject.”"—
Edin, Med. Fournal.

“Much THE MosT IMPORTANT work on Hernia which has appeared of late years,

The Plates are of an order of ARTISTIC MERIT and SCIENTIFIC ACCURACY not often met
with.”"— Glasgew Medical Fournal.

THE SURGERY OF THE KIDNEYS.

Being the Harveian Lectures, 1889.
By J. KNOWSLEY THORNTON, M.B., C.M..

Surgeon to the Samaritan Free Hospital ; to the Grosvenor Hospital for Women ; to the
New Hospital for Women and Children, &ec., &e.

In Demy 8vo, with Illustrations, Cloth, 55.

““The name and experience of the Author confer on the Lectures the stamp of authority.,”
—British Medical Fournal,

In Large Crown 8vo. Shortly.
T HE

HAND-REARING OF INFANTS:

A Guide to the Care of Children in Early Life.
By JOHN BEN]J. HELLIER, M.D,,

Vice-Pres. N. of Eng. Gynacol. and Obster, Society ; Surg. to the Hosp. for Women
and Children, Leeds; Lact. on Diseases of Women and Children, Yorkshire
College, Leeds; Late Clin. Assist., Hosp. for Children,

Gt. Ormond Street, London.

[Grighin's Medical Hand-Books.

In Large Crown 8vo. With numerous Illustrations. 1os, 6d.

ANASTHETICS AND THEIR ADMINISTRATION:

A Practical Hand-Book for Medical and Dental Practitioners
and Students.

_ By FREDERIC HEWITT, M.A.; M.D.,
Anxsthetist and Instructor in Anzsthetics, London Hospital ; Chloroformist and Lecturer
on Anasthetics, Charing Cross Hoaspital ; Anazsthetist, Dental Hospital,
London ; and National Orthopadic Hospital, arc., &,
:‘ Should be on EVERY medical bookshelf."—Practitioner.

The MOST TRUSTWORTHY book for raference on the subject with which we are
acquainted.”— Edinburgls Med, Jourial
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In Large 8vo. With Numerous Plates. Cloth, 12s. 6d.

THE PHYSIOLOGIST'S NOTE-BOOK:

A Summary of the Present State of Physiological
Seience for Students.

By ALEX "HILL, "M A, "M.D,,

Master of Downing College, Cambridge.

GENERAL CoNTENTS : —The ‘Blood —Vaseular System—Nerves—Muscle—
Dléestmn——Skm—E1dneys—l{espiratiun—'l’he Nenses— Voice and Speech
—Central Nervous System—Reproduction—Chemistry of the Body.

CHIEF FEATURES OF DR. HILL'S NOTE-BOOK.
1. It helps the Student to CODIFY HIS KNOWLEDGE.
2. Gives a grasp of BOTH SIDES of an argument.

3. Is INDISPENSABLE for RAPID RECAPITULATION.

The Lancet says of it :—* The work which the Master of Downing College 11mdm|.r,];1' COMPETes -
|

to a Note-book is an ADMIRABLE COMPENDIUM of our présent information. . . . Willbea REAL
ACQUISITION to Students. . . . Gives all BSSEXTIAL POINTS, . . - The TYPOGRAPHICAL
ARRANGEMEXNT is a chief feature of the book. . . . Secures at a glance the EVIDEXCE on both

sides of a theory.' Aol et
The Hospifal says:—"The Physinlogist's Note-book bears the hall-mark of the Cambridge

?-:1“;2&! and Jia the work of pne of the most snccessful of her teaclhiers,. Will be INVALUABLE

o Btudents,’

The British Medical Jowrnal commends in the volume—""Tts admirable l“ﬂ-grﬂ'm&i its running
th

Bibliography, its clear Tables, and its concise statement of the anatomical aspects of the subject.

TwWELFTH EDITION. With Numerous Illustrations, 35 6d.

NURSING (A Manual of):

Medfcal and Surgical.
By LAURENCE HUMPHRY, M.A, M.D, M.R.C.S,,

Assistant-Physician to, Late Lecturer to Probationers at, Addenbrooke's
Hospital, Cambridge.

GeNERAL CoNTENTS.—The General Management of the Sick Room in
Private Houses—General Plan of the Human Body—Diseases of the Nervous
System— Respiratory System—IHeart and Blood- Vessels—Digestive System—
Skin and Kidneys—Fevers—Diseases of Children—Wounds and Fractures—
M anagement of Child-Bed—Sick-Room Cockery, &e., &c.

¢ I the fullest sense Dr. Humlphry's book is a DISTINCT ADVANCE on all previous
Manuals. . . . Itsvalue is.greatly enhanced by copious Woodcuts and dia%:mma‘ of the
bones and internal organs, by many lllustrations o the art of BANDAGING, by Temperature

charts indicative of the course of some of the most characteristic diseases, and by a goodly
array of SICK-ROOM APPLIANCES with which EveEry Nursg should endeavour to become

acquainted."— Britishk Medical fournal.
1t We chould advise ALL NURSES to possess a cop of the work. We can confidently re-

comm end it as an EXCELLENT GUIDE an companion. — Hespital.
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MEDICINE AND THE ALLIED SCIENCES, 17

JAMIES®ON, (Prof CA VML EE. o F.R.S.E.):
MAGNETISM AND ELECTRICITY (An Introductory Manual on).
With very numerous Illustrations. THIRD EpITioN. Crown 8vo, 3s. 6d.

““An ApmiRABLE Introduction to Magnetism and Electricity . . . the production
of a skilled and experienced Teacher . . . explained at every point by simple
experiments, rendered easier by admirable Illustrations." —Brifishk Med, Fournal.

**Teachers are to be congratulated on having such a THOROUGHLY  TRUSTWORTHY
Text-Book at their disposal."— Nafure,

LANDIS (Henry G., A.M., M.D., Professor of

Obstetrics in Starling Medical College):
THE MANAGEMENT OF LABOUR AND OF THE LYING-IN
PERIOD. In 8vo, with Illustrations. Cloth, 7/6.

LINN (S.H., M.D., D.D.S., Dentist to the Imperial
Medico-Chirurgical Academy of St. Petersburg) :

THE TEETH: How to preserve them and prevent their Decay.
With Plates and Diagrams. Crown 8vo. Cloth, 2/6.

LONGMORE (Surgeon-General, C.B., Q.H.S.,

 F.R.C.5., &c., late Professor of Military Surgery, Army Medical School):
THE SANITARY CONTRASTS OF THE CRIMEAN WAR.
Demy 8vo. Cloth limp, 1/6.

““ A most valuable contribution to Military Medicine.”—British Medical Fournal.
** A most concise and interesting Review,”"—Lancet,

PARKER (Prof. W. Kitchen, F.R.S., Hunterian

Professor, Royal College of Surgeons):
MAMMALIAN DESCENT: being the Hunterian Lectures for 1884.
Adapted for General Readers, With Illustrations, In 8vo, cloth, 10/6.

. “The smallest details of science catch a LIvING GLOW from the ardour of the author's
imagination, . . . we are led to compare it to some guickening spirit which makes
all the dry bones of skulls and skeletons stand up around him as an exceeding great
army."—Prof, Romanes in Nafure.

——

Griffin’s ‘ Pocket-Book” Series.

Fourtn EviTioN. Revised and enlarced. Foolscap Buvo, Roar, with 152 Tllustrations
and Folding-plate. 85 6d.

THE SURGEON’S POCKET-BOOK.
opecially adapted to the Public Medical Services.
By SURGEON-MAJOR J. H. PORTER.

Revised and in great part rewritten
By BRIGADE-SURGEON C. H. Y. GO DWIN,
Late Professor of Military Surgery in the Army Medical School.

“An INVALUABLE GUIDE to all engaged. or likel to b o -
g e gaged, or likely to be engaged, in Field Medical

“A complete vade mecum to guide the military surgeon in the field."—British Medical
Journal
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In Crown 8vo, With Illustrations. ¥s. 6d.

THE DISEASES OF WOMEN

(OUTLINES OF).

A CONCISE HANDBOOK FOR STUDENTS.

By JOHN PHILLIPS, M.A, M.D. F.R.C.P.,

Physician, British Lying-in Hospital ; Assist. Obstet. Physici ing's i

1, ital ; . Ol . Physician, King's College H -

Fell. and Mem. Bd. for Exam. of Midwives, Qustet. Society ,g Exam;'.E:: inmplml
Midwifery, University of Glasgow, &c., &c.

*4" Dr. Phillips’ work is ESSENTIALLY PRACTICAL in its nature, and will be
found invaluable to the student and young practitioner.

“Contains 2 GREAT DEAL OF INFORMATION in a VERY CONDENSED form. , ., . The
~ value of the work is increased by the number of sketch diagrams, some of which are HiGHLY
INGENIOUS,"—Edin, Med. Fournal,

: “Dr. PHILLIPS' MANUAL is written in a succiNcT style, He rightly lays stres~ on
Anatomy. The passages on CASE-TAKING are EXCELLENT. Dr, Phillips is very trustworthy
throughout in his views on THERAPEUTICS. He supplies an excellent series of simpre but
VALUABLE PRESCRIPTIONS, an INDISPENSABLE REQUIREMENT for students,"—B8sif, Med
Fournal. '

*This EXCELLENT TEXT-BOOK . . . gives just what the student requires,

The prescriptions cannot but be helpful."— Medical Press.

Srconp Epition. With Illustrations. Price 6s.

PRACTICAL SANITATION:

A HAND-BOOK FOR SANITARY INSPECTORS AND OTHERS
INTERESTED IN SANITATION.

By GEORGE REID, M.D, D.P.H,

Feliow of the Sanitary Institute of Great Britain, and Medical Oficer,
Staffordshire County Council.

Wiith an Fppendix on Sanitary Law

By HERBERT MANLEY, M.A, MB, D.P.H,
Medical Officer of Health for the County Borough of West Bromwichk.

GENERAL CoNTENTS.—Introduction-—Water Supply: Drinking Water,
Pollution of Water— Ventilation and Warming — Principles of Sewage
Removal — Details of Drainage ; Refuse Removal and Disi::usal——Sanilar}r
and Insanitary Work and Appliances—Details of Plumbers Work—House
Construction — Infection and Disinfection — Food, Inspection of ; Charac-
teristics of Good Meat ; Meat, Milk, Fish, &c., unfit for Human Food—
Appendix : Sanitary Law; Model Bye-Laws, &c.

« A VERY USEFUL HANDBOOK, with a very useful Appendix. We recommend
it not only to SANITARY INSPECTORS, but to  HOUSEHOLDERS and ALL interested
in Sanitary matters,”"—Sanitary Kecord.
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Large Crown 8vo. Handsome Cloth.

A MANUAL OF AMBULANCE.

By J. SCOTT RIDDELL, C.M., M.B., M.A.,

Asslstant-Surgeon, Aberdeen Royal Infirmary ; Assistant to the Professor of SBurgery, ani
Demonstrator of Practical and Operative Surgery, Aberdeen University;
Lecturer and Examiner to the Aberdeen Ambulance Association;

Examiner to the 8t Andrew's Ambulance Association, Glasgow,
and the St. John Ambualance Association, Liondon.

With Nunerous Illlustrations and Full Page Plates.

General Contents.

Outlines of Human Anatomy and Physiology—The Triangular Bandage
and its Uses—The Roller Bandage and its Uses— Fractures—Dislocations:
and Sprains—Hamorrhage—Wounds—Insensibility and Fits—Asphyxia
and Drowning —Suffocation— Poisoning—Burns, Frost-bite, and Sunstroke -
—Removal of Foreign Bodies from (a) The Eye; (b) The Ear; (¢) The
Nose; (d) The Throat; (e) The Tissues — Ambulance Transport and
Stretcher Drill —The After-treatment of Ambulance Patients—Organisation
andFﬁianggﬁment of Ambulance Classes—Appendix: Examination Papers
on First Aad.

In Crown 8wo. With Fronlispiece, Handsome Cloth. 6.

CONSUMPTION

(THE HYGIENIC PREVENTION OF),
BY

J EDWARD S'QUEREMM. D, D.P H Camb;,

Phlysician to the North London Hospital for Consuwption and Disease.
; : s of the Chest ;
Fellow of the Royal Med.-Chirurg. Society, and of the British :.e,s!:'t#_‘;-: af |
Puolic Health, &¢., &¢.

** If the terrible prevalence of Consumption is to be lessened. it
the intelligent co-operation of the laity wil?ch the Medical Fl‘D[ﬂSS:iﬂn.ca\l iglrfv}:iigg
that the disease is PREVENTIBLE is of first importance, and some knowledge of its.
nature, and of the mode in which it spreads, is necessary to direct the preventive
measures required."—ZExtr, from Author's Preface,

M(‘}ENER{LL CDNTENT;};:—THE NATURE OF CONSUMPTION-—PREVENTIVE
D_l-.ﬁ‘SURES : In Infancy, Childhood, School Life, Adult Life: Exercise, Clothing
Mlit*e A [t;g?.[LﬁgusEhm?‘, Lhmcé of Occupation, Residence—STATE HYGIENE—
NAGEMENT OF IARLY CONSUMPTION :— Questi _urabili i i
Condittons; Travellitg: de. / Question of Curability, Climatic
* We can safely say that Dr, SQuing's work WILL REPAY ETUDY even by the most cultivated

]Ji:fsilcinu,‘ « - . Although the book is not a larere one. it i : 2 :
is written in a judicious spirit, besides bheing ?EETLRE;D;'EIIER?E_F?"E; E;T:;?TRLWIW MATTEK, and
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Ak o 8 o L
By WILLIAM STIRLING, M.D., Sc.D,,

Professor in the Victoria Universi
] ; raity, Brackenbury Professor of Physiclogy an
in the DWE?; College, Manchester ; and Examiner in the Univa{:igieﬁr Girﬂ;-HrIdB Y
inburgh, and London; and for the Fellowship of the Ru.r,;u.l :
Collega of Surgeons, England.

Secoxp EpirioN, In Extra Crown 8ve, with 234 Illustrations, Cloth, 9s.

PRACTICAL PHYSIOLOGY (Outlines of):

Being a Manual for the Physiological Laboratory, including
Chemiecal and Experimental Physiology, with
Reference to Practical Medicine.

PART IL.—.CHEMICAL PHYSIOLOGY.
PART II.—EXPERIMENTAL PHYSIOLOGY.

_*." In the Second Edition, revised and enlarged, the number of Tllustra-
tions has been increased from 142 to 234,

* A VERY EXCELLENT abnd COMPLETE TREATISE.—Lancef.

““The student is enabled to perform for himself most of the experiments usnally ehown in
a systematic course of lectures on physiology, and the practicipght:m obtained rgunt prove
INVALUABLE. . . . JMay be confldently recommended as a guide to the student of
phymo]ugy, and, we doubt not, will also find its way into the hands of many of our scientifle
und medica practitione:s."—Glasgow Medical Journal,

“ This valuable little manual. . . . The GENERAL CONCEPTION of the hook i8 EXCELLENT
he arrangement of the exercises is all that can be desired ; the descriptions of experiments
are CLEAR, CONCISE, and to the point."— British Medical Journal.

Secoxp Eprriox. In Extra Crown Svo, with 368 Ilustrations,
Cloth, 12s. 6d.

PRACTICAL HISTOLOGY (Outlines of):

A Manual for Students.

* * Dr. Stirling’s ¢ Outlines of Practical Histology "' is a compact Hand-
book for students, providing a CoMPLETE LABORATORY Coursg, in which
almost every exercise is accompanied by a drawing. Very many of the
illustrations have been prepared expressly for the work.

“ The general plan of the work is ADMIRABLE. . . . It is very evident that the sng-
gestions given are the ontcome of & PROLONGED EXPERIEXCE in teaching Practical Histology,
combined with & REMARKABLE JUDGMENT in the gelection of METRODE. . . . Merits the
highest praise for the ILLUSTRATIONS, which are at onee clear and faithful."—Brilish Medicail
Journal. 5

i We can confidently recommend this small but CONCISRLY-WRITTEN and ADMIRABLY
niosTRATED work to students. They will find it to be o VEEY USEFUL and RELIABLE QUIDE
in the laboratory, or in their own room. All the principal METHODS of preparing lissnes for
section are given, with such precize directions that little or no difficulty can be felt in fol-
lowing them in their most minute details. . . . The volume proceeds from & MASTER IN
his craflt"—Lancel.

LONDON: EXETER STREET, STRAND.




MEDICINE AND THE ALLIED SCIENCES. 2F

‘* Should be in the hands of EVERY MOTHER AND NURSE,"— T/he Nurse (Boston).

In large Crown 8vo. Handsome Cloth. Price 55. Post free.

THE WIFE AND MOTHER:

A Medical Guide to the Care of Health and the
Management of Children.

By ALBERT WESTLAND, M.A., M.D, CM.

GENERAL CONTENTS :—Part I.—Early Married Life.
PArT II.—Early Motherhood. @ PaArT III.—The Child, in
Health and Sickness. ParT IV.—Later Married Life,

‘* WELL-ARRANGED, and CLEARLY WRITTEN."—/Lancet.

‘A REALLY EXCELLENT BOOK. , . . The author has handled the subject
conscientiously and with perfect good taste.''—Aderdeen Journal.

“* EXCELLENT AND JUDICIOUS . . ., deals with an important subject in a
manner that is at once PRACTICAL AND FOPULAR."— [Western Daily Press.,

“* The best book I canrecommend is * THE WIFE AND MOTHER,' by Dr. ALBERT
WESTLAND, published by Messrs. Charles Griffin & Co. It is a MOST VALUABLE
work, written with discretion and refinement."'—Hearth and Home.

“Will be WELCOMED by every young wife . . ., abounds with valuable
advice,"—Glasgow Herald.

Published Quarterly. Price 6s.

T HE: JO0URNA I
ANATOMY AND PHYSIOLOGY :

NORMAL AND PATHOLOGICAL.

CONDUCTED BY

SIR. GEORGE MURRAY HUMPHRY, M.D.,, LL.D., F.R.S.,

PROFESSOR OF SURGERY, LATE PROFESSOR OF ANATOMY IN THE
UNIVERSITY OF CAMERIDGE ;

SIR WILLIAM TURNER, M.B., LL.D., D.C.L., F.R.S.

PROF. OF ANATOMY IN THE UNIVERSITY OF EDINBURGH i

Avp. J. G. M‘'KENDRICK, M.D. FE.R.S,

PROF, OF THE INSTITUTES OF MEDICINE IN THE UNIVERSITY OF GLASGOW,

*«" MESsRs. GRIFFIN will be glad to receive at their Office Names of Sus-
SCRIBERS to the Journal.

LONDON: EXETER STREET, STRAND.,



22 CHARLES GRIFFIN & C0.'S PUBLICATIONS,

WORKS BY DR. ALDER WRIGHT, F.R.S.

FIXED OILS, FATS, BUTTERS, AND WAXES:

THEIR PREPARATION AND PROPERTIES,

And the Manufacture therefrom of Candles, Soaps, and
Other Products.

BY

C. R, ALDER WRIGHT, D.5ec., F.R.S.,

Late Lecturer on Chemistry, St. Mary's Hospital School ; Examiner in ** Soap” to the
City and Guilds of London Institute,

In Large 8vo. Handsome Cloth. With 144 Illustrations. 28s.

“ Dr. WrigHT's work will be found ABSOLUTELY INDISPENSABLE by every Chemist.
“Teems with information valtiable alike to the Analyst and the Technical Chemist.” —
The Analyst.

“Will rank as the STamparp Excrise AuTHoriTY on Oms and Fats for many
-years to come.” —/ndustries and {ron. -

Seconp Eprrion., With very Numerous Illustrations. Handsome Cloth, 6a.
Also Presentation Edition, Gilt and Gilt Edges, Ts. 6d.

‘THE THRESHOLD OF SCIENCE:

Simple and Amusing Experiments (over 400) in
Chemistry and Physies.

* % Ty the NEw Epitiox has been added an excellent chapter on the
-Syst;mmtic Order in which Class Experiments should be carried out for

Educational purposes.

5 who may still have doubts regarding the value of Elementary
Scicnﬂ';‘gﬂﬂ:; organ of gducation will speedily have his doubts dispelled, if he
takes the trouble to understand the methods recommended by Dr. Alder
Wright. The Additions to the New Edition will be of great service to all
who wish to use the volume, not merely as a p]gy-buuk,’ but as an instrument
“for the TRAINING of the MENTAL FACULTIES."—Nature,

¢ Qten by step the learner is here gently guided through the paths of science,
-made sgsyyhy t?ua perfect knowledge of the teacher, and made flowery by the
most striking and curious experiments. Well adapted to become the TREASURED
FRIEND of many a bright and promising lad."—Manchester Examiner.

LONDON: EXETER STREET, STRAND.




A BOOK NO FAMILY SHOULD BE WITHOUT.

Twenty-NiNta EpitioN.  Royal 8ve, Handsome Cloth, 105, 64,
A—-DIETFIONARY OF

DOMESTIC MEDIGINE AND HOUSEHOLD SURGERY,

SPENCER THOMSON, M.D, DN, - L RIE.S:

REVISED, AND IN PART RE-WRITTEN, BY THE AUTHOR,

BY
FO'IFNCHARLIES STEELE, MD.
Late oF Guy's HoserTar,

AND BY
GEO.. REID, M.D, D.P.H,

Mep. OrriceR, STAFFs, Counrty COUNCIL,

‘With Appendix on the Management of the Slck-room, and many Hints for the
Diet and Comfort of Invalids.

In its New Form, DR. SPENCER THOMSON'S ** DICTIONARY oF DomesTic MEDICINE"
fully sustains its reputation as the ‘‘ Representative Book of the Medical Knowledge and
Practice of the Day ” applied to Domestic Requirements.

The most recent IMPROVEMENTS in the TREATMENT OF THE SICK—in APPLIANCES
for the RELIRF oF PAIN—and in all matters connected with SANITATION, HyGIENE, and
the MAINTENANCE of the GENERAL HEALTH—will be found in the New Issue in clear and
full detail ; the experience of the Editors in the Spheres of Private Practice, of Hospital
Treatment, and of Sanitary Supervision respectively, combining to render the Dictionary
perhaps the most thoroughly practical work of the kind in the English Language, Many
mew Engravings have been introduced—improved Diagrams of different parts of the Human
Body, and Tllustrations of the newest Medical, Surgical, and Sanitary Apparatus.

“o" Al Directions given im such a Jorm as to be readily and safely followed,

FROM THE AUTHOR'S PREFATORY ADDRESS.

" Without entering upon that difficult ground which correct professional knowledge and educated
ment can alone permit to E safely trodden, there is a wide and extensive field for excrtigun, and for ukﬁ;l!:dr
SR o ;umprofessionsl, in the kindly offces of a frue DOMESTIC MEDICINE tho iion ichulness
#0lace of a simple HOUSEHOLD SURGERY, or, better still, in the watchful care more generally known as
*SANITARY PRECAUTION," which tends rather to preserve health than to cure disease. “The touch of a
gentle hand ' will not be less gentle because guided by knowledge, nor will the sq domestic remedies be less
anxiously or carefully adn;m:.‘aterg:d, Life mﬁ— be saved, suffering may always be alleviated. Even to the
fesident in the midst of civilization, the ‘K OWLEDGE IS POWER,' to do good ; to the settler and
‘emigrant it is INVALUABLE.”

“ Dr. Thomson has fully succeeded in conveying to the public a vast am t of useful i
kenowledge.”"— Dublin Fournal of Medical Science, = S Fressial

* The amount of useful knowledge conveyed in this Work is surprising. "— Medical Timer and Gasette,
“ WoRTH 1Ts wWmRIGHT IN GOLD TO FAMILIES AMD THE CLERGY."—Oxford Herald,

LONDON: CHARLES BRIFFIN & CO., LIMITED, EXETER STREET, STRAND.



24 SCIENTIFIC AND TECHNOLOGICAL WORKS.

Eleventh Annual Issue. Handsome cloth, 7s. 6d.

THE . OFFICIAL,  YEAR-BOOK

OF THE

SCIENTIFIC AND LEARNED SOCIETIES OF GREAT BRITAIN
AND IRELAND.

COMPILED FROM OFFICIAL SOURCES.

Comprising (together with other Official [nformation) LISTS of the
PAPERS read during 1893 before all the LEADING SOCIETIES throughout
the Kingdom engaged in the following Departments of Research :—

& 1. Science Generally: 7.., Societies occupy- | § 6. Economic Science and Statistics.
ing themselves with several Branchesof | § 7. Mechanical Science and Architecture.
Science, or with Science and Literature | § 8. Naval and Military Science.
jointly. % 9. Agriculture and Horticulture,
&a, ]-'[Ja.thematics and Physics. I § 0. Law.
§ 3. Chemistry and Phntugraphg'{. [ §1z. Literaturs,
§ 4. Geology, Geography, and Mineralogy. § 12. Psychology.
§ 5. Biology, including Microscopy and An- | § 3. Archzology.
thropology. § 14. Medicine.

* The Yrar-Book oF SocieTigs is a Record which ought to be of the greatest use for
the progress of Science."—Sir Lyon Playfair, F.R.8., K.C.B., M.P., Past-President
of the British Association.

“Jt goes almost without saying that a Handbook of this subject will be in time
one of the most generally useful works for the library or the desk.”—The Times.

“ British Societies are now Wwell representea in the *Year-Book of the Scientific and

Learned Societies of Great Britain and lreland.”"—(Art. ‘““Societies” in New Edition of
* Encyclopeedia Britannica,"” vol. xxii.)

Copies of the FirsT ISsUE, giving an Account of the History,
Organization, and Conditions of Membership of the various
Societies, and forming the groundwork of the Series, may still be
had, price 7/6. Also Copies of the following Issues.

The YEAR-BOOK OF SOCIETIES forms a complete INDEX TO-
THE SCIENTIFIC WORK of the year in the various Departments.
It is used as a ready HANDBOOK in all our great SCIENTIFIC
CENTRES, Museums, and LiBrArIES throughout the Kingdom,
and has become an INDISPENSABLE BOOK OF REFERENCE to every
one engaged in Scientific Work.

LONDON: EXETER STREET, STRAND,
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