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15 process of purifieation it undergoes, and the 11111}}1te }lfu i %1 n i
{ . which it passes thvough a body of water vnII‘.\ 1;1"] 101111 ‘ tto ;. :
[} I 1 . * ‘ i
(%> : : » surface, must, I think, place it, A
e 4 ft. in depth to float on the ; ) s, PRACC I
: 1 when compared by the ordinary methods 0{: comparison with LECTURE TO THE CONGRESS, |
: ' other blacks, in a” high class as regards purity, minuteness of 3
] division, and hence ‘liglltness, freedom from r“ttor Lilllllt'l‘i e
y ¢ . . . . . N
': - e . X ‘ ntensity an _ BY q1akT
; il hence f:lc1i!1t_\' ]an(l thoroughness of mixing, and i y Bl
: I deepness of color. . "o g
I : ‘ { 'l]‘]w cinder, as collected from the “tmn(*m.l I)o(], when EET
: i ‘ thoroughly dried, has also a marketable though inferior value, Carrain Dougras Gawvrow, C.B, D.C.L., F.R.S., &c. B
) as it is only applicable for the coarser kinds of black paint. 1 1
15 - Jose by adding that it seems certainly a new and favor- L
‘ b would close by adding b ¢ "o contain CH
| b 3%‘ able point from which to view ¢ London soot,” viz, s contain- Syt
f;. ' i i ing a substance capable of forming the liasns of atb.l:lc;l]\ plgmin: : il
' SR " »similarly-prepar iement in the marke REHE L
1 . wrior at of any similarly-prepared pi ! ) . . . . dle gt
1Rt l E; suplulm tg)f)llllrltuf “,?lt lllll'if\'} lalll to be ‘done automatically, Tne object of the Sanitary Institute in holding an Annual b i
: ' E;;l a?}i(%i ) tc aizurther e{i sense, trouble, or interruption, and fhus Congress is to endeavour to excite the interest of the com- i ;.L;a
] I 1 l wi l'(il]l , o pwic 'isl . tl,lc case of the refuse of gas coal, “a munity in sanitary knowledge ; :m]d I do not t]]““kbthalt I can L
5 AR YOSSTILY OV ‘ - yvour ti re usefully this evening than by drawine D
: a4 P s » occupy your time more uscfully g than by drawing it
A valuable residual, your attention to one of the most valuable pieces of work ik ?g
jib Li I ARER which the Sanitary Institute performed I:Estlyem', and W]llC]{} : i i
gttt b . . . Y S
P bears a special relation to the question of the prevention o W
sifils N R . ) A . N . A1 P H
2L A8 K discase, viz., the publication, under the auspices of the Sanitary i! i
] . ! i N . * te . Gk
a1tk ) ‘ i Institute, of Selections from the Leeports and Il_’-rztmgs of e
SHEE RN Y. Dr. Farr, on Vital Statistics, under the editorship of our AR
v ) l- { g . ) Ny ISFIBEaE
(gl b eminent member, Mr, Nocl Humphreys. _ _ i ;
G e Dr. Farr laboured successfully, in forwarding the sculanctla o]{; L A
Higiils vital statistics, for little short of half a century. Indeed, CEEELLY {
: 1] i 5 may say that in this country no one lu-ls rt_endered a greater b Hil
HE1He v ‘ 3: service to this branch of sanitary investigation than Dl". Farr, ikt
HI AR and the pages of M, Humphreys’ collation of Dr. Farr’s work L
Han ,‘i} T are so replete with interest that I trust that the account of i
ANk ’d some of his views on pragtical sanitation, which I shall be able
¥ }i HEEg to mention to-night, will be the means of inducing many of
LG you to study them for yourselves, .
R iy The science of vital statistics lies at the f01_111dat30n of all
HUHE accuracy in sanitary research, The national registration of the ;
AL EHAEE! 'if; causes of deaths, which has only been systematieally carried on b
i H LR A4 . " » HE ]
G NHES over the whole country since 1888, has given greater prominence L)
i Jl SIEES to the principles of physic, and has enabled the science of EHEE
HInT AR R medicine, like other natural sciences, to abandon vague con- NI
N .1.:r__§ :_t Jecture for facts accurately determined by observation, and to ' )
St Ut [ substitute numerical expressions for uncertain assertions, ) Al
1y b g The registration of the canses of deaths necessarily leads on ) IR
£ My to further investigation. L . H ?
i lk‘ For instance, it induces the study of the locality in which SiHBh
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the people live, its climate, it.s soilg its ]dr::nu.lgi', thc‘(;lenslty of
its population, and the mode in which the) are 'l()l;‘S(:”. .
It induces inquiries into the wealth or poverty o ho 1).001'.(’
their means of obtaining food and clothing, into thei 0;@}11)‘1-
tions and -social position,t lml(l the proportion of each class to
' W and to one another., .
tlltit:‘}:f;]gslltl:) the consideration gf the age-composition of -'thlc
population, i.e., the population living at cach ajze, or 'Uf‘ill perior )
and, therefore, their expectation of life; and of ﬂl]c re .ltli)‘lltiz 0
births, marriages, and deaths to one another and to the ]Hll)l]i.tl ion,
It further leads to enquiries into the causes of the diseases
‘i eople die. .
o I“Ill:li:](‘, ::]1:?, lztuc]l{ of vital statistics has been the means of ]m-
ducing a great development of practical S:ll]llf.‘lfl()l?, :rt t.m:
brought prominently into notice the fact that the lnopir::}‘ mf
of a certain class of discases, from which large numl thh.l?
the population die, is favoured and assisted b) ])TO\‘e(lrl‘ ;_)e
causes ; and that if these causes favouring their '1‘)1011..15‘1_1011
were removed and means were taken to check their spreac .m]g,
the class of what has been termed preventible diseases might
» expected to disappear. .
bLI(i;.\\l:'(;:ltl(l only welu}ry you if I were to attempt to give youa
condensed summary of what this very interesting volume con-
tains. I propose therefore to limit myself to (ln‘ccti;ls‘);nu
attention to one or fwo of the lessons which Dr. arr has
inculeated, which have a special bearing upon our future proi
ress in sanitation, and which are more especially comIlcctcli
with the application of sanitary principles to practice. ] 1iu :
however, in_the first place, briefly allude to the met. 10¢ ﬂo
which Dr. Farr makes use, to show in a definite foim ml(f
pecuniary advantages which the community derive from healthy
conditions, that is to say the cconomical value of sanitation.

EconoMIicAL VALUE OF SANITATION.

By the term economical value, I would wish to imply 311?2
only the large money value which a healthy popu]atm;] tpl:? by
said to possess, as compared with an unhealthy popu atllm" i
reason of its greater power of work and diminished out {gﬂ; o
defraying the cost incidental to discase, and to the sup_]: o
the diseased and incapacitated members of the C'Olllllllllil.gl, e
also the much larger amount of individual happiness whic lwill
healthy population enjoys; and in t‘lns conncctmn{.‘\_ ;m-dson
remember that at our meeting at Glasgow, Dr. Ric 1:11.t o
gave us a most inferesting lecture on Felicity as a sgm)l1 ili,:]
research, He then shewed us that felicity stands preeisely
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the same position as health; that in its widest sense it means
health, and is another word for health,

In order to estimate the money value of life, we must hear
in mind that in its production and education a certain amount,
of capital is sunk for a longer or shorter time; capital thus
sunk, with its interest, as a general rule reappears in the wages
of the labourer, the pay of the officer, and the income of the
professional man.  The labour of the parents, and the expense
of attendance, nurture, clothing, lodging, edueation, apprentice-
ship, practice, are investments of capital, at risk, extending
over many years, aud the return appears in the form of the
wages, salaries, or incomes, of the survivors.

The outgoings increase from infancy up to a certain age; the
earnings then commence, and ere long cqual the outgoings ;
the earnings continue subsequently in excess throughout man-
hood, but as life advances they decrease, until they are
extinguished amidst the fecbleness and infirmities of old age,
The present value of the person’s probable future earnings,
minus the necessary outgoings in realizing those earnings, is
the present value of that person’s services. Like capital
invested in the soil, in the vintage, or in a commercial
adventure, the capital invested in the life of a man returns,
in happy natures, profit of a hundred-fold; in other cases fifty,
twenty, ten-fold ; in others it is barely returned ; in some it is
entively lost, cither by death, sickness, vice, idleness, or mis-
fortune,

At first it is all expenditure, and a certain necessary expen-
diture goes on to the end, to keep life in being, even when its
economic results are negative,

The value of any class of lives is determined by valuing first
at birth, or at any age, the cost of future maintenance, and
then the value of the future earnings,

Proceeding on this method Dr. Farr estimates that for an

agricultural Iabourer on good wiges the present value of a child
at birth is £3, at 5 years old £56, at 10 years old £117. The
present value of a youth at 15 is £192. The present value of
A Young man at 20 is £234, and the man at 25 is £246. But
after that age the prospective value decreases, and at 30 years
of age it is £241, at 55 years of age it is £138, at 70 years of
age 1t is £1,
The cost of maintenance afterwards exceeding the earnings
the value becomes negative : at 80 the value of the cost of
Maintenance exceeds the value of the earnings by £41,

These values are borne out on a comparison made with the

Omer cost of slaves in Rome, in the United States, and in the
est Indies,
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The amount of capital sunk in the education of professional
men is not only much greater but it is probably at greater risk,
and it has to remain longer under mvestment before it is
returned. The maximum value of such a man is attained Inter
in life, probably at 40 years of age, and in the highest orders
of the Church, law, and politics, where c'.\'pcrlcncu_mld greaf
weight of character are requisite, the life increnses in value at
still higher ages.

t Thus, until the period of old age is reached, life has a definite
money value, small in childhood, increasing to middle age, and
then declining in old age.

This money value is, however, dependent on the health of.thc
population. Dr. Farr gives an average, but the average ina
licalthy population would be very much higher than in an un-
healthy one, in which the children were sickly, the youths
stunted, and manhood weakened by carly disease, and cut off in
its prime. -

Ilt. has been often said that the comparative health of dlfim“en.t
populations may be judged by the deaths of the children,  This
may be true as to the death-rate, b.ut the deaths of children
depend on many contingencies which wonld net neeessarily
affect the general health, .

It would scem that in England nearly half of the deaths is
made up of the young under ten years of age, and of these
deaths by far the largest proportion is of children under one
year of age. ' .

The agencies which destroy infant life are many, and they
vary in different localities, Some of the principal causes are
improper and insufficient food, bad management, use of opmtfrs,‘
neglect, early marriages, and debility of ‘mothers; but whatever
may be the special agencies at work which are so prejudicial to
infant life, it must be borne in mind that a high deaﬂl'-mte
among children is also in a great measure due to bad sanitary
arrangements. . _ -

About one-seventh of the population die of what Dr. Farr
termed filth disenscs, and probably five-sixths of the deaths from
these diseases are of children under ten years of age.

As evideneing the influences of insamitary conditions on the
death-rate of children, I may mention that I was l'cgldmgﬂ
letter the other day from the Sanitary Commissioner with the
Government of Bombay, who mentioned that in the town of
Ahmedabad, in India, the general death-rate is permml?utly
53 per 1000 annually; and the children under one ycar die at
the rate of 333 per 1000, or onec out of every t]u'ce_ 1)01'1} dics
within the first year of life; and he stated that this is owing to
the whole town being perforated with filth wells, into which
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all refuse has been thrown for generations, and to the water
heing drawn from wells situated in the soil thus perforated—
the air above these sources of impurity and the water in the
soil heing equally polluted,

It is melancholy to think of the large number of children
who thus drop off like withered buds: they, however, ave re-
moved from their misery ; they do not become a burden to the
community, and their early removal prevents them from traus-
mitting the defects arising from their low health to a future
generafion,

It may be taken as a fairly correet assumption that a large
death-rate is generally an index of the existence of much
misery among the survivors,

For instauce, the death-rate will probably be large if the
people are cemployed at unhealthy occupations, and if the
population includes an undue proportion of young children or
very old people; or, indeed, if a population is badly fed, badly
housed, and the district is badly drained, we may also expect to
find 2 high death-rate, even although the occupations arve healthy,
and the age constitution of the population duly proportioned.

On the other hand, if a people be well-fed, well-housed, and
well-clothed (in fact well-off ), and the district be well-drained
and the climate moderate, we may expect, all other things
being equal, to find a low death-rate,

Enquiries into the relation between sickness and death shew
that there are from ten to fifteen, or sometimes more, cases of
sickness to each case of death, and an analysis of these cases of
sickness will generally shew that the majority of cases consists
of children and the very young, or of the very old.

Dr. Farr tells us that in manhood, at the age when the
earning power is greatest, there are two people permanently
sick for every death. That is to say, that every death repre-
sents a loss of the wage-carning capacity of three persons,

Therefore, a large death-rate, which in itself is -in great
measure due to the deaths of children, represents a large
amount of sickness amongst the surviving children whose after-
life suffers permanent injury, and whose carning power as
adults is thus reduced.

Hence the loss to the community in money power from death

‘and disease is partly due to the actual loss of the power of

earning wages of those who die, or ave disabled by sickness in
the fulness of life, and partly by the diminished earning power
of those raised from sickly children, whose stamina has been
destroyed by disease in childhood, and of whom many can only

be a burden to themselves and to the community in after life.

But such a calculation takes no account of the diminished
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capacity for happiness and enjoyment, of the pain suffered,
and weary lives endured by those who are actually sick, and of
the absence of full energy in those who, having grown up with
the brand of a sickly clildhood, are unable to ceho the thanks-
giving, ¢ We bless Thee for our ereation.” . ‘

That part of the ill-health from which these children suffer
whieh is due to defective sanitation at least is remediable, and
it is the duty of the community to take steps to ensure that the
insanitary conditions shall be removed,

In pursuance of that duty numerous laws have heen passed,
but it is only lately that the nation has hegun to awake to
the fact that if it is the duty of the community to prevent the
use of bad water or of adulterated food, it is equally their duty
to see that all persons who build houses shall build them so as
to be healthy, and shall keep them in a healthy condition.  In
fact, no man is entitled to create property, or to use property,
so as to be a source of danger to others,

If this had been recognised carlier, the vast number of
insanitary dwellings in our towns would never have come into
existence,

To remedy the evils which have been permitted to arise must
entail expense in the near future upon individuals as well as
upon public bodies, for it is certain that as a measure of safety
to the well-to-do classes, insanitary dwellings must be abolished
all over the country, and if private owners decline to provide
healthy dwellings for the poorer classes the duty must fall on
the community.

DANGERS FROM INCREASING DENSITY OF POPULATION.

You will say that in bringing before you the importance of
Dr. Farr’s work, T am telling you nothing new, and that is so;
but it is something to make you think of these things. I want
you to realize that our danger is inereasing af a very rapid rate,
owing to the great increase of population which is continually
going on in the limited area of this island.

Dr. Farr tells us that propinquity alone is a cause of an
increased death-rate.  On comparing certain groups of popu-
lation in relation to the denmsity, Dr. Farr shews that there 1s
in these groups a constant increase of mortality running
parallel with the increase of density. )

Indeed, I think that unless special care is taken to provide
for the sanitation of a population in proportion to the increase
of its density, you may assume that if a population on a definite
area increases in an arithmetical progression, the dangers to its
health will increase in a geometrical ratio,

DOUGLAS GALTON, 311

Therefore increase of population per se in this island may he
said to be a cause of increased sickness and mortality, provided
adequate provision be not made to counteract the evils,

With proper cave it is quite possible to counteract many of
the dangers which prevail in & dense population.

For whilst in a dense population the exhalations into the air
are thicker, yet nature has arranged that the movements of the
atmosphere are so rapid and so incessant that we can be sure
that, with the limits yet known, however large our city is, we
shall get a supply of fresh air which will remove the exhalations,
provided we take the preeaution so to arrange the buildings as
to facilitate the cireulation of air between them instead of
arranging them as you generally do to obstract it, and if we
check the creation of the black smoke which forms a permanent
canopy over so many of our towns ; moreover if we take pains
to secure the removal and destruction of refuse and provide an
adequate water supply, and sufficient arrangements for drainage
and cleansing, as such matters can easily be provided b
combination in towns, the evils which have generally made dense
districts so fatal may be mitigated. Indeed, the recent
improvements in some of the denser districts of our citiesin the
present day have made them comparatively salubrious.

In connection with this question, I was much struck with an
offer made last year by the Duke of Westminster to the
National Iealth Society. On his valuable estate near Gros-
venor Square, in London, he had some building leases which
fell in, and he offered a site to the Society for the purpose of
building a sanitary house. The proposal fell through; but the
}n‘oposaT leads one to consider the question, why are sanitary
1ouses so rave in Liondon?

The real difficulty of building a sanitary house in London is,
that the land is so dear that when a site is once procured every
inch of it is endeavoured to be occupied with buildings, and
this prevents any circulation of air. 1t is here that the mumi-
cipal authoritics frequently have been, and still are, so seriously
to blame.  Why, if they think it necessary to obtain legislative
powers to enable them fo make regulations for removing the
sewage from, and bringing pure water into a city, have they
not cqually obtained legal authority empowering them to lay
down rules to secure good air? As I have already said, nature
is always ready to help them. It only requires that the houses
should be arranged so as to allow of free circulation of air, and
that the measures which exist in abundance to prevent the
atmosphere from being polluted with black smoke should be
enforced, and the constant movement of the atmosphere will do
all the rest, To secure however the free circulation of air it
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312 LECTURE TO THI CONGRESS,

would be necessary to prevent any building site being entirely
covered with buildings.

If the various municipal authorities could and would insist
that all buildings in towns should be designed and built in such
a manner that air could penetrate freely and diveetly from the
outside to every part of th inside of the building, and if they
could and would, morcover, provide that, Loth in front and at
the Dback, all buildings should be separated from adjicent
buildings by a space at least cqual to twice their height, we
should ensure free circulation of air between and arownd all
buildings.

It may be urged that the property in towns would not feteh
so high a price if it were not allowed to be crowded with build-
ings, but no owner of property has the right to allow it to he
used so as to be a source of injury to the community; and
where populations aggregate together in the way they do in our
large towns, the owner of property, to whom so large a profit
comes from what has been termed the wnearned increment,
would have certainly little cause to complain if he were required
to pay some attention to the health of the occupants of both his
and of the surrounding property, from whom his enormous
profits are derived.

Thus, whilst density of population is of itself a cause of
danger, it is yet a cause which might be counteracted by
increased precaution.

In England our population is daily becoming more and more
dense, and although we have made great progress of late years
in sanitary procedure, our progress has with difficulty kept
pace with the increased requirements which result from the
growing density of population.

1t is certain that if we removed all insanitary causes from
our midst we might reduce the death-rate of the country
generally to that of our most healthy towns—probably to from
13 to 15 per 1000, instead of 20 to 23. See what has been
done in the Aviny. The mortality of the Army before 1857 at
the home stations was nearly 18 per 1000; in the year 1834,
the last year for which the statistics have been published, i
was 94 per 1000.

No doubt we have had, in addition to the sanitary improve-
ments in barracks and the great attention paid to other matters
affecting the health of the soldier, the advantage of the short
service ; but still with every allowance the improvement is very
great,

Seeing the success which has attended these efforts, and the
favourable results which have followed all improvements in town
sanitation, we may well ask ourselves how it happens that after

DOUGLAS GATTON, 313

so many years have been spent in the study, and so much
experience has been gained in the practice of sanitation, and
since every well-directed effort has been followed by success,
we have as yet made comparatively little progress, It is
true that our knowledge of sanitation is much more wide-
spread and our condition js far hetter thau it was formerly, but
we are battling against a foe who is daily becoming stronger
from the inlierent conditions of our population. The growth
of population does not stand. still—mo more, therefore, can
we stawd still. We must daily inerease our vigilance, and daily
scck out and counteract the fresh causes of discase which are
continually springing up.

DirecTION OF SANITARY EFFORT.

I think there are four matters needed, greater attention to
which would be followed by material improvement to the
public healtlr.

(1.) Sanitary Itducation,

In the first place, the study of sanitary science has not been
made an integral part of the cdueation of our children. It
has been well said that it is through the education of the
young that you must influence the life of a nation.

(2.) Legislation.

In the next place our legislation is defective, our sanitary
areas were arbitrarily fixed and are not satisfactorily adjusted.
We have no adequate supervision over our rivers. The density
of our population leads to pollution of our rivers, and yet we
are satisfied to take no steps to prevent this pollution.
~ We take no steps to prevent floods, which leave their traces
n sickness and low health of the population exposed to their
influence,

We have no adequate supervision over the sanitation of

liouses, especially in towns.
. We have not yet thoroughly realised that the house drainage
1s Just as important a part of the sanitation of our towns as the
town sewerage, and one in which all inhabitants are equally
concerned, for the existence of insanitary spots in a crowded
population is itself a source of danger to all,

If the municipal authority has found it necessary to spend
large sums on providing a new and efficient system of sewerage
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for the town, it is equally imperative that it should requive the
individual houscholder to supplement that work by providing the
complement or continuation of that system in his own house,

Public fecling has recently fonnd some expression on this
subject.  The year before last, in the draft Bill for the Housing
of the Laboring Classes, it was proposed that any person who
let a honse furnished or unfurnished, which was in an insanitary
condition, should be pecuniarily liable to the lessee or oceupier
of the house for any illness which might result,  This provision
was not made part of the Act, but in the first Session of 1886 a
Bill was introduced which proposed to constitute the local autho-
ritics charged with the administration of public health as sanitary
registration aunthorities in their respective distriets, and it
provided that previous fo June 1, 1888, each sanitary registra-
tion authority constituted by the Act was to cause notice to be
sent to the owner, lessce, sub-lessce, or ocenpier of every
building occupied or intended to be occupied, cither permanently
or temporarily within the area of its jurisdiction, calling upon
the said owner, lessee, sub-lessee, or occupier, to deposit with
the registration authority a cextificate for such building. The
Bill further provided that previous to January 1, 1889, the
owner, lessee, sub-lessee, or occupier of every such building was
to cause a certificate to be deposited with the registration autho-
rity declaring that the said building is in a satisfactory sanitary
condition, such certificate to be signed or sealed by some one of
the following persons or corporations, that is to say—>Members
of the Royal Institute of British Architects and Members of
the Institution of Civil Engineers, who are in practice as
architects, surveyors, or civil engincers; also architects or civil
engineers who have been in practice five years at the passing of
this Act, and who register their names accordingly with the
Local Government Board before January 1, 1887; also by
Sanitary Associations incorporated by license of the Board of
Trade, medical officers of health and medical practitioners
qualified in sanitary science; also by the surveyors and engineers
of local authorities so far as their own districts are concerned, and
such other persons as the Liocal Government Board may authorise.

The Bill further proposed to provide that after January 1,
1889, it should not be lawful for any dwelling house, school,
hotel, hospital, or other building, to be occupied cither per-
manently or temporarily, unless a certificate had been deposited
with the said registration authority in accordance with the
provisions of the Act.

The Bill did not become law, but it is certain that before
long steps will be taken in the direction of the proposals
incorporated in it.
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(8.) Trained Sanitary Advisers.

In the third place we require trained advisers in practical
saitation.  Your medical ofticer of health has qualified himself
for his position, for he cannot be admitted into his profession
until he has passed necessary examinations ; but it secems to be
considered that any engineer, whether he has studied sanitary
science or not, is qualified to have charge of the sanitation of a
town, and often tllmt any person, whatever his previous occupa-
tion, will do for a sanitary inspector or inspector of nuisances.
But this is a fallacy, for consider for a moment the variety
of matters by which the health of the community is daily endan-

ered.  We are touched at every point by disease causes. For
stance, in the question of food, there is selection of food,
adulteration of food, and preservation of food,

A few years ago a great outbreak of typhoid fever in London
was attributed to pollution of milk by sewer gas; the milk
received from the country having been stored by the milkman
in & confined place in the basement of a London house, to which
there was direct access from a main sewer.

Newer theories allege that the habits and diseases of animals
are closely associated with the disease causes of the human
race, and that scarlet fever may sometimes have its origin in the
neglect to notice a specific disease in the cows from which you
obtain milk,

But even where our attention is awakened, and where we
have introduced sanitary works, we often find that causes of
disease arise which are intimately associated with the sanitary
improvements which we have devised, Your well water may
in itself be pure, but it may become polluted from infiltration,
hecause you or your neighbours place at no great distance from
the well a heap of refuse, or because you let the paving round
the well get out of order, so that dirty surface water finds its
way in.  The water pumped into your cisterns may be pure,
but if your cisterns are not carefully arranged, and if you do
not clean them the water in them may become polluted, and
then they may themselves be a source of danger.

The filter on which you rely, if used for many weeks without
cleaning, may make water, otherwise wholesome, dangerous to
drink,

You have ventilating openings ; but the tubes or flues which
bring in fresh air will, especially in closely inhabited aveas
unless frequently cleaned, become receptacles of dirt, and render
the air foul.

You have hot water pipes to warm your house; but if these
are placed in chases in the wall, or in flues where dirt is allowed
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to accumulate, they will assist in spreading impure air in your
house.

Your drains may be designed on the best principles; hut they
are coucealed in the ground, and unless they are cavefully made,
sound and water-tight, they may pollute the grownd below your
house, and become a source of eninent danger,

Let me give you an illustration;; it happened only 2 fortnight
ago t—

Tam on the council of the Girls' Public Day School Company,
We have above 30 schools; we employed a gentleman of eminence
as Architect of such buildings to I)nil(l one of our lnrgest schools
recently we felt it desirable to examine the drainage of all our
schools. Let me tell you what was the report on the condition
of the drainage of this particular school, which drainage passes
under the building : “To a great extent the drains not only fall
the wrong way, but are absolutely without any jointing in many
cases. In another case the pipes do not meet within two inches,
and here a_joint has been made with zine and string; this is
under the kitchen.”

Is it not remarkable that an architeet of position should
have permitted the drainage under this school building to he
constructed in such a manner as practically to cnsure that
the ground should in course of time be saturated with sewage?
The only inference which can be drawn is, that the architect
camnot have understood much of sanitation; for any other
supposition would imply that he cared little for the lives of the
hundreds of children who were to be congregated in the building,

Again, your house may be constructed upon the best sanitary
principles; your drains may be sound and water-tight; and
everything may be beyond suspicion as to freedom from sewer
gas, or impurity in the water supply ; but if that house is con-
structed, as is so frequently the case, upon ground which has
been used for refuse and rubbish leaps, the good diainage
within the house will be no security against the penectration of
foul gases from below.

Let me give you an illustration also of this peril. It has
lately happened to a friend, with whom I am intimately ac-
quainted, that, although his house had been built with every
possible care as to sanitary matters, there were repeated out-
breaks of scarlet fever among his family and houschold, Every
expert who enquired into the causes of these outbreaks failed
to discover any flaw in the internal arrangements; but upon
enquiries being made in the neighbourhood, it was found that
the whole row of houses had been built npon rubbish heaps,
and that every house in the row had had outbreaks of fever.

Indeed the more we pursue our sanitary enquiries the mere
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do we sce the complexity of the problem; and hence investi-
gations into discase causes and into the sanitary condition of a
focn]ity or of a house, in order to be thorcugh, require skill and
experience,

Sanitary work, to be of much value, or of a comprehensive
nature, must be undertaken with a clear idea of the dangers to
be averted, and the good to be attained, It is a scientific work,
and scientific methods must be adopted.

It is because neglect is so common, or because so frequently
a person who has no real knowledge of sanitary science has been
called in to devise remedies for what he does not understand, that
sanitary science has often been discredited, and that much
expense has been incurred in so-called sanitary works which have
not only had no useful effect in themselves, but which have
produced new and hitherto unsuspected causes of disease.

(4.) Notification and Isolation of Infectious Disease.

There is, however, one matter of sanitation in which we are
singularly remiss, and that is the arresting of infectious disease
at its first appearance.

Dr, Farr’s pages show you that in tracing out the sanitary
history of a community the statistics of illness from those diseases
which are favoured by insanitary conditions are as essential to
possess as the statistics of the deaths. Indeed, sanitation ean
only rest upon a sure basis provided the statistics of sickness
from cpidemic diseases, as well as those of death and the pro-
bable causes of these occurrences, are accurately recorded and
intelligently studied.

The registration of sickness would designate the localities
where disease is most rife, as well as those where there is less
tendency to particular classes of disease and infirmity; it
would, moreover, indicate the extent to which epidemics vary
in different localities, seasons, and classes of society. But, fo
obtain this knowledge with accuracy, it would be necessary
that all the cases of epidemic disease, as well as of the deaths,
should be accurately recorded, collated, and carefully considered,
by skilled persons, in their relation to the conditions which
prevail in the several localities where they occur; and that the
areas of vegistration should be smaller than they now usually
are, and that they should be more carvefully adapted to the
sanitary condition of the localities.

Notwithstanding all Dr. Farr has done, we have by no means
perfected our system of vital statistics, for we have not yet
established any general registration of epidemic discase.

It is true that for certain towns the notification of certain
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infectious maladies is enforced; but what we want is that this
should be extended to the whele kingdom, and that the sanitary
authority in every locality should be informed at ence of every
case of dangerous infectious disease occurring in the district,
and that the sanitary authority should be empowered and re-
quired to sce that the case is at once isolated. _ This would be
a step of forward progress, the importance of \\:luch is 1llus.tmtc(l
by some remarks in an address made by my friend Mr. Michael,
Q.C., to the Sanitary Institute on this subject:— .

“ How do we deal at the present time with cases of infectious
diseases occurring in our midsf, one of the great sources of
danger to the public health which we can easily stamp out, but
which we de]iLemtely allow to run on its course unmolested?
If a member of our own family should unhappily be Iaid up
with an attack of measles or searlet fever, we, as soon as it is
known, become isolated and cut off from our social belongings,
Our friends no longer call upon us, we are prevented from
going into society, and our acquaintances when they meet us
rein up their horses at a safe distance from the curb of the
pavement on which we stand, while they enquire as to the
sanitary condition of our little home community. At the same
time these very friends and acquaintances, in shops or ware-
houses which they frequent or use, in laundries, and in_work-
shops, are daily shaking hands with infection, and dealing
directly with persons who come straight from t‘heu' llflblfﬂflons
where infectious disease is present, and who, in their clothes
and otherwise, convey to the unsuspecting the matters which
engender disease. The tailor who makes or mends our coat
does so in the company of measles or small-pox; the laundress,
who is busy with the garments soon fo be applied as coverings
to those we love best, bestows her care equally on the snowy
surface of our linen, and on the scarlet desquamating skin of
her child, and then we wonder at the spread of infectious
disease, and that so little good results from sanitary measures,
as though sewer and ventilating apparatus outside our houses
were all the protection that is required to ward off disease, and
that the interiors, and all that there occurs, is beyond the need
of our attention and our laws.”

Instances are numerouns of the evils resulting from the want
of isolation. Let me quote one from the Report of the Royal
Commission on Small-pox and Fever Hospitals :

“ A very remarkable case occurred two or three days ago; six
children were admitted upon Saturday night last to the
hospital at Stockwell. They all belonged to one family, and
lived in a small apartment at the top of the Jaymarket ; tlrlcn'

father is a tailor working for a fashionable tailor in the West
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End of London. About three weeks ago one of his sons
(there were nine in family altogether) had small-pox, which
was treated at home, and was not notified, All the others
eaught it. The six children were all brought into the hospital
on Saturday night. All the nurses who witnessed their
arrival said that they had never seen such a horrible sight.
One boy dicd four hours after admission, two girls died three
days afterwards, and threo are still left exceedingly ill; the
nges of the children being from fifteen to three years., Now
if the first case that occurred had been notified and isolated, all
this distress and misery might have been avoided.

“In the lower floor of the house where the tailor lived was
a laundry employing five women, who eame every day, where
washing was taken in from the neighbouring families.”

Similarly, in regard to scarlet fever, it is instanced in the
same Report that in the Aleester rural district in Warwickshire,
the carly removal of cases of scarlet fever from houses which
contained children, who were unprotected by having had pre-
vious attacks, had prevented any spread of infection. For
example, in three instances the first pupil attacked had been
removed from school, and in each of those cases no spread took
place; whereas on another occasion when scarlet fever attacked
a pupil at a school, and it was attempted to treat it in isolation
in the school building, the disease spread, and seven other
attacks followed in the schoolhouse,

As a contrast to this, let me quote to you the experience of
Leicester, which we visited last year. .

Now, that town is very heterodox in some of its opinions,
The population seems to reject the theory which is, I may say,
now all but universally aceepted by civilized mankind, that that
dreadful scourge of small-pox shiould be arvested by compul-
sory vaceination, The eflicacy of vaccination aud re-vacci-
nation in checking the ravages of small-pox has been fully proved
by a practice which has extended over nearly a century of
time, and which has been in operation in every civilized com-
munity on the face of the globe. But what I want to draw
your attention to is this, that whilst Leicester declines to
believe in the necessity for compulsory vaccination, it has yet
enjoyed for many years an immunity from epidemies of small-
pox.

This temporary immunity has been attained by strict care,
Leicester has long stood forward as a pioneer of sanitation, and
3 a sequence to its other sanitary work, Leicester was one of
the first towns to procure an Act for the Notification of Infec-
tious diseases.  As soon as a case of small-pox is notified, the
Municipal Authority takes immediate steps to remove the case
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to hospital, and to disinfect premises and clothing.  They also
persuade the ocenpants of the lmu.se where the case is found
to go into quarantine for ﬂ.fOI‘h]l"‘]lt at the expense of the
town. The necessity for this has been proved, as persons so
removed were sometimes found in two or three days to be
affected with the disease, They have no compulsory power
beyond that given by the Public Health Act, which applied
all over the kingdom; but if houscholders refused to go into
quarantine they would send an ofticer every day to enquire at
the house, so that the danger of infection should be reduced,
and of comrse it would be their duty to warn persons of the
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necessary fo sceure this.  The first is, that every case of
infectious disease should be promptly notified fo the authorities.
Sceond, that the patient should be at once isolated ; thirdly,
those who had heen inimmediate contact with the patient should
be retained for a period under observation fourthly, the
premises where the case oceurred should be eleansed and” disin-
fected, and any sanitary defeets in them should be remedied.,
In the enforcement of these conditions there should be no
distinction between rich and poor, pauper and non-pauper cascs,
exeept the distinetion between persons who can and persons

who cannot be isolated at their homes, or in some place approved
by the proper authorities, In default of such isolation, the
authorities should be empowered and bound to remove to the
hospital any patient capable of removal without risk to life or
aggravation of the disease,

I have been the more auxious to bring this question to your
notice, because the rapid inerease of owr population in the re-
stricted area of this island makes it imperative that we should

penalties they were liable to if they exposed others to contagion,

In Leicester, in 1852, there were fifty-two deaths from small
_ pox, in 1858 there were fifty-three, in 1864 there were 104, and
o in 1872 there were 346 ; that was before they h{ul the thlﬁ-
e eation Act, or any means of efficient isolation ; since that time,
and under their present method, they have not had a single
epidemic of small-pox, and a large number of single imported
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: cases have been dealt with, and the disease in each instance adopt every precaution which our advancing knowledge points f

I iy stamped out.  Similarly I am informed that small-pox has been ; out to mitigate the tendency to the spread of disease which Dr. T
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25 Sl kept away from Cheltenham, which has no compulsory Notifi- Farr has shown to be inherent to an inerease of population, T
E; . _'.__‘ !' i . L l‘ h . . . v, . \ . . . . - . " .

: s cation of Diseases Act, but where the medical men are all when additional sanitary precautions do mnot follow that in- L

"i . t " . [l . . Vels :

il i iR strongly interested in stamping out the disease. . _ crease. o o . i
s It is said that the compulsory notification of infectious In the metropolis this question is of especial moment., There, s
T l ] [' b diseases is not looked upon favourably by medical men, Twill at the rate of increase which has been steadily maintained Iyl
i i i [ . Py L, - ] : . . o . . r '.. . » 5.-:‘-5;'
i ol 'zi . therefore quote the experience of the Medical Officer of Health smctci ﬂl;; beginning of  this centuﬁ ),lthe popu]atlon‘ \\1!1 in SR
W of Leicester on this subject: o o another twenty years amount to probably 6,000,000. Consider- {113
LRI ER “Tt is now over four years since the notification of their in- ing how large is this aggregation of human beings, we must 1T
il e : . st require he medical men in the acﬂnowled re the great progress which has been made of late
1 fectious cases was first required o . al wicdg great prog : ; i
: ’; ; town, and T am happy to say that the evils anticipated by the years in the preservation of the health and prolongation of life; H:

profession from their fulfilment of this duty have in no way

because, even if in late years the death-rate had remained
been realised.  Their carrying out of the clause, at first con-

stationary, we might have congratulated ourselves upon having
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sinth sidered so objectionable, affords conclusive proof that the fears at least overcome the cffect of the increase of density of popu-
| ; 1 gL i) entertained as to the result of ¢ breach of confidence’ upon their lation by our sanitary measures; but in fact the rate of
LY part to the patients under their eare have had no actual founda- mortality has actually and largely diminished. We may attribute
i tion in practice, for no single instance has come to my knowledge this gratifying fact in part to mproved drainage, and to the
where nofification has in any way disturbed the previously- large amount of wretched house property which lras been cleared
i . . * r . - L L4 . .
. existing relation between a medical man and his patient. The away under the varions Acts for mproving the dwellings of the
i profession now fully co-operate with the llealth Committec m labouring classes, by which, not only have mmproved dwellings
i this mattor.” bOL‘l.l substituted, but open spaces have been created, admitting
hi TRl I quote this experience because it shows how much may be of circulation of air, and preventing the accumulation of refuse
i L i done by isolation to prevent the spread of an epidemic, even as m the inside of the dwellings.  Morcover, the metropolis has
(RISt E virulent and contagious as small-pox. The object to attam in Slll(‘ll.t large sums of money in endeavouring to cope with epi- .
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SHE S these small instalments may be the means of inducing many of WL
Aphe] b vou to study this very interesting work, for it is an epitome of P LE
.sanitm'y knowledge and rescarch, And whilst it illustrates the THE ARTISTIG SIDE UF SANITARY SCIENCE IRIRIR A}
2] aenius of Dr. Tarr it also serves to remind those who had the ' _ ff i
! 18 .guud fortune to be acquainted with Tim of the geniality of his JHEILENIN
LR I temper and the charm of his conversation, - ST
Hai {1 Al
IEHI , AL
HILIBRE ADDRLSS TO THE WORKING CLASSES. gl 'i! i
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ai SN The Rev. Caxox Frrviva (York) moved n voto of thanks to the | By Epwarp Cooxworrny Ronixs, F.S,A, F.RIB.A. ‘4’ i
: ! lecturer for his valuable paper. In doing so he said that he believed 1 | ik
: ! !!\ that statisties had proved over and over again what the lecturer had é ARt ini :
R B told them that night—viz., that the transmission of those germs of ; AERRIR
j G ;' _ evil by which they were surrounded was one of the great eauses which : GREIBHINI LA
el lowered the national I‘f"'lf"he?l‘c‘; 1t blcl ‘1')‘ lienlt]: or tm_(ifs f“tllm?l : SANITARY seience is but the knowledge of that which tends to LI
“‘ e tone, and t_heg:foxdq ‘e‘f.l) tg?gq_ ].';‘] %ci:‘r‘mﬁ;lﬁﬂemg Rl 11 OF Those ; the promotion of Health. The principles upon which such il il |
i if'!n i germs was 1n the direction ol TSI ‘ ' _: knowledge is founded are the same as those which form the L
I }‘*: ‘f | Professor nE CaumosT (Southampton) seconded the resolution, bases of all the scienees, and resul from'th(f observatl.on-and ?g I
e and spoke culogistically of the lecturer’s life-long labours in the ‘ study of natural laws. That the application of - principles SRTINHIHT
Histiii sl direction of sanitation. “_ resulting from scientific research to the promotion of the Public i 5% i
A Health has been the special duty and delight of the medical SN
AR i i The resolution was heartily adopted. | profession, goes without saying., Nevertheless, it is sometimes IR
b, "“‘ 4 ) . , 1 n vofo of thank forgotten that this application takes a twofold form and 1R RIS Y
‘.ﬁ il Sir SPENCER “IEHE’ BRPF-{L?;don)é I“?II)‘:;""f t’; }:ue) )(:th o?‘rtlh: purpose—viz., Curative and Preventive. The former takes HEHAS
it ﬁ‘iz e} to the Chairman (the ean? i or. ), an St““b ab t“’ ltl the York disease as it finds it more or less developed, and strives to A
; “ .' %:i}il . lgeagr?zgs:l clergy had been of the very greatest assistance fo the overcome its ravages, and to restore by healing arts the health : } gl
AR IR Ongress. which was lost. The latter takes health in its various phases, qfE
: 1t LIE-2% X . . . . . : 1 - {
. 433y 45 i . ' HY | 11V "CSCIV . N N [t i
P EEITAL R Professor W. . Conrierp (London) seconded the motion, and it il strives to preserve it.  In the fom_lel case .the physician I
FHRERERIL IS EY SoF Tamati and the surgeon have to work comparatively unaided by other j !
TR R TR was carried with acclamation. of oss] . . . ! e
(HLEREEl] i professional men outside their own body. In the latter case : {E
RN N Ry The DEax or Yonk, in replying, said that the clergy might doa everyone can come to their assistance, and aid in the spread of it
affddl Pg,;@ i great deal of good amongst a large class of the people by endenvour- the said principles and in the development of their practical Hl
SLLER B Y }'.ﬁff- ing in o kindly manner to get them to attend to those samitary application to the daily requirements of every living thing. HEEE Y
Al | | ii: precautions which were so commonly overlooked. The Council of the Sanitary Institute of Great Britain is, i
}lg A for the most part, composed of gentlemen belonging to those HEXsN NG
SRR R professions which, more than any other, are concerned in this f § i
SR crusade against all forms of preventible disease—viz,, Medical i %g‘ g
il | j men, Civil Engineers, and Architects, el ’1 1B
{ . . . . SEiUIH
Hii In the proper exercise of its functions, the Council has i
" determined this year to give to each of these professions a } ik
il representative voice, who shall speak to the artizans of York, in Hi
iin congress assembled, something more or less memorable from
N i the triple points of view embraced by the three professions
R s referred to.
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o206 THE ARTISTIC SIDE OF SANITARY SCIENCEH,

The distinction between the medical profession and the other
two is sufficiently obvions, but the difference between the
engineer and the architect invites a few explanatory remarks,
The title Civil Engincer is a modern oue, and s distinet from
that of military and naval. Al three were originally comprised
in the title, Architect—civil, military, and naval architects,
Of late years the tendeney has been to split up professional
work into special branches, it having been found quite suflicient
for most men to follow one branch in particular, and through
the practice and special study of that branch to hecome
acquainted with its every phase, thus fitting {hemselves to
carry on scienfific research therein, by which means the know-
ledge so acquired is duly classified and recorded for the benefit
of succeeding practitioners and the public serviee,

Not only has civil engineering become a special profession,
but it has itself been split wp info various departments, only
the seleet few —men like Stephenson and Brunel—practising in
all the branches: thus there are civil and mechanieal engineers,
hydraulic and gas engincers, telegraphic and electric engineers,
&e., &e,, and, lastly, Sanitary Engineers, or men who have
specinlly devoted themselves to the drainage and water supply
of our towns and villages. Morcover, the engincer has mainly
to do with public works of utility and convenience, cither for
Government, municipal bodies, or public companies, whereas
the architect has cliefly to do with buildings ; and although
his constructive knowledge may be equal to that of the engineer,
and be as necessary to him in the design and realization of such
a building as St. Paul’s Cathedral or the Houses of Parlinment,
vet there is a point of division which makes all the difference
between them. The architect must not only be a huilder, he
must also be an artist. It is the artistic side of his profession
which separates him from the engineer. Ile has not only to
« build in truth,” but he has also to  design with beauty.”

In the few remarks that I shall have time to make this even-
ing, I shall endeavour to quicken your interest in sanitary
science from an artistic point of view.

I am quite aware that both engineers and architects have
greatly interested themselves in sanitary appliances of houses,
and that there exist at the present time specialists in both pro-
fessions, whose practice is within the house as well as outside of
it; but their work is chiefly required to overcome evils already
existing, the deplorable extent of which is fully known only to
those who have liad special experience therein, But, broadly
speaking, the engineer has to do with the public sewers and gas
and water supply, while the architect has to devise the house
drains and private gas and water supplies. Both are designers
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only—their works are exceuted by contractors under their
supervision, and in accordance with their plans and specifica-
tions.  And even the contractor does not himself do the works,
as a rule; he fiuds the men, the money, and materials, but the
work is really done by men of the class which 1 am specially
invited to address to-night, and whose presence here is the best
evidence of their interest in the subject.

I can imagine some of you to say, What in the world can
sanitary seience have to do with artistic matters?  Well, that
is the question to which my remarks will be a reply, and I trust
my answer will be sufliciently clear to commend itself to your
judgment and to enlist your sympathy.,

Primgrily.—The non-adaptability of means to ends is not only
unscientifie, but it is eminently inartistie, nothing is beautiful
that is not in harmony with its uses, or that is opposed to the
first principles of natural science.  Everything has an element
of artistic completeness, which more or less answers the purposes
for which it was designed, The fitness of things isin itself artistic;
indeed, it is the only true foundation upon which to build up
the accessories in form and colour which constitute the decorative
aspect of those things of beauty which are “a joy for ever.”
There is a moral quality in all good and true work, a reasonable-
ness in all honest labour, which, fully appreciated, brings its own
reward. Perfeetly to do anything i1s eminently artistic, It
satisfies the moral and scientific aspirations of the individual
and edifies others, and it is specially necessary to be done in
hygienic operations.

Tle use of good materials and workmanship is therefore a
fundamental characteristic of artistic sanitation.

The artistic workman has pride in his work, and does not do
it only because he is to be puid for it; he has a taste for good
materials, a love of good workmanship.

Such a man, having secured a sife on gravel or chalk and per-
fectly free from obnoxious surroundings, studies the aspect and
takes care that his rooms shall share in some part of the sunlight
of the day.

If the substratum is insufficiently firm, he will make a con-
crete base for the walls to stand upon, mixed with river ballast
and ground lime or cement, as the dry or wet soil may require;;
and not only so, but he will cover the whole avea of the house
with a layer of concrete 6 inches thick, and he will utilize this
covering as a base for a cement, tile, or wood block flooring, by
which the ground air and moisture will be excluded from the
l.msement. This is better than constructing boarded floor on
joists and sleeper piers, however well ventilated.

There are many ways of laying block floors, nemly every
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purposes, is an essential part of house sanitation artistically con-
ddered.  Things out of sight arec commonly out of mind, and
ave immorally executed with bad materials and workmanship.
The artistic workman will also be particular about his walls,
he will avoid bond timber, which decays, and substitute galvanized
iron loop-bonding, tarred and sanded.  He will insist on the
footings of the wall spreading to twice the width of the wall
over them, he will have the joints well flushed up and solidly

system sets them in piteh on a dry prepared surface 5 some are
dowelled together nm\ serewed to plugs set in the conerete, some
have dovetailed grooves at the bottom side, and the block is
pressed into the asphaltum bedding ; but all are required to be of
thoroughly well-seasoned wood, and if of oak or piteh pine or
N other hard wood nothing is a better finish than wax-polish.

Mo The artistic workman looks forward fo be the purchaser, if he
is not the builder, of his own house, and he recognizes the im-

T

portance of preventing damp rising in the walls by the addifion (-mnllmctcd, well wetting his bricks in dry weather, He will
§ of a damp course built in at the level of the ground. build in Inglish or Iflemish bond, and he will not cut off the !

A single course of slates in cement is no use at all, but {wo headers of the facing bricks and thus weaken the bond for falsely
e courses of slates in cement laid. between two courses of bricks ceonomical reasons, e will not consent to nse porous bricks for
| in Portland cement answers very well. T have recently under- I facing because they are pretty in colour or texture. In like
pinned the whole of the walls of a large house, for the msertion manner he will provide good mortar, he will object to road
| of a layer of Hygeian Rock, in which ease a single course of scrapings for sand, and will insist on clean sharp pit or river sand
‘ slates in cement of inferior quality had heen laid, but the damp mixed in the right proportions. He will not sift the mould of
had risen in the walls some four or five feet in height by capillary the site, and think to evade the cost of good sand by using it

. . . . o L
attraction so wet were the walls that the plaster was saturated, instead, mixed perhaps with sea sand brought by the railway, to
and had to be removed, and the walls covered with Portland

the enrse of those who buy houses built with it.
cement. And this is not an uncommon thing. I have thus I have just had to entirely strip off the cement stucco facing
underpinned at least half a dozen houses for one client, the

4 . _ _ ] of a large house down to the bricks, and to re-cement the whole,
Q@ rents of which averaged £200 a year. In addition to this, I

| ) owing to the bad quality of the cement and sand, and the
have had to put land drains, and to cover the earth with concrete, defective mixing of the same,
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HH 1A besides new drainage and new l)lumbing throughout, involving The arti§tic workman of \\_'hom I speak will take care to
it !{ an average cost per house of £DQO. o _ construct.hls flues so as to avoid down draunghts, which is quite I
eIl The artistic workman of my imagination will lla\:e none of a preventible disease in houses, if thought of in time. Ie will Tl
: ‘l {1t this to do in any house he buys or builds. e will see that practically aid the Smoke Prevention Society by using stoves 1
!l : *‘“E : there_are damp areas as well as damp courses, and will suffer that will radiate heat and consume their own smoke at ‘one and T E
: F fiid no soil fo be banked against the house walls. Damp areas, half a the same time, and be pretty to look at into the bargain. He (il
TR AR brick thick, with halfa brick space between them and thewall, are will aitilize the solid divisions between his flues, by building in it
SN " betterthan nothing, butthey are notefficient protectors unlessthe Boyd’s iron flue plates, and so gain an extract ventilating flue 3l l
1 i % i wallsarefirst rendered inPort]nn(l. cement, and have a pure cement warmed by the ordinary smoke flues, and he will admit Qir at il ’

HLiHeE it or ‘file water channel beneflth,. with outlets for the same to the the side opposite the fire-place through a ventilator having an 1T
! ! o et Al g drains, which, however, it is difficult to keep clear. I have had upward current capable of being closed at pleasure. He will
13 fie AR RAME to remove a great many and to substitute open areas at least not disregard the advantages of hollow walls, or an intervening
el a foot wide below, and 18 inches above lined with cement, with vertical lining of Hygeian Rock asphalte, by which the walls

: pure cement. semi-circular bottom, forming a rain water channel. of the house may be made entirely wind and waterproof.

My own house is thus surrounded with open areas, provided The artistic workman will sce that the Fir timber he uses is
with occasional Deane’s trapped gratings for connection with of well-seasoned Baltic growth, He will have sound Christianna
the undergronnd drains, laid straight to the man-holes which deals for his joinery, and discard all miserable sappy, shaky,

intercept them at all angles, the sewer side of the last man-hole
having a syphon trap fixed.

The laying of such drains to proper falls in straight lines,
embedded in concrete wherc under the house, with well-cemented
joints, should be capable of resisting the water or smoke test
without leaking; and this, with an inlet and cutlet for ventilating

pithy stuff, that chips at every blow, and being unseasoned,
shrinks and twists after fixing, causing gaps and cracks in doors
and window frames, and letting in dust, and draught, and rain,
while the sashes rattle in the wind, He will insist on having
oak sills sunk and weathered and grooved for weather bars, and
require thief proof sash fastenings, and brass axle pulleys in-
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330 THE ANTISTIC SIDE OF SANITARY SCIENCE.

stead of iron, which rust and stick.  He will want deep lower
sash rails and high cill beads, so that he may raise the window
for admitting air at the meeting rails of the rising sashes
without making draughts; I doubt if he will have anything to
do with casement sashes, if he can’t afford Espagnoletti bolts
for fastenings.

The artistic workman rejoices in broad caves; he likes the
shade and shelter that overhanging roofs afford, and he prefers
the hard burnt Broseley tiles for a covering, hecause they look
solid and strong, and are cool in summer and warm in winter,
and he does not gradge stout timbers to carry the extra weight
of them. If he lives in a town, he cheerfully obeys the
provisions of the Building Act and the Sanitary Acts of Par-
liament prevailing, knowing very well that they are designed
for the public weal to prevent the spread of fives, and to check
preventible disease by sanitary precautions in which every one
has a share in the profits avising from the healthiness of the
neighbourhood resulting therefrom.  If he does not use tiles,
he prefers slate or lead to zine, but if he should be obliged to
resort to the cheaper material, he will only have the best and
the thickest, laid with laps discarding the use of solder, so that
it may adjust itself to the temperature, and he will only use
cast iron eaves, gutters and stack pipes, galvanized or coated
with Angns Smith'’s solution.

The arlistic workman knows the value of good lhonest
plumbing for the internal fittings of the house, He will have
external soil pipes carried up to the roof for ventilation, and fo
prevent syphoning the traps.  His waste waters and sinks and
baths he will discharge over trapped gully gratings, to secare
proper diseconnection from the soil drains, and he will not have
drinking water drawn from the W.C. water supply. e will cover
his walls with non-poisonous paints and non-arsenical papers,
which he also chooses of agreeable hues made washable, if not
varnished. But he thinks it good economy to varnish both
paint and paper throughout, and not only his walls, but also
the borders of his floors: his carpets being always an casily
removable square with border. IIe does not covet grandeur or
gaudy colouring, but he loves good forms and outlines, and the
soft harmony of sccondary tints.

In short, our artistic workman is a remarkably sensible may,
the excellence of whose materials and workmanship is visible
at a glance. By their deeds such men are best known, and
the moral quality of their labours is itself an sesthetic triumph
of the most salutary description.

Secondarily.—The published papers of the conferences and
lectures at the International Health Exhibition have put on
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record an encyclopedia of knowledge upon sanitary science and
its collateral branches, which will be of increasing value as it is
readd and studied by all interested in the subject, and to some
of these subjects I'shall now make reference,  The arrangements
which make healthy or unhealthy houses in town or country
were well discussed and illustrated by Messrs. Eassie and Rogers
Field, and are well worthy of study.

As seeretary of the conference organised by the Royal Insti-
tute of British Avchitects, I read a paper on “ Impermeable
walls, floor and roof coverings,” to which I must refer you for
popular information on the exclusion of damp air, dry dust, and
heat and cold from our dwellings.

Mr, Aitchison, one of the lecturvers on architecture at the
Royal Academy, discussed “the sanitary aspects of the inside
fittings and decoration of dwelling houses.” '

Mr. White, previously known as the writer of papers on
“ Jisthetic samtation” as applied to the humn figure, ex-
pounded  the hygienic value of colour in dwellings;” while My,
Edis elsewhere discoursed on the sanitary principles which should
govern the furnishing of dwelling houses, Thus, it will be
seen that the artistic side of sanitary science has not been
altogether overlooked by architectural writers, and is not so
novel a subject as at first sight it may seem. Let us further
consider the matter under the head of personal sanitation,

1.—PERSONAL SANITATION.

The author of “Ithics of the Skin”—(another paper read
at the ¢ Ilealtheries”) draws attention to the sevenfold func-
tions of the skin,

1.—*Tt is a protection to the external surface of the body,
and supports the internal organs.  2.—By means of the nerves
it imparts to us sensation of touch, pressure, temperature,
pain.  3.—It secretes oil. 4.—It is an organ of respiration
supplementary to the lungs. 5.—It has powers of absorption,
6.—It acts as a pwifier.  7.—DBy the aid of perspiration the
heat of the body is regulated and retained at an equable
temperature,”

A.—Personal Cleanliness.
To enable the skin to exercise these various functions it is
absolutely necessary it should be clean, and the morning bath

15 as essential to every part of the body as to the face. IFortu-
nately fashion is on the side of right mn this case, and nothing

1s more characteristic of good breeding than the performance of

frequent ablutions. Lola Montes, the famous dancer, who cap-
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THE ARTISTIC SIDE OF SANITARY SCIENCE,

tivated the foolish monarch of Bavaria, attvibuted the preserva-
tion of her beauty to her caveful washing. It issaid she bathed in
milk and warm and cold water; and it is well known that the sup-
plenessof theIndiansand theirsilky skins are due not only toexer-
cise, but to anointing their bodies with oil and frequent hathing,

Fashion is a capricious mistress, and her ways ave not always
so wise as in this instance—as when she deerced that powder
should be applied to the cheeks from morning till night, “to
the utter destruction of the complexion, which is sufliciently
attested by thousands of skins,” says our author, * puckered and
pitted, which but for the use of powder would have remained to
this day as soft as silk. As the powder dries up the moisture
which the glands of perspiration in the face supply, more and
more is seereted, till the glands hecome unable to fulfil their task,
and shrinking, produce the little chasms that give the orange-
rind appearance that is but too familiar to all abservant people.”

In a paper on “The Ethics of Art,” I myself drew attention
to a phase of art which is thus graphically referred to by the
same writer :—%There has lately sprung up a taste in art that
can only be postulated as a taste for disease—a leaning towards
the outward expressions of decrepitude and decay. It is
attempted to exhaust sentiment and beauty from the weariest
phases of human wretchedness, In onc school, at least, of this
art movement, we find woebegone women, ill, limp and un-
wholesome. They look thin, weak and weary; their com-
plexions are not those of health, and their attitudes are of a long-
enduring debility, The men, too, are not more attractive in a
sanitary sense; they look like an army of convalescents; they
appear ill-fed and out of condition, and have the aspect of
those that are in pain.”

And thus it is that the common practice of darkening the
eye socket, to inercase the apparent size of the eye, is buta
mimiery of the wasting in consumption. But beauty- cannot
arow out of deformity, nor thrive as the semblance of discase.
The unfitness of the association is condemnatory of its artistic
character, It is as inartistic as it is insanitary,

B.—Plysiological Considerations.

Violations of physiological laws are the fruitful causes of
unhealthful and of inartistic forms, I have no need to say
much on this head: perhaps it is not so much ignorance as
vanity that leads unthinking people into fashionable errors
of this kind.

The author of % Esthetical Sanitation” remarks that ¢ the
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bearing of health on true beauty, and of true beauty upon
lealth, has not met with the recognition which, in these days
of art and science, its investigation might be supposed to
deserve.  The injuries avising from ill-shaped, or tight, or
high-heeled boots and shoes are very serious to the figure and
gait, but still more so to the gencral health, through the
manner in which the distortion of the foot, and of its position,
acts upon the muscles of the hips and spine. But there is
some hope to be derived from the popularity of the rational
stuly and excrcise of the Dbody involved in the wonderful
gymnastic system of which Colonel Ling, of the Grand Central
Institution, Stockholm, was at once the author, exponent, and
professor; by which system more than 500 muscles of the
human frame, together with many thousands of nerves, are
thoroughly and equally exercised and trained.”

“To trip it lightly as you go
On the light fantastic toe,”

is a poctical fancy, a joy unknown to those who submit to their
feet and ankles Deing distorted by this fashionable but in-
artistic folly.

Again, Sanitary Science and natural laws, and the highest
embodiments of physical beauty of classic art, are at once
ignored by the strange distortion of the body, and the extra-
ordinavy compression of the vitals, produced by the senseless
and inartistic practice of * tight lacing.”

But what can we expect uneducated people to do, when some
would-be leaders not only of fashionable but of literary society,
write as if it were a mark of distinetion, an evidence of blue
blood, to be possessed of a waspish waist. The lady’s riding
horse and the common dray-horse have been compared; and,
in like manner, delicate women of refinement and grace ave
said to be gifted with this peculiar elegance, so called.

Well, granted that some women arve weaker and smaller than
others (for it is not exclusively the characteristic of the well-
born), let it be remembered that, in so far as it is natural, it s
in harmony with the whole frame of which it forms a part, and
in such persons it is not the unsightly thing it becomes when
the body is forced out of its natural harmony of form, into a
shape which fashion dictates, and nature disallows and rebels
against by insidious disease.

In Elizabethan times, as in our own, the natural form was
completely transformed, and the beauty of classic models
entirely ignored. But in these later times surely this fashion-
able tyranny is doomed to decay sinee the charms of the
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Grecian examples have been pictorially represented and per-
sonally appropriated in the lovely Greeian dramas that have
lately graced the stage nnder the guidance of Sir Frederick
Leighton, and of My, Godwin, the architect,

The sculptors of Greece have never been surpassed ) tlieir
svstem was peculiar to themselves and perfeetly natural. They
did not copy deformed or even ordinary persons, but made
selections of finest examples of head, arms, legs and torso from
several models, and so built up representative men and women,
and held them up as standards of beauty for all to cmulate,
When Xeuxis sought to impersonate Helen of Troy, a city was
ransacked for his models, and Edwin Long has immortalized the
story by his wonderful pictures, now exhibiting in Bond Street,
of the “Choice” and the “ Sclected Five.”

The highest art is the healthiest—the noblest ideal the most
salutary, morally and physically—let us not be behind the
ancients in our power of realizing the truly artistic character
of sanitary science.

C.—Personal Attive.

In my address delivered at the Sanitary Exhibition at East-
bourne, I remarked that, in the matter of Dress, sanitary
science reveals to us that westheticism in attive is not beautiful
if it seeks to disguise or distort Nature’s loveliness; if it is so
disposed as to hinder the free exercise and healthful employment
of cevery muscle and every limb; if it is so exacting that it
impedes free breathing, walking, or ranning—whichever the sex.
Skirts should be made the measure of the stride and length of
the limb, and the grace of Grecian drapery should be as freely
given to the waist as to the skirt.

No dress should touch the ground in walking—even ball
dresses are curtailed now-a-days—and those which sweep the
floor are only fit for the chambers of the upper ten,  Yet one
often sees working-girls’ dresses trailing on the ground and
raking up the dust and dirt and every abomination,

Dr. Jacger’s sanitary woollen system of clothing is destined
to work a revolution in modern dress, and its economy is no
less remarkable than its efficiency and healthfulness.

If it is essential to the grown person to be free from the tram-
mels of dress, how much more necessary is it for the growing
child ; the stunted growtl of childhood, bandaged up as children
are in some countries, is the practical comment on the evil.

As I have said clsewhere, so common a thing as bandiness in
children is preventible by good nursing. Is anything more brilliant
than the beaming face of an infant when first it finds the use of

EDWARD C, ROBINS, 335

its leas and feet? TTow eruel to delay the process by which its na-
ture teaches it to exercise its powers, by hmdurmg‘l‘rs :lctl.\']ty for
fear of consequences, which can only occur by \\'lt!ll}(l](lll]g the
means of its enjoyment.  Yet the labour of sustaining a child,
anel helping it by little and Tittle to attain the coveted prize of its
first ambition, is shirked by the mother or the carcless nurse,
#ill its unhealthy weight (the result of insufficient e,.\"erc!se)
brings about a danger which need never have existed, Theim

sorfance of good nursing in early life is the first of sanitary reve-
I:ltions, and its effective realization the most lasting in its results.

« Serateh the green rind of the sapling or rudely twist it in the soil,
And the gnarled and crooked oak shall tell of thee for centuries to
come.”

2, —RELATIVE SANITATION.

The limited time at my disposal requires great brevity in
treating of the surroundings of the person : in short, the Home.

«That fair dwelling furnished wisely with a gentle tenant in it,
This is the glory of Humanity—thou hast seen it seldom.”

A.—Cleanliness of the House.

In spite of the reputed slovenliness of artists, the studios of
the period are models of elegance and cleanliness. The swface
cleanliness of the house is as important to artistic completeness,
as I have defined it, as personal cleanliness. Mr. Aitchison
speaks well on this point: “The things we have mainly to
guard against in our time are dirt, dust, and the.foulmg of the
air; the street mud we bring in with us, consolidated external
and internal soot and dust, and such soft matters that are
occasionally dropped about, such as particles of food -and tl_le
like, Every erack in the floor and skirting gets filled with this,
and is liable to putrify when exposed to dust and warmth,
Besides the dust in our streets, we make our own dust inside
our honses; particles from shoes, from wood and stone, from
our clothes, oil cloth, mats and carpets, are constantly being
worn off and carried for a time in the air, together with the
scales of onr constantly remewing skin, and as soon as the
morning air is overladen, or becomes comparatively still, every
thing is covered with light dust, and a great deal of this dust
is what the doctors call septic or putrifying dust.”

Now all such open joints in wood-worlk, furniture, and plas-
tering, should be puttied up, or filleted and painted, or var-
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. . . . . 'l. { r H 1 " . . . . i
nished. Al painting and papering can be made innocuous by , r"‘l?]:h ﬂ"ts is the sum of the matter—It is as inartistic as Al
a good coat of varnish. Smoothness of surface is a great help it "i\( 'S'.l&"(‘is ’l"ls""‘tf“i.‘f': and false cconomy, to execute any ¥
to cleanliness, and certainly as few ledges and loles for dust as works with bad materials and workmanship, but especially that i lals

i
E
of dwelling houses, e
§
H

wholly carpeted bedrooms are an abomination,

e

law "_f ge()mgh'.lcnl precision and taste in outline and detail.
It is inartistic to be colourless in mind and body, or to be the BN

1 i i possible, especially if out of reach; under-cut cornices, orna- It is as martisti v e . i ) ki
MR R ments, and mouldings, tall hookeases, and cabinet tops ave .t' 18 l" llnfntfmc as 1t 1s Insanitary, to be dirty in our persons o
] always covered with dust, Then as to woven things, whether of OPIT 0 “'l ‘.“?‘{;‘.‘S?- e . il ! t
d‘ A cotton, wool, or silk, thie less theve arve of these the better, and ‘"’ “s_ '""f‘mt'c as 1t 1s lnsanitary, to be Elt‘fOI‘IllC(l in our [ aun Rl
{FR figmres, or surrounded by habitations doing violence to every S
I
|

T

| H B.— Surface Adornment. centre Qf col_uu.rlcss rooms of furniture, A !
H: ) . o ’. . It‘. 15 inartistic and insanitary to poison one’s skin with cos- } li'i I
5 : e Avtistic decoration 1s gratifying to the senses, and producing metics, or to cover onc’s walls with arsenical papers and b
ik cheerfulness in the mind, sustains the body. Bare white-washed poisonous pigments for painted and coloured decoration. il ;
H A walls may be sanitary in a sense, but come very far short of our It is inartistic to dress chiefly for effect and not for useful life ' I | -
' A needs.  The Hygienic value of colour is well worth the study, or to clothe one’s house with woollens and draperies and dust L :
i L as Mr. White expresses it: *Colour is indispensable to man’s accumulators and other absorbents, to the prejudice of the 3 I 1A
i} 3 happiness and well being, and the senses are as much affected mrity of the atmosphere in which we live and breathe the e jgnh
: P by it as by light and warmth.  Itis a recognized pathological argrest portion of our lives, ' i ; Al
E _ r ; H fact that colour of some sort is indispensable to the healthy [’t is as inhospitable as it is inartistic and insanitary, to invite i; '] I
i c o condition of the eye, and that the condition of the brain is one’s friends to dine or to dance in a feetid atmosphere, where ik i’ :
" 1t AN greatly dependent upon the healthy action of the nerves thus 1o chiange Of_ml' is possible without draught; or to let your it SN
o 1y affected. The sensitiveness, of the nerves to different colours friends slecp in ill ventilated chambers, and perhaps uncon- i o 1l
st ERe is shared by the brate creation. By red, these nerves are exci- seiously, but really (as did the Prince of Wales, at Scarbro’), S |
I I o ted; by green, in like manner, they may be S()Otll(_‘il; orf they inhale sewer gases arising from leaky joints of unventilated : MY
it i1 may be rendered torpld_ by the presence of blue, Yellow, like pipes lﬂlfl in connection with public sewers, 71
13 et light, is the colour which most strongly attracts the cye itself, ) I say 1t 1s as ll}hoslﬁtﬂble as it is inavtistic, and most culpably THE
(L (SRt We are affected Dy black and white in the same sort of way msanitary, to give your friends drinking water dvawn from Jiiie
LR : as by darkness and light. . Light, in moderation, will produce filthy cisterns over which miasma has floated aud been absorbed Hi |
l.l LRI BN alertness or wakefulness ; in excess, it may produce restlessness through the medium of standing wastes in direet untra ped
}l i E'i ik or langour by weakening or dissipating the powers. Shade may connection with the sewer, Pl
RELEN SR H AT induce a frame of mind favourable to attention, contemplation, A.ll these things and hundreds more are preventible causes
1 5 § 14 % and repose ; il} excess, it may induce 1110]:11101191)’ and dcl‘n‘cssion." of dlsease,_ and yet are t_:ommon]y done and suffered by peer and -
IR LR It is undeniable that the human system 1s thus affected by peasant alike, through inattention to, or ignorance of, the sim- 7
EERIGELER AR E MY colour : an artistic side of sanitary science not commonly con- lest applications of sanitary science to the every day wants of :
¥ S‘. i it sidered. It is obvious too that the aspect of the dwelling house has life, or the absence of any attempt to realise the néccssity for
b HER At s much to do with the suitability or otherwise of the colour em- its ntroduction.
! h b o k} : ployed in its decoration. Towards the cold and sunless north, t*l;l()l:’tllc sake then of “sweetness and light,” of “beanty and -
A1 s 1l the warmer tints, as red and yellow, must be resorted to. ,-l,“ 'l, bOf health _:u?(l I.ISOfll!nOSS and consequent happ‘iness, '
Fig T R EI Y it Towards the southern sun, we must_ oppose .the coql shades of emember the Artistic Side of Sanitary Science.
LT BRI IR blue and grey; and towards the intermediate points of the
b AR compass, the greens and browns—the primary tints being -
i i 4 17 sparingly used, and the secondary and tertiary shades Dbeing
: s generally employed.
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THE STORY OF BREMONTIER,

And the Reclamation of the Sand-Wastes of Gascony

ADDRESS TO TIIE WORKING CLASSES,

By G. V. Poong, M.D.

Ix the short address which I have the honour to give to you
this evening, I purpose to bring before you the chief facts of a
great sanitary work which lias been accomplished by our friends
and neighbours, the French,

If youwill take the map of France and look at that portionof the
coast which skirts the Bay of Biscay, you will notice that two
great rivers flow into the sea along this coast. One, the most
northerly, is the Gironde, a stream which has upon its banks
the great commercial City of Bordeaux ; the other river is the
Adour, the mouth of which is 150 miles south of the mouth of
the Gironde.

Between the mouths of these two rivers the shore of the
Bay of Biscay is formed absolutely and entirely of sand, and for
o considerable distance intand from the coast the soil of I'rance
is composed of sand. Tt is to this great sandy district, covering
nearly two millious and a half of acres, and known in France
as the Landes or Moorlands, that I wish to direct your atten-
tion.

These Moorlands have been the despair of agriculturists for
centuries, and have been universally regarded as among the
dreariest and most unwholesome districts in Europe. Sand has
npt the reputation of being a very profitable soil to the agri-
culturist, and in addition to the natu al poverty of the soil the
farmer in this region has had to contend with the impossibility
of efficient drainnge. The Landes formerly produced nothing

GLORGE Y, POORL
2 33Y

olx(cept. fa S(l‘azlltbher]bn%e s1]1fﬁcient to support a few miserable
sheep, fended by shepherds as ill-fav i T who
d b, s as 1ll-favored as their flock
b 13 v DYE] . S '
gcnlc ally suffered fromone orother of the many discases pre ’1‘11]111?;
LS e s ) o - i ‘ yae
1]" t l]L. country; for disease was about the only erop which tl
andes formerly brought forth abwndantly, w
" lIllLl:lr:ltl:l, {:;?Iu \irtxlll lm(!r’r]lmt d)luins which are unproductive are
merally walthy. e Campagoa r i very
: A ampagra round Rome is a v
hot bed of malarions i o sandy plins
. alarvious and other disease y
_ seases, ad the sandy plai
of Holland, and our own Li ire s
and, mr own Lincolnshire enjoy imi
F Holland, and ot Lincolns enjoyed a similar ovi
:-:lprlilltlc, Ir f"wld’?]cw“t ](lruumgc was ln'uughf, about by Ski?f}l:{
mgineers, and the cultivati o1
a , ultivation of the soil 1 i
Iushandry and dis Tty bemete
shandry  and disease are sworn foes it of
) s s, and t 'S
agriculture is generally the pursuit of health E:ﬁl l):lllhlll%tIOf
rieulture is generall : alth, and a health
;::);:i"::;{: lfl'un‘l‘l';l contented,  Iere is an argument for sm‘ni‘lr
gs,” for “ three acres and « oy y .
which I freely give to ﬂm‘;c”\]'.('lhol ﬁ(i?(i‘, | ore i 1 o uts”
which I pleasure in political con-
The drai
ainage of the Landes pr ial di
s dainage of Landes presented special difficulties
ol . nlgl no engineering skill and no ereuditm'(:
'y in the direction of bricks ' ‘
\ s, mortar and hiner
| moncy in i A and machinery
suri:}lc:l llll\( I_; :? o clfcm}nc, aud for the following re'lso;ls -
» reputation of the Bay of Biscay is fau ili .
Englishman, It is there, if ?myw]]:]lh(( ni“l 1: tf]'ﬂm;_]lﬂl‘ o e
glishuan, e, It anywhere, that the foree of wi
i, , ¢ of wh
:;;lltiq itse l'it,] a}ul thcl winds are generally westerly in (Hl‘i‘(‘ﬁo:ld
and blow with fearful violence fr . ' od,
‘ rom the sea over tl
The shore of tl Toh T e
S wut part of the bay with whi .
¢ 1 which I am dealing, i
composed as I have said The offeep of
as 1 have said of unmitigated sand Feet,
fhe i o+ : mmitig: sand.  The effect of
v sand is familiar to all of
e wind 1 . 1 all of us, for the sand i
re the wind and travel i i R
| { ravels considerable dist
e | he ‘ : ‘ istances,
grm? :(llltl’ltl]tlt,ﬂl;.l)f ofl Blscilylthe rise and fall of the tide is
at, so that the sand washed up by the i i ‘
e ' y the sca is left hic
(h‘v,\to the extent of many feet at low water gh aud
i} . i N 1 .
po:v 8;‘]1:]1’ ltlll the]latltude 011’ the Bay of Biscay the sun is far more
han here, so that in the it : \
) { iterval bet he i
D e ; { ween the times
gh water the sand is greatly heated b i
oo water. atly heated by the sun, and is so
ghly dried that the particles lo :
ool ‘ no longer tend to stick
I —glued by natural moistur ¥ i on
ogether —gluc a1 moisture,—but arve casily driv
e furious blast which ¢ i e sca.
e the furio { nch comes roaring from the s
e wit aver ke . ) seq.
o the s]l()llf[ is 1&?]!; very strong it blows the sand into heaps
i o o 30(3 wese heaps or hills may reach an elevation
ot ﬂ]eo 0 fr(ﬁt’ wnti-h an inelination of about 30 deorees
: seq. wse heaps of ‘e Ci ¢ ¥
word g se  These | ] sand are called “ dunes,” a
o forme;?h cs 1(,] 0111g1;:1 probably as the English “down,”
y fthe whole fore-shore f iscity
hetween the Gironde and the -hlli)olilb' ]())feqzhi IB‘ly o IB]]SC“'“
e ae o e y presenfed an undulatine
ance, as though a port » swelli i d
gh a portion of the swelling, rolling sea had
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i H eove IF these sand terrible disease which disfigured and slowly killed; the patient a
‘ o 1 qed to sand and hecome stationary. 1ese sand- e with the asnect of o -and the mind of an imbeeile {
I HERE een turned to s . +v {hev wonld have formed a dying with the aspeet of amunmmy and the mind of an 1mbecile. HIR
y SENE hills had Dbeen really stationary 1‘0"_ o, and it might have The Landes had remained for eenturies as a hideons blemish ALEeL
' ': P natural rampart against wind lm'“ t“at\] ‘,]‘md b(]li;:(l them on the fair fuce of IFrance, ad all attempts to reclaim and RN
[ B 5 : . s v { ' 1, . . . + i L :
A ! been possible to drain mld, ‘cu tiva et lﬁmh“,( of orass and cultivate them had signally failed.  The Emperor Charlemagne, H e
RS . | . . ! r et ] HEL S . . . Y 1 . . . . R J| i
18N But this was not the case. The scanty o fix the it is said, employed his troops in the intervals of his Spanish AL
' i oW the dunes was not cnough to fix them. 11, L] A ] § |
reed which grew upon ' o Iv al ampaigns in an attempt to recluim the Landes, hut the forces S
e ived a gale of moderate force to completely alter e s S
s 1 It only required a galc s 1 flat. valleys were filled of nature laughed at the puny opposition of the greatest mag- A
SRR the face of the C"““h'y;'_']"llls. )i(‘t:;]m’]“;“’ heeame dry land nate of 1he world, and at once resumed their sway as soon as the I
i . Ji o v ’ + S N ! . 1 . . . . . . . - :
i up, the lakes which formed be ""t' . "l‘ was forced in q(nm’: imperial soldiers had ceased to dig diteh and throw up bank.
| the water which the lakes ('Olllél;llt(ﬂw .l'ltkvs also happened I have no fear of being contradicted, when I say that it is of |
new direction, and what happened Yt that the whole country no use to attempt to fight with Nature.  We may oppose her }
' to the water cowrses, with the HS{I . .im']q which had been for a time, but only for a time, In the end she asserts her !
. i was water-logged, ““‘l_ fields ‘“l". f;('"{ “_‘m.c submerezed by sway, and man sees too late how his labour has been in vain, SN
i : painfully and "“"“St”““s,l.\ o h‘l-ltft\;o(l ﬂ”f‘ villaces  dis- Dwellers in these Islands do not need to be reminded of the i
il ] the drifting "‘l““dl' It ﬂlq even 8 ;1(1 that ‘ﬂlc (*11t:?1'pl'i<in" awful amd irrvesistible power of wind and wave, against which e
f | red completely m Uns way, & o T.D y mere dead we syelopean breakwaters, construeted et
. | appeared  comy I r-‘". v Lis estate was liable to the surprise the mere dead weight of cyclopean breakwaters, construeted at SR
a ! agriculturist m - digaing s €5t ¢ the hrazen weather- gigantic cost and maintained by constant periodic expenditure, s EI:
‘ i of finding just beneath the S“;- mf'“m m‘i;h‘ chureh., 1t is af times laughably impotent. I need not say that the wind and HHH .
: : . y \ » HINE . ) 3 by : . ik N
1] 9 cock on the steeple of some long forgo i hs waves of the Bay of Biscay are the rourhest and rudest in the SR AT
! i . bour. even at the present day, to keep the months B Y o . HEH
{1t 1 is a great labonr, even at 1 1 f' fl(ill’ drifting sand, and it world, and that if the mainfenance of dead breakwaters is an HHEE
i o T . LI a2 3 . S L *() o < 3 ) ; Ik :
¥ f of the Gironde and the Adow wtﬂ conrse of the Adour was endless and  almost  hopeless task on our coasts, on the THELE
il NN is certain that a century oF 50 .;go ]le el ;rcttincr dammed by stretch of coast which I am considering their construction and Al
L SUIE completely changed, owing to tlu (;m:llll l," ﬂli‘iD('(lll](l happen maintenance would bLe alike impossible.  Thus it was that 5],
ek 8 G b . H 1 i v .t * as b ¢ . ., N
it l s RIS sand blown into 1t. ,If an .w\(‘ll( en q“L mav iudee of the great wntil the latter end of the last century the condition of the ! %
I . " . » . 1 e o . SHIEe
RERRAERAN to a mighty stream like the Adour, on MR and Landes, a tract of two millions and a half of acres, seemed :
TERIERERE i Tich attended the course of smaller streams, aw
SRR T ; uncertamnty which atten ¢ draining the Jand hopeless, and they seemed doomed to be open to the fury of sand
- : < r " L 2 H . . . . . .
Hi 'i%'IE IRE the absolute impossibility of « ‘““"lli"' 1 of the surface of the storms for ever, and to remain a pestilential, unprofitable, un-
: ir M A few feet below the a %‘1].1{‘__{(}1 qct‘utm lomlh'.knm\'n as alios, drained swamp to all eternity. '
i Zu" § . 3 o N 1 H m 1(.‘1']]10:1 DI 5117 ¥ N [y ! 14 H 4 * ¢ 19 ] ] ¥ 3 I' » ¥, Y b
FHEIE AT SN (1‘5'5”("{" there 1s 'm? tl“ from flowine away, and beneath the But, ]Idl)pl].\. for France and especially for the fl“elk.la ;
IHIERERS ! g which keeps the water 100(1(1{.'.11’ with undrinkable between the Gironde and the Adour, there was born in 1738 (R
Pl “ ; impermeable stratum 1s more sanc s Nicolas Theodore (or Thomas?) Bremontier. It is said that toni il
SRR R T R water. . " A ally was that the the world knows nothing of its greatest men.  Certain it is that il
i i E;[ AR ER The result of this COll(llt-IO{l of ﬂm}:ig;'z 11‘::‘(‘3‘;“13:2:1‘] was a Bremontier was one of the greatest benefactors to humanity I REE S
f 310 Y HE: K o R - . o L) T by ¢ IS i L . . H i .
1) E_lg'i' : Hk district of th.f: Lt';“d(ib' r i:llql;?q Jestilential morass. The that the world has ever known, but I regret to say that ; FAl
] iR SILIE swamp, and dut “‘gl i e t( ll} and ) l}w(,d aothine but scanty I can tell you very little about his life.* o |
IR SIRUIE istri -as uncultivated, and produce 8 DL R — ' A Fab |
; L HESE district was orved - .tml-c for a few wretehed sheep, - 3 - HIEE
; f. herbage, which served as past “. lives stilts. for * By the kindness of Mr. Jenkins, the Secretary of the Royal Agricultural HLEELE
¥ nt tended by shepherds doomed to Spt‘ll(l their lives upon stilis, ] Society, I have been enabled fo obtain from Paris the following extract from g STEE
it 1 try was such that it was impossible fo walk far in any the memoirs of the Agricultural Society of the Seine. This short biographical g l L
, ,”{n 5 the country wis . ankine to the waist or shoulders. The notice of Bremontier is from the 13th volume of the Transactions of the S e

{1 . 3’“ t one direction without sinkmg to st o the ceantiost Society (for the year 1810), and has been most courteously extracted by 1 Ay l !
? Pt country produced no corn and the })(’)})ll]{-lfl()l} was the ¢ e M, Laverriere, the Libraviant ) . BT
i Rl . . . . f r distriet in France. The 1ol Nicolas Thomas Bremontier was born at Quarvilly, near Rouen, July 30th, kiRl
é 1! m 1)1‘01101‘“011 to acreage o auy Fevers of all kinds— 1738, and soon manifested great aptitude for the exact sciences, 1le was HIEEE ] 1 :
5 I Iation was kept down also by (hs?ase. evers e ceedingly very young when he entered the school of the ¢ Ponts et Chaussées, and at 18 SR i 8
4 ,a 1 and especia"y those of a malarious ty]}e-—“ ere CXC fT i.S he went to the College of the Marine Artillery at Toulon, to teach applied A T i
. HURE common. And in addition, there was a disense pec;}h:llll' ’IOI ‘q l}]‘]eft:llle]l:llt&gllcs. d’l‘]l;ls schcl;pl, em:?tmhe?: P}"ll?elerctl)lfmfkeol{lll(i ;\;ﬂlsdb}-ﬁli;(?negpﬁf: i;eg 2 i

& AL g .y . ) . . aori g | ars y, and Bremontier went as Engi ; 3 Rt

|f“ e and a few other districts in Europe, known as L'elaghds ’ & o8, i ;5‘4 ﬂ
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e : ‘ T N il
£ : . . . wn y silent forees of nature commence at once the work of recon- I
iR Jremontier recognised the fact that the only W to mrajne dractton y the damaged roots ﬁmlul forth fresh rootlets, the Al
P with the forces of Nature is, not to fight Blindly with them, bat straction ; »inage ots send 1 ! 15, bl
i ' ) Nature is always working for our damaged branches soon push again with buds of promise, and L
| to try to make use of them,  Nuture bs ahwitys Worsie o8, wssibly hefore the advent of the next exceptional gale, the e
h hendhit, and although it seems as though at times in a fit of g ‘s .t‘-' . than before. Tl l -']-‘tgf ces of L
! — ',w it woere (irw yeal object of which we may fail to com- storm rampart is stronger than hefore. iese silent forees o L
R ' v 1 work. still, in the long nature are fruly beneficent ; they merely ask for fair play, they IMIER
ehend) she destrovs much of her own work, still, m the long " . . 1 J i
prefiehid) ¢ . - - work for us without wage, and one great principle of success e
4 run. those who endeavour to turn the torees of Nature toacconunt . PR Yo f ne great principie REICHEE
i) U find the halance enormonsly in their favour in all work in this world, be it legislative, be it sanitary, or be ef I
S “'Illth.'" tlllul ratine “ll";“ been long recoised, {hat the hest it of any other kind, is to go with them, not to fight against RIS x
i 15 well known, and has bee a e HRCHE, A% TR b thens fo learn if we can what is nature’s inexorable law, and HEHE M E
RV . = N \ iem 3 fo learn if we can what is nature’s inexorable law, anc b _
I B protection for a bank or rampart agunst the im‘\. ni. the lav { s hearts the fact that mature brooks neither st ”’ o il | ‘
dit i . £ A loose heap of earth s liable ay to owr hearts the fact that nature brooks neither stubborn AR
! L‘i ‘ | clomonta, i l10 l)I]u“t ltt miy f:L; ‘fn I‘)Ll washed and blown ness nor disobedicnee, i ‘
! ' ¥ 3y o re ' ayv » y LD 1 N . H i .
it 1] (no matter how huge 1 P ank be vlanted Bremontier recognised the fact that the only way to fix the L
Wi 1 away in times of tempest. -If, however, the hank be planted, br g Y. 5 RiE .
I8 E l | awa ' . of the soil drifting sand-dunes was to plant them : but how aud with what? 1 '.
1] the roots of the trees mnd plants hold the elements of the so D h o g :
i ‘ ) RN _ 1 leaves form at the These were the questions he had to solve,  Sand is not regarded ;
i togrether, and the spreading branches and leaves form at the

asa promising soil by agriculturists in general, and the sen-sand
along the shore the least promising of all.  And yet sand must }
contain in its interstices a good deal of organic matter left by

the seaward-tending rivers, and the fact that the sandy estuaries

same time a protection from the fury of wind and water, It
is true that even planted hills and banks may suffer severely
: in times of exceptional storm, but the storm once past, the
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Perigueux, and then to Bordeaux, Here he was m?t_lvclx\' elllg‘agclfzrlut hl:?-l}:)r(?&
fession, and published papers on the drninage of marshes in the neighbouric

‘ of Bordeaux, on the cleansing of the Bordeaux harbour, and en the methods
Z of restraining rivers and torrents to their proper beds, Ilis energy was

-

facts. Ile perfected his method of procedure, and at last, certain of success
and feeling that such an enterprise was beyond the power of a single man,
he sought the help and succour of the Government, Ilis assertions were not
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inexhaustible. and in his leisure he taught himself the principles of music
:l::&ﬂwelciuue in this direction most el\i(z?ieut. Promoted to be Inspeetor of
Roads and Dridges, he went to Brittany to make a canal to join the Rance
10 the Villaine. Thence he was sent to Normandy to make a canal from the
Orne, by Caen, to the sea. At Caen, le reconciled the ‘dlfferences wliu:h had
avisen between the provineial magnates and the ofticers of the lonlts_, et
Chaussées, and his judgment and conciliatory spirit ]uu! 1;1"0\‘9(}_1159{:} fu; a
similar way in Bordeaux. When, therefore, the pnst of Engincer in Chiel lor
Giuienne became vacant, he was appointed in obedience to the wishes of the

ality. ]
loﬁﬁxi'gmomier joyfully accepted this post, not nierely because it was {\t'o.x_lce
n professional and social promotion, but mainly because wlnle.formerl_\ ]}\I.ll[é
at Bordeaux he had been a witness of great troubles for which he bqhe\e'
hie had found a remedy ; at least his early experiments (conducted at his 0\;, n
cost) gave him a strong cause for hope, Bremontier felt }hm: here was to 1(;
the theatre of his greatest and most useful labours. PPossibly, we wigh
DLelieve, he thought to earn an unperishable fame, for self-interest, we nlfi’;
prone to think, is the main spring of good works. DBremontier had less neet

f su spur than most men. L .

i "]fg *llmtll visited the sand hills of Gascony during his first sojourn at
Bordesux, and bewailed tlie misery caused by those moving mouultm(tlif:
thrown up by the sea and driven by the west wind, whicl had nlrea %l
smothered & vast tract of cultivated land, as well as }‘uml inhiabitams an
villagers, and threatened to cover the more fertile districts and advance evel
to Bordeanx itself, . ]

e idea of arresting this devastating power took possession of Brenmnill_er,
and the hope of success occnpied entirely his brain and hands, He stuc :ed
the nature and the movements of the sand, he measured their extent, an
noted the ravages past and to come. _

“le recoguinsed ltheir vegetative power, and from the year 1787, he kqel*a:
thint a great number of plants and especially resinous trees could find nou{}‘ls-te
ment in them, 1le made experiments at his own cost to get some defini

credited, and lis project shared the fate of many other creations of genius
which are repelled at their birth by the ignorant, until the results become so
numerous and evident as no Jonger to be neglected.

“ After Bremontier’s first attempt the solid basis of procedure was found,
and the extension of his work alone was necessary, What proportion was
there between the few acres planted at the cost and by the care of one man,
and that vast stretch of country extending from the Gironde to the Adour,
nearly 180 miles and averaging 3 or 4 in breadth, all exposed to the action of
the destructive sand and in part covered by it?

“During his second residence at Bordeaux he renewed his application to
Government, this time still more certain of the suceess of his project.

“In n short uotice like this it is not possible to enter into all his trials and
difliculties, nor to dilate upon the dangers to which lie and his works wersa
alike exposed during the period of anarehy to which I'rance at that time was
8o long a prey.

“The genius who then controlled the destinies of the Empire appreciated
the value of Bremontier's projects, aud in the year 1801, he allotted 50,000
franes for the continuance of tile work, and a similar sum has been allotted
to it in cach succeeding year.

“ Bremontier now began to enjoy the fruits of his labour, and in 1808,
3,700 heetares of land (about 9,000 acres) had already been sown. Jlonoured
by the exteem of the department of Ponts et Chaussées, he had been promoted
to the rank of Inspector-General, and he was clhosen by his fellow citizens of
Bordeaux to be one of a deputation to wait upon the Emperor at Bayonne.
He had then the happiness to submit to this great ruler his future projects
and his past success, and felt assured that from that time the great work to
which he had devoted himself would not be abandaned, and that its future
success was assured. The fixation of the whole of the Dunes is now ranked
among the great public benefits to which Napoleon with the instinct of a
genius gave his support. DBremontier in his dying hours was doubtless con-
soled by this pleasing prospect, and le breathed his Inst surrounded by his
friends, and with the caluess and resignation of & true philosopher.”
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344 THE STORY OF BREMONTIER,

of rivers are very lable to breed malaria may be taken as evidence
that organic matter must exist in- quantity and in fine division
among the minute particles of sand. "This spring T was astonished
at finding, close to Biarritz and within a few yards of the sea,
a very flourishing crop of peas which had heen sown in the sand
without, apparently, the admixture of any manurial bhody.  They
were protected from the sea-winds by hurdling made of gorse,
and enjoyed an ample exposure to the sun, and thus hid fair to
yield a good return in due time. The peais a plant that sends
its roots very deeply, and the roots doubtless found moisture and
nourishment at a great depth helow the surface.  For fixing
dunes, however, something more permanent than peas Is necess
sary, and Dremontier resolved to try the Pinus Maritima, a
species of pine-tree which was known to flourish in sandy soils
near the coast.  The Pinus Maritima is a species of Pinaster,
and in habit and size it very much resembles the common
“ Seoteh Fir,” with which you arve all familiar. Bremontier
made his first sowings of the seeds of Pinus Maritima in the
year 1789, and T will state shortly his perfected manner of pro-
cedure by which he overcame the obvious diffieulties of his task,

I wonder what the dull-minded and prejudiced peasant
thought of this enthusiast who went forth to do battle with the
mighty ocean and still mightier wind, armed only with a few
landfuls of pine sceds such as might be driven far away by
the first strong gust that blew, 1 wonder also if only the
jgnorant. laughed at him, and if he escaped the jeers and sneers
of those who had enjoyed the advantages of a better education,
Probably not, and equally probably he cared little for the
opinions of the prejudiced. The pine seeds were sown mixed
with sceds of the common broom, and the sowings were made
in a direction at right angles to the prevailing wind, A screen
of hurdles made of gorse or of planks deeply driven into the
sand was placed on the windward side of the seed-ground, and
the seed-ground itself was thatched with pine branches and
other suitable material. At the end of the first year the
broom would be 9 or 10 inches high and the pine saplings only
2 or 3 inches, and thus the tender little suplings were nursed
and protected by the plants of broom. In half-a-dozen years
or so the brooms had reached their full growth, but the pines
continued to grow, and, in cowrse of time, overtopping the
brooms smothered their nurses, and being themselves judiciously
thinned and pruned by the foresters, grew into fine trees able
to resist the fury of the clements, sending their long tap-roots
and laterals in all directions through the dunes, and ausing
them to become year by year a stronger and stronger protection
to the inland wastes instead of a dangerous menace. Before

GEORGE V. POORE. 345

the dawn of the present century Bremontier had proved the
sueeess of his practice, and in the year 1801 the matter was
taken in hand by the Freneh Government, and in 1810 it was
ordained that so much of the sand-dunes as belonged to the
State should he planted after the mamner of  Bremontier,
while the private property of those who were wnwilling or
wuable to plant should he taken in hand by the State, all
revenue arising from such land being confiscated nntil the cost
entailed by the work had been recouped.

In 1817, a yearly sum of less than £4,000 was voted for the
reclimation of the dunes and wastes of Gascony, the result of
this has been that in the department of Landes, 98,000 acres of
forest have been planted, and that whereas in 1834 there were
about 900,000 acres of wncultivable land in the department of
Landes alone, there ave now only 340,000 acres, showing that
in the past half century, reclamation has proceeded at the rate
of 12,000 ncres a year, These figures apply only to the depart-
ment of the ¢ Y.andes,” and leave out of consideration the
department of “la Gironde,” in which, however, nearly half
these waste Moorlands arve situated.  This reelamation has been
made possible hy the fixation of the dunes, which has rendered
systematic drainage operations practicable; canals and drains
have been cut in every direction, and, thanks to the pine
forests, there is now no longer any risk of their being choked
up with sand,

The Pinus Maritima has proved a very profitable tree, and
within twenty or twenty-five years of sowing, it began to yield
a return.  The timber is of very moderate quaklity, but is
largely used for packing cases, as shores in the dockyards of
Bordeaux, for railway sleepers, and for fire-wood. I may
remark in passing, that the great scarcity of coal in France
g‘mnpe]s the French to look to their forests for fuel, and there
is probably no nation more clever and more thrifty in the
management of trees.

_The pine trees are chiefly valuable for their yield of turpen-
tine and resin, which in that comparatively warm climate is
very abundant, The resin is obtained by removing a strip of
bark from the tree and allowing the exuding sap to trickle
into a small earthen vessel shaped like a flower-pot. The trees
begin to yield resin when they are about twenty years old, and
the resin is worth about £5 a hegshead in its raw crude condi-
tion.  As far as T am able to judge, it requires about 250 trees
on an acre of ground to give a hogshead of resin. It requires
comp:nratively little labour to collect the resin, so that the
profit per acre from the resin harvest is considerable. It is
said that the draining away of the resin doss not seriously
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346 THE STORY OF DREMONTIER,

affeet the value of the timber.  Besides resin and fimber, the
manufacture of charcoal is largely (‘.ill‘l'it"ll on, charcoal, as you
are aware, being in great demand in France for a variety of

"POSCS,
lm'lll‘]llls it appears that the waste moorlands on the shores of
the Bay of Biscay have hecome of great commercial value,
Journeving from  Bordeaux fo Dayonmne th? railway  passes
through one long monotonous pine forest, When I state that
the journey takes between four and five hours you will be able
to judge of the vast fract of country \:.'lnch,_m.lcu the llh()llllll:-l-
tion of desolations, is now covered with millions of the resin
yielding Pinus Maritima.  The cultivation of the pine improves
the soil, which is gradually enriched and altered in l‘\lalllt}' hy
the dead leaves aud other vegetable debris which fall upon it,
In some places clearings have been made in the forest and
vinevards planted, and I need not remind you that the most

aluable vineyards in the world are on the southern bank of
the Gironde ‘on the very fringe of the pine woods which I
have been deseribing,

Phe rise in agricultural value of this tract of country, great
as it is, is a small matter.  The great gﬂil.l after all has been
the rendering wholesome of a pestilential swamp ‘:md‘ the
removal of a plague spot from the face of Nature, The Shep-
herds of the Landes, exeept in very few places, have NOW 10
longer any need to walk about onstilts, and Malaria and Pellagra
from being common have become ravities, and will soon hecome
extinet,  Life in this district no longer]:}ngl_ushes.mul ends pre-
maturely, but the dwellers of this vast district enjoy a vigorous
health, and that happiness and contentment which vigorous
health alone can give, . _ N

Population has increased very rapidly since the beginuing o
the century, and industries of various kinds are able to he
carried on.. Round the basin of Areachon is a very large popu-
Jation supported mainly by the oyster fisheries, and the town of
Arcachon which has grown up in the pine forest is_one of the
best known health resorts in Europe, where land in the best
situations is worth about £1,000 an acre. Well may the
dwellers in Arcachon raise a statue to Bremontier, whose.f ar-
sceing and thrifty policy has brought -them health, happiness
and riches in place of disease, misery and poverty. .

I have now given you the simple details of the manner
which Bremontier’s small heginning 11:35 made great end ; how
his pine plantation, made at first with no hittle labour an‘(!
sorrow, began along the coast, and with the lapse of a century
has reclaimed a province. - .

You will be asking, perhaps, why I have chosen this subject
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for my short address to the inhabitants of York, and having
listened to my tale, you will be asking for the moral.

I chose this subject for my address for several reasons.  The
chief reason probably is to be found in the fact that I spent
part of the early spring of this year in the district which 1
have been deseribing, and what 1 saw there made, as it could
not lielp doing, a very deep impression upon me,

My next reason was that it is an aspeet of sanitation which
is not often dealt with at meetings like this, and I was glad of
the opportunity of taking you away from pipes, traps, sinks,
and those expensive roads to health which we have to consider
in cities, to contemplate the sanitary effect of good husbandry
in the opeun-air; and to show you on a large seale what I helieve
to be universally true, viz,, that the cultivator of the soil must.
always be the right-hand man of the sanitarian,

It has been refreshing for us to contemplate a sanitary work
which has been a financial success, . Sanitation always gives us
the best of all dividends—health. And it is a short-sighted
policy, especially in cities, to look for a money return on the
capital expended on works for improving the public health.
The thrifty Irenclh, however, have given to the world a
-aluable example of a comparatively small expenditure yielding
in the course of time a magnificent return of hoth health and
material prosperity.

Do not run away with the idea that the Pinus Maritima is a
cure for all waste lands, and unwholesome districts, because
it happens to be especially suited for the soil and climate of the
eastern shores of the Bay of Biscay. In the warm climate of the
south it yiclds abundance of resin and turpentine, grows quickly,
and furnishes a large quantity of timber, In more northern cli-
mates it will grow, but does not flourish ; and although there is at

least one fine specimen in Kew Gardens, it is not, from all T have
licard, a tree suited to this climate,

My story scems to show that in the reclamation of waste
lands we must not be in a hurry. Nature is sure, but from our
point of view, slow.  Bremontier, and those who worked with
him, began in a small way. We may be sure that experience
lad to be bought at more or less expense, and it was not until
the success of his methods had been proved that the French
Government seriously took the matter in hand., Bremontier
was a true patriot. He worked solely for the good of his
country and for posterity. Ie had no idea of immediate profit,
cither for himselt or his contemporaries. He drew his modest
salary as inspector general of roads and bridges (for he was an
official of the state department of ¢ Ponts et Chaussies), but
looked to no further profit. He lived barely long enough to see
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T HRIRIE :
% the resin flow from his first plantings,  Ie pointed out, as it , s |
i were, the way to the promised land, but, for himself, he only i
HERE saw the promised land * in his mind’s eye.” It is good for us to R
t ' bear this fact in mind, for many reformers of the present day THE SUPPLY OF WATER TU TOWNS L
3 seem, in questions of land management, to look only for inme- ' IR
) diate results, and to be actuated by the not very noble senfiment L MR
'{fi | of r‘l“lbutlui'r p(l»)stcni‘\', \\'lllnti lu{s ]fln:t?lm"i' (llutuu flm' 1;1(1-.12 " | B ;I btk
ST 1ere has been a good deal of talk of late anout the reclam- p r T i I !
tf\ A4 ation of waste lands in this country, and the opinion of some ADDRESS TO WORKING CLASSES. R
Rile seems to be that \r\"m'thlcss soil presents a glm'l.uus urlml'tmut_v of By James MANSERGH, ]
{“ ‘ | wasting money. These are questions concerning w tich I canmot Al i
}si o speak to you as an expert, but it secims certain that the ])1"(n|110111 MEMBER OF COUNCIL OF THE INSTITUTION OF CIVIL EXNGINEERS. L
]'%' 1 of reclamation must differ with the circumstances of soil and RE Lot
hil situation, and that it is far more easy to do the wrong thing SIS
R than the right, The first thing necessary is to find n Bremonticr R
b b gd ; to show the way., We shall want & Bremontier to show us the way ] . . L
l:r i) i out of the pestilential (\uagmire which we Londoners are making I PROPOSE to devote the time allo,fted_to mne :[-]llS evening to E
| ! a‘ i by dint of large expenditure in the estuary of the Thames. We the subject of water supl)ly generally, 1]111_str:'1tmg my remarks " ; ide
‘ ;?h,!' : want a genius and enthusiast whe will do for the bogs of Ircland b\ a .short (lcscr!ptm_n of thre works furnishing water to the i -; 1l
' tg; ’jf | what this great Frenchman did for the Landes of (iascony.* inhabitants of this City of 'l ork. . { f} e
T When I was 2 boy my ideas with regard to the sources of I S
Jrithe . ) . . o Il e ) A
i, L : * For many of the facts embodied in this address I am indebted to Dr. “‘f‘tel. for domestic use were naturally derived from the } i il
ri 1 Joha Croumbie Brown’s **Line Plantations on the Sand-wastes of France.” experience of ﬂlo‘?e.e‘.‘ﬂ." days, EIRHE
it Edinburgh (Oliver and Boyd, 1878), In the yard adjoining my father's house was a pump, and 1 N
e was told that it stood over a well which had been dug into the SRR
(LRI ground to a certain depth at which water was found. Y % ]
' 1‘ SR All our neighbours in the town obtained their water by a A
H1 }; e similar contrivance, and when I went a little way into the country
T I found there were wells open to the surface without pumps, HiikE
i, i B and from which the water was drawn up in a bucket by means 1|
IRRRERER! (ol of arope, I could sce the water when I looked down the well. EH
i ‘;,' No further explanation being forthcoming, I naturally con- eI
IEERE RIS cluded that below ground there was universally distributed a e
ki } 14 store of water, into which it was only necessary to sink a well : 3&?; m
Y f” i and lower a bucket to obtain as much as was wanted. R
RS SR HE I have reason to believe that in those days my conceptions of iaE ‘ f
IR g the underground reservoir were shared by many of my elders e
HEAB and betters, and, as it may be that some now before me have I i’ :
iRk even now no very clear notions on the subject, I will try and *! il
R EH i throw some light upon it. i i{H
TERRIT LR 1t is estimated that about five-sevenths of the whole area of '
RIEEIA ) ok ! the eartl’s surface is covered with water, either the salt water '
3 l i HEEE of the oceans and seas, or the fresh water of inland lakes,
i HIEE Now from this enormous area of something like 145,000,000
RN HES square miles, the sun is always drawing up the water in the
i t it %! shape of invisible vapour into the atmosphere by the process of
EENE AT AN
7 il
i AU
4T
LT
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3 ; Bl
f 2 sprising, therefore, that on the west and south coasts IRl
i + waporati » aiv in this country usnally contains abo ot surprising, ticrelore, 1 A L
i 4k :Lllﬂl‘m“hmt" “;‘“tl]t.]“' an "1“ t‘]"‘- )(s:‘““h.‘ snally contd ut there is more rain on the average of years than on the cast. li 4
* t wr cent. of this aqueons vi s : . . e chow Yo vory eloarly 1y ¥
i : 3 2'11‘11:: warmer the ‘;il! the mm'tl-, apable is it of absorbing and My friend Mr. Sy MOns has shown this ‘u-‘.ClL'" ly on what HRIRLE
‘ ' i X ' ' e he calls a Hyetographical Map, a copy of which lie has been SRRl
|

holding moisture, and the greater the quantity held the lighter

e

HEE
{: l b the air,  From water surfaces the mnount of evaporation oad enough to allow me to show you. ’ it
. ' YL [T [} 2 l. ., *y ; Al _‘ . : .S [ ) H . . ! ; \ i :
iR h um"ttlb 1e Al l(lilll t'l ¢ 1to the rainfall : in colil L“];] os Those parts of the country where it has heen found from H
] 3 PAaverage | * H ) Y i H ' H e . . Y . !
11 ‘; on {L ll]\u R \:l)mtl ]:(1“ :n(l(in ]l:(’)t adil"; m’s comewhat more long series of observations that the least rain falls, are coloured =2 ,
s 15 +, t -‘o' whint gN, L 1 WS \ at l'. R \ . . ‘ i
AL 4 1 l,i, “('i)”-‘l“sm‘l“ il:dPll: ’t‘iu(, has 110 l\n‘m\n outlet. vt the very light blue.  This is, broadly speaking, along the east DR
il ! M M ales * has { ) ! 'L 2 . . . b i - 5 ‘
E.?l' ; t i ft 1;] lR- v Jordan are constantly mminl:.iniu it coast, aud forms a zone in which the average annual rainfall i
it “:ltlthtn" “{’r 'ts“l(~1\' '] (\l\'(h;t'h li:l 300 foot bl'lnw e Medi is less than 25 inches. Then another zone in which it ranges 0
gl rl o ]m;'\l:i“ ]t ‘ﬂlh r(i\?cr JOUTs i t’l.w sun roeularly prmps out between 25 and 80 inches, is coloured a slightly darker blue. g
IR | or \‘m(:ﬂ"’ﬂ {}‘ l'tL N lm if:L]f i 'l.nothtr 11.01 blo L\!";lll 11(: Between 30 and 40 darker still, and so on in succession until S
; i BN J l" L o I ': .“- .. : L : * “l H . . H
it ii fltlfl" i, e ALed “tl-';- ¢ £ water constantly hejne tll'mlu} the heaviest falls arve reached near the coasts of Wales, Cuin- I
a3 I PPy . t '3 "¢ N1 st 4 T ake . - . :
PR g i ltLl enol mi()llf‘» (Il;::.!t; l;‘:]idi“"ltfw volumes delivered into ilt berland, and the West of Scotland, being over 75 inches. i
!:} 0o n i) H ]? .‘ull" (lnq;lq(lq C(l)ml;c;'f(‘(l with it by the Iarger Fivers %u('h' Where the land is the highest the rainfall is the greatest; 3
W ﬂ"(ﬂ l(’Rlil e tl ' Po. the Danube the Dnie 'ml’,‘ the D(;1’1|-1ml this is natural, because the mpuntains rear their cold heads up R
i & ::]S {:’.] 't(]"}t’. e ;ﬁ’ -lbt td n-\i{’* an for the eva )01"1“0,1; s into the air and act as condensers, The darkest coloured spots i 11 e
1 the Dile, this 1s msuthicient fo maxe U] par ) are therefore in Cumberland and North Wales. Some of vou st L
(L it is found that ahmost at all times the cwrrent is sctting may possibly have noticed in this country with what pel‘sisf(;nce } ke
'J e inwards fr » Atlantic through the Straits of Gibraltar. a0 PIRRTRLY | o ‘ i;f
i \} ot m‘ip ‘1(15 1:[1]0111] tllll:f ;}S:&t‘:ﬁ({ h]l)o,l ;_.,11:]: ¢ "lsmr'lti(m also roes on a cloud sometimes seems to hang about at the top of a moun- PRSI
AE ; t'im'“ft ll_(” a “19011‘()f (lmulrrht‘ t]ncr(‘:li‘;‘ )1"1(:ti‘(."1‘1|vbl]0‘ﬂlillﬂ" tain yon have wanted to ascend. On the isolated clevated ; ( Hl
1 RSN e unti t-l tti{ a sei -nd e amount viries \'o;' ,]m‘u el :w(':m'dincr to peaks of the Alps, even when the wind may be blowing strongly, T Hl
& “, W more Lo take up, a Y Aes 1e) ) © this is often scen in a peculiarly interesting shape.  The sky i)
AUl the character and configuration of the surface. all around may be bricht and clear, excepting just on the lee
PTG Now let us see what becomes of all this water so taken up ;i(l(: of suclh ‘:'pt'llx whore :1 little c](’)u(i ml“' b ‘s]um apparently 1 g 13' _
3 1] ER RN B . . . e . . . > S1le sueh « MUK,y et 3 ay be se { H eI
i :] Loyl into the air. A quite familiar illustration will suflice to tell 1; attached like a fluttering grey flag. The wind brings up the EH
‘,i At | Suppose vou are sitting in a warm room on a winter's mght L . .o o JTD 1 ] Lili Rl 1 phEaEin
HIGIEEIER IR E I . o v, s ces hee warm moist air; immediately it touches the chill summit the CELEEEL
AL IS with lights burning, the air will from several sourees become L and , Tittle distance to lee A
101 EEERE R -eed with moisture. in tl v s s that passing over moisture is condensed, and passes on some little distance to lee- ] LEARIIRE
AR charged with moisture, in the same way as 1s that passing avd as visi . 2 buti o-absorbed and los g L
LEEN LR O y i low ward as visible vapour, but is seon re-absorbed and lost to view, as 'HEIRE
iEREERERE RIS the sun-warmed surface of the ocean. The glass of the windows it uets beyond the influence of the condenser. This is therefore EHARRIIEE
. i | I . . . . . K  Lre Y A1e ! 4 A1¢ C SCT. : e H B
, ‘; it L I it is kept cool by contact with the cold air outside, and you w ilt nu‘(? a stationary cloud, but one which is constantly being formed Hhil
it i find that inside it is covered with a thick misty film, forming L ns t “tv betne destroved. The wind keens hringi sl
W s 1 . . . nmine down to the and as constantly being destroyed. 1e wind keeps bringing E s
Wil s possibly in places into decided streams running down to P, : Y . . :
W e Y . ) £ conde up the moisture-charged, but mvisible air, and the mountain : ol
IRLELRER R A B e frame. This, as you are all aware, is the result of "condensa- fon condensos it temperarily in passing. T hese cases the con- e
T ER IR AR tion. The warm air of the room in ecirculating abont comes ll ROTIN ' 1 T 1% e £ eroati o £ AEEEIY| S
ity e . . ade ble of densation is only carried to the extent of creating mist or fog. JEE
198 e against the cold glass, is cooled, and thus made incapable o On : Y ovening vou often see mist annarently risie ik
LT i holding as much moisture as before, and therefore deposits 1t I asummer evemng you often see mist apparently risin ey
i . H N < i : B ] . . ey .
iESHEIE avon the window ! from the surface of low-lying land ; this is really ouly due to the SEHILE
RS Rt IT] it 1 i 1 m saturated air meets condensation of the vapour in the warnt air by the cooling ground. L
RRAENE iis is just what happens when warm saturated air m " : . our window. 1] A FELL
i i) . . 5 whe The dew upon the grass, the moisture upon your window, the LR
S Rl with a current of cooler air, as frequently oceurs when lond o L the showers swhich water t q41ise
it ) . " ) 1 the land. The cloud upon the mountain-top, and the showers which water the R
e RN warm winds, blowing across the sea, touch the land. o osults of lensati ) tensation 1 Sl
SR | s el . e Pk ed int ist. formine carth, are all the results of condensation, and condensation is RRiglil}
IS kAE invisible aqueous vapour is first condensed mto mst, Tormmg ] e o % il
ARSI RENHI! . il further chilled acor s into drops and tue to differences of temperature. SEpREALE
i i THIHI clouds, and when still further chilled aggregates into drops o Many years awo on a voyage to Brazil in the old & Gireat FRlTHA
sy alls he sround in the shape of rain, and under suitable Iy Yedls g A S T ERER W
- ‘ i Bub i:}}llrliti(i)lﬂtl{:lsésnow or hail g e Western ” we stopped to coal at St. Vincent, one of the Cape de RAR IS
' L [ 4 . T . o N B
TR EREE! . . s o1 s . Verde Islands, a bare sand rock, with scarcelv a trace of vege- i
R I } In this country the prevailing wind is from the south-wesl tation, and \1(; were told that tTlc ~lad not had a dvop of rain Fatel
i -,‘-] ?"‘ i and brings the moisture-charged air from the Atlantic. It i > At they e ad a droy R
g4 KRR TR H
'l"-,‘l’:‘:i,? YA
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THE SUPPLY OF WATER TO TOWNS,

for over a year. ‘This pitiable condition was due T presume to
the fact that the island had, during that period, never got
sufliciently cool to act as a condenser, '

Now lot us see what becomes of the rain after it has fallen
upon those parts of the earth—for example, onr own island—
which are fortunate enough to get it in sufticient quantity, and
with fair regulavity. This depends—as by a moment’s considera-
tion you will vealise—upon_the nature, shape, and material, of
the surface upon whiel it falls,  If upon the steep slated roof
of a louse it runs rapidly down to the eaves’ gutters, and from
them by the downspouts more rapidly still to the ground, or the
drains.. Thenee it passes into a stream or river, and so on
ultimately to the ocean, whenee it came. When the rain
censes the roof soon dries, becanse there are no hollow places
where the water can lodge, and there is no percolation through
the slates into the house. The rain that falls upen a paved
street does not get away so rapidly as from the roof. First,
beeause it is not so steep, and second, because there are slight
hollows at the joints and other places where the water lodges aud
vemains.  Most of it runs off by the gutters, but some of it is
evaporated and some of it may sink iuto the ground.

In these two eases the behaviour of the rain depends princi-
pally upon the artificial circumstances of the surfaces, and
examples might be multiplied of many various divergencies
from simple natural conditions; but it is not necessary that I
should particularise them, and I will pass on to consider what
happens in open country.

A few examples will suffice to mark the differences.

Take first such a district as that popularly known as “the
Lakes” in Cumberland and Westmoreland. There the hills
are formed in great part of hard unfissured rock, into which
the rain cannot percolate, principally because of its density, and
partly because the slopes ave steep and the water runs off
apidly into the watercourses and rivers and on to the sea
without much appreciable diminution in volume. Some loss of
comrse there is by evaporation. If the rocks were absolutely
bare, quite impervious, and as steep as a house roof, it would of
course be very small indeed, but this is yarely the case. More
frequently a great part of the surface is covered with either a
thin laver of disintegrated rock or gravel into which some of
the rain percolates, or with twf or other vegetable growth
which absorbs part and holds another part until it is evaporated.
It has been estimated that from such a district from 7 to 10
inches of the annual rainfall is thus accounted for, which would
be about one-cighth of the average annual fall,

It is interesting to point out here that such a map as M.
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Symons, hefore referved to, is almost certain to indicate at a
glimee two things in addition to what it actually professes to
show ; that is to say, wherever you notice the darkest blue
mtehes you may rightly conclude, 1st, that they mark lands
of high clevation ; and, 2nd, that these lands consist of rocks
whicl have maintained their altitude beeause of their hardness
and power of resisting the wearing down, or, as greologists eall
it, the degrading influences of air and wind, rain and frost.

Now compare this lnke country with the chalk downs of the
south of England.  In many places these are fairly steep, and
the water would pass off quickly, but for the extreme pm"ositv
or easy permeability of the subsoil.  Generally the downs are
covered h:v only two or three inches of soil and fine grassed
turf offering a slight obstacle to the free percolation of the
rain into the chalk below; and, as a matter of fact, there are
no surface streams in the higher parts of a chalk country.

As in the former ecase, absorption by and evaporation from
the \'cgctub]e covering take place, and ‘water held by capillary
attraction in the upper part of the subsoil is also drawn up by
ﬂ.l(i‘ sun and air and evaporated ; but there is here the essential
diftorcn?c th:'tt a large percentage of the rainfall passes away
out of sight into the ground, part of which is absorbed into the
mass of the chalk, and the restruns through fissures and among
flint veins to some natural or artificial outlet at a lower level,
On the south coast the water may be seen running out of the
base of the chalk eliffs and mémulering throngll the shinale
beach to the sea, Inland it appears in the shﬁpe of strone
springs, as at Croydon and Carshalton, where they go to form
the river Wandle, a short tributary falling into the Thames at
Wandsworth, I °

In the London basin a good deal of the rain falling upon
the chalk-outerops to the north and south, passes under the
fel'tmrl.es, and is recovered by means of wells sunk through the
;1:‘:‘]:;;}1';')1](1):‘1;:05(:5:.01'])'1115; beds and pumped up for domestic and
~In the case of my native town above referred to, the cireum-
stances were these. The upper strata for 10 to 20 feet in
depth consisted of porous sand or gravel, into which the rain
percolate.d until it was stopped by a bed of impervious clay
::}:(;n '\\'l.nch the gravel rested. This formed the bottom of an

derground reservoir, and if a well were sunk down to the
clay and lined with open jointed brickwork or rubble, the water
soaked through from the gravel, and could be obtained by
E:)f{‘lﬂ'l(isntz){; }]le. l)lll'llll). Tt is O\:i(lcllt however that this Teservoir
o be inex iustible, Such a storeismerely 2 bank.  If a

an puts £100 into his credit, he can at his convenience draw
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354 THE SUPPLY OF WATER TO TOWNS.

out ten instalments of £10_ onch,. but he cannot draw more
without again replenishing his CI‘C(llf.. . e as it s
This case of my (f)m]l }-()}1tl|il' ult ci.\]p:)tl lf}]\l(;c:“.'cnr A 3t s
utilized, was one of the simplest that ¢ ur, e wells
ere all shallow, the clay-bed was for all prac i .] pose:
;‘]:Ll lettom of thé 1'0501'\]'0i1' nlml tllm (|1‘|in(1)ll :{\\ lol{;t\z‘{h( :ultt :: uf\ll\(:
was strictly limited, and cach we v last ut o |
}::Jol:}ths in time of drought. Under other ;_{L‘(l.l(l},'{l‘l:‘:llt‘:lﬂllll\(.l:: :(:n)s:
the quantity of water yielded by a well may hff' 1::( 1.;.‘11."f o (-]mI] -
ening it, as would bethecasem the \\'utcr—b.van 1.111_,'1:‘.‘](1 f thechalk
by enlarging the area from which the w flt(;l Wi thd be drawn;
for the well must be regarded as the apex n} an -‘]t verted cone,
towards which, when pllnnl»ing 1.51 gmn;r:r (1)11(1,, :01‘?- Q‘: di;,lu ]:‘f.( ,m,lthc
as it were down its sloping siics. ) 1y ther  the
‘well is sunk the Jarger \gll bem;;nc t]l](jo(‘l(})]l'll(:l :1]1[1[(("1-:3 (];ll}:,(l]:;-t?:c
hausted by pumping.  Or a well may be m ore pracuc e
thq district consisting of interstratified beds of pervi s
]i::;]l)(f}'l\'itous material b:;' sinking through one (])f . f‘]l()!“l(:::}l(_{: f\ 1;)][:2
beds which for the time being has formed tl lLl, ‘111 tlom of fhe
well into a pervious or water-carrying bef J(.‘f) ) tis Bed
havine in one direction or other an outerop expose N
» i : 1 charge it. Varvied,
surface where the rain can fall upon and ‘.ﬂéﬂ. SRR
however, much as tlhct ct(in(l1t101lst}1tla}'0})ew1r:; L;'loi) lt flin"ﬂ)]c‘ les
the fact remains that the quantity ater obliini o
underground soulices (lelzlc‘lluls e.léil.rtcl.:; ;:l;o:;ot]i:,'l;;:g::ll}ll’(él(‘)i : s“:;;
which gets into them. s, i 1 ] ]_.1 pen e ol
does in the island I have mentioned, that it (]1( ob l:; PRI
for a whole year, probably, every onc of 'th'c lulni: “L-(\ s of e
drawing water from the chalk in London w (:11 I( ne?;d ‘]m‘rdlv o
Referring again to the old pump at home, oo, o
at it has lone since been abolished with allits cllows an
f']L};};‘:lCOd by a p?lblic supply distributed by ])lp(}? 111;(10\'1]115)13;5;1}1]?;
such as now exists in the great majority of the fo e
country. This change has come about partly on a'ccolllur]because
seat convenience of the modern system, but principatly
of the evils resulting from the old state of things. < also fhe
Thus within a few yards of our family pump W ]{!Selthe e
family privy, and when in later years 1 l)e’gm? tot;mf:i L -
that between the privy pit and the well,there was ! e fr sk It
communication through the open gravelly .st_ﬂ)so;{ , MY : sh;uldel'
were not of the pleasantest. Nm_v:a—days it ma 1c_s ]mthe i
to think of the abominable conditions under w ucl 1 et
community was Jiving, and I can unders’tmru] whyti 1e ‘(m.q re>
at that time was over 30 in a thousand. The 1(:)(8‘ ners‘o # e
large one, but I now know that from 150 to 2 11‘) circ.u.]atillg
every year on account of this charmingly simple

”
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urvived the treatment,
The reform that took place in my native town thirty years
ago has been repeated in nndreds of others, but the sort of
works has had to be varied in each ease according to the local
topographical and geological conditions of its neighbourhood.
I will vefer shortly to a few of these different types.

First, however, it must be understood that in any public
system of supply, where the water has to be conducted through
many miles of street mains and louse service pipes, it is
necessary that there should be some initial propelling force to
overcome the friction, and to raise the water to the varying
Jevels of the district and to the upper floors of houses. This
ressure is usually obtained by commencing the main distri-
Luting pipe in a reservoir placed at a sufficient altitude, or, in
exceptional cases, in pumping continuously into the mains by
means of steam or other machinery.

The reservoir is the preferable and almost universal arrange-
ment, as it not only furnishes the pressure, but it provides a
store or reserve of two or three days’ consumption as a safe-
guard against accidental interferences with the means of
supply beyond itself, and it is called the service reservoir, because
whatever may be the original source from which the water is
obtained, it must first be delivered into this reservoir before it
can be “served out” or distributed to consumers in the town.

There are two great divisions under which all sources of
water supply may be classed, viz:—“above-ground” and
“under-ground” sources.  We have already seen that of the
ain falling upon the earth, one part is re-evaporated ; a second
part runs over the surface, forming streams, rivers, and lakes:
and a third part percolates below the surface into the ground,
cither where its mass is pervious, or by way of interstices, or
open eracks and fissures.

The second part replenishes above-ground sources, and the
third part under-ground sources.

Some towns are so situated that the water for their supply
can be taken from above ground, that is from a river or natural
lake, within a reasonable distance, and at a sufficient altitude
to flow by gravitation inte their service rveservoirs. Other
towns may be so located that water can be obtained also by
gravitation, but where it may be necessary to collect the water
roma given watershed or drainage area into reservoirs artificially
constructed to contain it; beeause, first, no natural lakes exist ;
and, sceond, though there may be small rivers or streams they

are not large cnough in dry summer weather to furnish the
quantify the towns may require,

system of sewage disposal and water-supply. The fittest only -
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350 TIE SUPPLY OF WATER TO TOWNS.

These are called storage or impounding reservoirs, and “I;‘},’
have been constructed i large nnmbers by (]{llllll-l;;l‘g i}l])‘ :lw
vallevs on Doth sides of the Pennine ‘angoi‘u}' ‘ln ".w,‘] .(.ll. u{
supply of water to it_];r ml:\n;l}f:wtunng towns of Lanceashive ane

 West Riding of Y orgshire, _
tlu;\‘n\a?;f towns situated like York, upon such a 1'1\'011'. ns ﬂlm'
Ouse, but not much above sea level, can obtain an amp (l supply
without the necessity of making storage l'('.“ul'l‘\mlh-'—l]l anse
the viver is large enough at all {imes to .mvvt; the (!L‘l‘ltl.llil‘t ll]m:l
it ; but to set against this they have fo inewr ﬂw‘;t.n?in ]ll:l:.l.l!l-‘
ter up into the service TCSCTVOILS, 1N (il( til 0 ]H lﬂl ('.
the necessary pressure for dlﬁf,l;lhuflllg purposes. It w ]1 s
be seen that above-ground ™ or surface \‘\":lft:‘l -'Stl-“t)‘p ies -'“:[
again sub-di\'i(]ctl‘: into wlhat ave known as ¢ gravitaiion = an
« pumping 7 works, o

1611111({(_‘1‘%1'()1111(1 water, on the other h:m(’l,u z}lﬂ\psi‘ ;nl(t]\lt\:slﬂll\
requires pumping works. There ave a f (1:\\‘( ase ss“n.l-\\. ‘:lﬂw vater,
after passing for a distanee under-ground, Ni“'pf}it n~. 'n‘\'i(.v. ;-CLL!.._
of springs at a sufticient elevation to supply the s e
voirs of some fortunate towns, but asa rule mulvl-gmim( wa f
las to be recovered by the sinking of wells and tlletlmL ?.
pumping machinery. In this country the ch?ll?' an llc\\-z;;\l‘
voil sandstone are the largest sources of m]-}il-m““ vater
supplies, but there are also many wolls in the oolites, mount
limestone, and other water-hearing strata. e
Now let us say a few wordson the different quah"flcs of wa c‘: !
for you ave all aware that waters may differ in vau 1()1{1‘s‘:st\ n:\;l,".O~
muach as many manufactuved articles. During the 1]11.5 : -ht( ges
of its formation, viz., evaporation anl .('Oll(ICI.IS:lt.lOll,]ﬂ wa c1I13
practically alike pure; but even whilst still m‘t.u:' mln, ':) ‘1"
Defore it has reached the around in the shape of ain e S'I‘:;“‘,'
its quality is affected by dust and smoke, which i“-m'(-m{ll :‘;t.i“."
see, and Dy the more finely divided particles always b ating
about in the atmosphere, but which you cmmnf. seol, exe | £
in a bright beam of light in an otherwise darkenec -]]'()-(l'miqk:r :
striking illustration of the relative (lc‘fe}'l()l‘:lfl().l.l W tl-lL ! koS
place by mere contact with the air m different .‘slfll’ﬂ 12‘11.5 BN
be found in snow. In the middle of a large town 1t:, vi g
purity of whiteness is dimmed in 2 few 11(.)111'5,.1?1111; ou 3“ the
open mountains it is retained for days wmmpaired, 51]111]. 3
cause the air is cleaner in the one place than in the (-)ttlet  lich

By flowing over the surface of the _ground the w affel-t e

seaches the carth bright and clear rapidly becomes a ec rer‘,‘i-“
can be seen in any country stream after a few hours’ heav y l‘om.‘
1t then rushes along muddy and turbid, and "at‘l):l?‘g 1tn u’i‘ o
according to the geo]oglcal character of every district. y

ing the wa
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of conrse, arises from the fact that in flowing over the land

the thonsands of little rills which go to form the stream,
abrade or vub off the surface of the seilycarryingaway its particles
in suspension. Thus, in a district such as the neighbourhood
of Cardift, in South Wales, where the marls of the old red
sandstone prevail, the flooded streams are of a bright hrownish
red colour,  In parts of Sussex, in the Hastings sand country,
the streams are always more or less turbid and grey, on account
of the fineness of the material and the ease with which it is
washed off the ground,  Then, again, we are all familiar with
the colour of the streams flowing from peat mosses hoth in low-
land and hill distriets, a water which, when seen in a deep
reservoiry is apparently the colour of strong coffec or porter.

In addition to these impurities which we can see, water
which passes slowly underground throngl the various rocks,
such as chalk or limestone, actually dissolves and carvies away
parts of them in an invisible form.  Thus, a chemist will teli
you that a water as bright as erystal may contain, by analysis,
20 or 50 grains of some sult of lime in every gallon.  Although
you cimmot see this, you can readily feel it, for the presence of
dissolved lime imparts to a water the character 0} hardness,
and if you attempt to wash your hands in it you will find it
impossible without the aid of a very large quantity of soap.

Oun the contrary, water obtained from springs m such a
formation as millstone grit is nearly perfectly soft, and a bath
in it is almost like bathing in oil, and you can clean the skin
readily without the use of soap. The difference arises from the
fact that the chalk is readily soluble by the water, because
it always contains some carbonic acid taken from the air, and
the millstone grit is a silicious rock not easily dissolved,

In certain parts of the carth, waters are found which, having
become impregnated with sulphur or iron, or maguesia, through
coming in contact with rocks containing these substances, are
used for medicinal purposes, and have led to the establishment
of spas such as Bath, Harrowgate and Malvern in this
country, and of Carlsbad, and others well known on the Con-
tinent. At some of these the water issues from the ground
at an abnormally high temperature, and in the district recently
desolated by earthquakes and voleanic eruption in New Zealand,
fountains of boiling water are seattered over a large avea.  Here
the cjected water, highly charged with silicic acid, has in the
course of ages, formed a series of terraces, some brilliantly white
and others a dclicate pink, which are most beautiful objects,

and have heen spoken of as the eighth wonder of the world.
It is feared that these have been destroyed by the recent
catastrophe.
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Tn addition to these varions ways in which the character of a
water may be altered after it has reached the carth by taking
up mine al matters both into sngpension and solution, its quality
may also be impaired by contact with organic matter both of
vegetable and animal origin, About the vegetable little need
be said, because for all practieal purposes it is quite harmless,
The most familiar illustration of its presence is the colour,
before referred to, imparted by peat, which may when not
present in great excess be entively disregrarvded,

The confamination which is really and seriously objectionable
is that produced by the exercta of animals, especially of mun
himself.  Water obtained from rivers wonkd therefore naturally
fall under suspicion, beeause these are the main drains of the
country and receive the washings of manured lands and the
sewage of the towns, The danger is however mucl mitigated
by a beneficent provision of nature, viz., the process of oxidation,
The noxious substances forming animal exereta ave generally
speaking held together very feebly by their chemical affinitices,
and the free oxygen contained in running water attacks them
smmediately it comes into contact with them, and speedily and
absolutely transmutes the great bulk of them into inert and
quite harmless compounds. It is now thought that minute
living organisms play an important part in this operation,
That such a conversion takes place has been proved by thou-
sands of chemical nnalyses, and it is demonstrated by the
evidence of our senses, and the very fact of the continued exist-
ence of many of our rivers in practically the same condition
for generations. In very populous manufacturing districts,
however, where the town populations are generally congregated
along the banks of the rivers the most serious pollution takes
place, both from sewage and trade refuse, so much so as to
render the water totally unfit for human consumption. In
these districts impounding reservoirs have almost universally
been constructed among the hills, and water suitable both for
domestic and manufacturing purposes has thus been obtained.

London, the largest city in the world, still obtains 87 per
cent. of its supply from the Rivers Thames and Les, and its
acknowledged position as the healthiest large city in the world,

roes far o prove that the water cannot possibly be anything
%ut safe and wholesome, It is only right, however, to point
out that during the last twenty years most of the towns
situated upon the banks of these rivers have, under pres-
sure of the law, ceased to discharge crude sewage into them,
and have carried out works for its interception and treatment
upon land, or by some chemical process, so as to render it
practically harmless. But for this fdct, and the improvements
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simultanconsly effeeted in their settling and filtering appliances
by the Water Companies, the supply to London would by
this time have been greatly (liscre(llitcd, and public opinion
woul have demanded its supersession.  Now, the reports of all
the chemists who are constantly examining it, prove conclu-
sively that the quality of the water, as delivered to the
consumers, is steadily improving rather than deteriorating, In
assing, T may say that these exauminations ave hecoming more
inferesting every yeary as scientific men devise new methods,
and it would “I'l'““" as if we were now opening out quite a new
epoch by the deviee for localising, enumerating, and classifying
the minute living organisms which exist in all waters, and are
known by the name of bacteria,  So far as these researches have
already gone, it is comforting to learn that whilst a few indi-
viduals may oceasionally be found which are injurious, the
immense majority are not only harmless but positively heneficial
in a water confaining them, and, morcover, some authorities
contend that it is the function of the harmless creatures to
devour and exterminate the harmful.

After these few desultory remarks, which have only just
touched the main points of the general subject, let us for a few
minutes see how they apply to the waterworks of York, some
particulars of which have been kindly furnished to me by the
Secretury, Mr. J. D. Watson, The first works of public
supply for the city were established in the year 1682, at the
Lendal Tower, adjoining Lendal Bridge, the water being
pumped from the river by two_horses, and distributed through
pipes formed of bored-out trunks of trees.  About 1790 a steam
engine was erected at the same spot, and in 1799 the works—
which up to that time had belonged to a family of the name of
Thornton—were sold to a Company, who raised the tower and
effceted other improvements. They had then an engine of
18 h.p., capable of pumping something over 200,000 gallons in
twelve hours, Ialf the city was supplied for two hours on
Mondays, Wednesdays, and Fridays, and the other half on
Tuesdays, Thursdays, and Saturdays. At the beginning of
this century only 1500 families took water from these works,
many others obtaining it from water carts at a penny a bucket,
or about a £ per 1000 gallons. Between 1800 and 1810 iron
pipes were fivst laid to replace the “old trees.” At that time
no attempt was made to filter the water. In 1846 a new

company was formed, under an Act of Parliament, with a
capital ‘of £80,000, who purchased the old undertaking, and
established new works on the present site, at a point about a
mile and a half above Lendal Bridge, under the advice of the
late My, James Simpson, Civil Engineer, of London, In 1876,
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360 THE SUPPLY OF WATER TO TOWNS,

further Prurliamentary powers were obtained, and {he works
were enlarged for the Company by Messes, T and G, Hawksley,
The drainage area of the viver down to the point of intake is
over 1200 square miles, and embraces the wadersheds of ihe
Swale, the Ure, and the Nidd with their numerons tributaries,
It extends nearly sixty miles in a north-westerly diveetion from
York, and vises up to 2320 feet above the sea at its highest
point, near Kirkby Stephen; along its western and northern
Loundaries the elevation averages 1230 feef, and ab its most
easterly point it is only 39 feet.

Covering so large a tract of conntry from west fo cast, aud
varving so greatly in elevation, we may expeet to find o marked
difference in the rainfally and this is the facf, for near the
western ridge it amounts to 60 inches, and at York itself is
under 27 inches per anmum,  Probuably, the average annual
winfall over the whole area will approximate to 32 inches, It
is not casy to estimate how much of this will run off by the
vivers, but hetween 80 and 50 per cent. will e re-evaporated,
and some will percolate into the grennd and e lost, so faras the
yiver is concerned. The extent of the watershed aren ensures,
however, that there will always be a sufticient supply for the
population to be served without the necessity of constructing
impounding and storage reservoirs, I should expeet that in
fimes of the severest drought the flow in the river past the
waterworks will never be less than 100 million gallons a day,
which is 40 times as much as York now needs.

MThe watershed avea varies not only in elevation and rainfall,
but very considerably in its geological formation, Proceeding
from cast to west, it embraces middle and lower oolite, lins,
new red sandstone, magnesinn limestone, lower ved sundstone,
millstone grit, Yoredale rocks, and mountain limestone,  From
the millstone grit and some of the red sandstone the water will
be soft, but there is evidently a considerable aven—at all events
where percolation largely takes place-—of limestone and other
such rocks, for the mixed water as it reaches York has a hard-
ness of 12 to 13 degrecs on Clarke’s scale s that is, it contains
nearly 13 grains of carbonate of lime, or its equivalent in every
grallon, and it must therefore De classed as a somewhat hard water,
This, although probably no drawback for drinking, is un-
doubtedly disadvantagcous for washing, manufacturing, and, I
believe, cooking purposes. At Lancaster, in the adjoining
county, the water is obtained entirely from springs in the mill-
stone arit, and its hardness is only about one degree, and conse-
quently the quantity of soap required there will be only a
fraction of what is needed by a similar number of people in
York., Tossibly this is not an unmixed advantage,
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The rivers draining the watershed flow prineipally through
an agricnltural distriet, wnd ave not polluted by manufacturing
vefuse, like the Aive and Calder in uvighl)mn:ing valleys, and
there are no large towns upon them from whiely they are fouled
by sewnge, Borobridge, a town of 5,000 inhabitands, is the
nearest, being situnted upon the river Ure, about twenty miles
above York.  In all ordinary times any polluting matter which
passes into the river there will have Elis:nppv:m:l by oxidation
longe before it reaches the point of intake,  Analyses prove that
so far as chemists can judge, the water is delivered in the ci‘(‘}{
pure and wholesome,

In the higher portions of the watershed area there ave patehes
of peaty fand, and {herefore it occasionally happens in the
autwmn’ that the water comes down with the characteristic peat
stain, but to an extent which is quite immaterial,

At the works the water is taken into three subsiding reser-
voirs, .]ml(lmg together 6,800,000 gallons, or three days’ supply
in which the heavier suspended matiers are deposited, and then
passes on to {he filter beds which have an area of nearly 10,000
square yards, and ave formed in the wsual way of gravel and
sand, and which remove all traces of turhidity and leave the
water bright and practically colourless. '

After filtration it is pumped through a 21 inch cast iron pipe
up to the service reservoir at Severns Hill, a height of 110 feet
above summer river level, and for some time each day over a
stand pipe 20 feet higher. From this clevation the pressure is
sufficient. to force the water through all the mains which dis-
tribute it in the city, and to deliver it into all the houses where
it can be drawn in abundance by simply turning a tap. By
these arrangements half-a-ton of ‘water is now supplied at the
price of a bucketful a generation or two ago.

As delivered into your houses you mn;—" take it for granted
that the water is clean and pure and wholesome, but eare must
e exercised to prevent its being fouled after delivery and
before use.  Honscholders as a rule are very neglectful in this
respeet.  In London many districts receive only an intermittent
supply, and therefore it is necessary to have cisterns to store
during, say twenty-two hours each day, the water that is
delivered in two.

Now I have come across many people living in good houses
who lave not the faintest idea of the condition of this cis-
tern or even knew where it is. From year end to year end
it has remained uncleaned and become the receptacle for dust
and dirt, dead birds, dead mice and crawling creatures of all
kinds. Frequently too, the cistern is situated in an unventilated
and nearly inaccessible attic, and its overflow pipe is connected
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362 THE SUPPLY OF WATER TO TOWNS,

diveet with the house drain, and therefore leads the gases from
the sewers right up into the water The thoughtlessness of
educated people about this matter is ulterly disgraceful. 1 am
glad to know that in York your supply is constant, and cisferns
are therefore not generally vequired, but it behoves every head
of a family to acquaint himself with the details of all the
internal water and drainage arrangements of his house and to
assure himself for the sake of his wife and children that neither
the water they drink nor the aiv they breathe is in any way
contaminated by causes within his own control.

In conclusion, I wish for two minutes to call your speeial
attention to the usefulness of adopting a regular and systemaric

CLOSING CENERAL MEETING OF THE il
CONGRESS. e

Tk closing General Meeting of the Congress was held on the

viz,, on an empty stomach at least one hour before a meal, and
very little fluid should be taken whilst eating solid food. By

il
S ARL PRl
course of water drinking as a preservative of health. ufternoon of Friday, "S‘L‘Ptl'l"bt'l_‘ 24th, at the close of the il
1 believe there exists very lavgely a quite erroncous impres- Sectional Mcctn!i,;s.. Ihe President, Siv T, Spencer Wells, ik
‘ sion on this subjecf, and in consequence many peeple ave in the Bart,, took the Chair, 5“1’{’}‘""(“1_]3)' the Lord Mayor and other f ( |
TR habit of drinking too little. 1 believe that every adult pevson, n‘wmhql‘s of the Local Committee, and the Chairman and Al
W especially if past middle age, should drink three to fonr pintsof (J‘i‘!"c'l of the Institute, ) . Sl
I pure wafer every day, for the purpose of dissolving andl Temov- y {Ill(; bccrc:tm'y 1'0}301:&'(1 that 150 Members of the Institute | :i'! h !
Li . i , ing from the system the products of disassimilation and wasle, ]1""1 ICC'L ‘P*w?-”ll(t'( ‘l‘)"f“g‘f]“{ Congress, and that 250 tickets At gr-’ |
A i If this is not done accumulations of crystalline matters are apt ""V“ 50 ‘f',"“ AARCIL DY Associates of the (J)O“a‘-?.mss' HERLIER
" to take place in the organs, producing disease of the most. pain- , voles o thanks were passed to the President, the Local AERT
3 “4 ful and distressing character.  aving been myself a sufferer, t(]’l”e'"‘:':)'ltlt";t’. :i'e 3““:'-5"5 and l"tll}cl"ﬁbf"!“’ had been engaged in IEHAIR R
K ¥ Ay . . el onee av hn 11ce - ‘ork he Fress ¢ 4N il :
! i, I am anxions that ny experience may be useful to ()t]l(:lh, The followil:’cr ONZICSS i VIA- 1 llt'lfm. ' o Blie
fiipaaline especially as it has already been confirmed by the testimony of . lowing 10}”’“5‘ upon the subjects brought forward for ek
' u : l} : large numbers.  ‘The drinking should be done systematically, consideration at the Scetional Meetings were read by the HHEY
B i . : Sentor Seeretaries of the respective Sections. Hntet,

i ]

s
[

preference the water should be hot, that is to say, over 130*
Fahrenheit. ot water thus taken is most useful in curing

B et et Ll P o Ay b g R

R
1)
1 I
E} Sl ii;!: indigestion, and indigestion, in my opinion, is at the root of Storios T—SANITARY SCIENCE AND PREVENTIV -
SHUEHIRTH ‘E many of our moere serious bodily ailments, I cannot now go AR LemRas 3 LT ND PREVENTIVE n
IR ! i cnto further details, but I feel that it is not inappropriate in MEDICINE. : JRR
1 | = ; 'n i:!;}" il deal-ing with .mysubjcct.'(o-nigl‘lt, under the auspices of a society 1 h)m'e_to repo)rt that in Section L. the proceedings commenced by “ |
i ;5;,! e il having the improvement of the health of the people for its the P'resident, Professor de Chaumont, delivering a discourse which [y
SIEEI J_‘, aohil object, to refer thus shortly to a remedy so simple and yet so placed the Section at once in possession of the facts of our present o HEE
' E, }' :;' i efficacious. 1303iti0n as to the causation of disease, and marked the standpoints i : 1
FR IR BRI E To all those who have the eause of Temperance at heart—of from which the papers to bo submitted might be most profitably | ?4 it
[ERRREHENE whom I hope we have a large majority in this room to-ni;l_r,ht—- (]3(911.81'({91'((}3({:‘ The question of Cremation, raised by Mr. William (EHTA
aa 1l ,{ f At it will be interesting to learn that systematic hot water ¢ rink- v‘é‘iig‘é’“_ P “23 b}" Mll‘- A\ 11:0}1 tRob‘msm'lgkl‘-L--“-’-, and in which you TH R
Al ing has been proved in America to be destructive to the appe- eritioisis from ec::(l}e sue t]i great o e‘:e”t'.'l evo, ‘;’d ﬂndnmount of kindly 14 [ }
HitE ) Foil tite for alcohol, and I myself have heard of eases within the 50 that Cremation l:;mf ncs’,ell;blnqelli’ (’I'e{ms el other authorities, AR
,;:' ! : , i . lf.ist few months of men losing the desire for their grog at bed- field of publi(; discussfi?m ,3::1 O;i?i‘il(;n i(I)l tli::: ;Iégir:ouﬂ:; ?foggolggﬁl;g '1 ,‘, 1 ;
TR I : time after a few weeks of hot water. ;l;hfltemgemte j1{11:111119*1- in which its merits and demerits were discussed | ;114’ {ias
5;- 1 .? el th(‘; i au,:iury‘o t-l‘xie lvmpartlal mn_ul”\vmh which it will be received by ¥ :
Bl Ha people of the  North Countrie. Y

The Conference of Medical Officers of Iealth, which formed par ' i; T
St
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of this Section, considered the position of the Medical Ofticer with
reference to his appointment, tenure of office, qualification for tho
post, and his primary duty,—viz., that of controlling infectious disease,
These questions were raised in papers by Dr. Bruee Low, Dr, Tidward
Seaton, Mr. I, Vacher, and mysell.  That wo us Health Oflicers have
still much to learn, was keenly appreciated ; but those coming from
various populous centres had also much to impart. This Conference
will not have been held in vain if it only render thoso less fairly
abreast of present opinion more alive to the welfare of the communities
committed to their charge.

'Phe Scetion continned the following day to enterfain various
important subjects, amongst which & paper upon the Influence of
Ailk in the Causation of Disease, was introduced by Dr. Louis Parkes;
and one upon the Sphere of Work of Sanitary Associations, by the
Rev. J. M. Lambert. These subjects proved of special interest to
the ladies.

Year by year tho papers in this Section become more numerons and
more valunble; aud 1 would again suggest that the Section be sub-
divided, or that another Section be added to cmbrace Sanitary Legis-
lation and Administration and kindred subjects. 1 trust the Council
of the Sanitary Institute will take this into serious consideration.

The Seetion terminated its labours with success, in harmony, and
it is to be hoped with profit.

JOHLN F. J. SYKES,
IHonorary Seerclary.

Sectioy IL—ENGINEERING AND ARCHITECTURE.

This Section met at the Museum, and was opened by tho President

of the Congress, who briefly introduced the President of the Section,

Mr, Baldwin Latham.

Mr. Latham read his remarkable address, on * The Influence of
Ground-water on 1lealth,” showing an unusual nmount of original
research, and personal labour and expense in the preparation and
record of these researches.

The Dean of York proposed the vote of thanks, which was seconded
by Mr. Rogers Field, and carried with acelamation.

Tt was announced that Professor Robinson could not attend through
pressure of business, and his paper on TRiver Pollution ” was read
by the Senior Secretary of the Section.

M. Vickers Edwards’ paper was postponed till the next day, at his
request; and the discussion took place on Prof. Robinson’s paper.

Surgeon-Major Black, Professor 1Tope, Mr. Rogers Tield, Mr.
Henry Law, Colonel Jones, Major Flower, Mr, Tarbotton, and Mr.
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Georgo Darling (of Tweds), took part in a lively discussion, which
turned chiefly upon the relative merits of the solid and liquid disposal
of sewngo.

The President, in summing up, pointed out some of the advantages
of Sewagzo Farms over which his experience had been exercised. °

The Meeting then adjourned for lunch.

On resuming the sitting, papers were read by Alderman Rowntree
and Mu. T, 11, Harrisson, on Municipal Work, which led to a lively
discussion, in which Mr, 11, H. Collins, Mr. Lyon, The Lord Mayor,
Mr. North, Mr. Rogers IYeld, Dr. Ewart, Mr. Whitaker, Mr.
Tarbotton, Major Flower, Mr. Symons, Mr, Maguire, and Mr. Hanson
took part. Mr. Rowntree and Mr. Ilarrisson answered.

'I'he Meeting closed with the reading of Mr. T'attersall’s paper.

Trinay, Serresnenr 24ru, 1886.—This Section was continued in
the Library, after the opening Address of the President of Seetion 11.

Mr. Gass then read his paper, and Mr, Edwards followed: the
discussion of which—and Mr., Tattersall's—was opened by the
Senior Sceretary of the Section, and continued by Messus,
Tarbotton, Rogers Tield, Ilarrisson, Darley, Gass, Denham, and

imptage,

Mr. Rogers Tield announced the speedy publication of the work
of the Cowls Committee.

'The authors of the papers laving replied, the President summed
up; and the general feeling was that the business of this Section was
well and usefully done, and would prove of good service to the cause.
Thanks were voted to the authors of the papers.

EDWARD C. ROBINS.
Ilonorary Secretary.

Skcriox 11I,—CHEMISTRY, METEOROLOGY AND
GLEOLOGY.

The President of the Congress (Sir Spencer Wells) attended at the
Museum and introduced Mr. W. Whitaker, F.G.S., President of the
Section, who delivered a very lively and extremely interesting Ad-
dress, dealing chiefly with the water question from a geological
aspect, as he very neatly expressed it : “ Two of the chief problems
in matters sanitary are to get good water, and to get rid of bad
water.” And he brought the matter home in a most practical way by
giving the details of half a dozen gross cases of errors in sanifary
matters. He concluded with a protest against the notion which
some persons desire to foster, that those who study science in a
purely abstract spirit are superior to those who apply their seientifie
knowledge to the needs of social life. The Address was listened to
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360 CLOSING GENERAL MEETING OF THE CONGRESS,

1k with great attention and approval throughout, and a voto of thanks,

moveg by Alderman ]{0\\'11}::!00 and seconded by Mr. 8. W, Notth,
‘as carvied unanimously. .

h u'i‘ifa; ]ilirst- paper, by Lord Brabazon, on thc.dcsimbilil_\' of‘cm'mg for

thie body as well as for the mind, and on.tltle(l “Open Spaces un.d

Physical Ldueation,” was, in his Lordshu.)'s absence, read by hiy
Private Secrctary. Tho discussion (but that is hardly tho correet term

| where unanimity prevailad) proved the wide-spread up\:robahon
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MEETING OF SUBSGRIBERS TO THE LOGAL FUND,

HELD AT THE GUILDHALL, YORK,

-

which Lord Brabazon’s efforts in this direction have obtained.
Mr. Charles Roberts followed with a_paper entitled * On Mm!lcal
Climatology : a schemo for defining T.ocal Climates by combined
Metcorological and Phenological obscrvation.” This object is also
self-evidently a desirable one, and was supported by every speuicer
except Surgeon-Major Black, who pointed oul that inasmuch as finely
grown men were to be found in many maunfacturing towns where no
tree could grow, t-hor;; c;)lllld hardly be a close connection between
. life and human health.
plﬂ]I)lntn] Perey Frankland’s paper on “The Iiliration of Water for
! Town Supply,” gave an abstract of his recent observations on London
' waters by the methods first suggested by Koch, and showed how im-
| portant was the purifying influcnce of clean fine sand.
| The remaining papers had to be read in abstract in consequence of
: i tho shortness of time, but will be found n'mted.t n extenso, viz.: * On
o i the Sanitary Condition of the Country, with special reference to Water
|
|
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W. REED, Isq., 1NG.S.,, 1¥ tne Cuair,

il

I¥ opening the proceedings, the Honorary Seeretary (Mr. 5. W, North) A
explained that the object for which they were met was to give an }
account of their stewardship in promoting the success of the Sanitary

Congress and Lxhibition lately held in York. ‘T'he Congress was on
the whole most satisfactory, and he thought that any person who ‘
took part in it could not fail to have been impressed with the fact that
the papers read were above the average, and were full of sound and
useful knowledge, Besides the Congress, there was an Exhibition in

o ol e ¢ = Ay s 1

Channels,” by Dr. R, T, Cooper, and ** On the Collection and Storage
of Rain and Drinking Water, with a description of a system for carry-
ing out the same,” by Surgeon-Major Pringle, M.D.
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i 1:‘ Honorary Sceretary. the Fine Art Institution, \.vhich he could testify, from his slight i :
.L iiFL e acquainiance with the subject, was in every sense a very good e
ikt h]li i Exhibition. The sanitary Exhibits were excellent, and received most A
(EEAERLD E:;} ; careful inspection from the public. The number of persons who r; i
IR EAT R 1.4 attended was not so large as that in some more populous towns, i
f/ r : 5: ;‘ié 3 %} but was larger than was at first anticipated. The Institute had HEYIN]
EEtRIE LR C T A kindly lent the use of the Exhibition for the purpose of holding a RN
RIS 3; 3 ) féte for the benefit of the two leading Medical charities in the city—
R HERND é I the York County Ilospital and the Dispensary. The féte was a very 1l
i f; 'L i }' { E great success, the total receipts being £106 16s, which was to }
-BE '} [i i 15 , be divided between the two instifutions. The whole of the pro- L ' ‘!; -
th ¥ 'E j ; ? i l} ceedings, both of the Congress and Exhibition, were highly satis- ; L '
1 ATk 41 1“ il factory, reflecting credit upon the city and those who had taken ' ;F E
i e l : g an active part in them. He could not close these remarks without BRI%INE
STEIRRI L RE expressing the great satisfaction it must be to every citizen of York Ll
Sk .E AMURIE IS that the cily possesses so large and commodious a building as the . }[
ST RLES
[ i
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Tine Art Institution, without which it would have been quite impos-
sible to have held such a gathering in York. No local fund could
have been raised to creet a building large enough to ]l.ﬁ](l all the
sanitary exhibits, and it behoved the citizens to keep it in & proper
state of cfliciency, in order to fulil the many useful functions, \v.lnch
were more and ‘more required for the discussion of common objeets
of interest, such as the late Exhibition. The wholo of the ln('nl. eXPLNses
of the Congress, &e., had to bo borne by the Loeal Committee, and
when the s‘ulbscription list was opened it was very fairly l‘(‘.ﬂ[jmulml
to, but not so liberally as he at first anticipated, 1t was cs.tunnlod
that between £600 and £700 would be needed, but only £506 was
cubseribed,  Great prudence and economy had thus to lH!'(‘X('l‘(‘l.\'(‘(l
in every department, but notwithstanding this lh.o subseribed fund
was not suflicient.  Thanks, however, to a sum which was placed ol
{heie disposal by the trustees of the Social Science Congress held in
York in 1864, they were able to present a clear balance sheet. Out
of the same fund it had also been decided to pay thoe expenses of the
Tlospital and Dispensary féte. He had received a 1ettc.r, from th.c
Secpetary of the Sanitary Institute expressing the Council’s appreci-
ation of the very complete and salisfactory arrangements made by the
Tocal Committee, and it was no doubt due in a large measure to
those arrangements that the Congress proved so successful,
The following resolutions were then adopted :— .
«That the Treasurer’s statement of accounts now read be received
and adopted, and that he be authorised to pay the same. That Mr.
Alderman Brown, Mr. C. M. Luden, and Mr. Al(le'rmnn Rowatree
be requested to audit the same, and that after audit a copy of the
proceedings at this Meeting be forwarded to each subscriber to the
] d.” .
loc‘r‘del.ln:;. the best thanks of this Meeting be presented to the Right
1lon. the Lord Mayor of York (Mr. Ald. Terry) for the c.ourtcous
manner in which his Lordship discharged the duties of Chmn!mn of
this Committee, and for the hospitality shown by his -];JOI'(!SI"I) and
the Lady Mayoress to the Members of the Institute during its recent
Congress in York.” .
«That the best thanks of this Meeting be presented to the.lfe\;
Canon Fleming, B.D., for his kindness in presiding nt‘: the Artizans
Meeting, and for the valuable services rendered by him at the Con-
-ersazione.”
wl:?‘;l‘hat the best thanks of this Meeting be presented to Dr. Naylor
for the valuable services rendered by him on the oceasion of the
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Conversazione being held during the recent Meeting of the Sanitary
Congress in York.” '

“That the best thanks of this Meeting be presented to Mr. Skerry
for his kindness and {rouble in organising and carrying out the details
of the Artizang’ Meeting in the Lestival Concert Room in so satis-
factory & manmner.” .

“That tho best thanks of this Meeting be presented to the Rev.
Canon Raine for his kindness in organising and carrying out an
Antiquarian Ramble through the City.”

“That the thanks of this Meeting be presented to the Committee
of the Wilberforco School for the Blind, and Mr, Buckle, Superinten-
dent, for their liberality in allowing tho School te be open to the
Members of the Institute during the recent Congress, and for the
valuable services rendered by the Pupils of that Institution at the
reeent Conversazione, under the direction of Mr, William Barnby.”

“That the best thanks of this Meeting be presented to the Rev.
I. 5. Carter and the Rev. A. S. Commeline for their kindness in
acting as ITonorary Sceretaries to the Conversazione Committee and
for their valuable services.”

“That the best thanks of this Meeting be presented to Mr.
Alderman Close (ex-Lord Mayor of York) for the courtcous manner
in which he has discharged the dutics of 1lonorary Treasurer.”

*That the best thanks of this Mecting be presented to the Council
of the Sanitary Institute of Great Britain, for its liberality in placing

at the disposal of the Local Committee the Exhibition and Staff free
of cost, for one evening, in aid of the I'unds for the Fite organised
on behalf of the York County Hospital and York Dispensary, and to

Mr. Box, the Curator, for his courteous assistance in connection
therewith,”

“That the best thanks of this Meeting be presented to the Chair-
man and Directors of the York New Waterworks Company for their
hospitality to, and for the admirable arrangements made for, the
Members of the Institute to inspect the works of the Company at
Acomb Tanding.”

“That the best thanks of the Meeting be presented to the Directors
of the York United Gas Light Company for their kindness in allowing
the Members of the Sanitary Congress to visit their works,”

“That the best thanks of the Meeting be presented to the House
Comimittee of the York County Hospital for their kindness in allowing
the Members of the Sanitary Congress to visit the Hospital,”

“That the best thanks of the Meeting be presented to the Directors
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of the North Eastern Railway Company for their kindnessin allowing
the Members of 1he Sanitary Congress to visit their works.”

«That the cordial thanks of this Mecting bo presented to the
Very Rev, the Dean and Chapter of the Cathedral for their kindness
in allowing the Members of the Sanitary Institute 1o visit the
Cathedeal and Crypt.” .

" Plat the thanks of this Mecting bo presented to the Couneil of
the Yorkshire Philosophical Socicty for their liberalify in placing at
the disposal of the Exeentive Committeo the Theatre and Library of
the Mauscum for the uso of the various Seefions, and for granting
Moembers of the Institute free admission to the Museum and Grounds
o’ the Society,

«Phat the thanks of this Mecting he presented to the President,
Seeretary, and Members of the York Subscription Library for their
kindness in allowing the Library to be open for the use of the
Members of the Institute during the reeent Congress in York”

wThat the thanks of this Mecting be presented to the Commitlee
of Management of the York Institute of Popular Science and Litera-
ture for their kindness in allowing the Institufe to be open for the
wse of the Members of the Sanitary Congress during the recent
Meeting in York”

wThat the best thanks of this Meeting be presented to R W,
Boyee, Esq., Governor of York Castle, for his courlesy and Kindness
in allowing the Members of the Sanitary Institute, atiending the
Congress at York, the privilege of visiting the Prison and the Ruins
of Clifford’s Tower.”

«'I'hat the thanks of this Meeting e presented to the Lord Mayor
and Corporation of the City of York for their kindness in permitting
the Members of the Sanitary Congress to visit the Fever 1ospital,
for their liberality in placing the use of the Council Chamber at the
disposal of this Committee, and for their co-operation in promoting
the suceess of the Congress and Ifealth Exhibition.”

«That the thanks of this Meeting be presented {o the Local
1lon. Secrefaries of Scction I.: Sanitary Science and Preventive
Medicine, viz., 1enry E. Spencer, L.r.c.P.; Francis 11. Wecks, r.cs.
Seetion 1L.: Engineering and Architecture: M. J. Adams, G. 4.
Monson, AaINsT.e.E  Section IIL.: Chemistry, Meteorology, and
Geology : T. Gough, B.sC., F.C.8.; 1L, M. Platnauer, A.R.S., F.G.5.; and
to the 1Lon. Secretaries to Local Sub-Committees, 8. 11. Adams and
Mr. Councillor Procter.”

¢ That the best thanks of this Meeting be presented to Mr. Buckle
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(Master of the Yorkshire School for the Blind), Mr. Plainauer
(Cnrator of the Yorkshire DThilosophical Society), Mr. Robinson
(Master of the Blue Coat Sehool), and 11, E. Spencer, Jsq., for their
valuable serviees at the recent Conversazions and Ilospital and
Dispensary Fete, and fo Mr, 1lolmes for the gratuitons loan and
manazement of the Oxy-1lydrogen Light on the last occasion,”

“'That the best thanks of this Meeting be presented to the Com-
mitteo of the York Industrinl Schools for permitting the Members of
the Sanitavy Congress to visit the Boys’ School at Marygate, and the
Girls' Sehool, Lowther Street,”

“'Fhat the best thanks of this Meeling be presented to the York
and Leeds Press for {heir valuable Reports of the Meelings of
(‘ongress and of the Tealth Exhibition,”

“That the cordial thanks of this Mecting be presented to the
Subseribers to the Loeal I'und.”

I'roposed by Mr, Luden, scconded by Mr, Skerry, and carried by
acelmmntion, “that {he thanks of the Cilizens are due to th.e
Subscribers to the Local 1'und, for having promoted so interesting
and successful a Congress and Exhibition.” )

Mr. Luden proposed a vofe of thanks to S. W, North for his
valuable serviees, which was carried by acclamation.

Mr. North, in reply, referred to the valuable aid he had received
from Mr, Wilson, the Assistant Secretary,

W. REED, Chairman,

A vote of thanks to the Chairman was also earried by acclamation.

S. W, NORTH, lon, See.
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