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LIGIIT, AIR, AND FOG.
By G. V. POORE, M.D,, F.R.CI.
Tead at the Sessional Meeting, February 8(h, 1893.

I considering the climatological conditions which are favourable
to the formation of fog in London one canmot do better than
examine nctual facts; and, therefore, 1 have recourse to the
returns fo the Registrar-General for the week ending December
26th, 1891, for the purpose of making a critical study of the
notable fog of Cliristmag, 1891, its cause and consequences,

In order that fog may he formed, the air must be laden with
moisture, and consequently in London the winds which bring
the fog ave those which come from the castward, over the sea
and up the estuary of the Thames, Fogs are necessarily phe-
nomenn which dépend upon stilluess of the air for they are
quickly dissipated by even a moderate breeze. In order that
the moisture-laden air may precipitate its moisture in the form
of fog it nceds to he chilled, and, therefore, our winter fogs only
oceur in cold weather, December 20th, 1891, at Greenwich
was a clear frosty day with very light air from the north-east.
On the following day the wind beeame due east and dropped to
a dead calm, and then commenced a dense fog which continued
#1l the evening of Christmas Day, when the wind shifted to the
south-west and the frost and fog came to an end.

In the week ending December 26th six days were frosty, and
a dense fog continued for the greater part of five days. The
it was almost saturated with moisture.  The mean daily value
of temperature was 102 degrees below the average, and amounted
to 29-1 degrees only, Out of fifty-four lhours during which
the sun was above the horizon, sunshine was registered ab
Greenwich during 4°7 hours only, and the sum of the horizontal
movement of the air for the week amounted to 784 miles, or
1,341 miles below the average.

The barometer stood at 30+19 inches at the beginning of the
week and gradually fell to 297 at its close. These quantities
are, be it remembered, the result of observations at Greenwich,
and taken about 150 feet above the mean sea-level.  Meteoro-
logical observations in the centre of Tondon are not recorded
with any systematic care, but we may feel tolerably sure
that the temperature in London was slightly higher than at
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14 LIGUT, AIR, AND YOG,

Greenwich; that even less sunshine was vecorded, and that the
rate of movement of the air was even less and amounted to
downright stagnation,

The characteristies of the air during a fog ave, then, darkness,
coldness,dampness, and stagnation, It appears probable (although
I know of no exact observations) that the mobility of the air
and the diffusibility of its component gases is diminished during
a fog, One of the often-recorded phenomenn of a fogr is the
way in which it remains stationary in banks, and witl exact
limits (forming real pillars of cloud), for hours at a time; and
one must take it for granted that the products of respiration
and combustion are not easily removed 1 such circumstances,
but remain to irritate, and perhaps to poison, those who are
surrounded by such envelopes of vapour, It is this stagnation
of the air which, I believe, constitutes one of the great dangers
of a fog. In estimating the cffect that a foy s uponntho
health and comfort of those who are immersed in it, a very
important matter is its duration.  All fogs, and especinlly London
fogs, which are laden with irritative and infective particles,
are very trying to suffevers from hung disease, especially those
afflicted with chronic bLronchitis, and the danger to these
persons may be looked upen as proportioned to the length
of tume they ave exposed to adverse circumstances, If the
fog, after 4 few howt's duration, clears up, the lungs get rid
of the irritating matter, respiration hecomes normal again,
and the patient is able to withstand a second bout of fog when
it returns ; but if a fog continues for a few days instead of a
few hours, there is no respite, and the patient succumbs. I
have elsewhere compared Londoners in & fog to fish in a bowl,
who suffer from the neglect of their owner to change the water;
and it is evident that the longer the change be delayed, the
more unfitted the water becomes for the respivation of the fish
and the greater is the danger. So the danger of a fog inereases
with its duration, for not only do the (ﬁvcllcrs in it get no
respite with which to obtain, as it were, a new lease of life by
even a few gasps in the fresh air; but the dense fon'-bnn{:
which weighs upon them gets hourly fouler and fouler from the
products of combustion and the smoke (a vesult of non-combus-
tion) from thousands of chimneys and the respiratory and other
impurities from millions of men and animals. A very note-
worthy feature of the fog of Christmas, 1891, was its duration:
it began on Monday evening, and lasted, in a very dense form
and without intermission, until Friday night ; so that the time
during which the Londoners had to endurc this weather—
this mixture of coldness, dampness, foulness, and stagnation—
was close upon a hundred hours.
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When we come to consider what effect this long-continued
fog had upon the health of London we find that we have many
facts to take into consideration before we can arrive at any
conelusion. The effect of cold and fog upon the death-rate is
produced almost immediately because there is always a large
humber of sufferers from chronic maladies who are ripe for
departure so soon as the first adverse circumstance arrives to
overtax their feeble powers.  Of course there are many others
who do not. die at onee, but whose condition is so aggravated by
the fog that they succumb in a few weeks or so. When fog and
cold sot in on a Monday some of the results of it would certainly
appear in the death-returns furnished to the Registrar-General
on 1he following Saturday night, but, as in this particular week
Cliistmas Day fell upon a Iriday, the work of Registration
was upset, and many of the deaths occurring in the week,
ending December 26th, were not registered until the following
week, ending January 2ud. It thus follows that in order to
estimate the effects of the fog we must take the deaths occurring
in the fortnight, ending January 2nd, and in this way we
climinafe the disturbing influence of Christmas.

"The estimated average number of deaths for the wecks end-
ing December 26Gth, 1891, and January 2nd, 1892, respectively,
is stated by the Registrar-General to be 1,813 and 1,915, giving
a total of 8,728 for the fortnight. The actual number of
deaths registered in these two weeks was 1,771 and 3,399,

sving a total of 5,170 for the fortnight, or an excess of 1,442.
T'he excess of actual deaths in the week ending January 2nd,
over the caleulated average was 1,484, so that we may, in con-
sidering the details of the excess for the fortnight, limit our
attention to the second week alone. To do so will save much
trouble, and will not materially influence our conclusions, The
deatl-rate for the fortnight averaged 32, and for the two weeks
respectively, it was 21°9 and 42. ~Limiting our attention to the
second of the two weeks, we find the following causes of death

show a marked excess over the average :— Txcess,
Average.  Actual, Gross, DPer cent,

Measles . . .. T2 .. 15y .. 82 .. 114
Whooping-cough .. .. 66 .. 180 .., 114 .. 173
Phthisis - . .. 182 .. 28 .. 76 .. 42
Old nage .. . .. 66 .. 90 .. 24 .. 36
Apoplexy .. . .. 50 .. T .. 29 ., B8
Dis. of the Circulatory System 154 .. 317 .. 163 .. 106
Bronchitis .. - .. 844 .. 927 .. 583 .. 170

Pneumonia .. .. . 120 .. 233 .. 133 .. 111
Other Respiratory diseases. . 51 .. 120 .. 69 .. 135
Accidents .. - . 58 .. 118 .. @60 .. 103

1,163 2496 1,333 118
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of small-pox from the Fulbam Iospital in 188]1.
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It is noticeable that the excess of deaths is mainly attribut-
able to lung diseases or zymotic discases, such as whooping-
cough and measles, in which lung complications ave very
common. Deaths from circulatory discase were also far nbove
the average, but as anything which hampers the action of the
lungs must exercise & baneful influence on the civenlation, this
is what one would naturally expect, and merely tends to
strengthen tho assertion that cold and fog kill primarily by
their effect on the lungs,

The death-rate for the whole of London was 42, while the
death-rates for the several districts were as follows i —

Northern . e .o . e A {8}
Western .. .. . .. o 308
Central .. - .- ‘e . 020
Eastern .. . . ‘e AU it
Southern . - . . R 1 T

Tt is noticeable that the western district suffered more than
the northern or the southern, which is not to be wondered at,
for with the slight airs from the iast which prevailed the
western districts would get the full effeet of the foulness which
drifted from the whole of the metropolis lying to the castward,

¢ death-rate was in the central district,

The high mortality caused by this fog was followed by a
severe epidemic of influenza which lasted for six weeks, and
the question naturally arises as to whether much of the mor-
tality, apparently duc to the fog, was not in reality caused by
influenza, This does not seem probable, because in the week
ending January 2nd, there were not more than 37 deaths from
influenza recorded in London.  On the other hand may it not
be considered as probable that the stillness and torpidity of the
atmosphere during the fog was favourable for the conveyance
of the influenza poison and helped, as it were, in determining the
severity and wide extent of the epidemic.  This epidemic
lasted for six weeks, and in these six weeks there were 17,576
deaths, or very nearly 6,000 more than the corrected average
number.

As affording some evidence that infective particles are

cespecially liable to be transported throngh the air during fogs,

one may refer to Mr, Power’s well-known report on the spread
A large

number of cases of small-pox occurred in the neighbourhood of
this hospital during dull, foggy, calm weather, and Mr, Power
remarks : “ Familiar illustration of that conveyance of particu-
¢“late matter, which I am here including in the term *dissemi-
“nation,” is scen summer and winter in the movements of
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« particles forming mist and fog.  The chief of these are, of
voeourse, waler particles; but these earry gently about with
e fhem, in an unaltered form, other matters which have been
o suspended in the atmosphere, and these other matters, during
whe almost absolute stilluess attending the formation of dew
w aud hoar-frost, sink earthwards, and may often he recognised
wafter their deposit,  As to the eapacity of fogs to this end, no
o Londoner needs instraetion,  And there are reasons which
wprequire s to believe \1:11'ticu|uto. matter to bhe move easy of
wsuspension inan unehanged  form during any rvemarkable
«ealmness of atmosphere.  Fven quite conspicuous objects,
waneh as cobwebs, may be held up in the air under such
« conditions,”

The presumption that the fog, apart from the cold, is a cause
of the remarkable vise in the deatherolly is one whieh in the
minds of most of us would rvequire no proof, and we should
reward it as a notorious fact,  The Registrar-General's figures
rather go to show that the death-rate is greatest in the central
part of London where the fog is densest, notwithstanding that
ihe temperature of the centeal districts of London is always
higher than it is at the outskirts.

"m H ) ) " ) Y ¥ ] iy

T'hat the fog is, apart from the cold, a very viralent element
of weather is also shown by the result of the notorions fog of
1873, which ocenrred during the Islington Cattle Show, and
which so affected the heasts that 36 per cent. of them had to
be hurriedly removed from the exhibition building, and many
of them were as hurriedly killed in order to secure the butcher’s
purchase-money, It is hardly conceivable that cold, apart
from fog, could have canseil this potential mortality in animals,
most of whom are accustomed to exposure at all times and
SCASONS,

It is well known that a downward movement of the ther-
mometer, apart from fog, is always followed by a rise in the
death-rate from pulmonary disease, and that while the young
are enjoying the exhilavation of skating in the crisp, clear,
frosty air, the elderly al the delicate are succumbing before
the extra work which is thrown upon the lungs and other organs
in maintaining the body at its normal temperature.

1t may be parenthetically remarked that it is most necessary
to distinguish between that which causes a particular class of
discases, and conditions which are merely unfavourable for
those who are already suffering from such diseases.

That cold per se is a great cause of lung disease, we have very
little evidence to prove.  As regards phthisis, 1t 1s well known
that there is less in Northern Europe and Canada than there is
in places further South, and we also recognise that many
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incipient cases of phthisis do exeellently well in very clevated
regions where the cold s intense. It s now vecognised that
phthisis is a true infeetive disease, aud Alat wo merely physical
conditions without the living cunsa cansans are competent o
woduee it Aente puemmonia, too, ix now known fo bea true
infective disease, which not unfrequently is very contagions,
phthisis and acate pnenmonia both belong to the aiv-borne
contagia, and the hygienic condition most favourable for their
ocenrrence undoubtedly ix over-evowding.  "That intense con-
vestion of the lungs which oecurs when the fechle arve
slowly dving, is o discase, if disease it can be ealled, probably
quite distinet from acute pnenmonia, and it s admittedly
very common in very aged people, whe sueernmb during cold
weather,  Bronehitis has alwavs secemed to me to be mainly
predisposed o by dictetie errors vather than climatic conditions,
and if 1 were asked 1o name the chiel predisposing canses 1
should say alcohol, over-crowding, and dust, placing aleohol
decidedly first,  Although Lam not disposed to recognise cokd
per se as inany sense a great canse of Jung disease, vet 1 never-
theless recoguise that it is amost potent canse of death in those
who are already suffering from lnng disease.  The sufferers from
chronie Inng disease ave always with us in this over-grown town
in enormous numbers, and with the advent of severe weather
these suceumb to the adverse circumstances, their enfeebled
organs being unable to hear the extra strain of maintaining the
animal heat, ‘

Sufferers from lung=disease or heart-disease feel the effeets
of cold very quickly, and the hronehitic have always inereased
difficulty of hreathing and inereased seeretion from the lunes,
due possibly fo congestion of the Tungs induced by the cold.

If the snfferer from chivonie himg disease does not like the
cold, he abominates the fog; and all sueh are mumimons in
declaring that the irritating effect of the fog is quite distinet
from the effeet of mere cold, ‘

As a physician, T have no hesitation in saying that the
physical condition of the aiv known as fog is very teving fo
sufferers from bronchitis and other lung troubles, Physiologists
tell us that air containing abont 70°/, of moisture is most
agrecable for hreathing purposes, and that quantitics materially
above or below this figure make the aiv unpleasant for 1'cspimiim'1.
The human Dbody has to get rid of a certain amount of
moisture by the lungs, and it is evident that when the medium
in which the body is placed is not only hitterly cold, but
saturated with moisture as well, there must be difficulty in
getting rid of this moisture.  Again, one would ask whetlier a
cold and saturated air does not chill the lungs more than
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folerably dry air of the same temperature, and whether the
cituration of the air with moisture does not in some degree
terfere with that interchange of oxygen and carbonic avcid,
which is the essence of the respiratory act!

W hatever the explanation may be, there ean be no doubt that
the foe is in itself @ very trying condition, especially for those
who ave the subjects of fung-discase,

But, it will he wrged, we do not hear of fatal results from
heing in the fog on the banks of Newfoundland, nor do we
hear of suell oceurrences in conntry distries. The fatality
of Tou seems limited fo London and the big towns.

During a fog it is undoubted that the aveving powers of the
air for solid particles is increased, and the dust of varions kinds
projected into the air has a Josser tendency to obey the force of
aravity, than when the aivis free from particles of moisture.
1t thus follows that 1hie aiv of big towns becomes very impure
during o foi, and @ €5 the mere concentration of the constituents of
the ordinary London almosphere which gives the virulence to the
London for ,

Phe Tmportance of this conclusion is very weat, for it
amounts to saving that when the stagnation of “the air in Lon-
don reaches  cortain degree, it is inevitably fatal to a large
number of its more fragile inlabitants,

Lot us stop to consider the composition of the London atmos-
phere.  The fog proper depends upon causes bevond our
control, hut the dirtiness of the air of London may fairly be
Jooked upon as something which is manufactured by its inhabi-
{ants, and therefore to a certain extent within our control.

In 1841, a little more than half a century ago, liondon
cantained less than 2,000,000 inhabitants, and the maps of the
period show that the limits of the town were (roughly) Lord’s
Cricket Ground in the north, Kennington Oval in the south,
K nightshridge in the west, and the London Docks in the cast.
Now London extends from Tottenham to Croydon and from
Richmond to Woolwich, and contains, within these limits, some
5,000,000 inhabitants,  The town has undergone an enormous
incrense in its avea without any diminution in the density of its
population,  If we allow one chimney to every five inhabitants
we must allow an inerease of 600,000 domestic chimneys since
1841, If we bear in mind the enormous increase in the use of
steam and gas for motive purposes we must admit that vrobably
the fouling of the air by combustion, necessitated by manu-
facturing industry, has inereased in a ratio greater than the
increase in the number employed in such industries.  We must
not forget that the animal population increases with the human,
and when we estimate the density of population for sanitary
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purposes we onght to reckon in the domestic animals and
especially the horses,

Not only is the aiv fouled by vespiration and combustion, nt
also by putrefaction, and when considering the fonling of the
aivof London, one must remember the dung=heaps of the stahles,
the droppings of the streets, and the efluvia whiclr eseape from
the ventilators of the 2,000 miles of sewers which lie Lvm-:ltll
our streets, When one considers the magruitude of the fouling
of the air from various causes, and when we bear in mind that
a fair percentage of the inhabitants ave suffeving from phthisis,
pueumonia, influenza, searlet fever, whooping=vongh, measles
and diphtheria, and when we remember that a large number
who are not suffering from definite disease, have unwholesome
breath as a result of pathological conditions of the teeth, mouth
and air passages, we cannot be sweprised that a stagnation of
the air shenld produce effeets more or less disastrous, London
can have very little power, during a dense fog, of purifying its
air.  Vegetation of all kinds is seanty in the central parts of
London, and evergreens merely degenerate into everhlacks and
die.  LEven if green leaves did exist, their ehlorophyll could not
act in a place where, for a monthat a time, there is no sunshine,
and thus London in a stagnaut four is left to stew in its own
aravy until a welcome wind blows away the filthy pall which
covers if.

In the fifth volume of the Transactions of the Seventh Inter-
national Congress of Hygiene and Demography will be found
two most excellent papers dealing with the subject of Fog and
Smoke,  One is by Dr. WL J. Russell, FLR.S,, on “T'own Fogs
and their effeets,” and the other, on the “ Prevention of Smoke
from Factories and Dwelling Houses,” is hy Mr. A, I, Fleteher,
H.AL's Chief Inspector under the Alkali, &e., Works Regula-
tion Act. "

Mr. Fletcher contends that the Acts introduced by T.ord
Palmerston in 1853 and 1856, making it penal to allow black
smoke to issue from any factory chimney within the metropolis
or from any steam vessel plying on the Thames, have had the
effect of relieving London from nearly all the smoke of factory
chimneys.  “ But,” he adds, “the smoke of dwelling houses
remained.”  If we accept as a fact that the smokiness of

London is due to the domestic fireplace, it is nevertheless im-
possible not to believe that the amount of smoke emitted per
head of population must be considerably less than formerly,
The increased nuse of gas for cooking purposes, the improve-
ments which have been effected in grates, and the employment
of steam or hot water coils must have had, one would think, the
effect of diminishing the amount of smoke per head, unless
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(whicl is not improbable) the inerease in the rate of wages and
inerensing luxury in the maiter of hot bath, &e., has caused a
demand for more heat per head of population, and thus ihe
inereased  consumption of fuel has more than balanced its
improved combustion.

According to Dr. Russell the amount of conl used in Tondon
(excluding that used for gas-making) was in 1879 5,834,501
fons, while in 1889 the mitount had risen to 6,390,350 tons, an
inerease which is about proportionate to the inerease in popula-
tion.
Nobudy who is an carly riser ean doubt that the domestic
fire-place is the main cause of the smokiness of London, At
six o'elock in the morning the air is not unfrequently clear and
brilliant, but these qualities disappear an hour later when the
prepavations for the morning meal have necessitated the lighting
of thoe fires.  The amount of smoke is probably greatest between
7 aned 8 o, becanse the best of grates will emit more or less
smoke when just lighted,  Later in the day the domestie smoke
diminishes, and one must admit that it is not common to see the
domestic chimney emitting very much black smoke.

Notwithstanding that factory smoke has heen p actically
abolished in London and that many causes have conspived to
diminish the amount of domestic smoke per head, the dirtiness
of the air and the number of fogs have inereased.  Thus Dr.
Russell states, on the authority of Mr. Brodie, that in—

187T0-T5 .0 evvnvr.. 93 winter fogs occurred.

187580 .0 vvvnn.. 119 ., .
1880-85 .o v e 181 " "
1885-00... ...... 136 ) N

And T think we should all agree that the central part of London
rels gradually dirtier, and that the necessity of employing
artificial light in the day-time is incrensingly felt.

Iow can it be ofherwise in a place which is steadily
increasing both in arca and density ¥ The circle of houses
round the centre of London requires a radius of eight or ten
miles for its inclusion, and in the central districts of London,
no matter what may be the divection of the wind, the air is
mixed with the dirty efluvia of men, animals, and chimneys,
and ean never be * fresh,”

A more important point as leading to increased dirtiness of
the air is the inereased density of houses and population,
especially in the centre,

It is hardly necessary to point out that a house of nine
storeys has, probably, three times as many fire-places as a house
of three storeys, having a similar area. In the country the
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smoke of our houses is blown away and diluted and canses ns no
practical inconvenience 5 but in London we have not only been
building upon every vacant space, but we have been increasing
the height of onr dwelling honses and building towers full of
offices and hugre piles of flats, and we elearly have no cause o
grumble it the aiv gefs divtier, and the death-vate does not go
down,  We have legislated against back-to-hack dwellings, aud
vet allow them to be piled nine and ten in a heap, whicl seems
to suguest that therve is one law for the vich and another for
the poore That the inereased frequeney of fog is due o the
increase alike of avea and density of the ¢ty there can he no
doubt.  There are more men and chimneys on a given space
and therefore the effluvia ave fess frequently diluted to vanishing
po:llt. . . "

The physical and chemieal aspeets of fog are of great inferest.
Aitken has shown that fogs do not form in a pure atmosphere
which is absolutely free from floating dust particles; but as
there is enougl dust in the air off the coast of Newfoundland to
allow of the formation of fogs of impenctrable density, it is
obvious that the practical heavings of this interesting discovery
as affecting the aiv of cities are not very important for it would
be manifestly impossible to get the air of London or any big
town to such a degree of cleanliness that fogr would not Form,
The chemical impurities which are found in the air duving a
fog are both gascous and solid.  Carbonic acid and sul hur
dioxide are the more important gascous impuritics, !

Dr. Russell has found the carbonic :l(.‘il\ during a fog to be
aised from four parts to fourteen parts in 10 000 of air; and
committee of the Manchester Field Naturalists Sucia-i,\' ||n\"c
shown that the wmonnt of sulphur dioxide present in the air of
that city may vary from 028 wmilligrams per cubie metre (an
:m.munt observed at Owen’s Cotlege, Manchester, on Mareh lit'h
1891, after two days’ strong wind), to 7:40 millicrams per cuhi(:
II:‘lL‘Itl‘C (an ‘alnmmt' observed at the Town 11all, Manchester, on
mtl)(l_}:::: :stt(}l, "] hi!l: (}lll‘l'llg a fog). T.l-.'.ho. amount of impurity

ne passes from the outskirts to the centre of a
fown,

The Manchester Ficld Club have further estimated that
during a three days’ fog 11 ewts. of sulphwric acid per s ware
mile were deposited in the centre of Manchester, while nlt‘an
f)‘li;(lymg” station 1 ewt. of sulphuric acid and 13 ewt, of

ri‘ﬂcks per square mile were carried down in the same thne,

hose who have n garden anywhere on the western side of
London cannot fail to remember a fog in February, 1891, which
_cm:ered the evergreen shrubs with a slimy (Icpusit‘aml L:‘:l\'c an
irridescent appearance to all the puddles in the road. ilappilv

CLORGYE YVIVIAN POORE,

the fog was subjected to scientitic investigation, The matter
deposited on Messes. Veitel's Nursery at Chelsea, and on a
Jant house at Kew, was analysed, At Chelsea 20 square yards
of rool gave 10 grammes of deposit, while at Kew the deposit
on the same ares amounted {o 30 grammes, It is interesting
to note that not only was the deposit. more copious at Chelsen
than at Kew, but it alo contained o larger percentage of
hydrocarbons and acids.
Ihe following is the analysis of the deposit at Chelsea:—

(rbon .. .. . . 30-00
Hydroearbons .. Ve . . 12:430
Organie Bases .. .. - .. 24N
Sulphuric Acil .. .. ‘e .. 450
Hydrochloric Acid .. .. .. 140
Ammonia . . .o . [REY]
Minerai matter (ehiefly Silica and [ron

Salts).. . . ‘e .. $3:3:80
Water (estimated) . . .. H 80

1000

That these deposits proved ruinous to plants goes without
saving, for the leaves were ¢hoked by it.  The large amount of
acid and hydrocarbons in the air also explain the intensely
irritating nature of a typical London Pea Soup” fog, and
certainly a contemplation of this analysis makes it impossible to
believe that the mortality accompanyinga London fog is due
entirely to the cold, as some have maintained. The corrosive
wower of London air is scen in its destructive action on metals,

Ve all know how the metal fittings in our houses tarnish and
corrode, and we all know that bronze statues exposed to the
London air quickly contract a worm-eaten appearance.

The air of London is never “ fresh,” a quality which is to be
mauged entirely by the nose. Although we may be in doubt as
to the physical or chemical hasis of * freshness,” we are most
of us inclined to attach great importance to it as one of the
most. valuable qualities which air can have. It is the necessity
for fresh air which has compelled us to supplement the London
Hospitals with a large number of Convalescent Homes at the
Seaside aud elsewhere, because experience has shown that the
power of recovery after acute illness in London or in any large
town is very much less than it is in the country. This quality
of freshuess consists in an absence of foulness, a condition of
things which cannot, exist for many miles to leeward of a big
city like London., It is also almost certain that the air cannot
be fresh unless there be green things to freshen if. The
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chlorophyll of the green leaves of plants under the influence of
sinlight is constantly engaged in absorbing cavbonie acid from
and returning oxygen fo the air, and on this account it is
tolerably certain that vigorous herbage is necessary for the
freshening of the atmosphere which we breathe,

In the centre of London compavatively few plants will live,
and fewer still will flowrish; and even those \\-Livh do flonrish
have to contend with an absence of sunlight, which is very
prejudicial to the vigorous action of the chlorophiyll. H thus
follows that the regenerative power of the aivin the centre of
London is very small; we beeome entively dependent upon the
wind for cur fresh ahiy and the stagnation of the air is conse-
quently a more serious matter in London than it is clsewhere,

Thus one is led naturally to the discussion of another fact
which is all too evident in Londen, viz, the absence of sunlight.

There can be no doubt as to the importance of sunlight, We
know that the activity of the (-hlm-npﬁ.yll of plants is divectly
proportioned to the amount of sunlight, and we know that
plants deprived of sunlight become etiolated and pale. When
we see the radiometers rotating in the opticians” windows we
have a demonstration that sunlight is a canse of motion, and all
the wonders of photography arve caleudated {o impress upon us
the influence of sunlight upon chemical action.  We know also
of certain things which love darkuess rather than light, and
amonyg them ave the vegetable bodies which contain no chloro-
phyll, such as the fungi, inclusive of many of those whicl are
recognized as direct causes of disease. It has been proved, with
regard to some of these discase-cansing microbes, that exposure
to the sun’s rays materially inhibits their growth,

These facts make it cerfain that the presence of sunlight is
most Important for the well-being of mankind, and the Talians
have a proverh which says that the Doctor is sure to visit those
places where the sun never comes.

Nevertheless we know very little that is accurate concerning
the effect of sunlight upon the animal cconomy, 1t is probable
that the pallor of town-dwellers is in part owing to the abscnce
of sunlight, and it is certain that pallor must mean a deficiency
either in the quantity or qualty of the hwmoglobin, the
red matter of the blood which is apparently analogous to
the chlorophyll of plants.  Such a deficiency must interfere
with metabolism and development, and it scems impossible not
to believe that the want of sunlight is a factor in the causation
of rickets the commonest of all the discases of London, albeit
that it makes very little show in the returns of the Registrar-
Gieneral,

The rickety child is anmmic and flabby, and little able to
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withstand those minor ailments which seem to be the lot of :l]lt:
Of the thousands of children who amually die in Londen of
measles, whooping-congh, bronchitis, pneumonti, diarrhoea ;. ?1.(.;\'\-
many were vickety to hegin with? — On this point our Sf:ltl.hi‘f(.h
are silenf, but the common experience of « hospital physician
wonld Jead Tiim to say “tlie majority. The infantile mm'.taht:v
fieures (deaths under one year of age to one thousand bl_rth.s\)
are always much higher in towns than in country tllh"t]‘lf:tf‘-l. A
quickly developing ehild naturally feels the want ()t”f_llc'.s 1 t‘in-
and sunlight more than an adult, and Jience 1t fullu.\\‘.s t nt ”u,
air of a hig city which is not good for auy of us, is especially

; > children, .
b'ulll;tnl\)'li|:‘_I-:“£|:'ri\'ml at the eonclusion that the jnerease n the
amount of for in London is due to the inerease in the arve: nn.d
density of the city, and having also shown that the atmosphere
of London in time of fog is merely an exaggeration and concen-
fration of its normal admosphere, it may be instractive to turn
onr attention to that portion of Londen which experiences the
greadest diflieulty in uh}:\ining fresh air—the central districts

» Registrar-Cieneral. .
(’fftl‘lllnt-.lf-t(:itrul distriets of the R(-gis{r:u'—(g'rc,nerz}l 111_‘c.lud’c the
districts of Holborn, the Strand, St. Martin's, St. Giles’, and
ﬂl%l‘&:ii:diﬂl‘icts in 1861 contained a population of 383,321 m
1871 a population of 334,369 in 1881 a population of 282,238
and in 1891 a population of 241_,140.

These central distriets constitute the very core ?f London,
and, roughly speaking, cxlcnfl from St. Jan.m:s Park to the
Tower, and from the Pentonville Road to the Thames. | their

They occupy 2,132 acres, aud appear to have reached t! 1eu1
maximum density of population m 1861, when they containec
slightly more than 171 persons to the acre, since which timcz
the night population has decreased, and according to the las
census they contained about 115 persons to the acre,

In the * Annual Summary of Births, Deaths, and Cpuses of
Death in London and other Great Towns, 1891,” published by
the anthority of the Registrar-Gene 'Eul, \‘\'111‘1)0 found a tab.le
(Table 9) giving the London mortality in five groups of dis-
tricts, from 1841 to 1891, _

Let us first take from this table the mean rate of mo!'tal'lfy
in the five decennia intervening between the beginning of 1841
and the end of 1840, '

In the Western districts the mean rates of mortality have
been 230, 22:6, 22°7, 208, 19-7. .

In the Northern distriets the mean rates of mortality have

been 22+7, 22-2, 23:6, 219, 191
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In the Iastern districts the mean rates of mortality have
been 26:2, 2501, 26°0, 25+0, 237, '

In the Southern distriets the mean rvates have been 2602,
248, 23+, 21°0, 145,

Thus it will be seen that in all these distriets the rates of
mortality have tended steadily to diminish between 1841 al
1591, this diminufion being most warked in the sonthern
distriets and least marked i the castern distriets,

When, however, we come to the Central distriets we find no
such steady diminution, the mean rades of mortality for the five
steeessive decennia having been 24°7, 244, 24605, S0, 2348,

This scems a fact of such prime importance that it is
advisable to consider it more in detail, and accordingly T add
from this table the death-rates in the central districts for
every year, from 1841 to 1801,

Annual Rate of Mortality in Central Districts,

ISTO oo 2608
1850 Lo, 28

1853 ..ol 25
184 oo 274

1841 e 200D 1S67 it 28
IS42 ooy G ISGS i, 202
ISES e e 200 IS e e 2006
IS e, 240 2 1 - 1
1845 ....... e 240 IS7TL el 200
IS4G e, 220 | I <3 i
1847 i .2 | ] 11
1845 ..o 2008 ISTd o e, 20T
1849 .o L. 2T ASTS L eee.. 20602
1830 .. vvivenens 2100 0 A8TH L aiiie 2]
1851 e e 2T ISTT L . 200
1852 ..., e Lo 230 g 1878 ....... B3 U

!

!

1856 ...l 201 0 1881 ..., < |
1866 ... ... ceeee vl 2300 1852 [ oo 2RO
IS57 .ot 238 1883 ...... 4 48
1858 .. ... .. cees 24 b P 43 3
1850 ... ....... veens 241 1885 sooiiiinn, cees 224
1560 ..... e 233 1886 ..., v 204
1861 ....... e 254 IS8T i 235
B P 1 | 2 1883 (..o 2247
1863 .o..ieiaens 260 1889 . .oovvevs, 200D
18G4 ... oviniltt. co. 205 1800 ..o oeelse 288
1865 (..o v 2701 LE>11) ceenas 2600
1866 ....... T |

We thus arrive at the rather startling fact that not only has
there been no material decrease of the mortality in these contral
districts in the half-century intervening between 1841 and
1891, but that the mortality for the last recorded year, 1891,
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was actually the highest on vecord since 1869, and has only
heen exceeded on eight oceasions,

Compared with the high rate in the cont qal districts of 26°5
for the year 1891, we find that the rate for the same year in
{he other districts of London was as follows :—Western, 2008
Northern, 20003 Kastern, 245 and Southern, 198, The rate
of mortality for the whole of London in 1891 was 21-1.

We natarally look for some explanation of this high mor-
tality in the centre of London. s it due fo the hospitals
contained in the contral distriets of London, and do the inhabi-
tants of outlving disteiets flock fo hospitals and institutions
in the central distriets fo die in them, and thus unduly swell
the mortality ?

The answer to this is “No,” for a table (Table 11) given on

1 xii, of the report from which 1 am quoting, wives a corrected
return of birth and death-rates for the distriets of London
i 1891, in which the deaths of non-residents oceurring i
hospitals have not been included,

From this it appears that {he corrected death-rates for the
districts of London were as follows, and for the sake of
c;nnp:u‘isuu I have placed the uncorrected death-rates alongside
them i—

Disteict Correcled Uncorrected
: death-rate. death-rate.
Woestern . . .. 195 .... 208
Northern .. - e 200 cees 2000
Central - . .. 2706 ceee 260D
Fastern .. .. . 23 vee. 240
Southern .. . . g0 e 19-8

Tt thus appears that more persons left the cenfral districts to
dic elsewhere than eame from the other districts to die in them,
and that the true death-rate of the central districts for 1591
wis 276,

Tarning to another {able on p. xvii. of the report, in which the
corrected death-rate for 28 great towns is given for 1891, we
find that the figare for central London (27-6) is higher than
that for any of these big towns.

The deaths of children under one year of age to every 1,000
births were, for the whole of London, 134, for the central
districts 177,

Before the death-rate of the ecentral districts can be ac-
knowledged as true a further correetion must be made for
age distribution.  This correction would certainly tend further
to augment the figure, but to what extent it is difficulf to say
without an exact knowledge of the number of persons living at
each age in the districts. In London, asis well known, there
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28 LIGUT, AIR, AND YOG,

is a deficieney of persons at the extreme and most valnerable
periods of life, the population of the contral districts especially
being maintained by the constant immigration of sclecied
adults from the conntry, among whom the death-rate should he
low.  Again, we must bear in mind that the corrections made
in the death-rate by the Registrar-General are corvections
which ave entively in the intevests of London,  Care is taken
that the London death-vate should not be swollen by the
inclusion of visitors from ontside who die within its limits; but
no correction is made in the interests of the country, as n
whole, for persons who, falling ill in London, go out of it to dic.
I cannot but believe that in this matter our exports would
considerably more than balance our imports ; for it is notorions
that direetly a man falls il in London, we send him to the

GLORGE VIVIAN YOORE, 29

{heir water from the Thames between the hridges or from the
olluted Lee, o

There is in fact no reason why these central districts should
cufier from the effeets of water-horne contagin, more than any
other districts, and it appears evident that the high mortality
which persists in them is not due to any defect of water supply.

It is rather mortifying to contemplate the persistent high
deathorates in these districts, when we consider the money
which has been laid ont in them for the express purpose of
fproving their sanitary condition. o '

The opening of the New River, the rebuilding after the great
five in 1666, the removal of the city walls and gates, the covering
of the Fleet Diteh, the making of the main-sewers, the con-
ctruction of the Thames Jmbankment, the closing of the City
churehyvards, the laying out of the New Road, Cannon Street,

country to regain his strength or diey as the case may be, . 1, :
b There can, 1 think, be no doubt that this high death-rate of Queen Vietoria Street, the Il.ulhm'n Viaduct, NOI.QT"'".“SI}{:[“& i

! 2746 is, nevertheless, considerably too low if we are to honestly Avenue, Farringdon Street, ..Sll:lftcsl)lll‘.\: A\'.cn'uci, ]1 1;\\. r\ (t)ll HE ;

I compare it with the mortality figures of the country as a whole, Rtreet, the Metropolitan Railway, the improve | Iglltlll.lgt__, he At
- But it may be urged that these central distriets are poverty mugificent paving, enforced vaceiation, enforced cduch lon— 2,
o stricken, and there can he no doubt that there is a considerable these are among the public measures of « betterment, f‘l()’ll) R TN
G amount of poverty concealed by the palatial buildings which one of which should have the eficet of improving the Public AR
o abound in them. These central districts are certaindy not so Health. . lel dwellings 1t g
o poor as the eastern districts, and although there is no little Again, “'0‘]1“"0 new 1}"‘1_']f“t53 new bridges, “10“;_ awe ~“tlo': *! } | ‘
I poverty in [lolborn, Clerkenwell, and St. Luke's, it is largely an Adulteration Act, a Notification Act, an “”l"-}' 0 "ls]l:(t’(f 23 RN
n counterbalanced by the wealth of the Strand, the City, and tor Shli}ghi@l'h(“m@s; dilll'l}‘-“s "_"‘l factories, and 2 tcom_ll’.LlL : R
P Bloomsbury. These districts may be poor, but most certainly of hospitals and asg_'lun.ls m l}trlghbolll'mg COlll.ltIOS 0w "C_‘ f‘}e St 1
- the poor which live in them ave better off than they were fifty sent paupers, lunatics, imbeciles, and cases of infections fc‘e‘:’{'i LN f
l : years ago, and the gradual and complete disappearance of These eentral districts form acity, which is equal 1 1]11ng|11 - O % i
. typhus fever may be taken as evidence that there cannot be cence to any city in the wm'.ld, and “'I“C!" “'1_“"“ yiewe 1“1)_01' a o i* i
| any large amount of serious want. ‘The disappearance of fine day, is caleulated to inflame the imagination and rousc LY

; typhus is due to cheap food ; and cheap food in cities has been every feeling of patriotic pride. Nowhere on the globe can on L E

. brought about by Free Trade. see n greater concentration of municipal magnificence or a L
' % In looking at these death-rates for the central districts from greater variety of fine huildings, whether public or pri ate, FLEE

o b 1841 to 1890 one cannot but he struck with their comparative Nowhere, probably, is to be found such amp].e and lllx'rmo.us G
Pl uniformity, and the absence of figures which scem to point to lotel accommodation for visitors, and nowhere is there a 3 am‘ty C ke
L any particular vears as especially pestilential,  In 1846, 1847, *air more profuscly furnished with theatres and halls of]»lensmle, sl R B

1848, and 1849—years memorable for want, social disturbancee, with shows and shops. Were it not for the fact that lt ‘3 Dl Taael B

| and cholera—the death-rate averaged 26 only. In 1851—a Registrar-General drags a mummy across the scene marke ]'%53 5 ’ .

] year of cholera—it was 27+4, and in 1866 “another cholera with the figure 27°6 our enjoyment \\.'(ml(l be unalloyed. . P i

«! year—it was 27°1. The hygienic difficulty with which these central districts L

. The highest death-rate was in 1864 when it stood at 29°3, Tave to contend is not that of water-supply, sewerage, or food i
1 the lowest recorded was in 1850 when it stood at 211, supply, but a difficulty in getting an adequate 5“1’1’1}_' “f frqsh ar. O 1
; The fact that the Cholera years make so small a show in the On paper they appear to have undergone a diminution of ERRRERELY )]

population, but from the hygienic point of view such a state- B
ment is obviously misleading, It is true that fewer people ‘
sleep in these distriets than was the case thirty years agos but

‘ ; (lf.'&lﬂ.l—l‘ﬂtes is interesting, because, as is well known these
i disiricts have enjoyed the excellent water-supply of the New
ik River, and did not in 1854 and 1866 get any material part of
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30 LIGHT, AR, AND FOG,

for at least cighteen hones out of every fwenty-four the
overcrowding is excessive.  Is there any fime of the day or
night when these districts ave not in them some thousmuds in
excess of the sleepers 2 After the cighteen theatres have closed
their doors, the printing-ollices of the daily papers ave crammed
to vepletion, and then come the market ]wnp%v; and these ave
followed by the daily toilers on the busy seenes  Judging from
the day census of the city propery it is quite safe to say that a
Teast a0 million people visit these central distriets duily, of which
probably half-a-million have oceupation there ; and these help
nof only 1o use up the aivy bt not improbably leave it “seeded”
with a fair percentage of infective pavticles, 1 owe ook
ationally at these central distriets we must admit that Tor

practical purposes the over-crowding is infinitely greater than
it ever has been.

It is somewhai humiliding to find that after all onr efforts
the death-rate of Central London has undergone no material
change during the last 52 years, ’

It s also rather humiliating fo have to admit that the lowering
of the death-rate in districts other than the central, is probably
due to dilution rather than genuine improvement.  In 1841
London contained some 1,500,000 inhabitants: to=day it contains
4,250,000, an inerease of 2,350,000, At the same time the
central districts have deereased to the extent of 136,000 and
from this we are entitled o conclude that of the 1,256,000
inhabitants of London, at least 2,686,000 ave living in absolutely
new distriets which having heen developed sinee 1841, and
stretehing from the centre into the country, have served {o
dilute the central death-rates, It is not very fur from the truth
to say that 60 per cent. at least of the inhabitants of London
live in a city which was non-existent 50 vears ago, and con-
sidering the amount of building which has been earvied ont
since 1841, it is certain that considerably more than GO per cent.
live in houses which are absolutely new,

Although no improvement has taken place in the death-rate
of the central districts of London I do not wish fo be under-
stood as speaking lightly of the sanitary work which has heen
carried on in those districts.  Far from it, for it is certain that
without the strenuous efforts which have been made to try and
grapple with the sanitary problems in such a hemmed-in and
crowded area, the death-rate must have risen to a far higher
figure than any of those which 1 have quoted.

Again, we must be careful to distinguish between crowding
out of doors and crowding indoors, and we must remember that
crowding in houses and under a common roof is infinitely the
most dangerous form of crowding, '

I
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Now a city like Central Tondon which has been built upon
no fised plan, and with vo universally applicable 1'1;]0.11';).1' k(:cp-l
inge a due relation hetween the cubic contents of o mlf( ing ..llll.l]
the area it occupies must constantly he mr.n.vc(l 23 L:l;uﬁl a
inferference to relieve congested aveas, W l"l:llll““;) \‘”\,;: in
Wit Rural Rides,” imvaviably speaks of London as “L tc u},l
iy e vegarded it s a p:ll|mln_;,r|(-nlﬁgr5)wlll, and thclvc Ll;ll'lﬂ)(,‘
o doubt he is correet in his point op view, a5 1s sh‘mn.x‘ ) “:(,
frequent vecurring necessity for surgical mtcrfcac'n.u." We
have ent broad sireets and avennes t.ln'uugh the slums in varjous
divections, and a new scheme of €1vie SUTECTY, which is to l(fu.\:..
(hree and o hall millions, is just now occupying the minds o

(! - Conneillors. _
"m,\'(n:\,'";‘llt'i\s provess of [anssmeanmizing a City may add g!‘t:‘:li:;\‘
(o its architectwral heauty and doubtless serves to facilita ¢
fyathie and business, but it is Iu]uruh'l'\' certain that such :qL"h‘cl'ne.\
by inereasing the over-crowding indoors, are more ]11\?-.\ to
inerease than to deerease the death-rate. When we ._s\l\ccp :;

ath through the snow the snow is piled on either sulc_, il
when we ent a thoroughfare {ln'uuic_{h the slums the inhabitants
(uuless they be drivenout of the district entirely), are ])IIC('I 1.1{1
in so called model dwellings, at the siles of the new !)t)l\la:\fll(l,
and those who probably had a house to themselves with a ]ltt ]l
hackvird for airing the ehildven, find themselves provided W it 1
. qu:'u'turs 930 a harrack, and under fhe same roof with du/.cn’.s
of others, a most admirable arrangement for the mutual ex-
change of scarlet fever, \\'lmnping—coqg_h, measles, diphtheria,

inflienza, mul other infective commodities. . _

Phe concentration  of  houses, and the concentration ()f‘
inhabitants uuder a common roof; must inerease the amount of
at-horne disease, and there can he no (lon'bf. that “']f]l‘ tlu;
increasing height of our houses and the ever nllcrcz.aéln:s;‘ tum ;)"
the city, the mortality of the centre of London 1s certain
ierease,

Tn the first quarter of lnst year (1892) we had a \‘m'.\'l—s*:h‘m'];
epidemic of influenza in Louden which lasted for six \-"ctl-]\?ll\m'(t
aused, approximately, 1,000 extra deaths per week whi ¢ it

lasted. . The effeet of this epidemie, which was due to air-bor e

contagia, is shown in the corrected returns of the Registrar-

General for the first quarter of 1832, ' _ .

"The death-rate for the whole of London during this quarter
was 278, and the total deaths amounted to 29,529, ' :

A glance at the returns shows that, roughly speaking, the
deathorate of the various districts rises as we pr(_)cced from the
cireumference to the centre of London, and certainly the central
districts of the Registrar-General show a rate of mortality which
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32 LIGHT, AIR, AND YOG,

is deserving of attention. Taking these central distriets in
order of mortality we find that the death-rates for the fivst
quarter of 1842 were as underi—

Strand .. . .. . ve b0
Hollorn . .. ‘e e R 1T H
St. Luke's .. ‘e .. .. A H )
Clerkenwell. . .. . e . S T
St. Giless .. ‘e . . R WYY |
City .. e . ‘e . AN AT
St. Martin's .o . .o e 20T

The infant mertality figure, which for the whole of Loudon
stood at 179, was no less than 317 in the Steand, 240 in the
City, 229 in Holborn, 217 in St. Martin’s, 212 in Clerkenwell,
186 in St, Giles’s, and 170 in St. Lauke's,

In St. Luke’s the bivth-rate for this quarter was exceptionally
high (45:2), and the births exceed the deaths by 80, In each
of the other central districts, however, the deaths considerably
exceeded the bivths, a fact which was due as mneh to the
exceptionally lTow birth-rates as to the exceptionally higl death-
rates.  If we exclude St Lauke’s we tind that in the six vremain-
ing dJistriets the deaths exceeded the births by 152,

The smallness of the birth-rates (St. Martin’s, 1695 City,
1755 Strand, 24 3 Holborn, 27 St. Giles’s, 3015 Clerkenwell,
33'5) shows how abnormal must be the age distribution, and
that when the human bivds pair they have Eu‘gcl_\' given up the
central districts for nesting purposcs,

The over-crowiding which is so marked a feature, not only in
London hut in all modern cities both here and in Awmeriea, may
be usefully looked at from another point of view. This over-
crowding has arisen from a too absolute neglect of what may
be called the “ earth unit.”  Not only does every living being
require for his support a certain definite average amount of
pure air and puare water but also a definite average amount of
the eartl’s snurface, to provide him with food and clothing,
What this average definite amount of the eartl’s surface is, it is
difticult, perhaps impossible, to say, but 1 have given some figures
in a paper which I lately contributed to the Medical Magazine
which lend support to the supposition, that in the Dritish
Isles about one acre of cultivable land might reasonably be
taken as an earth wnit sufticient for the bare support of each
individual of the population (including both sexes and all ages),
If the individual really inhabited his unit there need be no
difficulty about fresh air, water-supply, or burial.  Steam and

Free Trade have enabled us to neglect this unit absolutely, for
dwellers in cities may and do draw their supplies from the
Antipodes, and there is no longer any absolute neeessity for
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market gardens or farms in the immediate neighbourhood of
cities. IPree Trade has facilitated the crowding into cities, and
our modern methods of sanitation have enabled us to build
houses of any height and as close together as it is possible to
pack them. We have negleeted the earth unit absolutely, and
we are encountering serions difficulties in consequence, and one
of these is the thick impure atmosphere of cities, and dense
black fogs when the elimatie conditions are tavou able for their
formation.

Phus far we seem to have avrived at the conclusion that the
inerease in fogand darkness in London is a natural consequence
of the inerease both in aven and deusity of the City, wherc:by
too many fire-places ave packed on a given arca, In considering
remodies for this state of things we must have regard both to
the sanitary il commereial aspeets of the question,  If the
air of London could be purged of its dirt there ean be no doubt
ihat the beauty of the eity would be immensely increased, and
that the saving of money woull he very great. It is difficult to
estimate the money loss to London tradesmen, caused by a fog
like that of Christmas, 1841, In damage to goods, loss of
custom, and inereased difliculty and expense in the transit of
goods the loss must be prodigious, and on this ground, if on
o other, we should make every effort to lessen the dirt of the
London air.

Let us suppose that all our houses were wavined by steam
coils3 all our cooking done by gas, and all our artificial light
encrated by eleetricity,  The London atmosphere would then
be comparatively clean, but for the dust raised by 5,000,000
people in incessant motion. ‘

Would London be any healthier in consequence of such a
reformation? The answer to this is doubtful.  We have seen
that {here is good reason for supposing that the evil effects of
a London fog are due in a great measure to the stagnation of
the London atmosphere; and it scems needless to insist that
such stagnation is far more intense indoors than in the street.
Now, our open fire-places undoubtedly serve in a marvellous
way to renew the air in our dwellings; to sterilise all air which
passes through the fire into the chimney, and also, doubtless, to
cattse eurrents and movement in the air round the tops of the
chimneys where the hot gases escape.  With the utopian
reformation I hiave imagined the open fire-place would disappear,
aud 1 am on the whole disposed to believe that the death-rate
in the central parts of London would increase as a consequence.
1 do not. for an instant believe that our smoky atmosphere has
any antiseptic action, as has sometimes been sugoested, but I do
believe that the increased movement of the air caused by open
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| {i fives, must lessen the visks of jufection, especially among such of population, sand it is donbtful whether any Parliament would i
L v 1l sy v . 3 o . . . . ., = !
P as are crowded under a common roof., attempt 1o limit the population density of our cities, because to i
P Let us suppose a reform rather less sweeping than the one | do so would serionsly interfere (so it is thought) with money

P P S

have imagined, and let us consider what would be our condition
if Ly the use of smokeless fued, sueh as gas, coke, anthracite,
and by the employment of improved grates the smoke from
our chimneys were  practically abolished,  Now we must
vemember that it is impossible to burn fuel without fouling the
air, for even if we get vid of the *blacks,” which ave not the
result of combustion but rather of wasteful non-combustion, we
should still have the true products of combustion to deal with,
viz., carbon-dioxide, probably some carbon-monoxide, watery
-apour, sulphurous acid, sulphurie acid, and hydrvochlorie acid.
None of these would be lessened, however perfeet the com-
bustion, aud all of these (except the watery vapour) ave cither
poisonous or irritating or botl, 1 fail to sce that (except for
the lessened dirtiness) we should be much better offy and |
believe that a prolonged winter fog woubd continue o have
the same effect upon the death-rate as at present,

The abolition of “blacks™ in London is indeed a ¥ consumma-
tion devoutly to be wished,” and for the attainment of this end,
it would he wortlt while to make very considerable sacrifices:
but I doubt very much whether the means proposed (smokeless
fuel and perfeet combustion in owr grates) would produce «
perfeet elesmliness of the air.  We all know, for instanee, how
dirty gas is and how black it makes our ccilings and our walls,
and it is hardly rational to suppose that combustion in our
urates can be more perfeet than the ovdinary combustion of
gas,  Then again 1 will remind you that in every 100 grammes
of the solid deposit colleeted in February, 18841, on Veitel's

making, .
Of Tade vears, what may be ealled a new phenomenon in

connection with the air of London has frequently heen observed,
viz., the high fog or high darkness, which, while leaving the
streets quite free from mist, effeetually shuts off the light of
the sun, and gives us a darkness inevery way comparable to
the darkuess of night.  This must be due to a hank of fog
hovering  over the eity, and the explanation of  this new
shenomenon is probably to be found in the enormons increase
in area which the city has nudergone of late years. The smoke
of some densely populated outlying part is caught as it were n
a passing cloud of vapour, which, drifting far over the tops of
the houses, aets as an absolutely opaque sereen between us and
the sun,

Although T wm of opinion that the dirt in the London air
ean only be cured to a limited extent, it is nevertheless our
duty to do onr wimost in the matter,

When the Coal Dues weve removed by the London County
Comneil it would have been well, perhaps, if the remission of
tax had not heen extended to bituminons fuel.  Certainly the
vemoval of the Coal Dues was not in itself a measure likely
to diminish smoke.  Whether it would be possible to penalize
the domestic chimney for mishehaving itselt in the matter of
smoke is very doubtful, and whether such penalty should fall
upon oceapier, ownery or ground landlord is again doubtful.

Mhe dirtiness of Tondon air heing mainly due to the density
and area of the City in the matter of people, houses, and

Jppitephipth i g
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plant houses at Chelsea, 39 grammes consisted of carbon and chimneys, ean nothing be done to lessen the density? T am

‘l !‘L““'l." 34,3‘"“]"“05 consistcd of metallic 'imn, ’_"_“.‘-I"("'if' S)Xidl_‘ of afraid the answer to this must be that such measures do not ! .
| ] iron, ferric oxide, and mineral matter, chiefly silicn. This seems come within the range of Practical Politics. London is re- SIS
. to show that the hot blast from our grates carries with it not ' carded as a place for making money in, and people who come A1 i { ]
- only mineral dust from the fuel, but probably siliceous particles _ to it for that purpose are f"crv mfwilli,n" to be pestered with L 1‘3
I and debris o_f iron from the chimueys and chinney pots. vital statistics,  People rush into London from the country, go ; il
l It_-“-(‘t‘“‘_f‘, m fﬂ(‘f, tolerably clear that of the amount of solid ‘ to their oftices, and rush out again, and as a consequence they N t .
! particles in the air of Londoen, not more than half could he have no loeal feeline for a p]ﬁcc which is associated with the B
ﬂbﬂ]i5h9d by improved grates and smokeless fuel. This secins toils of life rather than its amenities. Iiven in the vesidential i i
to me, _ﬂle present state of our knowledge, to be the highest : quarters the inhabitants mnst be regavded as birds of passage, i ;;
ideal attainable. for a lease terminable in 7, 14, or 21 years represents the only i

5

Again it is not possible to supposze that all the dirvt in the air
of London is due to the chimmeys. A good deal of it must be
caused by the incessant traftic and movement of some five
million persons on a limited area.

In short, the density of our fogs is largely due to the density

tic which fixes them in one locality, and the depreciation of
value in the house which they inhabit, owing to the too near
approach or inereased height of other houses, is not a matter
which very greatly concerns them, and as for the ground land-
lord the closer the houses the greater the profits.
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That London will go on for some time yet getting progies-
sively worse there ean be little doubt, but, nevertheless, it is
usefl to point out how its troubles have avisen, for altheugh
ome may have no local feeling for what Cobbett ealled * the
Wen,” one would be sorey to see her bad example in sanitary
matters recklessly imitated. The popularity u|J London has
arisen from its natural advantages of situation on a fine navi-
gable river.  These ndvantages ave increased now that it is the
terminus of every important railway in the country, The
communication by means of steam with the vest of the conntry
and the vest of the world, has enabled it o draw its supplies
from immense distances, and it has been able to build, without
a thought for the consequences, on the gronnd which formerly
was indispensable for growing vegetables and feeding cows,

Free Trade, by the removal of all restrictions on imported
food, has increased the facility of feeding town populations,

Free Trade has probably been the main cause of the dis-

appearance of typhus, but, jnnsmuch as it facilitates the
crowding into towns, it is a measure which has exercised a
very doubtful influence on the public health,

Steam and Free Trade have undoubtedly stimulated  the
growth of London, and steam again must be held answe able
for the most scerious clement in its growth—its inereased den-
sity of population owing to increased height of the houses.
This has come about by the possession of water under pressure
and the cast iron water pipe whereby water supply and filth
removals can be cfliciently provided for in even the loftiest
buildings, This it is which has caused the great increase in
the height of the houses and has encouraged the tenement
house with its inevitable overerowding. This fact was pointed
out by me last year in a free lecture delivered at University
College, London, and it was also insisted upon that the modern
City is distinetly 2 modern invention, that it had no counterpart
in ancient times, and that as overcrowding is by far the greatest
of all sanitary evils, the mudern tendency to build houses with-
out any curtilage, is a most dangerous one, and caleulated to
more than comnteract the efforts which have been made to
improve the health of our cities.

I am quite willing to admit that it is not a matter of very
great consequence whether the death-rate of London e high or
Tow, and I feel very confident that if its inhabitants were polled
as to whether they would like a lowering of death-rate or an
increase of trade profit they would choose the laiter. Never-
theless, T hold the opinion strongly that if a city is to be kept
lealthy, its density must not be allowed to pass certain limits,
and the building operations must be carried on in accordance
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with some prineiple by which a proportion is maintained
between the cubie confents of a house and the avea of ground
it oceupies, That the interpenctration of the houses by open
spaces, and the making of house curtilage obligatory, are both
Hecessary measures if 1 eity is fo continue decently wholesome
[ have no doubt. I shall be told such a proposition is not
practieal on nccount. of the high price of building land, I am
corrv for it but I have not bren able to think of any other
regulation which would serve to prevent the overcrowding of a
citv, and, as for the high price of building land, that is largely
due to the absence of any adequate rule for defining the pro-
portion between the cubic contents of a house to the curtilage
which shall swround it.  Any such rule to be of any use,
st be an universal rule applicable to the whole country.

Many attempls have been made from the days of Elizabeth
Jownwards to restrict the growth of London, but all such
atfempts have proved unavailing, The most determined of
these atfempts was in 1657, under the Commonwealth, when
an Act was passed whicl inflicted a fine of one yem's rent upon
all builders and oceupiers of honses which had heen erected
within fen miles of the City Wall since the 25th day of Mareh,
1620, and further direeted a fine of £100 to be levied on all
pvrsthm who should ereet © Any dwelling-house, out-house, or
weottage within the Timits mentioned without assianing four
« geres of wromnd to every sueh dwelling-house, &e., respeetively.”
In 1757 when what is still ealled the New Road from Paddington
fo Islington was made, the Building Act provided that no house
chould be ereeted within fifty feet of the road, showing that in
the davs of Gieorge I1. our legislators had some sense of the
necessity for cheeking overerowding of houses. This law with
vespeet to 1he New Road has heen flagrantly broken, however,
duzens of times, and sinee then Moorfields lias been built upon
andd the Drapers’ Gardens in the City has been covered with
oftices.

Our modern methods of water-supply and filth-disposal have
given a fatal facility to the overcrowding of houses, an over-
crowding which ought if possible to be checked.

In addition to the scientific building regulations, I think
the incidence of local taxation might be regulated so as fo
check overerowding,  Ilouses should be rated in proportion to
the cubie contents, and open spaces round houses should be very
leniently dealt with when valuing for rating purposes.

[ think the whole of the sanitary rates should be levied en
bloc from the ground landlord. It is the aronnd landlord who
makes the chief profit out of overcrowding, and it is over-
crowding, more than any other condition, which sends up
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the sanitary rates.  Again, overcrowded distriets inevitably
deteriorate in value in time, and if rates were regulided by
enbic contents of houses, and levied on the ground landlords,
these persons would safeguard their own interests by observing
due care in laying out theiv building plots,

Again, 1 think we should be earveful how we abandon any
customs which serve to mitigate the evils of overcrowding,  We
are now engaged in burning all organie refuse, and some of us
are urging the eremation of the dead. 1 hold very strongly
that the proper destination of all erginie vefuse, ineluding the
dead body, is burial, and that the necessity of providing land for
vemeteries, i for the productive utilisation of ovganie refuse,
is a great and undoubted boon fo the living, by serving to per-
petuate open spaces in the neighbourhood of towns,  Destructors
and erematorin may be neeessary, hut it is impossible fo regard
the burning of organic refuse as a scientific method of disposal,
and most certainly it must add impurities to our already toe foul
atmosphere.  Effete organie matter of all Kinds, it rationally
treated (iie., superficially buried) will freshen the aiv and yield
an increase for the living.  When we wantonly burn such
valuable matter we ought to feel a twinge of conscience, as we
hope the servant-girl does when she lights the kitehen fire with
slices of bacon,

There ean be no doubt that in England the rural distriets
have been sacrificed for the sake of the towns, and that the
free importation of food has much impoverished the agriculfural
c¢lasses, I helieve that it is possible for the towns to materially
help the agrieulturist if they will make some serious attempt to
supply him with organic manure at a cheap rate.  If this is to
be done the refuse matter should be intelligently dealt witly and
sorted. A mixture of garbage, chemieals, broken hottles, and
clippings of tin, is of ne use whatever until it has been sorted.
1t is easy to put it all into a furnace, but an intelligent and
properly-instructed person would do something better than that,
The most productive ground in the whole country is probably
that devoted to market gardening round London, amd the
reason for this is to be found in the fact that stable dung is to
be got from London very cheap indeed—almost for nothing, |
have it as a fact from more than one market gavdener near
Isleworth that these gardens take habitually sixty or seventy
tons of dung to the acre per annum, and that hungry fand is
able to consume as much as two hundred tons per acre. It is

fo me an asfonishing thing that no London parish has had the
enterprise to arrange for the systematic carriage of its organice
refuse into the country by trains, and the establishment of a farm

These market gardens produce ¢

colony for its unemployed.
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wodigious amount of food, and pay (as compared with farm-
mel) very large weekly sums in wages, for they employ a great
many linds even in the depth of winter.

When in spring the {rain rons through these gardens all
ablaze with Dlossom and redolent of wallflower, with rows of
men and women husy planting, or hocing, or weeding, or gather-
ing, and ultimately as it enters London pulls ul) ol)pum_tc. 0
gaunt enclosure with a furnace in the middle and a despairing
notice on a big spoil leap, that (rlll}kol'.«i will he given away, 1t
is impossible not to make comparison ln'_t,\vre?u the right e
opposed {0 the wrong use of refuse.  And if Trafalgar b(]u;nc.
should happen to be filled with unemployed one is still further
driven fo 1he reflection that possibly such gatherings are but an
iustration of the old proverh that < wilful waste makes woeful
wint,” and that one of the legitimate occupations of these un-
emploved shonkd be to tun the organic refuse of the city to
productive parposes, i so extract work and food and wages
from their only souree, the carth, and in so doing mamntam open
spaces near cilios, fo regenerate the freshness of the air and keep
the inhabitants to some extent apart.

Sir THowas Crawrorn, K.C.B. (London), thought the paper an
able review of some Sanitary points pressing on the people, and that 1t
the remarks lead to finding remedies for the evils arising from fogs 1t
would be very valuable.  He was fascinated by Dr, Poore’s reference
to the advisability of every inhabited house being surrounded by four
acres of ground, which reminded him of the famous {hree acres and

a cow, a state of things which would be very advaniageous, but -

would, he was afraid, be impossible,  Dr. Poore had pointed to a
prowing danger, namely, ihat of substitufing elevated crowding for
surfnee crowding, e (Sir Thomas Crawtord) (!n_nbtcd whether t.h]s'»
substitution would prove a remedy for 0\'01‘1‘1‘0\\'(}111}_‘;. 1le wils him-
self in favour of splitting up the erowded portions of the City by
wider streets, and advoeated the incerease of open spices, but he did
not agree with Dr, Poore in the inerease of burial grounds. He
concluded by proposing a hearty vote of fhanks to Dr. Poore for the
very able paper which he had placed before the meul-l.ng; and remarked
on one important point which Dr. Poore had raised, namely, the
danger of Dbeing led away by statistieal figures, which, taking it on
the averaue, were apt to make London appear as a healthy place,
whereas many places in London were very unhealthy.

Mr. G. J. Syyoxs, FR.S, (London), said it was diflicultl to de.cide
on the most important point raised by the Leeturer, as he had given
so many. 1le thought that the London County C'ouneil had already
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enough to do without undertaking the fog question. He thought that
London fogs were not more frequent or opaque now than they were
forty yvears ago, he having vivid recollections of some splendid speci-
mens when a boy, but he thought they were becoming dirtier,  He said
that the supplanting of’ grass in London by pavement had tended to
counteract other causes of {he inercase of fogs. o cited an experi-
ment on the blackness of fous ho had wade at Cionden Syuare, M
3 o'cloek in the afternoon of a day on which there was a black fog,
he had been unable to distinguish white papers on a table near the
window from the black leather covering of the dable itself, whereas
on an ordinary day it was possiblo to do s0 at 10 a'clock at night.
He remarked on the distance blacks would travel.  Referring to
“The Doom of the Great City,” he said the theory of this pamphlet
was that earbonie acid had inereased to such an extent that every-
body died where they were.  Jle pointed out the fact that in Man-
chester, owing to the amount of sulphwe in the aiv, umbrellas had the
reputation of lusting a shorter time than elsewhere : and as a good
illustration of the dirty state of the atmospliere, remarked on the dis-
tance and with what clearness street Jamps were visible after a good
shower of rain az compared with after there lhad been no rain for
weeks,  Hlustrative of the thickness of the atmosphere he said there
were three prominent objeets situafed, two within w quarter of amile
of his house, and the third one mile away ;3 and that in winder even
the two of these were visible only about two days in a month,  Sun-
shine in London was certainly on the decrease, as evidenced by the
fact that roses would not now grow in the Botarical Gardens, and
that whereas he (Mr. Symons) had ripe grapes on the walls of his
house some fime ago, none wonld ripen there now, lHe had great
pleasure in seconding the motion,

Mr, Career (London) spoke of the advamtages 1o be derived
from the use of anthracite coal.  He personally had been using it for
years and found it much cheaper than any ofher coal. It could be
easily ignited with a gas poker.  1le thought that if the blackness
were to be eliminated from fog it would be a great: addition to health,
and it would not inferfere with labour. lle thought that houses
were being built too high for coal storage, and were outgrowing their
cellar accommodation,  Ile recommended anthracite coal, as it gives
no fumes, can be fingered withont harm, and ereates no duost.  le
burns slowly, and can be obtained already broken up, and burns
much longer.  Ile recommended that o trial should be given it as a
means for diminishing the blackness in fog,

Dr. J. ¥. J. Syxes (London) raised the question of 1he difference
between the cffect of inhaling vapour and smoke.  1n inhaling a cold
vapour it takes the heat away from the lungs, whereas a pea-soup fog
chokes one.  Kinds of fogs vary from moist vapour to dense smoke,
hence the difficulty of comparison. e stated that there were plenty
of vapour fogs which did little harm, and thought that the stagnation

DIECUSSION, 41

of the air and not the vapour was ihe cause of harm, e sluliled t]l'ﬂ‘t-
the density of a London fog could he g_::m.gvd by the hor.w.fmi,li }!110\1&1
ment of the wind, 10 was s carions fact that the bll:lll'l(.rb‘ wule
have such a bigh death-rate, seemg that there was such :It .ufiut Ut]I)(:ll‘l
space in front of the district, namely, the river. Jllr\ il:uug,ill ‘ ‘-“:i({
the front space of houses Jionld inerease with their he !;11} ‘ (- l,l. nid
that Medieal Oflicers of Health have no sl.:m(l:u'd 'nt lig .[ {-ltm .t‘l.
vequived by Tuman heings, e thought this was \1-‘;31-1;;1 or! }nm\'c(;
and was of opinion 1hat it should be su!nm\'lmb n.s.} '0-1 {)F?].r:r o
habitable room that dovs not possess & window {o W vich igh ldd
ain aeeess at east at an angle ni: 45* 1o tho sill should bu: L()‘Il.‘sll-(l l.L}
heatthy, e pointed oud l\m_lhnlgs-uvcl'lon}u-(l by J){'.Jlnoll ey W 11;::
would prevent animal refuse from Deing carried ont of s uill, ‘a.s .1:
had sugwested, viz., the cost of transport and of l:l]mllll. ’ l-(}u\:?ll
afraid that anthracite coal would not improve matters. .]“e'd:l\o .11(l(‘
the use of gaseous fuel, as s fumes diffuse more l'npul_\” tm'l:' I(L‘
cmoke of coal, The distinetion between these two 1s apparen ,11(31"1],
{akes the instance of a Russian vapour bath and a room in \\'11'1'(.;
there is o swoky chinmey. Smoke requires to be blown away, whils
grases diftuse and condense, o
Sir Doutnas GanroN, l\'.('.l’: ( London), said there \vasl t ]}mll)ni;llln
the paper read with which he did not agree, namely, lhlm; lngll ;111 ‘(w
ines were as insanitary as overcrowded low houses on l(:-L“i.L"r(.). he
ground. With regard to the Strand, he said that the (1}5?-1.1(, s (illl;
o from 1he river by high houses and densely-populated (hstr‘lct,_s.‘ ]“t-
caid the reason why the death-rale mode] ]qclgmg-hml‘seh l“ as t.k.‘;_
than in eround crowded houses 1s lh_nt- lhcrsa isa ir.oe (,'l‘l.‘(_‘.ll ]nl!onuo‘
wiv in and avound these artisans’ dwellings which was impossib vi in "1\;
ovorerowded ground houses, Referring lo.nuihl'm_'llc coal, he 11";;':- 1.
that better ventilation was produced hy fires which ]).l'f)(lllcthi ane
than by using amthracite coal.  With gas and anth_mcl_t‘e lf'u.:r one is
liable {o get carbonic-vxide back into the room, which is dangerous.

The vote of thanks to Dr. Poore for his paper was then put fo the
meeting, and arried with acclamation.

Dr. (. V. Poonn (Tondon) acknowledged the honour done him by
ihe vote of thanks, and desired to express his sense of il])pl‘(‘l'll;"l‘hOl]]{ ot
{he attention given him. ITe said that London should lll?tf)(:‘_la“etn
as an example by places which had a better chanee, and 1elt1111.n,,“ 0
overcrowding said that with regard to air-borne contagia the « ;m-,,elf
of intection in the open air was slight, whereas under a common 1({01
it wax enormous. e said that he did not believe that th'(‘. ‘]’l(‘lﬂ-fl
of a ity was improved by boulevards, as they only pushed everything
an «itker side and created greater (?\'(‘l‘(?l'()\“(]lllg 11.11(1('1' a qomrm;n
roof.  Paris was a case in point.  With 1'0;:.11'-(1 f(; high bmld.mga, ]u-;
cited 1he case of the Magazin du Louvre Paris, for “'h(_ln the
epidemice of influcnza prevailed 1,000 people in that place had it.
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THE HOUSING O THE WORKING CLASREN *

By I, PERCY BOULNOIS, M Ixst.C E,
Beaid al the Sessional Meeting, Mareh 8th, 1803,

' .
“ T sins of the fathers shall be visited upon the children,”
Phe sins of the speenlative builders of the past ave being now
visited on the ratepayers of fo-day. °

In most of the great towns of this conntry, owing fo {he
upid growth of their populations, habitations had to be pro-
vided ; .lmfurtun:ltcl_\', when the sudden rush took plm'vvflrmn
the agricultural to the whan districts, due to the discovery
of steam power and the consequent centralisation of mant-

Facturing industries, there were few, if any, laws rwrulniin-; the
erection of dwelling-honses, and, asa rvsulf,the wreatest llu.:i“)l('
accommodation was provided on the least pc:;silnlu aveas of
building land; and as the move well-fo<do ¢itizens l{'“-li‘hl'il‘
town houses, these were bought and converted into “rookeries”
by the speculators of the day,  In many towns, conrts or alleys
sprang up, with back-to-back howses facing these narrow
courts. A typical court may he thus deseribed :—

T'he area on which it is built has a frontace of 30 ft. fowards

a narrow street, and is about 60 ft. in déTvth: fl'untimrl-uu.l

opening on to this narrow street are fwo three-storied h?mlws:
under the fiest floor of one of these louses is a phwurc. or

tunnel about 3 't wide and 3 or ¢ ft. high, which tri\'(-'.:;‘ access
to the court behind, although in some cases this narrow passage

15 not covered in, but forms a narrow, trench-like n]wni:'?!r

hetween the gables of the two front houses.  In the conrt ave

two rows of three-storicd houses, facing each other u'i.l l

distance of only 6 or 8 ft., their backs being built against other

houses, which in their turn face against a similar (?()lll'i. The
houses lave 11 ft. frontage, and ave 11 ft. deep, including
wa]ls:', “_'ltll staircases inside the living rooms, and the only
ventilation being that which can be derived from the windows
opening into the court, which is a mere well-hole.  Some sixty
(ir‘ sc.:.\'c!]ty persons wil'l be found living in a court of this
(t(:httllul,l);ttlg-z,!“hwh is equivalent to a population of 1,680 persons
Such and similar buildlings were the ontcome of an abnormal

* See Appendix A,
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demand for eheap dwellings in towns and the dread of specu-
lnfive builders, that legistation might put a stop to their harvest
before they iad had time to “make hay.”

Another evil form of cheap dwelling is the mansion, or town
honse of a respectable kind converted into atenement building or
rookery,  These are well known in London, and consist of large
honses built. elose together, in which every room on every floor
is lot 1o a family, and even in some cases to more than one
family in a room, where they have lived harmoniously till one
of them took a lodger!

11, is not necessary fo dwell upon the horrors of such an abode,
where the ordinary daily necessavies of civilized life are absolutely
inadequade and can only be used in common with the teeming
population of such dens. '

fn order to grapple with the insnitary court property in
Liverpool, of which a deseription has heen given and models have
been shown, the Corporation about thirty years ago obtained
an Act of Parlimnent entitled “The Liverpool Sanitary Amend-
ment. Act, 1864,"* which empowers the Medieal Officer of
Health to present o the Grand Jury at Quarfer Sessions a
schedule of any houses that e may deem unhealthy in them-
selves, or any courf, alley, or any premises unfit for human
habitation, or in a condition, stafe, or sitnation, injurious,
dangerous, or prejudicial to health, If the Grand Jury coneur
with this presentment, after hearing evidence on both sides, the
owners must either sell to the Corporation for demolition, or
themselves demolish their property, and the Corporation have
to pay reasonable compensation. _

“ailing an agreement between {he Corporation and the owners
as to the purchase price or amount to De paid as compensation
for demolition, an arbitrator is appointed by the Loeal Govern-
ment Board, who decides the amounts to be paid.  There is one
point specially to be noted in connection with this Act, which
was the first of the kind ever passed by the Legislature, and
that is that there is no statutory obligation upon the Corpora-
tion to provide dwellings for the persons displaced by the
demolition of insanitary property, as is invariably provided for
in all other Acts dealing with this question.f The Corpora-
tion, however, have always endeavoured to sell the land, where
suitable, as eheaply as possible, in order to enconrage builders to
ercet healthy dwellings thereon available for the working classes.
This has been done 1o some extent, but, owing to the necessity
for leaving more area of open space and for other reasons,

* Spe Appendix 1k t See Appendix C.
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the accommodation provided has not been in any way com-
mensurate with the numbers of persons displaced. For instance,
up to the present date about 3,500 insanitary houses have heen
(Icmulishv(l, and only 334 six and four-roomed houses have been
erected by builders, and et at rentals varying from Js. td, fo
Bs. Gel. per week, as against 25, G, to ds, per week rentals paid
for the insanitary houses demolished, It may, howevery be
readily understood that the demolition of such houses as T have
deseribed to you is of far greater importance than the provision
of dwellings upon equivalent aveas,

In some cases, in order to avoid demolition, the Corporation
caused to be prepared for the owners schemes for the conversion
of theiv unliealthy properties into sanitary dwellings 3 and as
these proposed conversions arve extremely interesting, 1 Lave
prepared diagrams o explain the details.  (Copies of {he
dingrams will be fomud facing page 48,)

It was found, however, that the cost of alterations, and less
accommodation provided, disinelined owners to take advantage
of these proposals, and they preferved to he compensated in
qash by the Corporation and divert the money info ofher
channels. It is also fonnd that the owners of this deseription
of property have, as a rale, no means fo carey out alterations;
and a great deal of it s trast property, &e,, which makes it
difficult to deal with, short of sale il demolition.

Under the Act, which has been thus deseribed o vou, the
Corporation of Liverpool have up to the present time spent
£235,000 in the demolition of 3,500 honses, but «till much
remains to he accomplished.

‘T'he Corporation have also earried out a scheme under the
Artisans’ aud  Lahourers’ Dwellings Act, 1875, An avea
known as ¢ Nash Grove” was scheduled by the then Medieal
Ofticer of Health as an “unhealthy area” in the year 1875,
which comprised 22,487 superlicial yards (nearly & acres), which
cost the Corporation in compensation for trades, lands, huild-
ings, &e., £67,000, and the nuuber of persons displaced was
1,310 or £31 per head.

Many unsuccessful attempts followed to sell the site thus
acquired for private individuals or companies to erect artisans
dwellings thercon.  The land was offered by auction on two
oceasions with a modest reserve which was not reached, and
consequently in the year 1885 the then City Engineer prepared
plans, &e., and eventnally erected a fine block of artisans
dwellings, of which the following deseription will, I think, be
interesting.  The buildings are kuown as Victoria Square, and
they are bounded on every side by streets of 60, 43, and 30 ft.
wide, The site contains 9,195 vards, of which 3,924 yards are
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Nings and 5,271 yards in the approaches, and a
he cenive paved with asphalte, which
L light space, and is an excellent play-

The entire area occupied by the
buildings was covered with a layer of conerete 9 ms..thlck_, aful‘
Al the streets in the neighbourhood ave paved with S",l'lll.lll(,
sefts upon conerete; the site is thus ln':wtwid‘l_\' impervious, wit :
the most  beneficial - samtary vesilts, The  buildings e
n ostorevs i height and divided by thick party w:}lllsfm!.o
13 separate * dwellings,” each of 75 it. frontage and 306 ti in
depth, Fhese are placed facing the ¢ uadrangle, and thus
admit of a free civealation of air avound them.

Phere are 22 tenements in each wdwelling” approached by
a separate entrance from the quadeangle, the :.u'rungemclllt? oil
the rooms being as follows : On the gruuml, first, sccond, .m(f
third Hoors there are fwo tenements of three rooms and two o
{wo rooms, whilst on the fourth floor fllcl'lr,' are four two-room
fenements and fwo one-room fenements. Phere are 271 tene-

ments in all, made up as follows :—

ocenpied by dwe i
lavge ulwn quadrangle i {
gives nbundanee of airand
around for the children,

25% rooms.

86 J-room tenements.., e 200
]“l 2 1 1" 'YX s e n ls:-h 3
21- 1 " " LA X | ane [ R} 21 ’,

Supurinicn:lvnl’s House... 4

Total number of rooms 611

‘e three-room {enements are arranged as a 11\'1‘:15-1'001:1 or
kitchen, 13 ft.x 12 ft. 4 ins.s a large bed-room 15 ft. 3 ins. >i3,) g
7 ins. (capable of being divided by a sereen), a bed-room 1.
8 ins. % 8 ft. 6 ins.  The two-reom tenements ave arranged as
a living-room or kitchen, 13 ft. x 12 ft. 4 s, a bed -room
15 ft. 3 ins. x 9 ft. 7 ins. (capable of division as before).  The
one-room tenements are arranged as living and bed-room
combined, 12 tt. x 12 ft.  All the rooms are v ft. in height. 1

"The following table gives the floor space and cubical contents
of the rooms of each tenement approximately :—

o ; No. 1 : No. 2 g
LIvING-ROOM. BEDRUON. JEDKOOM, Total | Total
! ———— flour eubical

TENEMENTS. _1-‘lloor Cubical | Floor | Cubicsl | space. vontents.

3 Cubical ’
Flour | yce. |cuntents. apace, [eontents.

space. Icumcnts.' s}

b roomtene: ' l Iilﬂé 9943 o 3751
3.roomtencments| 160§ | 1443 | 146 1314 © 1103 }late | 9P
2.room tenements| 1605 l441§ 146 | 1814 3061 .].7)3'{1'
l-room1tceueumnt:~si 144 | 1206 | ... R T 144 2

exclusive of the sculleries, laundries, and

Norh.—These measurements are
h ¢ which the tenants have the fres use.

other sanitary couveniences, of all o

g e s P2ba g

e o

e

W B Iy T A P b SO0 5 Dl R S . e

T

.

e

_-\
e
2

el

i

(f

s

lak i

B Lk o



e

N

. ——
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"Pwo water-closets ave provided on each floor for the joint

use of the four tenants.  The dust and ashes on eael floor are
disposed of through ventilated shoots formed in the angle of
the lobbies leading to the water-closets, .\ laundry s placed
on cach floor for the use of the four tenunts, cach tenant having
the sole wse on a fised day, or portions of days.  On each side
of the laundry is provided a double stoneware glazed sink-trough
with water laid on to each, thus giving a separate sink to eacly
tenant.  Gas is laid on to all the tenements, and the supply
is under the control of the superintendent. The vents ave s
follows :—

"Three-roomed dwelling on the ground, fivst, or second floors,
5s. B, per week, and a two-roomed dwelling, s, . per week.
On the third and fourth floors a three-voomed dwelling is s,
per week, two-roomed dwelling 3s, 6d,, and one room 25, per
week.  The rent covers all charges, inchuling rates, gas, and
water

"The class of persons who ocenpy these dwellings is better
than that which was displaced, as the following table of the
oveupations and wages of the tenants of a block taken at random
will show :—

Uccupation Wager]  Occupation Wager Qcenpation Wages
ol v of : per uf yer
Tenant week. Teunant, ! week, Tenant. week.

Saddler ......... 81s. |2 Millers...... | 303, & 28z, | Cooper ............ ceenee| 004,
Coach Builder.. 26s, [Urinter ......°  2is. Carter ....... errreenen| 20
Weight-taker .. 258, | Labourer ..."  22a, Labourer ...............| 208,
Barman ......... ' 203, | Porter.. ...... s, Eabourer ....ocoecvnnne| 188,
Sailor....ceent ... | 208, [ Lamplighter, © 19, COOPEr evvvrrnnnrinennns| 102
Labourer ...... | 183, | Labourer ...1  17s. Porter .voocooveveineenn.| 178,
Charwoman ... | 8. [Charwoman .i hs. Cigar Maker (feinnle)| 12s
I
!

These persons are all of the real wage-carning class, whereas
the majority of those displaced were no doubt of the class ealled
the * submerged tenth,” and there is every probability that the
houses vacated by the persons now oceupying the Victoria
Square Dwellings have become oceupied by the class of people
displaced by the demolition of the condemned houses.

(Some drawings illustrative of the Victoria Square Dwellings
were exhibited to illustrate this porfion of the paper.) °

The Corporation have also crected another block of build-
ings on the site of this formerly “unhealthy area,” known
as “The Juvenal Dwellings,” which are only separated from
the Victoria Square Dwellings by a street, 45 feet in width,
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which rans hetween them,  These dwellings arve of the type of
[abonrers Dwellings, and consist of one large block facing
Caznean Streef, containing 50 tenements, with three blocks
behind containing 50 tenements, making a {otal of 100 fene-
ments and one shop,  There are only one and two-room tene-
ments and no three-room tenements in these blocks, and the rents
are as follows :—-s. and 3s. 9d, per week for two-room tenements
according fo height of floors, and 2s, Gd, per week for one-room
tencments, adl inelusive of gas, taxes, &e, The roofs have been
kept flat on which the washhonses were constructed.  ‘The
block plan shows the respective positions of these buildings,
with plans of the aveangements of the floors in the Juvenal
Buildings.

The population contained in the dwellings I have deseribed

are as follows :—
Mules, Pemales. Total.

Population of Vietoria Square Dwellings... 485 ... 501 ... 986

" « Juvenal Dwellings ... e 130 ... 132 .0 267

Totals ... e 620 .00 633 ... 1253

The cost of the Victoria Square Buildings was about
£58,000, that of the Juvenal Buildings £12,0406, or a total
of £70,046 for buildings, to which must be added the cost of
the land, £67,000, making a total of £137,946 expended in
carrving out these schemes, Irom this amount must, however,
be dedueted the sun of £2,797, the value of some surplus
tanel whieh was sold fo a builder, who erected fifty small four
and five-room self-contained cottage dwellings thereon, which
ceduces the total cost to the sum of £135,149. The annual
costs, consisting of maintenance, rates, taxes, gas, v rater, super-
intendent’s salary, &c., amount to £1,300 per annum for the
Victoria Dwellings, and £350 for the Juvenal Dwellings.  The
income from rents is £3,000 per annum from the Victoria
Dwellings and £8%5 from the Juvenal Dwellings, thus leaving
a net surplus of £2,245 per annum to meet the interest and
sinking fund on the capital sum of £1385,149, which it is
evident is not sufficient for that purpose.

The Corporation however decided, and I think justly so, that
the amount paid by them in compensation for the acquisition of
the land, which averaged £3 per square yvard, did not represent
its commercial value when cleared of buildings, &c., and they
have consequently assessed its value at £1 2s. 6d. per square
yard, which reduces the cost to £25,298 instead of £67,000, its
veal cost; and taking it at this value, less the £2,797 received
for the surplus land, the net return since the year 1888 has
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48 LHE HOUSING OF THE WORKING CLASSES,

been estimated to produce about 24 pev cent. on the wssuned
apital expended.

It is evident that in dealing with this question a conside able
loss must neeessarily fall upon the ratepayers, as it is impossible
to acquire land already densely cruw(\v(l with rent=producing
buildings at any such price s would make it possible to eveet
remunerative dwellings theveon, aned this faet shoubl never be
lost sight of in dealing with this highly impovtant problem of
the displacement and ye=housinge of the working clusses on ar
near the sites of their old homes in towns or cities.

It will be seen from the figures that have been given tad
the loss to the ratepayers of Liverpool was £82 per head of the
population of 1,310 displaced s and in Londen, where the
operations of similar Acts have been enforeed, ns much as £60
per head has been lost, this loss rc|ln'vsuniing part of the
penalty which the theifty taxpayer of to-day has to hear in
endeavouring to remedy the mistakes of the past,

'The problem that s thus been foreed upon fhe present
generation is of vast proportions, and has puzzled statesmen,
politicians, phil:mtln'npisls, wolitical ceonomists, wud sanifarians
for the last fifty vears. It is a problem which affects the
industrinl, social, intetlectual, and sanitary condition of the
working classes, and the prosperity of the industry of the
country. It resolves itself into how muel vent can the wage-
earning classes afford to pay, and can the small wage-carning
class be properly housed without State or philanthropic inter-
forence 1 and how far is such interference  or  assistance
justifiable without disastrously affecting that sclf-reliance,
which is the mainstay and backbone of a community 2 and how
far is such interference contrayy to the laws of politieal
economy, and detrimental fo the progressive cvolution of the
race!

Fven if help towards comfortable and sanitary dwellings for
the “submerged tenth’” and working classes s deemed ad-
visable, the best methods for this accommodation have by no
means vet been satisfactorily settled.  If it is necessavy to find
accommodation for the working classes near their work, and fo
Crerease our cities vertically as well as horizontally, then 1
think the problem resolves ifself into the following heads :—

(1) That the rental paid must be the lowest that is possible
for the maximum of accommodation,

(2) That the situation of the diwelling shall be convenient
for the daily avoeations of the occupiers,

(3) That the dwellings shall be substantially and sanitarily
constructed on healthy sites.
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11, PERCY BOULXNOIS, 49

(4) That each dwelling in the block shall be fo some extent
isolated, and communion avoided as much as is possible
under the circumstances.

An analysis of the above requirements show that in order
{o obinin low rentals, inexpensive materials and very little
arnamentation must guide tlle design, and that the site must
have heen obtained at a low price. I have caused to be
prepared some dingrams of a class of workmen’s dwellings
which are, 1 think, somewhat superior to the large high blocks
of dwellings,  With regard to convenience of site, this is of
course a great diflicully ;- cost of land, possibility of securing a
suflicient area, the value of the area for other purposes, such as
manufactories, &c., have hitherto proved considerable obstacles,
except where the local anthority has been prepared to lose
-apital in the purchase of the land,

*hat the dwellings shall be substantially and sanitarily con-
structed is of primary importance,® when we consider the
effect of massing human beings together in large numbers under
the same roof for any considerable period of time; for unless
very special precautions are adopted, these dwellings may gradu-
allv become saturated and soaked with hunan emanations, and
in the event of an epidemic breaking out considerable difficulty
would be experienced in checking it.

In the 7'imes of the 15th November of last year, in an article
on Inglish Ports and Cholera, the following appeared :

“ Probably more has been done in the way of slum improve-
ments than in any other line of late years, but it is feared that
we have in many cases only laid up worse trouble for the future,
for the vast structures known as *model’ dwellings are often
merely models of rotten construction and jerry bndeing of the
most shameless order.  One of the most experienced sanitary
inspectors in London, who has seen the old and the new in a
poor district, and has now under his charge forty of these struc-
tures, each containing from 200 to 4,000 persons, observed to me
the other day : ‘In a few years these buildings will be the curse
olf L({l}:lon, they are worse than the old slums we had before
them.

These are serious forebodings from a leading journal, and, if
true, point to the fact that the solution of the proper housing
of the working classes has not yet been reached.

Nearly all the legislation of the past wpon this question has

* Bee Appendix D.
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a0 THE HOUSING OF THE WORKING CLAKSES,

been with a view to replacing upon any avea the population
removed therefrom, the reasons for this obligation being, no
doubt, the desire to incommode the population as little as
yossible, to avoid any great change in the rateable value of the
aven dealt with, the desive to study the interests of the small
shop-keepers in the neighbourhood, and lastly, not to disturb or
extinguish vofers.

I think it is a matter well worthy of this meeting to discuss
the question from the point of view as to whoether it is o veally
sanitary measure to perpeinate crowded arveas, even under
better and more healthy civcumstances; and if it would not e
wiser to discourage this centralization of the population into
towns and citics, imd endeavour on the other haud to provide
suitable, self-contained, and more interesting habitations for
the real working classes in the suburbs, leaving the “submerged
tenth ™ to be dealt with in Municipal or State common lodging-
houses.*

If there is a neeessity, as it appears there must be, for the
yatepayers' pockets to contribute to this problem, if it is o he
carried into partially successful operation, and if, as 1 have
shown, this is to cost the capital sum of from £30 o L£60 per
head, coutd not this money be more usefully applied in making
arrangements for the cheap carriage of the working man to his
suburban cottage, which could he built far cheaper than in a
city, and have also a garden and plenty of space around it?
Cheap means of Yocomotion have grown rapidly in the immediate
past, the merchant and the shopkeeper no longer live close {o
their work, why should the labouring classes? 1 would suggest
that a bond fide working man should he carvied by train, tram,
or *bus at State-aided fares; that he should live in a house on

the hire-purchase-system, away from the squalid surronmdings
of even the most palatial block of artisans’ dwellings, and by
this means his personal self-interest and self-reliance would e
strengthened instead of deterioratedas it is by such communism
as he is forced into under the “ block ” svstem; and with the
prospect. in view of one day becoming a frecholder he wonld
be more likely to become a peaceful, law-abiding citizen, with a
veal stake in the interests of his conntry.  The law should be
made to deal with insanitary dwellings, cither as aveas or any
premises unfit for human habitation, in a summary manner.
No one is allowed to sell poisonous food, no once should be
allowed to let unhealthy dwellings ; they should be condemned

* Ses Appendix G.
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and demolished, or ¢losed against the possibility of letting them
as habitations unless the owners consenfed to alter them in
accordance with modern sanitary requirements,

These views may be considered as utopian, but I believe they
are the real solution of the problemy and they are shared by
some of those who lhave wgiven this question their careful
consideration.”

Much has of necessity been omitted from this short lecture,
as the time at my disposal naturally eurtails many points whicl
might be raised wpon this debateable question, hut I have added
severul Appendices, which may he useful for refevence, 1 have
omifted all reference to the latest legislation on the subject,
and the effeet of the Housing of the Working Classes Act, 1890
(53 & 1 Vie,, Chap, 70), which has practically superseded the
thirteen or more Acts which pl'c(-c(lc(\ it.T I have omitted all
details of the neeessary points to he considered in the proper
arrangements for the construction of artisans’ dwellings, and of
their management after ereetion. §

I have omitied any mention of the successful operations that
have been carried ot in many fowns, Londen included, in
connection with the establishment of Corporation Common
Lodging Houses, which scems to be a wise, economical, and
effeetual solution of some portions of the problem,§ in which
direction London and Glasgow have set good examples; and
I have abstained from quoting any statistics of what has been
done throughout the country towards the erection of model
artisans’ dwellings or otherwise, ||

In conelusion, let me summarise what I have endeavoured to
convey by this paper

(1) The need for sume action owing to the overcrowding of

our urhan districts, arising from special causes,

(2) The magnitude and difficulties of the subject.

(3) The impossibility of complyving with the Acts, except at

considlerable loss to the ratepayers.

(4) The action that has been taken in comiection with the

question by the Corporation of Liverpool.

(8) A deseription of how that work has been carried out.

(6) That if the “ Block ” system is right, then great care

must be exercised as to healthiness of site and con-
struction.

* See Appendix E. } See Appendix D.
I See Appendix IV § See Appendix G,
| See Appendix II.
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52 TIE HOUSING OF THE WORKING CLASSES,

(7) That it is impolitic and insanitary to try and replace on
the same area the displaced population,

(8) That if State interference is not mischievous it should
be used in the dircetion of spreading and not cen-
tralising the population,

(9) That the working man shonld be encouraged to hecome
the owner of the house e occupies,

(10) That the so-called “sulmerged tenth™ should be pro-
vided for by State or Corporation Common Lodging-
Houses.

I trust that this paper may add something to the already

voluminous literature upon this interesting social and cconomic
question,

APIENDIX Al
The Law attempts to define “Labouring Classes™ as follows:

“Tor the purposes of this scetion the expression ¢lahouring
class’ includes mechanies, artisans, labourers, and others \.\'m'lung
for wages; hawkers, costermongers, persons not working for
wages, but working at some trade or handicraft without cmploy-
ing others, except members of their own family 5 and persons
other than domestic servants whose income does not exceed an
average of thirty shillings a week, and the fn’milics of any such
persons who may he residing with them” (Cheshive Fines
Committee Act, 1893, Sec. 5).

Arrexnix B.

Particulars of the Liverpool Sanitary Amendment Act,
1864, and the subsequent Statutes amending that Act :—

The principal Act provides that if the Medical Ofticer of
Ilcalth shall find that any court,® alley, or any premises 1s or are
unfit for human habitation, or in a coudition, state, or situation
injurious, dangerous, or prejudicial to health, he shall report
the same; and if four houscholders report to the Medical
Officer of Health that discase exists in any court or alley, he is
required to make an inspection. The report of the Medieal
Ofticer of Health is to be made in duplicate, and the principal
Act requires that he shall deliver one report to the "Town Clerk
and the other to the Clerk of the Peace. An imporfant

* The term * court” includes a street having an entrance of less than 40
feet in width.—Act of 1864, Section 3, as amended by the Provisional Order
of 2nd May, 1879.
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amendment. was made in the principal Act by the following
sections of the Liverpool Improvement Act, 1882 :—

See. 78, A report by the Medieal Officer of Ilealth, under
the Liverpool Sanitary Amendment Act, 1864, as to
the condition of courts, alleys, and other premises
need not be made and signed in duplicate, and a copy
need not be delivered to the Clerk of the Peace
unless the Corporation specially so direct.

Sce. 70 Where the Medieal Officer of THealth has made a
report. to the Corporation nnder the Liverpool Sani-
fury Amendment Act, 1864, the Corporation may
from time to fime (whefher or not a copy of the
report has been delivered to the Clerk of the Peace,
or a presenfment has been made under the said Act)
acquire by agreement all or any of the premises in-
cluded in such report, or any estate or interest therein
or in any part thereof ; and any premises, estate, or
interest so acquired by the Corporation may be sold
or otherwise dealt with, and disposed of in like man-
ner as land and premises acquired by them under the
Liverpool Sanitary Amendment Act, 1864, and Sec-
tion 26 of that Act shall have effect accordingly.
Any moneys which the Corporation are for the time
heing authorized to borrow or apply for the purposes
of the Liverpool Sanitary Amendment Act, 1864,
may be borrowed or applied by the Corporation for
the execution of this Section.

Sec. 80. Nothing in this Act shall be coustrued so as to
impair, or prejudicially affect, the procedure by way
of presentment under the Liverpool Sanitary Amend-
ment Act, 1864, in cases where the Medical Officer
of Ilealth, with the sanction of the Corporation,
delivers a copy of any report under that Act to the
Clerk of the Peace.

It will be observed that where any property mentioned in the
Report of the Medical Officer can be acquired by agreement,
no further preliminary steps need be taken by the Corporation
after the delivery of the Medieal Officer’s Report. If, however,
it;is desived to take any property by meaus of compulsory
purchase, the following steps have to be taken under the
principal Act:—

(1) A copy of the Report has to be sent to the Clerk of the
Peace, and a copy to the owner of the premises, to
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; s
whom a notice las to be given that the Report will he ! for the accommodation of at least as many persons of the il
taken into consideration by the Grand Jury at the workinge elass as may be displaced in the aven with respect to L
next Sessions, | ! which the scheme is proposed in suitable dwellings, which, sE
(2) The Clerk of the Peace is rec nived to lay the Report | unless there are any special reasons to the contrary, shall be ¢§
before the Grand Jury to nmLe a presentinent thereon, situate \’\"li!llll lll(-.l](nnit_s of the same areit, or i the vieinity i
according to their view of the requirements of the : “"i"“f'f (38 and 39 Vie, chap. 80, see. 5).
case j It is true that some amendments fo this J_\cf. ]rm'tly 1'0])0‘.'1!ed
o ) ' ' this clanse, but although the legal compulsion of the provision
(8) The Clerk of the Peace is then to send 2 "”l'.","f. the ' of “suitable dwellings” didl not remain so severe the moral l
swesentment to the Town Clerk, whose duty it s to obligations remained wnaltered. |
]ay it before the next meeting of the Couneil. n 1 |
(4) The Council ave requived to forthwith order the City Cerxiix D [ 1
Engineer fo proceed in the matier, and e is divected . Arresoix D, e
to survey the premises, ad to prepare a plan and A few points to be considered in connection with the erection g
specifieation, of Blocks of Artisans’ and Labourers” Dwellings. Vi f
(5) When the plan and specification have heen prepared the : (l)) :;"“‘I”'.""";‘S “l!f‘”": i wide innmerviows ste SERI
City Engineer gives notice to the "Town (erk. (:.) pen surroundings and wide impervious streets. | SHHRI
) L : X (3) No possible stagnation of air, BRI i
(6) The Town Clerk is then required to forward a copy of (1) Substantiality of buildings and best materials in con- S
the presentment to the owner of the premises, :'md. {o Strtetion, Commensurits with cconomy, L
4 inform Lim when and where the plan and spectfication (5) Perfeet plumbing and best sanitary appliances. e q i
ooy may be inspeeted. (6) Prevention of spread of five and facilities for escape, L ¥
1 : The owner has the right of appeal against the presentment (7) 1\:“ basements or cellars, I t
— ' to the next Quarter Sessions, and that tribunal is empowered (8) Each tenement 1o have only one door to lainding. SRR
BB to make an order in the matter. The Act also provides for an Y lsul:}iinn of (:':I(‘I.l fenement, S
| ' appeal to the Queen’s Benelh, Within three cnlcnc!m' mm'lths (10) I"crloct \'Ull'lllil,ilnn. of v;u:h YOOI, S 1}
I after the service upon him of the notice the owner 1s requived (11) Separate W.C/'s, sinks, &e,, to cach fenement. R hIE
i H to signify in writing whether hie is willing to efieet the wn.rks, (l}!) Heating :uu! !1ghtmg to I{L‘ imcluded, }f possible, in rent. AL
K k or whether he requires the Corporation to purchase the premises, (13) Ample provision for washing and drying clothes, Aot f kR
R If the owner eleets to cffeet the works and makes default, (14) Ample provision for quick removal of dust and other Her "J ;
q lf the Corporation are empowered to execute t.lwm and to reim- _ ,“‘]"." }\:l'usv. - i* |
i : burse themselves by the sale of the old lll:lt('l’lzlls and to recover (lu.) hllllpllt:lf.\- of (-onk‘mg ranges. . . RN ; i : _
) 5 the balance, if any, from the owner. .If the pr.csqutlncnt (16) Rules for prevention of overcrowding, sub-letting, &c. i
: requires the total demolition of any premises the buildings are (See also Appendix J.) i i i j;
VpE to Le removed, and it is obligatory upon the Corporation to piy IR N
l'i'fl ' compensation, including the value of the buildings and the site i BRI R RS !
kK thercof, unless the owner shall desive to retain the latter, in Arveexpix L, P R
which ca;c ]lacévill 1_1]01: be able to build upon it without the . WonrkinGg MEN AND THEIR 1IOMES. ' :
: ons : Council. i e
, g B (,01}?;31(1:25%5 to?cm?puﬂorv sale the steps preseribed in the Lands 'A’t a Political ():(ulf"m't-ncc held in Sheftield on December 13th, - Hi
| Clauses Act have fo be taken. 16})2, the Hon. €. Stuart-Wortley, M., in t]nc chair, there :
T being also resent Mr. Akers Douglas, ALD, Sir E. Ashmead-
I o Bartlett, Siv ¥. Dixon-Ilartland, M.P., Siv F. Seager Iunt,
- ! : Arrexpix G, M.D, Sir AL Rollit, M.D., and others ;
LF I With regard to the provision to be made for re-housing the . Mr. T, Wrightson, M.P., moved—* That the time has come
! ‘ population displaced it is necessary for the scheme to “provide when Parliament may well afford facilities for the acquirement
i
3
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56 TIE NOUSING OF THE WORKING CLASSES,

by working men of their own homes.” Tle said he wished to
bring forward a plan by which the credit of the country could
be utilised for the benefit of working men, by making available
a laree amount of cheap money for the purpose of building or
pm'cﬁnsing dwelling houses for the working classes, Ilis pro-
yosal was that municipalities and other local authorities should
Le empowered by Act of Parliament to borrow from the State
certain moneys every year, in some reasonable proportion to
their rateable value and their building requivements, and that
they should lend the same to the bond fide working man who
desired to purchase or build a dwelling house for his own
occupation, and this on the easiest possible ferms, which,
without profit to the municipality, would cover the obligation
to the State and the bare cost of administration.

Sir Albert Rollit, M.I%, seconded the resolution, and expressed
his sense of the value of our municipalitics, pointing with pride
to the fact that the Marquis of Bute had taken office as Mayor
of Cardiff, and that Lord Tredegar had also faken an active
and uscful part in local administration,  The proposal of Mr.
Wrightson was on the lines of social and political (Ic\'vlnpmvnt.

Whilst this paper was in course of preparation 1 find that
a Bill, entitled * A Bill to secure the provision of Cheap Trains
in London,” will be brought before trlis Session of Parlinment
by Sir John Blundell Maple, Sir Algernon Borthwick, Mr.
Bucknill, and others, which states in the Preamble that “having
regard to the congested state of the population in the central
and other parts of the administrative County of London, it is
expedient to afford greater facilitics for the residence of London
Working Classes in the outer suburbs.”

This Bill, if carricd, would make it obligatory on every Rail-
way Company, having a terminus in London, to issuc, by all
Workmen’s trains arriving at that terminus in the morning
before eight o’clock from any Station within twenty miles of
the terminus, daily Return Tickets at fares not exceeding those

specified in the following seale :

Maximum
bistance between Station and Terminus, Rteturn fare,
Not exceeding five miles... eee 2d

Exceeding five miles and nof exceeding ten ... 4d.
Exceeding ten miles and not exceeding fifteen... 6.
Exceeding fifteen miles and not exceeding twenty  8d.

Such tickets are to be available for the return journey by any
train departing from the terminus after five pm. on the day of
issue, and after twelve noon on Saturdays, There is a clause
providing that the Board of Trade may interfere supposing the
Company refuse or neglect to comply with the 01'(ler in the
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. PERCY NOULNOIS, b7

manner provided in {he  Cheap Trains Act, 1883.” The Bill
does ot in any way propose that the fares should be State-
aided, but. it is suggested that the Railway Companies alone
should bear the cost of the carriage of workmen to and from
their work at reduced fares,

Arvrexpix I¢,
Hovusina or tne Wonrkixa Crasses Acr, 1890.

Before the Iousing of the Working Classes Act, 1890
(53 and 54 Vie,, chap, 70), came into force there were about a
dozen Acts of Parlinment of different dates dealing with this
question, which were most confusing and complicated to under-
stand and somewhat contradictory of each other.  These have,
fortunately, been repealed or amended, and the procedure has
now been much simplified and extended, under which loeal
authorifies can close or demolish dwellings unfit for human
habitation; and powers have been given for dealing with
schemes on smaller seales than those contemplated by the old
Acts, and the payment of compensation simplified and certain
payments to oceupiers, &e., authorised, and the law on the
subject generally improved.  Tor instance :—

(1) Any arca may be excluded, or lands may be included, as

the exigencies of the case require.

(2) Approaches may he widened or opened out for the pur-

poses of ventilation and health. '

(3) Dwelling accommodation must be provided for the

working classes displaced by the scheme.*

(4) Proper sanitary arrangements must be provided.

(5) The scheme must distinguish the lands taken compul-

sorily.

(6) The scheme may be carried out by the freeholder under

the superintendence and control of the Local Authority
under certain conditions.

* Where a scheme comprises an area situate elsewhere than in the county
or city of Londou, it shall, if the confirming authority so require (but it shall
not otherwise ba obligatory on the local authority so to frame their scheme),
provide for the accommudation of such number of these persons of the working
classea displaced in the area with respect to which the scheme is proposed, in
suitable dwellings to be erected in such place or places either within or with-
out the limits of the same area as the said authority, on a report mnde by the
ofticer conducting the local inquiry, may require. (53 & 54 Vie, e, 70, sec. 11,
sub-sec, 2.) A local authority may, for the purpose of providing accommoda-
tion for persons of the working classes displaced by any improvement
schienig, appropriate any lands for the time being Lelonging to them which
are suitable for the purpose, or may purchase by sgreement any such further
lands a8 may be convenient. (53 & 54 Vie. ¢, 70, sec. 32.)
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FiT THE HOUSING OF TiHE WORKING CLASSER,

(7) Compensation for lands and interests to be based on the
fair market value, due vegard being had to:

(«¢) Nature awl condition of property.

() Probable duration of buildings.

(¢) State of repair.

(d) No improvement made to the property after
publication of scheme to be taken into aceount,

(e) Lividence to be allowable as fo fietitions values of
rents by reason of the property being used for illegal
purposes, or overcrowded,

(f) That the houses are a nuisance or in a state of
defeetive sanitation, or not in reasonably good repair.

() That the houses ave unfit and not veasonably
capable of heing made fit for lnman habitation,

(8) All rights of way and casements shall be extinguished on

purchase of the luuls, &e. '

These are all very important powers, and the thivd part of
the Act consolidates the Labouring Classes Lodging-House
Acts, 1831 and 18835, and empowers Urban Authorities to pro-
vide loduing-houses for the working classes, cither by purchase
or renting of land, or appropriating land belonging to the
authority, or to convert any buildings into lodging-houses and
fit them up, or to purchuse or rent from other persons existing
or future lodging-louses,

Areexnix (.
A Muxiciran Lobcisg-IIouse™®

“ At the invitation of the London County Couneil, a number
of ladies and gentlemen yesterday afternoon visited Parker
Street, Drury Lane, where an experimental ¢ Municipal Lodging-
louse’ has been erceted by the Public Iealth and llousing
Committee of the Council. The establishment has Deen
prepared to accommodate 326 men with lodgings.  They will be
lioused in separate compartments, which are 8 ft. high, 7 {€. long,
and 4ft. wide. The rooms are lit by eleetricity.  The house
also contains a large general room, a kitchen, a library, a shop
for the sale of cheap provisions, and a lavatory fitted-with haths.
Among those present were Sir Walter de Souza, Lord Lingen,
Lord Monkswell, Alderman Beacheroft, Commissary-General
Downes, Colonel Probyn, Mr. John Burns, M.P., and Alderman
Fleming Williams.  As Chairman of the Public Health and

* BExtract from The Times, Janunry 26th, 1803,

————
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Housing Committee, Alderman Beacheroft explained that in
1890 the Housing of the Working Classes Committee of the
Jast Council made an enquiry into the common lodging-house
accommmodation in London,  "They found that theve were some
900 of these houses, accommadating over 30,000 persons. The
members of the Committee nspeeted many of the worst of these
houses, as well as some of the best, and as to the worst he could
only say that no words could adequately depict the misery of
them, — Subsequently the Committee visited seven lodging-
houses in Glasgow, started by the Municipality, which were not
only remunerative, but had in no way interfered with private
enterprise.  As a result of the investigations of the Committee,
they recommended {he Council {o eveet a model lodging-house
on the DParker Street site, mud the Council approved the
proposal.  The work of erceting the building was put out to
tender, and the cost hiad been kept within the amount of the
contract—L1.1,300,  The furnishing had cost £1,250, and with
the addition of £3,700, the value of the site, and £1,100 for
architeets’ commission, a total of £20,850 was reached, To
secure 2 return of 3 per cent. on this, and such a sinking fund
as would ordinarily be required to replace the cost of building
in 80 years, a yearly gross income of £2,450 was required.  To
meet this the Council had fixed the charge for a bed at 5d. a
night. e coneluded by defending the ereetion of the house,
and traversing the objections which had heen raised against it.”
An important experiment carried out by the Glasgow Cor-
poration has been the providing of common lodging-houses.
The first experiment was made in 1870, when the Corporation
opened the Drygate and East Russell Street lodging-houses 3
and, even in the fiest vear, these establishments, which were on
a small seale, were financially successful, the expendifure at
Drygate being £181, and the revenue, £341; and at Kast
Russell Street the expenditure was £88, and the income £163.
The Corporation inereased the number of their common lodging-
louses, aud now have seven large establishments, the latest one
being opened in 1879, The large lodging-house for men, that
in Clyde Street (Calton), has been opened since 1878, is a large
well-built stone building, which cost about £14,000, Thereisa
large dining-hall, and abundant accommodation in the adjoining
kitchen for cooking,  Lach inmaie is allowed the use of cooking
utensils, and cooks his own food. There is a lavge recreation
room. ITach man can have the use of a small locker by
depositing sixpence for the key 5 and the sixpence is given back
on his returning the key. There is accommodation for 550
lodgers, who, in addition to comfortable, clean beds, have the
use of the recreation and dining halls, the kitchen range and
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60 THE NOUSING OF TIIE WORKING CLABSES,

cooking uteusils, and facilities for washing their clothes, &e,
all for the charge of 33d. per night, or, if they wish to indulge
i the luxury of an extra sheet on their bed, the chavge is 4id.

er night. Fach lodger has lis own enclosed sleeping closet,
in which is fitted up a spring wire mattress, covered with a hair
mattress. The lodgers ave not allowed to go upinto the slcu\ﬁng
rooms during the (i?lj,'ﬁlllo. The Superintendent of the Clyde
Stroct establishment estimated the “floating ” lodgers at thivty
to fifty per day, nearly all the remainder being men whoe have

no family tics or friends, and live ahmost constantly in the
hiousc.

A shap is fitted up at each establishment and cavried on by
the Superintendent, who takes the profits as part of his remune-
ration.  All articles of food are soLl in these shops at ordinary
trade prices ; but lodgers may, if they prefer it, purchase their
food outside. A Superintendent informed the deputation that
2 man can live in the lodging-houses at a cost of ds. 1o 5s. a
week,

One of the seven lodging-houses—the one in East Russell
Street—is set apart for females.  The charge is 8. per night,
and 14d. per night for a_child occupying the same bed as the
mother. One woman, who was in the house with three children,
was charged 5d. per night, all of them sleeping in one bed-closet.
A great many women lodging in the house support themselves
by ncedle and other work, which they do in the hall, and then
go out and sell it.

The Corporation Committee are considering the advisability
of building a lodging-house for the accommodation of married
cou]‘)lcs.

The success of the Corporation lodging-houses has been so
great that private enterprise has now taken up the work on
similar lines.

The cost of the seven lodging-houses has been about £85,000.

The following is a return of the total revenue and expenditure
of each lodging-house from the year of opening up fo fay 3ist,
1840 :—

Drygate e b om0 | £26,678 ) £16,624
Greendyke Street ... .. .. .| 1876 £20363 | £12,151
Portugal Street T L] 1sr8 | £19691 f £11,163
Clyde SITEEL o e oen e e 1878 | £18,175 | £10,854
North Woodside Road Tt ) 1818 | £18,156 | £11,582

Ilyde Park Street ... e .o 1879 | £18,180 | £11,677
East Russell Street (Females) ...] 1870 £06,744 £5,492

Opened. TNovenus. | Expenditure.

. PERCY BOULNOIS, 6l

Arvpennix 11

From a return made in January, 1843, by the Borough
Engincer of Sunderland, from questions that he had addressed
to forty-cight towns, it would appear that in reply to the query
«Have you under this or any other Aet acquired and demolished
yoperty of an insanitary chavacter? " only five towns seem to
ive {nken advantage of the Acts, though a great many replied
that schemes were before their Corporations with a view to
adoption,  Where advantage had been taken of the Acts and
artisans’ or workmen’s dwellings erected, it would appear that
the return on the total outlay was not very encouraging.  The
rents chavged varied apparently from 2. to Gs. Gil.

Arvrexpix J.
CorroratioN or Liverroon. LaABourers’ DWELLINGS.

Itules to be observed by the tenants, in order to secure their mutual
comfort,

1. Rents will become due every Monday morning, and be payable
in ndvance, if demanded, One week's notico to quit must be given
to, or by, any tenant before leaving, such notice to be given to or by
the Superintendent before 12 o'clock, and on a Monday only.

2, A deposit of five shillings will be required from each tenant,
which will bo held as security for the repair of cracked or broken
glass, loss of keys, &e., and be returned at the expiration of the
tenancy, subject to any deductions for such repairs as have not been
executed or of rent due, and to the terms of Rule No., 17, The
decision of the Corporation Surveyor as to the amount of the
deduction to be final and conclusive.

3, Cracked or broken panes of glass must bo immediately repaired
by the tenants, The chimneys in use will be swept, when considered
necessary by the Superintendent, free of charge to the tenants, to
whom intimation will be given twelve hours previous.

4, No tenant will be permitted to underlet or take in lodgers
without obtaining the previous sanction of the Corporation, or to
keep a shop of any kind.

5. Care must be taken that no cotton waste, cotton, or anything
likely to choke the water-closet is put therein,

6. Ashes and dry refuse only to be thrown info the dust shafts.
Tenants arve earnestly requested to observe this regulation, which is
necessary to preserve the healthiness and comfort of their dwellings.
Anvthing likely to create an obstruction or bad smell must be pot
aside for the scavenger’s cart, which will call daily. All liquid refuse
to be thrown down the water-closet or the sink, according to the
nature of the fluid.

7. Intimation must be given to the Superintendent in cases of
fever or other infectious or contagious disease, and the tenant must
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02 THE HOUSING oF THE WORKINU CLASSES,

also ngree to allow any ease of infections disease ocenrring in his
rooms to be removed to a Hospital,

8. The Liverpool Gius LFittings Company, Limited, shalt le at
liberty, by their agents or workmen, from time to time, to enter iy
dwelling, at all reasonablo hiours of the day, so as to examine and, f
necessary, vepair the Automatic (1as Meters tixed therein, and to
collect the penee deposited in such Automatiec Meter.®

0. The central plavground being provided exclusively for tho use
of the tenants, ehildven will not be allowed to play on the stairs, in
the passages, or in the Jaundries.

10, Passage floors, Jandings, stairs, closets, and laundrey to bo
swept cach morning before Ten o'vlock 3 washed and stoned every
Saturday, not later thau Ten o'clock at night. The tenant af the top
of cach stairease, whose turn it s, shall commence to sweep, wash,
&e., s far as the next floor, the tenant in turn on that floor shall do
the same to the next, and so on to the basement.  The tenants on
each floor taking the work in turns, commeneing  with the one
inhabiting the dwelling with the highest number. Where o dwelling
or dwellings on a floor are unoceupicd, the whole of the tenants
using that part of the staivease to undertake the vacant duty among
them.  Shonld there be any dispute as to the cleaning or sweeping
required, or as to the tenant whose turn it may be, the matter shall
be referred to the Superintendent to decide, whose decision shall be
fnal. Tenants who, in the opinion of the Superintendent, ave, by
age, sickness, or infirmity, unable to do {heir proportion of washing,
cleaning, &e., may be excused, and their work must be done by
the other tenants,

11. Washing must only be done in the lnundry ; fenants will not
be permitted to use the Jaundries for the washing of any clothes but
their own. Al elothes must be dried in the laundry, and no clothes
must be hung out or laid eut to dry.  Each tenant will be allowed
1o use the lamndry for one day in each week in rotation, and should
any dispule arise as o the day for washing, the matter shall be
settled by the Superintendent.  After the washing is finished the
tenant shall elean up the Jaundry, and dry the washing boiler—this
is always to be kept dry when not in use.

12. No dog shall be allowed to be kept on the premises,

1:3. Tenants are not allowed to paper, paint, or drive nails into
the walls or woodwork, without the consent of the Superintendent,

14. No business notice or sign to he exhibited or aflixed to any
portion of the premises without the consent of the Superintendent.

15. The Superintendent is not permitted to accept any gratuity
whatever.

16. The Corporation to be at liberty, by their agents or workmen,
{0 enter and inspeet the state of repair or cleanliness of any dwelling
at all reasonable hours of the day, and to execute any repairs thereon,
and to inspect and test the Gas Meters therein.

* 'Phis is not necessary where the lighting is included in the rent.

DISCUSSION, 63

17. T'enants who, in the opinion of the Corporation Surveyor
shall negleet to observe these rales, misuse or improperly occupy any
of these dwellings, or cause or create any discomfort or inconvenience
to their neighbours, shall be subject to immediate cjectment at the
expiration of forty-cight hours’ notice in writing, and to the for-
feiture of the deposit, without remedy of any kind on account of
sueh ejectment and forfeiture, and the Corporation shall not be liable
to any claim by such tenant for damage arising from such ¢jectment
and forfeiture, ?

For the mutual benefit of {ennnts, they are severally requested to
see to the careying out of the above regulations.

N.B.—Receipts for rents will only he recognised, which are given
onspecial Rent Books,

Form of Application for Deellings.
Name oo i
Ocenpntion  o.ouev e ieiiiiii i
Presentaddress oo oo i
Number of Rooms required in house ...,
Whether married orsinele ... 0 ao. .
Number of ¢hildren residing with parents ..
Agesofboys oo oo
Agesofgivls (.. oo
Do you agree to abide by the Rules? ., ...
Name of perzon to whom applicant refers

PO R R R N I LR I

Applicant’s signature. . ... ... ...

Date. ..

PR R N A R R ] e

i M, . .y 3
| Sir TroMas Crawrorn (London) said he was sure that cveryone
wd listened with very great pleasure to the paper, and invited
remarks or questions upon the subject.

Mr. Rarusoy (London) asked what would become of the inhabi-
tants of insanitary dwellings while these were being demolished ?

N M, Kersuaw (London) asked whether the drains in the Victoria
quare Buildings were constructed in terraces, or whether each house
was drained separately ?

.Blir._ Beacnerorr (London County Council) said he bad listened
with interest to the paper. There was one thing the author had
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04 TIE HOUSING OF Tk WORKINUG CLABSES.,

omitted to refer to, viz,, the great difficulty of clearing areas and re-
housing the population so disturbed. e asked how in § ut lf_rc,'s:luuii
that were destroyed, were to be prevented from reappe .um.-,,. 3
was no use clearing away the present slums if fresh oml.-c \\'u-u
allowed to spring up in their place. 1o thought that ny \(Iml{'" a.:.
Tondon was hampered by the want of a proper Bye-law-Ma l]nlb
Authority, so long would this bad state of things continue,  llo
was convinced that unless the municipality insisted that the lmnlugg
of houses should be at least twenty feet from tho l‘():l‘ll\\‘ﬂ_\', n‘mttef_:i
would not be improved. 1l advocated the London _(.,mmt.\' IL'(:”'L“
preseribing how houses should bo built, e agreed \\.ﬂh. the lec |tn'u-
as to cheap fares on trams, trains, & In places where m]sn;}n nll_\
houses were demolished, there was onl_\' room for ubo}lt n;- lt W0
people unhoused, which of courso liL‘t‘Cf‘.\'ltMU(l sOme )ortmln 0 it w\:n
going farther aficld ; and to faciliate this there should bo cheap fares,
not only in London but in the country at large.

Mr. Brasuunn (Architeet, London County Couneil) said he con-
curred in nearly all the author had said,  lle remembered being
consulted as to Cross’ Act years ago, and he thought then that the
obligation to re-house the population on the site of the tlcmnhttf:ﬂ
was fatal to the Act.  With regard to the query as to what was
done with the people whilo the alterations wero being muldv, lllli:
course they spread into the surrounding neighbourhood, and hardly
ever came Dack at all. 1o had known people who had been comn-
pensated for removal from one insanitary sile, purpnscl.\'.gn lt'O
another in order to get compensation agaii. '}lu had known 1.t. n:
happen three times, making it almost a trade.  The result of um{nlli.,{
improvements is that the class of people removed does not cm;w milu
to the same spot. 1le entirely concurre('l‘m the epinion that the
population should be spread out more. The wealthy and commer-
eial classes had left the central districts which they used to inhabit
of old, and the poor people only lived there for the sake of I}ne
charity they could get. Mo thought the real way to scttle the
matter was to do it kindly, and not to un-house unneeessarily, and
also not to promise to take the people back. With regard to fares,
he thoueht that no State-nided fares were wanted, but that tho
fares would reduce themselves in time, as they had done in the
past. e said he eould now ride for a penny, 8 distance which used
to cost fourpence or sixpence, and the same sort of tll'mg.\\"ould con-
tinue. 1le differed from the lecturer as to the ﬂ(l}'lS{l])lllt.\' of the
working man owning his own house. e thought it was better to
move at will if necessary, and not be fixed to a certain spot.

Mr. T. Gonxior (London) said he was a working man, and knew
where the shoe pinched. 1le thought the working man should .bf,:
distributed over a larger arca, which would give him an opportunty
to carry out his tastes. e entively concurred with the lecturer as
to the necessity for chieap fares, and thought that no profit ought to
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be made out of the working man,  Regarding trainy, if you did not
start early, you hud to pay the full fare.  Ile thought that the cheap
trains ought 1o be made to run at times more snitable 1o the working
man,  With regard to the henefits the working man would derive
from going further out, ho thought that unless he had suflicient
time ho would not be able {o enjoy the benefits,  As an example he
took the building trade, which he said entailed very laborious work.
One had to get up ai 530 a.m, so as to begin work at 6 o’elock, and
awd then work nine hours 1ill H o'clock, making it 7 o’clock or later
before one could get home, thus leaving the builder no time to avail
himselt of the benefits which it is said he wounld derive from going
further afield, e was strongly of opinion that the hours of labour
should be shortened,

Dr, E. Winrovansy (London) said that the objection to the work-
ing classes going into the country was that they would go outside
of the wunicipality of London, and into distriets where there was no
proper building supervision,  As an example he took the case of
Tottenham, where there were thousands of jerry-built houses, and
lnnd quite undrained,  Tottenham is outside the metropolis, and
cannot enforee building supervision.  This state of affairs generates
the germs of slums,  He thought the block system of houses was too
exclusive in tone to be suitable for the elass for whom it was intended,
viz, the working mun,  The system, however, possessed the advantage
of dryness of sife and ventilation of drains, but he thought that
blocks ought in future to be built under strict supervision, Ile said
that some existing blocks were worse than the houses they had
superseded.  Ile knew of blocks where the stairs were not open,
where the soil-pipes were inside, where the closets were in the lobby
in the middle of the house, where no light whatever could get to
them,  Very often the cistern containing the drinking water was in
the closet itself : in some cases the dust shoots had sliding doors
opening into the living rooms, the effluvia from them being very bad,
and the eause of many diseases.

Mr. Bouryors (Liverpool) in reply said : firstly, as to what would
become of the people unhoused, they would of course disappear from
that: spot and go elsewhere, Secondly, with regard to drainage of
the Victoria Buildings, this is done by means of soil pipes which are
outside, as ave the closets, as shown in the plan of the Vietorin Square
dwellings, Liverpool. e was pleased at the concurrence expressed
with his views generally, e regrefted the state of thingsat Totten-
ham, and could not understand how there could be no bye-laws and
no inspectors there.  1le thought that London must be administered
m a very much worse manner than the provinees. Such a state of
things as pointed out by some previous speakers, would be impossible
i large provineial towns such as Liverpool, Manchester, and Glasgow.
Regarding the line of frontage and having this set back, he pointed
out that this was a very expensive matter indeed, as the authorities
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ation if they had all ve-builf houses

wonld have to pay heavy compens e-bu )
l Regarding insamtary

<ot back twenty feet from centro of voaduay,
property and compensation, hethonght sueh property shoukd he mlz:tlu
unsaleable by lnw, e was obliged to Me. Giorniot for having spoken
as o warking man, and with regard to the dillienlty lor .\\-urk_mg.lqun
{o go any distance away oll account of their hours; he \\.usui npu_um.\
{hat the hours were too long for good labour,  Work Defore breakfast
jor instance was, he said, of no value whatever and should be

dispensed with,

Sir Tionas Crawgonn (London) said he had very grem pleasure
in proposing & hearty vote of thanhs to Mr. lh.mlum's‘ for .““.,.\.[w{\i
interesting paper he had favoured the meeting with, IIu‘! papel lm ‘
been shown to be interesting by the number ol _.~|w:|1..v1's it hat
brought forth, e said e had seen o grond lll‘lﬂ‘ of \\ull:l\‘mg !"Iu-'lll 1:{
some of the poorest districts of Deptford and Gireenwich. - He
found that men and women who are willing to work (he would not
deal with the submerged tenth) find a difficulty as to how to mannge
with families in block buildings, staiveases being dangerous and
inconvenient where childen were concerned,  The working Jnan
liked the independence of a collage: and he thonght that lllﬁil:lllllll;'.\
cottages might he replaced by samtary cottages,  He agreed with the
Jeeturer that every inhabited house should be made ]mlnlnl:lv, and
that landlords should be compelled to make honses sanitary,
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SOMIE GENERAT NOTES ON THE WORKING
01" LONDON MAIN DRAINAGE SYSTEM.

By W. SANTO CRIMP, M.Inst.C.E., District Engineer,
London County Council.

Read al « Nesstonal Meeling, Aprit 1240, 1893,

Wiy asked to read a paper at a Sessional meeting of the
Institute on “Experiments in the London Sewers” the author
felt that the title was an impossible one, heeause although he had
made numerous observations of various kinds in the main sewers
of the metropolis, the general results, obtained under various
conditions and at different times, ave without that continuity
so desirable in placing on record observations, which would
possibly by some few persons be regarded as authoritative,

The subject of “ Main Drainage,” again, is almost threadbare,
and although the author would perhaps be enabled to place a
few new faets before the meeting later on, he could not hope to
add mueh to 1he knowledge of his audience.  Engineers, again,
are so accustomed {o deal with dry facts and figures that they
become as a body singularly unimaginative, and their writings
are therefore as n rule devoid of that piquant inferest for the
general publie which alone seenres popularity, and consequently
a widely-spread interest in the subject discussed.  If, however,
a popular novelist. writes an article for the papers on some
really diflicult problem of engincering, attention is at once
arrested, and onr novelist hecomes a hirst-rate authority, even
althongh his facts be all wrong. Such a case recently came
under the author’s notice with regard to the sanitation of a
northern subwh, and a writer of really delightful works of
fiction, who has done much in the cause of humanity, allowed
his splendid imagination to play him a trick when dealing with
a subject of great dificulty, and with regard to which experts
are by no means agreed.

In this paper the works on the north of the Thames will be
more particularly referred to, because in the first place they are
under the immediate charge of the author, and he is therefore
familiar with their details, and in the second place the general
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68 YOTES OX LONDON MAIN DRAINAGE,

principles of the works ave the same on Both sides of the river,
ihe main difference heing one of population, since ahout three
million persons contribute to the sewage works of the north
side as against about one half that number to these on the
south.

With regard to the subject matter of this paper, the popular
writer would probably say that the most naticeable vesult of the
working of the London main drainage systen s the pouring
into the atmosphere of a nausealing vapour, by means of the
sewer ventilator, and it must be acdmitted that in this divection
there are some gronnds for complaint, 1 is however most wrafi-
fying to the sanitaviun to kanow that Doth the County Council
and the various District Boards of Works and the Vestries, are
aradually but surely converting the old defective sewers under
their respective charges into effective and self-cleansing ones.
It is perhaps searcely necessary to wrae that no system of sewers
can approach perfection, unless 1he sewers papidly discharge
all the liguid and solid matters that may enter them.  The first
step therefore towards lessening the offensivenesss of sewer-air
is to properly construct the inverts of the sewers and o employ
judicions flushing where necessary, A street ventilators itl
wnpaved ronds—and in wide roads these are not necessarily
objccti(mnlnlc-—shnultl be provided with dist hoxes i order to
prevent the detritns from the surface of macalamised roads
falling into the sewers and forming dams, which cause evil-
smelling deposits to aceumulate.  In narvow roads, and in thase
districts in which there is little vehicular traflie and pedestrians
use the roadway as much as the footways, ventilators carried up
as high as possible by means of some convenient object, are
most desirable, and this system is heing gradually extended in
London as well as in other towns.

With regard to the general question of sewer ventilation, the
authior’s observations in the London sewers, coupled with constant
inquiries among the sewer-flushers, confirm all he had said
clsewhere as to the effeet of the wind in causing movements of
cower-air. 11e had even observed cases in which large volumes
of hot Tiquid poured into the sewers from breweries had caused
a wreat rise in the temperature of the sewer-air without
producing more than a local distwrbance s there had merely
been a sudden discharge of sewer-air through the nearest
ventilators, but the effects have been quite local s and he is
catisfied that in sewers the wind is by far the most powerful
agent producing movements of sewer-airy, and therefore the
only one that need be recognized,  Sometimes the currents are
upwards, sometimes downwards, and in fogay or calm weather
ihere is little or no movement other than that due to displace-
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ment by reason of the varying sewage-flow, The wind therefore
is the ngent which might be easily made to ventilate sewers
when it is necessary 1o do so, ' |
Before leavinge this part. of the subject he could inform the
meefing that the Main Drainage Committee of the London
County Couneil are most anxious {o throw all the light they
an upon {his most troublesome problem, and with fhat view a
well-known seientist, Mr. Parry Laws, has, at the request o‘f
the Committee, made a number of experiments on the cmn'posi-
tion of sewer-uir both from {he chemical and biological points
of view; and, although these have not been (:um])lzic(l it has
up to the present, not been demonstrated  that pnth:;lowié:ﬁ
organisis are  present i sewer-air. They certainly (lohn()t
abound as persons with highly-developed powers of imagination
assert 3 indeed, when the sewage has been caused to fall into
the sewers from a height, in order to produce splashing, the
germs—if present—succeeded in eluding the learned pm?éssor
with a eare most remarkable in so small and undeveloped an
organisin. still, the author does not wish to convey the
1mkr\|:cssiun {hat he thinks sewer-air harmless,
¢ may next consider the working » Mai ainage
Svstem from the sewage treln::\"'il]\mr" (;f fth"‘}[:m-] Dh"'mgb
: iy al point of view, and as the
systen conveys both rainfall and sewage, it would at first
appear to be difticult to indicate to what extent the system
performs ifs functions as a sewerage onc. "The meeting will
remember that in the great inquiries into London drainage
that have heen made by Royal and other Conmissions, that a
mass of information is given with regard to rainfall, and its
‘('!}".(:i; Il‘!l ausing stnrm'(hsc]‘lm';_:es. Recently, however, the
Jhief Engineer fo the Council, Mr, Binnie, veported upon this
question, and as the author assisted him in obtaiuing the ma-
terials for the report, he could shortly give the generlj':ll results
of the inquiry. Instead of looking at the question from the
older points of view, it was decided to ascertain what proportion
of the sewage was delivered at the outfalls and what escaped at
the storm-overtlows, It was not difficult to attain this object
since each storm-overflow is in charge of a man who keeps a
record of the time during which it is in operation. Inlth‘c
!‘t'slllf: it. was found that about ninety-six per cent. of the sewage
is delivered at the outfall works, the remainder escaping at tﬂe
storm-overflows.  But in addition to the sewage conveyed to the
ou.ti:lllls, a very large proportion of the street washings due to
rainfall are also so disposed of, fo the great advantage of the
river, so that on the whole the sep:u‘até system, if :I(Topted n
the case _uf London, would not appear to be as satisfactory as
the existing one. At the same time, it is only right fo add that
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the conditions aficeting the Main Drainage System have heen
much improved since the works have been under the chavge of
the London County Council.
1t is somewhat remarkable that the late Board of Works—
ander whose régime some of the finest and most enduring
engincering works of the age were construeted—should have
allowed the machinery at the principal pumping stations to have
fallen into a state of disvepair, which esulted in a great wasie
of fuel and the inefiective working of the main low-level outfall
sowers.  This latter state was productive of serious evils on the
north side, as the low-level sewer was allowed to remain always
sur-charged, thus bringing the storm-overtlows conneeted with
it into operation nc:u‘ﬁ' with the occurrence of every shower
of rain, and also preventing the subsidiney sewers at the East
End, and also at Westminstery from performing their functions
properly. The late M. Gordon, however, when Chicf Engineer,
gave instructions to have the sewer pumped down, which was
accomplished  with some ditliculty, ns the pumps were worn
out. New pumps have, however, been now provided at Abbey
Mills, and are in course of construction at Crossness, and on
the north side, as well as on the south, the low-level sewer is
always kept pumped down, to the great advantage of the
ratepayers, since the coal conswmption at Abbey Mills is only
81 cwt. per million gallons pumped, to be reduced fo about
6 cwt. when the engines are compounded —a contract for
which has been let, as against 12} ewt. hefore the new pumps
were provided, whilst from the sanitary point of view, the
greatly lessened storm-discharges into the river in the midsi
of the metropolis is most gratifying,  The meeting  will
remember that, acting under the advice of their Chief Engincer
and Sir Benjamin DBaker, the County Comneil are contem-
plating extensions of the Main Drainage System, rendered
necessary by the growth of population, which will probably cost.
upwards of two millions sterling. A part of the stgrarested

oxtensions in conneetion with the drainage of the East End-

is already in hand.

We may next briefly consider the manner in which the
sewage is disposed of.  As is well known, the gigantic precipita-
tion works at Barking and at Crossness are the ontcome of the
inquiry of the last Royal Commission on Metropolitan Sewage
Discharge, and form part of the recommendations of the
Commission. As the works are alike in principle, those of the
north side will only be described. The dry weather sewage

flow at Barking varies from about 85 million gallons per diem
to about 115 million, the mean being about 105 million. During
periods of heavy rainfall the rate of flow is for a time much

W. SANTO CRIMPE, 71

merensed. The ontfall sewers have always been said to be
capable of discharging 33,000 cubic feet per minute, their
apacity  being ealedafed by the well-known  formula of
Evtelwein ;. but recently means for ganging the cefiluent have
heen provided, and discharges of about 45,000 cubic feet per
minute in rainy weather have been registered, and there is
strong evidence that the sewers have, in the past, discharged
even Jarger volumes, and the author thinks that Kutter’s
farmula gives the true discharge within a small percentage ;
at any rate, the formula as simplified by Mr. 1lenry Law,
Molust. G B, may be safely used when further modified as
in the following form:
150 \/ 8

S where
Uit \/ n

v == veloeify in feet per second.
t == hvidvaulie mean depth,

s = sine of slope,

The co-cfticients have been slightly modified by the author,
and the results appear to be quite satisfactory, as far as the
northern ontfall is concerned.  The caleulated  discharging
apacity of the northern outfall sewer by the formulae mentioned
is as follows :— '

Exvtelweina e 35800 e.f, m.
Kutter (uadified) .. 46,8000,
KU EEr eenerrererarronnesss D040 4,

With regard to the sewage ontfall works at Buarking, the
works ns constructed by the late Metropolitan Board of Works
consist of thirteen settiing tanks for precipitation purposes, each
tank is thirty feet wide and the length varies from 860 feet to
1,210 feet, These tanks hold collectively about twenty million
aallons or about two and three-quarter hours sewage flow during
the period of maximum discharge, after making allowance for
those out of work for cleansing operations. “There are in
addition, works of an extensive and very complicated character
for dealing with the sludge, consisting of seftling tanks, sludge
stoves, and pumping machinery,  There is as well the old
storage reservoir, built when the outfall works were first con-
structed, and this now acts as an efluent water-store to some
extent, so that the bulk of the cftluent is discharged upon the
ebb-tide, ”

)_Ac‘cording to the Joint Report of the Chief Engineer, Mr.
Binnie, and Sir Benjamin Baker, the works at Barking, including
two sludge steamers, cost £525,000, and those at Crossuess about
£330,000; while since the date of the report three more steamers
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: ‘ L lhave been procured.  But further works and extensions, not of ' sladge steamers, eaclr of o carrving capacity of 1,000 tons,
| o a very expensive character, are contemplated 3 and when the or 1,300 cubie yavds, af a cost of about 3. per cubice yard, a
'& works on both sides ave complete, it will no doubt be found that : most gratifying result from both the sanitary and the ratepayers’
they have, with the five Sl“‘\gl' stenmers, cost about one million 1 wint. of view, for as regards the former, there is no gainsaying i
sterling, ! ihe faet that the river Thames is less polluted at this moment i
With regard to the general design of the Barking Works, : than it has been during this cenfury.  Whether finality has i :
although there ave in existence very many suceessful examples i been reached the author will not venture to prophesy; the 1 tii:
: of settling tanks which are worked upont the continuous system, Phames alone can answer that. question, as it will assuredly do e
those at the outfalls were designed for working on the inter- ; on the conjunction of a lot summer witls a small flow of upland i :
mittent principle.  This involved cﬂhu-ui-wntvrdis|lms:|lm'rnngc- ' water, Then, and then alone, will the true effect of the present i f
ments of an extensive and complicated nuturey aue wenerally of aperations be demonstrated. : " g i
an ineffective chavacter, since it was fownd in practice at Barking If further treatment shonld be found necessary, then either : ! il 1
that & very large proportion of the sludge eseaped with the lanel treatment, or filters so-called—which it may be remarked B EH
. offluent. 1t was the anthor’s duty, in conjunction with Mr, ave not. filters in the ordinary sense of the term, but rather ,i :
| Binnie, to find a remedy, and after car fully, and indeed nitrifiers, or the removal of the ontfall works to a point lower i
| anxiously, considering the matter, it was deeided to recommend down the viver will probably he resorfed to. i §
’ the Council fo alter the system to the continuous one, and after In coneluding these remarks upon the treatment of the Ton- i ! i
obtaining the approval of the Couneil, the necessary structural don sewngee, reference must be made to the eriticisms which have A i
alterations were carvied out at @ cost of abont £2,500. The in the past heen freely indulged in as regards the method of Ly i
f sewage was forthwith treated upon the continuous principle, sewage treatment adopted. Tt is now proved that the treatment P H IR
and the sludge produced and sent to sea from Barking results in the separation of nearly all the suspended matters, U TR
5, immediately rose from abont §000 tons per week o about and the lessening of the dissolved organie impurity by about cp RS
‘ 93,000 tons for the same period, whilst the working expenses 15 per cent., therefore it is argned by some that the treatment ﬁ. , , T
X - were very materially reduced, and the efiuent does not now is insuflicient.  But the condition of the Thumes has vastly e ‘,[t' i :
. : contain more suspended matter than is found in that of other improved, and 1he foreshores adjoining the outfalls ave clean and i e
i -: succossful works of a like nature.  The Crossness Works were ‘ inoffensive, whereas they were, hefore the sewage was elarified, E BRI
L ;o also re-arranged, and now are worked upon the same lines as in 2 most abominable condition, and it may well be asked why : BRI ai
g4 those at Barking. The chemical treatment is that vecom- ,’ such an apparently slight improvement in the effluent from the P ', T
A g mended by Mr. Dibdin, the Council’s chemist, and consists in ; chemieal point of view should be productive of such execllent S i
i ] do the addition to each gallon of sewage of from four to five graing resnlts,  The anthor venfures to think that the explanation L !’ il §
‘4 ' of lime in solution, and about one grain of protosnlphate of iron : must he sought in a study of the action of micro-organisms. AR BIHE
't ! | also in solution.  As before stated, clavification is very success- ‘ It is well known among hiologists that ferments ave mainly of 1 aibp
R 1 fully performed. The total estimated cost of dealing with hoth - two kinds, the wrobian, living in the presence of oxygen, and HERHIE HH
131 the sewage and the sludge during the ewrrent financial year is . the anwerobian which do not need oxygen in order to perform v Hg +h !_:-;5
W ¢ about £110,000, or about 30s. per million gallons, o their functions. _ S I
g i The sludge produced at the two outfalls during the cnrrent o The following experiment of John Tyndall’s is a beautiful e I ik
E g year will, at the present rate of production, amount to about two P illustration of the great difference between these two classes of ol e
: ‘ million tons, or say two-and-a-half million cubic vards, which - organisms, he says: “A drop of lignid containing those small RS ai
; E | wonld cover 500 acres to a depth of about three feet, or the o nl:gunisms is placed upon glass, and on the top is placed a cirele “ §§
i whole of Vietoria Park to a depth of six feet, Battersea Park o of exeeedingly thin glass—for, to magnify them sufliciently, it jj;éﬁ I
g to a depth of seven feet six inches, or Iyde Park to a depth is necessary that the object glass of the microscope should come ,i i I
] ! of two feet, whilst if the sewage from f"‘hic.lf the sludge s ; very close to the organisms. Round the edge of the circular P e
L i obtained were placed upon the sludge in Vietoria Park, it P plate of glass the liguid is in contact with the air, and inces- SRBRERHE Y
: would form a mass about 1,100 feet in height. This vast L santly absorbs it, including the oxygen. Ilere, if the drop be Sk .
'ﬁ i mass of polluting matter will be transported to the Barrow L charged with bacteria, we have a zone of very lively ones; but 1o s
IR IE Deep, some fifty miles below the outfalls, by wmeans of five L through this living zone, greedy of oxygen and appropriating it, R ?
LN . : S L
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the vivifying gas cannot penetrate to the centre of the film, In
the middle, therefore, the bacterin die, while their pevipheral
colleagrues continue active, I a bubble of aiv chanee to be
enclosed in the film, round it the bacterin will pirouctie and
wabble until its oxygen has been absorbed, after which all thenr
motions cease.  Precisely the veverse of all this oceurs with the
vibrios of butyric ancid.  In theiv case it is the pevipheral
organisms that ave fivst killed, the central ones remaining
vigorous while ringed by a zone of dead.  Pasteury, morcover,
filled two vessels with a liguid containing these vibrios; throngh
one vessel he led aiv, and killed its vibrios in half an lour;
through the other he led carbonic acid, and after three hours
found the vibrios fully aetive, It was while observing {hese
differences of deportment fifteen years ago that the thought of
life without air, and its bearing upon the theory of fermenta-
tion, flashed upon the mind of this admirable investigator.”*
The bearing of this experiment upon the pollution of rivers
is obvious. 1t the suspended matters in sewage are not removed,
they are deposited in the bed of the river, where the oxygen,
dissolved in the river-water, is merely brought into contact
with its surface and cannot penetrate its mass; henee the
organic matters in the mud or sludge are broken up by puire-
factive ferments, which produce sulphuretted lydrogen and
other evil-smelling compounds, whilst on the other hand, if the
sewage is clarified before heing discharged info o river the
dissolved organic impurities in_ the efffuent ave disseminated in
the river-water, whieh, if suflicient oxygen be present, teems
with ferments which break up the organic matters info
inoffensive winerals and  gases. The aathor ventures to
give this explanation in connection with the fact that the
Thames is in a vastly better condition than would appear
to be possible if the question were discussed purely from the
chemist’s point of view. If further confinnation of the views
advanced by the author were needed, it may be found in the
Report by the State Doard of Health of Massachusetts, 1590,
where, at page 5335, the results of observations on the water of
lnkes and ponds at different depths are given, and it is clearly
demonstrated that when mud at the bottom of deep lakes
contains organic impurities, the lower layer of water becomes
very foul. “ Water drawn from near the bottom of such Inkes
containg, besides much ammonia, usually a large amount of
offensive gases such as sulphuretted and carburetted hydrogen,
while dissolved oxygen is completely absent.  In foul water of
this character the vavieties of animal and vegetable life which

* “The Floating Matter of the Air,” Juhn Tyndall, 1833,
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we find in the water nearer the surface arve almost, if not
entirely, absent, and bacterin are abundant.” o

In conclusion, the author would like to remark that in his
oninion the solution of the huge problem of London sewage
disposal will be aceomplished by land treatment, or with the
aid of those minufe organisms which nature has provided in
countless numbers, in order to perform her w('n'l{ in her own,
as vet perhaps, mysterions manner, Organic matter must
be broken up and rendered harmlegs, nature provides  the
means if man will employ them intelligently and aid her in
Lher work + and although we stand as it were but upon the
threshold of this new science, it will he conceded fhat already
our views upon the subjeet have been broadened, and we have
been enubled to break away from many of the traditions handed
down to us by some of the pioneers of sanitary scienee.

Sir Rounnr Rawnissox, K.C.B. (Chairman), said he would confine
himself at the moment to proposing a hearty vote of thanks to M.
Nanto Crimp for his most instructive paper. The vofe was thereupon
responded 1o enthusiastically.

My Hesney Law, M.Inst.CLE. (London), said he had been acquainted
with the subject of the metropolitan sewage for many years. 1le
ealled attention to the enquiry held some time since, by order of the
Ilome Seervetary, before Siv Charles Hartley, Sir I'vederick Brm.nwel],
and Siv Douglas Galton, ns to the alleged creation of shoals in the
Thames at. Woolwich, Barking, and Crossness, in consequence of the
discharge of the metropolitan sewage at Barking and Crossness ; the
result of that enquiry, as expressed in the award of the Arbll'mtqrs,
proved that the shoals in question were caused by the dredging
operations which had been carried out by the Thames Conservators
for the improvement of the navigation, At the later enquiry whieh
took place betore the Commission on Metropolitan Sewage Discharge,
of which Lord Bramwell was Chairman, althongh much evidence was
wiven as to the polluted state of the river, it was shown that the
riverside population was more healthy than those people who lived
further nway from the river. His own view was that there was no
sitch ]m]luli'on as 1o warrant the expense of carrying the sewage down
to the sea. 1o thought the present method best and most economical,
The argument that the existing system of throwing the sludge into

the sen was a waste of valuable material, reminded him of the case of

the copper slag at Swansea, which, containing a large per centage of

iron, an attempt was made some years since to reduce the iron, but

the expense of doing so was found to be greater than obtaining the

metal in the usual way from the ore. No doubt sewage sludge
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contained fertilizing propertivs, but in most eases it cost more than it

was worth to make use of it,

Sir Ronrr Rawnixsos reminded the meeting that he had held an
enquiry, the result of which showed that the banks of the ‘Phames
were much nudded up by the dischavge of the settling tanks,

Lieut.-Col. Joxes (Carshalton) referred to two papers similar o
Mg, Santo Crimp’s, which had been read at the lustitution of Civil
Engincers. e contrasted the two and found one practical and the
other theoretival,  Ho did not. think the Thames was by any means
pure, and he agreed with the Medieal Otlicer of Health for the Port
of London in the opinion expressed in hix report of October last,
Ile attributed the vecent improvement greatly to the more general
use of destractors and to the pumping mills,  He thought the state-
ment that the transport of sludge cost -kl per ton was rather startling.
He would have liked te have had more information vegarding the
overiflow,

Major Lavonock Frowen ( London) referred to the abuse of storm
overflows into {he Thames and Lee.  On one occasion he had seen
the storm outlet into the Lee at Old Ford turn the head of a havge,
and he had known the water raised as much as six inches by the
outflow of sewage during a storm. e thought the outlet might be
carried clsewhere, or the sewage treated chemically,  The Lonlon
County Council had looked into this matter but had never done any-
thing, although he had been informed that for eight days last year the
sewage had been treated chemieally, but the river was worse instead
of better after the treatment. ‘There was at the present {ime an
epidemic of small-pox raging, which he attributed entirely to the
conditions protuced by abuse of the storm-outlet. He considered it
a great pity that the pumping machinery at Abbey Mills had been
allowed to get out of order. The whele subject required time for
experiment, but he did not think the best way of overcoming the
difficulty was to take the sludge out to sea; if at another l:irlm;',e
which he might name they took their sludge oul to sea, they would
wish they had never been born. )

Mr. R, W, Peneoanize Binen, M.Inst.C.E. (London), said he was
pleased to hear that there was an improvement in the state of the
river. e had assisted the Corporation in proving the bad state of
ihq river, in consequence of which the new works had been erected.
With regard to Mr. Crimp's belief that a hot summer and a small
flow of upland water would demonstrate the eflicieney or otherwise
of the present system of sewage disposal, he had had occasion to
ascertain the fact that if the sewnce were taken twenty miles farther
down, it would do more good in the way of dilution than if the flow
over Teddington Weir were increased six or seven times.  Referring
10 the chemical treatment of sewage, he said chemists shounld study

DISCUSSION, 11

what was the partienlar condition of sewage that made it yield to
chemical treatment, 1 was clearly shown, by {he experiments made
by Mr. Dibdin, that there was more difference between the effect of
the same treatment on two different saumples of sewage, than there
was between the effeets of the mildest and (he strongest treatments

of any given sample,

Dr. G, V. Poori: (London) said e thouglit they were coming to
come solution of the matter now that people were heginning to sce that
the purifieation of the viver was & biological and not an engineering
question,  Referring to the state of the Thames, he said that at the
time of the building of the new London Bridge the old \\'utor:works
were in existenee, and up to the beginning of the century the Thames
was pure enough al 1,ondon Bridge for the water to be distributed to
the inhabitants. e had 5o doubt. that the impurity of the Thames
was due to tho great jucrease in population and to the fatal invention
of water-closets. 11 was very important {liat villages should not be
allowed to copy London, e said that the nitrogenous matter m
the sewers was worthless, as nobody knew what town sewage was
composed of, and it could not be depended upon. One of the first
things to be done was 1o make large manufaeturers dispose of ther
own waste products,  Tie hadno doubt that c:wcrun_mniul matters were
of wreat wse it takenw in theie dvy state, and if this could be done 1t
would greatly assist the erops and give work to the unemployed.

Mr. AL 15 Asoreses (Hampstead) advoeated the system of drainage
devised by Dr. AL Carpenter as opposed o the present London system.
He thought the proper way was to give the sewage to the land, and
said it should be distributed in difterent directions over the country.
Personally he thought the state of things at Barking was intolerable,
and thought that the example of Berlin should be taken, and Dr.
Carpenter’s system looked into,

Mr. Rouknrs Fren, M Inst.C.E, (London), welcomed the fact that
the County Couneil and the Distriet Boards of Works were changing
the present defeetive sewers into self-cleansing ones, which he
regarded as a great reform, ‘Phere were undoubtedly a large number
of bad sewers in London. 'There was one point in the paper he
thought rather misleading: it was the statement that the present
precipitation works were the ontcome of the inquiry of the Royal
Commission. This might be taken to mean that in carrying out
ihese works the County Council were carrying out the recommen-
dations of {he Commission, whereas this was not quite true. The
Commission recommended this step as a preliminary means only,
and went on 1o say that the liquid was not sufliciently free to be
permanently discharged into the river, and should be further treated
and sent on the land. They considered there was suflicient land tor
the purpose north of the river, but not on the south, so that the
liquid must either be carried over to the north or else out to sea.
The Commission distinetly said that it was only a preliminary means,
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and that ns a permancnt wmeasure it wust be taken to the land.
e thought Mre. Santo Crimp could not have meant to couvey this
rather misleading impression, as his subsequent remarks led one to
believe that he regarded land treatment as the ultimate means of the
solution of the problem. With reference to M Crimp's observa-
tions about microbes, he thourht that glaving \)ullutiou no donbt eame
more from sedimentary matter than from that in solution, but all
the best authorities, both in England and abread, agreed that chemi-
cal treatment could not be compared with land treatment as regards
the removal of matters in solution, The citenmstances mentioned
by Mr. Crimp, as to the low level sewer on the north side always
remaining surcharged on acconnt of the pumping machinery having
fallen info disrepair, was o remarkable one, and had no doubt tended
to cause the storm-overflows frequently fo come info nction.

Mr. (. Weston (Surveyor fo the Yestry of Paddinglon) stated
that he quite endorsed what Mr, Santo Crimp said with respeet to
ihe necessity of parishes systematically repaiving the inverts of old
sewers and improving their gradients.” Some sewers in Paddington
had been down for many years, consequently their inverts in places
were sunk which cansed elongated cesspools to be formed, and the
sewage was unable to freely flow away, and when this oceurred near
ventilating shafts, caused unpleasant smells to be experienced in the
streets, espeeially during hot and dry weather,  Jle was instructed to
examine the sewers, and report to his Vestry in- Mareh, 1590, on this
matter, and sinee that date they had been repaiving and improving
the defective sewers in the parish with bencficial results at an
expenditure of £5,000 per annuny, and this was fo continue annually
until the sewers needing repair were completed.

Mr. Ruonrs (Past Chairman of Main Drainage Committee, 1.C.C.)
believed that the treatment and disposal of sewage must depend on
the conditions under which it is produced. e referred to Mr. Baldwin
Latham’s differentiated treatment.  Mr. Latham had carried out the
agricultural treatment, and was regarded ax its apostle; but in places
where that system was inapplicable lie got rid of it in the cheapest
way. He instanced Margate, where the sewage was carried into the
sea, this system having been designed by Mr. Latham. Referring to
London sewage, he said that on the advent of the County Council,
lie was eleeted Chairman of its first Main Drainage Committee,
and with the assistance of the committee had had to deal with the
problem in different stages. They had to fake up the works at
Crossness and Barking in a very imperfect state, and deemed it
advisable in improving Barking to stay their hands at Crossuess,
in order to see the result of the experiment at the former works,
for it was unlikely they would prove to be designed (from want of
working experience) on the best lines. They found out, inter alia,
that thie intermittent system of dealing with the sewage was a mistake
and led to much expense and trouble; and the result of the experi-
ment at Barking was that the continicous system was substituted and

o
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had prm'ml a marked suecess,  With regard {o the condition of the
river, he said that in the time of the Met ropolitan Board of Works
aw sewnse was nlways heing emitted, and, in consequence, made
{ho viver one hnge preeipitation fank, ‘Pherefore, although the sludge
was now withdrawn, this evil work would require considerable time
to hn made goud, The condition of the river was for a time made
worse by {he alterations, but now one had only to go and see, to be
assured of 1he immense improvement. in {he river. Everyone was of
opinion that the suceess of the present system had been proved. He
thought that the Royal Commission’s recommendation of the existing
systein 08 o ' femporary medsare ” did not prove that it might not
cuceced ns npermanent one, e asked whetlier anyone could
feasonably  doubt that the improvement on the north, would be
followed on 1he south, and he thought that the system would bear
us out. for years to come,  Yel he believed in progress, und would
1ot say (hat he might not in future be induced to review his opinion,
althoush at present he thought we had # system on which we could

cla-}u-ml.

Mr. Lewrs Asannn (Borough Bngineer, West Ham) referred 1o
the advisibility of the sewage arrangements of greater London, the
most poprilons part of which he represented, being taken over by the
London County Couneil. With regard to the sewage overflows in the
Les, he could 1ot see that the inactivity of the pumping machinery
at Abbey Mills had any bearing on the question, as they only served
{o raise the sewage from the low Jevel, and had no connection with
the high level averflows.

Sir Roperr Rawsaxsox (Chairman) said that there could be no
greater question for Londoners than that. of sewnge disposal. There
was 1o doubt that the lower reaches of the Thames were polluted,
and that in times of rain the upper reaches were also much polluted
by the outfalls. A preat deal had been said about the origin and
construetion of the London sewers and their defects; but it must
be borne in mind that the population had greatly increased from
that time, and that engincers had had nothing to guide them by
way of experiments in providing for ainfall from so large an area,
Standing at the beginning of the Sanitary movement, he had had to
lern everything for himself, and had found that to provide ade-
quately for rain, one would have to make the sewers very much
Invger than was necessary to carry away the excreta. 1e believed
that Mr. Hugh Mackay, under his direction as Chief Engineer, had
carried out the first system of self-cleansing sewers in Carlisle, where
all sewage was removed from the city within twelve hours. o have
done this for London wonld have been a miracle, as there were no
experiments on smaller seales to serve as guides. He said the Fleet
Ditch ought never to have been covered and made a sewer, as it
drained an arca of about 4,000 acres, and in dealing with a corre-
sponding area, he had found the flow vary from 300,000 to 90,000,000
gallons n day. This would explain the enormous volume of water
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that had to be provided for in the Fleet Diteh, in addition to the
sewage Jet into it on both sides. This was a question which was
considered now, but was not. thonght of years ago.  Regavding thoe
difieulties of dealing with rainfall he instanced Indin, where twelve
inches of rain had been known to fall in twenty-four hours, and
ointed 1o the enormous volumes which at times fell in Australing
hmv could such great volumes of water bo dealt with in sewers?
With regard o India, he would prefer 1o confine himseil to dealing
with the waste waler from houses, Turning to the question of
sewage, he said it contained all the ingredients from o davge populas
tion, and was undoubiedly vieh in manurial chavacter. Al chemienls
that were used, in his opinion, polluted the sewage, and clarified
sewage became stinking i spite of the clarilication. M. Crimp
had indicated that the sewage must eventually go to the Tand, und
therefore he thought it u great pity so much money was 1o ho
wasted on the costly barges now in construetion,  He said that
at the mouth of the Thames there was a splendid avea of sand
over which, it turned by conduits, the sewage might be allowed o
run.  Contracts might be made with farmers to take sewage for
irrigation purposes, and ho thought that if it could be obtained,
farmers would pay a good price for it.  In his opinion statesmen had
made a great mistake when they took the dues oft coal and wine, a8
cond had not leen made any cheaper, and poor people had nof
consumed wine, and the dues might now have paid for the necessary
outfall sewage works.

My, Saxte Crane (London County Council) said, in reply to the
discussion, that his task was a light one, beeause Mr, Rhodes had
answered many of the questions.  With regard to the storm-overflows
at 0ld Ford, these were placed upen a navigable eanal, with a very
slight current, and the effect was to convert the canal into a settling
tank when the overflows were in operation.  The arrangement. was
therefore not a good one. OF course the pumping down af- Abbey
Mills only affected the storm-overflows on the low level system, andl
not those at Old Ford. With regard to Col. Jones's remarks, they
had expericneed some trouble in pumping shudge through mains,
some HU0 feet in length, and he thought it would be rather risky to
attempt to pump it as far as Canvey. One speaker had referred o
the Berlin farms, no doubt these were interesting, but so far from
sewage farming being played out in this country, we had at Bivmingham
the sewage of 600,000 persons applied to the land ; at Nottinghan,
213,000 ; at Leicester, 180,000 ; and nearer home, about 80,000 at
Beddington, and 30,000 at Wimbledon, and sewage farms in this
country were constantly being extended. With regard te London,
the question was a very large one, but they had in Essex land that
was unmanured and uncullivated, they had sewage that was unatilized,
they had labour that was unemployed, and if the liquid and the labour
could be employed upon the land without placing a burden upon the
shoulders of the ratepayers, he thought it was a consummation devoutly
to be wished.
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LECTURES ON TIE SANITATION OF
INDUSTRIES AND OCCUPATIONS.

OCCUPA'TTON AND MORTALITY.
By ARTITUR NEWSIIOTME, M.D.Lond,, M.R.C.P.,,D.P.I.
Medical Opicer of Health, Brighton.
RiEap NOVEMBER 2ND, 1893.

ik leeture which T have the honour to give is introductory to
o conrse of six lectures, to be given Dby various specialists,
which, although they cannot, of course, cover the whole range
of the sunitafion of industries and occupations, will, it is hoped,
give n practical insight into some of the more important
problems conneeted with this subject. . _
The importance of the subject.—A moment’s reflection will
show the enormous influence of a man’s occupation on his
health, At teast one-third of each working day is spent under
the conditions implied in this occupation, and it may therefore
he credited with this proportion of the total influence exerted
by the circumstances of life on health. The influence exerted
by occupation is however much greater than this. Conditions
of overcrowding are more deleterions during active work than
when Iying quietly in bhed.  Overerowding implies an atmos-
phere Toaded with the products of yespiration, which are when
re-breathed a fertile source of discase. Dr. E. Smith found
that if the air inspired lying down be represented by unity, the
amount inspired when standing erect is 1-33; when on a
treadmitl, lifting 196 Ibs. through 1920 ft. per hour, 4.40; and
when walking four miles an hour, 5. Not only is more air
inspired during active work, but there is a corresponding
increase in the amount of earbonic acid climinated by the lungs.
Thus during rest 13-11 grains of CO, are expired per minute;
on a treadmill, under the conditions named above, 5768 grains
per minute. If, as in ill-ventilated warehonses and shops, the
carbonic acid resulting from respiration is not quickly got rid of,
the substance of the muscles becomes loaded with earbonie acid
and their activity diminished. For this reason, if for no other,
it would be economical for large employers of labour to provide
an abundant supply of fresh air for their workpeople.
Conditions of overcrowding in insanitary factories and work-
shops are aided by the effects of inhalation of dust and
F
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