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ho got no draught at all when tho air was blown in as warm as tho
air of the room. In answer to tho further questiens he said the
same apparatus would bo useful for the extraction of vitiated air as
well as forcing in fresh or warin air; but it was more practicable to
employ the system of forcing air in.  The filter consisted of aluut
25 yards of cloth, so arranged that tho air passed through it, and the
dust was collected.  As thero was always ruch & pressuvo of aiv
blown in with a good deal of force from this apparatus there could
not be any draught coming in from tho windows or doors, and that
would bo a very desirable thing in hospitals, The nir as it camo
into the room was a little warmer than that in theroom. That being
s0 it naturally went to the top and created no draught, e had
observed in conneetion with the blower that when they blew in cold
air they wero likely to feel a slight draught, but with wari air, which
rose to the top, there was no draught.  Tho air was taken down about
30 feet, and it could bo made to go into pipes for heating, ovit could
be sent direct into the blower if the outside temperature was desir-
able. If driven by a small engine the blower could attain great
velocity, and it could be used to heat as well ag ventilate rooms,
Tor this purpose it was very cconomical, If the steam engine were
used for other purposes, and the waste steam were employed for the
blower, tho heat would cost nothing at all. The hot air could he
blown into any part of tho building where desired.

Sir Dovaras Ganroy, ICC.B, (London) said that if warm air
were supplied at the upper part of the room he could understand
that there would bo no draughts; but such a method should o
attended by some system of exiracting the air also, and not mercly
trusting to the chance of escapo of air through the windows if they
were to have a really healthy room. He thought they should have
outlets to provide the constant circulation of air, without which
there could be no very satistactory ventilation. lle quife saw the
advantages in this system, and he should like to have further facts as
to the point just raised—that it was a more cconomical method of
heating than that of steam or hot-water pipes, He could quite
understand that in a hospital ward or school buildings especially a
system of ventilation analogous to this would produce a circulation,
and provide infinitely healthier schoolrooms than now existed. o
the ventilation of schools their attention ought to be very largely
divected, because they were in a most unsatisfactory and unhealthy
condition,

SECTION IIL.
CHEMISTRY, METEOROLOGY, AND GEOLOGY.

ADDRESS
By Joux W, Tmirg, M.D, M.R.C.P.E,, &o.

IRESIDENT OF THE SECTION,

“ Winds, with some remarks on their Sanitary Effects.”’

I nave sclected this subject for my address, not only as
it is one belonging to metcorology, but because winds are
necessary to the well-being, if not to the existence of the
animal world,  Thus, if it were not for winds, the air we
breathe would not be changed sufficiently often to support
vigorous life.  There are ﬂt’O other reasons for introducing
the subjeet at a meeting of the Iustitute, viz, that winds
frequently carry infectious matter to a distance from the
source of infection,

The eacth is enveloped by an atmosphere, consisting chiefly
of oxygen and nitrogen; but it contains in addition varying
proportions of :ufuc(ms vapour, carbonic acid, various pm(iuctz
of imperfeet combustion, dust, spores, baceilli, and other micro-
seopic bodies, I its rotation the earth carries the atmosphere
with it at the same speed as itself, so that there would be but
litle wind if the surface of the earth were not unequally
heated by the sun’s rays.  As the sun is always vertical over
some part of the earth, on cither side of the equator, it heats
that portion of {he carth, and consequently of the atmosphere
above it more than clsewhere. And, as heated air is lichter
than cold, it ascends and creates a vacuum when cold air
rushes in to fill its place. There is, therefore, always a lower
current of air from the poles to the equator, and uppér currents
fl"um the equator towards the poles or other colder regions.
The latter eurrents becoming colder in their transit, descend at
a greater or less distance from the equator, thus ereating winds,

In addition, as the carth rotates more rapidly at the téquator
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than it does at the poles, in consequence of its nearly globular
shape, the velocity of the atmosphere is about two lmmﬁ'cd and
fifty miles per hour greater at the equator than near the poles,
As one other result of the varying speed at different parts of
the earth's surface, all winds have a tendeney to be deflected to
the rvight. Northerly and sontherly winds in the nerthern
Temisphere are deflected in a north-casterly and south-casterly
direction, inducing a north-cast trade wind in the northern and
a south-cast trade wind in the southern hemisphere, Where
two trade winds meet at or near the equatory there is a region
of calms. The currents returning towards the poles to replace
the air that has gone towards the equuior to form the frade
winds, assume n more or less south-asterly direetion in our
hemisphere, and a north=westerly in southern temperate lutitudes,
and have been named by Siv John Terschel the ¢ Aunti-trades”
The direetion of the winds in the eyclones of subtropi al
seas, is, as 1egards north and south winds, partly determined
by the rotation of the carth, but chicfly by uncqual heating
through local causes of limited portions of laud or water.
Where the heated air rises there is diminished pressure, as
shown by the baremeter, and cold air consequently rushes
in from all divections 1o fill the vacancy; that which comes
from the poles travels the slowest, and that from the equator
more rapidly, owing to the different velocities with \\'hic‘h the
surface of the earth rotates. As before stated, the polar wind
in our hemisphere is a north-caster, and the equatorial a
south-west wind 3 when these enter the place of low barometric
pressure they assume a eyclonic direction, rofating towards the
north-west to soutl-cast, and then again to north, or contrary
{0 the motion of the hands of a watch, Winds from the west
or east have no effect on the rotatory movement of a cyclone.
As the behaviour of land, under the heating influence of the
sun’s rays, differs much from that of the sea in the reception
and power of refaining heat, the force of the wind varies very
much according to the surface on which the heat falls, When
the rays strike upon water they penetrate to some depth, but a
Jarge portion of the heat absorbed does not affect the thermo-
meter, as it becomes latent, and is known as ¢ the specific. lieab
of water.” The sea and lavge bodies of water, therefore, do
not become so highly heated as land with the same amount of
heat. 'The water of the sea especially is nearly always in
motion, and thus leads to the diffusion of heat in the water,
so that the surface is not so hot as it otherwise would have
been. Kvaporation also goes on with greater or less rapidity
according to the rate of movement and dryness of the air, and

thus reduces the temperature of the sea. Land, on the other

J. W. TRIPE, 9245

hand, retains the greatest part of the heat for a time, and gives
it ofl slowly, but does not hecome heated to so grcut’a dcpﬁl s
the sea,  Some kinds of soil hold the heat more than others
especially sand and rocky grounds, whilst a wet soil does not
hecome heated so mueh as dry, partly because the moisture
absorhs much heat, which becomes latent, Ground covered
with vegetation does not become so lot as it otherwise would
cln', because part of the heat is used in growth and part given
oft by the evaporation of its moisture, ¥
There is a constant change of wind morning and evening at
El‘m seit s.ulc, forming what are known as land and sea breozes,
T'he ordinary theory for these is that in consequence of the
unequal heading of the sea and land already referred to, the air
rushes from the cooler to the warmer localities, causin S(‘."l-
breezes by day and land-breezes at night, M. Laughto‘n
however (Jour. Roy. Met, Soc,, Vol 1), doubts this being the
true explanation, as it does not fully clucidate the c]niefophe-
nomena of a sea-breeze.  Thus, Dampier remarks that the
effect of the coming sea-breeze upon th water is marked by
“a fine black curle,” which advances slowly, so that it can e
scen perhaps for an hour before the breeze reaches the shore
when it has usually a veloeity of not only & or 10 miles but
frequently of 30, 40, or even 50 miles an hour, M, Laug’hton
believes them to be winds of propulsion rather than of aspira-
tion, and that the causes are, first, that the heat of the sun
induces increased evaporation at sea; and secondly, causes in-
creased elastic force of the vapour in the air, so th:it, pressure is
exerted on the lund air, which is then driven back in the direc-
tion of least resistance.  After the sea ai: has been pouring on
to the land until nearly evening, and has ascended high into
the atmosphere, it becomes cooler, and descends towards the
warmer seq, forming the land-breeze. Ile says these breezes
are most marked in the vicinity of well wooded districts and
:]1;19 sfcm‘cclyr perceptible when sandy deserts are near. " Mr.
thi(;“egl)(]lné:}t:il(;]e h elcui:‘tl‘l:,“p:'n't 2, ‘1?:1;_?9 70), is dissatisfied with
pla n, and offers another, viz,, that the air over the
land having been expanded by the heat, forees its way upwards
and thus compels the heavier air to slide off towards the cooler
sea, causing a loeality of high atmospheric pressure some dis-
tance away, From this place the air flows towards a locality of
diminished pressure on the heated land. At night a reverse flow
takes place towards the warmer region, viz., the sea, causing a
land-breeze.  The Rev. F, W. Stow (Jour. Roy. Met. Soc ) offers
yet another statement, as he says that the direction ‘of the
;\'l!}l{(l from the sea o.belys Buy’s Ballot’s law, so that when we
ook to the sea the wind comes from the right and blows along
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the coast line. Whatever tho explanation may be, land and
sea breezes are generally met with at sea-side places, and make
them not euly more pleasant, but more healthy, than inland
localities, cspecially in summer, This frequent movement
prevents stagnation of the air, increases the c\'u‘]mmtmnl of
moisture from the body, and consequent. vremoval of the ceffete
matter given off in the perspiration and Dreath,  Winds oceur-
ring in the vicinity of largo rivers partake of the good qualitics
of sea-breezes, but do not contamn so mueh ozone or saline
matter. I may mendion that these breezes ave said to be ravely
higher than 400 feet above the surface, As a corroboration of
this, I may mention that on the second stage of the Fiffel
Tower, about 450 feet high, there was o calm wh.vn the wind
blew strongly on the carth, and on a.nm.thvr occeasion the con-
travy happened,  These facts are within my own knowledge,
Similar observations have been made on the Forth bridge. .

Althongh wind charts show that the wind arely govs in a
straivht line on the carth’s surface, yet T helieve, as each wind
nearly always has its peculiar characteristics, that the following
statements ave fairly correct i—

The dircetion from which the wind comes influences ma-
terially our health and comfort, "Thus, a north-casterly wind,
so dreaded in this country in winter in consequence of its cold-
ness and dryness, usually passes over the northern portion of
Russia, inctuding Siberia, before reaching us,  In summer it is
often pleasant, but very frequently treacherous, causing colds,
Easterly winds which come from the direction of Russia aml
Germany are, as is too well known, dry and biting, having the
character of a land wind a little tempered by the German Ocean,
A northerly wind which blows from the locality of tllc.;\rctw
Ocean, and when somewhat westerly, from Gireenland, is cold,
although bracing to the strong and healthy,  Westerly winds
which come from the direction of Labrador pass over so large
an amount of sea before reaching us as to have lost most of
the characteristics of a land wind. Due south, :lll.(l especially
south-westerly winds, are essentially oceanic in their character,
being moist, comparatively warm, and in summer relasing,
Much of the moisture and heat are dervived from the Gulf
Stream. South-easterly winds are drier than south-westerly,
as they pass over Frauce, and often have their origim n Africa,
By a dry wind, I mean one capable of ‘absorbing a rather con-
siderable quantity of moisture before it becomes saturated, or
nearly so. The feeling of dryness depends not so much on the
quantity of moisture contained in the air, as on its capacity of
absorbing more. Thus, a wind at 40° F. nearly saturated, will
contain much less moisture than a wind at 60° I, not nearly
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saturafed,  The former would consequently feel damp, and the
other dry.  Fhe quantity of moisture abstracted from our
bodies by a wind will not only depend on its capacity of
absorption, but on its rate of progress, so that a high wind will
exert & greater evaporating foree, with the same degree of
saturation, than a wind having a lower velocity.

The vesults of the intermixture of different winds vary con-
siderably at different seasons,  Thus in winter we often have,
even when the barometer is highy a heavy rainfall with a north-
asterly or easterly wind,  This ocenrs usually after the pre-
valenee of fine weather and a southerly or south-westerly wind,
owing to the cold air causing so great a reduction of tempera-
ture in the mixed airy as to render it incapable of holding all
the moisture previously suspended.  On the contrary, when
caslerly winds have continued for some time, and a south-
westerly wind supervenes, a cloudy sky often becomes clear
and the air driery in consequence of tfle rise in temperature
and, consequently, inereased capacity for the retention of
moisture. ln such cases, the barometer often goes back from
fair (30 inches) to wet (29 inches).  As a rule, however, there
is dry weather and a rising or high barometer with ecasterly
winds, and rain with southerly or south-westerly winds.

The most convenient arrangement for discussing winds is
that proposced by Dovey viz,, Perimanent, Periodical, and Va-
riable, the latter heing the winds of high latitudes. Permanent
winds include the Trades and Anti-trades, to which I have
already referred.  They are stronger in the South than in the
North Atlantic, blowing about cight knots in the former, and
six in the latter. The chief Periodical winds are the north-
cast and south-west Monsoons, or, as they are named by
Blanford, 1he winter and summer Monsoons, The direction
of these winds varies to a certain extent, being locally changed
in India by the unequal heating of the soil, where the south-
west Monsoon, on veaching the valley of the Ganges, is changed
into a south-easterly wind before passing over the hot surface
of the Punjab. In China, on the contrary, it assumes a more
southerly direction. I mention these facts to show that even a
Periodical wind may become changed in its direetion from local
causes,  In the same way the north-west Monsoon is changed
into a north or north-cast wind near Madagasear, and into a
due west, or nearly so, at Torres Straits. At the time of
change of the Monsoons, violent storms of wind and rain
frequently happen,  Variable winds are those which oceur in
this country, and, as all will admit, well deserve their name.
They are not confined to this island, but are felt on those parts
of the eartl’s surface which are outside the influence of the
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Trades, They vary in their divection and force almost con-
stantly, in consequence of the varying femperature and consee
quently varying air pressure in different localities, s they
civenlate round arcas of high or low pressure,

My, Glaisher lmhlishml a paper in the “Journal of the Royal
Meteorological Society” (1870), showing the divection in which
the wind blew in this country durving 8,765 conseeutive hours,
which I shall now discuss, as well as other tables published by
the Astronomer Royal for a longer period. I have redueed
them fo percentages, excluding calms,

vrcentages of hours during which the wind blew from diffcrent points
of the compuss.
N, N.E E. EE. B, E.W, w. NW, TOTAL,
Glaisher .. 101 124 74 70 79 831 152 60-:10v
| K]
Greenvieh ] 123 144 68 60 108 Bl 115 T 100
eports.

Averages .. 112 134 71 G5 01 822 13 71::100

This latter shows, as might have heen expeeted, that by far
the most prevalent wind in this country is the south-west, as
on the average of the two sets of observations, nearly one-third
(822 per cent.) blew from that quarter. . The next most pre-
valent winds are the north-cast and the west, which had the
same percentages, viz., 13+4 per cent., or, to speak more exactly,
13-4 per cent. of north-east against 13:35 per cent. of west.
The fourth place is oceupied by the north winds, with 11°2 per
cent. against 91 per cent, of due south winds, and 7°1 per cent,
of cast and morth-west winds,  As these percentages were
obtained from a considerable number of observations—and the
two sets do not differ much except as regards winds from due
east and west—they may be regarded as fairly approximative,
especially as they were taken in the same locality,

I now give a fable prepared from Mr. Strachaw’s paper,
published in the “Journal of the Royal Meteorological Society,”
on the percentages of winds blowing from different points of
the compass on wet and on dry days. The number of observa-
tions was 3,148, each of which was made at 9 aan, T have
given percentages instead of the actual figures as published, for
more ready comparison,

Percentayes of observations on rain and wind on 3,148 days.
N. 5.E. 8. BW. W N.\W, CALMS. TOTAL,

“rith K.E, E.
Rain G5 123 110 49 142 305 157 40 09 =100

“%2;3“‘5}10-0 105 128 37 72 172 257 103 81 =100

The table shows that with a north wind rain occurred on 69
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days, and was absent on 100 days; with 2 north-west wind
fhere were 1003 dry and 4:0 wet days; and with a north-east
wind there were 1243 days on which rain fell and 10+5 without,
making a fotal of 22-8 days with, and 308 days without rain,
during the prevalence of northerly winds; the dryest periods
heing those during which north-west winds prevailed,  On the
contrary, the greatest number of wet days occwrred with
southerly winds, as there were 496 days of wet against 28'1
days without rin,  The days in which south-west and south
winds prevailed showed a smaller proportion of wet as compared
with dry days than might have been expected, viz,, 347 rainy
and 244 dry days. South-easterly winds, comparatively, avely
oceurred 3 amd the number of wet and dry days were more
equal, viz., 4°9 with rain and 3-7 without. The days on which
{he wind blew from the north-west were marked with much less
ain than from any other quarter.  Under these cireumstances
when anyone proposes to go for pic-nie or any other out-of-door
enjoyment, I should advise him to sclect a day on which the
wind Dlew from the north-west or the north, unless the latter
were too cold.

Local oceasional winds extend in some cases over lavge tracts
of Tnud or sea, whilst in others they are confined to some small
locality. The winds 1o which I refer oceur more or less all
over the world, and are characterized by their violenee and
aonerally by their dryness.  They are hot or cold, according to
the surface over which they have passed; both of these
varicties are met with in this country, ~ The Ielm wind, which
occasionally oceurs in Cumberland, is a notable instance of one
kind ; and sudden blasts of hot wind, such as one described by
Symons, is another. e saw a tract or narrow passage, along
which everything had heen killed by a hot blast which passed
across the land whilst a friend of his was taking a thermometrical
observation. IHis friend noticed the thermometer rise rapidly,
then felt a pain in the back of his neck, and had to lie down;
on rising he saw a narrow path, along which everything was
withered where previously all was green.

The Simoom is a deadly wind occurring occasionally in the
deserts of Iuteh and Upper Scinde, as well as in other like
countries, Dr. Cooke, who lived many years in India, and in
that part of the country, says it is often sudden and singularly
fatal in its cffects, “ invisible, intangible, and mysterious.” 1t is
a dread to the desert traveller, as it sometimes causes sudden
extinction of life, both in man and beast, and destroys all
vegetation,  He cites a case in 1831, when some officers in
General Jaeob’s house at Jacobabad were awakened out of
their sleep by a sense of suffocation and great heat. Next
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morning the path of the wind was shown by the destruction of
every green thing in the garden for a width of nearly twelve
yards, and in a straight line. A uative who was canght by
one, stated that he and two friends were struck down and ren-
dered senscless by a blast like air from a baker's oven, They
all recovered after a time.  When death occurs the flesh s
withered and can be plucked from the bones,  In one instance
three out of five persons were killed,

The hot wind of Australin is better known, as it occurs in
Syduey and the interior of the country, when the temperature
rises to 107°¢ I, ov something a little less,  Captain Stwit
says that in Central Australia his thermometer vose to 131° 1,
in the shade. Dr. Mann, who made many observations in
Nafal, stated that he had not known the temperature higher
than 97°, and that as many as from 26 te 30 hot blasts oceurred
in a year, They always commenced in the middle of the night
and continued up to 9 or 10 in the morning, when the greatest
heat was attained.  About 12 or 1 at midday rain woulld begin
to pour in torrents and the temperature to fall rapidly, some-
times 80° in half-un-hour. The rain usually continued until
night, when the atmosphere became remarkably translucent, as
stars of the seventh magnitude could be seen by the naked eye,

A similar wind oceurs in New Zealand, which is followed by
what is called a “ Southerly DBuster.” The efiects of exposure
to this is described by Lady Barker (Station Amusements in
New Zealand), “The wind is parching and seareely endurable,
but at last, when the skin felt as if it were tightly deawn like
parchment, and our ears and eyes had long been filled with
powdered earth, the wind dropped as suddenly as it had risen
five days before; clouds then came up rapidly with an icy
breeze, followed in an hour by rain.  The following day was
delicious,”

The £6hn is a hot dry wind which blows in winter in the
north-eastern valleys of Switzerland.  Mr. Laughton (Modern
Meteorology) says that on & wind driving up a mountain slope,
its expansion, owing to diminished pressure, causes a corre-
sponding lowering of its temperature,  Che moisture is then
condensed and the latent heat set free, thus warming up the
surrounding air, making it relatively hot and dry, and forcing
it into the valley below. The temperature rises sometimes to
80° and the humidity decreases to about one-fourth part of
that which the air could hold. -

The Siroceo is another hot wind which is met with on the
borders of the Mediterranean, especially the coasts of North
Africa, Sicily, and South Italy. In Sicily the thermometer
sometimes rises to 110°, It does not destroy life but destroys
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temper, and causes an intense feeling of langowr and prostration,
The Khamsing a hot wind of Egypt, lasts for forty or fifty days,
and carries lnrge quantities of fine dust many miles out to sea,
The Harmattan is a hot cast wind on the West Coast of Africa,
which blows a reddish dust on to the sails and decks of ships
far out in the Atlantie.  In Spain a similar hot wind is known
by the nume of Solano.

Warm and hot moist winds are depressing and sedative in
their action on the system, and diminish the climination of
moisture from the hmgs and skin, and consequently of the
organic matters ordinarily given off by these organs,  Warm
dey winds, unless very hot, produce a contrary cficet, as they
encourage the evaporation olJ moisture from the skin and lungs,
heing greedy of moisture.  When very hot and dry, they
remove water so rapidly from the body as sometimes to destroy
life,

Occasional Cold Winds arc almost as numerous as hot winds,
and when accompanied by fine snow arve called Blizzards in the
United States of America; the Purga in the Yenessi Valley;
and the Bwra in Central Asin.  Fhey are much more destruc-
tive to life than the hot winds,  In a Blizzard the snow falls in
the form of fine dry erystals of ice, which do not melt readily,
thus rendering respiration difficult, and sometimes impossible,
eventually causing death by asphyxia,  In April, 1873, a most
violent Blizzard ocenrred in Dakota, when the wind blew at
the rate of thirty-nine miles an hour for nearly 100 hours,
so that no one could leave the house.  This, however, was not
so bad as the Blizzaxd of Junuary 11th, 1888, which extended
over Dakota, Minnesota, Kansas, and Texas, causing loss of life
to more than 100 persons.  Many of those who died completely
undressed themselves, although the wind blew at the rate of
from forty to fifty miles an hour. The temperature fell 50°
in 44 hours, and 64° in less than eighteen hours.  On January
15th and 19th, 1881, a Blizzard occurred in London, when the
erystals of ice found their way into the passages and rooms,
although the doors, windows, and shutters were closed. I was
out in the storm, and on returning found above an inch of the
fine dry snow on the seat of a railway carringe, which it had
not wetted.  What are known as “ Northers” in the United
States are dry cold winds, often accompanied by snow.  Mr.
Russell, in his book on North America, says that the tempera-
ture during a “ Norther” in Southern Texas fell from 81° to
18%, or 63° in 41 hours.  Other cold winds arc the Alistral,
which blows along the Gulf of Lyons, and is so strong that an
eye-witness told me that he saw a man blown off his horse,
waggons overturned, and much damage done to vegetation, The
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Bora and Tramontana ave, like the Mistral, dry and cold, m!(l
sweep over the Adviatic and adjoining countries.  In Pern, in
a district called Panos, a table Tand having an elevation of
13,000 feet, Prescott says that the south-east Trade wind
Lecomes so cold and dry before reaching this distriet, that the
ancient Peruvians preserved their dead by exposing them to
its desiceating action, .

Easterly winds in this country are very {rying, cven fo
healthy persons, and often fatal to the old and young, causing
more deaths in London, when combined with fog, in one week,
than the most violent Blizzavd,  Thus, in three weeks of very
cold weather with casterly winds, the deaths from intlaimmatory
discases of the lungs rose from 250 in one week fo nearly 7¢0
in London alone; and in 1886 the deaths from these causes
inereased steadily from 418 in February to 828 in the thivd
week of March during the prevalence of these winds, When
these winds are dry, they act injuriously by causing rapid
evaporation of moisture from the skin and lungs, and corre-
sponding evolution of heat from the body.  When cold and
moist, such a wind acts injuriously by carrying away heat from
the lungs and skin by conduction, and not by inereased evapo-
ration of moisture. T'his is the reason why a combination of
great cold and fog is felt so keenly.

The velocity of wind is ordinarily caleulated on land from
Robinson's Anemometer, which consists of four hemispherieal
cups, firmly fixed on the extremities of two bars placed af right
angles to cach other, bolted together and pvrfur:l!ml in the
centre, so that when mounted on a standard they will revolve,
and by means of gearing transfer the motion to a recording
apparatus, The velocity of the rotating cups was supposed
originally to be equal to one-third of the velocity of the wind,
but this has been found to be too great; so that rather less
than 2-5 is the factor for multiplying the velocity recorded by
the apparatus.  Ancmometers do not ordinarily record any
movement of the wind less than three miles an hour, but it is
evident that records may be obtained by oceasional pufl's when
the steady rate of three miles an hour has not been reached.
A light ar is defined by the Meteorological Oftice to he a wind
moving at the rate of eight miles an hour; a light brecze of
from 13 to 18 miles an hour; a moderate breeze 235 a f resh
breeze 283 a strong breeze 31; a moderate gale 40; a fresh
gale 48; and a strong gale 56 miles per hour. In a storm the
wind is said to blow at the rate of 73, and a hurricane of 9
miles per hour.

General Greely, in his account of American weather (rp-
176-77), gives some extraordinary velocities observed in the
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American Signal Serviee, Ile says that at Cape Mendreino
a veloeity of 1HE miles an honr was reached in Jan., 18865 of 104
miles at FFort Canbig, Dee,, 1884 5 from 90 to 100 miles on the
North Carolina const; and at Cape Lookout of 138 miles on
Aug 17th, 1879, The following also were recorded 5 at Pike’s
Peak 112 miles in June, 1881 ; 186 miles on Mount Wash-
ington, and also the rafe for less than an hour of 110 miles on
March 13th, 1888, at Montreal.  In the same book he states
that he had recorded a velocity of G5 miles an hour in the
Aretie regions, when the cups were blown away,  Ile estimates
the gusts to have travellal on this occasion at the rate of
90 to ¢5 miles an hour,

Tornadoes in America usnally come from the south-west and
travel to the north-east,  General Greely says that the path of
grreatest. violence varies, generally, from 100 to 600 yards in
widthy, and from 1 to 30 miles in length; that its rate of
motion is befween 20 and 50 miles an hour, and the time taken
in the passage of the immediate centre is between 5 and 10
minutes, during which the largest trees may be blown down,
houses and ln'itr::_gcs lifted from their foundations, and frequently
overfwrned,  In at series of tornadoes on Ieb, 9th, 1884, above
10,000 bLuildings were destroyed, 800 people killed, and 2,500
wounded.  On Scpt, 9th, 1884, the value of the property
destroyed by a fornado in Minnesota and Wisconsin was
estimated at 4,000,000 of dollars.

The relations between wind velocities and pressure were until
Iately in a chaotic state of confusion, but, thanks to Mr. Diues
and his late father, we now have some definite information
on {he subjeet, They erected a whirling machine, driven at
arious rates by a steam engine.  The machine consisted of
a long bar, supported by stays, carrying plates of different
shapes and sizes, and, for the purpose of comparison, a uniform
velocity of 20-86 miles per hour was finally adopted.  The
results showed that with a veloeity of 21 miles per hour the
pressure exerted upon a plane area, of a fairly compact form, is
about 11 Ibs, per square foot. As the wind pressure up to a
velocity of 70 miles per lour has been found to vary in these
experiments as the square of the velocity, the pressure with any
Intermediate veloeity can be readily caleulated. If we take
the pressure of 1 1b. per square foot as a basis, it is found that
a velocity of 17 miles per hour gives this pressure. This varies,
however, to a certain but small extent according to the size and
shape of the plate,

As Beaufort’s scale is used not only by seamen, but by most
meteorological observers, to express the veloeity of the wind, I
give the table adopted by the Meteorological Oflice, and used in
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the comparison of weather with storm signals, and by captains
ab sea t—

Force, Approshuate veloelty,
Beaufort’s Seata, Miles por hour,
T Y T T P N
1. Light Air, or just sullicient to give steerago way o, =10
2, Light Breezo.. } Or that in which a well-conditioned { 1=t knots 1115
G Gentle Lo, } man-of-war, with all sail set, & cleur‘:l--l " 16—
4, Moderate ...... ) full, would goinsmooth water from {—G6 220
6, Freshon. ) Orthatin fRovals, &€ o vivinnisionienneranne 20—100
G, Strong ..oeeee | which sho | Single-recfed topsails and topgal-

could just Dant gail3 oo, BI— 00
7. Moderate Gale carry in Double-recfed topaanil, jib, &e. ... 47—
8, Fresh s | ehase, full [ Triple-teefed topanils, &eo i, 4002
0, Strong " and by Close-reefed topsails nnd courses..  d—tu

10, Whole Gale, or that with which she could scarcely bear close-

reefed mintopsail nnd reefed foresails nieniinnnee 1=69
11. Storm, or that \\‘HliCll wourld reduce her to storin stayanils ... U080
12, Hurricane, or that which no canvas could withstand, 8V miles and upwards,

There are, of course, serious difliculties, especially in steam-
ships, in noting according to this scale, but observers on land
can soon judge as to what place in these seales n wind at a given
time should be assigned, but as wind comes in gusts, observa-
tions made only for a short period can searcely be so useful as
a continuous record such as that given by Robinson’s or other
ancmomeler,  Mr, Langhton, however, objects to the veloeity
fixed for a calm as Deing too higl, and says that anything like
5 miles per hour during a culm would be caused by oceasional
putfs of wind. Also that the highest is too low, as in tropical
cyelones the velocity frequently exceeds 90 or 100 miles; and
Mr., Thorn, judging from the damage done in these storms, is
of opinion that the velocity often exceeded 120 miles per howr,
This estimate agrees fuirly well with Greely’s statements,

Carrying power of winds,—DPerhaps the most important
evidence on this point was afforded by the Krakatoa cruption,
which occurred on August 26th and 27th, 1883, An important
volume has been published by the Royal Society, edited by
Mr. Symons, giving full details of the phenomena.  An im-
mense column of smoke, steam, and ashes proceeded, on the
26th, from the voleano, and reached a height calenlated at
17 miles by the captain of a vessel out at sea.  The dust amd
ashes were caught by the wind and carried round the world in
13 days, as shown by the haze, the peenliar coloration of the
clowds at sunset and sunrise, and the greenish colour of the sun
and moon,  After the first passage it was again carried round
the world in less than 14 days, making the double passage in
aather less than 27 days, so that it must have had a veloeity of
76 miles an hour. The stratum was at first estimated by Mr.
Arvchibald to be 121,000 fect, or 23 miles, above the surface of
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the earth. Tt appeaved to be far higher than ordinary cirri, and
afforded spectroscopic evidence of being n eloud of solid par-
ticles.  In November the clond had expanded so ns to include
Europe, having at first been earrvied in a westerly direction over
the Indian Ocean, Afriea, DBrazil) the Pacifie, and thence hack
again to Japan,  The density and elevation diminished durine
its passage, so that in January, 1884, the highest part had
fallen from 121,000 feet to 64,000 feet, being a diminished
clevation of 57,000 feet.  The voleanic dust fell on several
ships in September, 1883, one being more than 3,700 miles
from the voleano at the time,

Another instance of voleanie ashes being carried a consider-
able distance ocewrred in Mareh, 1875, when several ships at
sen, and a large area in Seandinavig, extending from the Gulf
of Bothuia to the West Coast, were more or less covered with
a deposit of ashes.  The matter was fully investigated by
Professor Mohn, who concluded that they had been brought by
the wind from the voleano Heela, in Iceland, which was in a
state of eruption,  Numerous other instances could be given,

Chas, Darwin, in his * Naturalist’s Voyage Round the World,”
mentions in several places deposits of dust which had been
carried from 1,000 to 1,600 miles out to sea,  On mieroscopic
examination of some dust obtained near St, Domingo, it was
found to consist in great part of infusoria with silicions shells,
and of the silicious tissues of plauts; and out of sixty-seven
different organic forms, all but two were inhabitants of fresh
water.  The dust fell on his ship in such quantities as to dirty
everything on board, to hurt people’s eyes, and even to damage
the astronomical instruments, e remarks (p. 5): “ After this
fact one need not be surprised at the diffusion of the far lighter
and smaller simrulcs of cryptogamic plants.” At p, 454, Wwhen
speaking of Keeling Island, six hundred miles from Sumatra,
e gives a notable mstance of this kind. After mentioning
various kinds of seeds he had obtained, which were unknown to
the Malays settled there, he says: ©All these are supposed to
have been driven by the north-west Monsoon to the coast of
New Holland, and thenee to these islands by the south-cast
trade wind,” The plants he obtained there are commeon littoral
species in the East Indian Avchipelago, so that the sceds must
have travelled before germinating between 1,800 and 2,400
miles.  The pollen of trees has at times so coated the ground
as to have been mistaken for a “sulphur rain,” as oceurred in
Friesland about sixty years ago; and showers of fish in inland
places have been frequently recorded.  The fish were usually
of small size, but a shower of herrings is mentioned as having
fallen in Kdinburgh. The contents of fish ponds have been
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254 ADDRESS TO SECTION Iii.

also caught up by the wind and deposited some distance away.
In 1804, the wind carried the wheat on a Tetuan threshing
floor across the Straits of Gibraltar, and let it fall in Andalusia,
The roof of a house was carried away in o storny, and deposited
whole about one hundred yavds away, A loaded waggon was
Lifted off a vead over & hedge, and fell into an adjoining ficld,
Very numerous similar ocewrrences could be given as to the
lifting and carrying power of the wind.

One of the most interesting phenomena conneeted with the
carrying power of the wind is the ocenrrence of water-spouts at
some distance inland,  One lately ocenrred on lliglh Stoy,
Batcombe, Dorsetshive, and is deseribed in the June and .lu\.\'
numbers, 1889, of Symons’ Monthly Meteorological Magazine,
About six in the evening, after a storm of thunder and light-
ning, with but little rain, great waves of water, from 8 to 10
feet ligh, rolled down the Batcombe Iills upon the little
village of Chatmole,  Great damage was done, stock having
been drowned, trees earrvied away, roads injured for miles, the
cottagers’ furniture washed away, and other damage done.
An eye-witness deseribed the cause as o solid stream of water,
about the thickness of & man's body, which washed holes in the
ground 8 or 9 feet deep. The Rev. 11 J. Poole states that
the ground above these pits was undisturbed, there not being
the slightest disturbance of the soil, although below them Jarge
holes were frequent.  Mr. Symons observes that “it is much
to be regretted that no record has been preserved as to whether
the water was salt or fresh.  QOur impression is that it was
probably sca water lifted from the English Channel by awhirl-
wind and dropped upon the top of Iigh Stoy.”  These water-
spouts are by no means uncommon, especially at sea,

There is one unpleasant experience which most Londoners
and residents in large cities and towns have suffered from, viz,
the quantity of dust, vegetable, and other debris which is blown
at times by a high wind in onr faces, and into the nose, mouth,
and lungs, to the great injury of the mucous membrances lining
these passages. 1 have treated many cases of illness arising
from this cause. In the couniry hay fever and attacks of
asthma are caused by the pollen of grass, and of some other
vegetation, carried by the wind.

Winds are also carriers of ozone from the sea and country
places to cities, and thus counterbalance, to a certain extent,
injurics such as those just mentioned. Ozone is oxygen in a
specially active and energetic state, which burns up much of
the effete matter given off from the skin and lungs, and renders
the air more pure and invigorating, When wind charged with
ozone passes over a city the ozone is removed, as I showed in
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1856 and 57, by observations conduneted by myself at Hackney,
and by the Inte My, Burge (Medieal Ofticer of Health for IFul-
liam), ol Fulham, We then found that when wind containing
azone blew from Hackney to IFulham I noted ozone and he did
not, and the contrary with wind from Ifulham to Hackney.

The relations of wind to fog are well worth notice, as most
fogs nrve of Joeal origin, and are carried by the wind to the
places where they oceur. Thus, the © London particular” is
usually the result of an admixture of mist from the Thames or
sea, with the products of combustion given off from the fire-
places and furnaces of London,  In Ilaﬁ]mcy we sometimes have
fous from the Lee valley and less frequently from the Lhamnes,
When the wind is searcely moving the fog remains for a longer
time than when it is brisk, as the fog is then blown away.
Oceasionally fogs come across the land from the sea as far as
Hackney, and L have known spray from the sea to destroy the
leaves of trees at Upper Clapton on the side exposed to the
blast. I have on more than one oceasion passed throngh a
mist extending from the sea to London; and Dy, Burney bYeo,
in his paper on “ Change of airy” just published, says that he
has followed a sea fog from Ryde fo Portsmouth, and thence
by rail to London, where it became a London fog in the south-
western districts, whilst the eastern distriets were elear.  He
also says in his papery after referring to dust carried by the
wind hackwards and forwards from place to place, and ini)mled
by every one out of doors, “and yet we marvel how infectious
discases are spread abroad 1” |

I have dwelt at considerable length on this part of my
subject because I think it explains many otherwise unaccount-
able outbreaks of infectious discases, In 1882 I gave evidence
before the Ilospital Commission on small-pox and fever hos-
pifals, and then stated that I could not in any way account for
the repeated outbreaks of small-pox in a street parallel with
the Eastern lospital, situated 400 fect away, and separated
from it by the City of London Workhouse, unless they were
aused by infeetive matter carried by the air and blown over
the workhouse,  In my veport to the Ilackney Board of Works
for the year 1884 I discussed this matter fully, and as I think
proved that an ontbreak which occurred on the 21st and 22nd
of March in that district had its origin on the 6th and 7th
of the month, when the wind, after veering about, blew steadily
at a very low rate of speed, or was calm, viz., about three or
four miles an hour, in the direction of the localities affected.
My, Power also pointed out in 1882, a similar coincidence as re-
gards the wind and small-pox outbreaks in the vieinity of the
Fulham Small-pox Hospital. During the epidemic of 1883—4
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256 ADDRESS TO BECTION III,

T identificd several outbreaks of the disease in the vicinity
of the lespital with periods when the wind was moving over
those portions of the district at a very low velocity,  High
winds scem to blow infective matter away so rapidly, and
diffuse it so extensively, that probably no Tarm has happened
during these periods; but 1 selieve the converse holds goad
when a low rate of wind prevails,  Some physicians doubt the
possibility of small-pox in}('(!liun being earried more than a few
feet, but T cannot understand how, if’ the discase be set up by
a living organism falling on a soil in which it can develop,
it should be able to infect a person at 20 feet distance, and not
at 100 feet, or cven at half o mile.  Swrely a living organism
cannot be destroyed (oxidised) in its passage through the air
for half a mile, when the wind is travelling at the rate of only
four miles an hour, that is to say, in 74 minutes.  The idea
seems to me preposterous, especinlly as we know that articles of
infected clothing and seabs of small-pox will refain infective
power for menths, I believe the reason why zymotic diseases,
and especinlly small-pox, are not more frequently spread by the
wind to be that a certain dose or intensity of the poison, ns well
as n susceptible condition of the recipient, must co-exist. to
set up the train of symptoms constituting an atiack of the
discase.

Time will not allow me to do more now than to mention the
spread of diphtheria and some other diseases by the wind, which
has been insisted upon by several competent observers, I must,
however, just mention the results ol] a carcful and extended
investigation as to the oceurrence of dinrrhea and zyvmotic
discases in the vicinity of the Thames, which I made some fime
since, and concerning which I gave evidence before the Royal
Commission on the discharge of sewage into the Thames, |
then showed that these diseases caused fewer deaths in the
vicinity of the river than at a quarter of a mile distant from it,
owing, as 1 believe, partly to winds blowing away from the
various streets and courts, the effete matters given off by the
body, which are, I helieve, injurious to health by affording
pabulum for the growth of low forms of life. There are many
other points on which I should have touched if I had not
already exceeded the usual length of an address, and trespassed
so long on your patience.

Mr. G. J. Syvoxs, F.R.S. (London), said that there were one or
two points on which he would like to say & word or two, becanso
one did not like an address of this character to go pro forma. There
was one of which they had bad a very remarkable confirmation quite
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recently, and it was respecling the monsoons. In Worcester there
was an averago rainfall of about 30 inches per annum, whereas moro
than that quantity fell in Hong Kong in a single day during the May
Mmensoon of this year, which fact was a good confirmation of what
Dr, 'J‘I:lpn had said regarding the monsoon rains. With rerard to
Dr. Tripe’s veferenco to pienics, ho might remind them it was neces-
sary to mako arrangements for a picnie a day or two beforchand. 1f
they all knew when o north-east wind was going to blow they “:ould
bo in a much happier frame of mind.  As to the infensity of mistrals
near the Gulf of” Lyons there was ono remarkable fact that had not
he believed been mentioned in this country, and he did not think
investigated fully on the other side of the Channel, namely, the
tremendous force of wind in that country, Over & line of rIxi’lwny
rumning from Celte to Perpignan the wind swopt so violently as to
have overturned several trains as they were running along.,” True
theroe had been isolated cases of trucks being blown over in this
country. Ie might mention another thing with regard to the
velocity of winds.  Some people said before the Liffel Tower was
constructed that it would be useless, but no one thinks so now. It
had only been ereeted a short time when the Freneh Government
established valnable meteorological apparatus on the summit, and
the observations wero recorded below, showing something like threo
times the velocity of wind at the summit as at the base and nlso that
the diurnal curve of wind intensity is wholly different. 1le would
also like to make a remark as to the distribution of germs, and the
opinion expressed by Dr, Tripe as to the condition of the ;'ecipient

He thought thatif their own bodies were in a good sanitary condition

they might swallow any number of those germs without daneer
therefrom, °

rn , . (]
On ‘(‘}‘Ilw Evﬁcns:.on of Public Analysis)” by Cnaries L.
ASSAL, Public Analyst for St. George’s, Hanover Square,
Kensington, Battersen, and ITigh Wycombe,

Np one who has taken the trouble to consider the state of
i!nngs_\vhich existed before the days of the © Lancet Sanitary
(an.nnussi(m ” of 1854-36, and prior fo the Aduiteration Act of
1860, can entertain any doubt as to the great benefits which
1mve been conferred upon the community by the legislation
directoed against the adulteration of food and of (h'nﬂ's,ain spite
of the tentative character and of the numerous other defeets
of that legislation, and in spite of the inadequate manner in
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9258 THE EXTENSION OF PURBLIO ANALYSIS,

whicl it has been applied, It is pm\'vrlnul. tlml'tf tllrl.n'g%tn'li:y:e
slowly in this country, and although, as n_sol-ul . tll}.;.llll‘lf : t':::
it is wenerally asserted, Y(-l-h:lps \\‘_lth justice, tha | :li“ll,l.u.tt
sul't'l\h', the |;1-ofuuml and gvnvr:[l ignorance upon 1.( |”!|- .(['
of adulteration is a litile astonishing, when ltl‘!.-. '(l.(l.l‘lhlll T"‘t--
that the matter has engaged the attention of .n;_tlallu :tPI:
lators from decidedly carly times, l‘t'ft'l‘t'lll'tl' n '|‘|ht‘ i 1;
the adulteration of ~particular articles of {('u.n: tll.l : (\
enactment diveeted against adulteration in t'ml (‘uuu I..\l‘( :l.;;
back to 1267, and provision was nde frml { \T lltnf:::;i:::nt it
of persons guilty of certain forms of (fml Illl‘l: :I tion,
1580 and 1604 5 but, it cannot be supposed :n -'t W t|i»l ”";
generally had been at all moved upon tl‘wl :u lljt( "||‘l|!" il the
appearance, in 1820, ‘nf Aceww's cele lllil“t't'l -‘l“ -'\lh ;u-m
« Death in the Pot,” with a fitle-page cmbe tsh l\ :\.:" e
death’s-heads, hour-glasses, serpents, llll(l.ll:I“:H': l 3 'It(..l':.\(“w
adulteration of food and culinary poisons, es .n n-“'lﬁtm.".;
fraudulent  sophisti 'uliunﬁ;_ of :n‘ml-l:ll:l, \l"il;lvtlt’v'u?‘":‘(n’nf:!-}:inu(-]'\'l’
i w. cheese, ten, coffee, cream, v,
::{:l‘;:lr’(l,(])cp w’r, olive oil, pickles, and other 5"1“‘]]““: L‘I'l’lplt:{lll:{
in Domestice L]co:ltnllly’ and methods of dt-l'v:lt :il:fgntull(cl;ll.lmrlmm
H“‘ Puhl::‘(’l lift lllltl:“ilt(xl\itllltll:‘tl:,l;‘l:::lbx\n(“ttu]\:ll(:l‘:(l before 18605 and
. 8 ners i - A
it'(i,:"\:‘cll known that the passing of that A(:t.l )\\-'i.lsl ;lll'n‘ui.ll:}lllli
tirely due to the startling 1'0\'cl‘ni|un§ l!l:l(l('. b.y‘_ hl ' il;*-l b me
Letheby—as members of the (,'(:nnm‘smun previous 3 .u u(litnml
—in the pages of the Lancel. lheﬁclcct (_)(“l;"":lt;(]]ﬂp!;’.lq !
by the House of l()nnmunis, |tn t}ﬁ;tmi i:'lt;}mrt‘:-r\ \':;;h(:]tol;; tlt';-i||=r
the adulterants discovered at that e ithout s
‘nto voluminous details of the evidence taken, yow (,mnln.1 lee
1:}:)::]:102"1]1]11!mcrate the leading articles \\'lll(‘ll']‘lil\‘.c I‘JU‘O‘II !"-‘?‘,\L:.l.
to be more or less commonly adulterated. l}:uu .;l_g.:l.n i\‘~it]|
root, adulterated with potato and othm_' starc 1es 3 )I'L:ll)’()tﬂctl
potatoes, plaster of ]Jari.s, alum, fmd sulph(.zte.: of u)']?pcf: f{‘cu (e
fruits am‘ vegetables, with eertain salts of c(ipp'ez ; iu e Wi
chicory, roasted wheat, beans, and mange -\\311/&.,1. c()(-'fﬁl’
with roasted wheat, carrots, sawdust, and le'ucflmlt re ; fc;-;-u:
with arrowroot, lmiato-ﬂmu' si:lltc;m-, L"lllll(clml‘l, (:Lm::m::'lll:l o
mous red earths; cayenne, with fro e, stard husks
g;](;iu(fol?(f:][r(f(l \\’iﬂ,l red .lcatl, l"enc!i_cm 7-th, illl(l[ tm‘mcr:’c.; ]g;{ll:;,
with grains of paradise, sulphuric aczd,‘lam.tf'a_:/;‘nn'zn.d,q s
with i)Ut:ltO flour, mut.tl(m Sl..lt(i‘f, alluml,t m;;ujl(;:-m ‘:,m(l) tsm‘;",c;.ic;
e lone : mustard, wifth whet 1
ffll::ilt;flla{i:::c:\'itll apples and turnips; porter and stout, with

water, sugar, treacle, salt, aliom, coceulus Indicus, grains of
[3 9 D(

] shuric acid ; pickle 'eserves
paradise, nux vomicd, and sulphuric acid ; pickles and pre )
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with salls of copper; sauff, with vavions chromates, ved lead,
lime, and powdered ylass; tobaceo, with water, sugar, rhubarb,
and lrv:u-(c; vinegar, with watery sugar, and sulphurie acid ;
jalap, with powdered wood ; opium, with poppy capsules, wheat
Hour, powdered wood and swud ; seammony, with wheat flour,
chalky vesing and sand ; confeetioneryy with plaster of Puris and
similar ingredients, coloured with various pigments of a kighly
peisonons nature,”

This, as w matter of fact, is by no means a complete list of the
adulterants said to have heen detected at that time, It is not
too mueh to say that the practice was almost universal, and a
very striking feature about it was the dangerous character of
many of the adulterants used. The list as it stands, lowever, is
to be thought of not merely as proving the necessity of strine
gent legislative action, hut as a deseription of the sort of thing
whicl would, with certain exceptions of course, again oceur if
the existing laws were to be repealed or even relaxed. 1 do not
suppose it will be seriously maintained that the commereial
morality which devised and practised the forms of adulteration
deseribed, has suddenly vastly improved, and attained a standard
of excellence upon which the country may congratulate itself.
Certainly, matters are better now than they were twenty-five
or thirty years ago, but if this be so, it is not owing to an
epidemic of virtue in commercial Tife, If the adulterator is
more virtuous now than he used to be, it is beeause he has, to
sume extent, been dragooned into virtue, Indeed, some mem-
bers of ecrtain trades nowadays not unfrequently make a virtue
of necessity.  We are aceustomed to the frequent delivery of
jeremiads about the spotless tradesman, whose last thought
would be to undersell Ins neighbour, or to get anything illegiti-
nate out of the public, and who has been dragged into court,
held up to general obloguy, and muleted in fines at the instance
of a wicked public analyst—a form of complaint which is the
more interesting when it is emitted, as is not unusually the case,
by members of particular trades whose past history in reference
to adulteration will not bear much investigation. Much of
cowrse depends upon education and consequent enlightenment,
It may freely be admitted that some forms of adulteration
would no tonger be employed in the present day, because their
cmployment was due merely to ignorance, and ne special
pecuniary advantages were attached to their use; but if it is
contended that injurions and even actually poisonous adulterants
are things of the past, it is only necessary, in order to refute
the contention, to call attention to our past experience of com-
mercial virtue in these matters, and to present facts. There is

no ditticulty in finding recent instances. Pepper containing
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260 THE EXTENSION OF PUBLIO ANALYSIS,

chromate of lead has recently been sold in Bristol; salad oil
made up with mineral (or *paraffin) oil has been seized in
Wandsworth; vendors of a sweetment ealled “ chewing o,
made up with paraflin-wax, have been proseeuted in Birming-
ham; sweets coloured with red iron-carihs have been taken in
Tondon 3 and there is the extending use of so-called preserva-
tives, such as salieylic and boracie acids for perishable foods,
"The adulteration of drugs and the inaceuracy of preseriptions,
may be cited as further instances,

It. ought surely to be tolerably obvious that what law there is
should 1ot only be maintained, but that it should be applied as
extensively as is possible, 1t is, of course, not likely that any
change in the law in the divection of relaxation will take place.
All the tendency of modern legislation is the other way; but
the application of the existing law is still absurdly inadequate,
Tt is supposed to be an expensive business, and local authorities,
whose general devotion to the “ penny=wise and pound-foolish ”
policy is notorious, object to spending money in order to insti-
tute and maintain a really thorough and comprehensive system
for ensuring the purity of the various supplies which are re-
quired by the communities they are supposed to serve,  On
the other hand, there ave not a few members of loeal authorities
who appear to think that it is actually desivable for ulferior
motives—so that, in fact, their own sordid interests may not be
affected—to keep the Acts against adulteration in the dead-
letter state. One has only to glanee at the ammual reports
of the Local Government Board to become convinced o} the
necessity of enforcing an extension of public analysis, in_so
far, at any rate, as public_ analysis is now allowed to go; that
is to say, in regard to *foods and drugs.”  In the whole of
Englaud and Wales, during the year 1887, only 24,440 samples
of sl kinds were taken for analysis, of whicl by far the greater
number were samples of milk.  In London generally, alen-
lating upon the populations in 1881, about one sample for
every 596 persons was taken, but in the provinces only about
one for every 1,228 persons, In two populons districts of
London, one having a population of 107,850 and the other
of 17,508, no samples whatever were taken. In another,
having a population of 36,024, cight samples were submitted,
of which two were adulterated. Very insufficient attention
is paid to the large “ stores,” of which there are now so many
in London. Nef a single sample was taken in the county juris-
dictions of Berkshire, Oxfordshire, or Pembrokeshire, and the
same was the ease in not less than seventy-two horoughs—
including Plymouth, Lincoln, Gloucester, Carlisle, Oxford,
Colchester, Grimsby, Shrewsbury, Scarborough, and Devon-
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port.  To this black list must be added several other counties
and boroughs where the n})plic:ltion of the Acts was disgrace-
fully inadequate and, in fact, no befter than a farce; and
in further quotation from the Board’s report, it has to be
stated that the provineial districts referred ' to—those where
no samples were faken and those where hardly any were taken
;,—'(,;:::It':mul in 1881 an aggregate population of more than five

The table on the following page shows the total number of
samples taken in the Metropolis and in each county, including
boroughs, in 1887, with the populations and the proportion
,u!' smn‘nlus returned as adulterated in that year :m(l in 18806,
The fable, to o great extent, speaks for itself, It would, of
course, be necessary to make a large number of caleulations in
order to determine with accuracy the relative degrees of inertia
displayed by the anthorities of the different countics, and it
would hardly be worth the trouble.  Some of the figruros griven
Lowever, must appeal to all persons who are not. entively devoid
of a sense of humour, — Dorset, Shropshive, and Anglesea, for
!nsl:nu-(:, with their cight samples apicee (heing 1 for about
20,400 inhabitants in the aggregate), and the proud position of
the county where one sample was taken which was: found to
be adulterated, thus giving 100 per cent. of adulteration,
may be especially pointed to.  Ixcluding the Metropolis, of

the 54 counties in the list, it cannot be said that more than
14 have made any serious atfempts to apply the Acts, and
these 14 all contain large cities or boronghs.
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THE METHOPOL1S,

COUNTIES,
INCLUIING BoROUGHS,
Bedford vvcveieniinn
Berks aivveeeens
Bucks i
Cambridge .veiiiiiin
L ) TTON 1) O
wrnwall L,
Crmbrerland...vevennse et
Derby i e
Devon ceviiiiiiecnne
Dorset corvveiriiicninniee
Thirham coeeirensnenes
) D2TTL), P
Gloucester ..vcoviienees
Tereford oveniviinienenes
) ] CO R 1 PO
Hunts ..iviiiininennes
Kent {ex-Met)) ...
Lancaster oo inisnnnas
Teieester ciiinininninin
Lincoln......
Middlesex {ex-Met,) ...
Monmouth snveiinie
Norfolkoiiveneiveens
Northampton ......
Northumberland ......
Nottinghante...oivneennns

Oxford covveeviinnn venranes
Rutland cccevviinennen.
Salopaaien. sreverenes

Somerset wicinninn.
Southampton ............
Stafford  wvivieiiinennnae

Suffolk covvenvinine
Surrey (ex-Met.)ouonnnes
(N1 ELT . SN

WArWicK ceceernreneercnnes
Westmoreland .........

Wit
Worcester ............. .
York, E, Riding..........

» N Riding ...

o W.Diding.........

Anglesea viiviviiiinnnn
Brecknock vovvevivennins
Cardigan ............. .

Carmarthen ..ov.vveenens.
Carnarvon  ....oeeviinien
Denbigh ..cvcoiviisinnnnns
FHRt cveviiieeriininenn
Glamorgan .......c.......
Merioneth  ..vvvicnnnnnn.
Montgomery .....ovan...
Pembroke .vvereeunn...
Radnor .eeeeveininivenionees

TOTALB...cicvrerarens

3,815,708

149,450
i BT
176,520
) LY
GHOBT
HL O HH
20617
STHRIE!
G, A0
101,025
&u7,201
TR HY |
LYREHY
1214032
20:4,053
IR |
00482
HEHE L)
21,208
H0.0M0
a2t
211,247
441,719
272000
JUA080
HOLKLA
170,550
21,41
248,014
460,100
HE3AT0
Q31,0138
JatE03
473,143
P H0
787,30
611
258,905
350,283
464,079
316,317
2,175,325

61,4106
b7,716
70,270
124,864
119,349
111,740
B0,H8T
b11,433
B2,048
63,718
91,824
23,523

ToTAlL
- l‘, TA L
- .g ’é § J\ld ll:‘it‘tl:‘u lT-(; BE—
&%= |1887) 1880
glo2 ]| sot] 110132 MeTnoronis,
CarxTIES, IN-
crvmsa Bonovals,
M| 8] Hd 71 Bedlford,
phitd ul ... vo | Berks,
102 18176137 1 Bucks,
A G 10 88 ) Cooabiridge.
GE | 9 F 18] &3 | Chester,
mlooug Gl 68 | Cornwall,
ol Ty S 97 1 Conberlund,
LS| 4] 207 [ 181 | Derbiy,
190 231 Lv2l 144 | Devon,
8 1] 120818 3 Dorset,
ool Y6147 | Db,
GOSTLUST 21 {145 | Essex.
Gl2| 81 o2 79 | Gloucester,
3 o1 5012007 | Hereford,
280 8110 79 ] 1Herts,
o o ol 81 Hunts,
TG IO B3] 118 | Kent (ex-Mct.)
AU 0] 1861 12-8 | Laneaster,
am| 871 nl 107 | Leicester,
175 2o 1431157 | Lincoln.
T 106} 72 | Middlesex (ex-Met)
47 8] 170 69 | Monmouth,
6 bl T7| 67| Norfolk,
105 20| 100[ 131 | Northampton,
14 1) 001422 | Northmaberland,
120 407 08287 | Nottingham,
voreee | enn] e [ 1473 | Oxford,
o 21100 ... | Rutland,
8] 3] 70316 | Kalop.
1134 53} 47| 39 { Samerset.
3l 821 141130 | Southampton,
1073 LT 1371133 | Stalfod.
| Jo] 20231 | Saitulk,
bed| &6 1641192 | Surrey (ex-Met.)
a50) 181 Hof 71 | Sussex.
1800 184} 132| 94 | Warwick.
G| 4] 67188 | Westinoreland,
6| 6] 87| 711 Wilta,
168] 18] 1007 92 | Worcester.
307) 21] 68143 | York, K. Riding.
sof 1] 20| 43|, N, Riding.
10741421 132125 » W, Riding.
81 21 250(182 | Anglesea,
411 6] 146|378 | Mrecknock,
31 0] ... | ... | Cardigan,
18| 3] 281|385 | Carmarthen,
I8 11 &0]29-2 t Carnarvon,
do0f 21 67167 | Denbigh,
171 5] 204} 77 | Flint,
70| 63} o1 97 | Glamorgan,
9| 4§ 4441444 | Merioneth,
1| 1[1000) ... | Montgomery,
cesvee} aes] oo | oo | Pembroke,
1] 333 Rtadnor.
24440|3134 12:8|11'9 | ToTALS.
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With reference to the pereenfages of adulteration shown in
the foregoing table, T think every Public Analyst of experience
will agree with me that an improved method of taking samples
would in all probability very considerably affect those per-
centages in the direetion of inerease,  To place the taking of
somples in the hands of country ilmli('c constables, as is done
in most counties, is a good way of still further lessening the
value of the Aets, and 15 a factor whichy without doubt, affects
the pereentage of adulterated samples detected.

siee we are in Worceestery it may not be amiss to point
especially 1o the Woreester returns, and I venture to express
the hope that our visit here may do something in the direction
of improving the existing condition of things.

In 1887, in the county juvisdiction of Worcester, with a
population, according fo the census of 1881, of 308,510,
133 samples were taken for analysis, of which cight were
retirned as adulterated,  In the horough of Worcester, with a
population of 10,351, sixteen sumples were taken, and one was
reported as adulterated,  In Kidderminster, with 24,270 popula-
tion, nincteen were {aken, and nine of them were adulterated.
In Bewdley and Droitwich no samples were taken (populations
respeetively 3,088 and 3,761).  So that in the whole county,
including four boroughs, with an aggregate population of at
least. 330,283, only 168 samples of all kinds were taken, of
which 18 were reported against, giving a percentage of 10°7.
Surely, this is hardly a creditable state of things, and it is
but a poor excuse to say that other places are worse, The
number of samples taken was equal to one for every 2,263 per-
sons,  With regard to the percentage of adulteration detected,
I venture to think that the remarks previously made about the
methoed of colleeting samples will apply here with some force,
There can be no doubt, from the lessons of past experience,
that a very different story could he told after the application
of some improvement in this direction,

I desire then to insist upon the necessity of largely extending
the public analysis possible under the existing Acts of Parlia-
ment, I believe that in this respeet I have the sympathy of
my colleagues, the public analysts of the country. I trust that
we shall be able to enlist the sympathy and the support of the
public generally,  There are few offices perhaps more thankless
than that of the Public Aualyst—few, if any, public offices the
work of which it is more diflicult for the public to appreciate,
Iredged about as it is by all sorts of technical matters incompre-
hensible to the lay mind; but in spite of misunderstanding and
misrepresentation, and of opposition both active and inert;
despite the dense atmosphere of ignorance in which we live,
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2064 THE EXTENSION OF FURLIQ ANALYSIS,

which it is necessary in some degree to pierce and lighten;
and with all the navrow sordid interests which have to be over-
come, 1 cannot believe, with some of my friends, that we shal)
remain unsupported in our endeavours to bring abont sub-
stantial and permanent improvement,  We desire to see an
adequate application of the existing law; but not this alone,
for an extension of public analysis far wider than is possible

under the present lTaw must be fought for and obtained,

In Great Britain the Public Analyst can only deal ofticially
with “foods aud drags” I contend that an extension and
amendment of our legat machinery is required to enabile him to
deal with a large number of articles, the maunufacturers and
vendors of which at present enjoy a free hand to do with the
public as they please. It is not to ouwr eredit that the first
steps in the direction of such an extension have been taken
by other nations, and that we should be compelled to cite
them as examples for imitation, and to compare their more
comprehensive laws with our own, greatly to the disadvantage
of the latter.  Such comparisons might herve be made, but it is
impossible within the limits of this paper to enter fully into a
question which presents so wide a ficld for discussion, and 1
cannot do more than give such indications as may serve to
prove my point,

The term “adulteration,” as generally understood, does not
adequately deseribe the moral and legal offences which, for
want of a better word, it is convenient and desirable to desig-
nate by it. The popular idea is that adulteration means nothing
more than the mixing of some extrancous matter with an article
of food or with a drug. In the absence of a better, it would
be convenient to use the word to apply to all cases where any
article whatever, designed for human use, on the ground of
possible injuriousness to lealth and on the ground of frand,
or again, on account of ignorance, («) has ]m(![‘ any constituent
omitted or removed wholly or in part; (5) contains any foreign
substance giving it a fictitious value or lowering its real value,
by respectively increasing or decreasing its bulk, weight, or
strength, or altering its nature or quality ; (¢) is an imitation
of, or substitution for, another article; and () contains any
substance which ean be certified as likely to be dangerous or
injurious to health, It is necessary to distinguish carefully
between an article which contains impurities, and an article
which has been purposely adulterated, ~ An article of food may
be of inferior quality, and it may even be unwholesome, without
necessarily having been adulterated, and it may come under the
only possible definition that can be applied to it under the
existing law : careless manufacture, use of damaged or inferior
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materials, non-maturity, commencing decomposition, and so
forthy may render a food prodoet” unwholesome and inferior ;
and while, as a consequence of sueh causes, adulteration may e
constituded by the presence of certain specific substances, or by
the existence of impurity beyond a certain limit, it is important
that clear distinetions should be drawn hetween inferiority,
unwholesome inferiority, and adulteration,

The Publie Analyst appointed for a distriet, in addition to
the analyses which he is now empowered to make, should have
placed in his hands, oﬂi(ri:lllgv, the examination of the gas and of
the water supplies in his distriet,  As things at present stand,
the examination of gas in the metropolis is carried out to an
extent. far less than is desivable by gas-testers appointed by
the County Councily who are far too few in number, and who
are paid an absurdly small remuneration.  In some places the
Mec}i(-nl Ofticer of Health is supposed to examine the gas,
This is a mere figment, and in any case le is under no circum-
stances the proper oflicer to be enfrusted with this work., In
the provinces, as a generad rale, the official examination of gas
is cither not carried out at ally or it is a mere farce. As re-
gards water, the metropolis is flooded with reports, very useful
aml exeellent in their way, upon the water supplied from the
mains 3 but analyses of water from the cisterns of houses—a
thing continunally required—is again a matter that is shelved
or bungled,  In the provinces, water analysis, too, is placed,
most improperly as a matter of principle, in the hands of the
Mcdical Officer of Iealth; and at this point I beg to be
allowed to say that, in my opinion, Medieal Officers of Health
shoull have nothing to do with analysis, except in regard to
interpreting the results of professional analysts, The appoint-
ment of Medical Officer of Iealth, further, should never be
combined with that of Public Analyst. Iven when the medieal
offier is competent to carry out the work, which (and I say it
with all respect) eannot be said to be universally the case, the
working of one of the two appointments must suffer, for they
have nothing, or hardly anything, in common. They do not
require the same Kind of training, experience, or personal
qualities, and their combination is accordingly liable to lead
to abuses of various kinds, such as the farming-out of analytical
work to a cheap chemist, or of hygienic work to a cheap doctor.

There ave, it s true, questions relating to probable or possible
production or propagation of disease, upon which a Public
Analyst has obviously no business to express official opinions. If
he does so he is not unlikely to commit himself seriously. Local
authoritics should be guided in their action, in cases where
the expert knowledge of three distinet professions is involved,
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260 THE EXTENSION OF PUDLIC ANALYSIS,

by competent representatives of those three professions—ihat
is to say they should be guided by the combined advico of {he
Physician, the Public Analyst and the EKngineer; and not by
that of any single presumably phenomenal member of any one
of these professious, who is supposed, upon more or less unsatis-
factory evidence, to be in full possession of the knowledge and
experience of the other two,

atent medicines; the vavions quack nostrums, hair-dyves,
soaps, cosmetics, and the laree class of similae artieles aliont
which our most imaginative advertisements are concocted, should
be made liable to scizure by Inspectors, and examination by
Public Analysts; and where, as would he very eommonly
the case, alizolutely poisonous substances or ingredients likely
to be injurious to health were found, their vendors should
be subjected to severe punishment, and the fullest publicity
given to the case. A similar conrse of action should he
adopted with articles of clothing, with reference to the mate-
rials of which thev purpmt to be composed and to the dyes
which have been placed upon them, The use of certain sub-
stances having heen prohibited Ly law, their discovery should
be made pumshable s this is the only way of dealing with the
matter. f’nismums dyes, poisonous paints on articles of deco-
ration, such as wall paperss or upon: childven’s toys, which are
frequently loaded with pigments of the most dangerous deserip-
tion, should not be permitted fo be used at the sweet will of
any manufacturer, as is now the case. T have over and over
again found arsenic, for example, in articles that were in daily
use, and that in large quantities; for instance: in certain
muslins—sold in London by hundreds if not thousauds of
yards—in children’s butterfly nets, in gloves and other arficles
of dress, and my experience in this respect can be amply
confirmed by many of my colleagues.  The Committee of the
Ilouse of Commons, upon whose report the Sale of Food and
Drugs Act of 1875 was framed, reported that the public
appeared, so far as foods and drugs were concerned, 1o be
cheated rather than poisoned.  This is true perhaps about food 3
it is not true ubout drugs; and it is not too much to say that
as regards numerous articles at present untouched by public
analysis the public are poisoned as well as cheated.  To take
another example : the vendors of the different kinds of rubbish
gold wnder the name of “disinfectants,” and with which the
uninitiated feebly attempt to combat the spread of disease,
should be made mmenable fo some sort of control. None can
be better than their seizure by an Inspector, and their publie
condemnation by an aunthorized and responsible officer.

The commection between public analysis and sanitary science
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is a very inlimate one, althongh, perhaps, not always very
obvions,  The adnlteration of drugs, for instance, has of conrse
a very diveet and evident hearing upon public health ; the
adulteration of milk with water has again many well-known
beavings in this direetion ; but when the evil is extended over
a wider field, as it were, the serious import of adulteration in
samitary seience is not, af fivst sight, so plain,  Yet, to prevent
the food of a commmunity from being systematieally robbed of
a parl of its nutritive value; fo prevent the inhabitants of 2
country from heing provided with clothing, the protective value
of which is not what it is expeeted to bey or which containg
materials diveetly detrimental {o health; to prevent, in fact, an
insidious kindl of competition which may have many ulterior and
unespected ultimate effects upon the health of a people, may
justly be regarded as a very important function of a Ministry
of Health, if sueli were brought into being,  And while one
of the great benefits of the present law and of any extension
of if ix to be found in the prevention of the under-selling of
the hionest {radesman by dishonest competitors, these matters
will necessarily still be dealt with most conveniently, and, in
most instances, appropriately, by sanitary authorities.

An extension of public analysis in the general direction,
which T have not heen able fo do more than indicate, if it is to
he of veal and full service to the conmunity, must necessarily
he earried out with a more intelligent appreciation of the heavy
responsibility atfaching to the duties of both public analysts
and inspectors. Kven as it has been, and as it is, the public
analysts, by their work, have powerfully influeneed for gond
some of the most important {rades.  The extension of public
analysis ought to mean, and would mean, a far stronger and
more widespread control over the trade morality of the country,

Dr. J. W. Tnire: (London) said one of the most useful points on
which the diseussion might turn, not to the exclusion of any other
point, was ag to the necessity of some alteration in the law regarding
the unlimited sale of articles of food and patent medieines containing
matters injurious to health, e proposed a vote of thanks to

My, Cassal for his paper, which was carried with acclamation,

Mr. J. WinLis Buxn (London) said he would not like the state-
ment Mr, Cassal made as to the magistrates of Woreestershire to go
out to the world uncontradicted, As a magistrate of the county,
and one who had had a good deal to do with the Exeeutive Com-
nitteo of tho County Magistracy, he felt rather jealous of the honour
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of the connly. Ile would not be deing his duty to his fellow
magistrates i ho did not explain why it was the number of samples
taken in the county was so smalle The Aet was carvied out by the
police ; and they only acted when a purchuser complained to them,
The conduct of the Act had raised the question whether they conld
and ought to act if some ene did not complain,  Tho paucity of
samples taken was owing to the paucity of” complaints,  He agreed
that thero should bo larger powers for interterence, but as the law
now stood they had to find the aggrieved person, who was not casily
to bo found.  When they got a complaint, and then only, were they
able to act under the Adulteration Aets. e ventured (o think that
unless very great cavo was {aken, there would be far fewer samples
and prosecutions taken in the future than they had at present.
Before the Local Government At was passed the Quarter Scssions
appointed an Analyst who carried out the Act; now, there would be
three authorities : the Court of Quarter Sexsions, or magistrates who
had certain powers with regard to the Act: the Standing Joint
Committee, who would give orders to the police; and the County
Council, who would appoint the analyst. It was said no man could
serve two masters:s how uch less then could he serve three! 1t
was only ono instance ont of a great many where the result of the
Act would be to divide the responsibility and muke the laws less
aggressive, If an Act could be framed saying that any person selling
any goods and representing them to be what they were not, should be
liable to a penalty, the difliculty would be abridged.

Dr. C. R. C. Ticuponrye (Dublin) said that he felt the objects sct
forth by the reader were perfectly right and just, At the same time
Le had hardly attributed enough to the detervent influences of the
Adulteration Acts. 1t struck him that the analyst had not the power,
according to the law, of acting himself. e was merely empowered
to carry out analyses. The Act should be improved in this respect.
He, the speaker, was analyst in the county of Longford. Action
there was nlways taken by the constabulary. There were periodical
fairs for the sale of horses, and booths were erceted in the ficlds in
which persons who held licenses were allowed to open.  His attention
to the sale of whiskey there was directed some years ago by a con-
stabulary ofticer, who told him that the whiskey was so had that it
was allowed to run away after the cessation of business.  The reason
of this was it was only made to last one day, and it would not last
till the next.  When emptied upon the grass at the end of the fair,
it left. a black stain like ink. The so-called whiskey really consisted
of methylated spirits, sulphate of iron—which turned it black after a
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reduced below the standard of strength,  The proseeutions had thus
had o very detervent effeet,  The adulieration of the present day was
much more seientifie than it used to be,  U'he adulterations pra;:lisv(l
during the time of the author of “ Death in the Pot,” were now quite
obsolete, The old practice of eolonring pickles with copper was not
practised in any vespeetable house,

Mr, G, J. Symoxs, RS, (Tondon), did not think that, in the
matter of adulterations, we were by any means A 1, 1le recollected
arulein Paris which seemed an extremely good one.  He saw an oflicial
notice in a shop window there, stating that the proprictor of it had
sold something which, upon being taken to the laboratory of the
municipality, proved to be very seriously adulterated; and he was
told that a person convicted of such an offence was not merely
punished, but. compelled by law to place a placard in the front of his
house to that effect,  The eopying of this example would be wonder-
fully preventive of British tradesmen going wrong in the same
dircetion.  Unfortunately English Acts of Parlinment did not usually
contain such praclical preventives, lle hoped that if any amend-
ment of the Aet was passed a clause would be inserted making it
compulsory for the convicted tradesmen to exhibit one of these
notices.

Mr. Wernerann (Worcester) said My, Cassal had stated the ease
very well from the standpoint of an analyst, Why did adulteration
exist? By far the greater reason was that the public desired a cheap
article, whether it was puve or not. That this Congress would be
helpful in educating the public taste, and leading them to see that it
was to their own interest to buy articles which were absolutely pure,
he fully hoped.  There were eight persons out of ten who preferred
to buy impure mustard: and, if they were supplied, the public taste
could alone be blamed. 1le thought it was unjust and unfair to
convict. the retailer, unless it could be proved that he had adulterated
his goods with the view to gaining increased profits, The bulk of
samples taken were had from small shops. It was utterly impossible
for the people keeping them to adulterate one fithe of the articles
sold; and if they were prosecuted they were saddling the wrong horse
thereby. Let them put the penalty on the shoulders of these entitled
to bear it,

Mr. Cassan (London), replying on the discussion, said that
no valid excuse had been brought forward for the ineflicient
manner in which the Adulteration Aets had been applied in Worces-
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time—and capsicum.  Anything would do for them so that it gave tershire. It was no excuse to say that a few samples only had been

the impression that it was a regiment of soldiers going down their taken for analysis because only a few complaints had been made.

throats. It was largely sold. A raid was made at one of these fairs To wait until complaints were made before taking any netion was

and thirty samples were taken. In some thirtcen of these samples practically to reduce the present law to the level of the Act of 1860,

j prosecutions were taken. Since this occasion they had frequently which Jaid upon private purchasers the onus of having samples

1l made raids, and they only had obtained three prosecufions. In these analysed if they thought that they were being supplied with

1HEkNEL Jatter cases it was simply because the whiskey Lad been diluted and adulterated articles. The general public were helpless in this matter,
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270 THE EXTENSION OF PUBLIO ANALYSIS,

and it was absurd to expeet people to make “complainds” who wern
altogether ignorant of what they were being supplied with, and had
no means of finding out. The plain duty of the magistrates of
Worcestershire, and of nuthorities elsewhers, was to appaint and pay
an inspector or inspectors to carry out the Acts, and it was their
business to weo that those Acts were carvied out thoroughly and
efficiently, It was very obvious that a great many loeal authorities
required far cleaver notions of their duty to tho communities they
were elected te serve, in reference to the enforcement of the laws
aminst adulteration, than they scemed to possess at present.  Much
might be done, if it were possiblo to bring the pressure of publio
opinion to bear in the diveetion, at least, of getling the present laws
adequately applicd,  Mr. Bund's suggestion that inspectors shoull
be empowered to take samples of any articles exposed for sale, so
that they might bo uxuminm‘ with a view of determining whether the
nmirchaser got what he asked for and had a right to expeet, struck
}nim (the speaker) as affording an easy way of extending the present
law s0 as to allow of a much wider application of public analysis,
1o agreed with Mr. Fichborne that the present Acts exereised a very
great deterrent influence.  This was shown by the cnormous
deerease in the percentage of adulteration since 18756, While
this was so, he had no doubt, and no person who had any experi-
ence in these matters could reasonably entertain a doubt, that
some of the worst forms of the old adulterations would again
recur if there were any relaxation in the lnw; and there was very
good reason to believe that forms of adulteration which had been
practically suppressed in those districts where the law was applied,
still existed in those where it was a dead letter.  Apart from the
punishments inflicted, which as a rule were absurdly insignificant,
publicity was a yery great deterrent.  The French system of placard-
ing the details of an offence upon the shop door of an offender, which
had been alluded to by Mr. Symons, had a great efiect,  Vendors
who had been summoned for adulteration .were always, and very
naturally, most anxious to prevent any publication of the fact by the
press. They were sometimes very assiduous in their attenfions to
the representatives of tho press in court. The objection raised by
Mr. Wetherall was an 01(\ one, and was ecasily met. The retail
vendor had his remedy against the wholesale dealer or the manu-
facturer; but it was a common thing for the wholesale vendors 1o
pay the fines inflicted upon the retailers, Certain retailers simply
afforded so many channels through which the wholesale vendors, or
the manufacturers of bad articles, could distribute them at a profit
over a wide area. Ie contended, further, that the desire of the
public to buy cheap things was no excuse for adulteration, This, in
fact, ought to be self-evident. The objection about mustard was also
an old one. It was asserted that the admixture of flour with mustard
was necessary for, and was indeed, desired by, the consumer, 1t was
remarkable that if the latter was really so anxious to have his mustard
mixed, the vendors did not publish the fact of the ndmixture far and

TERCY F, FRANKLAND,

wide. They did not do so at any rate when the adulteration amounted
1o 20 or 25 per cent. 1t was curious that it should e necessary to
point out that mustard mixed with flour was not muslard ; but the
mustard question was not the most jmportant one,  Adulteration
should be regarded as a most serions offence, and not as a mild and
trumpery onoe as was so frequenily the case,

On % Some Recent Results obtained in the Practical Treatment of
Sewaye,” by Prnrey I, Fraskraxy, Ph.D., B.Se. (Lond.),
Assoe. Royal School of Mines, I.0.S., F.I.C,

AvLTioucH it is not difficult to obtain reports, substantiated by
more or less claborate chemieal analyses, on the cfliciency of
patent lprucvss;c:-; for the treatment of town-sewage, yet the
vilue of such {estimonials is generally but slight, inasmuch as
the experiments upon which they are based have usually been
made under eivenmstances of such an exceptional character that
similar results are rarely if ever realised in actual practice.

ITaving recently had oceasion to inspect a number of the
largest sewage works in the country, in conncction with a
proposed scheme for the disposal of the sewage of one of our
most important towns, it appears to me that the results of this
enquiry into the daily practical working of the more important
processes now in operation, may not be without interest to
those directly or indirectly concerned with the disposal of town-
sewage,

The sewage works examined were six in number, and were
representative of all the principal methods of treatment now in
vogue. For vavious reasons it will be preferable to refer to the
several towns by distinetive letters instead of by their names.
In the ease of three of the towns the method of treatment was
by precipitation only, whilst in the other three the latter was
supplemented by application to land.

TREATMENT BY PRECIPITATION ONLY.
Town A.—In the case of this town nine to ten million gallons
are treated daily, and the only precipitant used is lime, which
1s added in the proportion of one ton to 1,000,000 gallons of
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272 RESULTS IN PRACTICAL TREATMENT OF BEWAGE.,

sewage. The lime is wade into a thin cream, which then
mixes with the sewage in the pump-well ind becomes thoroughly
incorporated with it in the process of pumping,  The mixture
then flows into a series of twelve depositing tanks, of a total
area of 71,270 square feet, or 1°75 acre, and of an average
depth of six feet, the cubical contents being 2,500,000 gallons,
The sewage has thus to pass a distanee of 1200 feet throngh
the tunks, and this passage oceupies about two howrs,  The
tanks are divided from cach other by walls, over which the
sewage flows.  As indicating the distribution of the Hnrv(-ipiiutc
it should be mentioned that the first four tanks are elenned ont
consccutively about every fourth day, the fifth and sixth about
every seventh day, whilst the remaining six searcely ever require
cleaning,

From the analyses given helow, through the proportion of
chlorine it appears that the samples of effluent colleeted were
all derived from somewhat weaker sewage than that represented
by the sample of raw sewage, The suspended matter in the
cffluent sewage, however, may be taken at about two {o three
parts per 100,000, and of this about oue half was organic in
nature.

Towns BB and C.—These two may be considered together,
inasmuch as the method known as “intermittent treatment”
with lime alone is practically the same in both, At town G,
the daily quantity of sewage dealt with is 10,600,000 gallons,
The sewage receives fifteen ewts, of lime per 1,000,000 gallons,
the lime being as usual added in the }m'm of cream. The
precipitation takes place in a system of no less than thirty tanks,
the important distinguishing feature being that a period of
perfect rest is given to the sewage in cach tank,  Iach tank has
a capacity of 50,000 gallons, the total tank-capacity being
1,500,000 gallons. The method of working consists in filling
four tanks simultancously, this occupies upwards of sixteen
minutes; after about twenty minutes complete rest, the liquid
is run off through a floating cxit-pipe, from which it passes
over a weir in a thin layer, and then downward through a filter
which is constructed of lumps of coke, to a depth of about two
feet, after which it passes upwards through a similar layer of
coke. The coke in these filters is changed about every three
months, The process of deawing off the clarified liquid from a
tank takes about two hours, but it is considered advisable to
allow even longer.

The analyses given below show that this complicated system
of intermittent precipitation yiclded results very similar, but by
no means superior, to those obtained by the simpler method
of continuous precipitation adopted in the case of town A.

PERCY F. FRANKLAND, 9273
Morcover, the process of filtration through coke, as carried out
al these works, appears to deteriorate rather than improve the
character of the efluent,

TREATMENT BY PRECIPITATION AND SUBSEQUENT
ArrLicatioNn Tto Laxnp.

In the case of the three other towns visited this compound
method of treatment was in operation, but in order to be able
to compare the cfliciency of the methods of chemical treatment
with {hose adopted in the three towns referred to above, the
eflluent. from the precipitation-tanks, as well as that from
the land, was in each case submitted to separate chemical
examinadion,

Town 1).—Iere the sewage of 50,000 inhabitants, amounting
to 2,000,000 gallons daily, is treated with 13 cwts. of quicﬁ
or one ton of slaked lime and 18 ewts, of sulphate of alumina.
The sewage first veceives the requisite amount of sulphate of
alumina, after which the lime is added, a thorough mixture
being cffected in a special tank of small dimensions, The
treated sewage then flows into cight tanks arranged in parallel
series, each tank being 4 ft. Gin, in depth, and having a capacit
of 120,000 gallons is not subdivided by any pm‘titig’ns. Thus
although a given volume of sewage only passes through a singlo
{auk, still the total tank-capacity is so large in ])roporct)ion to the
volume of the sewage, that the rate of passage throuch the tank
is extremely slow, ° °
. Onreferring to the analyses it will be seen that this extremely
simple arrangement also yields an eflluent containing as little
suspended matter as that from any of the more cgmplicated
svstems of tanks already referred to. Two out of the eight
tanks are daily completely emptied, and yield 74 tons of wet
sludge. It is worthy of notice that at these works a ready sale
for the pressed sludge is obtained at the rate of about 1s. a load,
and in point of fact, at the time of my visit there was little or
no sludge on the premises.

The efiluent from this process of chemical treatment then
passes on to a plot of land eight acres in extent, and laid out in
Ifermittent filters, wnderdrained at a depth of 4 to 6 feet.
This land yiclkls seven crops of rye-grass annually, and realises
from £2 to £3 a week.

The cliemical examination of the efffuent from thisland shows
that, whilst the proportion of suspended matter is undiminished,
the dissolved organic matter has undergone very considerable
reduction. 1t is evident, however, that the area of land is
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274 RESULT3 1N PRACTICAL TREATMENT OF SLWAGE,
insufficient to completely deal with the quantity of sewago
applied to it, inasmuch as the cfiluent is quite freo from
nitrates, .

"This town affords a very striking and inferesting example of
sewage-treatment, both by chemicals and filtration, the method
of precipitation being remarkably simple mul cmn}mct, whilst
the area for filtration purposes is exceptionally small

Town li—In the case of this town, the principad purifieation
reliecd upon is the applieation to land, towavds which the
chemical treatment is merely a preliminary operation,

The sewage, about a third of a mile before reaching tluf
works, receives an addition of lime to the extent of about 16
cwts, per 1,000,000 gallons,  On reaching the works the treated
sewage divides into three large tmnI}'s_nrr.ungcnl in parallel series,
and in passing through which precipitation takes place.

Reference to the analytical table will show that the efiluent
from this single-tank precipitation contained only a small
proportion of suspended matter, whilst the organic matter in
solution was seavcely reduced at all. The efiluent from the
tanks is then distributed over the land by way of irrigation,
each nere receiving on an average the sewage of 400 or 500

ersons. The soil is extremely well suited for the pur]puse,
Ecing gravelly throughout, and'is drained to a mininum « epth
of 4 Tt. G in.  The farm is made to yield a very varied produce;
thus—milk is a large and increasing item, a considerable portion
of the area is devoted to mangolds, swedes, and Kohl rabi,
another large fraction to market garden produce, another to

Italian ryc-grass, another to cercals, besides a large part laid
down as pasture.

A sample of the efiluent from the land was collected, andd found
to e almost free from suspended matter, whilst the organie
matter in solution was also very largely reduced.  As evidence
of the liberal allowance of land given to the purification of the
sewnge, a very large proportion of nitrates was found in the
effluent, which in this respect presented a marked contrast to
the conditions existing in the case of town D, where the sewage
of about 6,000 persons is applied per acre.

Town IF—In the case of this town the allowance of land
for purification is even greater than in that of town I, inasmuch
as only the sewage of about 300 or 400 persons 1s applied per
acre. _ .

The method of chemical treatment is varied, sometimes lime
and sulphate of alumina bein(_lg used, whilst at other times,
especially in summer, lime and refuse carbon are employed.
The lime is added first (about 16 ewts. per 1,000,000 gallons),
and then the sulphate of alumina (about 5 to 10 cwis. per
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276 RESULTS IN PRACTICAL TREATMENT OF SEWAOE,

1,000,000 gallons); the carbon is employed in about the same
proportion as the lime. _ .

z{fter thorough mixture taking place during the process of
pumping, the treated sewage passes into six tmlk.s mrranged in
two parallel sets of three. In these tanks a period of perfect
rest is given, which varies in duration according to the quantity
of sewage coming down, The clavified liguid is drawn oﬂ' by
means of floating arms, and then passes on fo the land.  The
mode of application consists in_causing the sewage {o flow
twice over the surface of the land, as the attempt to filter it by
under-draining proved very unsuccessfuly in consequence of the
Leavy nature of the soil, ' . '

e principal produce of the farm is Ttalian rye-grass, which
is cut five times annually; there ave also smaller plots under
oziers, mangel-wurzel, and market garden produce,

Two complete series of samples, taken on two different days,
were submitted to analysis.  On the first occasion lime and
sulphate of aluming, with a quarter-of-an-howr’s rest i the
tanks, were cmployed, whilst on the second day lime and carbon
were used with half-an-hour's rest in the tanks,  The results
obtained were essentially similar on both oceasions; in neither
case was the removal of suspended matter, by precipifation, very
satisfactory, whilst a marked reduction in_the proportion of
dissolved organic matter was cffected. In both cases the
cffuent from the land was almost quite free from suspended
matter, and the dissolved organic matter was very greatly
reduced.

GENERAL CoONCLUSIONS.

The six examples described above may be taken as fairly
typical of the average performance of some of the best managed
sewage-works in the country. i

The results show that if the only object of the treaiment 1s
the production of a fairly clear eftluent, this can be satisf actorily
attained by a number of processes of chemical precipitation.

As regards the chemieals employed, there would ap}wm' to be
distinet evidence in favour of the use of sulphate of alumina
along with lime, as by this means the dissolved organic matter
is gencrally more reduced than if lime alone be employed. In
no case, however, can any very great reduction in the pro-
portion of dissolved organic matter be secured,

As regards the exceution of these precipitation processes, the
method of subsidence under complete rest, at any rate as at

PERCY F. FRANKLAND, 271

practice to afford rest of sufficient duration for the advantages
{o come info play; whilst the far greater complexity both of .
construction and management which this method entails are
very much against it.  In none of the three towns in which
this method was in operation was the efiluent remarkable for
its freedom from suspended matter,

In practice the greatest success 1s to be anticipated by
employing the maximun cu}mciiy in a single tank of moderate
depth witliout partitions,  In short, let the whole of the avail-
uh\c money he devoted to the acquisition of the largest system
of tanks, of the simplest construction and requiring the least
attention,

In cases where not only a clear effluent, hut also one as free
as possible from dissolved organic matter is required, we must
resort now, as heretofore, to the application of the sewage to
the land,  In such cases, however, the sewage should invariably
be submitted to a preliminavy process of precipitation.

As regards the amount of sewage which can be safely applied
to a given area of land, this must depend mainly upon the
nature of the soil; but in all cases the guarantee of active
oxidation should be demanded in the shape of a marked pro-
portion of nitrates in the eflluent.

[Z7or discussion on this paper sce page 282.]

On * A Suggested Standard for Iipluents from Sewage Works,”
by J. W. WiLnis-Busn, I%7Z.S., Chairman Severn Fishery
Board; Vice-Chairman Worcestershire County Council.

IT is now generally admitted that by means of well-designed
and effective sewage works, it is possible to purify sewage
eflfuents to almost any extent that may be considered desirable;
the question of the degree of purity being dependent on the
amount of expenditure in respeet of the means of purification,
as to what the degree of purity should be, doctors disagree,
The Rivers’ Pollution Commissioners recommended certain
standards, which have subsequently been inserted in various of
the Bills for the Prevention of River Pollution ; but neither
Parliament or the public have aceepted these standards as the
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present carried out, appears to have little to reconmend it ; for

. i . proper test,  The prevailing idea seems to be that no specific
although unquestionably correct in theory, 1t 1s difficult 1
[

standard of purity should be required, but that it should vary
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278 A STANDARD YOR ErFLUENTS YROM SEWAGE WORKS,

in sccordance with the requirements of the locality, that a very
low standard would be sufficient in the case of fowns on such
rivers as the Aire, Calder, or Trwell, while on a clear-flowing
viver a much higher standavd should be required.  No two
authorities are, however, agreed in saving what that standard
should Le.  Admitting as a genexad prineiple that the standard
should vary according to locality, 1 venture to snggest that,
to fully carry out the ln'inciplu, the standard should be, that the
effluent should be purified fo such an extent that no eficet will
be produced upon the fish that frequent the stream into which
the effuent flows.  he efficet on the fish that ave found in
each river being the test of purity for cach place, it being laid
down as a fundamental prineiple that the effluent should be
purified to the extent that it produced no result on the fish,

At first sight this scems @ very smadl matter, and one that
most sanitarians would have no dificulty in agrecing with, but
when the details of the matter are considered it will be found
to give rise to some serious considerations,

The vivers of the country may he divided info thoese in which
members of the Sdmonidee are found, and vivers where they are
not; curiously enongh up to the present time, with one exception,
all sewageworks have been p]nvmll on rivers fromwhich Sulionide
are absent.  The case of York, which is now under consideration
of the Local Government Board, is, I believe, the first case of
sewage works on a salmon river, It {herefore forms a new
departure, and it is with reference to it that the proposal
contained in this paper was originally suggested,

It is well known that for a long time past it has been the
fashion to say that the cfiluent from sewers does no injury to
fish or fish life, because fish ave often scen feeding at - the
mouths of sewers. 1f sewers only discharge a limited quantity
of crude sewnge in a fresh state into ariver, it may be admitted
that little if any harm is done, hut the admission must be made
subject to two important qualifications; (1) that the matter
discharged is sewage, 4., night soil comparatively fresh, and
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extent in the way the question is stated. Some fish may be
found near sewers, some fish may live in the eflluent from
sewage works; but the deduction made from this, that all fish
like sewers ud all fish will live in sewage effluents—is a very
different, ])l‘i),ulsilil)ll.

Speaking hroadly, the fish that inhabit the Euglish rivers are
divided into fwo great elasses, Cyprinide, or fish of the Carp
family, and Salmonider, or fish of Lflu Salmon family,  The first
are resident in fresh water; the latter comprise migratory
speeies,  The first, ave far more tenacious of life than the
second, and will live and even thrive under circumstances in
which the second would die at once,  Curiously enough, sewage
experiments have been made almost exclusively on members of
the Cyprinidie, and nsually on fish that ave the hardiest and
most diflicult to kill of that family ; and yet more curiously,
the fish usually selected for experiment is a fish not indigenous
to British waters, but one of the havdiest of all the Cyprinide,
the gold fish. It is diffienlt 1o say in what amount of 1mpurity
a gold fish will not live.  In this country heis never scen in really

mre water; the water in glass howls and aquaria, in which
lw usually dwells, are certainly not to be classull as standards of
purity.  Yet it is on this fish that the experiments of the effect
of sewage and impure eflluents are usually made ;5 not probably
with auy dishonest intention, but because the gold ﬁsL can be
honght more cheaply and more easily than almost any other
live fisl.

It may at once be said that experiments with gold fish, even
if most honestly carried out, are worthless for any fish but gold
fish, and as gold fish are not found in most DBritish rivers, such
experiments are worthless for British rivers.

If, however, the gold fish are laid aside and some other of the
Cyprinide taken—roach, dace, or chub, the experiments have
hardly a greater value, Leaving out of consideration the
fact that the fish forming the Cyprinide arve comparatively
valueless when contrasted with fish forming the Salmonide, and
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that it is unfair to estimate the damage likely to occur to the

that no large quantities are allowed to accumulate and putrify ) \ 1
1 in the sewer or near its mouth, and (2) sccondly, that the class fish from ,thc damage tl‘_“t will happen to the least valuable ;e '
of fish usually found near sewers and drains or near sewage works sorts. 1t is equally unfair to take the hardiest and strongest : (3 : )
2 are what are usually known as coarse or white fish. With the fl.‘i!l to test the effect of. a I’Unl}timl on them, and ignore its ; TR :
11 exception that occasionally an old trout may be found at or effcet on the more delicate kinds, The true test is the ?it’: [k
1 & near the month of a sewer, it is the fact that the Selmonide ‘{“UCt of the. ‘v‘f“}“’“t on the most delicate fish found in the | § 1.
L BE do not feed at the entrance to sewers, and are not found there. “"01',.“]11[ this will be its effeet on the Salmonidw, not on the L ;
{1 It has often heen urged as a test, proving that the discharge Cyprinide. No one with any knowledge of fish life will deny 1t
: into vivers from sewers or sewage 1s harmless, that fish may that Cyprinide are mueh hardier and will live under mueh more il E

unfavourable conditions as to water, than the Salmonide. Carp

cither be found near the sewer, or that if placed in the eftluent 1dition .
may be found living in water so thick from impurity that it

they will live in it, The fallacy of the argument lies to some
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280 A STANDARD FOR EFFLUENTS FROM SEWAGE WORKS,

could almost be cut with a knife.  Salmonide will only live in
water that is practically pure, A practieal instance of this is
that the keepers of aquaria always sclect Cyprinide, mud not
Salmontdee, for the purpose of stocking aguaria.

As far as I am aware, no data have been published giving the
result of reliable experiments on diffevent kinds of fish with the
same polluted water,  As far as my limited experiments gro, 1
Sll()lll(\ classify our Cyprinide in this way ¢ the haediest ave earp
and tenchy, the vest in t{ﬁs ordery numely, roach, chub, dace, bleak,
gudgeon, minnow,  In rivers that contain only Cyprinider, the
test of tho effeet of an efluent from sewerage works, would he
what effeet would it produce on the above fish in the reverse
order—beginning with a minnow, if minnows are found in the
river, and finishing with a carp; not beginning with a carp
and finishing with & minnow. }t would be necessary to ascer-
tain precisely the different kinds of fish inhabiting cach stream,
and then the effieet on each kind might be ascertained —not
merely by ascertaining if they would live in the efiluent, an
experiment of very small value—but how far it affects the fish as
to their breeding, their size, and their food.  Hitherto the idea
has been does the effluent kill or not 3 but this is not the ques-
tion; killing is only one of the ways in which pollution affeets
fish: their breeding is affected by the deposit on the spawning-
beds, their size, from the lack of food or from the unwholesome
food they get—their food the destruction of the various forms
of life that they feed on. In a stremn Iam acquainted with, the
effcet of a pollution from a mine is not to kill the fish, they are
as plentiful as ever, but to cause a great decrease in quality,
size, and condition ; a fact I put down to the destruetion of some
item of the food stlj:p]y, or its general decrease,

If injury to fish is taken as the test, and taken in the way I
have ventured to point out, it will make a minute study, for
more minute than any we have yet had, of the forms of life
in our rivers, absolutely essential before any standard of purity
can be fixed upon,

ITitherto, the rivers on which sewage works have been erected,
have cither had no fish at all in them, or have had the hardiest
member of the Cyprinide. In this class of rivers it would be
unfair to compel the Local Authorities to give such a standard
of purity to the effluent as was not required by the facts of
the case; and on any class of rivers it might well be that the
Local Authorities should not be asked to create a purer eftluent
than is necessary for the fish now inhabiting the stream, and
should not be bound to regard the fish that might inhabit the
stream when it became pure. Conceding this the test as to all
rivers would be: (1) for those containing no fish; (2) for thoso
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confaining fish, and this Inst would be subdivided as to rivers
containing Cyprinide and Salmonide.

I have left the salmon rivers to the last, because in these a
new set of considerations quite distinet from those affecting
other strenms arise.  As is well known in salmon rivers, unless
the migratory Salmonide have a free passage to the upper waters
from the sea, the rivers arve rapidly destroyed as salmon rivers,
quite ns effectually as if the fish were actually killed.  Experience
lias shown that a river may be very highly polluted, but still
salmon will pass up if the pollution is diluted with a large body
of water; and as salmon usually only run up in floods, this is
{he usual state of things, DBut experience has also shown that
if {he poltution is concentrated, tlle salmon will not face it;
and although an efiluent from sewage works may be such that
it will not actually kill salmon, yet it will just as effectually
destroy the river if salmon will not pass it, for they will have
to spawn in unsuitable places, and so gradually become extinet.
This is the great danger that has to be feared from sewage
works on salmon streams. The whole of the sewage will be
discharged within very narvow limits; and the great question
will be whether the effect of that discharge will not prevent
salmon ascending the stream, I can call to mind certain
chemical works on a tidal river, that discharge, once a week,
certain refuse into the river; the cffect of the discharge is that
the ascending fish at once drop back, The fear is that a similar
result will follow from sewage works, not that salmon or fish
will be killed outright, but that they will be deterred from
passing up to the river to hreed.

The test suggested, that the effluent from sewage works should
cause no injury to fish, thus epens out far wider considerations
than at first sight appear.  Hitherto the matter has not received
from the hands of experts the consideration that it deserves, 1t
has been thought quite enough to say—fish are not killed.
For the future it is to be hoped such a test will not be considered
suftficient, and the whole circumstances of the river and locality
will be taken into account. I venture to think that some
of the societies which are interested in the question of river
pollution would be doing most useful work if they prepared a
classified list of the rivers of England and Wales, shewing the
fish that inhabit them and the standard of purity required for
them.  Such a classification would be somewhat as follows :—

Class A, Rivers not containing fish.
» 1. Rivers conlaining coarse fish, Cyprinide only.
» C. Rivers containing coarse fish, Cyprinide and non-
~ migratory Salmonide.
» D. Rivers containing migratory Salmonide.
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282 A BTANDARD FOR EFFLUENTS FRROM SEWAGE WORKS,

Tor cach class a minimum standard of purity should he
agreed upon, and the Local Govermmeat Boavd, if possible,
should be induced not to sanction any scheme for sewnge works
on such rivers the effluent from which did not come within the
agreed standard,

County Councils have now some powers in the matter of rviver
pollution. It wonld not be asking too much of those bodies fo
prepave such a classificd list of the streams in their districts,
and agree on the standard of purity for cach class in their
district,  If this was dene, some progress wonld be mude in the
question of the prevention of pollution of rivers,

[This discussion applies to the two preceding papers by PERcy
F. Fraxkraxp and J. W. Wins-Busn,]

Dr. J. W. Tuire (London) said that as Dr, Frankland's paper was
on a kindred subject, the discussion of the two papers \\'uul(l be taken
together.  He thought they had a kindred beaving,  1le was obliged
to Mr, Willis-Bund for bringing forward such a useful and satis-
factory test as to the purity of the rivers: and they ought to give
Mr. Bund their hearty thanks. This was carried amidst applause,

Mr. W. C. Stran (Blackheath) pointed out that whereas Dr,
TFrankland said that he had taken several samples from somoe of the
best managed sewage works in this country, the whole of these snmples
were from one kind of process only, viz.—that by preeipitation by
lime. The efiluent should be fit to go into the river without detriment
to the fish, but this requirement the lime process never answerved ;
besides, whereas the deposit should be preserved in a state fit for
agriculture, lime invariably destroyed it. e defied anyone to go to
works where lime was the principal ingredient used without being
made aware by offensive odours that such was the case,

Mer. J. Staxsrienp-Bruy (Bradford-on-Aven) snid he thought the
system Dr, Frankland had referred to—intermittent filtration and irri-
gation combined—was a very good one. e spoke at some length of
his experience on the subject at Oldbury, where on ordinary oceasions
the eftluent was elear and free from smell. e could refer My, Sillar
also to the system at Wolverton, Bucks, whicl had been referred to
by engineers as the most perfect system of quiescent filtration in the
country, At Oldbury there were exceptional advantages in the way
of precipitation, quantities of chemicals coming from the chemical
works, which deodorised the matter and left little expenditure to be
incurred by the local nuthorities in the purchase of lime and other
precipitants, Mr. Sillar said that fish would not live in the effluent
where lime was used. Iowever, there were fish in the stream into
which the efluent ran at Oldbury,
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Mr. 1T, SovTiaLn (Ross) said he lived on a salmon river, not far
from n town which lad sewage works in conneetion with the Wye.
They wanted to be satisfied—those who were likely to be affeeted—
that any scheme ndopted would not destroy the fish, 1t was known
{hat fish flourished nt the present time, and on the opposite side of
the river to whero there were outlefs of sewage, in analyses of the
water a trace of sewngo had been found.  They wanted to be certain
that matters were not made worse than at. present,  Tn constructing
works they should consider the surronnding civeumstances, and the
character of the river the effluent would be discharged into.

Major Tiavonock Frowenr (London) entirely agreed with the emi-
nently practical nnd reasonable standards of purity which Mr. Willis-
Bund proposed.  The dilficulty hitherto atiending the establishment
of n standard of purity of sewage cflluents had been the different
opinions leld by chemists,  Yxperience during the last 18 years in
the Lee walershed showed that in the interest of fish life an excess
of lime should not be used in the treatment of sewage. Wholesale
luss of fish has resulted on several oceasions from this cause—
notably, some years since at Luton, where the authorities used lime
and clay (“']Iit‘il they had now happily abandoned in favour of disposal
on land), and also at Tottenham, where & very small addition of lime
was shown at once by the destruction of thousands of fish,

Dr, PErey FRANKLAND said, in reply to Mr, Sillar, that he had
only attempted to treat of some results oblained in the treatment
of sewage. His paper did not profess to be a complete treatise on
the subject of sewage purification, but was intended to record and
compare results actunlly being obtained by the ordinary processes in
vogue,

On the  Interception of Miasmatic Fomanations from the Subsoil
of Dwellings,” by Cnarres R. C. Ticusorse, LL.D.,
I"1.C,, L.AILL, &c.

CexTURIES ago the Romans had arrived at a knowledge of the
requirements of a good dwelling house, which puts us in the
year 1889 to the blush, and Vitruvius would have had cause to
smile at much of our modern hygiene. One of the points which
received their special care was the construction of their basement
floors, The barrier between miasma and their domiciliary
supply of air food. When a man lays his head upon his pillow
to enjoy those precious eight or nine hours of rest, does he, in
nine cases out of ten, breathe the natural atmosphere of the
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284 EMANATIONS FROM TUHE SULSOIL OI' DWELLINGS,

district, whevever that may be.  In my opinion he does not.
Ie has simply placed himself under an inverted bell-jar, or a
structure of a similar nature, which colleets, and before morn-
ing is filledd with, the volatile sweatings of the surface soil,
This soil is distilling (I use the tern as being strietly correet)
into the building all the contaminations which it has received
during the day. But the soil has besides its special poisons,
which it generates in its own laboratory.

The old Roman mansions were protected by layers of conerete,
and one of these upper layers confained powdered charcoal,

Some little attention has been given, within the last few
years, to the subject of basement floors, but chiefly in isolated
cases, where scientific men have personally superintended the
construction of their own houses, Wherever tronble has heen
expended it has been attended with the best results, I state
this nof from hearsay but from personal knowledge,

In approaching upon a scientific basis the subject of the
coucreting of basement floors, the following question at once
presents itself to our mind: What is the actual extent to
which cement will prevent the passage of minsmatic, or dele-
terious vapours, Deleterious vapours may be divided into {wo
distinct (-L\sscs: 1st, the permanent gascous poisons, such as
sulpliwretted  hydrogen ; 2nd, organisms, such as microbes,
bacilli, &c. Where the 1st elass ends and the 2nd conmmences
it will require the bacteriologists of the next century to define,
and for our purposes it will be as well to consider fhem as
distinet forms of matter.  First, then, to consider the question
of porosity, or, in other words, how far are these different
cements capable of passing gases,  This point is ronghly but
efliciently (\ctermincd by the following simple experiment, or
series of experiments :—

Thin tubes were taken a foot long and } of an inch internal
diameter.  These were carefully plugged with the cements to
be tried, an exact inch of cach cement being set in the ends of
the tubes. Some of these tubes were allowed to stand four
months before being used, so as to get perfectly set. The
following materinls were used as being typical :—No., 1, fine
mortar, made by adding one part quicklime to two of sand;
No. 2, plaster of Paris, or anhydrous gypsum; No. 3, Roman
cement 3 No. 4, Portland cement ; No, 3, hygienic cement.

This last is a ecement with which we have obtained some very
successful results in Dublin, and many of the tests given further
on, prove that it is specially applicable to basement floors.  The
specimen experimented with, contained about 5 per cent. of
carholate of caleium, naphthaline, &e.

These difierent tubes were air dried ; each tube was then
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closed at the end by an indinrubber cap, which could he removed
at will.  They were then filled with mercury and inverted in
a mereurial frough, so that a Toricellian vacuum was formed
in eachi tube,  The eaps were then removed, and by observing
the order in the fall o} mereury, the relative porosity could be

determined, It stood in the following order :—
Itelative amount
of Porosity,

1. Mortar . . e ' . 100

2, DPlaster of Paris .. .o ‘e ‘e 76
3. Roman Cement . ‘e . .o 25
4, Portland Cement .. ‘e e . 10
0. Ilygienic Coment .. . ‘e . i0or 8

Their relative position as regards porosity could be determined
with certainty; but in the second colunmn is an endeavour to
give the relative amount of porosity.  This last column,
although it conveys a very good iden, is only a rongh approxi-
mation, It was arrived at by performing a number of experi-
ments, and nofing the respective times the mereurial column
took to fall,  Kven if claborate apparatus had been constrocted
to arrive at these results with great 'n'ccision, such precise
experiment would be of little use, as hardly two samples of
similar kinds of cement would agree to a nicety.

T'he fall of a foot of mereury, m the case of mortar, is ealled
one hundred, because it is the most porous material—in fact the
fall in this case is almost instantancous, and lasts about half a
sccond, It can just be followed with the eye.  The Portland
cement is extremely slow, the last inch of mercury taking nearly
a quarter of an hour,

A series of experiments were then performed with similar
tubes, to determine the rate of diffusion of gas through the
different materials, These experiments are confirmatory, but
vet in a degree are distinet from the previous ones in their
bearing.  In such experiments we are drawing important in-
ferences as to how layers of these different kinds of materials
would influence what has been aptly called the * ground
respivation,”  Any gas that may pass through such septa or
Iayers of cement, will obey Graham's law of diffusion, viz, :—
That the rate of diffusion is in inverse ratio to the square-root,
of their gravity. Ilydrogen was the gas selected o try against
atmospheric air. The tubes were again capped  with ndin-
rublber, and were filled by displacement with hydrogen gas.
They were then inverted into a trough of water, and the caps
were removed, A partial vacuum was created in each experi-
ment, which raised the level of the water in each tube according
to the respective rate at which it allowed the hydrogen to
diffuse, which, as it was the lighter gas, passed through more
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2806 EMANATIONS FROM THB 8UBSOIL OF DWELLINGS,

rapidly than the atmospherie air passed in, It was thus found
that the nature of the septum greatly modified the experiment,
The relative heights of the column of water, above the level
in the trough, is given according to the timo observed.
1 Min, 3 Mins, 18 Mins, 20 Mins, 30 Mins,
Time Mortar « - Zinch & inch 0 inch 0 inch 0 inch
0

Plaster of 'aris - 1 ) . 2y, 27‘.{ " "
Roeman Cement - " ) & 2 21”6 " 1,
Portland Cement - s 1 1& 31 4.

b "
Iygienie Cement - w 11y Y 295 2! "

Tt will be observed that lime mortar is hardly worthy of being
called a septum, and is practically without any controlling action
upon gases—in fact, under such_ circumstances, it should bo
viewed merely as a conrse sicve, It could not exert any control
over gronud vespiration.  In the case of the cements it is very
perfect, but necessarily slow.  The practical reading to my
mind is that any ground gas would pass through such materials,
as the hygienie cement, very slowly, if at all, because the atmo-
sphere being of a lighter density than such gas as sulphuretted
hydrogen, or carbenic aeid gas, n downward diffusion would take
{:]uco, or we may put it thus,—that a ground inspiration would

)e set up, and that atmospherie oxygen would be carried into
the surface soil.  There would always be a point or layer of
the slowly diffusing ground air which would be presented to an
excess of oxygen. The atmospheric oxygen would oxidizo the
noxious organic matter exactly on the same principle as it
destroys the pollution of rivers—if we only keep the organie
matter in a suflicient state of attenuation.

So far we have merely tfreated the question of gascous
diffusion, but it is probable that the most important part of the
investigation is the action of cements on the germn contamina-
tion. Tyndall has pointed out that plaster of Paris, and even
& surface of strong sulphuric acid, 1s incapable of separating
germs.  In fact the only filter which he found successful was
cotton wool. This observation has been thoroughly indorsed
and made use of by subsequent workers in bacteriology. Now
to determine the action of cements in separating germs, a serics
of Pastewr’s retorts or flasks were filled with sterilized hay-
infusion, containing a little Lichig’s cxtract, and were then
plugeed with different cements. The retorts, contents, and
plugs were all sterilized at a temperature of 212 F. for some
days. On being closed they were placed in an incubator. In
a short time all of these solutions went with the exception of
one—the hygienic cement—hich is still perfect,* 1t is also

* 19th September, 1889, Three weeks old,

DISCUSSION, 987

interesting to ohserve that the next best flask is the plain
Portland cement,  There is only one conclusion to arrive at,
that the air in passing through this inch of hygicenie cement,
was perfeetly stevilized.®

Asphalte acts as a perfect plug, but 1 should say that it is
ohjectionable, beeanse if we have every large area cemented by
this material, the surface gases will be more or less under
pressure, and if so will force their way through any of the
mumerous eracks and fissures, which must exist in an ordinary
house; hesides this, it will lureely permeate up the wails which
we now sce are formed of very porous material,

As regards the permanency of the antiseptic action of hygienic
cement, I may as well give here the analysis of a sample of
conerele made with it and laid down in Gray’s Inm Road in 1885.
It was taken up in 188%.  When it gave on analysis:—

Moisture . .o ‘e .o ‘e 3:00
Antiseptic matter of an extractive nature .. 1-96
Canrbolic acid .. ‘e e e . 014
Granite with ecement .. ‘e ‘e o 9490

100-00
When broken it smelt strongly of the antiseptic used.
I believe that these experiments throw considerable light
upon the question of atmospheric contamination from the base-
ment of louses, and I have therefore thought it desirable to
place them in a concise form before the Sanitary Institute.

Mr, G, J. Symoxs, IR.S. (London), said that, as one of the unin-
structed publie, he should be glad to have some explanation as to the
very small diameter of the tubes which had been employed by Dr.
Tichborne in process illustrative of his paper; they had a tube
only one-quarter of an inch in diameter, Ie thought if they
wanted to test the permeability of anything, the proper course would
have been to have had a large area of it. These illustrations rather
showed the power of the materials adliering to glass than the power
of penctration through the material itself, so large a proportion of
the material being in contact with the glass tube,

Mr. W. Wirg, I.8.A. (London), believed wood block flooring
was one of the best of floors for basements, because there was no
hacbouring of dust, black beetles, mice, or vermin of any sort. It

* To construct a perfect floor not only shoutd the ground be cemented, but
the foundation walls should be eut off or rendered impervious to the diffusion
of gas by being built for some two or three feet with hard glazed fire bricks,
and by using hygienic cement in place of mortar,
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288 METEOROLOGY AT THE SEASIDE,

would not decay if laid on some substance free from moisture, 1To
was the first to intreduce it, This was in the West of England,
Ile first set in mortar or cement, but he afterwards found that it
was a great mistakoe to set it in anything that contained wmoisture,
because when the wood camo to dry, tho joints opened and it became
loose.

Mr. I, R. Newroyx, IN"RLB.A, (Weybridge), snid that it was
extremely satisfactory to find that in these tests Portland cemont
lhiad como out so wefl; its uso was so universal, Ho thought tho
results of 1ho experiments and the order of suitability in which tho
materials had como out was just what they might have oxpeeled,
So far as they conld judge the experiments weva very conclusivo in
the sense of proving the impermeability of the materinls,

Dr, J. W, Trive (TLondon) said he thought that the discussion had
been most interesting to Medieal Oflicers of Health,  People wanted
to know what was the best material to use. Theso experiments
showed that LPortland and hygienic cement were nbout equal, Ho
had always recommended Portland in preference to Roman cement,
but. the experiments showed a far greater difference belween them
than he had anticipated. The differenco was exeecdingly great, so
that no one with the facts that had been laid before them should
venture to use Roman cement to make concrete floors.  The timo
occupied by experiments was as nearly as possible corresponding with
what they might have expected, 1le did not think that the size of the
tubes had resulted in any way to the detriment of the experiment,

Dr. C.R. C. Ticunonxk ( Dublin), in reply, said that the illustrative
experiments had been made in the usual way and the customary
precautions had been taken. The smaller the seale of the test the
more critical the experiment.  Cases oceurred of poisoning through the
consumption of tinned food, and they all knew that mischiet” was
caused sometimes by an air hole the size of a pin’s head in the tin,
the enclosed food becoming putrified.  Now in the experiments
detailed in the author’s paper, it was true that the air had fo pass
through a hole a quarter of an inch in circumference, but then in
doing so it had to pass through one inch of cement under experiment.
In his opinion there was a practical experiment,

On © Melcorology at the Seaside,” by Surgecon-Major W. G.
Brack, F.R.C.S.E., IF.R.Met.S.

Tris communication consisted of a sketch of the conditions of
the weather which prevailed during the summer month of
August, and autumn ones of September and October at places
of resort on the English Channel.

W. (. BLACK, 289

The remarks are founded on a series of observations by
portable meteorological instrwments carried in a hand-bag, which
were seb up and used wheve practicable at the time and place
at the coast,  They showed how easily such opportunities could
be utilised at any place the tourist went to stay at.  The best
kind of weather for the visitor was of the continental type, or
anti-eyclonie, with bright skies and sunny days, and when the
air aned sea kept up their temperature, and ozone was abundant
andd southerly breezes prevailed, and the seas were calm and
iilliant.  The sca-bather then indulged himself with water
over 60? of temperatare, and the air felt warm and dry after-
wards to dress I)y; and multitudes on the beaches enjoyed
it.  Powards the end of the season the weather becomes broken
info by irritating cyclonettes creeping up, or cyelones dashing
threugh the channel, which ereate an uncomfortable surf, and
ause 4 rough wind on the beaches and promenades,

These irruptions brought on gales with showery weather and
cold windsa, which cooled the air and afterwards the sea, which
was also made uncomfortable by waves or surf on the beaches.

Besides, bathing in the sea now became dangerous, in con-
sequence of the development of the backwash of the surf
creating an undercurrent below sea level on the beach, which
causes the drowning every year of numerons inexperienced
sea-bathers,

The promenades and picers now get swept by disagreeable,
damp winds, and by spray from the surf, and are soon
abandoned 5 on or about the equinoctial period of September
26th, the bathing closes on both coasts, the cars and stages are
withdrawn, and the beaches are deserted by their visitors,
The inducements of climate that take people from grimy cities
to the coast resorts, are illustrated by these instrumental
observations, as consisting in more ozone, more breezes, more
showers, more sun and airy and less heat, less calms, less smoke,
less miasmata.

The prevalent exodus secems fully justified by observation of
all considerations, and the Fnglish coasts of the British channel
seem well adapted for health resorts for the citizen; and it will
be to the interest of the town dweller that they should be
improved, and extended as regards appliances and acconmo-
dation for these great migrations.

1.—METEOROLOGY AT THE SEASIDE. EncLisn CHANNEL.
SUMMER OBSER\’ATIONS.

IMaving visited a few places on the coasts of the Channel
during some autumns past, and observed the weather pheno-
T
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290 METEOROLOGY AT THE SEASIDE,

mena by ordinary instruments adapted for the traveller’s use,
the observations of three months aro here summarised.

Of the months, August, 1886, was spent at Brighton; Sep-
tember, 1885, at Ilastings; and October, 1837, at. Iavre andd
Boulogne, so that a faiv idea was got of Channel weather during
the seasons frequented by tourists.

All the observations have been collected together, and the
numerical results put down and summarized, and averaged for
cighty-five days or twelve weeks,  During that time there were
forty-nine forenoon tides, and thirty=six afternoon tides, and
they were noted beeause they influenco the state of both wind
and sea.

(1.) O:one was more prevalent in tho morning ebservations
than in the afternoon by 2+4 to 1-9, aud this was probably duo
to the S. Westerly gales in the Channel being most then,
and so more wind blew over the papers.

In ordinary scttled weather there is generally more ozone in
the afternoons, as the erdinary sea-breezes or winds then get up
after mild mornings, and the coasts get warmed by the sun,

(2.) Eraporation was found much more than in towns
inland, and averaged *12 inch per diem, and amounted to a
total of 9-98 inches for three months. This scems due to
more wind and sun on the coast, and freer air than in inland
towns.

(3.) There was a total of twenty-seven rainy forenoons, aud
tweaty-five rainy afternoons, the former being due to the exis-
tence of drizzly mists, which go off as the day progresses.

(4.) The winds blew at a very steady rate generally, and
were more in force in the morning than in the evening hy
967 or 1-36 1bs, to 2-52 or 1:20 Ibs,, owing to gales dying off in
the afternoons, leaving calms at sunset, and fine evenings.

(5.) Cloudy weather, for like reasons, was found more pre-
valent in the forenoons by 6+4 to 57 in the evenings, also due
to the occurrence of the morning’s mist and drizzle.

(6.) The Temperature of the air in the rooms inside averaged
60°6 in the morning, and (3°3 in the evenings, as might be
conjectured readily by advance of the day’s warmth,  The
same may be said of the temperatures outside the house, which
were respectively 51%5 for aun, and 55%9 for pan,, all generally
low rates for summer and autumn seasons,

(1.) The wave amounts of the sea averaged 2+4 in the morn-
ings, and only 18 in the evenings, owing to the greater strength,
as shown, of the winds in the mornings, and the greater number
of tides, then with high water up the heaches.

(8.) The gencral Temperature of the sea amounted to 571 F.,
as taken only in the mornings, and before it had been heated
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by the sun, but it shows the great heat it holds always, as
the temperature of the air on the shore at the time only came
up to H4°

L4 A . »

() The specifie gravity of the sea water averaged what
might lave been expected, 14025 in the Channel, where fresh
rivers enfer ity but it rose above this directly ocean seas got in,
during storms blowing up it from the S.W. which stirred up
the heavier layers from below the surfaces.

2.—SuMyary or WinDs,

The number of times of the winds prevailing have heen
collected and added up, and there were 77 mornings in which
there was some wind, and 78 evenings, leaving 8 calm mornings
and 7 calm evenings, which mostly ocemrred during the fine
snmmer weather in August, 1886, at Brighton, 7

The most precalent winds in the mornings were S, W., occur-
ring during the stormy weather of September and October on
26 days, and those in the afternoons were also S,1V., blowing
on the same oceasions 24 days. °

The nevt in frequency to the morning and evening were N,
\\'iI'I(lS, 12 c:lch,. due to anticyclonic winds prevailing in Kugust at
Brighton, and in October, 1887, at Boulogne, and the next were
westerly winds following the subsidence of the gales in Septem-
ber and October, 7 days a.m. and 12 days p.m.

fales of more or less gravity were noted every month.
August had 2 days’ stormy weather from the S.W., oceurring
at the fime of ‘the new moon on the 16th at Brishton.
September had 7 stormy days from the S.W. included in 5
storms, 1 of which occurred about the new moon, September
20th and 30th.

October had 6 stormy days, included in 3 gales, one of which
was from the N, anticyelonic at Boulogne on October 24-25th,
and the other from the S.W. at Folkestone, October 28-29th,
c_yc;l?m'c at the time of full moon on the 31st.

There was also a 8 days’ storm from the S.W. on November
1-2-3rd at IFolkestone, with rain and heavy seas. Altosether
there were 12 storms, taking up 18 days, and 4 of these lm]?pvnetl
about the new and full moon, and 6 at about the quarter
phases, :

The most storms in number 3, and davs 6, occurred with tides
up about noon and midnight, when the seas were more conspic-
uous on the beaches at lugh water,

The moest winds also occurred with forenoon tides 6, and days
9, and the least with afternoon tides 3 for 4 days, when the
surf is least, also, in manifestation on the low shores.
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D T At e T,

O:one was of average quantity, 2:2 in aam, and 2:3 in pm,,

3—SUMMARY OF STORMS. . AR . . e
S —SuMMARY OF STORM and increased with S, winds, and deereased with NG

_ The occurrence of storms about the change of the moon is a winds.
- popular belief, and there appears to be certamly sullicient coin- , Teaporation was hizh, or at an average of 0-20 inch per diem, b
: cidence to warrant it, but that the moon itself 15 the canse may shewing that the air was very dry, though wafted from the i
1% not yet be alleged. _ sca itself 3 showers, however, fell oceasionally. )
H The storms happening about the major changes appear more The winds were principally from the S.W., though there f
~ conspicuous on the coasts, as there the tides ave higher, and the were some from N, to NS, fo counterbalance them; but
tidal currents stronger, and the waves larger than if the storm theiv force was only moderate from 2-2 in a.m. to 2:0 in pm., and
occurred at the neap tides, or at the quarter moons, when the conseqquently the ware amounts were also small, 2:1 in am. to
| water is low on the heaches. - 149 in pon., and there were 3 to 4 calin days.
‘ The gales of September 5thy 4-5 pan., 10th, 7 am., 27th, The sea was warm, 62°2 morning average, and so sea-
6 aan,, 28th, 7 aan,, at these half periods lasted only one day, Dathing was indulged in by crowds every day; its specific
and were milder in their efteets on the sea, becruse the latter gravity was below gond average (14024), and the air of the
was lower on the beaches., heach was also mild and suitable for open-air recreation, 64°1
"The systems to which these various sforms belonged need not , in L.
‘ here be discussed, as they formed part of larger storm areas (b.) September.—The weather now hegins to he more change-
f beyoud the Channel, but the majority helonged to the Nosth able, heing disturbed by storms, which Jeave behind them a
Q':‘f""“"’-"a cither of eyclonic or anticyclonic ffn'lns. damper and colder atmosphere, as if there was a great strnggle
11 The dnticyelonic one of Octoher 21—25, 1887, at p““]“g"“r in the air to get its temperature reduced by little and little. i
‘ consisted of a sharp cold wind blowing from the NI, N, and Notwithstanding the shorter day, the ozone at Hastings -f
: NI, down the coast, with rapid clouds, open sky, brisk shews an inerease morning and evening, owing to the increase :
; waves, and much beach surf, but there was little rain and in the S.W. or Channel winds, from 4 in a.m. to 3.8 in p.m. 1
i there were no nimbus elouds, but chicfly cumulus. Seaporation at Hastings decreased by half, or to 2:31 inches Hy
b The tides were—morning, 4.8 aan,, and evening, 4.43 pan, or ‘10 inch per diem, to 91 inch, or §-07 inch per diem at i
sl and the moon was three-quarters full, so that the conditions of Havre, owing to increased cloudiness, which is now one-third ("
il heavy gale were not present, but the force of’ the wind got to more {han i August, and decreased sun power in conse- 1
% . 5-6 lbs. per square foot by ancmometer, or 32-35 miles per hour, quence, bringing with it deerease of air and sea temperature {
HILHEE The Cyclonic ones all had about the same characters, and by uearly 10°, .;
HIH e beginning S.8.W. with warm air, veered to 8.W, and then “The winds have now increased from the S. to W, quarter, ;j’
g W.B.W. with cooler air, and finally went to W., when they and deereased from the N., and ¢alms have disappeared almost, Hi
SiHLE gradually died off with clear cooler weather. and the winds have become stronger by 2:3 in a.n. to 2-8 in p.m. :
IR They are always accompanied with heavy rains and low (Beaufort scale), !
i nimbus clonds and’ dark stratus, and the waves raised by them The barometer still continued high, but the air temperature 3
: i are large, and may be recognised often as having come from on the other hand has decreased considerably. j
i the Atlantic up the channel. . . The aspeet of the sea at Hastings has become altered, as the L
; L The Channel scems to act the part of & funnel in attracting waves have increased in size; their smooth serenity has now
1 b Atlantic storms to go through it ; and there are along it two disappeared, and the sea temperature has deerensed very much—
H | dangerous gaps, at Portland and Weymouth, and the Isle of to 58 at 6 a.m., whereas the specifie gravity has increased,
1 : Wight and Solent, through which the winds beat with great (¢.) October.—The changeable weather has now set in, and
SEEL S, velocity, and raise tempestuous seas in Chesil Bay and Spit- storms are common every week.
head Roads. The ozone shows a flickering movement, being pretty high
4—SUMMARY OF MONTIS. during south-westerly weather, but relapsing after these move-
; S| T th of Auaust svent at Brichton was warm and ments are over down to from 1-2 in am. to 04 in p.m.; and
il (@) he month ol Augus  Spenb at Lrighton w a5 warni 4t 1t was often absent at Boulogne.
Hii sumny, with thermometer at 63°7 in the INOYINING, and 671 iy Iivaporation has notably decreased also, and only now comes
1] L the evening, and barometer averaging 2996 a.m., and 29-92 p.n. ’
RERE
IRERD
LI RERE
i IR
NEE S A



e i

7 | ST R I T

e awm e e al s ) .
. . . " ’ - N o e - e -
P T I P e L D AT - = = - - < .

SPTIRTY

g (s TGRS Ty oS e o Lhe

iy

i P 0 Py Y TR

T T S Il S =T T e vy = B Tl o

e o) o e g o g

204 METEOROLOGY AT THE SEASIDE,

to 0-65 inch to 067 inch, or 0:06 inch per diem: due to absence
of sun power and inerease of rain,

Winds have now broken in from the N. to W. quarter, as
well as from the 8. to W, quarter as before, and have become
stronger in force, up to 4°1 in ame and 32 in pan; and
cloudiness continues as high as in September, or 744 in aa,
and 6+ in pan,, at Boulogne,

The temperature of the air has now come down to 10° below
last mouth, or to 47%2 in a.m, and 48° in pan.; but the barometer
still keeps well up, or about 3028 inches ane, to 30436 inches pa
but groes down at the end,

th gea has increased in wave amount £+2 in aan, and 25 in
i).m. with the winds, and its temperature has gone down to 51°4

Joulogue, and the specific gracity, 1:030, has risen from the
uprising of the denser water from below,

5—Descurirtion or LocAniTies,

(a) Drighton scems conspicuous by the dryness of the air,
indicated by the amount of evaporation of 0:20 inch per diem
in August. Coincident with the warmth of the air 63°7 in aan,
average in the street, and of 641 aan, on the beach, open to
the sun.

The temperature of the sea was also notably high, 66°2 in
am,, but it had about the same specific gravity 1024 as at
Iastings.

The town looks south, and lies at the bight of the Sussex bay,
and hence it gets focussed upon it climatic and solar influences
from the south, which are reflected again from its white chalky
cliffs and hills, called downs,

(6.) Llacre,being a commercial sea port, suffers in its salubrity
from the fact, and hence there is paucity of ozone 146 in aan.
and 07 in pan. and diminished evaporation 0-07 inch, and
therefore increase of dampness, due to harbour and to wet
docks.

The sea, however, was of first quality, being high in tem-
perature for September 59°4 and of lligI{ specific gravity 14028
for an estuary, and this may be due to its geographical position,
being situated on a promontory jutting out westerly into the
Chaunel, and hence catching the sea currents and breezes
conspicuously from the west.

The air was cooler than at IHastings in September by 557
to 56°3 in a.m, and 564 to HV°4 in p.n. averages in the town,
and at the shore 54°5 to 56° in a.mn, also. A range of hills at
the back of the town shelters the latter from northerly winds,
otherwise it night have been as cold as Dieppe; but the
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southern slopes are covered with houses and villas, and fully
exposed to the sun and air, and hence it has been made
licalth resort.

(e.) Doulogne in respect to topographical merits has the same
advanfage as Havre in having a range of Aeights on the N. pro-
teeting the town below on the south from northerly winds, and
so it also has been recommended as a kealth resort for shelter
from winter winds, On the other side it is like Havre in show-
ing dejiciency of ozone 1'2 in aan, and 0+4 in p.m., and increase
of dampness, due to the influence of harbour and fo its docks.
The low eraporation having only heen 0-06 in, per diem.

The sea, however, is as good as at ITavre, being of high
temperature for the month of September 51°4 and of high
specific gravity 10028, and this, as before, in spite of there being
a river close at hand to reduce it.

Folkestone—"The climate much resembles that of Boulogne,
and its topography too is very similar, there is deficiency of
ozone 26 in aam. and 04 in p.n., and increase of dampuess
owing to harbour, and evaporation was low, having only been
0-06 in, per diem.

The sea, however, is of high quality being warm 50°1 for
October and of high specific gravity 1:030. The temperature
of the air is much the same,

6.—SrA BaTtiing.

It will be perfinent fo say something about Sea Bathing as
due to the climatological object of these remarks on the weather,
and to the season of the ycar when this recreative pursuit is
adopted,  In general terms it may be stated that warmth of
the sca water above G0° is felt to be comfortable, and below
that may become disagrecable to some people, but that any-
thing «bove 50° may be tolerated perfectly by swimmers who
enjoy a cool and refreshing plunge in open water.

Iowever, it may be sawd that it is not the increased coldness
of the water that brings the dathing season to an end so soon,
but it 1s due to the more rapid increase of coldness and rawness
of the air during our BritisL autumns,

Thus at Brighton in August we have a sea temperature of
60° and air temperature of 64° on {he beach of a very comfor-
table character, but at Folkestone in October the sea has come
down to 50°% and the air to 47° on the beach, both of which are
too'low to be pleasant to the ordinary bather,

Sea bathing can very well be carried on Gll September 26th,
the eritical date for the channel sca-bathing seasons on both
coasts to end.
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204 METEOROLOGY AT THE SEASIDE,

As at HHarre, where the temperature of sea was up fo 592
and the sea aiv at 54°% but the air was higher still at Hestings
in the same month at 56% though that of the seawas lower 582,

The temperature of the sea scems very stubborn in giving way
to the advent of winter, and retains its initial heat long afier
that of the air has descended, It is only foreed down after pro-
longed bouts of Novtherly (W, und 1) winds, which ehill its
surface and bring cold curvents from the North Sca into the
Euglish Channel,  The Channel Sea makes fitful struggles
aainst reduction by the occasionally shooting in of a warm
current from the Atlwtic Ocean during the prevalence of a
SAVL gale, which is readily detected by the thermometer and by
the hydrometer, indicating an inervease in the temperature and
specific gravity of the water,

This fnerease of density seems due to the misture of fresh
salt water from the open ocean, and not to increase of cold, as
the temperatures of sea and air both rise duving &1, gales,
and this oceurs in spite of the Zeary raing that burst forth
then, that would lessen it hy mixing it witl distilled water
from the clouds.

Finally, the sea suceumbs to the protracted batteries of aretie
currents and winds, and settles down to a winter hibernation of
character, disagrecable alike to sailors in ships and residents
in sea-side resorts,

It will be observed that the temperature of the sea was much
lower at Folkestone and Boulogne further cast than at Havee
and Hastings further west, even allowing for some digference in
periods of season,  T'his would scem to have been due to the
former Ylncos being situated further east than the latter, aud
so have been first reached and exposed to the ecold ewrrvents from
the North sea coming through the straits of Dover,

The close of the sea-bathing season takes place about Sepiem-
her 26th, or about the equinoctial period, when the temperature
of both air and sea drops very rapidly in a few days down to
the winter stages.

Proprictors of cabins or boxes and hotel keepers readily
recognise the change as if by instinet and withdraw their dres-
sing cars, and begin the displenishing of bedrooms and saloons
as the visitors insensibly diminish in numbers,

7—SEA WAVES AND Beacn Surr.

Attention here may be drawn to the characteristics of the sea
on the beaches at health resorts in reference to dangerous sea-
bathing.

Knumeration has been taken of the numbers of waves and
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sea surf falling on the beachies per minate, which are found to
he generally greater in height and less numerous at high water
than at low water.

This seems owing to {he slope of the beach being steeper
nbout high water mark than at low water, when the tides recede
far ot {o the ofling, thus permitting deeper water to he main-
tained in shore,

These waves or aurf have been classed into four sets, and
desigmated vipple, smootl waves, erested waves, and storm surge,
the tivst two of which ave safe to bathe in, and the last two are
dangerous even to swimmens.

The ripple waves number about 18 to 20 per minute, and
under 1 foof in height, and the smooth waves 12 to 18 per:
minute, and are under 4 feet in height ; but the erested waves
amount to 8 to 12 per minute, and are about 4 feet 6 inches in
height's and the surge rollers come to 4 to 8 per minute, and
reach about 6 to 9 feet in height on our coasts.

Another cireumstance marks the limits of safe and dangerous
sea bathing, and that is the length or extent of the back water
or wash of the surge on the heach, and this is determined by, or
is an expression of, the length of the wave itself ontside at sea.

Iveryone has experienced the discomfort and embarrassment
in getting into deep swimming water by having first to wade
throwgh several feet of rapids and rolling stones before heing
able to flont comfortably.

Now the wave interval of the ripple will be under 20 feet,
0 that the back-wash will probably be less than 10 feet; that
of the smooth wave will be under 50 feet, and its back-wash
will be under 25 feet, which are safe and comfortable limits for
wading.

But, on the other hand, the erested wave will have a length
of wave of 100 feet and a back-wash of 50 feet, or 16 to 17
yards, and the storm surge of 200 feet length of wave and
100 feet length of back-wash about, or 30 to 40 yards, all of
which are dangerons amounts. The dangerous nature of this
surf-wash would scem to depend on the pm\'crful rush of the
sea water descending the slope of the beach, and not ceasing
then at the base of the surf, but extending far beneath it out
to sea.  The greater the slope of the beach the more accelera-
tion will the back-wash gain in its descent from high water to
low water, and this increased speed may thus exceed the wave
speed on the surface of the water above.

Thus the smooth wave will have a speed of 300 to 600 feet
per minute, or 3 to 6 miles per hour, which is just within the
limits of swimming power; but when we come to the crested
wave, and find its speed up to 800 feet per minute, or 9 miles
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er hour, we may readily see the futility of breasting it by
rluman swimming capability.

We may now then come to perecive the powerful surf nature
of the back wask, that it may even on steep shores exceed the
figures given above of the wave speed, that it may amount to
mutch more than six miles an hour in fair weather, or more than
nine miles per hour in stormy times under water on dangerous
coasts.

In consequence of this hydraulic aceeleration the back wash
will rush out to sea far bevond the tidal limits on the botiom of
the shore out into deep water, and will then exhibit its powers
and might by debrading the mud aund silt, and making the sea in
the ofting muddy for a mile or two out from the shore,

This back-wash and under or bottom current on beaches will
thus render recovery of bodies from drowning very diflicult, as
they will be borne away by it at the bottom of the sea to re-
appear somewhere else where the current has slackened oft,

In the same way the carvoes of ships wrecked on our stormy
coasts will be drawn or sucked eut of t{m holds by the back-wash,
and carried off with the deep water, and there sunk if heavy,
or be floated off to some more distant part if of lighter material,

In cases of drowning nccidents the aim of the human reseuer
should therefore be to get the person to be floated on the surface
of the watery so as to get out of the under-wash, and into the
upper current that is rolling on towards the surf on the beach.

8.—DIFFERENCE BETWEEN CITY AND SEASIDE CLIMATE.

The question may now be endeavoured to be answered, what
is the tnstrumental difference between the two climates that
makes the citizen fly from his dwelling and oftice at the end of
the season, and take refuge at the seaside,

Preliminarily it may be stated that the weather concerned
in human climatology should only be considered as connected
with a zone of atmosphere of some 40 to 50 feet high, or the
mean height of our dwellings and hotels.

Everything of weather observation or opinion beyond and
above that, may be relegated to pure or transcendental meteor-
ology, which is more or less entirely removed from the influence
of the solid ground we live and move about on.

Previous to going to Hastings, cleven days were spent in
London in 1883, from September 1st to 11th, when observations
were taken in the town, as follows :=—barometer 29406 inches
to 30°12 inches; thermometer inside at 63° to 67° outside
from 50° to 64°; cvaporation total 072 inch, or aboub

0-06 in. per diem; rainy days seven; ozone total 20 or only
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02 per diem; and winds ranged from S, W, 6 to S.E. 2 round
by lk' The seaside climate, after this at llastings, showed
four times as much ozone, twice as much evaporation, three
times fewer wet days;  thermometer about the same, but
barometer much higher.

In comparing  sets of elimatological observations in the
Meteorological flecord for 1885, Vol. V., for Iastings and
London (Old Street) for the month of August, it will be seen
that much the same characteristies are noted. At Iastings the
thermometer was higher than in London by 67%7 to 67%3, but
the minimum thermometer was higher in London by 53°4 to
520, and the mean thermometer also was higher in London by
60°3 to GO1,

The Joonidity of the air at Hastings was greater than in
London by 77 to 71, but the cloud was greater in London by
7:5 to 63 than at the sen side.

The number of Hainy Days was about the same in each,
viz,, 12, but there was more rain in llastings than in London
by 1:14 inches to 0-89 inch.

Agrain, in 1886, much the same results are to be noted in
the climatological nature of the observations in Ilastings and
London in August,

The max. Thermometer was higher in London by 72°2 to
62°5 at Hastings, and the min. thermometer also by 56°6 to
54°-7, and also the mean thermometer by 64°4 to 62°1.

The humidity of the air was greater at Iastings by 88 to
78, but the cloudy pall was heavier in London by 90 to 6+8 at
Ilastings.

The number of Rainy Days was much the same in eacly, viz.,
113 but the amount that fell was greater in Hastings than in
London by 151 inches to 0:92 inch,

These contrasted results may point to the idea that the
reflected or indigenous keat of the ground in London may be
more conducive to the suspension of the aqueous vapour in
cloud than at Hastings, excluding the cffect of smoke. The
extra hwmidity of the air at Ilastings is evidently coincident
with the heavier rainfall, not on account of the presence of the
sea itself, but rather on account of the coast being the first land
to receive the rain-laden clouds and breezes from the 5.3, and
S. before they proceed inland to London. By changing our
habitat, therefore, from London to llastings on the const in
August, we get more ozone to breathe and more breeze to fan
us; more moisture in the air, more sunshine in the sky, and
more showers and a cooler and fresher air. And we fly from
the stuffy house heat, the gloomy haze and smoke pall, the dry
dusty air, the fusty calms, the unwashed exhalations of the
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streets : all these tend to vitiate the air we breathe, render the
blood impure, and depress and disarrange the nervous funetions,
both animal and mental. These statements above detailed are
intended to refer solely to the instrumental observations here
offered for inspection and consideration, and personally obtained
by ordinary portable means,

They also only refer to such items of climate of the localities
as would be of interest to the tourist and valetudinarvian, but
not to the requirements of the invalid or incurable, which ave

HERBERT FLETCHER, 301

Surgeon-Major W, G. Brack (Ldinburgh) said meteorologists
might work to obtnin results by laboured exaclitude, but it was his
desire to get and retail to others information about the elimate of
the different places. e did not prefend to have contributed a
seientific paper.  The instruments he nsed were not verified at Kew,
nor set up in an observatory.  The objection might be raised to some
of them that they were of small ealibre, but they had to be carried in
a hand bag and he used the sume instruments throughout.  With
regard to the evaporation, ho could not carry a proper scientific
instrument. with him, such as one could get in an observatory, but

i
i

of a different shape and character, was sntisfied with o portable one; and the same instruments being '; i
used throughout, the results might be used comparatively without y SRR
. great error,  The evaporation at sea-side places was greater than he ST
Dr. J. W. Triee (London) moved a vote of thanks to Surgeon- : expeeted, It was in consequence of the amount of' wind and sun. }g i g
Mnjor Black for his paper, which contained much interesting informa- 1le thought the sea was as much a point of the meteorology of the TR
¢ tion. It was ':u'ri(.-(ﬁ with acelamation. sea-sido us]:hu air; amll visitors to the sea-side enjoyed it as much as i 'g ‘
N . the air. 1lle had mado many observations of the waves, 1le had Skt
Mr. G. J. Symoss, F.ILS. (London), considered the paper an counted the number per minu)te, and he had noticed there were two 4 i i
i extremely useful one, though from a meteorological point ol'. view it sets of waves, the one set fit to bathe in, and the other unfit. He IR
was based on imperfeet data; still Dr. Black could not be in more had also estimated their length and leight. The waves came in on STl
! than one place at n time. e had compared the different places the surface of the sea driven by the wind, and having to recede in Cil
' from his observations in different years; and for that reason the re- matural sequence were returned at great foree owing to the decline l RIS
il sults were not-.stru-ll_v comparable. Ilm\’c\'m:, as they could not have i of the beach below. Bathing in the upper waves would be safe, P
1 :\"lmt they desired, they must by contented w.ll'h Wl?:ll they could get, but if a person were caught in the under current he would be sure i 1
118 The conc]usmn§ at w!nch the author had arrived were Sll(‘lrl. as thoso to bo drowned, and carried away like n stone. The retiring waves it
11F who had experience in the matter would agree with,  With regard ' wero highly dangerous. 4
to Dr, Black’s remarks respecting evaporation he feared that they i i ‘,
113 were,the results of experiments on a small seale,  Fxperiments wero Uy
‘ gz ) made some years ago with a large number of so-called evaporators, b
14 and the results were perfectly awful, The amount of evaporation
; from small vessels was between two and three times as great in L
i proportion as the evaporation from large vessels. Tho water in IR
13F gmall vessels became heated to a higher degree, in some it would oy . ) . -
L rise to ninety-five degrees, but everybody knew that a pond would On “The Smoke Nuisance, under the Alkali Acts,” by T
not rise to anything like the temperature. The average Dr. Black | IIeeserT FLETCHER, g
: obtained, one-eighth of an inch per diem, was something like twice as ! il
¥ much as the truth, Dr. Black went on to multiply this value, and Iarey ave the people of Worcester in knowing little of the A1
& computed the annual evaporation at about forty inches, but the 3 evils of smoke. In the manufacturing districts it is blighting 1
E evaporation was not the same all the year round. During the g every natural beauty of the country, and rendering the much
| winter it was much less than in summer,  From October to March : talked-of necessity for cultivating a sense of beauty in the it
4] the evaporation was extremely small, in some months practically ¥ artizan of the town as much an impossibility as it does the L
nothing, so that the yearly total was probably less than half of the H embellishment of either private or public buildings with any
amount stated by Dr. Black. i work of art an absurdity. 3 :
Mr., SovTiarL lamented the want of simultaneous comparison be- There are two distinet sources of the evil—domestic and :
tween the places. 1le was hardly prepared to accept the statement with ' manufacturing.  That the domestic is of comparatively small '
a regard to the difference in the atmospheres of Ilastings and London. importance may be seen on Saturday afternoons and Sundays, T
E He could hardly think that in Hastings, with exposure to south and 3 when the tall chimneys arve almost inoffensive.  There ave at
protection from the north winds, the difference would be ten degrecs. ] least, half-a-dozen excellent mechanieal means for extending the KEIRE
The paper was an evidence of unremitting observation, 1 atmosphere of the end of the week to the whole of it, and there HHE
s AHe :
1t . 1 ;
: 1§
: ;
i : 1
| i
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302 THE SMOKE NUISANCE, UNDER THE ALKALI ACTS,

are at least 100 firms in England and Scotland using one or
other of these with economy and convenienee, .

The pecuniary advantages of these machines are considerable,
but a probable saving of ten per cent. in the coal bill is not
suflicient to procure them a trinl. The evil avises chicfly from
the use of an infevior quality of fuel.  Our only hope is in the
law, but the administration of it must be placed in other hands
than those in which it now rests, ;

A paper on the Sinoke Nuisance wag rt‘:}d to the Congress at
its meeting in Bolton, two years ngo.  To that paper this is
supplementary, and intended to shew the vesult of the movement
then just recommencing after many years’ repose, and fo suguest
a way of getting over the almost insurmountable dllhﬂlljlcs,
which beset interference with powerful people in practices,
which, though illegal, have been long tolerated.

Seventeen years had elapsed sinee the Corporation of Bolton
had a Smoke Inspector.  Almost his first attempt to perform
his duty was the Lringing up of six of the most important firms
in the town. That first attempt was alse his last.  The Benceh,
many of them defaulters themselves, dismissed every ease, and
efforts at smoke prevention, both mechanical on the part of
manufacturers, and legal on the part of the Corporation suffered
total collapse.  Shertly after the visit of the Institute to Bolton
a fresh start was made.  The three nuisance Inspectors of the
town of 112,000 inhabitants were instructed to proceed against
the nuisance under certain limitations,  When it amounted to
the emission of dense smoke for 21 minutes or of light smoke
for 10 minutes in the half-hour, the offenders were to be served
with a legal notice. A copy of these instructions was sent to
cach steam user, as a hint to reform.

The instructions were accompanied by an important foot-note
forbidding the inspectors to encourage the idea that abatement
to the degree named would be permanently satisfactory, as the
Committee had evidence that steam could be made in any
quantity under conditions within the control of all manufac-
turers without any smoke by day or night, and that the present
limits of time were made only to cause the worst offenders to be
first dealt with, o

With varying success the Corporation asked the Bench to
order some dozen firms to abate their nuisanee, in all cases
being opposed by those firms, except in the one case of the
L. & Y. Railway Company, who thanked the Corporation for
bringing to their notice their negleet of duty. This was the
case of a locomotive engine, standing in a siding, and the Com-
pany paid without demur the finc of twenty shillings imposed.
Certain members of the Bench could not be persuaded that
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black smoke was a nuisance at all ; others nccepted the statement
of the defence, that complinnee with the order—alveady made on
their first prosecution—was impracticable ; and no confidence
could he reposed by the Sanitary Committee in the consistency
of the judicial deeisions,

In one important case of & large and politically leading firm,
the legal adviser of the Corporation thought it necessary for
the writer to enter the witness-hox te swear that the emission
of smoke was in the words of the Act “in sufficient quantity
to be a nuisance,” and to stand the punishment of the opposing
counsel for his interference. At length a curious decision of the
Queen’s Beneh was uncarthed, which seemed to require the
prosccution fo specify the remedy to be applied ; an though
other firms, sceing the power this would place in the hands of an
authority, refused to avail themselves of the point, it led to a
change in the form of notice and the insertion of words requir-
ing the provision of smoke consuming apparatus, but specifying
no particular make, '

This form has not yet stood the test of an action ; hut should
it be objected to as indefinite, the objectors would soon feel the
fetters they had made for themselves, on the Corporation order-
ing them to employ one of the several machines used in the
borough, and, in order to make sure of suceess, to increase the
number of their hoilers,

These proceedings, as may he imagined, were very unpleasant
for the promoter, who could not but feel that friendships of
old standing were endangered, and that he was largely regarded
(by the smoke-makers) as the greatest nuisance in the town.

Many local authorities have made inquiries, and been to see
the examples of smokeless manufactories in Bolton; but these
inquiries lead to little more than remonstrances from such
authorities with their own offenders against the Public Health
Act, and in no case yet have led to such violent proceedings
on their part as the suceessful application for a magisterial order
of abatement,

The possession of an old house that lends itself to entertain-
ment, and the absence of any domestic authority therein
superior to his own, has enabled the writer to entertain both
authorities and societies—social, political, scholastic, and in-
dustrial ; but the tendency of all such is rather to set the
reccivers of wages in opposition to the payers of them, and for
social progress is to be depreeated.

It is only, however, through some such individual action as
this, conpled with the constant effort to popularize the movement
among the electors of the municipal or rural authorities, that
the law can be set in motion, and it must scem obvious that the
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304 THE SMOKE NUISANCE, UNDER THE ALKALI AOTS,

suceess of so important a sanitary reform should not he left to
depend on the chance of individuals being found in every
sanitary authority’s district to incur the odivm of such an
itiative,

The remedies for this state of things ave numerous, such ns
the omission of the words in the Publie Health Act *in suflicient
quantity to be a nuizance,” or the taxing of furnaces not con-
structed to consume theiv smoke and wnprovided with a eer-
tificate of having passed a certain fests Aninerease of penaltivs
from a minimun of £10 doubling, as in the metropolis, on each
conviction,  But the object of this paper was to sugiest a
good practicable remedy, which has veecved the sanetion of —
ilulcvc] was sugaested to the writer hy—the Chicf Inspector
under the Alkali Acts, namely the seheduling of manufacturing
smoke as one of the vapours to be dealt with by the Inspectors
of the Local (Government Board,

T'he Chicf Inspector has, during the yeary in his annual veport
dispelled the cherished fallaey of the generation of poisonous
gases—Carbonie Oxide—in producing  snokeless combustion,

The half-dozen almost perfect apparatuses now in the market
can be reproduced rapidly to meet any demand,

No hardship isinvolved in requiring an expenditure of £100 on
a steam boiler capable of dviving £40,000 worth of mill plant. If
such expense was thought a havdship, the vatepayers would in
many cases be willing to assist impecunious boiler owners as a
proper public expenditure for the public good.

The action of the chemical inspectors has been fraught with
great advantage to the public and the chemical manufacturers
themselves, and the placing of the smoke nuisance also in their
hands would in a few years entirely alter the charvacter for dirt
and discomfort now possessed by the manufacturing districts,

This would not prejudice the action of local authoritics, who
may become impatient of the action of the central authority;
but when it did not stimulate them it would relieve them,

We have laws, yet, defective as they are, interested persons
in position of authority will not allow them to be put in foree.
The Government inspectors should be independent.

Mr. WiLkixsoN (Derby) said that Mr. Fletcher hit the right nail
on the head when he said that the evil was in the administration of
the Public Health Act. That was where the screw was loose. Ie
had taken proccedings before the magisirates with the result that the
miserable fine of one shilling and costs was imposed for practically
stifling the inhabitants of a manufacturing town, There were frequent
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cases where the black smoke issued for thirly minutes in the hour, and
vet-one Justico of tho Peace snid, what they wanted was more black
smoke, not less,  In munufneturing towns that was the point which
should be lmmmered at. Then Justices of the Peace, as well as
members of Local Sanitary Authorities, required to be edueated to
see that black smoko was not n necessity, and was positively injurious,

Sie Dovarss Ganrox, K.CB,, 1NR.S. (London), said his attention
had been direeted fo this question for a very considerable time, and
it was true that so far as manufucturing processes were concerned
thero was no reason why towns should be injured by black smoke.
He was afraid tho reason there was so much black smoke was the
canse sketched in the paper.  1le thought there were advantages in
making the smoke fram the factories come under the care of the
Inspeetor under the Alkali Aet, and e thought it would be desivable
to call the attention of the Loecal Government Board to the matter to
see whether it might be avranged. There was not the same excuse
for the nuisance now that there was in the old days when it was
less understood ; but now every one had full notice, and every one
who had constructed new works had only themselves to blame if the
law were strietly enforced 1o compel the prevention of smoke in
fnctories, It had been elearly proved that smoke was preventable with
proper apparatus, but the great fanlt in many large towns would still
vemain, that of having emoke emitted from their domestic fires; and
until something was done in this respeet, cither by taxation of
chimneys which emitted smoke, or in some other way, he did net
see how they were to obtain immunity from the smoke of their
domestic fires.  In London that was {he cause of the greatest amount
of smoke. A friend of his who lived twelve miles from London
told him that flowers that used to grow in his garden six or eight
years ago, were now no longer cultivaled owing to the smoke. FEven
at that distance from London these evils were now become so great,
and the population was extending so fast, that he was convinced
some strong radical measures must be faken for preveuting the
emission of smoke from domestic fires just as much as from the
manufactories,

B o e

T

S TR TR IO

T T

&
i
|
L
3

b
b,
i

.

e o war =




	目次に戻る（Return to contens)

