SILCTION I,
SANITARY SCIENCE & PREVENTIVE MEDIGINE.

ADDRESS,

By GEORGE VIVIAN POORE, M.D., F.R.C.DP,

Physician to University Colleye Hospital ; Professor of Clinical Medicine
and Medical Jurisprudence, University College, London.

PRESIDENT OF THE SECTION,

“The Living Larth.”
GENTLEMEN,

I am very conscious of the great honour done to me by the
Council of The Sanitary Institute, in asking me to preside over
the important Scetion of Preventive Medicine at this Congress
hield in the chief health-resort of the United Kingdom.

When the Council asked me to preside, they were doubtless
well aware that I held no official position as a guardian of the
public health, and have never held such position ; and that con-
sequently I cannot lay before this Section any experiences in
connection with sanitary administration, unless it be the
experiences which we all have as citizens and ratepayers.

My only chance of interesting you scemed to lic in the choice
of some subject capable of very wide application, the discussion
of some scientific principle, which all sanitarians must study.

Sanitation in large citics is, at the best, a makeshift, and no
high level of health is attainable, in a place where the chief
object of hvgicnists secems to be to enable persons to live as
densely packed as possible, ,

This prelude is necessary, because the remarks which I am
about. to make are nddressed mainly to persons who live in the
country, and who enjoy the luxury of elbow-room, and I trust
that what I am about to say, will make them hesitate before
they hastily copy the sanitary methods of the Town, and heed-
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34 ADDRESS TO SECTION I,

lessly begin to foster overcrowding, the bane of all sanitary
and social virtue,

I say that my remarks are addressed to dwellers in the
country, because I have taken for my subject the ‘¢ Living
Earth,” a subjeet which those who live on paving stones, tarred
Dlocks, asphalte, or macadam, have to take upon trust.

The ¢ Living Earth”]  Some of you may ask what I mean
by this, and whether I intend to apply the cpithet ¢ living* to
the dark colored inert mould which the countryman sces in the
ficlds and gardens, and the Town dweller finds in the flowerpot
which holds his struggling geranium? '

My reply is, “certainly.” We have arrived of late years at a
certain knowledge of the fact, that the mould which forms the
upper stratum of the ground on which we live, is teeming with
life, and as this fact scems to me to be one of prime importance
to sanitarians, I propose fo bring some points in connection
therewith before you this morning,

It has long been recognised by agriculturists, that the upper
stratum of the soil differs from that immediately below it in
fertility ; and in treatises on gardening (notably m that admir-
able work written by William Cobbett, nearly 70 years since)
the warning is invariably given to be careful in trenching, not
to bury the top spit of soil beneath the lower spit, because
the top spit is by far the most fertile.  The fertility in this case
was supposed to be duc to prolonged exposure to air, and the
lower stratum of soil if brought to the surface, would only
become fertile after a considerable interval, - It is interesting to
observe, that although these early writers were unacquainted
with the whole truth, they had grasped the most important fact,
and their practice was sound. This is often the case, and Ifeel
sure that we act rashly when we hastily abandon the custom of
centuries, because some new fact dazzles us, and distorts our
vision. .

Tn connection with William Cobbett, I will draw attention to
a term which he uses, more than once in the work referred to,
viz., the Fermentation of the soil. I have not found this
expression employed by any. other writer, but I have made no
special search, and my knowledge of Agricultural Authors is
limited. Cobbett tells us that the earth begins to ferment in
the spring, and that before sowing, a thorough tilling and mix-
ing 0% the upper strata of the soil is very necessary, with a view
not only to the disintegration of the soil, but to a thorough
leavening of the whole mass with fermentibie matter. There is
no doubt that this term  Fermentation” asapplied to the soil is
perfectly apt, as we shall find further on. ,

The black vegetable mould which lies upon the surface of the
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earth, is largely composed of organic matter, which is not to be
wondered at, sceing that every organised thing whether animal
or vegetable which inhabits this globe, falls, “hen dead, upon
the carth, and hecomes incorporated with it.

This black vegetable mould is largely composed of excrement
for not only is the exerement of the larger animals being
cun.st:mtly added to it, but this and the varied organic debris
which compose it, pass repeatedly, probably, throngh the bodies of
animals which inhabit the earth, and especially of carthworms.
Darwin in his book on Vegetable Mould and Earthworms, has
foreibly drawn attention to the enormous amount of work which
worms_ perform in the ageregate, IHow they disintegrate the
soil. ~Ilow they viddle it with burrows, which admit air to the
deeper recesses of the soil.  How their castings which are in-
cessantly being  thrown off, tend to level ﬁlequalities and
rradually to bury stones or whatever dead inorganic matter s
incapable of solution, digestion, or disintegration. Earthworms
are found almost everywhere, and they are probably the most
important of the animals which live in the soil, hut I need
scarcely say that there are many others, and everyone who has
a garden must recognise the fact, that gardening is only carried
out at an enormous sacrifice of animal life, for with every thrust
of the spade into rich garden mould, a death blow is dealt to
many of its inhabitants,

The (llSi}ltcgl.'{lﬁOll and aeration of the soil, which is effected
by the quict tillage of the earth-dwellers, is of the greatest
importance to the agriculturist, for it is hardly conceivable that
the delicate rootlets of plants could grow and extend, unless the
soil had been softened and pounded by the digestive fluids and
the gizzards of the carthworms and their neighbons,

Seeing, therefore, that agricultural mould has all passed
through the hodies of worms, and much of it through the bodies
of other animals antecedently, we shall not be wrong in insisting
ﬂ‘mt this so-called vegefable mould is mainly an animal excrement.
The peculiar, sticky, glutinous quality of rich mould when
moistened, is probably in part due to this fact.

Although the amount of Animal life in the earth is consider-
able, it is as nothing compared with the richness of the soil in
the lower forms of Vegetable life. The dead and excremental
matter becomes the food of Saprophytic fungi, which abeund in
the soil to a very great extent. This must be the ease, for we
know that Saprophytes and their allies abound everywhere, and
as the surface of the earth is the common reservoir of all forms
of life, it follows that these low vegetable microbes must be
more abundant in the earth than clsewhere, and more abundant
at the surface than deeper down. In Watson Cheyne’s editions
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They ave practically absent in the deeper layers, unless the earth
has been deeply stivred or trenched, or unless sewer or cesspool
has conducted filth to the deeper layers without touching the

i A )

I of Fliigae’s work on micro-organisms (New Sydenham Society,
- HINE 1890), this is very clearly stated: ¢ Lnormous numbers of
bacteria have always been found in the soil, by the most

various observers. Infusions made from manured field and | Sllll‘Cl‘f:CliI] o1Ces, ' ' .
garden carth, even though diluted 100 {imes, still contain ; “ Numerous filtration experiments on a large and small scale,

thousands of bacteria in every drvop, and the ordinary soil of have shown most distinctly that a layer of carth § to 1 metre
streets and courts, also shows the presence of large numbers, in thickness, is an excellent filter for bacteria, and hence the
Bacilli are El‘(‘SOllt in much the largest numbers; but in the rification of fluuls_ from bacteria must be still more complete
most superficial layers, and in moist ground there are also m cultw’:lto(l, and especially in ‘c]ay soil, and where the fluid
numerous forms of micro-cocel.” moves with extreme slowness, Further, it has been repeatedly

These micro-organisms of the soil are very active in producing ] shown, that wells which are well protected against contamina-
S changes in organic matter added to the soil.  These changes are tion with bacteria, from the surface and from the sides of the

! (N . . » * - . g ey . b4 vy (31 o) L. 3 ) () v. .

1 (. usually in the direction of oxidation, occasionally the change is well, furnish a water almost entirely free from bacteria ; that,

T

14 one of reduction. Oune thing is (.:eriuin, that if the soil be further, wells of water containing bacteria become the purer
f | S sterilised by lieat or other means, it is no longer capable of pro- the more water is pumped ouf, and the,}nore ground water
| | ducing any chemical change in organic matter. This scems to comes in from the deeper layers of the soil,

The vegetable living mould on'the surface of the earth is in

B A me to be a fact of prime importance to the sanitarvian,  The ] ; i his 1
o 4 short a filter of the most perfect kind. It is very rich in

1 1 oxidation and nitrification of organic matter in the soil is a 7 ! : _ .
- B biological question, pure and simple. It is an effect produced y Silpl‘O]}hytlc bﬂCf?I‘lﬂ, whereas the s:ul)sonl at a depth var ying
B by the living earth; a process analogous to fermentation, which 3 from 3 to G feet is bavren of bacteria, as well as of other kinds
| Cobbett seems to have appreciated. ‘ of life. The subsoil is mineral, inorganie, and dead ; the mould
L Whether the nitrifying process which takes place in the soil, : upon the surface is organic, and teems with life.
.l is due to onc'or to many varietics of microbe, is doubtful, but the ] Anything which is thrown upon the surface of the ground
A | latter supposition is probably correct, and experiments scem soon disappears.

i Lt

This is especially the case with water. The absorhing power
of soil for water, varies according to its mineral constitation.
Loose sand and chalk absorh water very readily, and clay less

rather to point to the conclusion, that, given favorable con-
ditions—the free admission of air to a soil which is not nnduly

S moistened—nitrification will go on.  Many attempts have been . _ :
Y ‘made to isolate a 1‘1if1'if_\'ing Ol‘g{ll‘lisl]!, ﬂPd one of the latest, by }‘c:]ulll_xl'), but thc{le.Ol:IJIElg‘ power of vegetable mo_ul(l,.or humus as
fo ‘ Professor Perey Frankland and Grace Frankland, the results of ] it has been called, is infinitely greater. Humus is said to be able
B . . v . ’ a i £ " " 4 g v et SR 3 YT

LI A which were communicated to the Royal Socicty, in February i, to absorb flonrl‘tl_() to G0 per cent. of water, aud to hold it very
a3 1890, appears to have been suecessful, for these observers isolated 2 tenaciously,  This 13 from two to three times as .much as the :
(L _ a ¢ Bacillo-Coceus,” the power of which in producing nitrifica- most porous de‘ad mineral soil is cqpa_blg of.absorbmg. We all |
H I tion appears to be most. remarkable. YW hether this baeillo-coceus know that m t"“}CS of lieavy rain, it is mﬁmtgly rarely that we B
A1 L is one of many having similar power, or whether it stands alone see water lying in pools on the surface of cultivated soil, whereas f
aft - - r ' I ’ TR L7 Y woard 1 A "R - 2 20 "0 "ayS £ t hi | Lt L,
i | is not known, but in any case we must re gard it for the present ¥ it soon collects on roadways and paths, w hich are m:u!e of dead {
S [ as the * Nitrate King * among microbes. mineral matter.  The tenacity with which mould retains water, !
HAY H . 1.* M i 1 ) « ry « 1 1y 1 ) 1 101 . !
| I It has been asserted that fungi of a higher class, mould fungi, : 13_‘111““' to ti}e 'f'wt t{)‘l“t the water is absorbed 1““130 ]th(l’)mtal,oll of il

i are also active in producing the disintegration and oxidation “";‘t 10';? o1 ‘5g“t_“t C ;:.ells,];u::d 1s not “lllele..‘.' “31‘1 ."'t_Cf]‘P‘] mﬁ: Sk i

ST of organic matter in the soil. It is possible, however, that aitraction 1n the mterstices between small mineral particles. |l
i the Bacillus mycoides, which forms threads closely resembling ¥ is the swelling of Individual cells which forms so effectual a [" |2
| mycelium, has been mistaken, for mould fungus.  This bacillus bﬁ“;wr to the passage of bacteria, e
y i mycoides is one of those which is constantly present, we are E IL\Olt only \"utcr, but ‘3"‘31‘.\’“1““3 ‘1313‘? }vhen thrown “}30“ thle i f
i ] told, in garden soil. _ . soil, disappears sooner or later. Such things as pieces of wood, i (B
1B It has heen conclusively shown by Fliieee, Kocl, and others, -3 or leather, about the toughest f)f organic materials, become i h
il that the microbes are most abundant in the superficial layers of ? softened and permeated by fungoid growth, and finally crumble & ;} :
the soil, and that they tend to disappear in the deeper layers, B away. In some parts of the country, rags of all kinds are e
b . . Ligk
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38 ADDRESS TO SECTION I,

largely used formanure.  Through the antumn and winter these
may be seen lying on the surface, bat when in spring the tilling
of the land goes forward, and the fermentation of the soil com-
mences, the coarsest of these rags disappear,  If wood, leather,
and rags disappear, leaves and animal excrement disappear as we
all know far more readily. The disintegration is forwarded by
birds, insects, worms,and their allies, and what was the exerement
of a large animal, becomes as it were, the excrement of many
small ones, until finally by the action of saprophytic fungi, these
organic matters become fertile “humms,” which is the only
permanent source of wealth in any country, the source whence
we derive all the materials for our food and clothing,.

The question whether among the bacteria which ave found in
the - soil, some may not be hurtful to mankind, is a question
of great interest and importance. If disease-causing organisms,
find their way into the soil, may they not multiply or at least
continue to live, and then prove a danger to health?  There
can be no doubt that pathogenic organisms do exist in the
soil, but their power for harm would scem to be practically very
small indeed ; and to regard the soil as dangerous because some
pathogenic organisms may lurk in it, would be about as rational
as it would be to condemn vegetable food because of the ocea-
sional dangers of hemlock, aconite, or the deadly nightshade,
It is well known that if soil be inoculated into some of the lower
animals, such as guinea pigs, fatal results will follow from
malignant cedema and tetanus; and it is also well known that
carth, and especially street-mud, if ground into wounds in the
human subject, may cause malignant eedema, and the death of
the victim. It is equally well known that the workers of the
soil, agricultural labourers and gardeners, are amongst the
healthiest classes of the community, and that they are not
credited with any diseases which are special to their calling.
It seems to be a fact that the great doctrine of “the survival
of the fittest” holds good for microbes in the soil, as for all other
organised things everywhere ; and that organisms which flourish
in the human body, languish and cease to multiply in the soil,
where the conditions are unsuited for their multiplication or
even for their survival. They get overgrown by saprophytic
microbes, and even if they do not die the risk of their finding
their way into the ground water is practically nil, for we have
seen that humus is the best of filters. ' ‘

The life-history of at least one microbe, which undoubtedly
flourishes in the human intestine, has been very carcfully
studied by many observers, and it may profitably occupy our

attention for a time. This is-the so-called spirillum of Asiatic -

cholera, the comma bacillus of Koch, of which we heard so
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much during the last epidemic of cholera in Europe. Whether
or no this microbe be the cause of cholera, must yet be con-
sidered an open question. I bring the subject before yon merely
as the life-history of a microbe which undoubtedly flourishes in
the human intestine, and has not been found exeept in associa-
tion with a deadly discase, This microbe, which has been met
with exclusively in the dejecta of cholera patients, is easily
cultivated on gelatine or potatoes, in neutralised meat infusion,
on blood serum, and in milk, its growth being unaccompanied by
any disagrecable odour. Growth ceases when the infusions
become very dilute, and in water growth only takes place at the
margin where there is an accumulation of nutrient material.
Growth is able to take place with a very limited supply of
oxygen, and it is most active when the temperature is high—
30° {0 40° C. Koch has made the very interesting obscrvation
that comma bacilli die very rapidly when dried, a cultivation
if spread out upon glass and’ exposed to the ordinary tempera-
ture is dead and incapable of further multiplication in a very
few hours. Ilence it is inferred that no living comma bacillus
can exist in dust, and that the transport of living comma bacilli
through the air is impossible.

Another factor very unfavourable to the growth of comma
bacilli is the presence of saprophytes in large quantities ; under
these circumstances they are overpowered, and die out. “If the
saprophytes arc-in excess in the first instance, or if the sum
total of the conditions of life are not very favourable to the
contna bacilli, the latter do not multiply at all, but the
saprophytic Dacteria lead rapidly to the death of the comma
bacilli present cither by using up the nufrient material or by
producing poisonous products™ (Fliigge). If, however, the
bacilli be kept moist in the absence of saprophytes, they may be
kept alive for months, Low temperature (freezing) does not
Kill them but merely suspends their vitality ; temperature over
60° C soon kills them. '

If the bacilli find their way into purc running water, or wells
of © pure” water, it is probable that multiplication never oceurs.
Tn the case of stagnant water, however, in the bilge water of
ships, in the water in harbours, which is often extremely dirty,
it is probable that the comma bacilli may retain their vitality
for a much longer time; and in the case of a tank in India,
«where the small amount of water was not only employed for
Dathing, drinking, and cooking, but also for washing the linen

and for the reception of the contents of the water-closets, Koch

was able to demonstrate such a large number of comma bacilli
that it seemed likely they had multiplied to a great extent in
the fank, and that their presence was in all probability the
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40 ADDRESS TO SECTION T,

source of infection of a number of cases of cholera which
occurred at a later period among those persons who lived in the
neighbourhood” (IFliigge).

Supposing comma bacilli to exist in dejecta, what is the best
way to stop their multiplication and aceidental passage into
drinking water? Clearly to dry them and place them with
other saprophytes. If they be buvied in the upper layer of
vegetable mould the sun will dry them; or even it it be raining
the living filter will stop their passage downwards, The gmwt“
of saprophytes will kill them; and if the ground be cultivated,
the comma bacilli will be destroyed and nitrified, and pass
upwards into the crop and not downwards info the wells,
1f, on the other hand, ‘the dejecta be mixed with water and
be taken in an impermeable pipe through the living humus of
the surface, to the dead mineral subsoil where the sun does not
reach to dry them, and where saprophytes to eat them up exist
not, the danger of their finding their way through interstices
and erevices into drinking water, appears to me to be very great
indeed. :

That the under strata of the soil are a very ineflicient barrier
against filth contamination has been demonstrated in all our
large towns, and especially in London,  In that city the lower
rooms of the houses are almost universally below the level of
the street, and the house drains leave the house at the lowest
point to reach the sewer at a lower level still,  As wnderground
drains, however well laid, are sure to leak in time; their con-
tents escape, and water continually escaping at oue point is sure
to work a channel for itself, and tuke its natural coiwrse to the
nearest stream or well,  Still more is this sure to happen if the
house drain leads to a cesspool, a contrivance whicl necessity
invented as soon as we had water under pressure, and began to
use it as our only scavenger.

In London, a city renowned for its innumerable wells, we
have had to close every one of them, and as the excessive
dirtiness of the air makes rain-water not available for domestic
purposes, we have become absolutely dependant upon the water
companies, and it is only quite recently that the public has
become alive to the fact that the causes which poisoned the
surface wells, are equally poisoning the Thames and the ILea,
and the‘other sources of London water. No thinking being can
feel casy about the London water supply, and it is to be hoped
that some day the public mind will be roused to an appreciation
of the fact that if we want pure water we must make some
serious attempt not to foul our wells and streams,

I am convinced that in our samtary arrangements we have
not sufficiently distinguished between the living mould of the
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GEORGYE VIVIAN TOORE, 41

surface, and the dead earth of the subsoil. The living mould is
our only efticient scavenger, which thrives and grows fat upon
every kind of organic refuse; our only eflicient filter, a filter
which swells and offers an impassable barrier to infective
particles, a filter which affords a sure proteetion to our .sm'f ace
wells. When we perforate the living humus with a pipe and
take our dirty water to the subsoil, we, as it were, prick a hole
in our filter, and every chemist knows what that means.

In order to keep the soil healthy, to keep up its appetite for
dirt and its power of digestion the only thing necessary 1s
tillage,  Well-cultivated soil, which is compelled to pm(luce‘
good crops, has never yet been convicted of causing any danger
to health.* . o .

Sanitation is purely an agricultural question, and in the
country, where every cottage has, or should have, 1ts pateh of
garden, there ought to be no difficulty in the daily removal of
refuse from the house, and in applying it to agricultural pur-
poses, without any risk of contammating the water supply.
Given the patch of garden, the only thing nccessary to bring
about this, the only complete form of sanitation, 1s the will to
do it—the will, that is, to do a profit to one s sclf, without the
possibility of damaging one's ncighbo:u‘._ This, u!lf_ortunately,
is rarely forthcoming, in spite of the Christian Religion and the

* he nower of earth upon organice fluids I have regentlybeen_mnkmg.
withAtEiutaon{)Ie 1llssismnce of ,\Ir.p\\'ells,g a few simple experiments, which seem
to me to be very striking, and worth recording, as showing th_e.efle?t 1.!_10-
duced upon urine by slow filtintion through earth, Small (lugmulll_eb o m_mci
(averaging hnlf & pint) were added day by day to earth containet nLn'(lzo_n‘lcr-s
metal vessel, resembling in size and shape the ordinary jelly bag™ w uc'llqls
used in dowestic kitchens, and having a perforation at the apex, 0 |[:
experiment was commenced on June 26th, and on July 10th, when l-lb 0z8,
of urine had been added and the earth had become saturated, our filter ﬂgan
to yield us a filtrate, which differed in a very markel degree from 1tlne urine
put into the filter, The vesults obtained may be summarized as follows:—
total of 200 ozs. of urine was added to the filter, and the total filﬂtmtﬁe
amounted to 73 ozs. Thus, 127 ozs, either remained in }he filter, or w a'= lOa({li
by evaporation; and as the experiment was cond.ucle(l indoors in Jul:\, an
lasted from June 26th to July 22nd, ur exactly 26 dnys, the loss by evapora-
tion must have been considerable. ‘The average specific gravity of the urine

used was 1021+4, wherens the specific gravity of the filtrate was always 1oil, -

ccent upon one occasion, when it was 1012, o ie .
ek'f‘(lzlle to{al solids of the urine averaged 444 %, of whieh 343 was Srg:}mc:ln.nil
00 inorganic; while the (t)otnl solids of the filtrate averaged 1'78 %, of which

069 w nie and *710 inorgame, }
lql(?ge“ﬂie(:‘giﬁl the urine avuﬁ\ged 2:329%, and in the filtrate 35 %. ‘i.l‘ha
chlorides in the urine averaged ‘666 %, and in the filtrate 4099, The mln fuce
of the filter smelt from the first strongly ammoniacal, but ?he {itllrilte,
although of a deep colour, was free from odour, and could be e}upomtte‘ ft?
dryness without offensive smell, The filtrate had no tendency to pu uta:\,
nor did a drop of it, when added to sterilized urine in a tube, set up putre-
faction.
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49 ADDRESS TO SECTION 1.

Education Act, and we go on, even in comntry places, potluting
Al ] M . 2
our streams and wells, with our minds awitated, as well they
may be, as to when our water will become too poisonons to
(h'n‘lk,'zuu! \\']1.{_‘1'0 we shall turn for a pure supply in the future,
Sanitation is a pwrely agricultural and biological question,
{itu:s notl:utl] cugnwcn?g question, ad it is not a chemical ques-
1, and the more of engincerine Themistry we '
sanitation, the more (lilliClﬁt.lit::Illl:'nll'lllllt;}'\‘(i'::tr"'lnlc::'}gnl‘;c'llpl"l." o
‘ Lis the ying ag ure, This,
at']:uat, has bcc_n th(: practical result in this country.
bitl (:;‘L‘:’::](;L:]Illg:'l{nltluuuf: l}l;]fl‘l‘ll‘l('l.lt's .\\'Ili(']l' the ?ntt.n‘gcr with a
o ! requires for his sanitation, are a watering pot and
aspade, and if his garden be an allotment away from the cottage
a wheelbarrow may become necessary. The cottager, to \\'h(r;m’
the produce of his bit of land is a matter of COIIST‘(]II’CHCQ will
endeavour to fertilize as much land as possible with the 01':f:lllic
refuse at his disposal, and as long as this endeavour is made
there need be no fear of failure, either from the agricultural or
sanitary point of view, When however an engincer by means
of water under pressure, has colleeted the m‘g:lbnic refuse of a

- province at one spot, hasdiluted it a thousand-fold, and endeavours

to submit it to a mock purifieation, by means-of the least amount
of lan(l- possible, failure is inevitable, botl in the agricultural
imd stmnt]:u'y i;ens:gi It] w]as in 1848 that the advice to * drain”
vas tendered with a_light heart, by ioneer. ‘

sanitation, who thought it l\t hi’;llﬁ’ " t!le,]"f)‘“%ls o 1_1.10(10111

' « ould be an easy thing to purify the
sewage, and make a profit from it. The Thames, the Liffey, the
Clyde, the Mersey, and the Irwell, are a standing testimo'n,y to
the .f:ulm'c of these great engineering schemes,oaud I wonld
remind you, that the last engineering scheme put forward with
Eg:lrd to the sewage of London, viz, to convey it all to the
Essex coast and cast it into the sea, is nof only a most lame and
Impotent conclusion, quite unanticipated by the pioneers of 48
but it is an experiment which, like our previous cxperiments’
may be productive of unforeseen results, ’

lhc' engincer of the present day when dealing with sewage,
appears to think that one may ¢ as well be hung for asheep asa
lamb, _:m(l lie is ever ready to tender the advice that “if you
are going to make a mess, it is well to make a big one.” Tt is
quite characteristic that this last scheme for dealing with the
London sewage, contemplates dealing not only with the material
which is collected by our present system of sewers, but proposes
to take that of other and adjacent systems as well. : g
wi;{:i-lelpifl'ﬂi oé Borllm have in this respect, shown themselves

; hink than the people of London, because they have
taken their sewage to several points, instead of collecting it all
at one spot. °
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So far it is probable that the bulk of those T am addressing
will agree with me, but 1 am not so certain that I shall
command your assent to all that is to follow.

The panacea for all sanitary ills has been and still is
“ drainage,” and the only scavenger that is in favour is water,
notwithstanding the fact that sanitation by water has for its
main characteristic *incompleteness.”  The work is begun and
never finished.  Our houses are flushed, but we pay for it by
fouling every natural source of pure water, whether river or
surface well. If there come an outbreak of typhoid, we, as
often as not, find the ¢ drains” are to blame, but as a matier of
fact we prescribe “more drains” as the remedy.

I have asked my friend,and former pupil, Mr. I, W, Wells,

M.B,, to go through the official reports which have emanated
from Whitehall since’ 1856, and make an abstract of the chief
outbreaks of typhoid fever in this country, which have been
reported by the medical officers of the Privy Council, and the
Local Government Board, This Mr. Wells has done in a most
yinstaking and methodical manner, and the tables which he
Ims constructed form an Appendix to this paper which is well
worthy of perusal. If you will scan this appendix, you will find
that there is one factor common to all these outbreaks, viz., the
mixing of excremental matters with water. This mixture
gencrally leaks to the well or rivulet, or water-pipe which
supplies the drinking water, which water has not unfrequently
been sold under the name of milk, and the result is an outbreak
of typhoid. Or the mixture putrefiesin a cesspool or sewer, and
the gases finding an enfrance to our houses cause an outhreak
of typhoid. There is no doubt whatever that whenever exere-
ment is mixed with water, we are in danger of typhoid. Typhoid
was not recognised in this conntry until the water-closet became
common, We, doubtless, manufactured typhoid in a retail
fashion in old days, but with the invention of the water-closet
we unconsciously embarked in a wholesale business.

We had not been at this work many years before we recog-
nised that the water-closet poisoned all ‘sources of water. We
liave had to go far a-field for drinking water, and the result has
been that, as we left off consuming the springs which we have
wilfully poisoned, the amount of typhoid has somewhat abated.
When the more remote sourees of water get poisoned in their
turn—as with our increasing population, and our methods of
sanitafion, they inevitably must—the present comparative
abatement must, one wounld fear, cease.

The foregoing observations apply, be it observed, to cholera
equally with typhoid.

It is comparatively recently that we have learnt to recognise
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41 ADDRESS 10 SECTION 1,

the dangers which result from the putrefaction of a mixture of
excrement and water in asewer or cesspool. The ingennity of
sanitary engincers has been exercised to save us from fhese
dangers, and they have given us what they are pleased to call
self-cleansing sewers, innumerable forms of t ap, endless methods
of ventilation, and disconnection on scientific lines, until the
medical ofticer of health is expeeted to have at his fingers’
ends all the knowledge of a patent agent and a phunber’s fore-
man,  If apparatus never wore out, if ventilufors never got
stopped up, if traps never got unsealed by leakage, evaporation,
or other cause, one might feel sceure against the enemy which
is ever at our gates, provided the study of Bacteriology did not
Jead us to recognise that a few fect of filthy pipe may be as
dangerous as a mile, and that a trap may possibly serve, espe-
cially in hot weather and when the family is away, as a most
efficient cultivating chamber,

It is commonly urged by these who defend our present
methods of sanitation that, as we must of necessity provide
some channel for the escape of slops from our houses, it is fulse
economy not to make these channels carry everything, or, in
other worids, that, as sewers are a necessity, there is no harm in
making them a bigger nuisance than they nccessarily must be.
I confess I am unable to follow this argument, and I would
submit some reasons why every cffort should be made to keep
excremental matters out of the sewers,

1. Excrement is the only ingredient of sewage against which
dangerous infective properties have been proved again and
again, It is the ingredient which, when mixed with water, finds
its way to our drinking water and causes typhoid and cholera.
Sewage without excremental matters is, doubtless, offensive and
is prabably unwholesome in many ways, but it stands in the
position of a “suspeet,” rather than that of an habitual eriminal
against whom no end of previous convictions have been proved.

2. If excremental matters were stopped out of our house
drains, we could in country places, often have recourse to the
old practice of allowing our household slops to run in open
gutters, concerning the ventilation of which there could be no
doubt, and the gutters might be subjected to the wholesome
discipline of a broom, and the purifying influences of sunlight
and drying winds,

3. If excremental matters be stopped out of the house drains,
the total volume of sewage to be dealt with would be diminished
by at least one-fifth, and this surely is a great gain. We
should deprive the sewage of just those ingredients which
are most troublesome to the sewage farmer by clogging the pores
of the ground, and we should leave the sewage very “thin” and
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[ mwar rati It seems to be an
irably suited for dow nward filtration. !
2((!;::10\\'lt:dged fact that for the application of sewage to tlh(i
Jand. the more watery it is and the more completely solic
L] b} .

matfers are strained out of it, the simpler and more satisfactory

the processes beconie. o .
d.l Another class of objections which has been made to the

exclusion of solid excrement from house drains, has rcf.ctrelilcf _tg
the so-called “manurial value” of sewage and its COllS'[-l. ‘111L1?1 .ls
that excreta without the total urine are of low 131:1‘1111]11:1' va 3:3(,3
and that the stopping of excreta out of ‘t_he se\lx ers low elhtel‘ln
manurial value of the sewage. @ Manurial va ue, 1;:1 nt
used by chemists to express the amount of .mt-lol;_:;el}] lm. t];l:}[)(:
be present. Now I do not doubt the ability ‘Otl (:}L?llf'él' to
make a quantifative estimation of mh'_ogcn], nor 1::111‘111(::1 ox of
informing farmers of the extent to which they may or may

; , - artificial manures. 1
have been cheated when they purchase 'nhﬁcml_ 3z
hat the real practical manuria

-ould inmbly suggest, however, t :
:t:?llllllt(:l (lcpcmi\s, not, only upon the amount of' p]aui:t.--foog 1;:) f]sr(:nltli
but also upon whether the plant-food is p1e.s];_e'n l!l_l)lr‘t Jorm &
which it can be digested and e.\.;hm}st-we]y utilized by 1 le"} aut.
For the latter information, which is of the hlgheslt 11111‘)(;11 anct,
T would sooner apply to a practical farmer or gardener than to
a chemist, _ r
) CA chemist, for instance, who had regard t? his {-1{“?]) fﬁz t:ltll(}:
nothing clse, might tell us that nut-shells lmtba (Eel ;11111 distc
value; but ordinary men and monkeys know better thar ! t tc

Ile might tell us that gin was richer n cer.ta:)‘n « ];(ée(i 11 °
ingredients than ginger beer, but we know that ginger

the better article of diet. . b € gicl
i * higher iial value than “rich
Again guano has a far higher manurial value t

garden mould”—such as is got by mixing earth with 01';311111'1}]0
refuse—; but if we do not dilute our guano to th(lz sil'm: en ‘i‘ (;
so to say, as our rich garden moul(}, we may kill 0111._111 .m? i;ﬂe o
declare that rich garden 111011}(1 is of low 111:1111'1_11 1i. .\a‘h o
absurd, because we know f]lf‘lt in it plants oi:; al.l \1}}( 51 {3:;; h the
highest development which is attainable. Far lnC]lb :'1}1(“ m;t ot
pardeners will tell you that artificial manures have =&

1 ir use 1s g seulation ; and
Dottom in them,” that their use is, so to say, a speculation ;

. . \ . . : . L] '.l ﬂ .
if climatic conditions ave unfavomabl(: when the 'Ill'lﬁ(.l‘ll\svitl-ﬁ

applied, the money spent on them is lost {(3 u (erl e
oreanic refuse, however, the case 1s entirely di -(,l“U,l ,f. et The
offeet of the application of organic matter, eslpt‘zcm :\_fo u'lz}eqll“
origin, to the soil, 1s Plainly discernible for three O'lt -'El‘s élo(wl{'
Solid organic matter cannot he washed away, 1t nitrl ¢ .y
and doles out the nitrates to the roots of the plants in propoz

as they are needed.
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40 ADDRESS TO SECTION I,

I wish to say, emphatically, that the manurial value of human
excrement is enormous, and that it produces all kinds of fruits,
flowers, and vegetables in the highest perfection, 1 speak from
a practical experience of nine years, and my belief is that soil
amnot be made more fertile than by mixing it with solid
excremental matter, :

It is quite true, no doubt, that the manurial value of urine is
very great, but being fluid it is not so casily retained at the
spot where the agriculturist wants it ; and we know that when
fresh and undiluted it is very dangerous to herbage, Ihe fact
is that plants absorb their nutriment from very dilute solutions;
and it has been found that a fluid containing about *2 per cent,
of solids, is the optimwm for plant culture. Ordinary urine,
therefore, which contains 4 per cent. is twenty times too strong;
but if it be applied to the soil in its state of optimum dilution,
much of the liquid will necessarily sonk out of the reach of the
roots,

Manurial value is a practical matter rather than a chemical
problem, and I have no doubt whatever that those who assert
the manurial value of earth-closet manure to be low, are making
a very serious practical mistake; and I have no doubt that
arguments base({ on the theoretical manurial value of sewage as
a whole or of its several ingredients, are worthless in hefi)inn'

us to decide whether it is advisable or otherwise to keep solid |

matters ont of the drains,

What use is there in discussing the “manurial value” of
sewage in the face of the deliberate declaration of that eminent
agriculturist, Mr. Clare Sewell Read, made a few months since
in the ¢ Journal of the Royal Agricultural Society?” < Sewage,”
says Mr. Read, “has come to be regarded by all sensible people
simply as a nuisance to be got rid of.” An({he goes on to state
that, owing to the unmanageable quantities of water which
have to be dealt with, sewage is rainous to all grain crops and
all other farm crops except rye grass.

The composition of sewage as it flows from towns is so
doubtful, and must be so variable that no sensible man would
let it run over his farm, Chemicals and antiseptics are very
abundant at the present day, and they are very largely used to
lessen the dangers which are inherent in our present systen of
sanitation.  Antiseptics, however, which stop the growth of

putrefactive microbes, also eheck the growth of nitrifying or-
ganisms, and are deadly poison to plants. All town sewage -1s
liable to contain dangerous chemicals which must render the
“manurial value” a very minus quantity, the presence of
nitrogen notwithstanding,

Asit is idle to discuss the theoretical manurial value of a

I T
8 =0 gt T TR ST T "

5
b
{
*
1
i
i
i
X
b
¥
i
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ractieal nuisance, which 1o sane farmer \.mul(l f]‘l'i\(! :]uar a §;|f€,
it is imperative for us to (l!SC()\'.L'l‘ means; if possi )C], Dby w llf,,l'
those ingredients of sewage which have great cml(i l-".].% p.m\ul
for the soil may be saved for the benefit of the cultivator anc
00111"5:::::1(' l.cvery point of view — sci(-n.tiﬁc, sanitary, n}mr:;]i
cconomic—I feel strongly t]mt‘, dwellers in the COllll]tl'_Y sI }011](
take warning by the towns.  They should revert to the c (.}{l:] s:
and decent habits of our forefathers, and keep the Isanl ary
oflices away from the main strueture of the house, and not, .;ls
is the filthy custom of the present day, bring them almosil; into
the bedrooms, They should keep solid matters out of the 101}519
drains, and sce that they are decently buried in ﬂlf_& hvmg. eart {
every day, and they should replace the drains by gutters afm
filier all the houschold slops by applying them to ﬂ:}i tolp of a
different picce of cultivated ground every da_\t. -“bl?t 1(131 311
ordinary watering pot, or a tank upon whcc]s‘(l. awn ]‘1 :; ‘10} :,ci,
be necessary for accomplishing this latter ou‘]ect,"\u ']((,ll)t,]]'(
upon the size of the estzlpllslllllellt; but only those \1\{ 10 Ylill\e
systematically pursued this plan, as I hm’e‘ dl;)ll)le:-csz ‘ 1};)\;' lse
vigour which is imparted to hedge-rows, shrabberies, ]111111 .iee )
or forest trees, by a tolerably frequent dose of household slops.
There is no difficulty in doing this, provided the will be.presenf:
—the will that is to combine your duty towards your neighbour
with an act which is profitable to yourself. o e

Finally, you dwellers in the country, whether Sﬁqm%es who iue
the owners of broad acres, or Occupants of modest villas with a
garden, or still more, if you be Cottagers with an'allohnentt,
where it ought to be, round your cottage, what I have to say to
" ‘ s :-— . . .
)Olll.lsflfllllzllt sewage, being a nuisance althongh a neccs§1tvy, ].t' tl}S
to your interest not unnecessarily to increase its quantity or its

iveness. _ .
Off;flsKeep solid matters out of the drains, for by (101.1-1g tlns‘i ytl:)u
will prevent the putrefaction of the solid, and you will find t 1?
purification of a liquid by filtration through the carth is eﬁe{:tu
with case, which is proportionate to the thinuess of the fluid.

3. Remove all solid matter every day from the mlmcdlat({i
neighbourhood of the house, and bury it in the top laye.? 0
cultivated ground. Pour the household slops on to the sux ,ilce
of the garden, and do not make the mistake of attempting vt\ i’iIt
is known as subsoil irrigation. If these directions be followec :
feel sure that by no possibility can you be troubled by sewer
gas, and I also believe that you may drink the water from yow

surface wells with safety. L
1 am, as some of you know, no mere theorist, 1 practice wh:
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48 ADDRESS TO SECTION I.
I preach, and have now some nine years’ experience, vx\ml‘icnce
which has served to strengthen my opinions and enables me,
unreservedly to exlort others to pursue a similar course with
myself,
In Hampshire I have a garden, and adjoining it are fwenty
cottages which I also own, inhabited by about a lnmdved persons,
These cottages are scavenged every day, and the scavengings ave
buried in the garden, The scavenger’s first duty is to the
cottages, to remove filth and bury it, to whitewash, paint, and
to keep decent,  1lis second dufy is to the gavden, where he
acts as under gardener,  In the garden, which has an extent of
about 13 acres, [ am obliged in self defence (what a hardship 1)
to rais¢ the biggest crops possible. This garden not only
supplies my London house with a vaviety of fruit, flowers, and
vegetables (cabbage, potatoes, carrots, turnips, parsnips, beet,
salsify, lettuces, artichokes of both kinds, peas, heans, asparagus,
seakale, peaches, plams, apples, pears, figs, strawberries, currants,
aspherries, &e.), which 1 doubt if I could purchase for £50
a year of the neighbonring greengrocer, but the overplus, which
is marketable, just about pays the wages of the seavenger and
under gardener. I eannot help thinking that the combination
of market gardening with cottage owning in country places,

- opens up the possibility of an industry which is at once profitable

and advantageous to al} concerned, and affords a good chance of
solving a sanitary difficulty.

I am addressing myself to dwellers in the country, but 1
should like to say to town dwellers that complete sanitation
is .impossible, unless cultivated land be brought into tolerably
close relationship with the dwelling. At present our sanitary
arrangements are magnificently begun, and seldom completed,
and while we almost uniformly leave a most dangerous loose
end to our sanifary measures, we shut our eyes to it, and
blow the trampet of self-satisfaction asif the sanitary millenium
had begnne  The Allotment Act as affording an outlet for
organic refuse, ought not to be without ifs effect upon sanitation,
and it is to be hoped that the masses will some day wake up to
the great importanee, from the moral and sanitary standpoint of
providing every dwelling with an adequate outlet. As things
go at present, 1 have very little doubt that the agricultural
labourer with his cottage and garden and 12 shillings a week, is
infinitely better off than the town artizan on 25/, who pays
dearly for pigeing it in overcrowded rooms, in which a cleanly
and decent existence 1s inpossible,

I have been reading the last volume of our transactions, and
in it I find a very interesting paper by Dr. Sykes, who quotes
Dr. Corfield, who, in his turn, is quoting Sir Ienry Acland to
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the effect, that the disappearance of the great cities of antiquity
was due to pestilence, rather than war.  We must all admit the
possibilify of such an assumption, and certainly no one can
ponder upon the disappearance of Egyptian, Babylonian,
Assyrian, Greek, and Roman civilization, without speculating
upon the cause, and without applying the lesson to ourselves,
and asking ourselves how much longer is our British civilization
to continue?

Nationalities scem as mortal as the individuals which compose
them.

If great nations are destroyed by neglect of samitary laws,
and if prolonged national life is indicative of sound sanitary
measures there is at least one race upon the globe which is
worthy of profound study by all who concern themselves with
public health. This race is the Chinese, who have seen all the
great nations of antiquity in and out, who were probably a great
people in the days of Moses and before, and whose thrifty
myriads ave even now successfully contending with the Anglo-
Saxon race, in America and Australasia, The Chinese, as is
well known, have had to contend with national calamities of a
most stupendous kind.  In our own days we hear of floods and
famines which elaim their millions of victims, and yet the race
continues to increase in such a way, and to overflow its natural
boundaries to such an extent that it is certain, even without the
exact returns of a Registrar-General, that the birth-rate must
very considerably exceed the death-rate, and must have done so
in an average way during the three or four thousand years that
the Chinese nation has existed.

I think there is no doubt that unless we mend our ways, the
Chinese will see us out, as they have scen the other great
nations of the world out, and the reason, I believe, is obvious.
The Chinese are the most thrifty nation in the world. In
China nothing is wasted, and all organic refuse is ultimately
returned to the soil.  Agriculture is in China a sacred duty,
and the Chinese have got a firm grasp of the clementary
principle that if the fertility of the earth is to be maintained,
we must constantly replenish it. The nineteenth volume of
the Health Exhibition literature contains a most inferesting
series of papers on China, by Surgeon-General Gordon, Mr,
Hippisley, and Dr. Dudgeon, of Pekin. The papers by Dr,
Dudgeon are especially worthy of study, for many years of
residence among the Chinese have impressed him with the fact
that we have much to learn from them. I have not the
}ﬂeasure of Dr. Dudgeon’s acquaintance, but, were he here,

am sure he would give a general support to the propositions
I have laid before you.
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50 ADDRESS TO SECTION I,

The question of our duty to the soil is fundamental in sanitary
matters. I we starve the soil and turn our fertilizing materials
iuto the sea, we may rid ourselves (though this is doubtful) of
filth discases for a time; but it is by no means doubiful that
wo shall ultimately replace filth discases by those diseases that
are bred of starvation, How soon this will happen no one
can say, but that it will happen eventually seems to me as
certainy as is the axiom, “ex nihilo nihil fit.” Do not let us
commit tho great blunder when dealing with this nafional
question, of forgetting that the life of a nation ought to he
mensured by centuries; do not let us make a suicidal nse of a
paltry 50 years statistics, and beeause the figures of the last
decenninm happen to be favourable, conclude therefrom that
all our sanitary principles are right.

Perhaps someone will say, ¢ 1low ridiculous to hold up the
Chinese as an example! The Chinese masses are acknowledued
to be exceptionally filthy in their customs and habits.”  This,
perhaps, is true, but I am sure that this audience will not make
the crror of confounding principles with details, The Chinese
principle of returning : ii organic refuse to the soil is, there can
be no doubt, absolutely sound. The Chinese details may be
filthy and susceptible of improvement. In this country the
details of our (YOllleStiC sanitation are refined, clegant, and
ingenious, It is the principle subserved by these details which
is absolutcly rotten. The main problem of sanitation is to
cleanse the dwelling day by day, without fostering starvation,
This can only be done by returning all organic refuse to the
soil, and the perfecting of the details by which this duty is to
be done is the most important work of the modern sanitarian.

This question is a national one and concerns us all.  Every
country squire ought, in these matters, to set a good example to
his tenants. If he does not set the example of increasing the
fertility of the soil by the daily addition to it of all the organic
refuse of his country mansion, lic cannot command our sym vathy
when he goes without his full rent. If a landowner em arks
on a great building scheme, he ought to keep the sanitation in
lis own hands. If a well-known landowner had done this—if
he had preserved his autonomy on his own estate, and if he
had, by a rational use of the railway, transferred the daily
scavengings of his valuable City estate to his broad acres in
Bedfordshire, perhaps his right-of-way on his London estate
would not have been confiscated, and perhaps he would not
liave been obliged to remit 25 per cent. of his Bedfordshire
rental. As it is, he allowed the vestry to do his sanitation for
him, and by so doing lost his autonomy. ho can sce how far
the process of confiscation which has set in will ultimately reach?
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This question has an immediate personal interest for all whe
derive their income from the soil. T feel sure that the clergy
would do well to enforce by example as well as by precept the old
injunction, to “replenish the carth and subdue it.” If they do
not they must expeet to go without their tithes. Improvement

in this direetion is only to be attained by rousing the public -

conscience. 8o soon as the majority of individuals js impressed
with the fact that it is wicked to foul our streams and starve
{he soil, and that our individual responsibility does not end, even
though-the fouling and starving be done by a “Board,” so much
the hetter will it be for the public health and national wealth.
Parliament has compelled us to hand over our responsibilities
to public authorities, with the consequence that the individual
has lost his liberty and independence, and is drifting into a
condition of sanitary imbecility. et us not forget that the
present state of our rivers is the divect result of Acts of Parlia-
ment.  Luet us not forget that Parliament, which wasted its
time and our money in passing that most inoperative of all
Acts, the  Rivers’ Dollution Act,” scavenges its own palace
divect into the Thames; as though Tmperial Parliament could
hand over its responsibilities to a Local Board! It is hardly
credible that such a condition of things could exist outside
the libretto of a comic opera.

A respeet for the purity of water should be enforced in our

. Dboard schools and clhurches; and that powerful party in the

State—I mean the temperance party—would do well to devote
some of its energies towards ensuring that the beverage which
it champions should be in all places a safe one fo drink, Asit
is- one has only to walk about the country to see that our
streams and rivulets ave universally regarded as receptacles for
rubbish and impurities of every kind.

This question I must reiterate, in conclusion, is a national
one of the first importance. A nation that-fouls its streams
and starves its soil is in danger of poisoning and inanition, A
nation which imports a great part of its food and a great part
of its manure, and systematically and by Act of Parliament
throws all its organic refuse into the sea, is undoubtedly living
on its capital. Our capital just now is undoubtedly considerable,
but we are in a fair way to ran through it ; and when we have
done so who can forcast the future.
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78 ADDRESS TO SECTION T,

Sir Dovaras Garrox (London), in proposing a vote of thanks to
Dr, Poore for his valuable paper, remarked that, as an engineer, ho
could not at all agree that the point of getting rid of refuse matter
was not an engineering question. The engineer, he held, had a
distinet influence upon every part of science if he manipulated and
completed the work which the chemist, the geologist, and all other
heads of scienco began. Jor-this reason therefore ho maintained
that the matters to which Dr. Poore had referred were entirely
enginecring questions,  With respect to the argument about the
living earth he held that water was as great a purifier as the earth,
aud reminded his audienco in this conncetion that if refuse was
turned into a stream, and they went some few miles down the stream,
they would find that every trace of the refuse had vanished, having
been taken up cither by minute animals or plants, or consumed for
food by fishes. A report recently issued on the disposal of the
sewerage of Paris distinetly bore out this argument, the document
tracing out the processes of purification throughout the entire length
of the river’s course. With regard to the argument about the wasto
of throwing sewage into the Thames, one of the ablest persons who
had to do with agricultural and sewage questions (Sir John Lawes)
had, in giving evidence before the Royal Commission, called attention
to the fact that the quantity of fish taken on the eastern coast of
England far and far excceded that taken on the western, and he
raised the question whether it was not that the extra food which was
provided by the sewage of London was not mainly the cause of this,
With respect to the question of water carriage he was quite in favour
of this course being taken in country districts, but he gave the
following statistics fo show that in towns the water-closet system
was certainly the more healthy. In Brighton, for example, where
water-closets are everywhere used, the death-rate was only 15 per
thousand, the percentage rising in Bolton, where the refuse was
carried away, to 22 per thousand. Ile considered, too, the modern
methods in sanitation were in a great degree responsible for the
diminution of fever cases. In 1868 the death-rate from fever was
78, in 1878 it was reduced to 37, in 1888 to 17, and last year this
had still further been reduced to 14. With the few exceptions he
had ventured to take Le considered Dr. Poore’s address most charming
and comprehensive ; and, in conclusion, he could pay no higher
compliment to it than in saying that it was eminently worthy of
Dr. Poore.

Mr. A. G. Hexniques, J.P. (Brighton), who seconded the vote
of thanks, mentioned that the rivers of Sussex had suffered much
from pollution. As chairman of the River Pollution Prevention
Committee of the Enst Sussex County Couneil, this fact had been
brought prominently under his notice. e had himself seen beautiful
streams absolutely polluted and destroyed as useful drinking water
by the sewage of trifling villages, without any disgnise or conceal-
ment, being drained into them. This system of pollution, he found,
had been going on for years, With regard to another point of
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Dr, Pooro’s address, he mentioned that he should be sorry to see the
disestablishment of engineers and men who earried out the execution
of sanitary problems. It might be true that they had put too much
faith in water, but they in towns could hardly afford the time to
substitute for water anything that Dr. Poore had suggested, and
until some other and better means than had yet been suggested were
found, he thought it would be a long tiine before their engineers gave
up the use of water in cleansing towns and giving health to cities.

Dr. Poore (London), in reply, admitted that, so far as they went,
the criticisms were just, but he reiterated the statement contained in
his address that his remarks were directed almost solely to country
distriets. Mr, Ilenriques had told them something of the streams in
Sussex being filthy, and his (Dr. Poore’s) advice was, ““ Go to the
cottagers, and make them do their duty.” It was imperatively
necessary that every village, however small, should have its sanitary
arrangements cavefully directed, for out of the small villages of to-
day would come, in many -cases, the great towns of the future.
With regard to his remarks about the engineers, he of course meant
nothing unkindly. Ier engineers, there could be no doubt, were
England’s greatest glory. DBut the engineer was in the position of
Hereules, for the king to-day was Augeas—and his remarks were
addressed to Augeas—who, if he did not keep his property in a
satisfactory sanitary manner, would be obliged to get Hercules to
show him the way. Ile had every admiration for Hercules, but his
counsel must be taken as addressed to Augeas!

On “ Some Points in relation to Septic and Infections Diseases,”
by James Turrox, M.R.C.S.E.,, &c, Chairman of the

Sanitary Committee, Brighton Town Council.

TuE subject of those diseases which owe their origin or their
propagation to insanitary counditions, is one of overwhelming
interest to all those who are engaged in the study or practice of
State Medicine, in fact, one might say, that in itself it embraces,
directly or indircetly, almost the entire range of sanitary
science ; that being so, it forms some exense for me in bringing
forward a few remarks on some points which seem to me to be
of particular interest.

In the first instance, T will prepose that any insanitary condi-
tion which leads to the contamination with organic matter, of air
food or drink, may of itself be the cause of disease, or, on the
other hand, may be the means of conveying the germs derived
from pre-existing cases of disease ; for example, a water supply
which has become contaminated with sewage, may, in the
individuals drinking it, give rise to symptoms, such as fever,
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80 POINTS IN RELATION TO SEPTIC AND INFECTIOUS DISEASES,

sickness, and diarrheea, which are of a more or less indefinite
nature, and which cease as soon as, or shortly after, their cause
is removed ; or may convey the germs of a definite discase, such
as typheid fever, which runs a certain course, even after the
removal of the insanitary condition which enabled it to spread,

Dr. Marston, of the Medical Stafty gives a striking illustration
of the simultancous ocenrrence of these results, in his paper on
the Fever of Malta, published in the Army Medical Reports for
1861, wherein he states that when enteric fever broke out at
the Fort of Lascaris, from the opening of a drain, other affec-
tions were simultancously developed, viz, diarrhaa, dysentery,
slight pyrexial disorders, and discases of the primary assimilative
organs,

It is obvious therefore, that here we have two distinet results
which may reasonably be attributed to distinet causes.

The one is of a simple or septic nature, and the other of a
specific or infective character, and it is to the former of these
conditions that I wish particularly to draw attention in my
remarks, ‘

Cases of septic poisoning resulting from sanitary defects are
familiar enough.to all those who are engaged in the practice of
either preventive or curative medicine; and although they
present a great variety in the grouping and the violence of the
symptoms, they all show a more or less strong family likeness;
the symptoms most commonly present being general malaise,
fever, sore throat, sickness and diarrheea. '

They usually result either from the contamination of inspired
air by sewer gas, emanations from leaky drains, cesspools or
other foul accumulations, or from an impure water-supply;
and, generally speaking, when the poison is conveyed by the
air, the throat symptoms are predominant ; when the water is
at fault, the gastric troubles are uppermost. Obviously the
tissues or organs brought chiefly into contact with the morbid
agents suffer the most, at any rate that has heen my experience;
but the sickness and diarrheea so commeonly present in these
cases may also be regarded as efforts of nature to eliminate the
poison. A patient of mine discovered that the water-bottle in
lier bedroom was being filled with water from the cistern sup-
plying the water-closets, from the fact that it made her sick
each time she drank from it, and in all probability the prompt
rejection by the stomach of the offending fluid prevented any
further ill-consequences,

But the point I wish specially to draw attention to is the
etiology of these conditions: What is the cause of the symp-
toms, and wherein does it differ from the cause of zymotic
disease, in which we recognize the operation of a distinet virus?
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The answer to this question must of necessity be of a specu-
Iative nature, and L do not profess to bring forward anything
more than mere general conclusions based upon analogous
conditions, -

I may here mention that in Parkes’ Practical Iygiene it is
stated, that some years ago Dr. Herbert Barker sui)nnitted the
question to experiment by conducting the air of a cesspool into
a box containing animals, The air contained carbon dioxide,
hydrogen sulphide, and ammonium sulphide, but the presence of
organic vapours was apparently not sought for in the analysis.
Three dogs and a mouse were experimented on. The three
dogs were confined in the box, they all suffered from vomiting,
purging, and a febrile condition, which, Dr. Barker says,
#yesembled the milder forms of continued fever, common to
the dirty and ill-ventilated homes of the lower classes of the
community.” '

Dr. Barker attributed the results, not to the organic matter,
Lut to the mixture of the three gases, particularly t%le latter two.

I believe the condition in these cases to be one of septic
intoxication, due to the entrance into the system of the products
of putrefaction, and that it is directly analogouis to the surgieal
fover which sometimes follows the infliction of wounds, and
which in pre-Listerian days was infinitely more common than it
is at the present time; in the former case the products of
putrefaction enter the body through the natural channels of the
respiratory and alimentary tracts; in the Iatter, through the
blood-vessels and lymphatics leading from the wound.

I say products of putrefaction, because I think that in the
present state of our knowledge, it 1s unsafe to attempt to specify
any particular poison or poisons, and such products as are already
known are very numerous; speaking generally, however, one
may say that the organic compounds known as ptomaines, are
more poisonous than the simpler chemical compounds, such as
the sulphides. :

In this connexion the following extract from Billrotl’s work
on Surgical Pathology is of interest :—

“Of late, many attempts have been made to determine
what substance in decomposing animal tissues is the true
poisonous principle, and for this purpose putrid fluids have been
treated chemically, till some one body should be found which in
the smallest dose shonld excite the symptoms of septic poisoning.
Thus, Bergmann has produced a body of this nature from
decomposing yeast, which he calls sepsin.  To prove that this
body alone (whose presence Fischer could not prove in decom-
posing sernm or pus) is the poison, it would be necessary to
prove the innocuousness of all other bodies chemically formed
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82 POINTS IN RELATION TO SEPTIC AND INFECTIOUS DISEASES,

dwring putrefaction. DBut this cannot be done; sulphuretted
hydrogen, sulphuret of ammonimm, butyrie acid, leuein, and
some ot her substances formed during the puirefaction of m'i;nnic
bodies, also act as septic poisons when injected into the blood §
so that I cannot enter into the laborious search for one body in
the putrid fluids which shall bear all the blame of the injurious
effects. It is very probable that in decomposing fluids according
to their qualities, degree of concentration, temperature, &,
very many different poisonous substances may }m'm, which I
further imagine as going on changing, till they reach some final
terminal stage.”

Amid so much that is uneertain it is however clear, that the
morbid agents in the class of disease we are considering, are
capable both of suspension in the air and of suspension or
solution in water.

It must be remembered that in house drains, which are the
chief offenders, are present in a peculiar degree all the conditions
essential to putrefactive changes; there arve the putrescible
matters, the water, oxygen, and micro-or ranisms, while the
excreta themsclves supply the necessary temperature. But
lealthy excreta cannot be regarded as possessing any peculiar
poisonous property apart from their putrescibility, for it is well
known that the introduction into the body of the products of
putrefaction of other organic matters produce similar results,
and I would instance the following :—

(1) The dissecting-room sore throat common among medical
students.

(IL.) The well-known evil effects of a water-supply contami-
nated by soakage from burial grounds. _

(11L) The cftects of effluvia from decomposing nmimals; an
instance of this is recorded by Parkes as occurring in the
French camp before Sebastopol.

(IV.) The cffects of a water-supply containing decomposing
vegetable matter. : :

(V.) The results of inhaling the products of putrefying
vegetable matters; as an instaice of this I quote the following
from Parkes’ Practical Hygiene :— ,

«Qccasionally, outbreaks of discase occur from impurities
of the atmosphere, the nature of which is not known, though
the causes giving rise to them may be obvious. Dr. Majer
records the case of a school at Ulm, of sixty or seventy boys,
where the greater number were suddenly affected, on a warm
day in May, with similar symptoms: giddiness, headache,
nausea, shivering, trembling of the limbs, sometimes fainting.
The attack occurred again the next day, and a common cause
was certain. The room was enclosed by walls, in a narrow
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space, \\']l(:‘l‘c the snow had lain all the winter; the wall was
covered with fungous vegetation and with salts from the mortar
From the sudden entrance of warm weather fermentation hiad
set in, and a strong, marshy smell was produced ; the substances
of whatever kind, generated in this way accumulated in the
narrow, ill-ventilated spacc. Removal to a healthier locality at
once cured the disease,” e

And the following eases oceurred in my own practice last
year. I was called to attend several members of a houschold
suffering from  general malaise, headaches, and oceasional
vomiting, The house drainage was good, but an unple'lsfutlt
smell was noticed in the kitehen, and the symptoms att';cl;ed
only the servants and those members of the family who were in
the habit of entering the kitehen. I had the flooring taken up
when several of the joists were found to be rotting in places and
emitting the odour complained of. The pu?rid wood  was
removed, and a better provision made for ventilating the s m(;e
beneath the floor. Since then there has been no iliness inl the
house, :

Other instances might be mentioned, but I think I have
adduced sufficient evidence to show that all collections of
putrescent organic matters, of whatever kind, are equall
apable of produeing symptoms of septic poisoning; .althourrﬁY
for very obvious reasons, the putrefaction of sewage is by Tar
the commonest cause, ° y

Although septic and infective conditions are distinct etiologi-
cally, yet clinically the dividing line is in some instances a ver
narrow one; thus, some cases of septic sore throat ma verx
closely resemble diphtheria, and are in fact often yst led
diphtheritic, although I think this term when so appligtvl a
misleading one.  But this fact only bears out the analogy I h'w:}
sought to draw from surgical practice; for there, man_}? ‘cases of
septic_intoxication occupy the borderland of septiceemia and
pyeemia, which latter are generally regarded as diseases of a
truly infective type. ( ‘

I u_rther, I believe that septic intoxication is not infrequently
combined with the infective process ; if this be so, it may account
for some of the atypical cases of the latter which one no seldom
meets with in practice. I would suggest that cases of typhoid
with sudden onset, or cases of scarlet fever with severe throat
symptoms, may possibly bear this interpretation. (
. t1:) 1;1}:1111‘}': flle state of‘ ill-health ind.uced.by the introduction

e system of the products of putrefaction, must be regarded
as a powerful predisposing cause of infectious disease, °
" Ano@her point which 1s worthy of discussion, but to which
ime will permit me only very briefly to allude, is the question
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8‘1 TOINTS IN RELATION TO SEPTIC AND INFECTIOUS DISEASES,

of the action of the climinating organs in the various zymotie
diseases. )

We are accustomed, from clinieal experience, to associate
certain functions, almost exclusively, with the climinntin.n of t.he
materies morbi in the different infectious diseases, exempli gratia;
the skin and kidneys in scarlet fever, the bowels in typhoid.

Without questioning the fact that in certain diseases, certain
organs are the most active, it appears to me very probable that,
with a poison so generally disseminated throughout the body as
that of the infective diseases, all the eliminating func?mns are
called into action, in a greater or lesser degree, to get vid of the
offending material. ' -

And this view is quite consistent with the fact which modern
research appears to establishy viz.: that the symptoms in
infectious (lisease are due to the chemical productsof the activity
of certain specific micro-organisms, and not to the organisms
themselves, .

T will take, as one instance, scm‘lej; fev.cr; we assume, and in
all probability rightly so, that the poison is chicfly climinated by
the skin and kidneys, but the breath is also very infectious in
the febrile stage, and although the throat symptoms may account
for this, yet we cannot exclude the lungs as a source of infection,
in other words we cannot assert that in the febrile stage of
searlet fever, the lungs are not actively engaged in climinating

the poison, and similarly with regard to the bowels,

And with reference to measles, although the pulmonary
system is the most active agent in the \}*01‘]{ of climination, yet
it is a fact that the other organs assist, witness the desquamation
which so frequently follows. I

I attended a case of severe measles recently, in which (llﬂl‘l‘.h('ﬂ{l
was a prominent symptom, and I could not help regarding it as
an additional means of eliminating the poison. .

Again, with respect to typhoid fever, unquestionably the
bowels are the principal means of extruding the poison, but does
not the pncumonia, which is such a frequent accompaniment of

typhoid, point to increased functional activity on the part of the

ngs :

And as it is well recognised that the poison of typhoid may
be conveyed in inspired air, there is obviously no physical or
chemical reason why it should not be eliminated in the expired
air. - )
These points, although necessarily matters of speculation,
have a very practical bearing on the question of the spread of
epidemics, and the necessity for the proper isolation of patients,
and thorough disinfection of the exeretain all cases.of infectious

discase.

i »

ALDERMAYN JOSEPH EWART.

On ¢ The Sanitary Advance of DBrighton,” by Alderman Josern
Ewarry M.D., F.R.C.P. Lond,, J.P.

SITE—LENvIRONS—CLIMATE.

As regards the site on which the town of Brighton stands, it
would be difficult to find any locality endowed with so many
hysical advantages or impaired by so few defects. Of the
]attcr there are noune which have not already been, or which
cannot be, cither mitigated or removed.  Thus, whilst there is
no part which does not furnish an admirable fall for drainage,
the alluvial and marly Steine and Level, to which slight
objection has been taken by some authorities, is mainly utilised
as open spaces and recreation grounds. There is, it is true, a
fringe of houses on each side of this valley, whose foundations
may not dip down as far as the chalk, but the populous districts
extending to the eastern and western boundaries of the borough,
have a basis of chalk approaching within a few inches of the
swface. Some parts of West Brighton or Hove, such as Furze
Iill, Brunswick and Palmeira Squares, the Stamford and
Aldrington Estates are built upon clay; but many of the
splendid mansions in the vicinity of the railway stand upon
chalk, Owing mainly to a chalk basis—east and west of the
Steine, Enclosures, and Level—the climate is comparatively
dry and bracing, less so on the alluvial and clay soil just
mentioned.  But the drainage fall is everywhere so efficient

that any defects of soil here and there, especially in Brighton -

proper, are scarcely appreciable in adversely affecting the public
health; whilst in Hove and Aldrington, the influence of the
clay is greatly modified or neuntralised by well-built houses and
wide streets, Stilly its existence is on a scale suflicient to
impede, to some extent, absolutely free drainage, and, in part,
to account for the less bracing character of the air here, par-
ticularly in the summer months. Artificial drainage, where
required, would remedy, as far as it is possible to do so, these
conditions ; still more so if coupled with asphalting or cement-
ing the foundations and basement floors of houses, There is

no oozy or swampy ground in the immediate vieinity, Add to

these signal advantages, the salubrious Downs to the north;
the standing forth of the town on chalk cliffs approaching more
or less closely the shingle, Leach, and sea; a southerly or south-
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36 THE SANITAHRY ADVANCE OF DRIGILTON.

westerly aspect ; an ozone and health-laden prevailing breeze ;
an unusually large proportion of sunlight, during the season, from
October to December inclusive, when the Metropolis and many
of our great inland cities and towns arve liable to be enveloped
in smoke and fog; a maderate mean aumual temperature of
49'8 degrees (I, I, Sawyer, IS, A.); greater cooluess in summer,
and warmth in autumn and winter than in inland towns; a
moderate mean daily range of 118 degrees, especially in October,
November, December, January, and February, when it only
amounts to 109, 8:§, &, 7°7, and 83 degrees in these months
respeetively (loco. eit.); o mean barometric pressure of 29070
inches, a mean degree of humidity of 81, saturation being
100 (idem); a rainfall of only 28:85 inches (idem); very few
days in the year in which exercise may not be faken m the
open air in our parks, on our spacious and well-kept pavements
and promenades, and you have set forth in brief the leading
reasons why the physical climate of Brighton stands deservedly
50 high, both from a prophylactic and curative point of view,
Tlere is no part of Brighton and its environs not materially
influenced by sea aiv when the breeze blows from the south or
south-west, as every part is affected by the atmosphere of the
Downs when the current sets in from the north and north-east.
The variations of climate are well defined. Thus, along the
sea front, a streteh of four miles or more, from Black Rock to
Aldrington, a pure marine atmosphere is encountered, modified,
in strength and intensity, by temperature, barometrie pressure,
humidity, rain, wind and the direction of the same, clectro-
magnetic conditions, sunlight, clouds, fog and smoke, or hoth.
From Black Rock to the Aquarium, owing to the shelter of the
cliff from the north wind, the air is so mild and genial in good
weather, even in the winter, as to approach that on the shores
of the Mediterranean or of the Island of Madeira. Ilence,
the lower drive and promenade here have been appropriately
named, at the suggestion of the late Alderman Lamb, “The
Madeira Road.” = A commodious shelter hall and terrace,
approached from the cliff above by means of a hydraulic lift,
opened 2 few months age, will, it is hoped, add much fo its
utility and attractions to visitors, residents, and invalids, of this
bright, sunny, mild, and health-giving retreat. When the
current of air is moving from the south or south-west, the
whole of the sea-front from the Aquarium to Aldrington, in
fine weather, participates in the mildness of the Madeira Road,
but not quite to the same degree.  On the cliff protecting the
Madeira Road, and to the north of which Marine Parade, I emp
Town, and the Queen’s Park are sitnated, the climate is
strong, bracing and exhilarating, "The same may be said of the

ALDERMAN JOSEPH EWART. 87

Montpelier District. The northern parts of the town are
permeated by the crisp, dry and pure air coming from the
Downs,  Generally speaking, the climate is extre?nelv bene-
ficial in the earlier phases of tuberenlar, and in most forms of
pulmonary and bronchial disease, both in adults and children.
Conditions, characterised by weak and disordered digestion,
worness of blood, debility, want of nerve-tone, whether result-
g from receat illness, ocenpation intrinsically unhealthy, or
employment in insanitary, overcrowded, or ill-ventilated work-
shops or offices, high pressure, or over-work, are rapidly repaired
hy the rest, exereise under the best hygienic circumstances, good
food, and ozone-charged air available at Brighton. Preston, an
outlying suburb and recent acquisition, is singularly favoured.
Thoroughly sheltered on the north, ecast and west by spurs
springing from the Downs; enriched by an abundance of the
finest h‘ccs'ﬂnd well-cultured gardens; ornamented by many
handsome villas and mansions ; provided with a gem of a park,
greatly improved in beauty and attractiveness by a generous
development of the art of landscape or pictorial gardening ;
endowed with a soft and soothing, yet invigorating climate of its
own, sometimes modified by the stimulating air wafted from the
neighbouring ocean, at other times tempered by the exhilara-
ting air coming from the Downs—it is one of the prettiest,
cosiest, and healthiest villages in England.

ARTERIAL DRAINAGE,

The whole of the sewage of Brighton, Preston, and Hove is
carried by means of well-constructed sewers into an intercepting
sewer, the outfall of which is at Portobello, about four miles to
the cast of Kemp Town, Its ventilation is materially promoted
by means of a furnace at Roedean, the influence of which is
felt at the Steine-—a mile and a half or so to the westward, In
his Report, pp. 7 and 8, dated 27th June, 1882, Sir Joseph
Bazalgette wrote “that the ventilation at the time of his visit
was quite satisfactory. The flow in this sewer is sufficient to
remove all deposit, excepting a few inches in depth extending
for a short distance above the Portobello outfall.” °

In an extensive survey of this sewer throughout, Dr. B. W.
Richardson says, “The air of the intercepting sewer is much
less offensive than would be expected . . . There was very
little solid matter under foot. ~The masonry of the sewer is of
brick, well laid, and seemed to be good in every part. By

means of several storm overflows, ample flushing, and free
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88 THE SANITARY ADVANCE OF DRIGHTOX,

ventilation, this main sewer is maintained in a condition of
wonderful purity.” (Report p. 56, September, 1882), The
surveyor informs me that in dry weather about 30 gallons
per head, or over 4,000,000 gallons pass through it dailyl ~All
the tributary sewers at their upper ends are flushed fwice a
week Dby filling capacious nmn-]mlcs “with water from the
mains, and letting it go through them with a rush.”  As much
as 428,420 gallons of water per week, or 22} millions per
annum, are used for flushing purposes in this way. Connec-
tions with the sewers are made wnder the direction of an expert
belonging to the Surveyor’s oftice.  © Altogether,” Dr. Richard-
son sums up, “I found the working of the sewerage and
drainage of Brighton entirely different from what I had been
led to expeet. I found no sewnge deposit in the sewers, no
leakage in the intercepting sewer, no specinl indications of
escape of sewer air into louses. . . . 1 found, in short,
nothing whatever that would lead me to believe in the occwr-
rence of any special diseasé¢ or wmortality from Dbad drainage.
I should add to this account that I experienced no ill effects
from being so long in it while making my inspection, and that
since it has been in use none of the surveyors or inspectors have
ever suffered from using the air within it.” (loco. cit.)
Ventilating shafts, carried to the tops of high buildings, have
been constructed in numerous cases in suitable situations, and

- T trust these will be continued to be multiplied until all the

street gratings can be safely dispensed with, So effective is
the system now pursued in all its parts that disinfectants are
not needed. It would, however, be an easy matter at the
approach, or during the prevalence of an epidemic, to wash out
every sewer, large and small, with a strong solution of any
disinfectant that might be selected.

House DRAINAGE.

But arterial drainage is not everything, Next, if not before
it in importance stands the drainage of the house. Both

systems are intimately correlated, and should be as complete as
e ’

science and engineering can enable ‘us to make them. To this
ideal standard the Health Officer and Sanitary Committee
direct their aims and aspirations. A house to house inspection
is in constant operation. Iouse sanitation is materially facili-
tated by the provisions of the Brighton Improvement Act of
1884, which arms the sanitary authority with several special
powers in addition to those conferred by the Public Ilealth Act
and its amending Acts. The Sanitary Committee, ably advised

ALDERMAN JOSEPH EWART, 89

by Dr. Arthur Newsholme, are now seeing that every house is
provided with a separate water supply for domestic use; that
water set apart for flushing closets cannot be otherwise utilized 3
that the pipes leading from sinks, duly trapped underneath the
same, are made o open through a wall in the open air over a
channel leading to a properly trapped gully grating ; that pipes
of baths are similarly trapped and ({ﬁrccte(l 5 that all badly
placed stack pipes are thoroughly disconnected from soil drains;
that properly ventilated, trapped, and flushed closets are em-
ployed ; that the soil pipe at or near the point of issue from
the closet trap is ventilated by means of a four-inch pipe
(outside) leading above the top of the house, well away from
chimneys, windows, and skylights; that the soil drain is effec-
tually cut off from the sewer; that an air inlet to the chamber
of the soil drain is applied of approved make (as yet we have
no power to enforce this); that all cesspools discovered are
closed, and the houses to which they belong are properly con-
nected with the sewer ; that houses found to be drained on the
joint system are, with rare exceptions, cach to be decided in
committee on its own merits, separately drained; that new drains
or ‘old ones renewed are constructed of the best earthenware
material, each jointed, laid all round in six inches of concrete,
and only passed by the surveyor after having been proved to
be watertight ; that, as regards new buildings or old houses
rebuilt, the adjoining sewer is, in suitable cases, ventilated well
above roofs of such houses, whenever practicable ; that all old
wells are closed and filled up; that dust Lins (portable zine
ones are the best) arve kept as free as possible from putrid
vegetable matter, emptied af least once a week or oftencr, as
in the case of hotels or other large establishments. Thus we
are striving, as we have been doing during the past six years
or more, to i)lace all kinds of house property on the same level
as regards the essentials of sanitation,

THe DEATII-RATE.

The census in Brighton is taken on the 1st of April, when
the visiting community is at a minimum, It fails to take into
account the 40,000 strangers daily present in October, Novem-
ber, and December, or an average daily number of 10,000 souls
or more spread over the whole year. The death-rate, therefore,
cast by the Registrar-General is greater than the true circum-
stances of the case justify. Then, as regards the fixed popula-
tion, we have the high aunthority of Dr, Richardson for declaring
“that no town in the kingdom is so subject to residence of
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90 THE SANITARY ADVANCE OP IRIGHTON,

advanced and worn-out lives, and that it is fair to assume an
inerease of at least 1 per 1000 to the anmual mortality from
this social canse alone.”  Morcover, it suffers, in common with
other health-resorts, but disproportionately, from the impor-
tation of persons who are sick and die, both in the public
institutions and in the town, as also of those afllicted with the
germs of transmissible discase, When, however, anyone is
struck down with this kind of disease, the prospects of recovery
are enhanced by the health-invigorating climato of the place.
But in spite of the fact that the death-rate, as given by the
Registrar-General, is higher than the true conditions warrant,
it is, nevertheless, very satisfactory. The steady diminution of
mortality extending over a long series of years revealed in the
following statement indicates, in language which canuot be
misinterpreted, the attainment of a large measure of sanitary

progress :—
The (average) Death-rate.
‘During the two decades 1851-60 to 1861-70 was 22:01 per 1000.

» decade 1371-80 y 202 "
” ’ 1874-83 s 200 ”
w5 1875-84 » 198 »
" ’ 1876-85 » 193 "
. quinquennium 1882-86 ,, 186 .
” quatrennium 1883-86 5 178 »
”» triennium 1881-86 , 174 ’
' biennium 1885-86 » 171 »
” anhum 1887 y 169 »
» t3) 1883 » 16-07 tH
’ ’ 1889 py 1504

Tllustrating a decrease of 6:97 per thousand. This is not all.
« Tt has been found,” says Dr. Farr, “that in England, to one
annual death in a body of men, two are onan average constantly
suffering from sickness of some severity. . . . Although
this exact relation is, perhaps, not preserved in infancy or old
age, or where the mortality deviates much from the standard,
it may be safely assumed as an approximation to the truth.”
Thus, according to Farr, for cvery annual death, there is
disabling iliness amounting to 730 days. Hence, it follows that
the saving of 848 lives in 1889 signifies a diminution of sickness
equal to 1696 years or 619,040 days. At a wage of fifteen or
twenty shillings a week, this saving of life represents in money
£66,144, or £88,192 per annum. And this does not take into
account the saving of those unavoidable expenses contingent
upon illness. The result implies a measurable increment in the

N Xl S
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average duration of life, of reproductive labour, and an all
round improvement in the condition of the public health.
Viewed as o whole, it is one of the most striking, as it is
certainly one of the most satisfactory instances of a ;:tcady and
progressive response to sanitary reforms on record.

ITow much this rcduction of mortality is due to the success
of sanitary measures in diminishing the frequency of, and
deaths from, infectious and tuberenlar disease, is well illustrated
in the following statements, for which I am indebted to Dr.

Newsholme ;—

I.—Showing the influence of Ubetler sanitary conditions in
lessening deaths from infections and tubercular discase.

1861-70. 1571-80. 1889,
Mean population ........ ererearasvsresrensessene .| 83,852 04,651 121,807
Total deaths per annum,......... reerreserenanses 1,846 1,034 1,833
Deaths from Small-pox e 18 8 0
. o Measles i, - 35 26 46
“ s Searlet Fevero. . 53 37 18
“ o Diphtherin................ reeerenane . 22 8 10
- »  Whooping Cough........... ol 43 27
" w Fever¥ .., 44 23 18
" o Diarrheen......cccoieiniinienecnnne, 102 100 64
" o All Tubercular Disease ....uu... 328 308 278

I1.—Showing the total number of deaths from all causes and
the number of deaths from infectious and tubercular disease which
would have occurred in an average year, 1861-10, had the popula-
tion been as large as in 1889 :—

Decrenss per cent. in
1861-70. 1389. 1889, as comparad with
average in 1801-70.
Population ....cccveeerienenn veeennenns) 121,807 | 121,807
Total deaths per annum .......... e 2,681 1,833 | about 32 per cent,
Deaths from Small-pox ....ccoccirevenss 26 0 » 100,
" o Measles....coienian veares bl 46 » 10 o
' o Scarlet Fever .......uu... i 18 » 10 "
" »  Diphtheria ....c.covveeens 32 10 » 09 "
» »  Whooping Cough ........ VE 29 , 03 »
” + Fever....... vereresrans G4 18 o T2 "
" »  Diarrheea ... 148 G4 o 07 ”
w s AllTubercular Diseases, 478 278 g 120,

* Fever lere means mainly enteric fever. Before 1871-80 it was not
separated from typhus in the Registrar-General’s Returns,
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02 TILE SANITARY ADVANCE OF BRIGITON,

The percentages of decrease in the year 1889, as compared
with the deaths which would have ocewrved from the several
diseases in an.average year of 1861-70, had the population been
as large as in 1889, and recorded in {he fourth column of this
statement, are very striking. They mark the great success
with which preventible diseases have been met and dealt with
by the sanitary authorities of Brighton, They encourage us to
anticipate even greater achievements in the near future,

Having briefly indicated some of the chief tests of the
onward march of sanitation in Brighton, I now propose, in
conclusion, to draw attention to a few reforms which are needed
to secure her future position as a lealth resort.

1.—The most * wportant of all is the effectual dealing with
certain unhealthy areas,  The ball has already been set rolling,
The temper and feeling of the burgesses and their elected
re‘)resentatives regarding this matter are now flowing at full
tide, and in the right direction. Doubtless the movement will
be maintained with increasing momentum until all unhealthy
houses and areas are swept away, and the houses of the artisans
and other sections of the working and industyial classes are
made as clean, bright, cheerful, and healthy as it is possible to
make them,

2.—There is still room for improvement in the more frequent
removal of dust, rubbish, and ashes. The prime objects to be
aimed at are: (1) the transport of all decomposable material
from the homes of the people before the process of fermentation
lias begun, thus depriving the germs of infectious disease of
one fertile nidus in which they may germinate, grow, and
multiply; (2) to get xid of odours erroncously attributed to
imperfect house drainage; (8) to perceptibly reduce sickness
and mortality, especially in the poor districts, and so increase
the reputation of the town. In conmection with this subject,
the mnext object to be held in view is to have this refuse
effectually hurnt by means of a destructor situated at a safe
distance from the inhabited parts of the Borough.

3.—The construction of an Abattoir (possibly more than one
will be required) is a reform of the first magnitude. All that is
now required is a good and convenient site. This having been
secured the Council stand practically committed to a scheme for
providing a public slaughter-house.  VWith reference to this ques-
tion, Dr. Letheby said, ¢ There are advantages in every possible
way to be gained (by having public Abattoirs) in the diminution
of nuisance, better slaughtering of animals, better condition of
the meat, in the better disposal of the offal, and also in the
better supervision and examination.,” If, in addition, meat

Inspectors were attached to see that none but healthy animals
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ALDERMAN JOSEPH EWART. 43

were slaughtered for food, “ visitors coming to Brighton would
then be assured that they had there an advantage which has
for so many centuries been of much important service to the
Jewish people, an_assurance which alone would be a great
attraction.”  (Dr. B, W. Richardson.)

4,—All dairy stock should be accommodated outside the
town. As things are now the animals must soon fall into
indifferent health,

5.—Such an extension of baths and wash-houses as will meet
the urgent wants of the inhabitants of St. Peter’s and Preston
districts.

6,—T'he construction of a grand swimming bath, comprising
separate accommodation for the sexes, so sitnated as to meet
the convenience of the people of the town generally. Here,
all the boys and girls of our clementary schools should be taught
the art of swimming as an integral part of their physical train-
ing, so that the rising generation of young men and women
would have the great hygienic benefit accruing from this
invigorating exercise, and be as much at home in the water
as they are expeeted to be in reading, writing, and arithmetic,
and other useful subjects of instruction. _

In the sweeping away of (a) unhealthy houses and areas;
(b) the reconstruction of the worst forms of tenement property ;
(¢) the more frequent removal of ashes and rubbish; (d) the
provision of an efficient destructor; (¢) the housing of dairy
cows beyond the boundaries of the borough; (f) such afurther
extension of baths and wash-louses as to mimster to the needs
of the inhabitants of the northern parts of the town; (g) the
construction of a grand swimming bath, so planned as to give
separate accommodation for the sexes, and so situated as to
comply with the demands of the people of the town generally—
there is, it must be admitted, still a wide field open for the
further improvement of the public health. The execution of
each of these reforms would be signalised by a well-defined
reduction of the sickness and mortality. By adopting them all
in their integrity, the death-tax would certainly fall from 15-04
to at least 10 per 1,000, or even less. Such a death-rate as
this would enable Brighton to compare favourably with any of
ler genuine rivals, and to stand forth pre-eminently as the
largest and healthiest seaside health-resort in the British
Dominions.

ATrPENDIX,

Drighton Improvement Act, 1884,

See, 107.—Absolute power to close all cesspools.
Sees. 108-110.—Power to insist on provision of waste pipes
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and special water sup\ﬂy to w.0.s without service of notice,
(Action, lowever, is scldom taken without serving a notice.)

Sce. 116.—Tower to prevent filling up any land within
Borough with offensive matters (made soils).

Sce, 118.—TPower to purchase by agreement any houses
which are unfit for human habitation.

See. 120,—DPower to revoke slaughter-house licence if occupier
convicted of selling, &c., discased meat, This power is vested
in the Magistrate’s Court.

See. 121.—Power to prosccute in eases where unsound or
diseased food is sold to customers before its condition was
detected.

See, 122.—Power to open boxes, &e., for purpose of inspec-
tion of food.

See, 99.—No new house to be oceupied until drainage and
water supply has been completed, and surveyor's certificate
given.

Sec. 100.—Ilcight of new buildings shall not exceed distance
from opposite side of street.

Sec. 55.—Corporation on certificate of M. O. 1L may demand
list of milk owners’ customers. [This, at least in one case in
my experience has led to the detection of a serious outbreak of
disease.]

Sec, 58. —Penalty on those persons ceasing to occupy houses
without disinfecting them if necessary, or not giving notice to
owner, or making false answers.

Dr. Poort (London) expressed the indebtedness of the section to
Dr. Ewart for his able paper, and snid that the lessons he had
conveyed to them showed how well the anthorities looked after the
sanitation of the town of Brighton. e thought it was extremely
interesting to note the improvement mentioned in the last two
tables, and he hoped that many of them would, on their return home,
convey to their friends that Brighton was one of the healthiest as
well a3 most popular seaside resorts on the coast of England.

Sir Dovanas Garron (London) pointed out the inestimable advan-
tage of complete isolation in cases of infectious disease by showing
that London, since it had established at Long Reach, down the river
Thames, o small-pox hospital, whither all small-pox patients were
speedily removed, had never at any time had more than one, or
perhaps two, cases of small-pox to record, so that in this ease, at any
rate, effective legislation was doing a great deal to stamp out a
disease. With regard to the disposal of dust, he referred to a visit

R e s "«
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he had paid in the spring fo a place on the Thames near Chelsea,
where an apparatus was used which in various ways made every
particle of dust collected of some distinet use; some of if, after
going through several processes, was made into hrown paper; some
“vas sold ns brecze, and even for the old and Dbroken crockery, when
ground up, a good use was found, The apparatus was used, amongst
other bmlies, by the Chelsea Vestry, and he strongly recommended
all towns who were thinking of & method of disposing of their dust
to inspect this apparatus for themselves.

Mr. 1 sxr1QUES (Brighton) did not think with regard to house drain-
ago that the present state of the law between landlord and-tenant was
condueive 1o good sanitation. IHouse drainage had certainly greatly
jmproved in recent years, but very few knew the difficulties that bad
to be overcome, difficulties which had been enormously increased
by the sirained relation between landlord and tenant. Tenants who
were very highly rented were unable to carry out improvements,
whilst landlords did not ehoose to incur the expense.
tion of nffairs it was the custom of public authorities with regard to
sanitation in houses to make the owner liable for so much, and also
to saddlo the tenant with certain responsibilities. As this had an
unsatisfactory result he recommended that the Sanitary Institute
should consider the expediency of introducing a Bill into the next
Session of Parlinment, rendering the owner alone liable for all
sanitary improvements, It would sooner or later, he held, become
a legal question that no landlord should let a house until it was
pronounced thoroughly fit for occupation, and there was no betfer
method of attaining this great eud than to make the landlord re-
sponsible. If the liability was thrown upon the tenant, the tenant
was unable to pay because of his high rent. On the other hand the
Jandlord could indemnify himself if the rent was low, whilst if it was
high that of itself was a_complete answer why no additional burden
should be thrown upon the tenant. '

Mr. Ilenviques’ recommendation having been held to be quite in
order, Dr. Ewarr seconded it pro forma, and it was carried unani-
mously.

Mr. W. Wrurs (London) said, with regard to the remarks of Mr.
Henriques as to the transfer of liability in regard to all sanitary
matters in n house from the tenant to the landlord, that it was an
arrangement very much to be desired, and he lioped that the Sanitary
Institute would be able in due course to take the matter in hand with
that object in view. The whole subject of legislation affecting
sanitation was in a most disadvantageous condition as regarded the

tenant.
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96 THE YALUE OF IYGIENIC KNOWLEDGE TO WOMEN,

On “The Value of IHygienic Knowledge to Women,” by Dr. A,
T, ScuorieLp,

ABSTRACT,

Imtroduction,

Importance of subject.

Quotations from Herbert Spencer, Lord Derby, &e.

Present state of sanitation,

Storage of life.

Premature death.

Needless sick beds.

Money loss to Nation,

Value of public sanitation,

Deficieney of private sanitation,

Leading diseases,

Carelessness and ignorance,

Present apathy among the laity.

Necessity of general instruction.

Tllustrations of this,

Three forms of ignorance—harmless but disgraceful ; hurtful
and injurious; active for evil.

Remedies.

Value of hygicnic knowledge in care of children.

Illustrations of this,

Value in emergencies,

Value in houses.

Value in poor visiting.

Iints on preventive hygienc.

Doctors as Health Ofticers.

Present condition an anachronism,

Women’s education still deficient in this science,

Remedies.

Valuc to teachers of young,.

Value to nurses,

Money value.

Life value.

Conclusion.
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On ““ Ilouse Sanitation from the Iouscholder’s Point of View,”
by Prof. W. II. CorrierLp, M.A., M.D.

ABSTRACT.

Pror. CorrFIELD said that he had not intended to speak at a
meeting of this Section, but to confine himself to judging at
the Lxhibition. He was, however, asked by the Congress
Committee to make a speech upon House Sanitation, but he did
not propose to treat the subject from a technical point of view.

In the first place, they knew that the result of defective house
sanitation was the production of diseases of one sort or another.
Bad ventilation or overcrowding resulted in the production, or
at any rate in the spreading, of consumption. No matter
under what conditions, if they had bad ventilation and over-
crowding, and people breathed the same air over and over
again, they would have consumption spread. When they had
overcrowding beyond that which caused the spread of  con-
sumption they had typhus or gaol fever. Where overcrowding
had been abolished this fever did not exist, and again, it did
not spread where there was no overcrowding, Ie Tiad known
of cases of typhus fever heing removed from overcrowded
{:]HCCS to places which were not overcrowded, but had not
mown of an instance in which a second case was produced by
the introduction of the patient, although it was one of the
most communicable of all known diseases. This showed that
it only existed and spread under one condition, and that was
overcrowding.  In consequence of bad drainage they had a
fever known as typhoid or enteric, and this was only known
to spread where the removal of excremental matters” was not
properly carried out, and the excretal matter fouled either the
air or the water.

TnoeE SrreAD oF DIPHTIIERIA,

Diphtheria had been attributed to defective sanitary arrange-
ments, but now they were told they must not attribute it to
any one caunse, as one epidemic was the result of a different
cause to that which led to another, However, there was a
sf'.mng. feeling that defective sanitary arrangements had to do
with it. It used to be confined to villages, but now it was
attacking London and other large towns. Sore throats often
arose from gas from drains or escape of coal gas from defective
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08 HOUSE SANITATION YROM TilE ILOUSENIOLDER'S POINT OF VILW,

taps into bed-rooms, and there could be no question that a
great variety of other diseases were made worse, and in many
cases they might be caused, by defective sanitary mrangements.
When disease appeared in a house it was the fashion to get the
house inspected and have the sanifary arrangements put to
rights, but now some were getting wiser, and having their
drains inspeeted before the disease broke ont.  IIe now proposed
to tell them what a houseliolder could do to ascertain for himself
if there was anything very wrong in the sanitary arrangements
of his house. Ile did not propose that every man should he
his own sanitary inspector, but he should have knowledge which
would lead him to call in aid when it was wanted. The senses
of smell and of sight must be employed; a bad smell in a house
indicated bad sanitation of some sort or other.

A Wonrp Anour DuUsT-BINS.

Whenever they had bad ventilation or 0\'01'c1'0\\'.(ling, and when
the air had been breathed over and over again, there was a
smell of what they called stuffiness, and when they entered a
room from the outer air and smelt this, they might be sure the
place was not fit to live in. Stufliness, too, was often ‘)roduccd
by too much furniture and too many carpets and druggets.
He need hardly go into details now as to how air in a room
coitld be kept sweet.  Another smell frequently noticed about
a house came from the dust-bin. A dust-bin should not
contain anything that would smell, but it was a well-known
fact that in towns they frequently did. Dust-bins, too, should
never be constructed against the wall of a house, as the smell

ot into the walls and was conveyed into the lower apartments,
and often spread through the walls to the upper floors. The
small tubes containing bell-wires which ran from floor to floor
were often the means of conveying smells from the basement
of a house to the drawing-rooms and bed-rooms. In many
houses if they lit a piece of brown paper in the boot-liole,
through which the bell-wires passed, or in some other place in
the basement which was not particularly sweet, they would be
able to detect the smell of it in upper rooms.

DerecTivE FLUES, AND GGAS IN BED-1ROOMS.

Another smell arose from defective flues. The lining of
flues was often cracked off and the brickwork laid bare, par-
ticularly where fierce fires were burned, and E]lel.l the smells
got through the walls into the rooms above. This smell was
peculiar, but if was known at once to those who were accustomed
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to it, although until they got used to it it appeared very much
like the smell of a drain,” The escape of gas in a bedroom,
although it might not be detected by the gasfitter when he
npplic(T a light, was often not noticed except by the person
sleeping in the room, who got a sore throat, and he (Dr.
Corfield) thought it a mistake to use gas in a bed-room at all.
Ile had known quite a sore throat epidemic springing up in
h?uses, and especially in country houses, through theoescape
of gas,

Drain Pires AND QVERFLOWS.

Another cause of smell was the connection of overflow pipes
with the drains, which pipes, as well as the waste pipes from
sinks and lavatories, should discharge over traps in the open
air.  Iiven when they were disconnected smells sometimes
arose through air coming from the outside up long pipes, which
must necessarily become foul, and traps should be used to
prevent this air coming into the house. A simple bend in a
pipe—like the one he produced—was the best plan to adopt
as it was the most simple, and the trap was continually flushed
by the water passing through it. No complicated form of trap
should ever be used. Continuing, he said bad smells were
often caused through water-closets and sinks not being next to
the external walls, so that they could be ventilated from the ex-
terior, although it might be thought that closets with a shaft
running to the top of a house was properly ventilated. The
building of a closet in the middle of a house was a far more
serious matter than it appeared to be, for the pipes had to be
carried down inside the house, and drains had to be laid under-
neath it, when this could often be avoided. He pointed out
the great necessity of ventilating soil pipes, and then, alluding
to the way in which the sense of sight must be used, said ever;r
occupier should make an inspection and see that all waste and
soil pipes were carried direct to the outside of the house, and see
that soil pipes had ventilating pipes of the same size running

‘from them to above the top of the house and free from windows,

and also from chimney stacks, which caused a downward draueht
when the wind was in a certain quarter. In conclusion, he
pointed out the necessity of separate cisterns for the suppl’y of
drinking water and for closets, and also the necessity for a
diseonnecting chamber for the drain, with an inlet for fresh
ar not blocked with tale flaps or any such contrivances.
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: i als o 100 SCIIO0OL ATTENDANCE AND INFECTIOUS DISEASES, :
o FLED ' Tt will be seen that measles and whooping cough have altered
i 1 : but little in their rate of mortality, during the period stretching
: A , from 1861 to 1889 ; that the mortality from scarlet fever has
. N On “ The Bearing of ;?"chool-Achdancc upon the Spread_of ' greatly deelined ; while that from diphtheria, though at the
: * 3 i . Infections Diseases,” by A“T“”“ NEWSHOLME, M.D., ; present time not so high as in the period from 1861-69, is ligher
{ f D.P.1I.Uxiv.Loxp., Med. Officer of Ilealth for Brighton. | than in the intermediate years,
; ) Let us compare with this result the increased numbers who
IR Scroow life forms such a large portion of that of ﬂl(} nation, j attend clementary schools, It will be scen from the following
¥ aud engages such a large proportion of the fotal population, that table, that while only 512 per cent of the total population were
{ its bearings on the pubTic health are of the ntmost qnlun'tnnce ' in attendance at clementary schools in 1870, the proportion
¥ ! to the whole community. T shall, in the remarks which follow, steadily rose to 12:69 per cent in 1889 or stating the number -
’ . omit all consideration of private and other schools \\'hl(.tll are not . in proportion to the entire population aged 5 to 15, it increased T HIE
SERE under government inspcctjon, and which do not receive grants i between 1870 and 1889 from 22:7 per cent. to 85 per cent. E : E
IR E of money from the Education Department. My remarks apply ‘ it
’ il only to public elementary schools (board or voluntm'v\.'). On the : — : 7}
IR E 31st August, 1889, there were 19,310 such schools in England Years, | Number inAverago Pmi)?ﬁﬁifﬁ{cfﬁ?tal Population | sl
E 1. and Waﬁzs, having accommodation for 5,440,441 scholars, and ; aged 6—15. py
112 B having on their registers 4,755,8.35 scholars; and an average t 1870 1152859 12 027 ég ,
attendance during the year of 3,682,625, 2 1876 1981573 812 557 i |
It is important for us in the first place to ascertain whether 2 1850 9,730,916 1077 467 17 il
‘ 1| these schools have caused an increased prevalence of infectious %ggg 3.3'{;.33? 13:26 gi»l S
f ! diseases. Let me say at the outset that I am fully cognisant of ; 1889 3/682/625 i‘zgg . e bl r
4 “ ¥ the great benefits which will acerue to the whole community from Juitila
' i a universal system of elementary edu.cnﬁon, that I ]1{1Ve th_c ”’u
| %# i utmost admiration of, and sympathy with, :che teacl}crs in their Compulsory school attendance begins at the age of 5 years, ;; %: i
EL Y i noble work; and that I value such education so highly that I _ Tt usnally terminatesin the 13th year, or earlier. It will there- o Ll
1L E should regard it as justifiable to Incur considerable risks of | fore be more satisfactory to compare the present death-rate il Egi
I inereased prevalence of infectious discases, were this necessary, F from these four diseases at school ages, with the average BEil b g ;
it in order to sccure the advantages to be derived from universal : death-rate from the same diseases in the decennium ending with ; ?E d -
1R elementary education. ) | the year in which compulsory school attendance became a part Lo '
i Of the infectious diseases occurring ab school ages, searlet f of the Jaw of the land. I canuot obtain the death-rates for the o5 ‘}?
i fever, diphtheria, measles, and whooping cough are the only four i ages 5-13, but the group 5-15 obtainable from the Registrar g
g which need oceupy ourattention. Compulsory school attqndance | General's reports is sufficiently near for our purpose. ° 3t Sl
1 ' began soon after the passing of the Iilementary Exlucation Act 3 : 3t 1
i 5 ! in 1870, and the accompanying table shews the mortality from Death-rate por Million living, aged 5 to 15 years i E
) these four diseases before and since 1870. - ? : i {{
‘ - - . Percentags i ]
Annual Death-rates per Million of the population from several ogears: Jesears, Tncreaso or i1
Discases. ,
41 : e { MEASIES vevesssonrssessesiseesrisererssonenen 141 162 149 il
' i ' D | Wl | s 160 sh. | 163183, ] 3 é\;:‘lololgigg (3117 | SO 84 365 1-22'6 Rl L5 l
- 1 Doe el o | ZT9s ol
Measles .eveeseeseeeeenend 4766 | 4284 | 3732 | 3848 4102 | 4553
Searlet Fover...o. 9824 | 0598 | 7588 | 6796 | 4340 | 2383 k
Whoopiug Cough -] BIV8 | 5450 | 498G | 5272 | 436G | 4300 § From all Four Diseases.......cceeerennes| 1881 783 — 584
Diphtheria «.coveierine.| 247°6 1268 | 1208 | 1218 | 165G | 1673 E
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102 . SCHOOL ATTENDANCE AND INFECTIOUS DISEASES,

It will be seen that in the case of measles the rate of
mortality has increased by 149 per cent.; in the case of
whooping cough it has declined by 226 per cent,; and of
diphtheria by 9-2 per cent. af school ages. 'I'he figures are on
such a large scale that they are not open to the fallacies caused
by accidental variations in different parts of the country or in
single successive years,  If we take these remarkable figures in
conjunction with the fact that whereas in 1871 the number of
scholars in average attendance at the elementary schools of the
country formed 227 per cent. of the total population, aged 5
to 15, in 1589 they formed 55 per cent. of the population,
aged 5 to 15, it will be evident that the association between
school attendance and the spread of infectious diseases is not so
close as is nsually supposed,

It might, with a superficial show of reason, be argued from
the preceding figures that school attendance has no tendency to
increase infectious disease; and I think my figures prove that
this tendency has been exaggerated in the popular mind, and
even in the minds of many sanitarians, But it would be a
serious error to conclude that school attendance has no such
influence for evil, It is a matter within the experience of every
Medical Ofticer of Health that the occasional attendanee at school
of children who are convalescing from, or in the carliest stages of
an attack of an infectious disease, is a not infrequent cause of
the spread of such disease ; and in the case of measles we have
seen that the present death-rate is higher than the death-rate
which obtained during the ten years before compulsory sehool
attendance began. :

It becomes therefore an interesting and important inquiry to
ascertain Jiow any such possibilities of evil may be still further
diminished in the future; and this will form the main enquiry
of my paper. And in pursuing this inquiry I would say that
first and foremost the Medical Officer of Ilealth must have a
complete and early information of every case of infectious
disease. Now that compulsory notification of infectious disease
has become so general (one might almost say universal), this
object is attained in most districts in the case of scarlet fever
and diphtheria, I am of opinion that similar knowledge should
be attainable for measles and whooping cougrh, as either of them
is more fatal to the commumity than scarlet fever or diphthenria,
Such knowledge would enable us to educate the general public,
and by judicious pressure gradually enforce the complete isolation
of all infectious cases and the quarantine of healthy children in
infected houses, It would appear, however, that in regard to
whooping cough at least, the necessity for isolation has not
been sufficiently grasped even in sanitary circles. This is

i

y
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brought ont. by a letter addressed by the Society of Medieal
Ofticers of Iealth in April, 1886, to the clerk of the London
School Board, in answer to a letter addressed to the society by
the Bonrd asking for information concerning certain infectious
discases, I must enter a mild protest against the following

statement in the letter in question: ¢ Again, in the case of

whooping congh. If a child 1tself is suffering from this disease, -

it ought certainly to be excluded; but having regard to the
fact that the danger from the disease is not so great at school-
attending ages, the society would not prohibit the attendance
of healthy children coming from infected families,”
to support my objection to the plan allowed in the passages
quoted, I must make a somewhat detailed statement. The
age of the scholars in elementary schools has an important
bearing upon the point in question,

Now, in 1889, of the total number on the school registers—

31 per cent. were under 7 years of age.
66 ’ s Detween 7 and 13 years of age.
and3 s over 13 years of age,

I am obliged to assume that the mortality returns furnish a
fairly reliable indication of the relative prevalence of the four
infectious discases under consideration at different ages, as no
very complete figures of the total number of cases of any one
of these diseases are available.

The following table shows the proportion of the deaths from
these diseases occurring at different ages during the year 1888 :—

Percentage of Total Deaths eccurring from
Total each Disease,
Deaths at At all
oltages. | Under) 'y g\ 35 | 5—10 | 1015 | Higher
year Ages,
Measlea .ooviviinrnienrenass| 9784 [ 202 | B4D | 163 ) TG | OB | 0D
Whooping Cough .........| 12287 |440 | 423 (102 | 833 | O1 | 01
Scarlet Fever .vivvvveieenns] G378 b7 {1309 | 203 | 2038 51 37
Diphtheria ...iveiiiiennenn.| 4815 51 1241 | 268 {312 &7 | T1

It will be noted that the largest percentage of deaths from
all these infeetious diseases oceurs between the ages of 1 and 5,
and this applies especially to YWhooping Cough and Measles.

It is usually supposed that the number of children attending
school at these ages is very small, and this impression was
evidently shared by the Society of Medical Officers of Health,
when the letter which I have quoted was written. As a matter
of fact, in 1889, 464,144 children on the registers were below 5
(or 93 per cent of the total scholars at all ages), while
1,031,626 were between 5 and 7 years of age (21 per cent. of

the total scholars).

In order
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104 SCHOOL ATTENDANCE AND INFECTIOUS DISEASES,

I have no figures giving the proportion of deaths from the
above four diseases between 5 and 7 (the smallest group given
by the Registrar-General being 5 to 10); but an examination
of the above table will show that whooping-congh has, at least,
135 per cent. of its total mortality between the ages of 3 aud
10, and 102 per cent. of its total mortality between 3 and 5,
when a lavge number of children ave in attendance at school.
That a very considerable proportion of the mortality from
whooping-cough occurs at school ages, is further shown by the
following table taken from the 81st Report of the Registrar-
General, and founded on the experience of the whole country,
from 1848 to 1887.

Annual Death-rate per Million living at each age or group of ages.

Perlod taken

for 34145
Calculation.

Under 1 year! 1—2|2—3 5—10 1015

Males ......| 1848—87 [ 3011 5812!28335599 926 236] 25

Mensles. {vemales..| Do, | 25156 [54622203516801 956 25| 32
Whooping {Males ...... 1846—87 [ 6760 4930120711086/ 584 118| 5
Cough, TFemales..| Do, 7306 6223:20541629| 850 179| 10
Scarlet  (Males......| 1859—87 [ 1661 417011676, 448113642 1667 | 36
Fever, {Females..| Do, 1384  [3874/440):4332{3556 1613 | 381
Diph-  fMales ......| 16659—87 | 46 | 720] G75] 77| 69v| 337 | 100
theria, {Females..| Do. 356 | 665 731| 835] 7821 441| 147

It will be evident from this table that although the death-
rate from whooping cough is not so high between 3 and 5 as
that of scarlet fever, it is higher than that of diphtheria, and if,
as is generally acknowledged, it is desirable to keep apparently
healthy children in an infected houschold away from school in
the case of diphtheria, there is no valid argument against the
same course Eeing adopted for whooping cough. T would
maintain that “having regard to the fact,” that 102 per cent.
of the total deaths from whooping cough occur between the
ages of 3 and 5, at which ages (or at least at all ages below 5
some are even younger than 3 years, which would strengthen
my case) 9'3 per cent. of the total scholars on the registers of
English Elementary Schools are attending school, it is the
bounden duty of all Medical Officers of Health to use their best
endeavours to prevent the attendance of children at infant
schools, so long as a case of whooping cough remains in the
same house,. 1 do not think we should be justified in kecping
all children in the infected house away from school; but I
would commend to your favourable attention the practice
adopted in Brighton, of keeping all children away from the infant
school who come from a household where whooping cough exists.

ARTHUR NEWSHOLME, 105

In regard to the other diseases named, I believe there is no
discrepancy of opinion, It is recognised that whether the discase
is scavlet fever, diphtheria, or measles, the parents must be
warned against allowing other children in the house to attend
school. I fear it is not an equally universal procedure to warn
the teacher against admitting children from infected houses to
school. Parents will persist m sending their children to school,
notwithstanding advice from their medical attendant or the
sanitary officials; and the fact that this occurs every day, is
one of the strongest arguments for the compulsory notification
of whooping-cough and measles, as well asvof scarlet fever and
diphtheria,

The intimation should be sent direcet from the Sanitary
Office to the head teacher of the school, aud not indirectly to
the School Board, as has been suggested. It is only by the
former plan that the tedious delays of officialism can be avoided,
and the- efficacy of the intimation as a preventive measure
secured.

In some towns, I believe, the plan which I have introduced
in Brighton is adopted; but, as it appears to be rather the
exception than the rule, I append a copy of the circular letter
which we forward to the head teacher when an infections case
occurs in a house from which children attend school, If
children from the same house attend in the boys’, girls’, and
infants’ departments of a school, a letter is forwarded to the

" liead teacher in each of these departments. The plan works

smoothly, and with little expenditure of time and labour, and I
lave reason to believe that it is very efficient in preventing
infection. It also leads to friendly relationships with the
teachers, and to their giving every possible information on
points relating to the public health.

“IHealth Department,
Town Hall, Brighton.

PRIVATE.

Deal‘l.l..'l.'lll

Of eerrrarerecesarerersssrarsrarcassrarncnsnsanenensesasesass 18 NOW ill ab
home suffering from ..c.vveiciiiiiiieiniee .

He should not be allowed to return to School for.....eeeeuas
days, and during the same period no other children from the
same house should be allowed to attend School.

Yours very truly,
Artaur NewsnoLue, M.D.,
Medical Officer of Health,”
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1006 SCIIOOL ATTENDANCE AND INFECTIOUS DISEASLS,

T cordially acknowledge the help which T 115\\'0 nlwny_s found
teachers ready to render in preventing the children of infected
louseholds from attending school. Dut on another point I
must enter an emphatic protest agninst a practice )\"]ll.cll. is, I
believe, fraught with dauger to the public health, This is the
practice of sending scholars to enquive the cause of absence of
absentees. The usual practice adopted is for the teacher to
enquire of his or her cluss, Who lives in the same street as
John Jones?” (naming an absentee).  “Then will you ta‘ks
this nofe and enquire why he is not at school this morning ¥
In cases which have come under my own observation, children
thus sent by their teacher have been ushered directly into the
living-room, in which children suffering from scarlet fever or
measles or some such disease are lying, The answer usually
given by teachers when I have protested against this practice
lias been, “ Oh! we do not send children when we know that
there is infectious discase in a house.” Of course not! But
then there are the 99 out of every 100 cases in which the cause
of absence is unknown; and I am in a position, from personal
experience, to say that the practice is highly dangerous and
most objectionable. It is easy to understand why ’rTlc teacher
is so anxious to secure the regular attendance of his scholars,
Even if his income does not dirvectly depend on the percentage
of passes he secures (and I am glad to find that this system of

* paymient by results is steadily tending to become obsolete), yet

his professional reputation and future promotion are largely in-
fiuenced by the results he obtains; and these results are in a
great measure determined by the regular attendance of his
scholars, In addition, a large proportion of the Government
Grant is given on the basis of the average attendance, and
there is thercfore every inducement for both teachers and
school-managers to urge the carly return of absentees to school.
In one case which came to my knowledge, two children, just
convalescing from measles, were offered one penny each if they
would be sure and come for the Government Inspection on
that day! .

But it will be said, there are special school-attendance
officers whose duty it is to look up absentees. This is true,
but their number'is quite insufficient to cope with irregularity
of attendance. They can only deal with the more persistent
truants, whose parents may need magisterial mtel:ference. The
yule in Brighton is for these officers to look children up who
have been absent 3 or 4 times out of 10 possible attendances

er week. That they can do no more is shewn by the fact
that in Brighton there are only six attendance officers, while
in May of this year there were 16,951 on the rolls of the
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elementary day schools of the towns, and 13,351 in average daily
attendance. This means a daily average of 3,600 absentees,
divided among 23 boys’ schools, 33 girls” schools, and 35 infant
schools, and implies 600 visits per diem for each officer, if
complete and daily oversight is to be maintained.

TLcn again, such visits of the attendance officers are only
made after 3 or 4 days’ absence; and what the teacher is
anxious to ensuve is that any scholar who is absent from school
for half-a-day shall be looked up, and the parent urged to
enforce regular attendance,

Several years ago, in consequence of a report by me, this
subject was brought before the London School Board, and the
Board, I believe, announced that they ¢ discouraged” the prac-
tice of which complaint was made. But it is notorious that the
practice is almost universal, and that something more than “ dis-
couragement ” is required, I can scarcely blame the teachers for
doing as they do under the circumstances. The only remedy
which appears to me to be practicable, is to have a special officer in
connection with each board school and voluntary school appointed
by the school board, whose duty it would be to look np absentees
morning and afternoon. His duties would in no way clash with
those of the present attendance officers. It would be his duty
to hand over obstinate cases to the latter, to be dealt with by
legal measures or otherwise. Some such plan as I have
suggested would remove a great danger from our midst, and
wonld [ believe, if combined with an absolute veto against home
visitation by scholars, relieve teachers from their present anxiety
to secure by every means a good average attendance.

I began this portion of my subject by inquiring how the danger
of infection, in connection with school life, may be reduced
to a minimum; and I have advocated in this connection—
(1) the compulsory notification of measles and whooping cough,
as well as of scarlet fever and diphtheria; (2) the complete
isolation of infectious cases and the quarantine of children in
infected houses; (3) that whooping cough in a house should be
no exception to the rule, but should preclude all children of the
same house from attending infant schools; (4) that the Medical
Ofticer of IHealth should give prompt and direet intimation to
the head teacher, of any case of infectious disease among his
scholars, and instruct him as to the duration of the infectious
period ; (5) that teachers should be strictly forbidden to send
children to enquire the canse of absence of absentees, and that
a special officer should be appointed for each school to visit such
absentees.

Two other measures remain. to be considered.

(6.) The importance of instructing parents and scholars in the
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108 SCIIOOL ATTENDANCE AND INFECTIOUS DISEASES,

laws of health, Much mischief in spreading infection is done
in ignorance, an ignorance which is so crass and pertinacious
that it is difienlt to realise that the sin is not being committed
against light and knowledge.  As I shall have something to say
on this evil and its remedy on Thursday, I nced not further
dilate on it to-day.

(7.) The closure of schools, owing to the preseuce of infections
discase among the scholars, is a step which has been fre uently
taken of late years, but it is one the frequent neeessity for
which I very much doubt, If we had compulsory notification
of whooping cough and measles, as well as of scarlet fever and
diphtheria; if the sanitary staff in each district were cfticient in
numbers and sufficiently energetic, such a measure would, in my
opinion, be only required under one condition, viz. :—when insan-
itary conditionsin the school itself had given rise to discase. But
as matters now stand, an epidemic of measles not uncommonly
reduces the average attcn(fance of a school by one half before
the Medical Officer of Ilealth is fully acquainted with its
existence. Under these circumstances it is sometimes necessary
to recommend the closure of a school, especially when there are
reasons for believing that the children meet chiefly if not solely
in school. VWhat we require is prompt and complete information
of every case of measles, and then it would, I believe, be seldom
or never necessary to close a school on its account. Let

‘erysipelas and puerperal fever be expunged from the list of

notifiable diseases (or at least the first of these), and let measles
take their place. It is true that considerable expense would be
incurred at first by such notification, as measles so rapidly
spreads; but its rapid spread is largely due to our ignorance of
its presence, and to the fact that we have hitherto scarcely
attempted to cope with it. We have, in scarlet fever, an
instance of what preventive measures can effect; if measles be
more difficult to deal with owing to its infectiousness before the
rash appears, let us not be daunted by the task, but do our
utmost to secure complete and prompt information in regard
to it, and we shall then have done much to add it, as well as
whooping cough, to the list of diseases which are becoming
steadily diminished by sanitary measures.

Dr. Strona (Croydon), in commencing the discussion, said the
lecturer bad not denoted whether the mortality arising from whoop-
ing-cough was divided at all as to the time of year, because that
would have a vast influence on the number of deaths. As to the
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question of constituting teachers administrative officers under the
conditions suggested, he was opposed to the idea, and held that there
ghould be an Infeetious Diseases Officer, who should himself go to the
louse of illness and investigate the circumstances of the ecase. The
gpread of measles he thought might be traced to the fact that the
working classes thought selittle of it. Then, although people were so
particular in not allowing their children to go with others when those
others were recovering from illness, yet when their own children were
unwell they thought they could not possibly give their companions
anything.

Dr. Sykes (London) dwelt upon the case mortality, which had an
jmportant bearing upon the relative value of various diseases.
The mere whoop did not constitute whooping-cough. He was
doubtful of whooping-cough being as prevalent as it was stated
to be. With regard to measles, that ought to be notified because it
was n specifie disease. If each disease was allowed to stand on ifs
merits the case would be met.

Mr, H. 1I. Cornixs, F.R.I.B.A. (London), as Chairman of the
Sanitary Committee in Paddington, was glad to learn that there was
unanimity of opinion in including measles among the diseases which
ought to be notified. A curious cireumstance had been encountered in
making investigations into the outbreak of diphtheria in Paddington ;
it was, that in almost every instance, upon measles had supervened
diphtheria. It was not for him to say that the causation of diphtheria
was measles, bub certain it was that diphtheria had supervened, and
with very disastrous results. At all events, the circumstance showed
the absolute essentiality of making measles one of those discases
which should be notified. That the remarks which had been made
were justified was shown by a recent report of the Local Government
Board, in which, out of six eases of diphtheria outbreak which had to
be inquired into, in every instance the cause of the dissemination
of diseasc had been through schools, He also insisted upon the
necessity of obtaining information at once, '

Dr. ArymstroxG (Newcastle) said that in the town he represented
measles was most fatal. Schools were always blamed by poor people,
sometimes rightly and sometimes wrongly, as the source from which
the children had caught the disease. Ile considered the prineipals of
schools should be informed that various diseases became infectious
and the time they continued to be so. With regard fo searlet fever
especially, school principals and others had very little knowledge
of its period of infectivity ; he favoured certificates of health being
required at the opening of each session in schools.

Dr. Kuwrster (London) took it that the practical outcome of the
paper and discussion had rather tended to show that the Medical Officers
of ealth were unanimously of opinion that measles should be included
in the list of notifiable diseases, 1le was sorry he could not agree
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110 A NATIONAL MEALTH SERVICE,

with Dr, Sykes ns to the character of whooping-cough, for the
mortality arising from the two diseases combined had greatly exceeded
all other mortality from zymotic diseases.  1le thought it would be a
great thing if some expression of opinion could go from them that
measles should be ineluded in the notifinble diseases, and he should
like to move a recommendation to that cffect.

Dr. A. NEwsnoLME, in answering the comments which had been
made upon his paper, said he theught it should sitaply be the duty of
the head teacher to prevent the children from an infected house from
coming to school. o thought it would be better, perhaps, to consider
measles and whooping-cough apart, to first make measles notifiable
aud let whooping-cough come afterwards.

On “ A National Iealth Service,” by The Ilon, F, A, R. RUsSELL,
ABSTRACT.

Tue objections to the exercise of a strong and uniform State
control and supervision do mnot hold in respect to infectious
discases. These evils arise from causes which are well known,
and can be great]‘)j reduced by the application of certain well-
known principles by a central autherity, having the advantage
of full information concerning the distribution of infectious
diseases throughont the country from day to day, and of the
services of sanitarians of the highest skill and ability. Most
localities do not take much interest in bringing their districts to
a high degree of salubrity, and many medical officers receive so
small a salary that their occupation as such is disregarded in
comparison with their private practice, which they are still
allowed to pursue. In fact, the Sanitary Acts in the rural
districts and in very many small towns are a failure, and
through this failure the whole nation suffers. A neglected
village may be the cause, through milk, water, or ordinary
intercourse, of destructive epidemics in neighbouring or even
distant towns or counties. Infective diseases ought, like fire,
to be under the constant and effective supervision of an authority
for the whole area over which the destructive power is likely to
spread if unchecked, and this area, in the case of infection, is
the whole country. A Ministry of Health might learn, from
the notification already adopted by over three-fourths of the
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country, the distribution and progress of various diseases, and
its officers might be continuously conducting a campaign against
them by the Dest known means.

The “conditions which favour the spread of infection are so
well known that there would be little difficulty in arresting an
outbreak at its ineeption. The experience of the Westminster
Sanitary Aid Association was that even in the midst of a
crowded population, and in the case of so easily caught a discase
as scarlet fever, it was possible to confine the fever within very
narrow bounds, The Sanitary Aid Association of Hastings
almost put an end to iufections illness in that town, although
of course many visitors must have resorted thither before being
perfectly safe. In fact, few Local Authorities have attained
the degree of immunity from zymotic disease which is really
possible for the whele nation to reach, if willing to conform to
certain rules which are beneficial both to the sick and the
healthy. Diseases arising from impure conditions of water, or
air, or milk, can be casily reduced in their places of origin, and
prevented from spreading by isolation and disinfection. But

“the amount of knowledge, training, and authority required to

deal adequately with them is such that no body, other than a
Government or National Department, could fitly undertake the
task. And when these infections are constantly travelling
beyond county boundaries, even a County Council cannot keep
their ramifications within view. Rabies was never put down
with very much success except by State Authorities, for the
same reason, that it is carried rapidly from place to place, for
the rabid dog runs. But where the Government deals seriously
with rabies, by general muzzling and care vespecting imported
dogs, hiydrophobia ceases to exist. It is also becoming apparent
that the only right way of dealing with the pleuro-pneumonia
of cattle is fo place the responsibility altogether in the hands
of the Central Authority, and to obtain thus the prompt and
scientific treatment which was not always given by the counties,

The plan recommended by the Joint Committee on State

" Medicine, of the British Medical and Social Science Associa-

tions, still appears the best which can be devised. By it there
was to be created, instead of the mauy local authorities now
existing, one clected and representative body, clothed with all
exccutive functions, whether municipal or samitary, within the
aven of its jurisdiction, The Health Officers of the County
Boards were to be men of high scientific attainments and
acknowledged ability; paid adequate salaries for superintending
the whole or a division of a county; to these were to be added
medical officers of districts, and all were to form one great

Department of the State, under the presidency of a Minister of
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112 DANGER TO PUBLIC HEALTIL TROM GAS WORKS,

ITealth, but all these officers were to be under central control,
so far as making up one great body of workers for general State
medical purposcs.

The fact 1s, infections disease is not merely loeal, and cannot
be dealt with effectually by Local Authorities, because if one is
active, another is negligent, and beeause such separate and
uninformed Authorities eannot attack the enemy with anything
like the force or precision of a trained brigade. There is no
eseape from the urgent need of State control in respect of
epidemic and spreading discases, for a single neglected district
is a danger to the whole nation,

On « The alleged danger to Public Health, arising from ¢ffluvium
nuisance from Gas Works)” by Warrer HErworTH
Corrixs, F.C.S,, F.RALS,, &e.

Frox time to time public attention has been drawn by various
means to the offensive smells emanating from the process of gas
manufacturing and other operations incident thereto, and such
odours have been credited with producing or encouraging various
ailments of a more or less serious character,

The influence on the death rate by many of our manufacturing
industries carried on in large populated towns, is a department
of public health which appears to have been somewhat neglected
by our various sanitary authorities; when however, cither by
some accident or design, their attention is directed to the
subject, they attribute, perhaps through misinformation or
ignorance as to precise nature of the so-called noxious industry,
so many and peculiar causes of sickness as to render the
suggestion absurd.

Recently, however, it has been suggested by eminent sani-
tarians that the efluvia from gas works are of a most injurious
nature, and in fact absolutely deleterious to health ; and further,
that they are a most important factor in considering the high
mortality of some of the larger manufacturing towns in this
country,

This suggestion is of great importance, and as there does not
appear to be any recent data of a reliable nature as to the
condition of the air in the immediate vicinity of, and the alleged
injurious eflluvia arising from, works of the character in question,

g 1w a1
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one of the objeets of this investigation has heen to secure such
data and place it on record in the Traunsactions of this Institute,

-where it will be readily accessible for reference.

The gas works of such towns are, as a general rule, situated
at the lowest accessible level, and, particularly in the case of
old works, are surrounded by cottage or other property of
an indifferent _character; the adjacent neighbourhood being
tenanted usually by the lower labouring class, whose sense of
smell would not appear to be of a cultivated or refined type.

The process of gas purification is subject to constant change
and improvement, and thercfore it may he as well to briefly
state at this stage the ordinary cycle of operations usually
carried on in a large modern works, in the neighbourhood of
which these investigations were carried out.

The crude gas from the retorts and hydraulic main is first
conducted to the condenser, and its temperature reduced to
about 60° F., when much of the watery and tarry matter is
thrown down, Tt is desirable not to reduce the temperature of
the gas below 58°F.,, so as to avoid depositing the naphthalene
and other valuable illuminants, and consequently impoverishing
the gas,

The gas is then led on to the exhauster, which is a mechanical
contrivance for reducing the pressure on the retorts, for helping
the gas forward through the purifying apparatus, and for other
purposes which it is unnecessary to describe in detail here,
inasmuch as the machine plays no part in the specific purifieation.
The gas at this stage is very crude, and any leakage or escape
would undoubtedly cause a most offensive nuisance, as it contains
large quantities of sulphuretted hydrogen, ammonia, earbonie
acid, carbonic oxide, an(ll cyanogen compounds. Most of these are
affected, and some removed in the next process of purification—
washing and serubbing. The apparatus generally consists of a
large chamber (of various forms) mechanically arranged so as
to offer a large surface, constantly “sprayed” with water, to the
gas. The water in this apparatus practically absorbs the
ammonia, and, when not saturated with this gas, such quantities
of the carbonic acid, cyanogen, and sulphur componnas as the
ammonia can combine with, and thus forming carbonate,
sulphide, and sulphocyanides of ammonia. The water is then
the “ gas-liquor,” or ammoniacal liquor of commerce. The gas
is then led on to the “purifiers,” which are either of lime or
hydvated oxide of iron, or both, and here the carbonic acid is
removed, and the noxious sulphur compounds reduced in the gas
to a practically non-injurious quantity. The cycle of purifica-
tion is thus complete, and the gas passed on to the holder ready
for consumption,
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114 DANXGER TO PUBLIQ MEALTH FROM GAB WORKS,

We now come to consider the character of the nuisance
arising from the retort house, and also from the purification
processes above referred to, and their general bearing on the
public health, The greatest nuisance is undoubtedly due to
the smoke given off during the charging and drawing of retorts;
to the generation of “water-gas,” when the red-hot coke is
quenchcﬁ with water; to the escape of crude-gas from the
mouth-piecces of the retorts; to the smoke given off from
imperfectly “carbonised” charges; to the firing by the stoker
of the tarry matter and dust accumulated in the retort mouth-
icee during distillation ; and to the long smoky flame emitted
}1‘0111 the retort when the lid is removed on account of a stoppage
in the ascension pipe:

All these operations, when indifferently carried on, are
offensive, and undounbtedly eause a most dangerous nuisance.

The following analyses show the condition of the air flowing
from the ventilators of the retort-house roof. The samples
were taken from different gas works, A being in a densely-
populated town, B being a small works situated in the country.
Both samples were highly charged with fine dust of a
carbonaceous character.

TABLE A,

A, B.

Per cent,

Carbonic Oxide.....ccoeeinurnieane] 426 0-36 ' .
AmMmonia .oeieosicineneena.] 623 941 | Milligrams in cubic metre,

Sulphuretted Hydrogen .........| 716 | 125 o -

The air outside the gas works, 250 yards away in each case,
had the following composition :— ’ :

TABLE B.
A. B.
Carbonic Acid ..iovernimrenrnneann 203 | Trace. | Per cent.
Carbonic Oxide........csseussenenn.j None. | None, "
AmMmonia ......cecvivcreeieieannneee) 00095 | Trace, | Milligrams in eubic metre.
Sulphuretted llydrogen.........| Trace. | None, ” . ”

The above analyses show how rapidly the noxious gases are
L . - - . ]
dissipated, and also indicate the precise source of the nuisance.

e
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Both samples in table A, are of a foul and highly dangerous
nature, and should be utilized or conducted into a “destructor”
or chimney stack.  The following analyses are of a sample
of air taken in the gas works yard, four yards from the
“ condenser ” ;— ‘

TABLE C.

A, B,
Carbonic Acid .veeiiieieiennens| 193 [ Trace. | Per cent.
Curboni(_: Oxide...cecveniencennenns] None. | None, "
Ammonia ......eeeenee. crvenraneans| 001G | Trace. | Milligrams in cubie metre.
Trace, » »

Sulphuretted Hydrogen .........| Trace,

From this table it appears that no appreciable nuisance arises
from the “condenser.’

_The “swasher ™ or  serubber” does not appear to pollute the

air very much, as the following analyses show :

TABLE D,
A, B.
Carbonie Acid ...... verensencnseres| 1°08 009 | Per cent.

Carbonie Oxide.vveviiiivrienrnnne.| 003 004
Ammonia ........ crerenrenens] 003 0-06

1"
Milligrams in cubi .
Sulphuretted Hydrogen.........|] 004 8 Hhie Tetre

Trace, » "

The purification house, however, is a source of nuisance, the
smell being most offensive, especially where lime is used for the
removal of these sulphur compounds which have not been
intercepted by the condensing and serubbing operations, When
lime is used for absorbing the earbonic acid alone, no nuisances

whatever are caused ; buf when it has been used for the removal |

of both carbonic acid and sulphur compounds, it proves a most
offensive nuisance. Being in the form of sulphide, sulpho-
carbonate, or polysulphides of ecalecium, most of these are
liberated when this purifying material is exposed to the
atmosphere, by the action of the carbonic acid and oxygen in
the air; the sulphuretted hydrogen and bisulphide of carbon
ars consequently released, and create a really disgusting and
poisonous nuisance. YWhen, however, natural oxide of iron is

used, either alone or in conjunction with lime, the nuisance is
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116 DANGER TO PUBLIO TEALTI! FROM (A8 WORKS,

reduced to a minimum—the lime being used for absorption of
{he carbonic acid alone, and the iron-oxide for sccuring the
sulphur compounds.

The following analysis indicates the state of the air issuing
from the ventiﬁltor holes in the purifying house where lime
alone is used :—

TABLE E,

Carbonic Acid l None, Por cent.

Carbonic OXide..eeeeressisesress) None, "

ANMODIA 1eveeennenes rerenevansssanl 161 Milligrams in cubie metre.
Sulphuretted lIydrogen.........l 4103 " .

The following table shows the state of the airin the purifying
house where lime and iron-oxide are used separately :—

TABLE F.

Oxide of
Limo. Irum,

Carbonic Acid ...eeceeeeeeeneennnes) Nilo | Trace. | Per cent,
Carbonic OEide...cereerreenianies] Trace, | Trace, »
Ammonia ........ seeereeeseeennnnes] Trce, | Trace, | Miligrams in cubic metre.
Sulphuretted Hydrogen .........] 004 | 0009 ” "

Another alleged source of nuisance is the utilization or
«“working up” of the ammoniacal water or “gas liquor” con-
taining the polysulphides of ealcium previously referred to, and
its suﬁsequent manufacture into sulphate and other salts of
ammonia. I have made analyses of the air adjacent to a large
sulphate of ammonia plant, with the following results:—

TABLE @,
Grains per 100 cuble feet.
Ne. of
Bample. Carbonle Acid. Ammonla, Sulphuric Acid. |Hydrochloric Actd.
17 046 16-7 563 163
21 049 165 402 161
27 046 16:1 416 169
24 043 16°9 519 17-0

This analysis shows that the air is highly charged with

A .
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chemieal vapours of an irritating and noxious kind. The plant
was of the most modern construction, and turning out a large
quantity of ammonia salts per annmum,

Having before us the foregoing tabulated results of analyses
of the air from varvious parts of the gas works, we are in
a position to trace any nuisance to its source, and also have
sullicient data as to the condition of the air on which to base
an opinion as to its action on health. These results also show
that the larger works situated in populous places cause less
nuisanee than the small works situated in the country; pro-

bably the latter presume upon their position, and conduct their '

operations in a more or less carcless manner, There can,
lowever, be no doubt whatever that if the operations referred
to in this paper are not carefully carricd out and stringently
overlooked, they will be a most prolific source of nuisance and
danger. _ -

The Sanitary Institute has done most valuable work in direct-
ing attention to and suppressing many evil nuisances and
dangers to public health, and its action in regard to smoke
abatement, of course, includes the abatement of noxious fumes
or smoke from gas works, : o

Dr. Ballard in a report to the Local Government Board in
1878 states, © In the various processes of distillation of the coal,
purification of the erude gas, and disposal of the condensed
matters and refuse, offensive emanations are apt to be given off,
such as to cause the neighbourhood of gas works to be shunned
by all who can afford to reside elsewhere. Medical men are
usnally ready to certify that the effluvia are injurious to public
health, probably referring the effects produced on those who are
exposed to their influences in a diluted form, to the operation of
the sulphuretted hydrogen as a poison. It is certain that
exposure to the diluted effluvia from sulphate of ammonia works,
does in many cases induce feelings of depression, headache, loss
of appetite, nausea or vomiting, and sometimes some oppression
of breathing.”

With regerence to this statement of Dr, Ballard’s, it will

be noticed that in the appended table of air analyses, the-

sample from the centre of the town of Bolton, highly polluted
by smoke, is actually worse than the sample from the sulphate
of ammonia works on the outskirts of the town.

I would refer to the following authorities who have observed
the action of these and similar gases on public health, The air
of towns may be vitiated by respiration, combustion, effluvia

from the soil, sewers and trades. The movement of the air tends.

lowever, to continually dilute and remove these impurities,
and the heavier particles deposit, so that air even of manufac-

e, v B

o et

T e e o ;

Tt r—— e T 7L

R e e st e e .

s e e ey i

Piftos s

T ey VD
e A T T e L & e 5 A AL e e

e
L

ettt
T
P v T

S e

G e s

b e s el

B — . . . -
- e O WP
. Iy o~




i . Ry
Rt T

§ Fogfonaimyy

e oen ot
™

e

O P R AL ST SO AL R

[,

e A A TR

i e AT e T v
—- »

RN S

118 DANGER TO PUBLIC MEALTI FROM GAS WORKS,

turing towns is purer than might have been anticipated 1,
Manouvriez? says, that workmen in the coal and tar distil-
lation works suffer from melanodermy, cutancous crgption, and
affection of the eyes, ears, and nose; bronehitis with pulmonary
pseudo melanosis, and gastro-hepatic disorders.  Hirt® also
mentions a similar state of things duc to the same cause.  The *
normal quantity of carbonic dioxide being 4 vols. per 1,000,
it produces fatal resnlts when the amount reaches from 50 to 100
vols, per 1,000; and 15 to 20 per 1,000, produces severe
headaches.

Of? the effect of carbon monoxide there is no doubt.  One
per cent. has been fatal, and less than half per cent. has
produced poisonous symptoms. This® gas replaces oxygen
in the blood, volume for volume, and cannot be again displaced,
so that the person dies asphyxiated; Powrowski has shown
that it may be converted mfo carbon dioxide, The evidence
with regard to the effect of sulphuretted hydrogen is not
of a conclusive character. Ilirt® has notc(f the following
symptoms of chronic poisoning in men working in the neigh-
bourhood of gas-works: slow pulse; weakness and depression;
furred tongue; mucous membrane of mouth pale, as also the
face; emaciation and head symptoms “like a case of slow-
running typhus.” Josephson and Rawitz® found two forms
of discase produced: narcotic and convulsions, and tetanic
symptoms. ~ Spasms, tremblings, and cven tetanus sometimes
followed.  Carburetted lydrogen™ can be Dbreathed for a
short time, but it eventually produces symptoms of poisoning,

convulsions, and vomiting, Ammoniacal vapour™ has a marked.

and imitating effect on the conjunctiva, but there is no
reliable evidence of any other action. Sulphur dioxide!
causes complaints of bronchitis. Carbon disulphide ™, referred
to in the early portion of this paper, scems to act on the nervous
tissue with a direct anwmsthetic cffect in so far as it produces

iddiness, headache, pains in the limbs, depression, loss of
appetite, deafness, dyspnaa, and even amaurosis.

1 Parkes' Jlygiene, p. 122.
2 Annalis &' Hygiene, March 1876,

8 Mlirt-Die Krawkheiten der Arbeiter, and also LEulenberge - Gwerbe

Hygiene 1876,
4 Taylors’ Jurisprudence.
5 De Sanguine Oxydo-Carbonico infecto—Lothar Meyer.
¢ Virchow'’s Archiv., Band xxx., p. 525,
7 Op. cit., Band xxxii., p. 450.
5 Op. cit.
% Schmidts’ Jakr, Band cx., p. 334 et seq.
10 Hirt, op. cit.
11 parkes’ Hygiene, p. 132.
12 Parkes’ op. ¢it,
15 Constatt’s Jukresh, Band vii,, p. 76.
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TABLE IL—BorTON.

Corbor®® | Ammonta. | OFERR | SNiG

Air—Lum Street .ooooiiininien 036 161 204 610
, Uns Street ... e W 04l 164 20-0 712

, 'Town llall Bquare ....... 062 169 331 16-9

» 'l‘riuit?' Streot Station...... 071 16°7 336 174

, Bradshawgate ... 049 17:1 314 2011

,  Farworth .ceccvvinnn 096 176 297 21'G

TABLE I.—MANCHESTER,
Corbonto | Ammonts. { NG | mtiar
Near Rochdale Road Gas Works] 039 131 210 143
Queen's Park ..ciciienernnicnien. 0061 61 62 43
Central Station .....coeeveeiisenies 1-31 260 99 42-3
Vietoria Patk vovevenenieninnennnend) 0006 091 6 169
Deansgale .ovevvriennne veeesnenne 0613 2:46 293 464
Piccadilly.ieierireeiercarannns T 0714 310 276 610
TABLE J.—MICRO-ORGANISMS,
Total Mi
Bacteria, Moulds. ogéani;gg.‘

Lum Streef, Bolton.....ccicciciisninsinrareieninn - 16 b 24
Gas Street, Bolton ......cccovmiereessensinniannn 17 11 28
Town Iall Square, Bolton .....cc..oocvirevinnes 31 106 137
Near Rochdale Road Gas Works, Manchester 19 20 39
Central Station, Manchestor..c.ciiicsnronces 29 76 105

Yictoria Park, Manchester .......ccivvevennunies 36 69 105

On “The Relations between Tazation and Sanitation,” by S. M.
Burrouamns.

As it is the desire of the Sanitary Congress to consider matters
likely to encourage the construction o healthful, commodious,
and substantial dwellings, I venture briefly to point out the
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120 RELATIONS DETWEEN TAXATION AND BANITATION,

relations which undoubtedly exist between taxation and sanita-
tion,

Sanitation science has already done very much to improve
the healthfulness of our houses, but still in many cases much
remains to bo done, and everything tending to promote the
crection of better buildings will be of interest to our members,
The hindrance to the buiﬁling of good liouses is chicefly in the
matter of the expense of first cost, but the question of taxes is
an important one, because, in the course of time, the amount
of taxation may excced the amount of the initial cost of
construction,

Everyone building, buying, or leasing a house at the present
time must consider that the taxes will be levied upen it in
proportion to its size, healthfulness, and the desirability of its
position.

_If the rooms are sufficiently large, and are suitably ventilated,
if the walls and roof arve substantial, if the house contains a
‘bath room, with hot and cold water, and with suitable sanitary
arrangements for securing the comfort and health of the
occupants, the taxes to be paid will be much higher than if the
house be small, or badly built, or lacking a bath roomn and other
sanitary arrangements.

Paxation is thus seen to be a hindrance to the erection of
good houses, and sanitation would doubtless be much promoted
if the burden could be removed or mitigated.

1 remember once seeing in a northern town a remarkably well-
built house, roomy, healthful, and well situated, which was
empty because the builder and owner could not afford to live
there on account of the heavy taxes he would have to pay upon
it if occupied, and for this reason he was obliged to live in a
small and less healthfully construeted house.

In the interests of the public health it therefore appears
desirable to encourage the building of good houses, by making
the tax on good and healthful houses no higher than on
insanitary houses. In fact, I believe that taxation on louses
can be remitted altogether without hardship toward anyone, by
simply iransferring the tax from the house and the improvements
to the land value.

Let us, for instance, suppose the case of » man who buys a
‘picce of land for £1000, and erects upon it a louse costin
£1000. The present rating is on the improvements, anﬁ
depends upon whether occupied or not. The rental value of
such a house and lot would be, say £100, and the rates would
amount to, say £30. -

Let us now suppose the entire taxation transferred from the
house or improvement value to the land value alone. It is no
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hardship to the owner, for his taxation is not increased, or his
right o \)ossession interfered with in any way, but as the tax
is now solely on the land value, he is free to extend his house,
add to its sanitary avrangements, and improve its comfort and
healthfulness, without heing taxed or fined for doing so.

The exemption of manufacturing and industrial establish-
ments from taxation has frequently been the determining cause
of their foundation and prosperity in particular spots, and the
result has of course been a marked mcrease in prosperity in
those parts of the United States offering such advantages.
Morcover, history informs us that the reason why manufac-
tories of various kinds are so much more numerous in the
northern than in the southern parts of England, is, that in
early times such industries were entirely excmpted from
taxation in the north, while they were liable for rates in the
south, -
The encouragement towards construction of good houses is
apparently as important as the presence of manufacturing
industries, and there appears no good reason why both should
not be equally exempted from taxation, especially as the un-
carned increment, which is created by the growth, industry and
thrift of the public, is the most anciently accepted as well as
the most convenient and easily assessed subject of taxation.

This simple procedure would be beneficial in many ways : for
example—

1st. It would greatly encourage the construction of good
houses, with all necessary sanitary appliances. .

2nd. There would be a considerable increased demand for
labour in consequence of building, etc., which would advance
wages, and consequently the purchasing and consuming power
of the community, resulting in an increase of the general
prosperity. :

3rd. If the land values created by building of roads and
railways were taken in taxes to pay for them, and for the
expense of running and maintaining them, then fravel would be
free, town and suburban lands would tend to equality in prices,
congestion in towns would be greatly relieved, and the country
would be more thickly populated in places where space and
fresh air are plentiful. -

Briefly, a long vista of bencficial reforms conducing to the
social and sanitary welfare of the people would follow upon the
removal of taxation from industry, and the transfer of all
taxation to unearned increment or land values exclusive of
improvements; that is fo say, values not directly created by
those who now profit thercby, but indirectly resulting from the
energy and enterprise of the public,

LY A S T T e TRV AR T i,

AT ] DT

LY

.
ﬁmmﬂ"k' P Rl ALt

Y T

e

W a1
i e

T Pl S

",
)

cat e Bl Py T it it i)

-
»

o

.‘i'iiit"iﬂ‘ e T :

Tl
R

a2t~ b




i |
itk :
122 RELATIONS BETWEEN TAXATION AND SANITATION, 123 HitE 11
: 4 ,
Lastly, tho disuse or nonuse of lands or houses should be ;]i
rendered a costly luxury by discontinuing to offer a premium : . i
to the speculator waiting for a rise in the shape of exemption. _ AL
Land which is deliberafely rendered unproductive should be 1o X
coaxed back into the domain of usefulness by making it a | SECTION II. pi
burden to the possessor. This can readily be done by assessing AL
all lands at their value for use hrrespective of improvements _ L At
which would amotnt to the exemption of improvements from : GIN EERI N G AN D AR C H I T E C T U RE AR T
taxation and give the greatest incentive to industry and pro- EN ' it 3
gress. b : B
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it By Pror. T. ROGER SMITH, F.R.LB.A. 5
54 PRESIDENT OF TIIE SECTION, i
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11 “ BATHS.” ol
3 e _ I
- é é% ] : TrE Queen of Watering-places hospitably receives the Sanitary e
] 14l 3 Congress this year; accordingly some topic growing out of the A S
5 b material circumstances which make life at a watering-place so 1t S i
5 £ g different in its conditions from life in an ordinary town, scems RHETCU
- HILER : not inappropriate as the subject of the address which I am to 3
- TEDN have the honour of delivering before the members of the section :
. ! i 5 i of Architecture and Engineering. ‘ ‘
RN § There is ample matter for both the architect and the engineer
R EI) to deplore to consider and to improve, as -there is also much ;i
. L ! : that may be recognized as admirable, in the Architecture and i
{1y the Engmeering of our health resorts. But I do not propose to f
' : 3 attempt a critical examination of all this, but rather to deal with 1
’ El 1 i a more compact and manageable topic, and one which has the it
il § ‘ 1 advantage of carrying part of the benefits of a watering-place b
I SR to our own homes and our own neighbourhoods. I will there- -'
A éti ] fore ask you to consider, during the time at our disposal, the
; iz& : i subject of Baths, especially such baths as may be accessible to
téa ; the people. ‘
T E A general and well-founded impression prevails that the
1 Romans were skilled in the construction of baths. Indeed, in
o ] most places where Roman remains exist, some traces of a bath
1 3! are to Le found; but the practice of the Romans was so
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