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SECTION IIT.
CHEMISTRY, METEOROLOGY, AND GEOLOGY.

ADDRESS,
By Winniam Wmraker, B.A, F.G.S.

Assoc. InsT.C.E,; Assoc, Soc, MRDICAL OrFIcERs oF llravti,

PRESIDENT OF THE SECTION,

Avtiouen having to preside over a seetion that includes three
sciences, I must, at the outset, express a hope _ﬂlat no one will
expeet me to be three single gentlemen rolled into one, able to
discourse on chemistry, on metcorology, and on geology. Rather
must 1 follow the advice given to the cobbler, and stick to the
Jast. _ -

I may, however, claim some little connection with all the
three branches of science, and it behoves me perhaps to make
the most of this. The first of them, chemistry, was the first
seience that I studied, and once (a long time ago) 1 thought
myself the happy possessor of some fair amount of theoretical
knowledge of it.  Since then, its language, and onc may say its
alphabet, has changed ; and I should be very sorry to have to
undergo an examination in its rudiments now-a-days. .

Having led more or less of an outdoor life for nearly thirty
years, [ may be allowed to have some practical interest in
meteorology, as well perhaps as a certain amount of weather-
wisdom got by experience and by rough observation.

And here let me put in a plea on behalf of a much abused
institution—our English climate, which I am disposed to look
on as a fairly satisfactory arrangement; perhaps indeed it would
be quite satisfactory if owr American friends would leave us
alone, or would treat us more justly, by now.and then sending
us some fine weather instead of always bad. It should be
satisfactory to know that much of our bad weather 1s notft
home product, but an importation. To those who would bﬂsl%
in perpetual sunshine, to my mind a most unpleasant way 0

N
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spending time, I would quote the words of Charles Kingsley,
in his “Ode to the North-East Wind,” giving his views of the
relation of weather to health, which perhaps are not too well
known to meteorologists :—

Welcome, wild North-caster!
Shame it is to see

Odes to every zephyr;

Ne'er o verse to thee,

* #* # *
Tired we are of summer,
Tired of gaudy glare,
Showers, soft and steaming,
Mot and breathless air.
Tired of listless dreaming
Through the lazy day:
Jovial wind of winter
Turn us out te play!

% * * *
Let the luscious South-wind
Breathe in lovers’ sighs,
While the lazy gallants
Bask in ladies’ eyes.
What does he but soften
eart alike and pen ?
"I'is the hard grey weather
Breeds hard English men.

As for geology, the last-named science of our section, it is
also the last science that I took up. It has since been my
study, continuously, for some thirty-two years, and I am begin-
ning to despair of ever knowing very much about it; for its
bounds are ever extending, and at such a rate that the ordinary
human mind cannot keep up with it, Indeed, geologists have
long been obliged, with comparatively few exceptions (of which
Iam certainly not one) to limit themselves to certain branches
of their science. In my own case some of the more practical
bearings of geology have been forced on my attention, by the
more or less mechanical nature of much of the work that has
fallen to my lot as an officer of the Geeological Survey—work
that consists essentially of recording facts, or, at least, of doing
one’s best in that way, some of her facts being much hidden by
Dame Nature.

It has been my duty at times te work with Medical Officers,
and, this duty has been a pleasure also; for it is pleasant to find
one's own particular science of use beyond one’s own immediate
sphere of action. One of these oceasions may fairly be alluded

to here, as an example of the bearing of geology on large
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problems relating o questions of health; in this case to the
distribution of certain diseases in certain districts, I vefer to
the enquiry made by my old friend and fellow-student in
geology, Dr. G Buchanan, now the chief Medieal Oflicer of
the Local Government Board, on the Distribution of Phihisis
as affected by Dampness of Soil.  Ilaving had to report on the
eftects of sanitary work in certain large towns, Dr. Buchanan
wnexpectedly found that where, from jmproved drainage, a
decrease of subsoil water had taken place, there the consump-
tion death-rate had also decreased, the most marked example
being Salisbury, where the decrease was to nearly a half.

This result led Dr. Buchanan to think that, as artificial
drainage caused so great an improvement, it might be found
that in districts where, from natural causes, the subsoil was
less saturated with water, the death-rate from consumption
might be less than in districts where greater satwration
occurred.

The further enquiry that was made for the purpose of
testing this important question of course involved the exami-
nation, in some detail, of the surface-geology of the district
selected, s being the one in which alone (at that time) we had
the materials for such awork. This district included the whole
of the counties of Kent and Swurrey (leaving out London), with
great part of Sussex, and the enquiry resulted gene ally in the
conclusion that wetness of soil and prevalence of consumption
go together.*

Two of the chief problems in matters sanitary are to get grood
water and to get rid of bad water, Indced, one may say that
when these problems have been solved in any town, at least two-
thirds of the work of sanitation have been done.

Our agrial friends may perhaps object to this, and may say that
I should be contented with a half, air being of equal importance
with water; but I hold that the objection would be itself {liél‘lil],
and for this reason, that the questions of good and of bad air go
together : you cannot get good air without getting rid of ba
air, though it is possible of course to replace bad air by other
equally bad, or even by worse. With water, however, the case
is quife different : a town may have one of the best of water
supplies, but its bad water, that is its sewage, may be got rid of

* For full details see Tenth Report of the Medical Officer of the ?nﬂé
Council, pp. 57-110 (1868); for a shorter account, from o geological point 0
view, see Geologicul Magazine, Vol. vi, pp. 409-505,
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in the worst way ; and, on the other hand, another town may
liave the most complete arrangements for properly getting rid
of its sewage, or even for almost doing without that article, but
may have a very bad water-supply.

Again, water-supply and sewage must be questions of 2 more
or less public kind, in large places ; whilst air cannot be publicly
dealt with to any such extent, except as part of sewage arrange-
nents, the ventilation of houses not being yet within the ken of
corporate bodies,

With regard to water, it is not only important that populous
places should, in the first instance get a good supply ; but also
that it should be kept good, ory in other words, that sources of
pollntion should be religtously kept away, a process that entails
a careful wateh on the doings not only of one’s own corporation,
companies, &e., but on those of one’s neighbours’ besides, Un-
doubtedly the worst thing that can be done with water and
sewage is to mix them,

The importance of a good water-supply, and the evil that ma
result from a bad one, have recently been brought before us in
a paper by Mr. G. Higgins,* which treats of the late outhreak
of cholera in Spain, showing how its virulence went along with
badness of water-supply, certain large towns having been but
little affected as compared with others, The author’s conclusion
may be given in his own words :—* Broadly speaking, it would
appear that in Spain this formidable disease never became truly
epidemie or dangerous in any city in which there was a pure and
good supply of water,” In illustration of which, six places
provided with good water (in one case a bad supply having been
suppressed) ave noticed as comparatively free from the sc;?)urne,
whilst others, with a more or less contaminated supply, were
severely visited,  So marked, indeed, is this that Mr, Higgins
thinks that *when it (cholera) gets possession of the \\f;l?er-
supply of a city, no bounds can restrain it ; there is but one
resource, and that is cutting off the water.”

’ljlns Iesson should be taken to heart by our local governing
bodies, who should jealously guard onr water from contamination,
or indeed from any risk thereof. The immediate saving of
money, so popular a notion with many of these bodies, is 1‘§nlly
asmall matter as contrasted with the danger to public health
which may often follow in a not far distant future, from t]u;
:ﬁglelptc:::::-}. 1:;f“qlct]ll]§:(1:u19 ﬂfor sewage, tf}or cernetelrie}s, or for ‘(‘)ther
o raf 4 T (1 h ?b n uencesv, on the ground that they save

1t rafes.” I may bring to your notice some schemes, which,
origmating either in this way or from a want of forethought

* Cholera in its Relation to Water-Supply, Nature, 17th June, 1856,
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as to their possible result (sometimes indeed from want of know-
ledge at the time), show the truth of Hood’s lines, that

« Fyil is wrought by want of Thought
As well as want of 1feart.”

It ocemred to me at first that it might be better tonotice the
following cases without giving the names of the places where
they occurred ; but sceond thoughts, which ave proverbially best,
suggested that a certain vagueness would result, which might
docrease the effect of the whole. Tt is only fair to say that the
cases brought forward are not meant as glaving instances of
wrong-doing, actual or projected, some of them referring to com-
paratively trifling matters; but merely as examples of question-
able proceedings of a kind that may often crop up and vex the
sanitarian mind,  They will be taken in the alphabetical order

f the places of occurrence.
’ Barilzet.-—-Twent_y-om years ago an “ Absorbing Well,” was
made for the sewage of New Barnet. It was foreseen that it
would hardly do to carry this into the Chalk, the great water-
bearing bed of the distriet, and it was ended in sandy Tertiary
beds, between the London Clay and the Cl_mlk. As,_ however,
water is sometimes got from those beds, this proceeding is not
without danger. Morcover, there is also the danger of there
being some communication between those Tertiary beds and the
underlying Chalk, from which the water-supply of the place 1s

of. I believe, however, that this sewage-well has been aban-
doned. If not it ought to be. _

Canterbury.—This city is Dlessed with a good supply of water
from the Chalk, got near the southern boundary, and softencd,
Lately however, some houses, draining into cess-pools, have bcel}
built near by, but infortunately outs:u]c the boundary, and there-
fore beyond the jurisdiction of the city.  Whether any pollution
of the water may result is perhaps uncertain; but no one should
be surprised to hear that the Water Company has expressed
its displeasure at the proceeding, .

Fuarcham—A somewhat remarkable case of watgr—pol]uhqu
has lately been under investigation at the Hampshire Lunah(i
Asylum, near this town. A bad outbreak of typhoid fever lec
the Board of Visitors to have a thorongh iuvcstlgatl.on ma(!t‘;
and one of our Fellows, Mr. Rogers Field, has, 1 think, sat!S:
factorily traced its origin to pollution of the \\'atel'-Sllll!llj-
Having a fair knowledge of the circumstances, I may give a
summary of the history of the case, premising that the Asylum
was established many ycars ago, when Sanitary Science ha
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hardly been invented, so that it is an example of the difliculties
that authorities may meet with in old institutions:

1. A dry healthy site was selected on a low chalk hill, with
a capping of gravel, and partly hordered by a stream.

2, A well was sunk, and a plentiful supply of good water was
got at & moderate depth.

3. The sewage of the Asylum had to be provided for, and
this was done, not unnaturally, by distributing it over parts of
the grounds, all of which cousist of Chalk, capped with gravel
at the higher parts,

4. The hundreds of living lunaties in the Asylum having thus
been cared fory it became essential also to think of those who
dicd, and a Cemetery had to be established. This also is on the
Chalk, and now contains more than 1,500 bodies.

5. The result of a careful investigation, from engineering,
from chemical, and from geological standpoints, was to prove
that the water of the well was contaminated (as might be
expected), and it was shown that the underground flow from the
neighbourhood of the cemetery and of the sewage-works was
cither naturally in the direction of the well, or had been arti-
ficially made so by pumping, which pumping, moreover, slightl
affects the water-level in a piece of water further from the
well than the polluting causes, proving that these are within
the cone of exhaustion. '

We hear much now-a-days of the germ-theory; but, as far
as I know, it has not yet been extended to the propagation of
maduess; we have not yet heard of the Bacillus of lunacy.
Should such extension be made, it would seem that the Asylum
in question may bid fair to prosper, if increase of business
means prosperity, until some other water-supply has been got,
as, however, I have no doubt it will be.

Sutton (Surrcy).—The Local Board of this place has lately
brought forward a scheme for establishing a Cemetery on the
Chalk, about three-quarters of a mile from the Waterworks,
which get their supply from the Chalk. Strange to say, the
Waterworks Company did not oppose the scheme (some ill-
natured people said beeause some of the Directors are also
members of the Loeal Board); but many of the rate-payers
opposed it, very strongly, being desirous of having water without
risk of pollution, I have read the evidence that was given at
a Home Office Enquiry, which is of course of the usual con-
flicting, and sometimes irrelevant, character, and was glad
to find the voice of our member, Mr. Baldwin Latham, lifted
Up against the proposal, as one likely to cause pollution to
ﬂ‘e. water-supply.  You will be glad to hear that the IHome
Otlice has refused its sanction to the sclieme, and perhaps sur-
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tion being conducted, on a large scale, in the Rl'occss for soften-
ing water from limestones, such as the Chalk, by the addition
of lime-water, causing deposit of caleic carbonate in a finely
divided state. This process, strange to say, has a greater
power biologically, in removing organisms, than it has in
chemical purification,

The questions as to what harm micro-organisms may do in
water—whether some are bad, some good, and some indifferent,
and which are which—eannot be here discussed.  They belong
to another Scction. One of our members, however, claims to
have taken over 23 millions of them in 18 months, I believe
with no evil result; but then he took them in hot water,
which, perhaps, they may have relished less than he did, and it
is not stated whether le took the water without accompani-

ment.

Tt occurs to me that this may be a fitting occasion to advance
a plea for a certain set of scientific men: I mean those who
often have to apply their science to practical purposes. Surely
those who do their best to apply science to the public good are
entitled to some eredit, and should not be slighted, as there s
sometimes a tendency for them to be, by those who, from
various reasons, are enabled to follow the purely scientific bend
of their own minds, to give up their time to the delightful
pursuit of knowledge in the abstract, and, as it is often put, to
study science for its own sake, which perhaps sometimes means
that a man does what is pleasant to himself without particular
thought of anybody else! Some applyings of science, on the
other hand, are hardly likely to be to any onc’s taste, and, at all
events, the ways of sanitary science do not always lead to
pleasant places. '

Again, T would ask—What is the use of knowledge? Isit
merely to be looked on as educational—as improving the mind ?
Is not the body to be thought of 7 And is the proverb, mens
sand in corpore sano, to hold only for the individual ? Does it
not apply to the body politic ?

Great researches and discoveries are beyond the power of
many of us—of nearly all of us.  We cannot all start and cs-

tablish great theories, largely affecting the progress of science; -

but we can all do some little to advance knowledge, and with
caveful observations of facts, followed by fair inferences drawn
from those facts, we may help the generalizers of the future. We
cannot all be Newtons or Darwins; but we can all do some-
thing for the good of our fellow-creatures.

o b
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© Ald, Rowstnee (York) moved a vote of th idc
the Section for his address. The President ]mdzgl]:s]ttl?l:(}ll?)v? :r(:sictl]el:;i; Olf
we could not all be Newtons or Darwins, but he had sh(.)w;f‘ th%t' ]la
had ono point of similarity with Newton, and that was th(; . ]g
mm,lesl y that-characterised hisopening remarks, reminding one of 1\ng "
ton’s observation of how comparatively little he knew. But as t‘la“:‘
had Jistened they had heard suflicient to show that the Plzesidentkne'\ledy
great deal, and a great deal which would be valuable to them Il{l
They were all concerned in the purity of the water supply of tla'.
d}ﬁ'el‘enb locn]'ltles. The citizens of York were iuberestec{) ?nyit CI[‘?P
history of their water supply was an interesting one, dating b':ck t b
centuries ago, when it was drawn from the river and dist?'ib‘uted b
the city in wooden pipes—trunksof trees—which were still oceasion ﬁ"
dug up in the streets. Writers on the health of the city last cenf;1 'Y
had spoken of thedistribution of the unfiltered water, and m'ticuhu'll"C
when t.alfen during a flood, of its thick nature, as <;ne ofpthe ¢ (1”)
which injured the health of the city. The gradual improvement i::utslts
supply, the extension of the waterworks, the taking of the wat;?

from a greater distance, and then t} icafi .
acted beneficially on the health (:f t-liz :ilg’)}lcahon of filtering, had all

Mr. 8. W. Nortu (York) seconded the votc of thanks, which was

carried by acclamati 3
SO y acclamation, and acknowledged by the President of the

‘ 1
On “ Open Spaces and Physical Fodueation,” by Loro BraBAZON.

“Crvivm Vires CrviTaTis Vis.”

(())fFI]Iartfa?leai): 1'1] ’lsnag{e(lldmcrease has taken place in the number
Kingdom wh‘ich\ are {zlllcc{élsl:i,blz(lzng) gllélygli?ll}llds '1(‘)1f et
st A le public.  This activity o
m:?l Pi'::(%igilll?;i]sncwnll a'uthorltle.s and of philanthropic Socigtiels.
Crinion fa\'o1;1'ql’31 1st argely owing to the growth of a public
o m‘] ! le) -{)’t 1'(; creation of pleasant oases, refreshing
and mortar hias b'ﬁii‘;l,l(::l ll(illfl‘;cfl';(fl]etlllll(lllle niring ol
of as e an irom the humanizing influences
crel(]l?ttu(l)fe', ;:il‘l'(ilnlrl;flsé ltur.ned the soilinto a stony wilderness. }E?g
motion 1s oS ;],le rl(::lgulse w]}lch set this public_opinion in
it o dn great measure to Miss Octavia Hill. She
0 m season and out of season was never weary of

Preaching, oft : i
g otten to deaf cars, the importance of open spaces for

the benefit \ .
it e \\'ho?‘}i- the poor, and especially of their children. She

st put into practice the principles she preached,
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260 OPEN SPACES AND PHYSICAL EDUOATION.
and turned a fetid London cowrt into an “ opcn--a\l{‘,r .(B':}\\'nt\lg.
room.” Her example has been largely f(:]]()\\-c(l.) bl'l éljl‘} 1
short space of three ycars the Metropolitan 1111 lcl .1{)('011
Association, throngh the generosity of the public, 1513151 ('n’l‘c L(‘lll
cenabled to throw open to the pcn{ﬂe of London fmu.p a‘t? il ulmu «i
and seventeen gardens, and of these onc of ﬂl.(,‘ for lll(]l e ‘(‘m(l,’
of the latter have been pcrm.'}nentl.)"t}'ansfvncd ‘to 'f‘le } are o
the local municipal anthorities. T'his tmnsfvlle{:('(.'nl (;]!C‘IE
spaces, from the care of an Association sn}ppnrt(it ? {ru' l;l‘) ary
subscriptions to that of a public hody like a ]()('nl esty '\f‘ or
District Board, means, of course, an increase (t m\}]g 1 :}l} in :nl;
tesimal inerease) of the rates, and there are tluzsg w 1103 ‘ 110'111 tl}()
thoroughly appreciating the important 1ssufca nvi)(]).\. e 1tllxllori tlc
matter, question the justice or the propnctyfi z; F]“\ rl(, l::si(lcr tf)
increasing the burdens of the people for wha | ey €o des to
be a luxury rather than a necessity. Such a doctrine wi Eid
no support at my hands, cven supposing these 0{101‘1’311:.1('(133 fl(:ries
be regarded as simple luxuries. 1 believe tlmtf 10(13 e ﬁlc el
of a public character, such as Muscums, Art Galleries, ¢ t’.’
which the Government of a rich and prosperous nation is J“E 1}
fied in providing for the be.neﬁt, rvefinement, :1;1(1 cn]lo'l?:)]::nw?ll
the people committed to its c]m:'ge; but 1’( 1c ques Ifm' il
arvise, can Parks, Gardens, and Playgrounc s.—merms1 or the
resorvation of the public health—be considered ummll()}ls.
Should they not much more justly be ranked among public
necessities 7 Ilealth is one of the first of these, and ‘1tn 1_1;y'
opinion no expense should be spared, and 11{9 (;ppm itlil(l)llk)s
neglected, to Increase the average standard 0] "lllefnfl"('llit'
health and strength. If a people’s average standard o 1\_1 ‘ th{a
e lowered, that people will assuredly be haudlcnppc(l in :
race of nations by as much as that standard has been esseile(f.
The health of the mind is largely dependent on the hin}tllﬂq'
the body ; and although qccasmn:ﬂ]y a powerful anldblcla’ qgt
Dbrain may be found in a diseased body, the m}nd aml 'tO(]‘:O;ll(l
and react one upon the other. So that a nation (an(ll i o'
be remembered that a nation is nothing more ‘E]mn the agr
gate of the men and women composing it) will only hav f t.}:;
much muscular power, and brain-force, as may be ﬂl(}fSlll'I]l: (])l -l t-
of these qualities possessed by the men and women 0 t“‘ ]:-,cwi]l
is formed. A simple reference to the last census ;031(1)1011000 "l
show that this counfry is increasing at the rate 0] ,mir;'
year, and that these 300,000 arc not added .to‘ tvlc (fi(‘z;esé
population, but are absorbed by the large overgrown e
Great Britain and Ireland. Now1tisa well-known an el
versally recognised axiom of hygicnic science, ﬂ,mii Oﬂ-}&lio tlé' &
being equal, the health of a population is in mverse ¥
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density ; in other words, that the more the people are congre-

ated together, the more unhealthy do they become. This
ﬁcing the case, it will be readily seen that unless steps are taken
to counteract the operation of this natural law, the inhabitants of
our towns must degenerate tn health, which is as much as to say
that this is the destined fate of two-thivds of our population;
for at this moment there arve in Great Britain two men living
in towns for every one living in the country.  Now what are
the most obvious steps to be taken to counteract this natural
tendency of discase to dog the steps of men when crowded
together?  Why, to open out the population as much as pos-
sible; or, if this cannot be done, at all events to break up these
dense masses of humanity, by intercepting them wherever and
whenever possible with open spaces,  1f this be the first remedy,
then surely it is the duty of those who are the guardians of the
public health to provide such open spaces? For individuals
cannot be expected to buy them for the general good, and in
no way, in my opinion, could public money be more legitimately
spent than in thus preserving and improving the health of the
community. I trust I have elearly shown that the providing
of public gardens and open spaces in large towns is no ques-
tion of ornamental luxury, but one very closely connected
with the health of the people, and, as such, should be con-
sidered a most legitimate object for the expenditure of public
money.

If it be right that the people inhabiting our large towns
should be provided at the public expense with parks, gardens,
and playgrounds, for similar reasons I think many will agree
with me that, where possible, gymnasia should be attached to
elementary schools, and that systematic instruction should be
given to the childven in gymnastics and calisthenies. The body
should be trained as well as the brain. At present, our system
is entircly a one-sided one. We starve the body and overwork
the brain, and the former takes its revenge on us by refusing
to nourish the latter. The brain, unable to bear the strain,
which would be no strain if the body were properly caved for,
f requently breaks down, and broken health ensues, followed some-
times by msanity and even death, Germany and Switzerland,
as well as Norway and Sweden, have for long been alive to the
necessity of caring for the body in order to get the best work
out of the brain; and although the inhabitants of these states,
being mostly country bred, are not in such urgent need of
physical training as are the populations of our crowded towns,
the sums expended by the governments of these nations on the
compulsor y gymnastic training of the young would appear in-
eredible to the educational authoerities of this country. Whilst
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T Liave been writing, the physical aspect of the cducation of
women has occupied the attention of the British Medical Associ-
ation, and its President, Dr. Withers Moore, has been giving
the following strong cxpression to a Dbelief that wowmen are
suffering through over-pressure in brain-work \’v]nlst at s’s’clmul
and college: “From the eagerness of womaw's nature,” says
Dr. Withers Moore, “competitive brain-work among gifted
girls can hardly be but excessive, especially 1f‘ t.hc (?;lllllfl{,'tl'llu“
be against the superior brain-weight and brain-strength o nan,
“They require,” he asserts, “to be protected from their own
willingness to study,” and how, we may add, can they be hetter
protected than by being encouraged to turn some of their
energies towards the improvement of their physical natures by
means of calisthenic and gymmastie excrcises, or by llcnlt.hi,'
open air games suitable to their sex.  In a pamphlet which
has lately appeared, Mr. Alexander, Dircctor of the Liverpool
Gymnasium, discusses the {)1‘0\'151011_ in England for physical
education, points out its inadequacy in every respect, and states
what are the nature and extent of the required reforms, He
maintains that there are many teachers in charge of existing
ymnasia who would be glad to have their services utilised in the
ﬁay-time s that the obstacle to physical training is the eagerness
with which result fees are looked after, so that the teachers can-
not spare the school children during the day. Surely theremedy
for this is to include gymnastics in the school course, and to
grant fees for successful physical as well as mental training, say
in accordance with the school average width of chest. Mr,
Alexander says, © Let there be a central training school, \.vhose
certificates will be granted to those who pass an examination of
proficiency ; let there be a code of exercises decided wpon of :{
light, recreative, and popular character, with plenty of menta
stimulus about them, as there should be about all exercises;
let the exercises be useful, such as swimming drill, by which
children can be thoroughly practised in the movements hefore
they enter the water, thus facilitating their swimming lesson.
If {he Education Department will not give the necessary half-
hour per diem for this, then at least give 1t directly after schicol
hours, and watch the bencficial 1‘(;suli; that will sul'e_l)_r take
place.  One or two professional instructors could visit the
schools in cach town, in order to keep up the standard of effi-
ciency, and inspections could take place at convenicnt periods.
The experiment to have a fair chance should share in the result
fees
To show that it would be an easy matter to calculate the
result fees to be given for average increase in cn'cumferen(fze of
chest in consequence of gymnastic training, I annex a lorm

LOND BRADAZON, 263

prepared by Dr. W, P. Brookes, of Much Wenlock, who for
many years has taken a deep interest in the question of physical
training, and by which it will be scen that from statisties taken
in the Much e\rcnlock National School for six months from
August 21st, 1871, to I'ebruary 21st, 1872, in the case of six
boys who went through a course of drill and gymnastic training,
consisting of the use of Indian clubs, the vaulting horse, hori-
zontal and parallel bars, the average increase in chest circum-
ference was 12 inches, or nearly 2 inches; whilst in the case of
six other boys who went through a course of instruction in drill
alone, it was but 1} inclies, or not quite 4 an inch. I shall pro-
duce one more wilness to the necessity for physical training,
namely, Dr. George Fletcher, who has had large experience as
a medical ofticer.  In a paper on the “ Management of Athletics
in Public Schools,” read before the medical officers of schools
in Jamuary last, Dr. Fletcher insists that a large amount of
excreise in pure air is required to keep lads in bodily health;
and he contends that all games and physical exercises 1n schools
should be regulated and under supervision. The experience I
have gained as Chairman of the Metropolitan Public Garden
Association has shown me the wisdom of this remark, Ordi-
nary town lads are unacquainted with the games in which
English school-boys of a ?ﬁgher social grade delight. Their
ways are rough, they are unaccustomed to discipline; and if
turned loose into a playground without supervision, are unable
to avail themselves of the advantages oftered there. Their
sport degenerates into bullying or horse play, with no good
physical result. Gymnastic apparatus under these circum-
stances becomes a positive danger, and broken heads, arms, and
legs are certain to be the result if the lads are allowed to
use them without supervision or instruction; but under a good
teacher they soon learn discipline, enjoy themselves, and become
as keen followers of organised games as any school-boy at Eton
or Harrow. Dr. Fletcher’s words ave: It should be remem-
bered that, as regards compulsion in games, bodily exercise
should be as carefully supervised by the masters as mental
exercise ; for it is not wise that boys should be left to manage
these physical matters entirvely by themselves, thinking that
you can trust Nature and all will come right, and that the bo

for whom exercise is desirable will be prompted by Nature to
take just the amount required for his health. No such thing.
In the general routine of lessons, a boy is compelled to conform
to certain rules for the education of his mind ; this is not here
left to Nature nor to the boy’s disposition, for if it were, there
“'Ol'lld, in most instances, be a miserable deficiency of brain ex-
ercises, or, in a few rare cases, a mischievous excess, If a boy
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does not like his Virgil or his Enclid, his masters do not leavo
him to take what he likes of these subjects. Ile is compelled
to enter into them, and to get through a certain amount, and
often will soon excel in some branch of study from judicious
compulsion.  So with games, do not allow the boy to play only
when he chooses; at any rate, you are improving his bodily
vigour, and he has had every chance of excelling in some branch
of nthletics. Let it fairly e instilled into the minds of parents
by masters, that the education of the body is not far behind
the edueation of the mind in importance, and the amount and
kind of exercise both of mind mu& body should be always con-
sidered together.”

Enclislmen as a rule do not look te the Government to
introduce reforms unless these reforms are first demanded by a
large section of the community. This characteristic of the
national temperament has its strong and also its weak side.  If
on the one hand it makes the people self-reliant, on the other
it is a distinet discouragement to the spirit of amendment in
governing bodies, who, instead of being continuqlly on the alert
Yo discover and put into practice improvements in the manage-
ment of their different departments, as a rule consider it ratlier
the duty of an official to throw cold water on all sugoested
innovations which threaten to alter the orthodox routine of
work. The result of this customary apathy on the part of our
officials makes it necessary for reformers to acquire popular sup-
port before bringing the question of any reform to the notico
of governing bodies, and in order to obtain this support, the
pnbgllic must be educated and urged to action, by the subject
requiring reform being constantly presented to their attention.
Bearing these facts in mind, those of us who believe that in
order to preserve the national health and physique at the proper
standard, reforms in our system of education and in the man-
avement of our towns, are imperatively demanded, should ot
be disheartened because so little apparent progress would appear
to be made in the popularisation 0} the national hygiene and of
physical training, but should lose no opportunity of promulgating
their views on the platform, throngh the press, and by all those
means of spreading information which modern civilization affords.
Action has already been taken in this_direction by the Man-
chester Open Spaces Committee, and by the Metropolitan
Public Gardens Association. 'The former has obtained the
sicnatures of many influential and eminent men, including the
names of LR the Duke of Cambridge, and General Lord
Wolseley, to a petition urging the appointment of a Royal
Commission to consider the question of physical training, and
the latter body has sent the following memorial on the subject
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to the Education Commission, and a somewhat similar one to
the London School Board :

To the Right [Ton. Sir Richard Assheton Cross, MLP., G.C.D.
(Chairman), and the Members of the Royal Commission on
Iducation,

The Memorial of the Members of the Metvopolitan Public

Gardens Association,

Respectfully sheweth—

That your memorialists are of opinion that inereased facilities
for the physical training of the young of both sexes, and further
provision for their wholesome recreation are much needed in all
the larger towns of the United Kingdom, and fecling that this
is a subject which is within the lawful scope of the enquiry of
the Royal Commission on Education, they humbly beg to urge
its consideration,

They base their belief upon the following grounds :—

1. That physical training is not at present one of the
obligatory subjects for the ensurance of a Government

rrant in clementary schools.

2, That several teachers in Board or Voluntary schools are
unable to give instruction in gymnasties or calisthenics
cither in the playgrounds or rooms of the schools.

8, That there is a want of some fund from which the
maintenance, out of school hours, of existing play-
grounds can be defrayed. '

4. That there is great difficulty in obtaining, in densely
populated districts, adequate open spaces for public
recreation,

5. That there is a marked difference in bodily health and
vigour, and in a pre-disposition to disease and inuno-
rality, between the young in the country and those in
towns,

They believe that these difficulties might be overcome in the
following ways :—
1. By the alteration of the Code of Education, so that
g physical training should be included among the obli-
; gatory subjects, and in this way necessarily introduced
mto each department of every elementary school.
2. By assistance given towards the introduction of instruc-

tion in physical training into the curriculum of all
training colleges,
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3. By the enforcement of a regulation that all playgrounds
in connection with public elementary schools shounld
be kept open, under supercision, for the use of the
children and young people of the neighbourhooed be-
tween and after school hours,

4. By the grant of further powers to local public bodies
for the purchase of land for open or covered gymnasia,
and for suitable recreation grounds for the use of the
general public.

They believe that if these suggestions were carried out the
following results would ensue to the rising generation :

1. A decrease in juvenile mortality, a Dbetter physical
devclopment, and a greater amount of bodily health,

2. An increase in the mental powers.
8. A decrease in erime, drunkenness, and jmmorality.

It is therefore the carnest desire of your memorialists that
the members of the Royal Commission on Education should
take this matter into their serious consideration, and consent to
hear evidence upon the need of better means for physical train-
ing and increased facilities for wholesome recreation in all
towns.

And your memorialists will ever pray, &e.

A National Physical Recreation Society has lately been estab-
Tished for the promotion of the physical education of the working
classes, under the presidency of Mr. Herbert Gladstone, M.,
supported by the Hon, A. F. Kinnaird, Colonel G. M. Onslow
(Inspector of Military Gymmasia), Lord Charles Beresford, M.P.,
The Hon, T, H. W. Pelham, and M. T\ C. Edwardes-Moss, M.,
of athletic fame, with Mr. A. Alexander, F.R.G.S., Director of
the Liverpool Gymnasium, as Honorary Sccretary. An associ-
ation with such influential lenders should be able to work
wonders in the improvement of the physical cducation of the

eople; and in the confident hope that at no distant period the
Eodies of the poorer children of this country will be as well
carved for as their brains, I ask those who hear me to-day to
assist in forming a public opinion favorable to the maintenance
by Municipal Authorities of open spaces, playgrounds, and gym-
nasia in towns, and to such alterations in the Edueation Jode
as will bring up a generation of English men and women,
pliysically eapable of bearing the burden of the high civilisation
and extended Empire they have inherited from their forefathers.

1 nearly 4 inch.

TORD BNADAZON

APPENDIX.

Statistics of the Drill and Gymnastic Training given to twelre
boys 1 the Much Wenlock National School, from August
21st, 1871, to February 21st, 1872,

DrILL AND GYMNASTICS,

Increase after Six Months in the Circumference

Of Chest, Of Upper Arm, | Of Fore-Arm.

Inches. Inches,

1 From 27} to 283==1} in, 3 inch, Nil,
2 ” 28 1 291{21]5‘ " % ” %inch.
3 » 30, 31%-:1-1—‘ ,, L, Nil.
4 L 27% ” ‘29 =1§ ” é‘ 1 Nil,
5 » 284 1 '30-%=2 1) % e Nil.
6 » 27-__1_)' " 301}!":2} ” '.% ” % inch.

Average increase in circumference of chest 13 inches, or
nearly 2 inches.

Exercises: Indian clubs, vaulting horse, horizontal and
parallel bars.

DriLn ALoxNE.

Increase after Six Months in the Circnmference

Boy, Of Chest, Of Upper Arm, . Of Fore-Arm,

Inches. Inchea,
7 From 24} to 243=]1 in. $ inch. Nil.
8 271 | 9731 3 1g
2 3 ) [T % ” 3 lllCll-

9 ”» 29% » 30 2% ”» 3 w» 41 "

10 ” 26§ ” 26“:‘:£ ” % ” Nil.

11 ” 255 y» 26 ’:% 9 ql 1 %inch.
! 12 I 25‘% 1 25%=% ” Z;l‘ » Nil.

Average inerease in circumference of chest, 11 inches, or

(Signed) W. P. Brooxes, Trustee.

Epvwarp STROUD, Schoolmaster,
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208 OPEN SPACES AND THYSICAL EDUCATION,

My, 8. W. Nortit (York) said if persons lived in too closo proximity
to each other, their health was surve to suffer, thereforo the question
of open spaces resolved itself into one of the elementary princil)les of
public health. No community conld possibly do its duty if it did not
take in the construetion of towns. Streets should e of reasonable
width, and public bodies did a great injustice when they allowed
streets with “dead” ends, thus preventing a proper circulation of
air. 1le also spoke in favour of gymnastie oxercises as a means of
aiding to promote health, and referred fo the benefit which men who

joined the army received from drill and the work in the gymmasium,

Surgeon-Major Brick (Edinburgh) corroboratesd the statement of
tho lnst speaker as to the beneficial resulls of drill and gymnastic
exercises in the open air upon the health of the soldiers, stating that
such exercises and drill had been proved to have stopped the seeds of
consumption from germinating fully.

Surgeon-Major Prixare (London) gave his testimony in the same
direction, and said that Lord Brabazon had done o noble work in

converting practically useless places in towns into recreation grownds,”

which acted as lungs to the poor.

Mr. C. Ropents (London) thought that girls needed gymnastic
exercises as well as boys, and thought there was a danger when these
exercises were pushed too far, especially when they assumed the form
of military drill. He supported Lord Brabazon’s view that open
spaces in towns were most valuable.

Ald. Rownrree (York) thought it would be interesting if someons
would state what had been the practical means adopted in the localities
where Corporations had taken over the charge of burial grounds and
open spaces, for securing their proper oversight. The Corporation of
York were the owners of the moats and grounds round the walls,
and there had been a considerable desire among the people to have
them opened for the use of the children. What had stood in the
way was the inability to find a practical way for keeping these places
under proper oversight. There was in this city o very interesting
illustration of the care taken of open spaces by local bodies in the
past. It was related that a great struggle took place between Queen
Tlizabeth and the Corporation in regard to the keeping open of St.
George’s Field, near Skeldergate Bridge, in which the Corporation
were, happily, successful, and the Queen surrendered her claim. The
citizens of York, therefore, had reason to be thankful for the perti-
nacity of their ancestors in the Corporation.

Mr. G. J. Syaoxs, F\R.S, (Tondon), expressed the pleasure with
which he had heard Mr. North’s views against streets with “dead
ends,” as the cul-de-sac was called, Such streets could not have what
all streets needed, a *“flushing” of air, and he trusted that Corpora-
tions would do all they could to abolish such places in future.

MEDICAT, CLIMATOLOGY.—CIARLES ROBERTS. 2069

Dr. Fwart (Brighton) held that the cry for open spaces was only
put of o “ system,” requiring fuller development for the sanitary
and hygienic amelioration of the general conditions and surroundings
of nll clnsses of the community, and he suggested that other remedies
were required besides open spaces to make healthful populations;
particularly in the construction, ventilation, and sanitation of the
so-called homes of our labourers and artizans.

The Chairman, Mr, W, WiTaker, gave his opinion from experi-
ence, that drill was most beneficial.

Alderman Ryyer (York) asked for information respecting the
care-inking of open spaces formed under Lord Brabazon’s auspices.

Thanks were voted to Lord Brabazon.

O Medical Climatology : a Scheme for defining Local Climates
by combined meteorological and phenological observation,” by
Cuanrces Roserts, F.R.C.S., &e.

WE must not confound the study of climatology with that of
meteorology. Meteorology is the science of the atmosphere in
its purely physical aspects, but climatology is the science of the
atmosphere in its physieal, chemieal, and biological aspects, and
also of the physical, chemical, and biological aspects of the earth’s
surface in contact with it. Meteorology deals with the weight,
temperature, agueous vapour, movements, and electrical con-
dition of the atmosphere—in one word, with the weather—but
in addition to the weather, climatology deals with the quantity
and quality of the air, the sunshine, and the soil, If to these
numerous elements we add their influence on the human body
in health and disease, we have the very comprehensive science
of medical elimatology.

There is a very decided difference in the methods of investi-
gation of the meteorologist and the medical climatologist. The
former deals principally with averages, the latter with extreme
meteorological conditions. Living organisms have the power of
accommodating themselves toa considerable range of variations
in external conditions, and it is the limits of these ranges of
variation which are of importance to the medical climatologist.
Or to put the question in another form, living organisims vary
with the physical conditions to which they are subjected ; and
hence different organisms declare and embody the different
conditions to whicl they kave been exposed, and this is true of
geological as well as meteorological conditions.
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270 MEDICAL CLIMATOLOGY.

Now, if we examine the whole range of living things we shall
find that plants are most exposed to, and most (Tlstmctly declare
the geological and climatic (‘()ll(lltl()lls. of a country or (llStl‘.l('t,
Beine fixed to the soil, they show its character; and being
confined to one place they st up the whole range of meteoro-
logical phenomena to which they are and have been exposed,
The tolerance of different species of plants for different amounts
of temperature, rainfall, sunshine, atmospheric impurities, &e,,
constitutes them veritable “weather glasses™ of different degrees
of sensibility, from which we can gather a more distinet idea of
the climate of the place in which they survive than from any
number or combination of meteorological instruments: hence
the advantages of the phenological method of studying
climate,

The idea is by no means new. Linnweus was fully aware of
its utility, and set some of his most distinguished .l)llp.lls to
collect observations, not only on the ge(}gr.up]ncal distri hution of‘
plants, but on the four most characteristic phases of plant life,
viz., leafing, blossoming, fruiting, and the fall ’(’)f the leaf, in
individual plants. Several “ Calendars of Flora” resulted from
these early enquiries. o '

In 1844 Mr. Quetelet, the distinguished Belgian ast'r(_momcr
and meteorologist, put forth a large scheme for determining the
periodic phenomena resulting from the change of the seasons
and climatic causes, which was considered and revised to suit
our DBritish flora and climate by a committee of the British
Association (consisting, among others, of Professors Owen,
E. Forbes, Ball, Allman, Babington, Dr. Lankester, &c.), and
was published in the Reports for 1845. The scheme wasa
very claborate one, reguiring observations on nearly 600 plants,
animals, birds, and inseets, which placed it beyond the range of
most people’s powers, cither to identify the objects, or keepa
record of the phenomena they displayed.  The chief advantage
of the scheme is the careful definitions of the most suitable
objects for phenological observations, and the best methods of
carrying out such observations, .

For scveral years past a Committee of the Royal Meteo-
rological Society has been collecting observations on a .much
shorter list of plants, birds and inscets, confining its at*ention to
the one phase of the blossoming of wild plants, and the 'ﬁl:Sf-
appearance of a few insects and the most regular of our migra-
tory birds. The disadvantage of this scheme is that it emi
braces too many objects and too few phases of plant life, and
covers little more than half the year, and it does not demand any
concurrent meteorological observations. _ "

Last year (1885) a short scheme was published by Dr. Hoft--

© CHARLES ROBENTS. - 971

mann, of Giessen, based on the results of his own forty years’
observation, and on the data collected from registers kept at
about 2000 stations in various parts of Europe, including 200 in
the British Isles. This scheme comprised a few common trees
and shrubs which require no botanieal skill to identify, and em-
braces all the four phases of plant life recommended to be noted
by Linnweus and Quetelet.  Its defect, as that of all other schemes
previously propounded, is in the absence of recognition of the
importance of corresponding meteorological observations which
would show the relative climatic value of the phenological
records,

Last year I received from the Rev. T. A. Preston, of Marl-
borougl, a series of observations made on the blossoming of
plants, the migration of birds, and the appearance of a vast
number of insects, and with them a series of meteorological
tables covering the same period of time (the 20 years from-
1864 to 1884). DBy working out the averages of both sets of
observations, and arranging them side by side for every day of
the year, I have shown—as far as averages can be trusted—
the temperature and moisture equivalents of the blossoming
of each plant, and the appearance of cach insect. This has been
done by working out the accumulated temperatures above 42°
(the assumed zero of vegetation by botanists) by the rules laid
down by the Royal Metcorological Society; and the accumulated
rainfall, by distributing the monthly rainfall equally over every
day of the month, and adding it up for every day of the year
in succession from the 1st January. This is, I believe, the
first attempt which has been made to correlate meteorological
and phenological observations. *

It would not be a difficult task to construct short lists of
plants, &e., to represent the various meteorological clements
separately, and with a prospect of obtaining results from them
which would be of great va{ue to medical climatology.

1. The different elevations of a country are distinguished by
different species of plants andtrees, but as our country does not
possess decided variations of this kind it is unnecessary to give

such alist here. The retardation of vegetation is sufficient for
this purpose.

2. A list of plants, even within a single natural order, such
as Ranunculacese (7., Marsh Marigold to the Traveller’s J oY),
could be constructed to show the relative dampness or dryness

* For a full discussion of this subject see the infroductionto my “ Natural-

ists Diary: a Day-hook of Meteorology and Phenology.” Sonnenschein &
CC‘-.'London, 1880,
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of the soil and atmosphere of two distriets, but the rainfall and
atmospheric humidity are best dealt with in conjunction with
temperature.

3. The lowest range of temperature of a district is of grveat
importance in connection with many diseases and the selection of
snitable winter health resorts, and the simple survival of many
sub-tropical plants in temperate regions is a valuable indieation
of the general climatic conditions. The following list has heen
drawn up from my own observations at various Mediterranean
health resorts.  The observations should relate to the () grow-
ing, (1) blossoming, and () ripening of fruit. Many of these
plants will grow in other than their native situations but will
not flower, while others will grow and blossom but will not

ripen their fruit. These facts should be noted.

Adam’s Needle (Yueca gloriosa), A,
n, c.

Almond (Amygydalus communis), A,
B, C,

Aloe, American (Agave Americana),
A, B

Bamboo ¢ Bombusa vulyaris), A.

Banana (M usa sapienfum), A, B, C.

Canellia (C. japonica), A, .

Fig-tree (FYcug carica), A, B, C.

Gum-tree (Eucalyptus globulus), A, .

Juniper (Juniperis communis), A, B, C.

Lemon (Citrus Limonunt), A, B, C.

Maguolia (M. grandifiora), A, B,

Maize, A, B, C.

Myrtle (Myrtus communis), A, B,

Oleander (Narium oleander), A, B,

Olive (Olea Luropaa), A, B, C.

Opuntia (0. ficus-indica), A, B, C,

Orange, sweet (Citrus aurantium),
A B, C,

Palm, dwarf, European (Chamerops
humilis), A,

Pomegranate (Punica granalum). A,
B, C.

Yine ( Vitis vinifera), A, B, C.

- T e e e sy e P

4, We possess no ready means of testing the relative purity
of the air. The ozone tests fail us at the very outskirts of
towns and manufacturing districts, and chemical analysis is
difficult and mnot always satisfactory. Here the growth of
plants is of great value, as different species possess different
degrees of sensibility to atmospheric impurities of both a chemi-
cal and mechanical description. The diagram on page 273
shows the relative viability of a few common trees, shrabs, and
flowers in London and its neighbourhood, the result of my own
four years' observation.* Kach square represents an arca b
which the plants included in it will grow, but in which the
plants represented in the next square would not survive. The
scheme comprises four different groups of plants: deciduous
trees, evergreens, coniferous trees, and common gavden of
window flowers. It is not necessary that observation should be
made on all of them, and preference, if any, should be given to
deciduous trees. The scheme will be applicable to large manu-
facturing areas as well as to large towns.

I ———

* For a similar set of observations see R, Garner, Rep. Brit. Assoc., 1863,
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Lareh,

Sycamore, lorae-chestuut, Beech,

Birch, Lime, Oak,

Rhododendron,

Elm, Ash,
.
Poplar, a
g
=+ Plane (I’latanus), £ | &
. o = o |8
g £ P Elder. , 4 =
5] . N n
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=| &
| e
=
o
:—/

Thuja, Arbor Vite,

Common Cedar, Araucaria,

Yew, Deodara,

Scotch Fir.

Dingram showing the sensitiveness of different species’ of trees and planis
to chemical and mechanical (so0l, §c.) impurilies of the almosphere of towns
and manufacturing districs, :

5. Prevailing winds are indicated by the inclination of trees,
especially of rapid growing ones like the common poplar, and by
the greater freedom from moss and lichens on the weather aspect
of exposed trees, especially of the pine family. Near towns,
soot on the stems of trees indicates the direction of prevailing
winds, Round the coast, and especially on the eastern side of
England, trees lean inland from the injury done by sea breezes;
but inland the south-west aspect of trees suffers most from
winds. This is a subject which is deserving of more attention
than it has yet reccived.

0. The presence or absence of sunshine is indicated by the
relative prevalence of leaves and flowers. But this question is
lm‘gely dependent on rainfall, as a large rainfall not only pro-

D
uces an excess of leaves, but, being accompanied by clouds,
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for ten years been tabulated in the Natural History Journal.  Tho
observafion asked for was that of the first flower showing stamens.

Surgeon-Major Brack (Edinburgh) expressed his doubts as to
whether there was any connection between the deterioration of plant
life and the condition of human health. MHe dgclm‘ed his opimion
that an atmosphere which would not grow vegetation was not inimical
to health, and pointed out that in some parts of Tancashire, which
grew very good men, the atmosphere was so poisoned by the emans-
tions from factories that trees would not grow.

Surgeon-Major PrixeLe (London) considered that the climate wag
often indicated by the changes in the character of the vegetation, and
detailed, from his experience in India, the fbifcrcnce. in the chamc_ter
of the snme plants in different altitudes in the Ilimalayas, stating
that while some plants under certain conditions flourished, under
others they were dwarfed, and in some, while the roots lived above
ground the plant appeared scarcely to be alive.

Dr. Cuanwes Ronerts (London) made a short reply, in the course
of which he stated that he was still continuing in his observations,

Thanks were voted to the reader.

On ¥ The Filtration of Water for Town Supply,” by PEroy F.
nFRANlKLAND, Ph.D., B.Sc.Lond., F.C.S., I.I.C., Associate of
the Royal School of Mines. :

TuE filtration of water on the large seale which has now been
carried out in London and other places for so many years past,
has resulted in much valuable experience being collected by the
engineers to whom this process has been 'cntruste.d. In this
work of improving the methods of filtration, enginecrs have,
Lowever, been but little assisted by science, and have been
guided almost entirely by empiricism. Tt is true that from time
to time the subject of filtration has been investigated by chemists
with a view of ascertaining the value of this process m removing
the organic matters present in water, but these enquiries lmv(;
resulted in little of practical value beyond demonstrating {ha
in the process of sand-filiration it is only new sand which _eftects

FEROY F., FRANKLAND. 297

any noticeable reduction in the dissolved organic matter preseut.
Eﬁginecrs have, however, not modified their practice in conse-
quence of this information, inasmuch as they are aware that old
sand as well as new will produce water clear to the eye, and the
removal of at best a small proportion of organic matter has not,
in their opinion, justified the a(]l(litioual expense which a frequent
rencwal of sand would cutail,

Briefly, therefore, the object of the water engincer has been
to obtain for each acre of filter-bed as Targe a volume of water
which is clear to the eye, regarding the organic matter in the
water as a factor which is beyond his control, and which can
only be modified by changing the source of supply.

Sand-filtration has, therefore, not unnaturally been held in
little repute by chemists, who fail to recognize, as of any
sanitary importance, a process which has no material influence
upon the dissolved organic impurities of water.

For many years past we have, of course, been fully alive to
the fact that the real danger in sewage contaminated water, does
not reside in the organic matter discoverable by chemical
analysis, but in the presence of minute living organisms capable
of producing zymotic disease. But until the last five years very
little was known either of these organisms themselves or of the
manner in which they would deport themselves under the various
processes of purification to which water is subjected, It is to
the beautiful methods of bacteriological investigation, which we
largely owe to the genius of Robert Koch, that is due the great
advance which has recently been made in our knowledge of the
sanitary conditions of water-supply, and more especially of water
purification, Indeed it is difficult to overestimate the stimulus
which has been given to thisimportant branch of science, by the
introduction of these novel methods of investigation.

By the light of researches on the bacteriology of water made
with the assistance of these methods, the process of filtration
assumes an_ altogether new aspect, as its efficiency can now
be gauged by another standard besides the naked eye of the
engineer or the organic analysis of the chemist, A standard,
moreover, which is far more closely connceted than are either
of the others with the sanitary aspects of the question,

By means of the methods of ICoch, which I have deseribed
elsewhere,* it is possible to determine, with very considerable
quantitative accuracy, the number of micro-organisms in a
given volume of water, so that, by submitting the water-supply

. o g -
of a town to this examination before and after filtration, or,

18;5P'°°eedings. Royal Society, 1885, Journal, Society of Chemical Industry,
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A 4] indeed, before and after any other form of purifieation, we an 1 T, -
11h .“ E ;‘ f H ascertain whether and to \\'l)mt extent the ﬁlt}'ntiun or o’thcr Reduction . the N l;’;gf e’;‘:f ﬂ[lcl?.‘tsorgamsms present in the River UL
) l i process of purification in question has been effective in removing supplied to London.
: #old the micro-organisms from the water. —— Al
{ i r Now, although the organisms thus removed are \)1'0]):1])1)' in , 8. RivER Lea, )
{ i'§ Y general perfectly harmless, it must not be supposed that their 1836 Cl(';ol!aga' “;‘- Middlesex, Southwark, East London i
] f AT removal is of no importance, for it must be remembered that I ' »Junction, aud Lambath Co.’s. Company. NS RO
: 13 410 the micro-organisms which are known to produce disease, and MHUALY eveeee 056 per eent.  .... 994 per cent. itk
14431 which ave termed * pathogenic,” do not in any way differ from February ...... 986 cee. 988, R
HEREN the ordinary organisms in water so as to render it probable that March ........ 953 ceas 941 g }:j R{IBHES
{l 1 they would behave differently in the process of filtration; but, April...vonene. %1 ceee 963 N SEIN R
et on the contrary, there (;amwt be any serious doubt that their May «vvvvennns 988 052 ”» i
i 3 § behaviour under these circumstances would be precisely similar, June..... vaas 989 o 90- ” A
1T E I RER Now, such discasc-organisms frequently do gain access to Aver ” 05 t
i 4 1 water, and it is obviously of the greatest importance to ascer- verage for 6 Months, 577, veen 83T, j ,
HIER tain what sort of impediment this process of filtration, which . .. o
: l i is so largely practised, offers to their passing on to the con- These figures give a dcﬁl}lte picture of the efficiency of the )
i i —— treatment as regards the micro-organisms present in the waters. Sl
i Hab By means of this bacteriological cxamination, it is thus In the following Table are recorded the figures from which the L At
i P possible to obtain a far more satisfactory knowledge of the f‘bm'e averages are obtained, viz., the number of microbes found i il f ¢
il | kind of filtration which water has undergone than by a mere in one cubic centimetre of the unfiltered river waters, on the Lol f il
IR R appeal to the eye of the observer, and the vague terms one hand, and, on the other hand, the number of microbes D
HIIHEER «urbid,” “slightly turbid,” “clear,” and the like, which have found in one cubic centimetre of the waters supplied by each s
A hitherto been employed to describe whether the filtration of of the Metropolitan Water Companies, drawing from these L
Al sby ter : w O . sources t— ’ ° LI
SISRELEIRER water has been satisfactory or not, must now be replaced PR
IEIREIEHARE by this scientific and important standard which I have de- R R
- 14! g 171 seribed. . ) s
N 1 P 7 The value of this standard has been duly recognised by Col. Number of Micro-organisms contained in 1 cubie centimetre ARSIRE
o | IEEEEIRE Sir Francis Bolton, the Official Examiner under the Metropolis of London Water.—1886. L b
. | RN I Water Act, and for nearly two years past I have now periodi- M
i | L IISEEREIGIES cally submitted the London Whaters to this test, and during Jan, | Feb. |March.| Apri ' (L P
o | ALE i the past twelve months these results have been published by the TiAMES, . | Feb. |March.| April. [ May. |June. 1Y il
g Wi Lqﬁll Government Board. Uni'i;lﬁred Thames water s
BE ERIEEER UL iese periodical examinations, on the one hand, of the river at Hampton .. ..[45,400(15,800 (11,415 gL
1 '1 1 i § i waters from which the water-supply of the Metropolis is mainly %lrlelsea co e e 159 '305| 209 12’232 4'8gg 8'338 S j
5 EIERE R i f derived, and, on the other hand, of the water after filiration, as 3 est Middlesex ..| 180 80| 175 47 19| 145 it
) WA L supplied to the consnmer, have fully established the extraordinary Gollﬂ:lwark . .. 2,270 284 1,562 Vi 99| 94 li |
SER1RER dadhi power which this simple process of sand filtration possesses of Irll';ﬁ) t;{llll‘CthH ..| 4,894 208! 879 115 51 17 ik
SIR1IUER IR M removing micro-organisms from water. In the following Table Ambe .. .. 25871 <265 287| 209 136 129 AL
S1RIIERLE BY LR I have recorded the averages of the reduction in the number 0 LEs iR vl
VR HEREEE] NS micro-organisms, obtained during the first six months of the Unfiltered  Tea  water L
% 1140 ‘ present year, in the water drawn from the rivers Thames and from intake of East 1N L it}
: ALl Lea respectively :— Tandon Co. ~...""..130,300 20,000 | 9,025 7,800 | 2,950 4,700 i
i | NowRiver .. .| 363) " 74| " 95| 60| 22| 58 R
astTondon.. ..| 224| 252| 533 269 143| 445
[4
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280 THE FILTRATION OF WATER FOR TOWXN BUTI'LY,

A glance at this latter Table shows that there is & certain
uniformity in the position which the various companies occupy
as regards freedom from micro-organisms, and, as I shall pre-
sently show, there is an unmistakable relationship  between
this position of cach company and certain factors in ifs mode
of working, which theorctical considerations lead us to anticipate
should affeet the results.

The factors, which in my opinion, are more especially caleu-
lated to influence the number of microbes present in the distyi-
buted water ave the following :—

1. Storage capacity for unfiltered water,

2. Thickness of fine sand used in filtration,
3. Rate of filtration.

4. Renewal of filter-beds.

1. Influence of Storage Capacity for Unfiltered Water.—Firstly
through greater storage capacity, the necessity of drawing the
worst_water from the river is aveided, a matter which in the
case of a stream like the Thames, liable to frequent floods, is of
great importance. Again, during the periog of storage, snb-
sidence takes place, the water depositing the greater part of its
suspended matter, along with which a large proEorhon of the
micro-organisms will also go to the bottom. Then a further
diminution takes place through degeneration and decay of the
microbes, for as 1 have recently shown* the number of micro-
organisms in the unfiltered river-waters diminishes on keeping
irrespectively of subsidence, probably owing to the competition
between different forms hostile to each other, as well as by the
production of chemical compounds inimical to their further
multiplication.

2. Influence of Thickness of Fine Sand.—That the thickness
of the filtering stratum should exercise an important influence
on the number of micro-organisms passing through the filter
must be sufficiently obvious. In estimating the thickness of
such o sand filter the fine sand only should be taken into con-
sideration, as it is only this portion of the filter which can have
any effect in the removal of microbes.

3. Influence of Rate of Filtration.—That the filtration is the
more perfect the slower the rate, is sufficiently well known to
all who have studied the subject of filtration cither on the small
or the Jarge scale.

4. Influence of Renewal of Filter-beds,—In my experimentst

* Proceedings, Royal Society, June, 1886, .
+ Water Purification, its Biological and Chemical Basis, Proceedings Inst.
Qf Civil Engineers, April, 1836,
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on filtration in the laboratory I found that even the most perfect
filtering media sooner or later lose their power of retaining
microbes, and hence the importance of frequent rencwal must
be apparent.

In considering how the differences in these various factors,
which the statistics of the London Water companies exhibit
may be expected to influence the results obtained in the removai
of ‘micro-organisms, attention must be restricted to the five
companies drawing water from the Thames, as it is only these
which have practically the same raw material to deal with,
for the amount of organic life in the river Lea at the intake
of the East London éompnny is often very different from that
in the Thames at Hampton, and the difference in the case of
the intake of the New River Company is doubtless even still
greater, besides the problem heing there complicated by the
admixture of a very considerable proportion of deep well
water.

The close proximity of the intakes of the five Thames
companies, however, furnishes a peculiarly favourable oppor-
tunity for instituting such a comparison.

The factors in the mode of working, which have been pointed
out above as of special importance in exercising an influence
upon the result obtained, are given in the following Table, the
figures being taken from the statistical Table given in Sir F.
Bolton's “ London Water Supply,” published in 1884 in con-
nection with the Health Exhibition at South Kensington.

More Important Factors in Mode of Treatment by Thames Water
Companies.

%n‘a . é.‘?‘s R é?;-?;‘ éégh 8IS
N:‘);f? %Egg %Eég 58% Eﬁ'gé Thickness 'EE‘E
2o |5 aS8 (EeF |ww L=
COMPANY, EE‘E&’, 2323 %E% Sefs Fino Sead. %gﬁ
§7a° | BBL° 1580 | 3585 BRS

Proportion of total

e o
Chelsen..........| 95 1400 147 | 175 | 4fc. Gin. [ "0-59
West Middlesex ..| 12:8 |117-5{ 9.2 { 1'5 | 3ft. 3in. 0-90
(S}ou_thwark seeres] 199 660 33 {15 |3ft. Oin. 090
L;‘und Junction ..| 141 | 645 | 46 { 1-75 | 2ft. Gin. 0-81
mbeth ....... . 14-2 |128<0 | 9-0 | 2.0 | 8ft. Oin, 0-50

By means of this Table the five Companies may now be
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282 THE FILTRATION OF WATER FOR TOWN SUPPLY,

classified with respect to each of the four factors in question,
thus :—

Renewal of

Slornfo Thicknessct| Ratoof
ty. | Fine Sand. | Filtratlon, | Filter-beds,

COMPAXY. Cajuc

Chelsed viveevnvenananns 1 1 3 4
West Middlesex .......... 2 2 1 1
Southwark ......coveuven b 3 1 1
Grand Junetion .......... 4 b 3 3
Lambeth .....oovvvvnn. ‘s 3 3 b 5

From this the general order of merit, as regards these
factors, can be deduced, by taking the average position of each
Company, thus :—

CoMPANY, Average Position, Order of Merit,
Chelsea .......... . 225 e 2
‘West Middlesex .... 15 veae 1
Southwark ........ 25 cens 3
Grand Junction .... 375 e 4
Lambeth .......... 440 ceee 5

From the theoretical considerations here instituted, it would
be anticipated, therefore, that dealing with the same raw
material the West Middlesex Company should, on the whole,
obtain the best average as regards the removal of micro-
organisms, and that the results obtained by the other four
companies would follow in the order of Chelsea, Southwark
Grand Junction, and Lambeth,

In the following Table the actual position, as regards freedom
from micro-organisms, of each company is recorded for each of
the first six months of the present year :—

COMPANY, Chelsea. Miggf:;ex. Southwark. an':“'l‘gn' Lambeth,
1886.

January ......e0... 1 2 3 5 4
February ...... ..... 5 1 4 2 3
March ....covvvuunn. 3 1 5 4 2
April.....oooiinnl. 3 1 2 4 5
May ..ovvvvnnnnnnn J 4 1 2 3 5
June ......... R 5 3 1 4

Average....... ol 3 1-8 32 32 38

DISCUSSION, 283

Arranging the companies according to these averages, the
following series is obtained.

Woest Middlesex vveeeveersessannes
Chelsea  veviererersccesenreensrones
Southwark.cecesecseosrssessennens
Grand Junction }
Lambeth vovvreevessersesesassncscns O

O D

This series it will be seen is all but identical with that
which was indicated above by theoretieal considerations.

This remarkably close coincidence between theory and
practice clearly shows that filtration is no longer a process
which should be guided by empirical rules, but that this most
important function of filtration—the removal of micro-organisms
—is dependent upon principles with which we are already
intimately acquainted, and which are largely under our control.

When it is remembered that the results of filtration quoted
above have been obtained by engineers working quite indepen-
dently of any theoretical considerations of the kind to which I
have here referred, we may surely look forward with confidence
to even still more successful and uniform results when practice
is assisted by this novel departure of sanitary science.

Some few observations were made by Dr. Hinn (Birmingham),
Dr. TexresT AvpersoN (York), and by M. Prarxaver (York), with
respect to microbes being found in filtered water.

Mr. Rxser (York) asked some questions in relation to filtration
substances. He pointed out the differences between some of the
sands, and dealt generally with the question of the filtration of
the water supplied to the inhabitants of York, where river sand is
very largely used.

Mr. CrarK also spoke on the same question.

Professor Hore (York) asked those who visited the water-works
to take particular notice of the excellent contrivances which were
there utilized for washing and purifying the filtering sands.

Mr. W. Winraxer (The Chairman) said that the great interest in
this paper had been displayed by the various questions asked of Dr.
Frankland, His opinion was that for the purpose of filtration it was

nﬁcessary to have as clean, even-grained sand as it was possible to
obtain,

Dr. Penroy Fraxkrnaxn (London), in referring to the subject of the
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284 TIIE SANITARY CONDITION OF THE COUNTRY,

organisms in water, remarked that he had found that very rapid multi-
plication of the microbes took place in the storage ot filtered water; the
inerease proceeding up to a certain poiut, after which the number again
diminished. In deep well water he had found this multiplication to
bo even still more rapid and pronounced, whilst in unfiltered river
water he had not obscrved any such multiplication on storage, but,
on the contrary, a continuous decrcase. 1le believed these differences
to be due to the fact that in the unfiltered river water fllOI:O were a
number of different varieties of organisms, many of which were
probably hostile to each other. In the filtered viver water the
number of different varietics Lesides the absolute number of organisms
was very much smaller, and hence the struggle for oxistenco was less
intense, and multiplication could proceed until an equilibrivm between
the difterent individuals was reached, whilst in the deep well water
the number of organisms, as well as the number of different varieties,
was even still smaller, and hence the struggle for existenco was less
severe even than in the filtered river water, and conse.quent}y the
multiplication of the few organisms present still more rapid, Yxperi-
ments which he had made on the duration of life of pathogenic
organisms in water, had shown that although some varieties, such as
the * comma bacilli” of cholera, could be preserved in water for a
number of days, no multiplication took place, but on the contrary, a
more or less rapid diminution in their number was observed. In
sewage, however, he had found they flourished and multiplied abun-
dantly,

On ¢ The Sanitary Condition of the Country, with special reference
to Water-channels,” by Roperr T. Coorer, M.A., M.D.

SoME explanation is needed as to the title we have chosen for
this paper. Coming before an assembly like the present, at
whose meeting almost every question bearing upon the health
of the community has from time to time heen discussed, it may
seem absurd to affirm that the sanitary condition of the country
generally is such as ought to arouse to activity the people of
this and of every land. . )
The neglected condition of the channels in \vlngh t}le rain-
fall of the country should be stored, and through which it sho_uld
discharge, is intimately connected with the health and well-being
of the community, and this, I venture to assert, constitutes a
fitting theme of discussion for a Sanitary Congress. _
Sanitary authorities have in late years expended much time
upon, and given much thought to, the consideration of the best

TROBERT T. COOPER,. : 285

methods to be adopted for effecting the removal of refuse
material from dwelling houses and towns.

Thoy have also discussed at some length the ever recurring
and increasingly important question, among all manufacturing
communitics, of the pollution of rivers,

My objeet in coming forward is not of course to refer to the:
condition of dwelling houses and cities, nor even to discuss the
subject of river pollution as this is generally understoed, but
rather to insist upon the neeessity, urgent and imperative as it
is, of directing the attention of the members present, and through
them of our parliamentary representatives, to the generally
defective condition, and not merely the pollution, of the streams:
and rivers of the country. ‘

In a lecture I delivered at the Balloon Society, on Frida
cvening, 16th July, 1886, on Our Empire of Rivers, I entered
somewhat largely into this subject. But my intention nowis to
divect attention to the greatimportance of our rivers as channels:
for the storage of pure and unpolluted water, and the necessity,
from a hygienic point of view, of adopting measures to secure a
sufficient, gentle and continuous flow of water through them.

This isa question of grave importance not alone to Englarid ;.
it demands, very urgently, the consideration: of the inhabitants
of evel']y part of the civilized world.

Gradually but certainly populations increase ; and, impelled
as well by ambition as by necessity, men are at the present day
driven to select a city rather than a country life.

The consequences of this to the country are that it is-
neglected, and less money is being expended upon it, and less
consideration paid to its sanitary and agricultural condition than-
would otherwise be the case,

Sanitary science, represented as it is by this august assembly,.
has done a great deal towards rendering city life more healthy,
and in every way more endurable ; the time has now come when
the attention of the entire community must be directed to the-
sanitation of the country districts. This is a matter that in--
volves the life and death of individuals, the existence of our
cities, the continnance and progressiveness of owr race, and the
welfare of all mankind.  The resident population of England,
Seotland and Wales, has increased from about 11,000,000 in
the beginning of the century, to about 35,000,000 at the
present moment. One necessary and obvious result of this is
that a much larger amount of material has been loosened from
its surroundings and sent adrift, and this has proportionately
added to the silt in our rivers.

. This being the case, it is evident that it is more than ever
Incumbent upon us to adopt measures that are calculated to
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keep these chanmels f recly flowing and their contents in a
natural and pure condition,

Tt is a fact beyond dispute that our rivers, and the tributarics
and sub-tributaries of our rivers, ave silting up very rapidly ;
and indeed the only possible inference .is that accumulations
are being thrown down in a proportionately greater quantity
than when we had a less population.

If then this be the case—and a mere “ walk over” our fields
will convinee the most sceptical, by the very tan rible evidence
of the beds of dried-up streams, of the urgency 0 the situation,
and, inferentially, of the danger that exists to the health, well-
being, and safety of the community, the situation is the gravest
—it admits of no delay.

The agricultural poverty of this country will most assuredly
and most unmistakably intensify the present disastrous con-
dition of our streams ; it will be followed by the most ealamitous
consequences, if Government refuses to take in hand the super-
vision of the water-ways, and the proper foresting of the country.

Our imperative duty is to warn the Government and people
of England of the fatal results which inevitably ensuc fl:'om a
continued neglect of water-channels, and of the need there is
of an immediate outlay of national funds in the interests of
the land and of the people of the country.

Tt cannot be too often or too perseveringly impressed upon
the notice of the public, that if the smaller streams throughout
the country are allowed tosilt up and become inoperative during
times of drought, the effect will be the desiceation of the soil and
consequent loss of fertility, and the lessening or cven complete
exhaustion of the water coursing through the rivers themselves.

Such absence of thought is displayed upon this subject, that
a person to whom I communicated this neglected state of our
rivers, very innocently observed how desirable it was to take
measures to secure the cfficiency of our larger water courses,
and leave alone the smaller ones, so as to have the cities well
supplied with water. 1t did not scem to occur to my friend, as
it does not to many, that it is impossible to have large rivers
unless we possess and pay attention to the suceession of small
streams by which these should be perennially supplied.

The tendency of all badly supervised water channels, especially
of those that course through soft argillaceous and arenaceous
strata, in countries and portions of country having no protection
for their uplands, is to silt up. And the beds of rivers and
streams being in this way raised, their cfficiency for the
purpose of natural water storage is dangerously diminished.

Hence it comes that not alone do our rivers fail to afford ade-
quate moisture to the adjacent ficlds in the dry seasons, but when
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rain falls the country becomes flood i

: ed, and loss of 1
destruction of property result,  So that in fact tllai:f?vlilil(:ﬂ
ou%ht to .brmg prosperity to the agriculturist, and increased
and sustained fertility to the soil, is attended with destructive

and injurious results, owing to the insuflicient capacity of the
water storage channels of the country.
y Aund '1.;]1011 the land becoming water-logged, inferior vegeta-
f10111 springs up, and owing to this too extensive evaporization
0gs lnet\.fml; and the heat of the sun, expended upon the
}:-‘lelm- I(‘)tl.l of the extended, watered areas, is thus hindered
kwn' exerting its full influence upon the soil. This, as we
I‘IO\\,I is onef of the most fruitful causes of malaria, and the
{::)(anao?lt(i?eom{(t) leads to the detlerioration of the vital activity,
attle grazing upon the fields and of the i i
. . L - le ¢ i
of j{hc adjoining districts, l inhabitants
nd besides all thi y i
¢ Jnd besid all this, a country thus uncared for furnishes a
fung growing surface, upon which the germs of infective
c:'ii:?es lll(:lleaSE and multiply. Hence it is evident that the
e -10111 a}l( preservation of a perennial supply to the water
ﬁ éziltlllers 0 t‘t]'m country is necessary to the maintenance of the
althy activity of human life, and indeed of all forms of
an}i?al and vegetable existence,
“.]ml;nztbemg tlie case, it behoves us to consider very earnestly
de\.:outl eI;s l())llg'l.tl to be taken to effect a conswummation so
fevon lyto. e wished as the restoration and conservancy of the
it 1:‘1f storage channels of the counfry, and the strict protec-
lo:l[l 0 : their catchment areas.
n the first place it will b
{ e necessar <
governmental aid in the a¢ maens of i to comand
frermantal ¢ n the accomplishment of this purpose. A
United,K'Oleits, and Rivers Preservation Department for the
. ingdom should be instituted, and an Act passed havi
for its object th er ootion ¢ D ey e
o Jl l e governmental direction of the country gene-
(;0 ni‘l;e]m;i tlet nnptssmon of powers over owners of land to
iem fo reforest hills and upl i \
and uplands being t} y
of streams and vivers y i Sl do othor
e 1l vivers, and to replant river banks, and do other
gs necessary to the maint f X
sl : _ enance of the natural storage and
e tﬁupp y of ﬂo.wmg water throughout the countrf'.
streams and river channels of the country, the agor
gate length of which in Engl 4 s s to
b S0 aoo i in England and Wales alone amounts to
'lt"he)\’w.v " X ; 0 lllllc.S, are, as we said, silting up very rapidly,
ives 0{ of restoring the natural beds to all the lengths of
C(Jllside‘r“]() : streams of the country will of course he a very
. )l?] e undertaking, and will require much time for its
e Sle t_solflfn‘(]:::tz ais; v].v.el as a colossal expenditure of ecapital
e ev;i?al?rs i lis, however, we may safely affirm that it
y way remunerative, and will promote the hedlth
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and happiness of the present generation, and of generations to
come, while it will distribute wealth throughout the country,
and lessen, if not altogether neutralize, the undesirable ardour
of the working classes to flock into and crowd the towns.

The silt, as the accumulated material upon the beds of rivers
is ealled, can e turned to very useful account, TFormed, as it
is, by the washings from the ficlds and uplands of the catch-
ment arcas of the rivers, and becoming intermixed on its passage
to the rivers and streams with.deeaying vegetable refuse, it will
obviously constitute a splendid top-¢ ressing for meadows, pastu-
rage and other agricultural lands; much of it may be utilized
for pottery and Drick making, while a large portion of that
accumulated in the more rapid and hilly streams will be suitable,
without preparation, for macadamizing roads.

But it is not enough to free our river channels of deposited
material.  We must take measures caleulated to maintain the
bed of the river, when restored to its natural condition, in an
unimpeded, cleanly, and unhindered state. This is to be
effected chiefly through the agency of trees and underwood.
The importance of frees as sanitary agents in this connection
can hardly be over-rated. We cannot dissever the tree from

the river, the one supplements the other; and the tree is as

necessary to the existence of pure flowing. water as are the
springs and affluents, by the unaided action of which the river
js very generally, but I need not sy very erroncously, supposed
to be maintained.

The stream, let us therefore insist, cannot exist and its flow
be maintained in a natural condition, nor can it be depended
upon as a source of supply of pure water in dry as well as wet
weathers, without a proper distribution thronghout the country
of trees.

This is an axiom with all who have carefully and thought-
fully considered this matter, and it ought to be impressed upon
all dwellersin the country, as well as upon those—indireetly but
vitally interested—whose occupations betake them to the cities.

The votaries of religions antecedent to Christianity were jeal-
ously careful to preserve large vegetation upon the uplands of
their countries, '

The Druids in this country kept the hills well forested ; and
in India the Brahmins left their forests intact at the sources 0
their rivers and streams, and here they built temples in honour
of their gods, and here they worshipped according to their lights.
The great Israclitish law-giver, Moses, was equally solicitous
about trees, and philosophically and realistically declared to his
people that « the tree of the field is man’s life.” And man’s life
it may well be said tobe ; forwe invariably find that man thrives
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and prospers most in those regions, and in those alone, that are
well wooded, It is not sufficiently considered that large districts
of Africa, Asia Minor, and other desert regions, 1'cqni1'c only a
well supervised system of reboisement to render the country as
liabitable and as healthy as any part of the globe, The cffect
of preserving vegetation upon uplands that constitute the part-
ings between the cateliment basins of rivers, is that the rain
when it falls, instead of running off at once and forming tem-
porary and transient and injuriously rapid streams, lingers in the
foliage, and continues to be a source of gradual and contimous
supply for days, and even weeks, to the neighbouring streams.

And rain water is still further held in check by the roots of
erasses, bushes and trees, with the effect that it gradually filtrates
through the sub-soil, and traversing a downward course, in time
finds its way into the stream, after havin moistened the inter-
vening soil and helped to supply the IIOC(E of the vegetation in
its path. °

And besides, the extensive leafy surface favours evaporation
and thus keeps up a natural atmospheric moisture, which con-
tributes to the descent of rain, when clouds, blocked in their
passage by high vegetation, linger upon the hills.

[lien the fall of leaves and sceds and seed pericarps, and
d.ecaycd blossoms and branchlets of the trees, will in course of
time supply the place of the humus washed down by rains
from hills that have been denuded.  Thus the hilly countries
which by our neglect, our christian neglect, are in many parts,.
of England, but more a great deal in India, rendered waste and
unfertile, can, by the natural operation of trees, be restored to
their pristine condition of fertility, by the acquisition of a fresh
and well-manured soil.

The holding-back influence of trees before alluded to upon
rain water, must necessarily afford a suitable opportunity for the
underground absorbent strata to become saturated, and hence
they constitute an indirect origin of springs. Indeed one of the
commonest sights in the country is the beds of dried up springs
where woods have been extensively felled, and the ground cleared
of trees and underwood. It is evident, therefore, That if we wish
to have a continuous and sufficient flow of water in our river
channels, and to lessen the causes contributing to overflow or
flooding, we must create and secure a smface capable of retaining
rain water in our hills and uplands; and this object is best
secured by the agency of trees and forests, and luxuriant herbage.

It is obvious also from what we have stated, that not alone will
the rain be better retained, but its fall will be greatest upon the
lilly portions of the country that are under forest.  Forests also
prevent the accumulation of silt in rivers, for they keep back the
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earth and sand and stones, that would otherwise be washed down
from the hills into the water channels. -

Tt is necessary for the conservation of our rivers that trees
should be planted, not alone upon the hills but along the river
banks. Here, by their roots, they not only increase the liulght (lnf,

| but give firmness and cohesion to the banks; prc\'clnt. t l](.‘. W ;IS 1}
: ing in from the river-sides and ne‘lghbourmg gent ¢ uplands o
| clay and sand; and by the promotion of the porosity of the soil

i

!

country is dependent upon the control exercised by Govern-
ment over our fresh-water channels, and the directions given :
and insisted upon for muintaining a sufliciency and proper dis- TR
tribution of {rees and brushwood and forest, it

The methods suggested are the natural ones, and would he HINE
amply suflicient; nevertheless I find that these proposals meet
with considerable opposition,

i
—m e

o
R

M ACRET S
e b Rt < 1 i i

dll 1y 1 offect e ad The opposition to them comes from men who are extremely |
r P ' ' T. x - . R . ; ;

: l l i ﬂll‘(llllrh the ﬂg(‘-llcy of their 10(}tS, the ool .(, ce ll])(l'l\. ]‘IL. Ill(. active in advocatine the construction of : stconasion of oY

;' ’ i x‘ : j()illillg lands of the lateral pressure of the river water imland 1s [ a 0O

across rivers, and the elevation of the natural river banks by
carth or other artificial embankments.

10 secared, thus giving a continued supply to the sub-soil moisture,
! The eftect of locks is to obstruct the natural flow of the

) necessary for the nourishment of grain crops and other forms of

E «i ;- vegetation. ) i svors of Eneland -: ri\'el's,' :'u'ul to create i.nundations. They lessen the “working” 3
LT More than in any other country, the rivers o ‘Jnn .n}u : capabilities of the river; hence, the natral carront bebue | l
EL L | discharge theif waters into laj‘gf: cshlm}'lessoft;(‘hed(i?l(:%-l-’td]ee : stayed, an opportunity is given for the silt to deposit. By the % ‘
HIEHTTEL Thames, the Severn, the Mersey, and, “.1-, ﬁ) ',‘u-llt’,l ndi}tim; construction of locks we simply convert a chammel that is in- e |
T are examples of this, Upon these estuaries The o u‘]cu it tended by nature to be the storage area of clear fresh and SRR E i
T 183 ,r of all our rivers is at t_he present 11101}10111; LTXO'l‘t‘l.llg \‘\‘ Elt :;:lllgi,rnlw gent-ly.bqt COl.ltill.uously Rowing vton inta oo i nd T g‘ |
HLRERIRE ‘ ’ appear to .beapamdomcal mﬂuence.. I‘l.lc' e§tu.1}|es._a‘u, letcllis g water is insanitarily stagnant and inferior for the supply of SR
LI el less capacious In depth but more exfensive m m(.‘at,. ..m(f‘ is not Jrinking water to man and beast, L |
"% MERIRRRR 50 much in consequence of the agency of ocean aT(ll‘ﬂs, ]1 y of Then the banking up of rivers is attended with consequences s
HiaEe 1, lessened activity of our inland water streams. e volume : even more. unsatistactory s for, if we bank 1 5 tiver Sitheet i
Al ]' : water in our rivers no longer forms a barrier to the enh‘nnce’o‘ fenoving the sit, and thas ectoring the nataral bed we meos l
s ‘% i tidal heaters vp their channels, and ?n]lllS,eqmlmlﬂynt'}:ed?,l,ﬁil] O‘Iﬁt the level of the river itself; and if we do this, obviously the S ?
G i’ which the Sﬂ-lt watqr washes is Interally ?3“. ?ln"l.u] ‘l i’ Wit water from the river will percolate through the thin embank- ,
A ereasing ; while the 11101'0515(:(1 amount ?f rver ?l t, \\ﬂ?‘l(}( (lothe ments from the river on to the fields, the position of these being i |
i by conjoint agency of yiver and ebbing tidal water; ane t thereby rendered more dependent than the river itself; while if, 5 i
ocean sands, inereased by the additional influx of salt water, |

previously to banking, we remove the accumulated silt, it is im-

are contributing rapidly to the filling up of estuaries impera-

tively required for the maintenance of our commereial prosperity.

possible to conceive what advantage we can gain by elevatin
the banks, as in most of our rivers the silt occupies three ang

i Bars are forming at the 1“0’“ﬂl of most of the 1-1\'ei‘st]0f four times as much space as does the average volume of river
41 England, as for example, the Thames and Severn‘, and the water. Sl
L Humber, &e. The enormous loss the country “:111. Sl}sm{"r We require in this, as in most other things, to imitate nature il B
it should means not be adopted for counteracting this is sunp Y and to understand her methods of working; and we must insist IR NS

ik incalculable; our stability as 2 nation, and the very 1“'55 Oft 0_1111 upon it that the health and happiness audosafety of the commu- il i

HELRLS inhabitants, will be jeopardised by the continued and utterly nity will be imperilled if the rivers of the country are not kept L ‘ ci ! !

i indefensible neglect of the water ways of the country. - in an ethicient and satisfactory condition. IR

I The effect of an i}ll‘tlsll of salt water along “l‘“‘}“(ﬂls tﬂl As sanitarians, therefore, it belioves us to warn the Govern- i ‘2 I

f ought to bhe filled .w1th pure, clear, frc.sh, and norma ll‘lfd ment of this country, and of every country, of the destructive il ? "t

_ water, is obviously in every way (_{eSt""the to vegetation, 'l N and devastating effects that must surely succeed the continued i { -_

FE not in accordance with the requirements of the neighbouring nealect or improper management of water-channels, and of the AR B M{ :'
g cities and towns, and cultivable lands. . <t for happy and comforl;—giw.-'in,g;:,r consequences of the adoption of a i S ; ‘

SEUTTSIN 1 We have pointed out the absolute neccessity that BXlSt? o simple, intelligent, and plainly evident policy, having for its 1A

HEILIES LF taking into serious and immediate consideration the llfllll“e object the elearing out of a country’s water-ways, 5 ‘? S

iy qH deterioration our rivers are undergoing, and bave ex.pressc;( hle v Nt z i

|| P ;i}j : convietion that the maintenance of the prosperity of U ;' Ay
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Mr. Barpwiy Lariuay, MIxst.C.E. (London}, remarked that he
could not endorse the statement made asto the_mﬂuonce of trees upon
tho river. There was no doubt some conncction between the'rivers,
rainfall,and the trees. e had for some years been making observations
upon fhe temperatures of trees, and the conplusmn. he ]m‘d arrived at
was that trees had ne influence in producing rain, If trces were
planted upon the hills the trees increased the altit ude,and the higher the
hills the greater was the amount of rainfall ; and it was certainly in
ihis manner that trees influenced the rainfall. Then thero was
another thing to be said of trees—that they were colder in summer
and warmer in winter than ihe surrounding atmosphere ; and these
changes or differences which occurred in the atmosphere influenced
the rainfall, and tended to increase the rain, when the other econdi-
tions were favonrable to it.  Dr. Cooper had referred to trees as
purifying the river. Had Dr. Cooper evcr_nohced that trees which
stood on the banks of a river dropped their leaves into if, and that
thus the leaves beeame a decaying and putrifying mass of vegetable
matter, and by their decomposition produced impurity n the water ?
With respect to the carbonie acid question, he remarked that the
largest amount of carbonic acid in the air was present when lnn.ds
wore uncultivated and at the highest altitudes, and .1ts_mﬂuence was
felt in the rainfall in dissolving the hills, and bringing down the
material from the high parts of the earth into the rivers. The evils
of navigation on adjoining lands were more than 'compensated for by
the increased value of the land hrising from improved means of

access.

Mr. G. J. Syyoxs, T.R.S. (Tondon), said he was rather disappointed
with the paper, and considered that its title was its best: part. 'Thej'
had before them the condition of the Yorkshire and Lanecashire rivers,
which were in a terrible state as far as the river channels were con-
cerned. Dr. Cooper did not say one word about these things, nor did
he dwell upon the fonling of streams by the population living upon
their banks. Something more than meve Acts of Parliament was
wanted to get our rivers into anything like a sat.lsfnciorj;.comhtmn,
and that was the influencing of the whole population. With rcspeei
to the questions of trees and rainfalls, the spenker l'ecommendit
them to study the book of Mr. Marsh, where he entered upon the
whole subjeet.

Dr. Perey Fraxknaxp (London) stated that the atmosphere at
high altitudes was remarkably rich in carbonic acid, owing fowﬂle
absence of vegetation. Thus the proportion of earbonic acid present
in the air at the summit of Mont Blane had been found to be as

great as that in the air of London, both being mavkedly in excess of

that in ordinary couitry air.

STORAGE OF RAIN,~—R, PRINGLE, 293

On & The Collection and Storage of Rain and Drinking Water,

with ¢ description of a system for carrying out the same,”
by Surgeon-Major R, PraxeLe, M.D.

Wit the marked attention lately drawn to the sources of the
water supply for urban and rural districts, and the best mode of
collecting this supply, the subject of the storage of the drinking
water portion 01! it, whether as obtained from waterworks
adopting Artesian wells as their sources, or collecting and filter-
ing the rainfail over given areas, is one that must, in the not
very distant future, engage the serious attention of the authori-
tics; for, though the aim of all modern sanitary measures
appears to be to secure what is termed a *constant supply,”
yet there are some localities where from various causes this
constant supply is not practicable, and others where, though
practicable, it 1s not a wise measure on which to be entirely
dependent, because it is possible that, in an emergencey like the
following, defectively stored water may be had recourse to for
drinking purposes, and that among young men hard at work,
and probably partaken of when exhausted, and the system
peculiarly susceptible to typhoidal poisoning of a most fatal
type. The instance I allude to was as follows : having occasion
to visit a large establishment in the South Kastern circle,
employing upwards of one hundred men, I asked what arrange-
ments had been made for drinking water when the constant
supply was cut off, owing to the bursting of a large pipe, and
was Informed that the water stored in the cisterns for sani-
tary purposes had been used on that occasion for drinking
water !

I am well aware that the great objection-to cisterns of any
kind, in relation to the reception or storage of drinking water,
is the difficulty of keeping them clean, and it would appear
that on this account all attempts to improve the present system
of cisterns, with a view of increasing and maintaining the
purity of the water they contain, have been abandoned. In proof
of tlus, in the International Ilealth Exhibition of 1884, there
was not, excepting my own, one single cistern (unconnected
with filtration, which mode of pwrification mine never under-
took) designed with the aim of securing the above requirements,
and I therefore only obtained a silver medal for mine because
there was no competition. Such being the case it is not un-
natural that the attention of all sanitarians has been centred on
the constant supply as the one and only way of getting rid of
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204 STORAGE OF RAIN AND DRINKING WATER,

that which seems to be not only very defective but apparently
incapable of improvement.

Water deawn from Avtesian wells, such as these sunk by the
Kent Water Company, might possibly he used by the constant
supply delivery for dvinking purposes, if there were no filtering
beds, without the intervention of any cistern fo act, not as a
filtering, but settling chambery but this can hardly be advanced
in favour of all the water supplies for London, some of which,
instead of pumping their water, as the Kent Company do, from
nature’s unpollntable and inexhaustible subterrauean veservoirs,
merely colleet the rain-fall drawn from a given open surface, or
the same as supplied in a gathered form, by means of a strean or
river occasionally themselves of questionable purity ; in all these
latter water supplies, whether served out in what is termed a
“constant supp{y,” i.e, a supply always available after passage
through o registering meter, or “ intermittent suppl?', ne, 4
supply daily admitted into the storage cisterns for a fixed time
cach day, a settling chamber would be a great desideratum; but
no cistern or tank, into which the water is admitted by a ball
valve cock from the top, can ever b(.z 2 .scttlmg chamber; yet I
hope to be able to show that the principle advocate, by means
of the addition of the “sursum” automatic water purifier to the
present water fittings in the ordinavy cistern, or tank, as shown
in the patterns now exhibited, can supply this af an outly
within the reach of all, and thus convert cisterns and tanks in
present use into settling and storing chambers, applicable cither
for the constant or intermittent supply.

The action of this settling chamber, in the case of the water
supplied by the Metropolitan, and all other Water Companics
whose supply is gathered from surface rain-fall, either divectly
from selected watersheds, or indiveetly from streams or rivers, and
then, after filtration, is distributed for drinking purposes, would
only be such as would admit of any impuritics, unarrested i
the filtering beds, or generated in the mains by “dead ends,
and then forced through the service pipes into the houschold
cisterns, or storage tanks, being enabled to rest on the ¢ tranquil
bed,” on the floor of the cistern or tank. '

Once here, these impuritics could not pass into the body of
water in the cistern, and thus into the drinking water supply
of the household, either by the constant disturbance of the
constant supply, or that caused by the daily admission of an
intermittent service further from this tranquil bed,_by the
simple process exhibited in the model now shown, whiel: was
in the International Health Exhibition, London, 18845 these
impurities can be removed without interfering with ecither
service,

I, PIINGLE, 205

As regards the collection of the rain-water from the roofs,
some such settling chamber scems to Le almgst an absolute
neeessity, for, though a filtering chamber is frequently attached
to many underground storage tanks for rain-water, yet the
impurities met with in this water, such as soot, &e., owing to
the mamer in which the rain-water is admitted into these

tanks, cannot, by any present system of filtering or settling, he

so removed from the point of withdrawing the water as to
admit of its being culllcctcd in the vicinity of large towns,
sufficiently pure or clean to be available for any domestie, and
certainly not for drinking purposes,

The water collected from each shower of rain, when admitted
into the tank, disturbs that which has begun to settle; and,
except when a considerable time has eclapsed between the
showers, the water eollected is but ravely fit for any practical
use, and thus, with the inerease in houses, and their consequent
additional smoke and soot, the collection of rain-water has now
been very generally abandoned in the suburbs of large towns,
as worth neither the trouble nor the expense. Such was re-
marked to me when I came to Blackheath upwards of two years

ago; but I was satisfied that the principle I had employed for.

the collection and storage of water from the hill-side streams in
the Ilimalayas many ycars ago, as the drinking water supply of
oue of the largest Sanatoria in India, would suceced in the
case of rain-water collected from the roofs even on Blackheath,
and my cxpectations have been more than realised. The
samples of the rain-water now exhibited were collected by the
application of this principle to an ordinary eistern through
which the rain-water pipe passed, and the deposit from the
“tranquil bed” of this settling chamber, and the substance
whicl: floats on the surface will, I think, be conclusive evidence,
that a cheap, simple, and efficacious mode of automatically
pwrifying rain-water has been arrived at.

Here I would draw attention to a valuable paper read at the
Croydon Congress of this Institute, in OctoLer, 1879, by H.
Sowerby Wallis, Esq., F.R.Met.Soc.,entitled “Rain collected from
roofs considered as a domestic water-supply.” Mr, Sowerby
Wallis in this paper shows the vast importance of this subject
m the following instructive sentence, to which I should like
to draw marked attention : “ We are entirely dependent on rain
for our supply of water; for, whether we catch the water
which falls on our roofs, or obtain it from shallow or decp wells,
or from streams and rivers, it is nothing more or less than
ain”  Though this was written only seven years ago, yet the
subjeet of water-supply has in that time advanced with strides
orrather bounds, which can only be calculated by a reference
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to the enormous sale whicl popular works on the water-supply
question, written by such authoritics, as Sir Francis Bolton aud
others, have obtained,

Without doubt the International Ilealth Ixhibition of 1584,
and the conferences then held on the subjects of water-supply
and sewage disposal, gave an immense impetus to the study of
these most important subjects, illustrating in a marked manner
the foresight of Alhert the Good in 1851, and holding up to all
Europe the insequ‘ahlc conneetion between the following, as
regards the health, and, indeed, as was proved in the case of
Naples and Spain in 1884 and 1885, the wealth of nations,
viz., the intimate relation between the health of a city and its
water-supply, and the sewage of the same and its disposal.

The more the question of sewage disposal is pressed the more
are we driven to the two great sources of watery viz, nature’s
inexhaustible and unpollutable reservoirs, in this country under-
ground (though in the Himalayas above ground also, as in the
glaciers) and the rainfall from roofs. The former was remark-
ably illustrated at Brighton during the Congress just concluded
of the Dritish Medical Association, when, thanks to the kind-
ness of the Water Company, opportunities were granted for a
carcful study of their most remarkably instructive, indeed, won-
derful waterworks, designed and carried to such a state of per-
feetion as to leave nothing to be desired for supplying the wants
of that “ Queen of Watering-places,” under the head of water-
supply. The latter, though in certain loealitics of limited rain-
fall, neither so equally inexhaustible, nor yet unpollutable, is
nevertheless, when viewed as a whole, in these sca-girt islands
of the ocean, if colleeted, very considerable, and if carefully
stored, remarkably free from impurities; while the most visible
and chief of these impurities, viz., soot, in the settling chamber
alluded to is, when automatically washed, made to act as a
valuuble antiseptic to the whole body of water, and also, when
collected from the surface of this water, a marketable commo-
dity with a recognised fixed value, as the basis of a superior
black pigment and as a very pure earbon.

The great interest now attaching to the question of the
disposal of the sewage, not only of large centres of populations
but even of small towns, and the general desive to employ it for

ood instead of throwing it away to be a source of danger to the
public health, or an inexcusable waste of valuable substances,
bring into marked prominence the subject of the storage of the
great natural source of the water supply, viz., rain; but unless
our present knowledge of sewage transformation is greatly
improved, it may for the present be found better to waste
without injury, than utilize with risk to health. It is idle,
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if not criminal, to shut our eyes to the great risk to the public
lealth incurred by even the simplest and most common effort
made with the double view of disposing of and utilising this
sewage matter—I mean the employment of the contents of the
ordinary cesspool in rural districts, The manner in which this
is done in some places would undoubtedly account for much of
the sickness brought to large centres of population by the milk,
Nor are all of the extensive and costly systems of water-
supply for cities with populations of over 100,000 quite free
from this risk of danger to health. One instance comes to my
memory in which the rainfall over a given area, aided by the
danmed-up waters of a hill stream, constitute, after passage
through filtering beds, the water supply of a large manufactur-
ing city.  On the banks of this stream during its course to this
(l:ll].l are more than one village, the entire surface drainage of
which can only be into this stream, while the other sml?tary
arrangements are not such as to add to the purity of this water.
Again, what kind of manure is thrown over the fields which
make up the watershed of this or any similar collecting basin 2
In short, the more the subject is gone into the more the proper
alue of rain-water becomes evident,  And as there are few cities
who can fall back upon a Loch Katrine to supply its wants as
Glasgow las, so it becomes all those whose water supply is
liable to pollution by any means traceable to this matter of the
disposal of sewage, to see to it hefore an epidemic directly results
from that which should never have been originally permitted.
I repeat, therefore, the denser the population on the land the
more need to gro deeper to Nature's reservoirs for the water, or
higher for the origin of all, viz., rain. The deeper we go for
the water by means of Artesian wells the more we limit the
sup])]y in the vicinity near the earth’s surface; for an Artesian
well, as has been amply proved lately, oradually exhausts the
water supply of the little wells above it, until they have to
be abandoned altogether. True, the Artesian well amply
supplies the place of the abandoned ones, but while the water
drawl} from these now dried up wells cost nothing but the
pumpmg, a wafer rate is now placed on the water withdrawn
fr(_nn them, and its nse rendered compulsory. Thus again are we
driven to the importance of rain-witer storage whenever prac-
ticable, In India, for instance, in places where pure water is
Sc:;l'ce the natives adopt a simple but very effective plan for
g;)a{{ee(;tn:l%(fluul].ﬁ?rmg the 1'ai1.1; \'iy:., a.]m'ge s‘heet tied to four
; a little stone put in the middle for the water to be
drawn to the centre, and thus fall into the earthenware vessel
placed b‘e]ow to receive it and convey it to the storage jars.
Mr. Sowerby Wallis, in his paper, enters into full details of
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) i : 208 STORAGE OF RAIN AND DRINKING WATER, i
i . H f
' i . o Yo eAlar s s reted from slates is of great importance, and thus a sreater 1
l ‘ the m".‘f““ Emd its (h?h'lb“hn“ in this (‘;mmh‘y’ b“,t to 01'10 who gﬂlll(::nt and & purer quulit)?of v 'ntelris now (;aplnblc (l)f colfelctt‘?ftn, Il ah
has resided in the Himalayas as I lle\f; flmlc for "ml:l-‘ ) G, from the roofs of the vast majority of houses, not even excepting S
; and scen the mighty factor that snow proves 1tsqlf.t0] e the the labourer’s cottages, than couid be hoped for thirty or more L ;
Eitomge of wutcr, it will be c.\‘ldcnt', that m:.u}'y places, e\'c,n years ago. The picf-lll'OS([llG thatel in counh‘y villages 1s now 1 ; :‘ ‘
n this country, the snowfall is \ulm}b]c 1{(!(!15'1(;111 tg nature’s fast disappearing, before the wonderful development of the il
.r ‘dt(f ‘,-silll},)ply lf(n'. H{]S 1 em‘th{, nu‘:?t.otnl}] ‘,H l,t., i;t .S, ,l.l.t 3 t]t' slate frade, and here the benefit of a good system of collecting i AN
1 gradually melts, and then passes into her {-il Ak reservotrs to and storing rain-water will be at once visible, and gladly taken B
which all_u§ on }"}s be(.:n made, and this it docs .{_;_'udually a.'"l advantage of, if the principle is only cheap, simple and é{}'ective. i i
| srely, differing in this respect from a heavy rainfall, which Undoubtedly, the late stringent regulations regarding the smoke SBIEL
q flows off the land into the drains and rivers and thence into the o o o o o

nuisance caused by furnaces, have considerably reduced the

e, Wi ittle storage having been effected in this hurried : : :
sea, with but little storage having been cffeet t fed amount of soot in the air, and on the roofs, and thus to a certain

passage to its visible but temporary bourne.
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extent greatly facilitate the satisfactory storage of rain-water E
; T . . aper Qe A . Hio : o bt ¢ ‘ aliale « alll=he !
n 3 I ]mﬂ:]e" 51;1\:0::'f';:lllel(:is!](;::n’:‘llllig,sil??et:;t Et"';‘ ('Inl“::itgll:il;u:\lltllll(l,;llti(flc?f from the roof, if the sediment or impurities ino’f.he water could l;
i OéClll"DQO‘fl‘ll‘ south in these isl'njul‘:"md‘I am satisfied that the be allowed to settle, but this Is impossible with the present i
s EEn fl'cc(l::l;l of this snow-water from leaves and other impurities system of aduitting the water from the top. Again the kind of o
T and the possibility of removing the soot, makes the snowfall z; 1‘00[:' has an important bearing on the quautlt).’ of soot to be SR
I RLEE valuable fl’( Idition {0 “the \\'utcf? available for storave in under- purified, though few roofs could be more unsatisfactory under A R
HELE ! vatua lbt‘ L ' e o this head than the roof of my house at Blackheath, with the g
AR grounc tanks. Wt  into the details of water from which I have carried on my experiments since 1884, L
LHH b It would take up too much time to cnter into the details o This roof is a \/-shaped roof, closed at one end with a wall as I
S,i AEEIERARE b the importaut part snow plays in adding her quotumf} tol th'e high as the highest point of the roof, thus really converting my S
1, ! *H K \i':ilflt'.l"-illﬁllp', ll’)l.lt "lf.s t;llltill‘;lljtfl)q:\\:(]l::;z :(:e(t,llﬁic }‘q:% ll?:lﬁ roof into a kind of soot trap. At present very few roofs are I i
A l Studied the subject In the ! ‘1.")‘. » WICTC 8] (l W Ctho constructed on this pattern, though once it was a fashionable - E N 1B
sgaadlad i opportunitics are afforded for this mquiry, not only among 11 style for the frontage architecture of houses; the present sl
ALRRELRH B “1‘“1‘35 of glaciers, “']‘9}'9’] as ﬂ“_’ lls‘"‘l""f:[' bSl“gS, the t(lJleirl!ﬁl prevailing style however is the ordinary sloping roof, from which SHE
I RREL i 4 .II“J'EH_[ up the d(l’l)}'hs" s ts.t(n ¢ %‘SCS’“ ‘.“tl é’”“_P‘t‘{:’ 'flcﬂ",ﬁ; soot is casily blown away, and finds very few places to lodge in; [
HEELEEERESEN. side sfrcams I}S('i( . ‘Of; ‘ﬁ“ga 1'30"‘ 'l.le 510'::(}3“ ‘m.lsf“’llob t]ttlac the difference between these kinds of roofs as regards the S
HEASTEIESRES mountains sow their fields, not according to the raintal] Bih 1 amonnt of scot in the rain-water is very considerable, and I sl
HUETEELRRS ! snowfa’ll, as 1t 1s the gradual melting of the latter which feeds enter into these details, as they aid in showing the severe test to e
i 11 ¥ nature’s reservoirs, fromr\_vhu,nce 'mO]St of the 111{!11-;151(10‘ s't;.l'eams which my system has been subjected. ! f
IHTEERLIE S | ; “l'lud_?(! to ﬂo“’l- I'“ lf]‘““)l"‘s“l;‘“? the SOILFCES © X ‘ﬁ?(’ S 1;{1!}11 The following is the system I have adopted, and it was exhi- i
CINTEI N are x-151.b]('3, anc «'ll’(]’_ ‘i““,“ -t?l' o cue to @ TCIATRADIC 1_1a,ulba bited in the International Health Exhibition of 1884, where it 1t
RHEERRE ISRt syphonic action, which, in reality, is nature s-automatzfﬂ s ty took, as I have already stated, the highest aud only award, viz., et
i T which her reservoirs are kept flowing ﬂx‘ fixed 1'atelf1\(}m‘slm 0 asilver medal. In that Exhibition the system was exhibited i
cight months, ie., between July or August, anc . m}C' 0}1‘ with reference to the ordinary drinking water-supply, and in the 1R
Alm]’ according to the capacity of th.e reservolr; lf ory lt'bl?l;m Exhibition of this Institute at the Leicester Congress last year, HEs
the date of the first burst of the water-flow is regulatec . 1-.) le, owing to the absence of rain when the jury were examining the | i
amount of tl.le snowfa]l_m th'e winter acting on t'he1 ort m{"!lt)' exhibits, it could not be seen at work; in the present Exhibi- | } il
rains, the period over which this flow extends in a fixec quan 113 tion, however, it is exhibited as attached to an ordinavy rain. A
is limited to within a few days, for the flow ceases with the water pipe, and, with the aid of the miniature barrel now RIS
same fulness and suddel.mess with which it began. iy i shown, I will try and illustrate it. The chief feature of the BE i
In calculating the rainfall in this countuy, all;d espeenn ? ﬂlll; system consists 1n leading the water on admission to the floor SR S T
the suburbs of laxge towns and cities, we must bear in minc of the cistern or tank, by means of the addition (now exhibited G
;II]I.I)OI'tﬁllttl.)“l't ;:]he ]atgl]lllqlt;eas? 1111 trooﬁng with s]late. tllmfill(:goil; and patented as Pringle’s patent “Sursum” auntomatic water i' R
iis collection, the capillarity of slate, as compared with tiles, ; YT S . RIRRT
reduced to a Il,lillimllllll, whil'za the absence of }ime in the water burifier) to the present water fittings, and then turning it up m e 3 ?
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?: 302 STORAGE OF RAIN AND DRINKING WATER, ' His f
1 ' . A necessary warning appears advisable here, viz., that lead ST
e at once this fine carbon passing upwards to the overflow in the should in no way be bronght into contact with the rain-water, NN
' otherwise scttled rain-water, I have found the following very as from some experiments I made by storing water in a glass D e
1 cheap and simple mechanical filter effects this arrest Yery safls- cistern, with a standing overflow lead pipe fised at the hottom D
di factorily, and except under the conditions alluded to hereafter, of the cistern, I am satisfied from the special opportunities the I j
1 “ : [ : sufficiently clears the water fm: drinking purposes: An ordi- rlass sides of the cistern gave me of watching the action of this A
LT 1 ) nary thick glass eylinder, 1} inches in diameter and cight ain-water on the lead, that its injurious effects must be not AL
H i inclies long, with one end contracted to half an inch, and the only very considerable, but very rapid ; fortunately zine or SEEILER
i i other end turned slightly outwards to lold the clastic tube; galvanized iron can completely supplant lead, without the HEA
Hl i il 4 after passing a small picce of sponge into the “"“'1'0“'0(11 end ]the slightest risk of any injurious action resulting, AL
N cylinder is filled with granulated animal C]"""(‘Oﬁl]s tf““‘ “}“‘lt],“‘r A late writer in a 1)0])1115}1“ periodical describes the London e
Wik e sponge is put in at the t(’l: to keep the clm?con lmmt] “"]fi ' watcr-su{)ply as follows ; “The most characteristic feature of L
HHITER out; over this an elastic tube is passed aud, when the o llLl ](_Il( the London water is its hardness.”  And such being the case, i
t‘ Wi of the tube is passed over the centre tapin the settling c mm')cll', the value of collecting rain water for washing purposes, not for Al r it
& 140 the water is turned on. The purifying action is only meclml_nca R clothes only, buj: for the skin, is self-apparent, but the “ London AR
N RN and the two sponges and rough charcoal arrest the minute blacks ” have hitherto put an effectual barrier on the attempt ; ML
sl particles of carbon, and elear water is drawn off. if, however, they can be overcome, there can be little doubt b Lt
il : This mechanical action is well illustrated by the carbon the collection of rain-water would be readily undertaken, 1In- i ] ‘¥
- I 1 gradually almost closing up the filter, so that the water at ‘]atst deed in many suburban residences attempts are even now made, O
HETLEIEE only passes by drops, whereas it at first flowed freely; ‘to pr)\]c and I have known, among the poor washerwomen, of an old DR L
HIRERELD this still further, if the two sponges and the charcoal ave removed, sack being tied to a rain-water pipe in hopes “to stop the AT
CHAUr and all washed 1n a basin of water the carbon quickly leaves the blacks.” Some of us may also have scen water in white china TR
EETIEnse ) charcoal and floats to the surface, })assmg over the edgos if }nqre basins into which we almost hesitated to plange our faces, fear- HR
l :lf; l | water is added, and a fewsqueezes of the sponges underwater 010{13 ing they might come out, even on our return from Louden i s
TR out the carbon, which also floats away ; and' when‘ sponges an blacker than they went in. FlEdb f i
88 I : S charcoal are replaced as hefore, and the c_s:lmder is re-attached While on the subject of soft water for washing, T ma il i
HIATEH A to the tap, and the water turned on, it will be formd to flow mention that the very hard water of the Kent Water Company, i il ;
J il EEIRRE / as freely as it did at first. I enter into these details, as Ilﬂ““;k and other companies (_Il'a\\'illg their water from the chalk strata, :f L }
I i 4 % they will admit of asimllar_ ﬁ;lter b_emg made f;t.al\'efj'llll?( C‘{i‘ls‘é very often producs:s in children, m!d sometimes in adults, no IR t J
i : HERIE cost, the one I now exhibit be.m.g that which g ;m‘ft] o matter wlmt_ soap is }1se(l, an eraption on the face :mfl hands, ’ I i
SRR ) IRAS) described, and it cost only one shilling. I do not wish b due to the lime in this water, and its action on the skin, when Ay
144 i glﬁ understood, that the sy§temI1-ec01mneufl will effectually 1:111;)]\2 cold o cast winds have to be encountered ; this has sometimes fRs i
il :& ! !?1 all roof impurities carried down the rain-water _]HPO? m (’ihcsle been mistaken for a constitutional disease, for which various 2 1
S ;; storage cisterns or t-:mkS_, but merely, that it will p at_zcn o internal :.m(l loc.nl remedies have been given and applied, but i
WA L impurities as far as possible out of the reach of passing ]-ln which a little rain-water has completely removed. R
SEELEh }{ hy the water drawn off for domestic, or passing off fOl Stm“o‘l’ In conclusion, I would only state that the coal, or, as T have 1 l ’
il s purposes, by permitting them to rest in the trauqml. bed,‘f;}l( termed i.t,_ “sursum ” black (to distinguish it from the bone, : § '
{ERi ;;fil ] here to remain undisturbed cither by any more roof Jm]l)_uil lef lamp, spirit, and gas black of commerce) which I now exhibit 114
§ ey HES passing throngh the water Elofvnwards, or the constant 1( lSt ‘lllq ’ and which can 'be co]les:ted in quantities varying with the 5‘- ;
] t}:{ﬁ! ny ance produced by the admission o{‘: the water collected, lfll'l‘ o)f : amount of soot in ﬂ.le air, from the surface of this settling | '“
{EANAER LG I & i be from a passing shower. There is however one specw§(1) ro chamber, or when dried from the bags fastened over the pipe gty
VERRTE R U i W impurity which I consif]cr must seriously interfere lw1’c}(1 Tl]fg of the overflow, has a distinf'.t 11.1a1'_keta1.)]e value, and, in point, i ‘i
I .1'7[ i attempt, either at purification or storage, I ““E(te 23“‘&" of density of colo.u}' and purity, is superior to the best black of AL
i '_5 ) droppings of pigeons on the roof, though, if any substance ” commnerce, viz., spirit black, gas black being so little collected Capl
2l 3 : minimize the injurious action of these and similar impunities, 11 that tle supply cannot be relied on, Tlhe superiority of the L
AR L is the constant passage of minute portions of a deo‘dorlzmg an “sursum,” or coal black, need not be a matter of surprise, the 2 L
E? b _fi s’ antiseptic substance like carbon through the water. * H (;.
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15 process of purifieation it undergoes, and the 11111}}1te }lfu i %1 n i
{ . which it passes thvough a body of water vnII‘.\ 1;1"] 101111 ‘ tto ;. :
[} I 1 . * ‘ i
(%> : : » surface, must, I think, place it, A
e 4 ft. in depth to float on the ; ) s, PRACC I
: 1 when compared by the ordinary methods 0{: comparison with LECTURE TO THE CONGRESS, |
: ' other blacks, in a” high class as regards purity, minuteness of 3
] division, and hence ‘liglltness, freedom from r“ttor Lilllllt'l‘i e
y ¢ . . . . . N
': - e . X ‘ ntensity an _ BY q1akT
; il hence f:lc1i!1t_\' ]an(l thoroughness of mixing, and i y Bl
: I deepness of color. . "o g
I : ‘ { 'l]‘]w cinder, as collected from the “tmn(*m.l I)o(], when EET
: i ‘ thoroughly dried, has also a marketable though inferior value, Carrain Dougras Gawvrow, C.B, D.C.L., F.R.S., &c. B
) as it is only applicable for the coarser kinds of black paint. 1 1
15 - Jose by adding that it seems certainly a new and favor- L
‘ b would close by adding b ¢ "o contain CH
| b 3%‘ able point from which to view ¢ London soot,” viz, s contain- Syt
f;. ' i i ing a substance capable of forming the liasns of atb.l:lc;l]\ plgmin: : il
' SR " »similarly-prepar iement in the marke REHE L
1 . wrior at of any similarly-prepared pi ! ) . . . . dle gt
1Rt l E; suplulm tg)f)llllrltuf “,?lt lllll'if\'} lalll to be ‘done automatically, Tne object of the Sanitary Institute in holding an Annual b i
: ' E;;l a?}i(%i ) tc aizurther e{i sense, trouble, or interruption, and fhus Congress is to endeavour to excite the interest of the com- i ;.L;a
] I 1 l wi l'(il]l , o pwic 'isl . tl,lc case of the refuse of gas coal, “a munity in sanitary knowledge ; :m]d I do not t]]““kbthalt I can L
5 AR YOSSTILY OV ‘ - yvour ti re usefully this evening than by drawine D
: a4 P s » occupy your time more uscfully g than by drawing it
A valuable residual, your attention to one of the most valuable pieces of work ik ?g
jib Li I ARER which the Sanitary Institute performed I:Estlyem', and W]llC]{} : i i
gttt b . . . Y S
P bears a special relation to the question of the prevention o W
sifils N R . ) A . N . A1 P H
2L A8 K discase, viz., the publication, under the auspices of the Sanitary i! i
] . ! i N . * te . Gk
a1tk ) ‘ i Institute, of Selections from the Leeports and Il_’-rztmgs of e
SHEE RN Y. Dr. Farr, on Vital Statistics, under the editorship of our AR
v ) l- { g . ) Ny ISFIBEaE
(gl b eminent member, Mr, Nocl Humphreys. _ _ i ;
G e Dr. Farr laboured successfully, in forwarding the sculanctla o]{; L A
Higiils vital statistics, for little short of half a century. Indeed, CEEELLY {
: 1] i 5 may say that in this country no one lu-ls rt_endered a greater b Hil
HE1He v ‘ 3: service to this branch of sanitary investigation than Dl". Farr, ikt
HI AR and the pages of M, Humphreys’ collation of Dr. Farr’s work L
Han ,‘i} T are so replete with interest that I trust that the account of i
ANk ’d some of his views on pragtical sanitation, which I shall be able
¥ }i HEEg to mention to-night, will be the means of inducing many of
LG you to study them for yourselves, .
R iy The science of vital statistics lies at the f01_111dat30n of all
HUHE accuracy in sanitary research, The national registration of the ;
AL EHAEE! 'if; causes of deaths, which has only been systematieally carried on b
i H LR A4 . " » HE ]
G NHES over the whole country since 1888, has given greater prominence L)
i Jl SIEES to the principles of physic, and has enabled the science of EHEE
HInT AR R medicine, like other natural sciences, to abandon vague con- NI
N .1.:r__§ :_t Jecture for facts accurately determined by observation, and to ' )
St Ut [ substitute numerical expressions for uncertain assertions, ) Al
1y b g The registration of the canses of deaths necessarily leads on ) IR
£ My to further investigation. L . H ?
i lk‘ For instance, it induces the study of the locality in which SiHBh
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