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14 i ' 15
R } Tk President of the Scction, G. J. Syymoxs, r.r.s. delivered the b
: g ) following Address :— Hi
3 FHIER B ; i
o R L | ’ i i’ Tux title of the Section of Sanitary work to which we have to <
g 5{ e % 5 5 devole onvsclves fo-day, is one which naturally suggests an idea i
fEt ’ ei which I wonld not for s moment attribute to any one present, 1
E; 3 f H ﬁ but which is, I believe, sufficiently general to be worthy of 1
HIAE ; : i destruction, i
1 HAR TJ ]! The idea which needs demolition may be designated the worship 2l
| : PR of the practical. I have little doubt that the perusal of the pro- i
t' it 1 ‘ : 5 gramme of this Congress has led to some such remark as the fol- i
THIIE R ) " i lowing :— Well, the first day devoled to Sanitary Secience and i
it l? ; 5 Preventive Medicine, and the second to Engineering and Sanitary .
di Construction will, no doubt, be very good; but what is the use of
L making three days of it, and having a lot of dry scientific papers
, of 1o use to anybody, and incomprehensible by any but dreadfully -
., scientifie people P : i
This remark conlains two errors—(1), The assumption that there P TIR B
¥ : is any difference or distinction between science and practice, except, R
- i perhaps, that science may be regarded as the teacher, and practice - { 2
¥ ) : as the pupil; and (2), the assumption that scientific papers are SR i 41
- H ] : beyond the ken of ordinary mortals CabE
} 111 - As T have already said, I do not atiribnte this idea in its crude A
I 0 ' form fo anyone here present; but 1 think that you will ngree with ‘ ’ i :
R i me, that it is in one form or another sufliciently prevalent to render 1 '
e | o
g I.. _{.‘.“JLJ,if,_ : i U . = :
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it worth whilo to show that it is not merely wrong, but oxacily the
opposito of the truth.

1, therefore, purpose taking the branches of seience mentioned on
our programme, and pointing ont somo of the points of contact
between these branches of scienco and Sanitary practice.

METEOROLOGY,

Let us take, first, temperature. Meteorologists can tell us the
rango of temperature to which wo arve Jiablo in this conntry; but
who will point to even one house so constructed ns to vesist equally
well, extremes of heat and of cold?  As regavds the majority of
houses, built solely in order to bo sold, it is patent to everyono that
this consideration is entirely neglected.  The walls aro so thin that
they allow the internal temperature in summer to run up to cighty
degrees or more, aud in winter down far below freezing.  There is
rarely any outlet for the foul and heated nir when it has found its
way up the staircases; landlords never think of providing outside
Venetian blinds, and the rooms which face the sun beeome veritablo
heat-traps.  Lverybody knows that foul and heated air ascends,
and yeb (owing to the rare adoption of Irench windows) nincteen-
twenticths of nll the rooms in England have mo outlet within
cighteen inches or two feet of tho ceiling, where, conscquently,
there is a permanent stratum of foul and heated nir; and, as if
with o desire to aggravate this evil, n quantity of gasis burned
in the rooms, and the deoxygenized air rises into this stratum,
and remnins there. Perhaps, if it were possible to compel every
bnilder to remain for an hour with his head close to the ceiling
of the rooms he built, an alteration would not bo long deferred
nnless, indeed, the foul air killed them all. Lverybody knows all
this, but few indeed ave the cases in which any attempt is made
to remedy the evil.

In cold seasoms it is equally discreditable to hear on all sides
complaints of the inconveniences arising from frozen water-pipes,
and from their lenkage when a thaw follows. If the temperature
in England ran down to twenty or thirty degrees below zero, there
wonld be some excuse for such occurrences, bubt our winters are
never so severe.

fPhis reminds me of another case in which a litile meteorology
would have saved several hundred pounds and much inconvenience.
An engincer laid out the waterworks of an inland English town,
and cither from economy or want of expericnee, he put his maing
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only one foot below the gronnd. Lo madoe no inquiries as to the
temperature of the soil at that depth. A great frost came: tho
temperature at one foot went below thirty-two degrees, and so large
a proportion of his pipes was burst that it was virtually a case of
new mains throughout the town,

Another winter accompaniment whieh has ocenrred for hundreds
of years is always a source of great confusion—I mean a heavy fall
of snow. No one seems {o know what is to be done, and the last
idea is in many vespeets the worst. The tramway companies
introduced the plan of scattering salt in ovder to dissolve the snow,
and (he owners of private houses have imitated them by seattering
galt on the pathiways in front of their houses. The result is, that
the pavements are covered with rotten slush of an excessively low
{emperature, 50 cold as to lnme dogs temporarily when passing over
it, as to he injurious even to tho well-shod, and almost unbearable
to the shoeless wanderer. It would be very little trouble to sweep
this soft slush into tho gutters, and 1 think that any one using salt
and not removing the resultant slush, should be not only liable fo a
stall fine, but shonld infallibly be fined.

There is one subject upon which I am desirous of speaking some-
what strongly, but which is not exactly meteorological. It is, how-
ever, only a development of the remark which 1 have already made
as to the absence of ventilation in the upper part of rooms. I will,
therefore, mention it here. It is the terrible unhealfthiness of our
churches, theatres, and other places of public assembly. I am no
chemist, or 1 would put before you the resnlts of the analysis of the
air in many public gatherings; but no figures are needed to prove
what everybody knows. As regards churclies, it is not for me to
apportion the blame between ecclesiastical architects and church-
wardens; but T cannot understand a preacher looking at the gradual
drowsiness spreading over his congregation, and not veflecting that
it is quite ns much the natural result of poisoning by bad air, as of
any lack of interest in his ministrations. I should not be at all
surprised to learn that the opening of a few ventilators in the roofs
of some of our ehurches was found to produce,not only more atten-
fion on the part of the congregation, but an increase in the amount
of the collections ; for keen interest in matters ecclesiastical is more
probable when the mind and body are bright and vigorous, than
when foul air has rendered the mind drowsy and made the head
ache.

I am not preparced to say that all theatves ave badly ventilated,
and T have not much experience of the galleries, but' I went once




LT T

htm e e et 4 o W 3 S .

R et S

——— -

A i ot g o e~ 4 g 1

176 METEOROLOGY, GEOLOGY, AND GEOGRAFNY.

into tho top gallery of n building which wo were told was to
combino tho good qualities of all such like cdifices— 1 mean the
New Opera Houso at Paris, and the heat and foulness of the com-
pound which the audienco had to breathe were such that I cannot
understand any one going there a second timo.

At more than one place of nmusement a very rongh-and-ready
but effective euro for this ovil has been adopted by const ructing tho
roof upon a framework which ean be rolled off so ns to leave tho
audience roofless for o fow minutes. 1 doubt, however, whether our
medical friends would not consider such a remedy worse than the
disease. I do not mysclf presumo fo ndvocate any mode of venti.
lation, but may perhapsbo allowed to suggest tho question, whetler
it is advisablo to trnst (asis at present generally done) wholly
to tho current gencrated by the differenco in tho specific gravity of
frosh and effeto air.  There are two rcasons for distrusting this
modo of cnsuring ventilation—first, in order to securo its greatest
efficiency, the path of the inflowing nir must be as freo from
friction as possible, and freedom from friction is too oftcen co.oxistent
with dranghts; sccondly, ventilation, depending on differences of
temperature, or more strictly npon differences of specific gravity,
is ovidently least efficient in hot weather—tho very timo when
the general public are most clamorons for an extra supply of
pure air.

The head of a Glasgow cngincering firm described to me an
extremely simple arrangement whereby cach sneeessive two minutes
9000 cubic feet of air were extracted from close to the cciling of an
Edinburgh hall, noiselessly, and without cither heat or ice, I do
not at all suggest what ought to bo done, but I hold that the foul
state of the air in nearly all our public buildings is discreditable to
the age in which we live. ,

A day or two after writing this part of my address a letter
appearcd in the Times, which was so extremely gerimane to my own
remarks that T shenld like to read it to you.

THE VENTILATION OF THEATRES.
To the Editor of the Times.

Sir,— Now that we arc upon the eve of another theatrical season,
will you allow me to draw attention to a matter which has been
broached in the Times not many months ago—I mean the ventilation
of our London fheatres. During the visit of the Comédic
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Frangaise, “ A Physician” wroto to complain of the ventilation of
{he Uniely Theatre, wherenpon Mr. Hollingshead endeavoured to
show that his theatre was fitted with abundant means for the exit
of foul air. T attended two performances of the I'rench players
immediately nfter this, and suflered much from the atmosphere of
the theatre ; on the second ocension to such a degree, that I was
obliged to leavo after the fivst three acts of tho play, which was
Ty Blas, thus missing the hest part of the picce. But I do not
wish to draw up an indictment ngainst one theatre in particular,
but ngainst onr London theatres generally, for T liave experienced
{ho same thing in most of them, even in such well-managed houses
us the Lycenm and the Vaudeville, When I attended the inangural
performances of the Shakespeare Theatre at Stratford-on-Avon,
last April,ihe contrast was very great, and there I found that sitting
through one of Shakespeare’s plays was altended with little more
fatigue than sitting in one’s drawing-room, simply because there
were a nwimber of execllent ventilatorsin the roof. I rejoice to sco
{hat Miss Litton has heen attending to this matter in her theatre,
and 1 feel sure that if you can find room for this letter it will
induce other manngers to put an end to an evil which is go injurious
in its ¢lfeets to the large and increasing body of theatre-goers.
I am, Sir, yours, &c.,

Septernber 19, A RecurAr PLAYGOER.

Excuse this digression, and allow me to retwm to the moro
dircct relations of metecorology with Sanitary matters. People of
the eni bono class are, I helieve, yearly becoming more rave, bub
there are thonsands still who would doubt what possible use it
could ho to know how many miles of wind blew over Greenwich
yesterday ; and a still larger numnber would fail to sec what possible
beaving such n fact could have upon Sanitary matters. Mr. Haviland
would tell us that Loth the dircetion and strength of the wind
onght to Le considered in laying out the plan of a town or of large
additions to existing ones, and in the past, if not in the present,
great care was taken that country residences were protected from
objectionnble winds by belts of trees, There is, however, a still
closer connection, for the members will not have forgotten that this
Institute is, and has been for a long time, conducting a series of
experiments upon the effectiveness of several patterns of cowls,
and that these experiments have been conducted with anemometers
and air meters at the Meteorological Observatory at Kew.

Moreover, questions of ventilation, both for public buildings and

12
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especinlly for hospitals, ave almost wholly determined by means of
small air meters, which ave merely delicato anemometers.

Lastly, it is a rather cuvions fact that upon the summit of that
modern Tower of Babel, the Queen Anno Mansions, Mv. Hankey
has put an anemometer.  Twish lo would put another in the convt-
yard, and publish tho records of both,  Joking npart, T held that
if premises arefo be carried to that height, tho streets must ho
proportionately wider; for tho air in o strect of ordinary width, bat
with Luildings of that height on cach side, woull geareely ever ho
changed ; ifs only purification would bo by the passage of such
portion of the rainfall as escaped falling against. tho houses.  Tho
notion of walking through a fntuve London composed of strects of
{heir present width, and houscs as high as Mr. Ilankey's, is tho
reverso of agreeable.

Take, ngain, ozone. I am not going into tho chemieal uestion,
nor the strictly meteorological one ; but in spite of all the demon-
strations of the inutility and innceuracy of the old-fashioned ozono
test-papers, I think that they were giving us moro usefulinformntion
than we scem likely to obtain from the more scientific methods
which have been dcelared to be alone of any use. We wani some
rongh-nnd-ready test of tho purity and healthiness of tho air in
different localitics, but at present I know of nene. Theo old-
fashioned ozone test-papers had, doubtless, a multitude of faults—
1 have attacked them somewhat vigorously myself, and Dr. Cornclins
Fox still more sa; hut unfortunately the arrangement which he
proposed to substitute was so claborate, that at the present moment
I do not know of a single place in the whole of the British Tsles
where it is at work. Faith in the old plan has been shattered, and
the new one has not been adopted.  Perhaps it may be well fo
cpitomize the old method and its fanlts, s it may lead some ono to
suggest o safe and simple course. And first, as to the method.

Sheets of absorhent paper were dipped in a solution of iodide of
potassium and starch, dried, ent into small strips, made into
bundles, and sold in hoxes. Obscrvers were instructed to lako
one out each morning, hang it up in a place open to the air hut
shaded from light and of course from rain, and on the following
morning to note the amount of discolouration by comparing it with
a series of ten pattern-tints supplied with each box of papers; if
there was no discolonration the entry was 0, if the paper was
rendered quite a dark brown the entry was 10, and intermediate
numbers for intermediate discolourations.

So much for the method 3 now for the fuults,  The discolouration
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is eficeted by the contact of air with the paper; therefore, if on two
days the amount of ozone in the air is the same, but the wind blows
{wice ns strongly on one dny ns on the other day, it is obvions that
the discolouration will also he doublo, This dificulty can ho over-
come in two ways—(1), by applying to tho observed discoloura-
tion n correction corresponding with the tolal horvizontal motion
of the wind, as rceorded by an anemometer placed near the end
paper; or (2), by shelteving the test-paper from the wind and
drawing a measuved volume of air over the paper by an aspirators
The papers after exposure and colonration may, by the action of
antozone or damy, bo blenched before the usual hour of observation,
and whereas 7 may have been reached some hours previously, ab
the regnlar observation hiour the paper may only show 0 or 1.
The Jate Dr. Lankester proposed to get over this difficulty, and also
to determine the variation in the amount of ozone duving the
twenty-fonr honrs, by using the paper in long strips, and winding
it by clockwork from one drum to another under a small aperture.
1 do not think that he arranged his machinery with an intermitient
motion, so that cach portion should be exposed for some dcfinite
perind—say, an hour, and then suddenly replaced by another portion,
and so on, but that would obviously be the proper course.

Theve are many other imperfections charged against the old plan;
but 1 will mention only two others. The papers were said not o bo
cqually sensitive, and therefore the recorded discolourations were not
strictly comparable. I believe that this ground of complaint arose
chicfly from the very limited demand for tho papers, and from the
fact that there was so mnch jealonsy among the opticians that,
instead of all buying from one source, cach tried to make his own.
I have left the most serious charge to the last. Chemists of high
position said that {here was no certainty that tho discolouration
was in the least degree due to ozone, and, I believe, proved their
ase by tinting the papers by half-a-dozen processes when no ozone
was present.  Perhaps, however, we shall find that the papers give
us useful information, even if they tell us nothing about ozone.

In this as well as other countries, the publie attention given to
scientific work is not proportional solely to the merit of the work,
but is dependent on two faclors: A, the social and scientific status
of the worker; and B, the merit of the work. Meetings like the
present tend greatly to diminish the value of the factor A, and I
sincerely hope that before long it will vanish entirely, and leave the
factor B the merit of the work, as its sole credential. You may

wonder at the inseriion of this digression; but it was induced by
12 #
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H | i .
; . B 1 . , ioning, for tho first time, a fow . . . .
4 I my having resolved on now m;ml{:‘onu g,l X tt 519 o (heir relation fo public health, I take one moment to say that if
H . 1.0 Jv fivo. dwenty vear . . . T
il experiments which T made neav i‘! ve-and-Lwenty )t £ tho metro any of my heavers havo ever scen in this couniry the presiding
: o .3 51 " iy Y £ ‘8 0 ‘(a . + . . . .

y i 1 arranged with f iends “\S"rl".‘g]“;l‘u:]“mq p;“C] : Noili pening of mists—I mean the iynids fuluus, or “ Will o’ the Wisp,” 1

" 1q— i "y ' others o 1elsen, svottimyge ' . h . . .
| polis—one in tho City, ono nt Whitehall, 3 ’ 5 2 shall be greatly obliged by their favouring me with full particnlars,

. ' g ! aawitll— u Y g H
Hill, Blnckhieath, Camden Town, and Camberwell—for three months . I only muke this request beeause, in the course of long search, Thave

| ; . observati zone.,  We took all the . .
| 1 continuous obscrvations of the af:_m““.tt of © tnking the precanti not met with one person who has scen it; and I am sure that,
S eI . s, oven tukimg tho precantion . . . . .
! steps that wo conld to sceuro uniformity, ey g 1 especindly after the present soaking season, drainage operations will

of cutting cach ozono slip into portions so that all tho stations uscd
: tho samo slip on the same day. At the end of the month tho
; portions were returned to mo and mounted ag one slip for each
day. That they in the least indieated the nmount of ozone, 1
| am not going to assert; but this T can safely sy, t]mb 10
matter from what dirvctim.l. th.o wind blew, the papers M t.hltt that white sheet covered all his best patients. I wish we had statistics
quadrant of - tho 1110(1:0]10113 first 1'cnvh‘vd by the wm(l. \\c]w : of the mortality in some of our old monasterics—IFountains, Tintern
nlwny‘s moro durkly tinted 1“'"“ :l.wlso.t l:‘ the _ccfl_lw.a(?l:p;l'l (t:(: ; or Rievaulx—for the localities are equally noticeable for their beauty
O.PPOS“O ql'md-mnt: thoso t.“' tho ccnrm' i n]:()f]s ;\(;_:( :(I 'H(_il)ti.s’] or i and their mists 3 and althongh the regnlarity of the monastic life
tmt.ed. Similar results '\\ero., I'lw w‘,.c' ov mnctl .\]1 " _[ “3 1 might conduee to longevity, 1 should have thought such damp
during tho cholera cpidemic 1854, and, though mo kpecin localitics very ill-adapted for such residents, It is often snggested

; 'oT msure identity of paper, 1 do not :
arrangements wero mado o ensuro identity pape " that our ancestors were stronger than we are, and that, as much of
think that the accuracy of the results was thereby vitiated. These

procecd so rapidly that future opportunitics will be rare indeed.
Here, however, we are concerned with mists and thelr influenco
upon headth, You donbtless remember the remark of the country
doctor, who, walking up a hill, passed from the valley mist into the
clear aivon the hill-side,and turning to his companion, remarked that

i
1
i
.
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to them withont knowing the cause ?  We, however, with all our
nincteenthi-century artificial and high-pressure life, know perfectly
well that a “ lovely spot embosomed in trees and encireled by hills,”

] ! ) | I tho contempt of ‘ their time was spent in the open air and in huanting, they were less
L1 ‘é Ay b very simple and inexpensive tests mn_vll)c bcnlenl 1 the LOI{\] Utn}’l e susceptible to the Samitary evils of their houses and castles.  But
3 IR i imists zone observers, but they at least prove that there ! ) ;i

Ll % The OP“‘“‘E:*“(:E' Oi"l‘:‘ :ir c:;minrr ’from th(f country tcf the metropolis : the monks, even those who were not actually stndious, did not lead

S ; I 151 &Z,olme. 1 tl“’}lCtC(l not onl " before passing over the whole of 5 by any means an cqually active, open-nir life. Were they, then, able

il d:h) 47 which 18 ORLE ! > o ] \F of it. otherwise tho g to throw oft' the effects of damps and mists, or did they fall victims
i | : I London, but even before passing over hall of 1ty otherwise g
ilf ‘

central stations must sometimes have recorded traces of discolour-
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- | l I ation.
| That there is a wide difference in the healthiness of different

L ]

'H 41 i . . .
i g . . . . is usunlly charvacterized by a damp, misty, cold, and stagnant
: ! SR ities is indis ble, and that there is more in it than 1s - °

I localitics is m('h}spu{al\)) ’ ¢ R { ] lors. 1ain atmosphere. We know that these conditions are not adapted for

S * bar rs rmometors, hygrometers, I . . . ,
i A } f revealed by 01:1101 'zom.c TS “10 i ’g ;”z thiner m'n 1o ! vigorous health; and yet how many persons will rush blindfold into

o » weat ks, 18 cqually certain.  Someth i ) .
| r ganges or weatliercocss, naky ' g ma the arms of the doctor, simply for the sake of a pretty view!

learned by the chemical analysis of large volumes of air ; something,

| T deal. io hoinee | 1 ot Paris by drawing a stream i Persons gencrally sclect residences, and tho sites for new ones,
. i grood deal, is being leavned at Paris by draw , . - )
_ Uil‘def“( a 8001 caly . © ‘1 . miuoseo];)icﬂl‘\ thg particles 3 when the weather is fine and the sun shining. Theve is no reason for
of air over glycerine and exam 'TOS ally ( L Dicontd i dian . : .
i of dust deptfnsi)lcd. But we want soxiething more handy. It is too I 3:10:111{ dlscou: mu;ng 1t h.ef pmctllce ; but ;llany : elte]ct-lotns. l?‘ (]T;ld’ ]1:
FR bad that there should be no easy means of determining the relative wiel t, ) G‘ " _Mm :I.ml _l m l(:;n 31t l‘; Ot. © flcl wiight mll( ok
THIIEREE ” tiner nronertics of the air in Lyde Park and Seven Dials. ‘ ght were spent in examining the distribution of the mists in the o
Hi life-supporting propert ye . locality, When we remember that few persons spend less than ob
HHE 1 do not for a moment say that the old-fashioned ozone papers will half their time indoors. it is surely not askine very much fo uree i
F . H . . b 1y . .
Hilly 1. do it, but they arc the ncarest approach which has yet been made, : that an hour or tw :1” 1d be d y, ted t 5 Ve o ronehl t? ) S
- FHIA R R I and I should be very glad if’ they can be supplanted by gomething an hionr or two shonld be devoled 1o examining roughly tho
LU R ot v 3 conditions of the air which will in future smrround them for halt g
. g ' witer, {heir lives TLEE
: s ; ives. SHIE
. iy . . . . I : 3
. ! 4o Lists and Miusiwe,—DBefore proceeding to consider mists m ] ] ] ] Gk
Wi - 3 1 g g You may think that I attach undue importance to mists, and ERIE1 SR
s j TH1E
1 5 R ;
;i | HhA
il | 7 S HE
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very uscful in conncetion with sewago irrigation, for it ought
ovidently to ho most successful where the air absorbs tho lavgest
amount of surplus moisture,

Hygrometry is almost identical with the measurcment of evapo-
pition, Iub not quite; becauso hygrometry considers the amount
of moisture in the air at rest, and evaporation is the resultant

1 will, therefore, give you n short chapier of personal history, A
relativo had o great desive to spend his antumn holiday in o heantiful,
hilly, and well-wooded part of the seuth of England,  Unable fo
oblain quarters on the high gronnd, he was induced to take a very
clean littlo cottnge on low ground; not, howoever, very near the viver

which ran throngh the little town. At fivst, fonre of the fumily . : :
. o i of the passage of a varinblo number of miles of air of a |
went down, and three of them were speedily  attucked with L : . " fraid '
: vavrinhlo ln.\'gl'omclrlu condition over a water surface. I am afrai

diarrhea ; another vrelative followed, and wag similaly attacked;
and finally T arrived myself. 1 was told of the state of affairs, and
advised not to tonch the water—on which all the Blame was Taid.
The Iast train had left; and, morcover, 1 felt desirous of in-
vestigating the case.  Alter dark we went out for a little stroll,
and found the air excessively damp; in faet, there wassn white sheet.
over tho wholo plrce.  Next morning, T was as il as the rest of the i
party. I had with me some permanganate of potash, and tested the
water from two or three sourees with it bat the colour remained
absolutely unchanged; so T suppose there was not much the watter

this point is hardly clear: 1 will therefore put it in another form,
Tho niv wo breathe is, you know, n compound; there is first an
approximately constant quantity of oxygen, hydrogen, &e., and
secondly n very vaviable quantity of water in the invisible state of
vapour. 1t is tho business of hygrometers to tell us how much
water there s in the air. It is never vevy great, fifteen graing of
water in a cubic foot of air is tho extreme, perhaps a trifle beyond
the extreme, which ever oceurs in this country, while it may run
down {o one grain per cubic foot. The hotter the air is, the moro
water can it conlain, and hence the high temperature always given

1
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BT with tho water. One of the party started off after a doctor; the i . .
ER ) o pury R (o b to drying-rooms; and hence it follows that though a room may be
: Ty doctor was out, but the assistant said diveelly, * Ol, no; it is not. e L2, . o w Likelv b
? phe the water; strangers nre almost always attacked like that; hut they i dry while it is kept ad n high temperature, it will vory hioly becomo
-t Bl H ¥ ) Y4 5 ‘Y& thit . M . R . P . . . .
t Lud § o 1;0 e ] . ‘ ) .) . ” ! “ y P dump when the temperature falls. A striking illusiration of this i
R koon get better, or else they go nway,  You sce,” he added,  this B is reported to have occurred ab o ball in Russia. The night was
N valley is supposed to have been under sea water not long ago, and i L . . o bt SRR
: SRR B . ) A K ” : ‘hich the ball was being SRTENR 3
; e . . . ‘- Joudless and very cold, but the room mm which the 1 P ;
: O i all the fields from here to the coast are terribly misty and agueish.” - clo T "' ¥ ’“ t conntry. closo and hot. A Indy f'lintedo- R I REH K
% R I need hardly add that it was not many hours before the whole a held was, as 15 usual T Hhat CORNALY, ] ACY TS
Ao . . N and as fresh nir could not easily be obfained, the windows being
: | [ party migrated to a high, dry and sandy soil ; but it was only by i fast ficer broke tho glass with his sword. The clear
Nl | il P . . e ' rozen fast, an othicer brok ! . i
o i sleeping in the locality that the evil was incurred, and had we only il air 1 '.] . info {he room and cooled that inside so rapidl
13 . scen the spot by daylight scarcely a suspicion of evil would have coldd mix rushed wite T ‘ P
ol e ' y 1 that the vapour became inist, the mist became frozen, and snow
f i ' crossed anyone's mind b N Vil ’ ’
S . : ST wng formed in the room.
SH IR o flgf:lty.’oconncdc]d. » ;ﬂl tho c]x.1s]tenee ° f 1}11.".{9 lsl n:(; amount of Some peoplo orr the other way, nnd espeoinlly in cases of illness;
S y ion,—a subject upon which we arce in nearly the & u- S . . .
el fport i S I . pearly The sime distress the invalids, and chicek their rccovery by allowing the air
R R satisfactory condition as I have explained to exist respecting ozone, i too d 1 so matters may chango in the mext
{4 Some very claborate, rather costly, and I belicve extremely im- & to becm.nc 00 dry. Buppo Y ° d ol e
L . . . i generation, but at present cither n doctor or a nurse wonld be con- N .
i portant observations upon this subject, were commenced more than A L der to rerulate tl SRR -
SR ten vears si d have be 1 1 under the supervisi ¢ sidered a pedant, who used a hygrometor in order to reguiate tho agtill
{ . years since, and have been condncted under the supervision o 5 . . Ind t that we are progressing i Y
{1 ; . . ‘er . i air breathed by a patient. I am glad to sce that we are progressing Fiptp
i | Mr. Rogers Field. We are still waiting for his full report on the i . fiv ) . £ the hverometr Fi
' }{ 3 ulj it i i’ in that respeet. T'wo generations back thie subject of the hygrometry R
- ] 1 gubject, but it is understood that all the old forms of evaporator ;y 5 m . b
B : f . . . : of the sick-room was unknown. Twenty years ago, a paper spout: Condrny
i ] , are uscless, and no new pattern has been introduced in their place. : N 1 A ST o
FHIHEE ' fho only two points of contact bebween evaporation data and L on the nozzle of a tea-keltle was the most advanced apparatus, an B
‘ E ' 4 ¢ Y X il € ¥ o M \ AL !
i I . . pors . [ now we have got as far as regular vaporizers ; but I have not heard Cifaf
g [} L Sanitary work which occur to me are—(1), that cvaporation data : s ieato wl 1 C i
‘K i ] . ) ) \ . i of any general demand for hygrometers to indicate when, and to AU
j: it would be serviceable in computing the yicld of storage reservoirs, : : . hab mueh is still it
il . a point upon which I believe no information is published, and not what extent, vaporizers ave to bo used, and I fear that mach ls s 7 i
b : . « v v " . M ‘. ¥ A i k
Rk 1 ) ’ P . ; left to the personal sensations of the medical attendant and the S
: much exists; (2), dala as to the amount of evaporation wounld e N 1 4
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nurse, although it is just s casy to order what shall bo the hygro.
metric state of tho sick room, as what shall be its {emperature, aud
T think it probablo that in many affections of tho respiratory organs
tho former is of moro conscquence than the latier.

There is anothor matter in which hygrometry ought to como
home to many, especinlly at a perviod when people scems so prone to
forsnke old and comfortable houses for new and showy ones,
Almost before a houso is finished, and long beforo the wator neces.
sarily used in its construction has had time to dry out, people rush
in to reside, and then there are romours of colds, rheumatics, &,
as if anything elso conld bo expected in such a climate as that of
tho DBritisk Isles. I am not going to show how the hygrometer
would enable people to adopt this course with impunity, but there
are many ways in which it would teach them what to do, and what
not to do. Dy-the-bye, there is a paragraph in Sir Fdmund
Beckett's trendise on “ Clocks,” whiclt bears closely on the question
of drying.rooms. e says—* The clock-reom at the Fxchange was
at first made with the objeet of keeping out the dust and damp in
every possible way : even the slits in the floor for the ropes hnd
sliders to them ; the clock was enclosed in a glass case, the plate
glass cover originally placed over tho escapement heing found not
enough to keep it from tho damp.  When the clock was repaired,
and some of tho brass-work replaced with iron in 1854, T suggresied
tho removal of all this glass, and encouraging instead of preventing
a dranght through the voom. This was done; and although the
wet used to stand in drops upon the clock before in damp weather,
it has been perfectly dry ever since. The same thing has heen
found in small clock-cases; they may casily be too nir-tight. T do
not mean that there is any objection to enclosing o clock in a case,
and of course it is absolutely necessary when the clock-room cannot
be kept locked against everybody but the man who las the care of
it: only there should be a draught throngh the room, and the case
itself not too close to let air through it.”

Lastly, I come to the rain—and here the points of conlact with
everyday life and with Sanitary matters ave so numerous that it
is hard to know where to begin and harder still to know when to
stop. Fortunately for usall, I need say very little to-day on tho
relation between rainfall and national water supply, because I
stated fully my views upon that subject in my address npon Water
Economy at your anniversary meeting ; and it is for others cither
to refute my statements or to carry ont the course suggested.
Unforinnately there is another counrse, which is so casy that it is
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generally preferred—I mean the ruinously costly one of laisser
faire. The question of wational water supply in its hroad features
is cpitomized on page 21 of the address just mentioned, and the
longer the time hefore action is taken, the greater will ho both the
confusion and the cost,

1 leave the question of national water ceconomy where 1 left it
Lefore s vipe Tor the anction of our legislators,

Phe amount of rain is, I need hardly say, a most important
clement in all sewage questions; T say «ll advisedly, heeanse even
where attempts are made to exclude rain water from the sewers,
no one claiins {o have suceceded perfeetly, and even if he did, the
rain question would very likely come in again as aflecting the
administration of a sewage farm.,

By-the-hye, T trast that Me. Rogers 1%eld will try to apply his
recent veseavehes npon syplons to the flushing of drains by cumu-
lative discharges of rain waler.

The remarkable absenee of some classes of disease duving the
peviod in 1870 when summer was expeeted to occur, may have been
partly due to low femperature, pavily to the absence of the usual
supply of nnwholesome fruit ; but I think pavt must also be aseribed
to the scomring of the streets and drains by the superabundant
rains.  And there is something else washed by the rain, greatly to
the Sanitary advantage of residents in towns—I mean the air,
Those who have leisure and inelination can follow this subject up
by perusing Dr. Angus Smith’s hook on “ Air and Rain.” T will
merely call attention to one proof of its important action, which is
patent to everybody who uses his eyes—it is an almost invarialle
action, but 1 will take a strong though not overcoloared illustration.
It is a summer evening, close and thundery, the air is thick partly
witlh moisture but chicfly with extremely fine dust, particles of
almost endless varviety, fibres of cotton and of wool, so0t, pollen
from flowers, granite, road dirvt, &e., &e. No thunder occurs, but
there is a downrush of colder aiv: rain begins, and in an hour it is
over, and has carvied with it to the ground an enormous proportion
of the miscellancous compound which the inhabitants had pre-
vionsly Dbeen breathing. If yon ask for proof of this, I merely
refer you to the street-lamps; watch them regularly and you will
find them nearly as good at revealing the dust motes in the air, as
the beam of light from DProfessor Tyndall’s lamp. Under the
conditions I have described, they shine with a brilliancy rarvely
seen.  Mefropolitan air wants washing, it is wonderfully better for
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the process, and T suspeet that that is one reason for tho low
mortality in 1879,

Rain as a supply of drinking-water will be considered in one
of the papers to-day ; and in twe or three athers we shall have in
before us in its velation to the yield of wells, On those two points,
therefore, I need say nothing,

GEOLOGY AND GROGRATHY.

In the programme of this meeting, Section 1 s stated to be
devoted to Meteerology nnd Geology ; but on the Congress tickets
it is said to be for the consideration of papers Meleorological,
Geologicenl, and Geographical; which seems to me much better, for
really the questions which we have to consider include all threo
branclies of Physical Science.  Perlaps we might include all
under the single term Physical Geography, or, ns 1 believe the
South Kensington authoritics now call it, Physiography.,

Physical geography is the key to the, as yet, uninvestigated

guestion of the true merits of our varions health resorts. I am
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lealth s and with referenco lo {he relative merits of clay and of
gravel, 1 wonld just submit two faets—(1), the clay under a well-
drained house becomes so dry as to be almost dusty; and (2),
althongh the probabilities are in favour of gravel becoming even
drier than elay, yeb shonld any offensive matter get into o bed of
gravel, ib would eircalato moro rapidly than in clay.

With reference to gravel and clay 1 may give one hint, based
upon experience which 1 vegret, but which may bo uscful to others,
thongly it is another chapter of personal history.

Upwards of twenty yems sinee, my father was suffering from
consumplion, and after two or {hree places had been {ried, the
physician snd medical atiendant advised that lie should go to the
uppor part of Richmond, hecause it was high, it was away fro.m the
river, and on the gravel, A suitable house was found, and it was
considered very satisfactory, beeause near {o it some new houses
were to be built, the foundations had been excavated, and all
the removed soil was o fine gravel, The patient becamo rapidly
worse, and after one or {wo consultations he was removed to

Blackheath, where he speedily improved, and lived through o
subscquent winter.  Some time after taking the Richmond house,
wo found that the gravel was mnot only no advaniage, but, as it
appeared to us, the reverse, for there was a thin layer of gravel
lying on a bed of clay, as was shortly proved by the fonndations,

glad to state that I believe very shortly the Metcorological Socicty
will have in operation a system of absolutely identical observations
at a considerable number of these health resorts, and not limited
to one station—in, for exmmple, Brighton; for who would contend
that the climate was identical on the raceconrse and in Old Steyne P

B T L

Years ago, Dr. Wigan wrote & little book on “ Brighton, and
its Three Climates,” and the title expresses what probably exists

- uw-rn.whmm,-w‘m\u‘w—l-‘nu-r,\'n‘m!lum' ——

which I have just mentioned, being found with several inches of
slagnant water in them. All this is doubtless very obvious, but at

L
z i more or less in nearly all our health resorts—and, Why 7 Solely any rate it may save others distress by warning them not to be :
N i becaunse of the variations in the physical features of the locality— ; gatisfied with & merely superficial layer of gravel. . .
MR Hastings, Torquay, Llandudno, Tunbritlge Wells. A moment’s You will probably think it o strange omission on my part if ,'!1
11 l reflection respecting any of these places will convince you that in # I make no full reference to the relations between climate and ,1.‘_‘-:"‘1

R T e

cach yon may find great climatic differences, preciscly in accord- discase, but, Non omnia possumus omnes. We cannot all do every-

ance with the principles of Physical Geography.

As to the bearing of Geology on Sanitary matters, I think there
is only one point upon which I need offer any remarks.  The
theory which I desire to snbmit will probably strike you as being
wrong, if not ridiculous;it is this, a liouse on a clay soil is not

thing, and I can give you no newer, better, or clearer information
than the world already possesses in tho reports and papers of
Dr. Farr, Dr. Simon, Dr. Scoresby-Jackson, Dr. Tripe, Dr.
Mitchell, and Mr. Buchan; to say nothing of forcign and trans-
atlantic investigators.

g 1 :_ necessarily more unhealthy than onc on gravel.  One great mistake I should, however, like to say one word in bel‘f‘lf Oi: the registra- My
R AR in house-building, both in town and country, is in grudging a fow tion of discase, as distingnished from tho registration of deaths. |
BT courses of bricks, and so letting some of the rooms beat, orclose to, I do not believe that the general public, or even our legislators,
5, the level of the soil. In isolated cases floors laid flat on the carth understand clearly why experts are so desirous of obtuim:ng i
, é* T may bo tolerably dry, but in the majority of cases they are nof, registration of discase in addition fo that of deaths. Lo me {t has
- EHIER R I and in no case can such floors be desirable for persons of delicate always been mysterions that the records of deaths harmonize as |
Bk well as they do with climaiic data, for not only are half the deaths S
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of one week registeved in the following week, but o fiure greater
source of confusion lies in the fuct that thongh certain climatic
conditions give—say, fifty people bronchitis in one day, it by no
means follows that they will all die on some one other day, I the
death registers were filled np with rigovons acenvaey, the entries
might be posted back to the dafes assigned for the commencenment of
disease, but I doubt whether the ceutvies are ncecurate enough {o
justify the expenditure of the necessavy labonry wd morcover it is
ab the best a very roundabout way of doing it.

Why do wo not gel returns of discase? 1 am entively ignorant.
of the secvets of the medical profession— (aud paventhetically T may
say that I believe it would be-far better if there was less mystery
nbout matters medical. 1 believe it would be far better to teach
our youngsters what to eatf, dvink, and avoil, and some of the
leading features of their own marvellous hodics, than the number of
the satellites of Saturn or the exact sequence of the Palvozoie
rocks.  Exeuse this digression.)

I can think of only two reasons for the absence of systemalic
disease registration. (1) That medical men in small practice are
afraid of allowing it to be known how small is their list of patients.
This surely could be got over in many ways; the records should
go direct to the office of the Minister of Health (when we get one),
and there they would be as safe as income-tax returns are after
they get to Somerset House.  And if even this would not salisfy
nervous or fidgetty practitioners, they need not sign their returns
at all. Let all Dlank forms issued from the oflice bear rofation
numbers, and let them be booked fo the medieal man to whom
they are supplied ; none but the two or three oflicials in charge of
these records could possibly ascertain who sent the report. I
believe the objection to be absurd, but I have shown that it can be
entirely overcome. Morcover, I am mnot sure that the nctual
number of cases is needed ; I think it very likely that it would be
more usefnl to record the percentage of all new illnesses due to
each class of discase. The (2) ground of objection may bo sup-
posed to come from the man with a very large practice ; he may say
that he has not time for filling up any more returns. I wish those
who are so situated would think of their younger professional
brethren, and benefit themselves by helping others : but few people
in any profession or husiness scem to be able to say, “I have
enoagh now ; T will let somo one else have a turn.”

But how are we to get returns from these people? I fear the
only answer is by paying for them; for thongh 1 believe that many
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of them love their work, and wenr themselves out with their
practico partly through that love, and though surely the majority
of them would like to leave the world wiser and hetter for their
having visited it yet I fear there is no denying the fact that,
unless n registration-fee suflicient (o cover the cost of the dis-
penser's {hne in making up the veturn is offered by the Govern-
ment, little progress will he made. I am sure that it would be a
good investment of national money,  Tor who will aflirm that, in
the future, disease signals may not be s usual as slorm signals
are now ?

At the close of his address, the Chairman (Dr. Ricisrpsox)
called npon Mr. A. Jlavinaxp to move a vote of thanks {o
M, Syyoss for his address; this was seconded by Dr. L. Marsuy,
and carried,

Dy, Ricuarpsox then spoke at some length, touching upon the
principal topics raised in the address, and pointed out that hygro-
metrie and {emperature observations were taken at some hospitals.
Dr. Richardson also announced that a Supplementary Section
would he held on Saturday morning, the 25th October, for the
reading of Dr. Balbirnie’s and other papers which stood ozer from
the previons Scctions; and also that an lxcursion to the North
Surrey District Schools, at Anerley, would fake place in thoe after-
noon.—Dr. Richardson now resigned the chair to the President of
the Section,

Mu. Syymoxs thanked the meeting for their attention and for the
manner in which they had received his address.  With respect to
the remarks of Dr. Richardson, he would confine himself to two
points.  Dr. Richardson had mentioned that at some of the hos-
pitals hygrometric and other observations were taken, but the
complaint which he had made was that the hygrometer was not
used in ovdinary private practice ; and he had not yet met with an
instance of that being done,

As regavds the registration of disease and the alleged readiness
to afford such information and desive on the part of the medical
practitioners for the publication of such data, Mr. Symons felt
doubtful, because the medical men of the United Kingdom were so
numerons (about 18,000}, and so influential that if they really
wished for anything of the kind, they could bring such influence to
bear upon Parliament as to oblain such a small matter without the
slightest difliculty. As they did not tuke such steps, he feared that
their interest in the subject was by no means so keen as that of the
leading members of the profession.
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Geology in rolation to Sanitary Scienco.

Iris o chavming and reercative amusement, especinlly to tho
much-worked mind, to spoculade on what in future nges may obiain
among men in vegard to their health, physieal and mental strength
and heauty, and theiv length of days. Tho vision of fair women
and stronge men living without distigaring decay until twice three-
scoro years havo revolved with them in theiv  journey through
life, is like n pleasant dream; and liko all pleasant deeams, gives
evidence of & healthy paventage—unlike the morbid imaginings of
an oppressed mind, Iabouring under a load of crudo nnd indigestibly
ideas. This vision has the merit of so impinging upon our minds,
as to make ns reflect and eavnestly consider, whether the scene pre-
sented to onr mental vision, clothed as it is withappavent reality, if
not a reality now, can ever becomo o possibility, There is nothing
annataral cither in the fizures or their proportions in this fuiv
vision of man’s futave cavthly life. It containg no ghostly monsters
to afivizht, no so-called superior heings, with plumed anatomieal
jmpossibilities, to bo wondered at with humilintion: no phospho-
reseent hialos distinguish the good, no sulphur fumes betray the
presence of the bad. The men, the women, and their attendant
brates, aro unendowed with nnatomical impossibilitics.  If we have
learned the anatomy of the vertebrato of to-day, we shall be able to
demonstrate that of the denizen of the dream, whenever that
dream is vealized.  We presume the dremmer does not wish us lo
imagine that the men will be more perfect in their strong beauty
than the Greck athletes, who stood as models before Pheidias, or
the women more lovely than those whose lines of voluptnous beauty
ravished the seulptor of the Venus de Medici. So far, then, we have
nothing but what nature hasalready supplied, and we may reasonably
expect to see the like again.  Man, too, has heen known to live
beyond the six score and five years of the peopleof the dream.
Man has lived, and in many instances still lives on tho produco
of the vegetable kingdom, without shedding the blood of his fellow-
creatures, Morcover, there is nothing in his present surroundings
insome few favoured parts of the world that will preclude his being
as beautiful, as strong, as perfect in health and as long-lived, as he 13
known from the records of credible history to have been.  He may
still live only on the fraits of the earth. 1lo may still live in com-
munities governed by natural laws—his average mortality may be
reduced to what is now n theoretical minimmm—and under these
conditions he must multiply. A hundred men and women starting
in pairs at the time when their bodies have just completed their
developmental life—which at the latest may be attained ab
twenty-five years—would, before each pair had arrived at the age
when the reproductive powers wane, have increased to at lcast six-
fold; and as death would neither weed out the litile ones, nor
cxcess the elders, we may expect a prodigious increase in this
healthy and long-lived community.
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Nutv it ml‘lSt ho patent to all that, after a few generations, tho
vast inereasing concourse must migrate cither westward 01-Aé-q'st
ward, northward or southward ; far away from the first fertile : i
climatically perfect spot which fivst altracted their‘ anccstor:;u—(-
pc-rv!mncc from the rich red sandstone soil, with its fcrLi](; co.rn-
hearing and fruit-producing vales and sloping hills, well watered
well wooded, well drained, to an adjoining (,'ORT-hCﬂl'i,llg land w]ml"
the bleak and bavren monntains of luillst?me grit rear i-I;cir ,01':1"' ,0
tm_llim: nhfn'c inhospitable mosses and infertile uplnnds—w]lercct%lyc
mincral viches beneath the bavreen sotl await the labour of o race
whose antecedents have not taught them to endure.  Toreed f;-on;
the paradise of their father’s selection by their loyal desire to obe
the most iinperativo of their futher's laws, “Thou shalt not 0\’01{
crowd thy father's house”—they bid farewell to their happy hom
and cense {o be what once they were. They stand faco t(]) }ft{cc witclz
the stern reality of change; a cliango so great they eannot re‘xliéo
it. At lirst their little ones begin to droop-—the parents’ hearts
sicken at their new grief, and the strong stalwart man, de )1‘0‘2‘30&
and eaveworn, secks with willing hands but with misgiving ]EO’I;‘(; to
conguer rugged natuve, and foree from her the nccgssar; f'oc;d for
those who follow hint.  The scene is changed—the dream is over—
the lilf’:l.‘imlt vision, like a haseless fabric, has lLeen swe ;t awa
Help is called for; and Science, like o good genins ext}mds I)::
hand. The dreamer and the dream are gone. Lm'ge,ns our \\’011';(11
may be, it never has been, and we have no grounds for believing it
ever will be, & universal paradise : and without it becomes so %ho
llc'n‘plo of the dream can never become realities. ’

The records of the rocks teach wus each day how, throucl
countless agres, our carth’s erus d b oneo o

ges, t's crust has changed—how what once was
the bottom of the sea has formed the loftiest mountains, and hc;w
again these snow-capped and ice-scored rocks have had the stablo
nlvu:m rashing in strong currents hundreds of fathoms ;1];0\'0
}lllt\lll-;}:-l::} ]ntw ‘u';)::fm, .Ilke our own hills, these mountain lieights
¢ again emerged capped with tender shells and weeds, the
dv]nzcns of the deep.  Whilst the records of the rocks tefu;h ns
!hm, wherever tliey have been searched, we find not a sinr;le \;'1'itinn'
m_thc stones that records evidence of either uniform climate,
uniforin soil, or uniform conditions of any kind whatever com]ucino’-
fo the perfection of existence cither among the lower or the
]n;rgl‘wr classes of aniinals. °
}](.:]]tl]l;" ]\:Hmfé:in:t ;?ct::‘:%(?sn‘l'yl tot- jthc perfection of type, viz.,
et e great fucto  productiveness ; and this productive-

5 1s the factor of destroction by over-crowding, Over and over
?g:fm has this heen recorded on the rocks. Withont reason, the
l(‘::;;)l e ':‘lilll‘("S 'au'c unable to modify the conditions.of life; with
e n, man makes the attempt and often succeeds, his first efforts
" Il)lc:gl E;I]I:(:Oﬁ}‘t(}H:\\"]E:i”-‘ilb]]y‘ ;in'.cc‘ttid towards modifying Dby his
choice or f(l:l‘(,'(} of (:Ji;(:llllt;lsit?l‘? EL L‘Ctﬁd‘ f;). Iil S TR A iy
lie selects sites for his c'lltllct—t:g. f ? ll . 1}0 o, _fOl‘ “‘ﬂfe.l',
@ o e for 8 o m fact, he seis to work to obtain

g he ground on which he slands; for hy degrees
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192 METEOROLOGY, GROLOGY, AND GEOGRAPHY.
ho has learnt how conducive to his health and happiness a practical
knowledge is of the eavthy crust, from which his food springs, his
water is drawn, and on which his habitation rests,

Pussing from the drveam to the realities, which naturo has
engraved upon thoe conntless strnda-folios of her records, stereo.
typed in her hugo rock volume, whose massive pages envelope tho
molten centre of our globe, and what do we find ?

Records of change on change—records of vast floral and faunal
dynastics, each of which has_enduved for innumerable nges longer
than the oldest dynasties of Egypt or of Chinn, and_ yet wo havo
evidence thnt nature has allowed, in her infinite wisdom, cach to
be overthrown—each to becomo extinct—and give place to n moro
perfect form,  as this hitherto ceascless revolution done its work
—outspent its force? Wil ihe first dawn of intelleet, whose
temple is the brain of man, blazo into perfeet brillinneo duving
the very first human dynasty on which the great centre of onr
solar system has ever shone - Will the sweet healthy heauty of
nature’s queens, the manly symmetey of her kings, so xquisite
and perfect to our finite sight, ever remain, for countless ages to
come, the erowning product of nature’s handiwork ?

Docs the history of their predecessors wareant us in holding such
a belicf? Mrue it is that man, unlike his humbler predecessors,
has, through his inherent and novel gift of intelleet, so cultured his
surroundings, so educated his mind, as apparently to have improved
his body form and with it the material source of that mind, which
differentiates him from his companion hrutes.

Apparently, T say; for is it certain that during the twice two
thousand years of which we have tho records of his dynasty, that
he has so improved in mind and hody P Are our women aud men
more beautiful in body, more gifted with mental power, than tho
Aryans of old, from whose loins sprang the models of Pheidias P—
the poet who sang in Sanskrit and in Greek, or their contemporary
orators, historians, mathematicians, architects, sculplors and
painters 7 In my own humble opinion, a negative reply musb he

iven to this momentons question.  Another question yet, and I
will then bid farewell to the drcam of my honoured {riend, who
has so charmed us with lis narrative.  Whilst men have still
preserved their manly and intellectual strength ; whilst women still
are to bo found that wonld delight the eye of the most exacting

seulptor of the ancient Greek school, do we not sco avound us
more degraded human forms than the world has over known, not
only absolutely but relatively ?  And do weo not find these declen-
sions from the normal standard more abundant among the civilized
than the naturally barbarous and uncivilized ?

And if so, why is it ? Is it not because wo have fallen short in
our pursuit of the necessary knowledge of how to live. Wo have
gone on living and breeding in_ limited areas; we have confined
ourselves to favoured spots, and have spoiled them.

Man has not only spoiled many of the sites which his ancestors
wisely selected as vaniage grounds against the foe, the flood, and the
drought; but is hourly spoiling lis own form by his artificial
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labits, and laying at the samo {ime the fonndation fora still further
dvpnrt'uru from a nataral standard in his offspring, e is poll t']m
the soil on which his habitations siand, ho is hel'on]ing-llliq \\l'l tlng
conrses and springs, and ho is poisoning the air he bl'(}ﬂt]l‘(“i ) f[l-
has thus ereated surroundings from which he ean with cli"il'icu]-to
cseape; and not content with the natural disease-poisons with whi 'IY
the fens, the tropical lagoons and deltas of the great vivers nh‘o:m{
e creates around his own and neighbomr’s dwelling the condit'm(
Il.mt will produce newer and specific forms of disease 'il(?]']]s
distigure, disable, and kill those nearvest and dearvest to ln‘m b
Man has indeed made his own haunts the haunts of f‘u:u'el's and
;‘(-r_v ?mgaznws of prlgnnic poisons; &o that the soil, which 1;1irrht
wve heen o perennial sou ¢ f o
v e nn](l renmie source of wealth and health, has become one
It is humilinting to find that branches of science which ha
been studied for more than two thousand five hundred years sho‘u‘]n;
have advimeed so little towards the amclioration of tho 'ex:ilq wit;
which man is natwally and artificially surrounded. I have snid th fla
man has spoiled many of the fair sites on which he has pitched ili‘; te E::
Allsu 1lm{, he has spoiled llin'lsclf'. I have hinted that there are solxlrlu;
HI:(L;:O\\ rich, withont man's interferenco have been the sources of
Hippoerates, \\:ll_o lived between two and three thousand vears
ago, was a physician, and the founder of medicine, Heo wgrs in
advance of tho age in which he lived, and in many t-hinﬂ;; i
advance of that in which we live. This cxtmordinm‘_)? man cincl:{
at n time when there were as his cotemporarics some of i:he most
lrilliant men the Greek Islands ever produced. He tanghtat t]?'ft‘.
remote period how neeessary it was to study the nature of t-ite sc;il
in relation to discase, the qualitics of the waters which cither
sprang from it or had flowed over it. e laid down certain 1-1110el
which are applicable now to the same locality wherein he (n'actisc E];’
as fo the seleetion of sites, &e. 5 and lie wrote n p]nilosophic}l tl‘C'lti(C;
on airs, places, and waters, wlich may be read now with ﬂlh"il]i‘l"s
2}1(11051105'1:11]_\' by these who think there is nothing like the léﬂl'l‘li%(g
fim-fllb- 1;;:::;[};01;}]1;:0113!lll'l'yl; for 't.h(';y will there see clearly and dis-
e l'} own that discascs have a geographical distribution, and
“.]-:n- wl: ?(ill 91'1} which mar !1\'03 must he studied by the physician
e ule \; ish {0 combat suceessfully with discase.
rraphic deseripti y elfee 3
around hlclliivvr Piltilsli):;":)llll ?Elu“(;(}' L]ll}f\( t, ﬂt ‘“](? ows o ooy
o the : wellers there shows how keenly
Jobserved and how highly he appreciated the facts which nature
I)Olllllt_cd mlttlo lnnll on the bosom of mother earih. ‘
ippocrates well knew -whi 1y ]
o5t s in hin g, whilt. {hero wern et moe o pnined
exposed to tho heat of the s that e L o AEons
it o Al ot sun, that discase woull arvise; and
o eS| hese spots wero pointed out by the physicians, men
voud wedlessly settle t!u-re, and in the scquel pay the leavy
{mlcl,'\l\-ﬁ(] ?(f]:-ﬁi"]m:lnucct“I'hwh wo are doing cvery day. Al this
s h;;m ud n.lul gatheved, digested, and sent forth in the most
angmage that man could write cenfuries before the Christian
1:
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ora; and yet wo are, in onr boasted ninelopnlh centuvy, piling up
statistics, binding them in blue covers, placing them on our shelves,
and converting these volumes that contain them into simplo dust
collectors. 1 say that this is humilinting, and cerlainly docs not
enconragoe us in belioving that the cftorts which Smnitarvy Institu-
tions are making now will bo followed by the anticipated suceess; at
least in this country.

When wo sum up our knowledge—I mean that modicum which
wo have gathered duving the last century—and compare it with the
girantic mnss collected, digested, and published for the publie good
by one man long beforo the Christian ern, wo shall be stavtled at
ils pigmy proportions. This is a time for n great tirnde agninst
somo of the stupid things that man has invented. We hicar of soil
pipes, ventilating shafts, and every possible contrivance to keep the
sower gases ont of our honscs; i doing all this we nro only
correcting a gross blunder which the boasted intelligenco of the
nineteenth century committed. We poison our water, and then
contrive sometling to prevent its bemg done in the future, aud
think how eclever wo are; and when wo have done one or two
things of this kind, we ghow our friends onr houses, give them
the namo of the cngincer or the avchiteet who has vectitied, as
he thinks, the Dlunder of a former engineer or architeet 3 wo
placidly fold our hands, look up contentediy 1o the sky, think
what o wonderful thing we have done—and congratulate ourselves
on n chance of living all the days of our life. I maintain that
Diunderingly altering the blunders of others is not Sanitary
Seience.

Now I hold that any Institute established for the purpose of
teaching us the seience of living in a cleanly and wholesome
manner—as regards water, air, and soil—should first of all teach
in its schools what has already been tanght by such men as I have
mentioned, as n wholesome restraint against the pride which a
little knowledge engenders. DBefore we can hoast of any Sanitary
Science, let us be able to point to our rescarches on the climades,
the soils, the discascs, we find at home aud abroad in our vast
colonies. Let the crust of the earth in vavious parts of the globe
be thoronghly examined inits relation o discases—rccollecting that,
Liad not man been born, there are certain spots in this earth that,
produce certain specific poisons, the chemical constitution of which
wo know nothing. Such spots should be mapped, after having heen
thoroughly investigaled as 1o soil and climate, for the use of
emigrants, colonists, and those in command of ounr expensive bub
necessary soldiery—I say necessary, for whilst we have barbarous
and uncivilized nations fo contend with, like the Russinn and
Zauln, soldiers will be a necessity ; and directly the word soldier is
named, what a listory of murderous blunders avise to appal us!

For want of studying the geology and climate of the stations to
which we have consigned and still continuo to consign these
expensive but mest necessary members of socicty, how many
valuable lives have been sacrificed, how much freasure squandered!

How many times have we sent and shall continue to send our
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troops to encamp upon the dricd-up beds of rivers which, as
Sir Hanald Martin has said, are the deadliest of sites.

How often aro we to be taken nback by fever breaking out on
such a rock as Gibraltar ? When will tho conductivity of onr soils
as regavds heat bo studied ? T have snid that man $poils the site
which he has selected to live on.  Let us only look at that map of
distribution of IFever in Xngland and Wales, and know that
wherever you sco tho districts coloured blue in different shades,
{thero ave {o bo found the polluted soils which man has converted
ine s0 many beds of disease.  You have only to study the
geology in conncetion with these blue groups, and you will soon sce
the cause.

In conclusion, the author deseribed the several maps exhibited
by him, beginning with that on the distribution of Iever throughout
Ingland and Whales, and showing the intimate relations that
existed between its prevalence and the geological characteristics
of tho subsoil, Ile also rapidly reviewed the charvacteristic
features of his published maps of the distribution of Heart Discase
and Rheumatism, Consumption and Cancer in Females, Coloured
manuseript maps of the distribution of Diphtheria,* Scarlet Fever,
Scrofula, cte., were exhibited and described; and lastly he dwelb
upon the necessity of popularizing such facts as e had brought
before the Members of the Institute, and on this account ho
hoped shortly to present them in snch a form that the work which
contained them should be a Iealth Guide for Great Britain,
aceessible to all as o book of ready reference for the active medical
practitioner and the health-desiving publie,

ALFRED ITAVILAND, M.R.C.S.

On the Quantitative Elements in Hydrogeology.

§ Degp Sprinas.—A. Tue Ares or Ourcror.

SURFACE GATHERING GROUNDS.

Tue depth of rain falling upon the surface of the earth forms
the basis of all calculations respecting water-supply.

Thus, the engincer who has to collect water from a mountain
gathering ground works upon au actual or assumed knowledge of
the mean annual rainfall, but more particularly of the lowest re-

* Whilst showing the distribution of Diphtheria he described the beantiful
Geological Model of the south-east of England, by Messrs. Topley and Jordan,
of the Royal School of Mines, remarking that the work which had been so well
begun should be earried out by Government for the whole of the United Kingdom,

and not left, as this admirable work has been, to privato enterprise.
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PERCOLATION.

In pereclation we have o net balanee, after the sctflement of all
accounts between rainfall, the soil, and evaporation. The hydro-
ereologist dates his work from percolators, and bases all his calen-
lations ultimately upon percolation, Unfortunately, however, the
investigation of this most vital subject is in a very backward state,
and more observations are urgently needed. But for the piins-
faking labours of the late Dr. Dalton, Mr. Charnock, and
Mr. Dickinson, and of Mr. John Evans, F.R.S., Mr. Charles Greaves,
M. Tnst. C.E., Prof. Ebermayer, Mr. Baldwin Tatham, M. Inst. C.E,,
and Messrs. Lawes and Gilbert, we should be absolutely des-
titute of facts upon a subject that affects the pockets of every
ratepayer and every individual that secks to obtain water by
means of wells. But all these observations put together amount
t> a mere bagatelle by the side of those upon vainfall, made by
Mr. Symons’s organisation alone, to say nothing of (overnment
observations. Yet, notwithstanding this, it is the fact that we are,

into that of the Wandle, making the real gathering ground in the
chalk area of the Wandle 54} square miles, Now, the area of
contribution Leing known, and the percolation on this area being
known, it becomes important to ascertain what is the discharge
from the area by surface springs. The chalk area of the Wandle
basin is drained” by tho springs between Croydon and Carshalton,
and these springs are the source of the river Wandle. Not only
the river itself, but all the principal springs have been gauged on
various occasions, especially by the lato M, Braithwaite in the
spring of 1853. The springs in the Croydon and Carshalion
branches, {aken together, then discharged 89,156,680 gallons
per day, but the mean discharge of the springs may, for the
purposes of this illustration, be taken at 17,000,000 gallous per day.
I believe Mr. Baldwin Latham has an elaborate series of gaugings
of the river taken daily, but none are yet published.

With some reserve I quote Mr. Evans’s mean annual percolation
(1835.1860), 8:225 incles, as representing a fair averago quantity.

'l q: K y -
| |
| i
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5’ corded mean of any short period of years. A subtraction (fon cerfain as a whole, far moroe largely dependent upon wells for our supplies
i extent the result of negativo expm'icnco) is madp for (‘!'upm‘uh'.tm, {han wo are upon our mountain gathering grounds, FRRRHIE I
I i and a further “110“:"}“00" provided for absorplion l'_)' "_OH“'““"“ ¥ This chapter (3!‘ tl_m subjeet has been fully worked out in my paper AR
; 2 an.d porous strata. l!no nren of t]ae catelnuent basin in square 1 “On the Quantitative Illements in Hydrogeology. § Percolation,” ,
I” miles being the only thing known with any approach fo accuracy, | reid at the meeting of the British Association at Sheflicld, 1879, BN HE
B all the other positive results required have, in tho first. instanee, to ; Pereolation is, however, n nown quanlity, and a positive quantity R 1T
5 bo calculated from negative elements, and subsequently proved, in 1 which ean bo experimentally ascertained for every kind of soil, SR
tho course of years, by actual experience. About ten years ago H E'?f BT HE
Mr. Hawksley stated tfmt the largest proportion of the rainfull ? HYDROGEOLOGICAL GATHERING GROUND, [ RS
| which it had then been found possible o provide storago reservoira , . ) ) ol
i for, was equal to the averago rainfall of the threo consecutive driest Given “'Q quantity pe reolating, or the mean annual percolation, SIS
o years., It would o intoresting to learn whether the decadeo that the hydrogeologist has no further caleulations to make in respect R LRRRIE
K has sineo elapsed has produced any more positivo rosult than s, of evaporation or any other negatives, but all his work after that is R 'i W
“ A Now in tho above case of surface catehment basing there are few dono with u foot-rule, so to speak. He is concerned only with [ }1* :
I R ¥ arts of these islands of which the rainfall is net now known dimensions, The first of these is tl.le arca of the hydrogeological R ' "
e through the twenty years' work of our President, and, thanks to ; gathering ground. I must ]‘01'9 point out the distinetion hetween Pl 1 i
b his admirmble organisation, the ratepayer has now gome assurance t surface calchment basing, which are rightly so called, since they aro S o j .
R that his money will not Do thrown away in works that would fail defined and bounded by a watershed line or ridge that can be scen, IR
1IRVE to supply water (as was the caso in 1868 with many gathering and hydrogeologieal gathering grounds which are not basins or SRR
f . : grounds) just when it was most wanted. Tt is, ucvort]u-?oss, neither eatclments, and which do not coincide cither with the boundaries o
" i equitable nor creditablo to the country that a few individuals should ‘ of 1391'“}0“1’10 formations or with those of the surface system of dry P 5:':
1B R be put to a permanent expense in providing data for the good of basins into which theye are divided, AR 1
3| T tlie community at large. R 1;;;’
= , LINES OF DIVISION. SUBTERRANEAN WATER-RIDGES. DISCHARGE Co g
11 B SUBTERRANEAN WATER BYSTEMS. : BY EFFLUENT BPRINGS, I : | B
g Valuable as these rainfall records arve for surface gathering .The_ hydrpgcologlca] gathering ground may be taken as co. TN
: grounds, they are in themselves of no wuse whalever for calculating extensive with those basins in which the subterrancan water T |
f quantities that may be drawn from subterranean water-systems. s._)s]atcmsfm'n fo‘undh'to arrango themselves. Thes'o are divided by it
o 1t is not upon the actual quantity of rain falling that the value of {l" ges‘(f)‘ ““]}m'! w ‘f’h can Lo felt, but not seen.  Thus the arca of .t
4 these natural reservoirs depends, Dut upon the quantity which passes “'0 *{“rl ace ‘,‘5”::0?1 dry valley system, on the chall, in the case of
g through the soil—i.c., upon the natural percolation. ic Wandle is 523 square miles; but, by means of well measure- b
: ments, an area of 13 square miles, lying, as regards the dry valley e
g systems, within the Ravensbourne Basin, can be proved to drain i :
E P
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Taking 8 inches as the percolation of the Hi} squaro miles, that
represents an annual supply of 7,731,465,600 gallons,
and tho discharge of the springs 6,205,000,000

in the samo time, which leaves . 1,526,4G5,600 gallons.

L
passing under tho tertinvy strata between Croydon and Sutton
aunually.

CASE Al

This is a good illustration of the simplest case which presents
itself in hydrogeology of the connection between percolation, tho
subterranean drainage aven, and the yicld of that avea as mensured
by springs, leaving the difference=the quantity, passing under the
overlying impervions bed.  Iere, the value of the area heing wholly
due to the rainfall upon the aven, is simply P=VSli+y, where
P=Tercolation: VSE the volume of the cfluent springs; nned
y the quantity that passes under the tertinries, and VSli==I—y.
As I’ is measured in inches, VI will represent tho volume pereo-
Inting in gallons. But upon the volume percolating depends the
height of the water-line 11, and the difference hetween the highest
and lowest positions of Il=the scetional arca of rvariation. Tho
amount of this variation is cnormously greater in the inner parts
of the same subtervannean basin than towards its edges, but the
menn varfation evidently bears the same diveet relation to the mean
percolation as the mean height of the water-line.  Given the mean
variation of the basin, excess over this mean indieates contribution
from the parts of the basin where the menn variation falls short of
the mean of the whole aren, with duc local gualifications, Tt is,
thercfore, most important to take daily ohservations of the height
of the water-line in wells,  Now, the whole avea of outerop of each
porous stratum is made up of such little basins, cach independent
of the others as long as they are not artificially disturbed. Clearly,
therciore, the first object of the hydregeologist is to map out the sub-
terrancan drainage arcas. These show where the percolation on
every part of n permenble formation goes fo. All the subdivisions
of the chalk area from the Mcdway to the Itchen (Hants) have
been deseribed in my paper on * Watershed Lines.”#

The knowledge of the positions of these hasins is gained by
determining the form of the npper surfaco of the water in the
porous stratum. This is done by well-incasurements ; and, in fact,
that is the principal object of well-measurements.  These measure-
ments would be useless if they were not referred to Ordnance
datum. Every well-mouth has to be levelled, a work of littlo
difficulty where the G-1xcn maps are published, but practically
impossible for one individual where there is only the old 1-ixcH
map. The G-ixcn map is therefore an indispensable foundation
for a perfect hydrogeological survey.

* Conf. cn National Water Surply, &c., Soc. of Arls, 1879, p. 01,
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WATER CONTOURS,

When the water levels have been thus dotermined by syn-
chronous observations over a suflicient area, contours may be drawn
Iy casting a series of scetions, taken in all dircctions thirough the
wells of observation, and passing a curve through all the points of
equul altitude on these at specified intervals of clevation, such
as every 10, 50, or 100 feet, according to the fulness of the data.
A good map shonld show contours at cvery ten feet, and should
show separate contours for the highest position to which the water
rises and the lowest to which it falls, after much and little per-
colation.

Altitudo is an clement of guantity. TFor it will readily be seen
{hat cach successive contour describes a smaller figure than the
one immedintely below it and a larger figure than the one next
above it, 1fere we seo that equally with the 6-1veit ORDNANCE
maps, the geological survey map is required as n basis to work
upon—not the old 1-1x¢n map, but the 6-1xcm geological map—
for the water contours found by well-measurements do not by
themselves inclose a space but terminate abruptly, on meeting
those of equal altitude upon the upper surface of the impervious
stratum Delow. A curve passed through these points of inter-
section marks the upper limit of the water system, or the line of
abutment of the plane of the upper surface of the water system
against that of the upper surface of the impervious stratum below.
This shows the relation of hydrogeological work to geological. A
Liydrogeological map is a geological map and something more,
While the geological survey map exhibits merely the superficial
arcas occupied by certain kinds of rock, the hydrogeological map
shows not only the areas occupied by water, but the form of that
water by contour lines, and wherever possible the contours of the
top and bottom of each permeable stratum. The difference in
altitude between the water contours and those of the bottom of the
containing stratum gives the volume of the stratum occupied by
water, while the conlour lines themselves, with the * line of abut-
ment,” which marks the boundary of the water system, measure
the area of water in the stratum above the level of each contour
given. 'Thus, the ligher the level the smaller the quantity. 1f the
percolation e known, the possible yield of the area above ecach
contour may casily be found.

Suppose it is in contemplation to sink a well on the chalk hills,
the height of the surface should be first determined; then, from
the hydrogeological map, the maximum and minimum height of
the water at that point should be ascertained. The difference
between the height of the surface and the minimum water line
gives the minimum depth of the well.  And now arises a diflicult
question,  Suppose the well to be sunk upon a dome, where
the minimum water line is at 330 feet above 0.D. mean tide
at Liverpool, and that the 300 contour runs round it, inclosing
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dnily fluctuations of level hercin recommended, A great stum-
Lling-block in the way of such observations is the want of a suitablo
instrument wherewith to gauge them. Having for many years had
my attention practically drawn to this point, [ have constructed a
very simple sell-registering gauge capablo of registering fluctuations
to any wmount, Tho apparatus will bo described in a separate
paper.

an area of one square mile, then if the bottom of the well
be carried down to 800 feet above O.D., and tho water pumped
down to that level, what arvea will dvain in towards the
weli? Clearly less than tho area inclosed by the 300 contour,
Thereforo the yield canmot bo so much as the percolation on one
square mile.  Again: To how much below 800 feet would
it be necessary to pump the water down in order to makeo the
space inclosed by the 300 fect contour drain in to the pumps—i.e.,
that the yield of the well may equal the percolation on one squaro
mile? Now the percolation on one square mile at cight inches per
annum is 115,827,200 gallons, 317,334 gallons per day, and 13,214
gallons per hour. That is a very large yicld, but by no means an
impossible yield, for a well at the summit of the system, and under

- ey .
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CONVERGING POINTS,

Now wo can take the easo of the converging points of a wator-
gystem—i.e., the eflluent springs. ‘Phe volume of a spring predicates
the area of contribution, assuming the percolation known absolutely
a8 regards the springs flowing out by the base of a water-bearing bed,

no superior pressure, as the effect of such pumping has been felt
for upwards of a mile. But how much it might be necessary to
reduce the column of water in the well helow 800 feet to produce
this I eannot say. This case is an extreme one in every way, It
the simplest form in which the quantity question presents itself,
and it is cevident that daily gangings of all wells, with records of
the hours of pumping and the guantity pumped, wonld soon remove
the doubt. The same reasoning is cqually true of smaller arcas ;
for instance, the 810 or 320 contour might inclose a space equal {o
half u square mile or a quarter of a square mile, which would give
respectively, at 8 inches' percolation, 57,013,600 and 28,050,800
gallons in the year; 158,667 and 79,333 gallons per day; and
6,611 and 3,305 gallons per hour,

Now from the simple case of the contours of a dome, we may
take any point on the water system in the area of outerop such as
the chalk bills. By projecting lines from this point, taking the
superior contours of the system at right angles, we sce what area
naturally feeds towards this point. These boundary lines may
take a sinuous cource up to the line of abutment, or limit of the
system, or they may simply run up to the line of a water-ridge.
The area inclosed may be measured in square miles, and the per-
colation known. Then arises the question, What extra area will
be caused to contribute— that is, what extra quantity will he drawn
in by pumping the water down 10, 20, 80, or 100 fect P These are
questions that may easily be answered if wells are regularly gauged
and recorded. It must be borne in mind that elevations in the
water system, whether domes or boundary water-ridges, indicate
alzence of fissures in the rock, and depressions free channels ; and
that water flows from the clevations, and towards the hollows., On
this principle a reduction of 10 feet in the water line should have a

and approcimately (but falling short of the real amount) as regards
thoso issning from its top. The mean volume of the springs and
the mean height of the water-line are co-ordinate quantitics
VI=VP=VSl+y, Thercfore the daily register of the volume
of springa is an clement in the quantitative value of cach height of
the water-line, I'be mean volume of a springe flowing from the baso of
a water-bearing bed exceeds the mean quantity that could be drawn
from a well in the same basin, unless the well dried the spring up,
when the yield of the well would simply be that of the spring. Intho
case of springs issuing from the top of o bed a well might procure
amean guantity larger than the mean flow of the springs by drying
the spring, and pumping part of what naturally descends under the
overlying impervious stratum.  The springs of Croydon, Bedding-
fon, Wallington, and Carshalton are of this class. They are in
too great volume for any one well, but it would be possible to pump,
from a line of weils in the three miles, a quantity exceeding the
mean volume of the springs themselves, or about 20,000,000 gal.
lons a day. This is given merely as an illustration, and in an arca
where it never could be expedient to tamper with the springs. As
to the appropriation of the springs themselves, that is a wholly
different question, and as this question will at no distant future
form a subject for the consideration of Londoners, I desire to
express my wonderment that vested interests have been so long
able to withhold some of the finest and best spring water that the
world produces—and all ready to its hand—{from the great city,

T'OBTSCRIPTUM,

The consideration of the quantitative values of the vertical flue-
tuations of the water-line, and of the formule of compound areas,
such as that of a river basin in which the various streams traverse
and partly mingle with various subterranean water-systems, will

T ! LI W

greater quaniitative value in the hollows than on the ridges. This
is a necessary result from the measurcment of areas of contribution
above deseribed.

There is no part of the area of outerop of a water system in
which the apparently insuperable difficulties in the way of ealeu-
lation of quantity afforded by the clements of uncertainty above
mentioned may not be overcome by systematic observations of the

form the subjects of speeinl chapters,

R P

Joseru Inucas, F.a.s,
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The discussion was commenced by
Dr. A. Canvexrtir, who said there was mueh in Mr. Lueas's ' Th:
paper of considerable importance, and it was worthy of great N
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o * ; : (ot yersons ; but he must object in lhnine _
N attention by various classes of p & h A a i
‘ 3? to ono of Mr. Lucas’s observations, viz., }1}0 SULpPrIso Ok!)lwst;l by
L i the author, that the M'i'““;l‘““““‘ ““i!‘““"l‘,‘?z :};;‘tl’i‘:’tt I]‘f‘:f"l"if’otc':l'é‘(] ‘Particulars of an Artesian Well at Thames Haven, |
o : . ings which now supplied this district. 5 it .
| i !]s:i})\sis soti;‘(t)z:g{;!un; {%inst any such "I‘l"‘ﬂl'l'iﬂtlm‘-l 1t }l\-ns f.::x}l) biy. Essex." AN .
. i PR I eyt ssinns in Turkish territovy, © Deati . : Hill .
o | ; ;)ﬁ:ﬁ;‘;}f};‘: .t,l’m]tl gs“'l(:‘lgl,lf(\ll‘ ii;lzgé {E::"::{?,:S to tho position of b:'oydun Excented for the Thames Ilaven Company (Limited), 111 .
S : ] i Wandle, and ho hoped that & most . . ) . 3 1
| at the head of t}}tq hl"\‘::ﬁﬁf g,(t,hxn'c;cd to any (,‘(n'p(]n'afiﬂll or Com. [T hoving was ,commonced Febraary Gth, 1877, by Messrs. : N -
A i . strenuons oppostiion ttenapted Lo appropriate that which was one S. F. Baker and Sons, the contractors, at o distance of about 1 .
' g pany who. atiil}iyttl(‘.:i}‘::.c: "t'mt tho }wnp‘c of Croydon possessed. .1.-"30 .\-:ml.uf from the viver bhank, :.md at the su.rfncc of the marsh, '3
il of th-o g:{:aloib() llot:u" Mr. Tens estimate the yield of water so high. with a diameter of 1'-’"“-3 passing throngh light brown clay for 11l -
t Z’l‘Io “i‘,s b{uB l‘ at this timoe were nbstracting about 2,250,000 f‘_‘l"‘l’“' of 16ft., peat 2ft. Gin,, soft oozo 4 ft. 2in., grey sand il .
: The oc{‘ il .an[r Im(..,'g says, tho supply is equal to 20,000,000 25 ft. 101in,, grey. (:.!ny stones and shells wnth_thm vems of black it .
gallons (‘m "ﬂ ﬂ; “.'0 ,,(.(;.‘d' 1o u,udcr no apprehension of failuro of gr(-nsa{ sand 21, 3 m:,.s:lu(l mu.l stono somo 3} in. dinmeter, formin Tt .-
| g:;)]l(:ll;'s'ilf?n-dilnarv seasons, but ho thought the author had pm’imbl)i F ‘t‘ ‘I’“'f' tlf”“:;’l’?? ft. 6in.; making a total depth of 78 ft. 3in. to the il .
A o ity available.  He (Dr. Cavpenter), looke ' op ob dhe ey, . . L.
over u;'hmui'cdt tllifo‘f::?;:: t;:sn‘:.‘]l:ic]: WETo lwgn'_'; mrul(! on ali 'ﬁidcs {o "1_ he Imr.mg wns ]l.ll(,‘(l as the wprk proceeded with cast-iron pipes, 2 11
w'l”} ql-?mt‘l‘) ] .nount at tlhc command of the Croyden Local Bonrd. !h.nwlws internal dinmeter, having turned and bored flush socket 1|
:}‘l}lm-nm l-asmt‘l\:o Caterham Water Company; the Kenley Water ,]"l"ll-‘i; u;ul flt r‘snnflplol of tho water was taken before the pipes ¥
C 101(:’“\]\” the Caterham Asylum, and more recently tho Surrey toue ’ll?dl t]"j' f t;-" wiel on analysis BI"’.“"’}I_‘ . il .
l\Im::'lsttr'ftés at the New Asylum which is to be erccted in Hooloy V”]“f'?[: 1l l'llll!l‘cl . . .33|b._?'0 grains per gallon. E il .
| ﬂl?(: and now Mr. Lucas ndvises the Metropolitan anthoritics that C;,lu .'.‘1‘ ol {f?"‘."l](i ' 8330 ” v SHI
ti?c ’oucrht to como to our discomfiture. 1t was to be carnestly N'll (_" 1:‘0 0‘”" um L : 119_0'0 ”
1" le d ted, and the Croydon people would have a right to be .]wnr.(l \.3 rogen as "H""m.'m. . 448 " x : I
it o Hlpmit\rl'cl ,thu attempt was made. There was one good point in Tll mnl’fc“ ‘;S i llll_llllltllm(llﬂmmonlm, '5;.10 » TN
A whenever PR . o water sunnly 10 water devel m tho bore when at rest was at this time .
: ‘1 | I s the cnsehlt]pl‘()_\'cd to the Croydon peoplo that their water supply b ft. 6 in, below the level of marsh, ' I -
it vas worth having. . e i : From 71, 3in. to 107 ft. the bori ‘a3 1 tiff dar
A | W Vo) s Kissey said, I had found great assistance in 7 o ! ) L the mg was 1 a stiff dark
i N‘l--n\: . 3.;‘\22;?01&011 as to {ho water supply of n locality by _ In})m\ n clny 1ut0(wluch the 16-in. pipes were driven to a depth of
, ! 1 coml'!.‘-br N torrs and scctions ns snggested by Mr. Lucas, and that _ 12ft. 3in. or 90 ft. 6 in. from the surface, tho water being
L glm\]\ m’i‘lcone(']' Laven well T had worked upon this system knowing ,_ then pumped out and the joints of pipes exnmined.
i 11 in tho 'u}']i]trztion of salt-water could not take place so long as the 7 From the 'bott‘on.l of these pipes the boring was reduced in sizo
11 that an irtrat fall Tined. and the fresh water was under a .- and lined with 3-in, dinmeter cast-ivon turned and bored flush
AL 1 boring was carefully ’ at its mean level. 1 jointed  pipes, passing from 107 ft. to 112 ft. 10 in. throuch
LRI essure that exceeded that of the sca and and clav in vel . {23
‘ IR Pixtaig::l tood Mr Lucas to say he was glad to hear of good wafer : *"““] ““‘1 clny 11“ I‘C;;m; lf{?enflt 11t2 fb-lllofm- éo 114 ft. through
iIRERE nnders AT e e D s e i : sandy clay and shells; 114 ft. to o ft. 6in. sand lay ;
1 R . s per for it, as his experience at ' iy cle 3, clay ;
i b‘cmg obtalfmd by B'O:“g: .d?fll ner b 0’ obiained salt-water. I | 115 1t. G in. to 1181t. ¢ . sandy clay and pebbles; 118 ft. Gin.
b REER IR Sandeate was that by going deepe : fo 122 feet Ginches » Il | i
LIS S onlicd that such was not my experience, as I knew very good : A IO [l. ttlj l(,s.l?nmng 1ght eoloured sand with water,
?.1 ' | 4. ::Altcl had been obtained in a like formation elsewhere. . lrli}"“i:‘:;bsglid f,.:lftlc? give— 48133 prai .
P ; A vote of thanks was then moved by the Chaivman and carricd. ) Vul;nile 01'gm'1ic ' ‘ 066G graius per gallon. s
15N This was acknowledged by Mr. Lucas. Chloride of sodium . . 84761 :: MRS i
il Nitrogen as ammonia . 3:50 " R
il ! Nitrogen as albuminoid ammonia 21 . - l ;"}
SRR _ The water level in the bore when at rest was 6 ft. 4 in. from q[ "
Al surface of marsh.  'I'he formation was— ot 1 :
R - I'roin 122/ 6+ to 123" 9 sand and oyster shells; o i :
s » 1237 34 to 133’ 0~ dark sand with shell fragment ; RS
g » 133707 to 136’ 0» yellow ochreous sandy clay ; Colier
? vi : » 136707 {0 145’ 0+ greenish sandy clay ; it ean ]
I Ui
|11 f
:. ' '
SRR i
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201 METEOROLOGY, GEOLOGY, AND GEOGRAPIY.

From 145’ 0" to 1565’ 0” fine green light colonred sands, firm
and dry

55" 0" to 157° 07 durk sand and pebbles with fragments
of shells,

forming basement hed of Woolwich and Reading beds.

From 157 fect to 233 feet fine greenish sand, being a running
sand full of water to 166 feet 3 more solid and closo at 170 feet
very havd and dry at 180 feet; aned from 103 feet to 233 feet o
running sand with water.  The water at 200 feet was salt to tho
taste and its level in the bore when at vest -} feet from surfnce.

From 233 feet to 268 feet the boving was continued through n
greenish clayey sand which at 216 feet was of a plistie natuve at
953 feet, close, dry, and fivin; at 256 feel, dry but looser; 259 feet to
262 feet, bands of hard dry sandy chiy ; and from 262 feet to
268 feet, more or less rotten sand nnd clay.

At 268 feet n bed of green-conted flints was tonched, forming
basement bed of Thanet sands, and resting on tho chalk at 268 ft. G in.
from surface of marsh.

Tho boring was continned into the chalk and the Hin. pipes
driven therein & ft. 6 in. or a depth of 274 feet from surface,
and a joint made between the 16-in. and O-in. pipes with
hydraualic cement, the 0-in. pipes being brought up to the level of
the marsh,

Tho water was now noticed to ebb and flow with the tide to
6 inches above and 6 inches below the mavsh level; but upon
testing with & powerful pump passed down the bore, it was found
that the Thanet sands were drawn down into {he horing throngh
fissures in the chalk, and a strong wronght-iron tube with steel
shoe was therefore inserted to shut back the sand, and driven
40 feet into the chalk, n perfect joint being ensured by hringing it
up to within 69 feet of the surface and filling the space hetween it
and the cast-iron pipe with hydraulic cement which was found to
run into the fissures of the chalk ; the water level in the hore being
also higher afterwards. An open boring 6 inches diameler was
continued from this point, passing through a marly chalk {o a
depth of 355 feet to flint water bearving, veins at 360 fect.

A test was now made of the supply which was found to he equal
{0 520 gallons per hour at 100 fect deep.  The level of the water
at rest in the bore being 11} inches above marsh at high water,
and the analysis showed a much better result. viz. :—

L3}

Total solids . . . 43:00 grains per gallon.
Volatile organic . . 195 "
Chloride sodium . 17:32 "
Nitrogen as ammonia . "1000) "
Nitrogen as albumenoid ammonia 0074 "
Sulphate of lime . . 300 "
Carbonate of limo . &80 i

At 867 feet the chalk was greyish and firm without water; at
496 feet, chalk hard and white ; at 440 feet, hard chalk ; at 460 fect,
soft chalk with flints and water veins; at 475 feet, daker and
harder chalk; at 502 [cet, flint veins full of water ; which being

" o

T P i o £ fap ooy

KINSEY OX TIIAMES HAVEN ARTESIAN WELL. 205
tested ggave o yield of 1300 zallons per hourat 100 feet depth for the
veinsat 160 feed, and of 2200 gallons por hour for those at 502 feet;
the water level being also higher in the bore, or 1 ft. 2 in. pbova
surface at high water, ’ ' hove
Tho analysis gnve—
Total solids

. 2' ] I
Yolutile organic 4 '805g1.uns per gallon,

Chlovide sodinm l?"l-'k .
I\“ltrngvu as ammonia . 0385 ”
Nitrogen ns albumenoid ammonia 0046 ,
Sulphate of lime . . 250 ”
Carbonato of limeo . . 080 ;

]

At 506 ft. 7 in. the chalk was aeain
. ; ] Ik was ag srey and waterless
o1 !‘v('f, \\'hlt(:‘(-].m'lk with flints and water ;!jnt):‘iQ{l fec? n:;?'tzl?sgl:ftlrl;t
no water: at H30 i‘vut, soft chalk with cavities, the ﬂint’ vcif}s bc;inr:
further npart but full of water; but from 540 to 545 feet the chalk
:\}':m lllm-(]lkmul (lm-k[3 and the bottom dry and waterless; at 550 i"(l:ot
1 chulk was softer and whiter, which chan r*l.' i
el I o o ety wi ged 1nto a white
i f:-ot.m ab 560 feet, and continued to the bottom of boring at
The water level had now inere i
' ased to 11t 7 in. above lev
marsh at high-water sprine tide e pyel of
sul'f:lcc.t ngh-water spring tides, and at low-water 7 mches below
'J']}c analysis gave-—
Total solids 4.4 i
Volatile organie H'gg grina por gallon.
(Elnlol'icle of sodinm . 17-78
Nitrogen as mmmonia . ‘0063 .

Nitrogen as_albumenoid ammionia none. "
Sulphate of lime

”

' ! . none,
](Im-blnnnlelnf' limo . 350

ardness hefore boiling -go Al
Havdness after boilingg zgo Clark’s sealo.

The final analysis of the water, v e F
ater, made by Mr, G, W. Wiener
London, from a sample taken on the ]S'II: .}uuc “ié)“)l‘ e o
3

woe net . two honr
after commencing pnmping, gave the following vosults : o
g e [i—

,li ‘h'_\ .5.1(101 characteristics ¢ Colour in {wo-foot tube, very good pale
mm{(“,. M{l.&.]‘)emlul mut!ur, none ; smell when heated to 1000 F'}l‘n'
5 taste, very slightly saline; hardness before boiling. 9-30

¥

Clarke's seal i

arke’s seale ; hardnes ' i 7

rke’s i bhardness after boiling, 570 Clarke's scale,
Chemieal resulis—

Total solid matier grs. per gal.

Total mineral matter 43.76
Lioss on ignition . 4-’:88
Chlorine as ehloride of sodium lﬁ'gg
L?nd and copper, none. Iron, traces

Lame .

AMagnesia, | . 1.§‘L
Alkaline _sults as earbonates fl}ég

R s
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206 METEOROLOGY, GLOLOGY, AND GEOGRALLY.
Sulphuvie acid in combinations : . 617
Phosphoric acid, traces . . 0700
Nitrogen as ammonia . . . Y

Nitrogen as albumencid nmmonia, none.

Nitrates and nitrites, traces only, . l'

Oxygen absorbed by orgaunic matter from solution o
permanganato of potash, none . T

Appearanco of dried vesidue, white semi-crystaliino

Tho microscopical results were quito satisfuctory; ne living
orgnnisms could bo detected.
Dissolved Gases :—

) ic Acid . none,
(611‘:‘1;,?(:::0 Aok . . '25 cubic inches per gallon.
Nitrogen . . 200 " "

Tho valuation of tho water hy Wigner's seale, taking the average
value of London water as about 25 and the best public l‘m]q':'lu-s
at 10 to 15, after making suitable nllowanco for the source il.om
which the salt is derived, is 21 ; it is thercfore n first-class water.

The mineral constituents are probably combined as follows:—

Sulphate of limo . . %gi
,,  Magnesin . . . 93
Carbonate of votash 800
» sodn (‘::0.],
Chloride of sodium . . . 1u:38

indi regards organi p ater is

s 1ts indicate that as regards organic lllﬁltcl't]l(.! wa
velr'r h;?ﬁ'gesol:ﬂy 0°88 grains per gallon is driven off on ignition, ’a‘ml
O‘Gg of this is tho combined water of the sulphate of lime. lhcl
actunl organic volatile matter is therefore only 0:20 grain per
ga]’.{‘(ﬁ; only objectionable feature is the proportion of salt; bnt n?
the other figures of the analysis, and espeeially the figures o

combined nitrogen, prove conclusively that the salt is nob derived
'; from organic sources, its presence is of far less moment.
:: The results of this analysis showed a marked improvement on
i last and preceding oncs. ) o ‘
! th(it.igz i) :'lratlf)zr well fitted to furnish supply for drinking pur posg;}i
: and which from the regularity of ifs mineral constituents wi
‘ LI
| robabl itinue in good condition. . .
| P (.)llillhgvuﬁcl): the wateg overflowed the surface, it was found possiblo
l to exhanst it to n depth of 80 fect by hard pumping. A pum];
was therefore designed of special construction that conld be p]ncc:l
within the bore at a sufficient depth to ensure a constaut sapply, an

ame time be readily lifted for repairs. ‘
i atf‘i‘}l]ﬁf;[:mp delivers an equal quantity of water at cach BthkOi
1 and is suspended in the bore from a bed-plate attached to the 110:11)(
- of the bore-pipe, the total depth of pump being 198 feet from the

Bu}i‘[fl{ige;nachinery is arranged {o allow for the varying level of the

KINSEY ON TIAMES 1IAVEN ARTESIAN WELL, 207
waler, which, from overflowing tho surfuee, is reduced to 100 foch
or therealiouts, nnd has not been exhausted.

The valves and other defails of the pump can be lifted to the
surfaco for examination hy means of suitable tackle suspended to
the stand-pipes, whicl are attached to the pump bed-plate on
cach sido of the horing, the engine being fitted with hoisting
seqr,

; The pump valves are constructed of a combination of metal and
indin-rubber chemically united, and work without shock.

Tho engine and pumping machinery is enclosed in o corrugated
ivon building, built upon a solid concrete foundation, resting upon
tho surfnee of the marsh,

A louvred ventilator is aveanged above the boring, upon hinges
to enuble it to be opened when thoe pump rods are lifted.

The engine is of the patent *“ RRobey” type of four horse-power*
nominal, connected fo the pump gear by a steel spur-wheel and
pinion, und cuds off at one-third of the siroke, 1Its present duty is
26,000 gallons per day, but the water supply and machinery are
equal to a considerable inerease if required,

The vesults show the possibility of obtaining good water even
when the surface and deep springs aro contaminated, and are very
katisfactory in a district notorious for the impurity and deficiency
of its potable water,

W. Bakxs Kinsty, Consulting Engineer.
APPENDIX TO THE ABOVE.

The temperature of water at vavious depths taken by repeated
experiments and with three lengths of pump, viz :—20{t., 72 ft.,
100 ft., o which depths the water was pumped down, gave with a
depth of horing of 370 ft., 549, 55° and 56° Fahr. respectively, the
testing extending over three days, and the temparature of the air
falling: from 50° on the first day to 34° on the third.

With a depth of boring of 521 ft. the temperature of water was
with a 20 ft. length of pump oG, 72 ft. 589, and with 100 ft. 58e,

With a depth of Loring of 572 ft., and the highest temparaturo
of air £0” in the shade the highest temperature of water was 58,
There was no difference between the readings at 521 ft. depth of
boring and those at 572 ft., and this may be accounted for from
the fact that the largest supply of water was obtained at 536 ft.

The temperature of the water in {he old well swhich has a depth
0[: 130 ft., taken at 8ft. from the surface of the marsh, was 5l
with an air temperature of 50e.

The temperature of water from the new well after five minutes
pumping was 54° and after working {hree hours 589, the depth of
pump being 108 ft. from the surface, the temperature of the air 509,
and the level of the water when commencing to pump 12 in. above
surface,

A further test was made after a rest of eighteen hounrs, with the
following results :(—

Temperature of air in the shade 46° Fahr.

Temperature of water in the river at high water 48° Fahr,

ERT=t R
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208 METEOROLOGY, GEOLOGY, AND OEOGRAPAY.

i Y ; imo 48° I"ahr.

Temperrture of water in ol well, at samo timo | .

D(;:;t}:ncc of surfnco of water below surfaco of ground in old well
’ {;i;c(l}nl]r)lémiuro of water taken at testing cock of pump of new well
9 ft. Gin. nbove the surface of the ground, after resting (‘.tugh‘hi(en
honrs and emptying stand pipes and pump to that lovel 469 Fab,
Temperature of water at tesling cock after working pump a sul'h-
cient portion of the stroko to empty it of 1l water abovo tho level
of 12in. nbovo surface of ground, at which point the water would

rerflow if free 500, ) ) '
* '15110 other temporatnres remained as in previous {ests.

(AN ol 'Se the ground that the

Prof, Waxkryy objected to tho analyses on g hat th

1-05111?3 proved that Jold and inncenrate methods must have been

used to obtain them.

Tho CrAIRMAY, in moving the vote of thanks made Kome remarks
on tho temperature of tho carth in horing Artesinn W ells, and
explained the precantions necessary to be taken in order {o sccure
accuracy.

Rain collected from Roofs considered as a Domestic
Water Supply.

Mrrroronoay and Sanitary Seience are very closcly c‘onngetﬁtl.
Mectcorology deals with all the properties mul_lcll'n.ngst:‘;.‘]o ; ].ri?;
atmosphere which swrounds our cm'!h; and Sn.n'l m). cie ;L. as
to nrrive at the best means of kecping that ni 1])11110 m‘!; ;u 8
satisfactory stato for respiration, nn_cl to deal with t] e (t cp(){;lt s fy 8111
it, not only to prevefnt tl;(lzm u.\Jurl]lng 1:1;111, but also to obtain the

: -antage from them in atl ways, ' .
& gl:tgsgfm}:;::}né]r:?:f points of conncetion letween tho two s'c:}enf:es_ls
rainfall ; Meteorologists study the moisture in t}w] ahl.l.(;.s]_:bxelc,tll 2
varions forms and conditions, the causes \\']llcll.(cpo.‘]ﬂ i m’i‘l 1
carth as rain, and the quantity deposited.at various p']nc}cls.l ] 10{;
the Sanitarian has to take up the question of 110\\.’ it sha -)'30 ( U'l] .
with P which naturally divides into two brnnc]ms-'—-“_a{ct_é ‘;l’!' :\'
and Drainage, making use of the water, and prev C{lllllgll r(.;:n.]ﬁ
mischief; and his chicf object is so to balance the h;lo a]s orgc l 1]110
of it without its doing any harm, and yet to get all the goo

it.

cm{\;}(:l :‘u?cf entirely dependent on rain for our supply of wntlftr;_ fo.lf;
whether we cateh the water which falls on our roofs, 0‘}"0‘ {ll.l; !3
from shallow or deep wells, or {rom strc:}ms ﬂlld‘rll\(,‘;lss, i ]1
nothing more nor less than ram. The sub:lccb of Y :}tm] utp'p )E
has mr?ny branches, and perhaps the most nuport‘ant is [I‘) ?tn :\_no"
good water for domestic nse, thongh the supply for manufac 1;1 |l g
and gencral purposes, and for power 18 of vast importance, anc

different interests are generally very conflicting. The agriculturist

e
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to prevent the water standing on his land, drains it into the water-
convses, which receiving it quicker than would naturally be the
case, overllow and cnuse miscLicf by floods; he also manures his
ficlds and some of the manure is washed down the drains, and
instead of enrviching tho soil, pollutes the water, ‘Then the manu-
factuver not only wanls to veceive the water clean and to send it
away dirty, but, to get power out of it, Lo hacks up the stream with
dams and weirs, and causes floods above him; in short, every
ripavian owner wishes to reecive the water pureand to empty into it
all superfluous water, sewage, and refuse of all kinds, and to Lave
nhsolute control over tho river; not earing whether those above and
below him ave flooded, or deprived of water altogether.

When a supply of water is wanied for a large town, the first
question is where is there a largoe rmainfall within reasonable
distance? - Then geology plays an important part, the structure
mnd natural produets of the gathering ground aflecting not only
the quality and quantity of water that can be made available, but
also the cost of the neeessary works and veservoirs, For the use of
towns the water can be brought in bulk, and having only fo be
distributed over n small area the cost thongh great can be easily
met, but in small villages and rovad distriets the cost of distribution
would be so great that o supply in this manner is altogether out of
the question.  In these districts, however, the importance of a
suflicrient quantity of pure wafer for domestic purposes is very great,
and seems {o be only equatled by the difficuliy of obtaining it.
The usual sources of supply ave the small streams and shallow
wells; the streams are seaveely ever pure enough for drinking,
and the wells ave very frequently much too near cesspools and
housc-drains, to say nothing of the miscellancous organic matter
with which surface water mnst necessarily be pollnted. This is
not all; one well generally supplies several cottages, and the
distance which the water has to be carried, prevents it being
used in auything like sufticient quantity for thorough cleanliness;
and inhot and dry weather when a plentiful supply is more than
ever needed, the well often runs dry, or at least, the scarcity of
water causes frequent quarrels.

Perhaps the simplest solution of the diffienlty is storing the
water which falls on the roofs of houses, if a suflicient quantity
can be obtained in this manner, and the object of my paper
15 to consider {his question,

The average vainfall over the British Isles varies from about
20 inehes to nearly 200 inches per annum.  The largest amounts
being vecorded in' the Inglish Lake distriet, and in the moun-
tainous districts of Wales and Scotland; and the smallest in
the eastern and midland conntics of Ingland. I have sclected
fonr fairly vepresentative stations  with average rainfalls of
approximately 22, 25 35, and 45 inches, on which T have based
my calculations. Stations where the fall is much above 45 inches
ave only found in mountainons districts which are generally
rocky, nnd consequently there is no difficulty in obtaining a
supply of water from the streams which are numerons, and in
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guch districts usunlly sufficiently pure. The two uvcmgul f{lll.n,
99 inches and 25 inches, may appear rather near each gt .101.1 in
amount, my reason for adopting them was that the 21... {'1'm 1A
was tho lowest satisfactory average 1 knrc\:.' of, Obl.mu.m. :tnnt\la
sufficiently Jarge number of years, and 25 inches w!uvst-u st 10
fall over & larger part of tho country than any other 'llli]l(n.llll' .
In dealing with my subjeet, T shall consider moro particu wrly tho
supply of labourers’ cotinges; for although pure water ' l.‘ti] ns
necessary to the middle and upper clsses of tho c(nnnm?n{), u.{
have tho matter moro in their own hmuls,lmul (-]m\, ns n rule, med
cssary expense of procuving a good supply. .
tll?l':ﬁiﬁ;rsz:{so u\]'cmgu sizlu of n collage as 19 i!t. by 20 “f' .\\']nf:l'n I
think is not far from correct, the average yicld of wul.v:" '31 n l"l(m"
with a mean rainfall of twenty-five inches, wo}nl(l be 3,90 ’.;,ru o,
or nearly 10°7 gallons per dn{,' but this is without ‘ullm\m%r; any-
thing for loss in collecting, w lich 1s.(-onsulcm.hlu. From !Illil..‘il.u(.-
ments of tho flow of water from & tiled 1'001:. in averngo ('r;m i _1(;1},.
I find that about t-wcntf' por cent. is lost, First, there is lt lw-l“'“- u
absorbed by the tiles; then a considerable quantity 1s h}{l_( :( ;_;Lt(l,u
tho tiles by capillarity 5 and, lnsllf', some is lost by splaTs‘ Illfllg, 0 ! a?
edges of the roof and out of the gutters,  On o slate 1'('?~’t
believe the loss might bo reduced to between five and tL.‘II per utlll .
Then, also, we must not c:\lcqlatc the suppl\" on.l_\ i Ol.‘: K 10
average rainfull, but from the fall in a dr._y year. lhu;,, al a s ntu;::
with a mean annual rainfall of t\\_'cnly-h\'c’ ‘n}(-hcs, the :}.lnlolu; e
the driest year is about seventeen inches. “"ﬁ would }.wl d 2, mq
gallons. Deducting twenty per cent. for Joss, o3l g_xf]lonh"(mu ﬂ-;-
available supply 2,122 gallons, or little more than &8 ga fu;‘m per
day, which woeuld be altogether inndequate for the use o nfm“m
five persons — the presumed  number of the inhabitanis of the
& l ».
cOt\t%i’t(ljl a mean rainfall of thirty inches, we shonld lmv_(-: an ;ll\'omgo
supply of 10-3 gallons per day, and in the driest year 6 0 gz;' ous.
With a 35 in. rainfall 12:0 gallons, and 7'7 gallons per day
40 ,, w 140 » » 108, ”
” 45 ,, » 164 1 » 131 ” 1] 1
1 have not been able to find anywhero a statement o ]10
requisite quantity of water per head, per day in rural (llsh"wts;: {‘i‘[“
towns the quantity varies from about twelve gallons to 511 out, fif y
gallons; but there can be no comparison, a8 in fowns & arge .1')1'0'-‘
portion goes for trade snpply and for general Sanitary pmp(?sals ; "
great deal is wasted by bad fittings; and the amount unscd 10
water-closets, which are almost unknown in country cot_l:}gf-s‘;& ]ts’
1 believe, considerably more than half the quantity delivered to
ouse. . .
m?[ht{llink there can be little doubt, that a cottage with an a*i'elﬂg:
supply, of twelve gallons per day of pure water close {01 th(i¢1 1o:.lli‘.sS g
wonld be considerably better off than nmp-tcnths of the ];;1& =
cottaces in their present condition ; but this could only be o Laufl <
from o tiled roof in places where the mcan rainfall was thix )-t;‘is
inches and upwards. In places where the rainfall was less, th
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method could only e ndopted with satisfaction as a supplemental
supply, or for potable water where thore was another supply for
cleansing purposes.

It is of considerable importance that the water collected on roofs
be properly stored. A great deal might o said abount the objection
to storing in wooden butts, or cisterns of any kind above ground
which are often exposed to the sun, and are liable to receive various
impuritics, the water becoming unfit for consumption after a very
short {time, and I believe it is from this causo that a great deal of
the prejudico against rain-water as & beverage has arisen, for if
Jn'olwrly stored it is probably the most wholesome of all waters.

‘he best receptacle is an underground tank or well, bricked at the
sides and Dbottom, and lined with about half an inch of Portland
cement, to prevent any possibility of loss from leakage or pollution
from the infiltration of impure water from the surrounding ground;
tho top should be domed over leaving n man-hole, so that the tank
may be oceasionally cleaned ; the man-hole should be covered with
n slab of paving stone Iaid in mortar, to prevent worms or
inseets gelting in and polluting the water, The pipes from the
roof to the tank whero they pass underground should be of glazed
earthenware, and the joints made with cement, so as to bo both
watertight and impregnable to inscets and other polluting matter
from the ontside. They should not go straight into the taunk, but
into a small receptacle beside it, in which any dead leaves or other
matier carried down from the roof would be intercepted, so as not
to reach the tank and decay in the water. This receptacle should
be made with a closely-fitling movable cover, so that it could be
occasionally cleaned, which wonld aid materially in keeping tho
water pure.  The tank should also have a waste-pipe to allow any
surplus water to escape, tho end of which should be covered with o
pieco of perforated zinc or copper wire gauze, to prevent frogs,
mice, or other vermin having access to the water. A tank carefully
constructed in this manner will not require cleaning more than
onco in two or three ycars.

Tho size of the tank is perhaps the next point for consideration;
to insure a regular daily supply proportionate to the yearly fall, the
tank must be of suflicient eapacity to store all the water that falls
during tho wet periods of the year, for if during the spring somo of
the hieavy rains ran to waste, the water kept in store will not be
adequate to mect the daily demand during the dry summer weather,
for 1t is evident that anything deducted from the yearly amount of
rain even during the wetlest scason must of necessity reduce the
average daily supply that it is eapable of yielding. I have, there-
fore, calculated the requisite capacity of the tank from the surplus
yield of water during the three wettest months, and find that for &
cottage 15 ft. by 20 ft.—the size on which I have Dbased all my
caleulations—with a rainful of 20 inches the tank would require a
capacity of 150 cubic feet, or 5 months’ supply

with a rainfall of 25 inches, 200 " 5, »
T ” 35 ”» 235 1 4 " ”
? 1) 45 » 250 » 3 ” th ]
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Tho decreaso In {ho proportionate sizo of the tank with lnrger APPENDIX. SR
rainfalls is due to tho different relation which the wel periods , . . o
in dry districts bear to thoso periods in wet districts ; that is to | Tulle showing the daily yield of water from roofs of various sizes with P
say, that where the averago rainfall is 20 inches, the fall during thoe rarytng rainfalls. P
wettest three months will be about 75 per cent. of tho mean nnnual T T T T T S— i
fall; while at stations where the menn rainfall ia 45 inches, the Arca of House 10 ft, X 20 ft, or 200 &q, ft.| Arca of House 15 ft. X 20 ft. or 300sq ft ARRREYE
wettest three months will bo only about 50 per eent. of the annual - ; " Pl : . R
fall. Or, to put it very simply, at wet stations the full is more 3 Eég . b g ..'ga‘.‘. W28 €| €8 hg %L 54 et
A v v < v = Sru | SER S ¥ ‘B Bh | mE]
cverly distributed over the year. FlEEy|in | 2 3% 3%.5 7 g3 Eleso | 32 £y £ i
Phe cost of tanks such as I havo deseribed i not great, and g {25384 93 [e=3|g=5 ) g |5&8 Zz .| BS (T2 Loy Lol e
T s : . L 5?0 E"ﬁ £3 | 83g* | €7 gl{ve. E-'-.’-“ 82 | B2k | =25 RS LR _
would not exeeed one shitling for cach enbic foot of capacity, that is A (At | =88] #% (A8 | AR | A 358|258 22 1230 |24 SRR
a tank holding 100 cubie feet would cost £5, and so on. When o "1‘_ D - SERELER
stornge capacity of more than 200 cubie feet is reguired, it will bo In. rf‘(.l'r‘:c gallons. |g.dlans, | gatlons. || In, catie | onens) EHERN
. . fect, |ROIORS. gallons | gallons, Sl { R
found advanlageous to make two or more tanks 1mther than one ool a5 o] s3] 67| 32| 2| 25 | 150 gELER
Javee one, i 251 20 135 b7 "5 39 25 v o 6,4 9 9 18 P [‘ I ”
24 . iy . ! p " 20 200 806 11:3 58 R ':'.I‘
g I the foregaing T have worked on an averago condition of things ! oy 20 W5 [ 68 | 94 | 45 [301 20 | 225 [103 ) 142 69 R ‘ 140
1 and of course the resulls are averages, and there ave various 3‘3 'l'g :(’2 ;g :1'0 50 135} 20 | 235 {120 [167 | 77 LT
i disturbing clements; as before stated, I have {aken s iy basis ] sl 1z 1o |1 13: g:g [ j? 15 | 245 [ 145 196 [ 108 Lo e
t a coltage having an aren of S0U square fret with a tiled roof in fuir maiIm temTEmmmm—m T m 451 15 | 250 | 164 | 214 | 151 RERACEH T
3 cm.u]itiun,.ihq inclination of the roof bring about 3in. 1 do not Axca of Honse 20 ft. X 25 €t or 500 xq. fi |lAren of Honse 20 ft. X 50 ft. or 1000 sq. ft, U
i think the inclination of the reof has much effeet, for though a steep B s | sEl wel n L
5 ‘ Y . = ) = = . . L i
LY roof wonld eateh mther less water, it would run off more freely 2| EE| 4 o3 1,550 88 8| £l o 51 83 .EE cio i;f-
: and loss would be held between the tiles by capillarily 5 of course AEMEER ot (EEs| 4 e8| go | 22 (ZEg 3520 o
. ' -k K= =] a ] N Lot |78 w g — \ : ley
with a very flat voof the conditions wounld be reversed. On a slated e{78%{z254) 52 EoB|es2| |52 |28, 95 |TES |G s 8 Py .
Pliadl T5s £ g5 -5';'-' g|lz& &9 &= E=Z | E=25 \ !§ '
: roof there can bo no doubt that the loss would be less, and, a8 £ Y1855 | B58| 52 | 520 (2% 2| 354|233 53 [52e |22 SN 1
A before mentioned, need not exceed 10 per eent. — . SRR L1
: Sk L \ .t 1 Joment 1g HH vy ) cuble R T
i T think the lon‘n.sl. important element s the position and l_)( aring of in, i | gatons. { gavtons.{ gallons. || in. ‘;ﬂ’{‘f gallons | gallons. |gallons, : b
i the house, for it a house has a large expanse of steep roof facing o . o0l o5 | 250 | 107 | 166 | 80 [[20] 2 . o
il wet wind, it will, undoubtedly, catch more than the average, ; o5 ] vo | 335 | 143 | 187 { o7 [{ 25 lg Egg gég 235 ;gg |
‘j L especially if it is in an exposed situation. 1 believe, as n genera i 0] 20 | 375 vy | 236 | 14 [jso| 15 | 740 | 364 | 503 | 244 i
FERIE B rule, n {lat roof will catch most water n a sheltered position, and a : ;’3 ‘]’2 390 | 190 | 277 | 127 {35 | 15 | 785 | 424 } 590 ) 270 L
i ik T stecp roof in an exposed position, if it presents a faiv proportion of sl 15 :‘l’g’ 3;% gf? 128'0 401 15 | 815 | 484 | 653 | 363 .
; | : ; roof to the wet winds. : A4 16 1 415 | 278 1357 | 218 (| 45] 15 B35 | 544 | 713 [ 435 ;
! Tt is havdly nccessary to state that in caleulating the yicld of Arcaof Honse 25 ft. % 80 ft.or 200050, fi. Particulars of Tank or Well
i : water from any voof, the area of the ground covered by the roof = " TE es i
; should be taken, and not the arca of the roof itself. g il o L8 .88, 28 Cupacity. Dimensions. fj
! The question of Water Supply is perhaps engaging move attention HEMEE, 3 o8 (323 s3] 58 Appro- '
| now than it has ever done before, and I hope the fow facts I have § 285|282 22 | 53¢ zo% ||$Melcano n) 552 | £ | dorth. e E
- . g et G o U - g 53 it . == * £ o= At .
H given on what appears to me one of its most difficult branches, and 355|253 | B8 | 538 | =2=E FE28| 03
‘ ot tho same time onc that scems most likely to be overlooked—the - PPN PR [P !
] o , w —hav \ Jos In. cubie . U AURES : ;.
e ! snm):}: oi. c((:uuh y cottages have not heen altogether useless or n cuble 1 gations.| gatons. [ gattons i 190 | 24| s0|46]66 -
{ : i , 2 uninteresting. ) . 201 20 1010 an6! coe | sto [| 129 80| 404680 6 5
IR R In conclusion, I should like to express my thanks to thie President, 251 15 | 1330 | coc| soo| 422 |[160) 936| 4650776 | 710
HUEE RN Mr. Symons, for allowing me the free use of his rainfall records ;3;9 15 | 1480 [ 72:7)1005 | 487 |} 175 we2| s50lseflz70 | 815
IR R which were so essential for the compilation of this paper. 1 15 11570 | B48|1180 | 540 200 [ 1248} 5059180 10 €
HIEA IR T 15 [ 1630 | 967 (1306 | 726 1} 925 | 1404 {4 07367 0} 1 s
il f i 451 15 | 1670 { 1088 | 1427 | 87°1 404670
b i - " 40]16]|80
i 3: 250 | 1360 {40 e so} 12 10
kSN s s
i
3 H. SowerbY WALLIS, FOLS.
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Sinee writing my paper I havo scen an article in the Sanitary
Tecord, of Oct. 20th, by J. M. Fox, ek, “On tho Supply of
Wator to Rural Districls and the Public Health (Water) et,” to
which T shonld like to refor.  Aflter considering the general powers
given to rural authorities by {his Act, the author, speaking of water,
BAYS 1—

¢ Tho practical questions it appears {o mo nvo (1) ns to sufficient
(uantity, and (2) the limitation of cost specified in the Act.”

« Much mizapprehension, I havo been led o think, exists as to the
quantity of water consumed in rural houscholds.  Acenstomed to
the lavge estimates of town reguivenents, including many purposcs
for which water is necessary there, but finding no corresponding
uso in the country, it strikes us with astonishment that threo gallons
per hend per day is an outsido estimato for o village consumption,
And yet I have proved this by water supplicd to villages through o
meter again and again.”

“/aking the usnal average, therefore, of five and a half persons
to a cotiage, the quantity required for such a dwelling would be
about 133 gallons.” Tho guantity I considered suflicient in my
paper, 12 gallons, is thereforo rather small. * Now n cottage, with its
outbuildings, says Mr. Whooler, M.INST.C.E., COVCTS about 500
squaroe feet of ground.” 1 think this is too large, for, nithough many
cottages with their outbuildings undonbtedly cover 500 square fect,
a much larger number are considerably smaller, more cspecinlly
those Duilt in blocks of threo or four, and the outbuildings, as a
rule, are so rough and tho reofs so bad, that the amount collectablo
from them would he too small to repay the trouble of collection.

“Paking the vainfall at 22 inches per annum, & minimum cstimate
thronghout the country gencrally, a shated roof will yicld 5,700
gallons per annum, cqual to o daily supply of 15} gallons, or
very nenrly three gallons per head per day.” In this calenlation
only 2:G per cont. is allowed for loss, whiclh is not nearly sufficient
oven with a slated roof.

“T3ut the rainfall is, of conrse, uncqually distributed throughout
the year. And this brings us fo the sccond question of cost.  The
cost speeified n the Act, at which an authorily may make a com-
pulsory order for water-supply to a house is thus defined: —* Not
exceeding a capital sum, the interest on which at the rato of fivo per
cent. per annum, would amount to twopence per week.” This repre-

sents o capital outlay of £8. 13s 4d, and such, indecd, might as
well have been stated in the Act with less circumlocution.”

¢t is a very unusual dronght that extends over two months. But
it has become a rnle nmongst engincers that all storage receptacles, bo
they reservoirs for townsor tanks for cottages, shonld not contain less
than seventy-eight days’ unrenewed supply. Thus a tank for n cottage,
covering 500 square feet, would require to be 6 ft, 6 in. in diameter,
and 6 ft. deep, and to hold 1200 gallons,” Though seventy-eight
days’ storage may bo gufficient in the case of a reservoir for a town
where, in the wettest season of the year, a large (uantity of water
;s allowed to run towaste, it is not sufficient, in the case of a cottage
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whore it is necessary to save nll the available rainfall, for although
wo never have soventy-cight days without rain we frequently have
21);) or 250 consecutive days with considernble less than the average
fall.

“ Phe cost of such tank is estimated at 13d per gallon. Larger
tanks may bo reckoned at 1d. per gallon,  Ience, there is economy
in making one tank serve for two or throe cottages.” This estimato
is [ bolicvo too low for a properly constructed tank such as 1
deseribed, but tho estimate I gave of about 2d per gallon is,
perhaps a triflo high. T also think that it is & misinko to make one
fank serve for two or threo cotlages, for though it is undoubtediy
cheaper, the increased sizo renders the brickwork much more likely
to sink and erack, and allow tho infiltration of foul water from the
srrounding ground.

w At this rate, tho cost of the water supply from heaven, inde-
pendently of all chances afforded by the soil, and stored for
permanent use, would be £6. 5s per house, or £2. 8s 4d within the
limit Jnidl down by the Act.”

# 1'vom what I have before said, it follows that I cannot agreo
with this conclusion, for as 1 consider that a larger tank would bo
necessary, the cost would, of course, be greater, and nlso Mr. Yox
makes no allowance for the cost of gutters and pipes, which would
liave to bo provided in nearly nll cases. I am, thercfore, afraid
that o supply in this manner could not he made compulsory, as the
cost would, I believe, slightly exceed the limit laid down by the
Act.” H. Sowersy WALLIS.

M., W. B. Kixsey then said My, Wallis did not appear to have
made any provision for filtering the water before storing it, which,
after the remarks by Mr, Symons as to the washing of the air by
rain, wonld scem to be necessary.,

Mus. Avena LEwis observed that the paper just read was of the
highest interest, though it hind been put forward in such a quict
and unobstrusive manner, We were as yeb in infancy with our
knowledgo what to do with the natural water supply of the world,
nued little understood the relations which it bore to onr necessities.
Rivers had lost their volume, it had been said, by our ignorant
waste of trees 3 while distriets had been deprived of nataral moisturo
by over drainage, and dronghts been produced by neglect of vege-
table life. ''he saving of rainfall in this instanco wounld benefib
thonsands, who could not participate in the artificial snpply of
towns; it was certainly desirable that this natural supply should
not only be taken care of, but kept pure by sanitary arrangements.
Ihe plan advoeated by Mr. Wallis scemed very feasible, only—who
was to bear the expense?  Mrs. Lewis was afraid that i6 belonged
to the good things, that were a long time coming. Still, nothing
could be Dhetter than calling attention to the great want of water
among cottagers, miles awny from towns; and only those who had
experienced the shortcomings of this supply in agricultnral distvicts,
as she had herself, conld understand the vast importance of using
the natural supply in o healthy manner for the well-being of a large
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part of our population. There conld bo no doubt that Mr, Wallis
deserved the very highest praise for bringing this subjecl in so
succinct a manner beforo this Scction of tho Sanitary Congress.

Mr. Batbock cousidered that Mr. Wallis had rendered nogreat
servico to Sanitavy Science, especially on behalf of the peorer section
of the community, in his suggestions for providing them with an
improved water supply.  Nothing could bo worse thun the sources
from which, at present, most houses in poor localities, nnd cottages
in country districts, devived their water, and M. Wallis’ proposal
for catching and cavefully storing the rain.water from the rvool,
scemed to him (Mr. Baldock) to exactly meet the case of houses in
out-of-the-way places and at considernble clovations, where n vegulue
supl)ly woullt never be likely to come; it veminded him of o very
sinilar plan adopted by a friend many years nge, of having n largo
underground tank for receiving tho rain-water, from which it wag
pumped to wherever it might bo requived.  Mr. Baldock hoped
that Mr. Wallis, nnd others, would continne their efforts in this
dirvection, with a view fo the more general adoption of this sysiem.

Mz, 1. 1L Porter, Me. Ihun and Do A Carvexten also took
part in the discussion.

In reply, Me. Wartis said the fivst question raised was vespecting
filtration ; this was undoubtedly advantageous, hut not by any means
necessary ; in thoe case of a house with which o was acquainted,
supplied in this manner, it was impossible to ascertain by tasting or
ordinary exnmination whether the water had been filtered or not,
and he was afraid that if filters were supplicd to labourers'
cottages, in the majority of cases they would not be used.

It was suggested thatas o grand national water-supply had heen
proposed by the Socicty of Arts, and powerfully supported, it was
nnnecessary to consider the question; but if the inhabitauts of raral
districts were to be dependent on their present supplies until that
proposition was nccomplished, he was very sorey for them.  The cost
of a water-supply to cottages must of necessity fall diveetly on the
owners, for the occupiers very seldom had sufticient eapital, but by
a very slight addition {o the rent a good inferest might be secured
on the outlay, and would, he believed, be readily paid.

He thought no other point oceurred in the discussion to whicl it
was necessary to refer, but he wished to thank the mecting very
sincerely for the kind attention with which his paper had been
received and for the vote of thanks.

CORDEN ON INFLUENCE OF WEATHER ON DISEASE, 217

On somo of the apparent influences of the Weather
upon the prevalence or otherwise of certain classes
of disease.

(Iilustrated by Weather Charls.)

Tiaviva {aken a small shave for some years past in the compila.
tion of the morlality veturng of the Croydon district for the
Loeal Board of Health, by the contribution of the meteorological
clementy I venture o submit a short paper on some of the apparent
influences of the weather upon the prevalence or otherwise of
certain classes of disense,

The diseases which I have illusteated ave those of the zymotic and
the pulmonary class. To facilitate the study of the subject, I have
constructed from the Mortality Tables of Croydon, as first published
by the lnte Dr. Westall and afterwards by Dr. Philpot, the Medical
Ofticer of 1lealth, n Table ealeulated to show at a glance both the
annual and the quarterly death-rates from those discases, also tho
mean temperatare and rainfall for the same times, and extending
over # period of 14 ycars from 1865 1o 1878,

In the first place T divide the period of time into equal portions
of 7 years each, and compare the averages of one with the other;
so that we sco what progress has been made, if any, in the control
of preventible diseases, and what differences of meteorological
phenomena may have been exhibited during each term.

I find that the sunual death-rate from «ll causes for the first 7
years, 1865-71 was 20'51 per 1000 living, and for the second
7 yoars, 1872-78, 16:62, thereby clearly showing an improvement to
the extent of 2 per 1000; and the improvement is pretly equally
divided amongst the four quarters of the year, the figures being
respeetively 22-8, 1071, 201, and 214 for the first 7 years, and 207,
174, 184, and 185 for the sccond.

1 next take the 7 principal symotie discases and I find that the
average number of deaths per ycar for tho first period was 183, or
a rate of 3G per 1000, and for the second pevied 176, or a rate of
98, thus showing another improvement, though slight.

Taking the average number of deaths from zymotic diseases per
quarter, I find there is a slight increase in the third quarter, the
numbers for the first peviod being 44, 30, 56, and 44 respectively,
and those for the second 89, 37, 59, and 41: in the three remaining
quarters there is a diminution. )

The annual mean temperature of the first period was 49°97 and
of the second $0°G7 ov 0°7 higher.

The mean temperatuves of the first and fourth quarters of
the year were in the sccond period as much as 2°3 and 1°2
respectively higher than in the corresponding quarters of the first
period.  The mean of the sccond and third quarters remaining
nearly stationary.
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Tho mean annual rainfall of the fivst period was 26:01 inches,
and of the second 2852 inches, or 1:01 inch more,

The mean annnal rainfull for the whole period of 14 yenrs was
9756, or 1°5 of an incl abovo that of the averago generally nseribed
to it.

The mean temperaturo for the wholo period was 50°3, or tho
same as is usually quoted.

The first and thivd quarters of tho yenr in the second period
ghow o diminution in the amount of rainfall, but the sccond and
fourth an increase ; tho latter to the extent of 2} inches,

Now, taking these averages into neconnt, it would appear that, ns
the zymotic rate was higher on an average when tho temperatuvo
and minfall were lower, and vice versd, and that tho general death-
rate at the same time was affected in the snme way, high tempera-
ture and large rainfall were most conducive to health,

Perhaps i’ wo tako a few instances, we may bo convineed of tho
fallacy or otherwiso of tho argument, or we may find it cleavly
proved that no certain rulo can be found to apply, or that weather
has nothing at all to do with it.

In the first quarter of the first yenr 1865 we find that tho
number of zymotic deaths was only 16, and less by 7 than in any
other first quarter of the 14 years.

The temperature was very low, being only 36-5 degrees, and lower
by 14 degrees than in any other quarter of the 14 yenvs,

The raanfall was 6°82 inches and just above the average of the
previous 10 yeavs.

Unfortunately, I have been nnable to obtain a return of the
number or rate of the pulmenary discases for that or the following
year, but the deaths from those causes in the first quarter wero
large; for, though the zymotic rate was very low, the general death
rate was high.

Turning now fo the fourth quarter of the same year, we find o
great contrast, the number of zymotic deaths was 00, or at an
annual rate of 88 per 1000, and has nover been equalled in any
quarter since.

Of the deaths, 22 were from measles and 38 from fever,

The mean temperature was 44°9 degrees, and above the average;
and the rainfall very large, 11-36 inches, 7 inches of which in
October followed a rainfall of one day only in September, the total
-ainfall for the year being 30°51 inches.

It will be advisable to look at the first quarter of the following
year, 1866, which was also one of large rainfall, 11-70 inches, and an
average mean temperature, and we find 71 zymotic deaths, 22 of
which were measles and 28 fover, contrasting strongly with the first
quarter of 1865,

High as the zymotic vate was, still ib showed a falling-ofl of
90 deaths as compared with the previous quarter, and the remain-
ing quarters of the year had a rapidly deereasing mortality from
that class of disease, notwithstanding that the rainfall of the year
was again very large, being over 32 inches.

The mean temperature of the sccond and third quarters of the
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year 1865 was high, with heavy rains, long periods of drought,

ad nn increasing zymotic death-rate ; whilst the mean temperature
of the second and third quarters of 1866 was low, with o largo
vainfall and a deereasing zymotic rate.

But tho years of deficient rainfall as & rule ghow tho lighest
denth-rate from zymotic discase.*

Pho highest death-rate from thoso eauses in any of the 14 years
occurred in 1865 and 1868, and was 4:46 and 43 per 1000 respec-
tively. Tho temperaturo of 1868 was the highest in tho series, bub
{ho rainfall was very low, measles, searlet fever, enterie fever, and
especially dinvrhaen ]):ciug cach strongly represented.

In 1869 and 1870 the zymotic death-rate was high, the prevailing
complaints being scarvlet fever in all tho quarters of each year, and
diavrheen in the third of each.

In 1871, in addition to searlet fever came an cpidemic of small-
pox, of which 59 deaths oceurred in the first three quarters, and
wome in the fourth.,  Diavrheen was also prevalent in tho third
(marter.

In cach of these years, as in 1868, the rainfall was low, and
in 1870 very low, the temperature generally ranging high during
the summer months,

In 1872, a year with high temperature and a very large rainfall,
3327 inches, the zymotic rate was much lower than in the previous
four years, notwithstanding that mcasles and whooping-cough wero
cpidemic. ) )

Following this year of excessive rainfall ecamo 1873 with
10 inches loss rain, and less than an average temperature, and wo
find tho zymotic death-rate lower than in any other year of the
series, heing only 13 per 1000; the general death-rate was also
the lowest, being only 16:93.

During the years 1874, 1875, and 1876, the zymotic rate rose to
95, 36, nud 3'5 respectively, the rainfall being low and the tem-
perature high,

In 1875 occurred a visitation of enterie fever, which had two
periods of greab activity, as though there were some disturbing
causes b work which only required to be removed that the results
might censo.  The mean temperature was high and the rainfall
exceptionally heavy during shorb periods.

In 1876 and 1877 zymotic diseases were still prevalent, but in
1877 cnteric fever died away, the rainfall being large and con-
tinuons, and the temperature high.

In 1878, diphtheria, whooping congh, and infantile diarrhcea wore
prevalent, no less than 60 deaths from dinrrheea, 55 of which were

* Tn the case of 1865, althongh the fotal rainfall for the 2’0&1‘ was large, being
over 30 inches, still it was remarkable for the irregularity of its distribation, and
for the smallncss in number of its rainy days, for instance, there were but threo
days’ rain in April, giving only 0°17 of auinch, whilst eleven days in May gave
3-40 inches, one day of which having a fall of 1:20 and another 1°10 of an inch
during thunder storms.  Again, in September there was bnt one day on which it
rained, to the amonnt of 027 of an inch, whilst in October there were twenty-
three days of rain to the amount of 7 inches,
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220 ME(EOROLOGY, GEOLOGY, AND GEOGRAFNY.
of infants under one year old, ocenrring in the third quarter, Tho
atmosphero of that quarter was very close and thundery, with largo
and heavy raiufall following upon a very lnvge spring rainfull.
Looking at all the circumstances of tho ense, it appears that
years mostly prevalent with zymotic discaso are those years in
which there have been long periods of dry weather with ocensional
heavy rains, as in_ 18065, 1868, and 1870." The chart for the year
1870 I have brought for your inspection.
Those years which have the greatest nmmber of vainy days
beine those with tho lowest zymotic death-vate, as in the present

ycar? tho chart for which is beforo you for comparison with that of

1870.

In 1870 the temperature of the snmmer was high, and {he
rainfall very deficient, quito n drought having prevailed, but still
there wero occasionnl heavy rain storms with long infervals of
dronght between, in that year the zymotic rafo was high from
scarlet fever and diavrhea.

In 1879 we havo had almost continnous rain, and often very
heavy, but there have been no periods of drought, and the tempera-
turo has been low, the zymelic rate has consequently been low
Qiarrheea hus been conspicuous by its absence, the low temperature
and 1moist atmosphere being alone responsible for the gene ally high
death-rate, whic]h was principally caused by tho great mortality
from respiratory diseascs.

The rainfall of the present year to the end of September has heen
98-03 inches, or 10 inches more than the average, and 2 inches
more than the average for the whole year and the number of rainy
days 159, or 58 in excess.

iI'he rainfall of 1870 for the same period was hut 13-11 inches or
15 inches less, and the number of rainy days 78 less.

This year is the third instance since 1865 of an almost confinuous
ninfall, resulting in o low zymotic death-rate.

There is one point more 1 should like to touch apon, and that is,
the great difference between the nature of the mainfall of the last
four or five years and that of previous years. The falls of rain are
much heavier and more frequent than formerly, and 1 think that
much of the unnsual prevalence of fever sinco 1874 has heen caused
by the frequent exceptionally heavy rains, especially those which
occur at night; when, unless there is a distinet and ample provision
for storm water, it must enter with great force and volume into the
sewers, the lower parts of which hecome flooded, at the same time
that the ventilators in the streets ave choked; and forcing the sower
gas to mako its escape to the higher levels, it enters the houscs
placed ready to receive it.

Heavy rains in the daytime do not 5o much matter, for the houses
are open, and it is very seldom that a heavy rain oceurs at night

hich might be called sufficient to produce an epidemic of fever,
and which should be at the rate of an inch in an hour.

Such a rain occurred soon after midnight on the 2.44h of Septem-
ber, 1875, during a violent thunderstorm, when 1-13 of an inch of
«in fell in an hour; and as at that time tho storm-water was nob
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cut off from the sewers, and the mnain sewer was in a very choked
conclition, 1 fully believo it was to some extent answerable for the
second outbreak of fever that year, which took place about a fort-
night afterwards,

I am aware that great efforts have heen made by the local autho-
rities sinco then to cut off all direet communications hetween the
sewers and the inferior of houses, and also to divert the surface and
storm-waler from the sewers; but still much must remain to ho
done, nud until done, and that thoroughly, if the abnormal condi-
tions of thoe rainfall as of late years exhibited are to continue, so
zymotic diseases may rear their ugly heads amongst us.

At the same time there is much to be thankful for in the fact,
that zymotic discases are occasional visitors only, and the general
deatlierate of the district is very much below that of large towns
generally, and frequently below the average of all Bogland.

Geo. CorpEx.

e, Brack said that very excellent results had heen obiained by
{he medieal officers of health in Scotland from charting the rise or
fall of the death-rate from various diseases.

De, A. Caeeextenr said that there was much in the paper which
his friend Mr. Corden had read which was important and interesting,
especially as pointing out the conmection of heat and cold with
mortality, and also the conneetion between heavy and sudden rainfall
and the rise of enteric fever. It would be a means of enlightening
some upon the evils which undoutedly arose from defective sewers
and an impure subsoil, and pointed to a necessity for preventing
inerease of impurily in the latter. The paper represented an
enorimons amount of detail work which reflected great eredit npon the
observer, and will be found of use to the local sanitarian for all time.
1t would lelp to prove the point which he (De. Carpenter) had
always maintained, that cnthetic disease was caused by impure air
from the subsoil finding its way info houses at night, as well as by
means of impure water-supply. It was a reason for all good
Sanitavians considering the nature of the material upon which
houses were built, and {aking measures to prevent the intrusion of
foul air from foundations as well as by sewer channels.

As n contribution towards the discussion on Mr, G. Corden’s
paper on the “Influence of Weather on Disease,” My, Edward
Mawley, rans, exhibited a ehart which ho explained in a short
paper, vead by Me. Jayes Cuisnony, entitled * Eleven Months of
Jold Weather ” (November 1878—September 1879), of which the
following is an abstract :—

The weather of the past eleven months had been thronghout of
so exceplional a character that he thought a dingram illnstrating
the most remarkable features of it—its low {temperatures and heavy
raiufall—and at the same time indicating its influence upon the
health of the inhabitants of so large a city as London, conld not but
prove of interest to those assembled for the purpose of discussing
Mcteorology in connection with Sanitary Science.

o camm ooz
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Temperature of the air al (treemeich.—I'ho mean temperaturo of
the wholo period was 3} degrees in defeet of tho nverago of tho
previous 20 years. The coldest month (January) being 68 below
tho mean, and the least unscasonably cold one, March (0°4) helow it.

Mortality in London.—The oloven months wera on tho wholo
healthy, the average number of deaths pev week being 18 less than
is usnal. Durving tho first seven months, or in tho winter and
spring, the deaths exceeded the averago of the previous 10 years by
70 per week. Whoreas in tho remaining four months, or in tho
summer and early nutumn, they fell short of it by ns many ns
195 per week.  July was tho healthiest month, the total number
of deaths being 1730 less than the average; whilo March proved
tho most unhealthy, 1420 persons dying during tho course of it in
excess of the nverago nuwber. It should, however, bo explained
that the latter, although this year tho most scasonable of any in
temperature, was month of changable weather, and followed the
longest cold period that wo have experienced for many years.

Owing to the absence of epidemics of a severe characler, the fore-
going particulars might bo taken as fairly indicating the direct
fufluence of low temperatures, long continued, upon the public
Lealth both in winter and algo in summer.

Rainfall at Addiscombe, Croydon—Tho total fall in Croydon in
tho cloven months was nearly 9} inches in excess of the mean
amount for the previons 19 years, August being the wetlest (+613
inches), and March tho driest (0-559 inches) month.  So that the
month last named was at once the most seasonable in {emperatnre,
tho dricst and the most nuhealthy,  Mr. Mawley doubted whether
tho influence of rain upon health could be traced in the same clear
way as that of heat or cold, but considercd that the bencficiel effcets
of » heavy rainfall, like that of the last few months, must in large
towns, where even the air itself was rendered all the more whole-
gome by an oceasional washing, undoubtedly have been very great.

Discases of the respiratory organs and zymoltic diseascs.—The
pnmber of deaths in London from discases of the respiratory organs
was in nearly every week of the peviod under consideration in excess
of the average. While on the other hand, with as few exceptions,
~ diseases of the zymotic class liad proved much less fatal than usnal.

The greatest number of deaths from chest complaints oceurred in
Mareh, and exceeded the average of the previous ten years by over
1000; whereas between the middle of July and the middle of
August there were aboub 1200 lcss deaths from fevers, diarrhos,
&c., than is usually the case.

Mr. Mawley, in conclusion, expressed the opinion that our Sanitary
reformers migh justly claim some credit for the uniformly satis-
factory position of that curve on the chart which represented the
number of deaths from zymotic diseascs, a8 this curve might be
taken as affording a tolerably correct indication of the present
Sanitary condition of our giant metropolis.

In answer to Dr. BLACK, who said that the charts which I
cxhibited were not referred to in the paper, and who went on io
enlarge upon the very excellent result obtained from a systematic

STANLEY ON CROYDON WATER SUPPLY, 223

charling of the rise or fall of the death-rate from various diseascs
as followed by Medical Officers of Health in Scotland, T said that
tho chinrts exhibited were, with one exception, meteorological only
and shown for the purpose of contrasting the tcmpcraturg and rain-
fall of tho years 1870 and 1879. The exception was the chart
showing the means and totals for each month for fonrteen years
on which was marked for each quarter the death-rate from zymot-i(;
disgnsvs, and each point was comneeted by a blue line or trace, by
which the eyo could take in very readily the variations from the
mean,

Conditions of the Water Supply of Croydon, in relation
to its Rainfall and Geology; with Suggestions for
its Sanitary and Profitable Improvement.

Ix the autumn of 1875, Croydon wys visited with a very violent
epidemic in the form of enterie few.l of the typhoid class. As
tiis form of fever is such as can be very generally attributed to
defeetive Sanitary conditions, attention was vigilautly dirceted to
tho surrounding Sanitavy conditions by the Local Board of Health ;
bub as the disense continued for a considerable period with fatal
cffecls, it was thought necessary to call the attention of the
Government to the matter, and a Sanitary Inspector was sent down
from Whitchall, who sat for some time in Croydon to hear
evidence and to examine the general Sanitary conditions which
might be thought to have encouraged the disease. This ended,
1 believe, in certain recommendations by the inspector, which were
duly carried out by the Loeal Board of Health,

At the period of this epidemic it became the general public
opinion in this district that the spread of the epidemic was due
to one cause only, contagion conveyed in some manner through the
water supply. This was at the time thought to be very clear, as
it was confined, or very nearly so, to the aren supplied by the
Croydon Waterworks, which covers only a part of the entive
district. In this district, amongst others that were supplied, there
was one very striking instance in the immediate neighbourhood
where I reside.  On one side of the Selhurst Road tho cpidemic
prevailed, that is the sido that was supplied with the Croydon
water ; wheveas on the other side there were no cases, whero the
houses were supplied by the Lambeth Waterworks.

Further, Gilhurst Road being a new road, the Sanitary conditions
were equal or perhaps a little better on the side supplied with the
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froydon water, as the honses wero newer and better built, on plans
approved by the Board of Health ; wheveas many of the other houses
on the opposite silo were built before the oxistence of this Board.
Further, generally there were no cases in any divection heyond tho
Croydon waler supply. As soon as tho canso was discovered,
honsekeepers took the precaution to boil tho water used for
drinking purposes, and the epidemie disappeared.

At tho time, I took some pains to inquire into the general con.
ditions of the water supply, entered into communication with
the inspector, and pointed out some Sanitary arrnngements that I
thought neeessary. 1 am not aware whether these were or wero
not earricd ont, but I know that semoe of these conditions remain,
1 have since thought the matter seriously over, and 1 have como to
tho conclusion that the mecting of the Sanitary Congress in
Croydon would be a proper time to bring my ideas of tho subject
forward, ns I feel quito sure that this is the best means of {esting
their value. I think that it is also in another way n proper time.
There is now no cpidemie in Croydon, and persons that might
have felt excitement at the time, will look on with that dis.
passionate coolness which is necessary forall seientifie investigations,
so us to comsider the maiter in its simple health-bearing con-
ditions for future periods only. Otherwise there was o kind of
gtain, if T may so express it, inflicted upon the purity of tho
Croydon water at the time of the cpidemic, which has not been
entirely vemoved by any important change of circumslances ; and
I feel that if the subject is now fairly ventilated, that stain may
be removed. T have lately spoken of this matter to a gentleman
who is present, who tells me that he still has all water first
boiled before it is drunk by his family; and other like cases
have been given to me; so that if this suspicion exists, it is
at least not pleasant in n Sanitary peint, and would bo betfer
removed.

1 will now, if you please, point out the gencral conditions of the
water supply, and consider it in a Sanitary sense.

In the first place, the water supply of Croydon is pumped by
machinery from what is termed in the neighbourhood an Artesian
well. Dot the conditions of this well, or rather group of wells, as
there are more than one, is so different from the general conditions
of Artesian wells, that I donbt exceedingly whether it would be
accredited as such by scientific men.

This matter I will now take in detail.

1. POSITION OF THE WELLS IN RELATION TO RAINFALL AND
DEAINAGE.

In this matter I must ask you for the {ime to negleet all con-
ditions of {he soi1l (which we will hercafter consider), and take the
conditions of the surface relatively to drainage by levels only.
This is in a certain degree necessary. A great extent of surface
is covered by roads, paths, buildings and paved spaces, so s to
permit surface drainage only. Tarther, soils which are in degree
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pevmeable to water, wnd permit the ordinary vaing to he entirely
absorbed, will in ease of storms or in very heavy raing drain off
n very Javge povtion of the water by surfuce drainage, only to the
lowest confignous lovels.  For the general condition of surface
levels, as regards the position of the Croydon Waterworks, I
have here one of the six-inch Oednance maps of the Croydon
district, By following the beneh mark at the position of the
watferworks in Surrey Streel, we find one near with a reading
162:90; this point wonld be then approximately 163 feet above mean
water ab the sen const. T have in the dingram taken this for our
starting-point, and have colonved this lowest point of the surround-
ing district dark Blue, and have extended this eolour over all the
district that lies as low as or lower than this, according to the bench
manrks. I have made the next level somewhat lighter, to include
ull surfaces of 180 feet above datum line, that is 17 feet above the
level of the walerworks, The next 200 feet, or 37 feet above.
The next 250 feet, and the next 300 feet and npwards ; shading this
off wheve it goes to 400 feet to white, so that the diagram fairly
represents by jumps of 17 feet to 50 feet the natural surface drainage
of the distriet, 1 have shown by very dark blue the River Wandle,
which colleets the surrounding drainage as a considerable stream,
und conveys it to the Thames.

By this diagrun it appears that the position of the Croydoen
Waterworks is near the bottom of a large valley extending over
an arvea of about perhaps six or seven square miles, of which this
part of the neighbourhood forms the natural drainage outlet. This
position has possibly been in an old water way draining o innch
greater avea, of which the sharp declivity vepresented by Crown
Hill, taking the direction north and south of the High Strect,
has heen one of the bauks.  The corresponding opposite hank
passing al the fool of the range of hills towards the sonth, of which
Park Hill, the Waldrons, and Duppas Hill form a part. This may
be clearly scen by the lines of shading. The cenditions of the
above as regards the rainfall of the higher immediate districts
would be that the surface drainage would be for a large part
constantly dirceted towards the pomt ocenpied by the waterworks;
so that what danger might be derived from solution of effete
surface matter in such a system would depend in a large degree
upon what means were taken {o avoid its intrusion into the water-
supply system. But under any conditions, it wonld be brought
Into such contiguity by its natural flow, as to he dangerous in a
Sanitary sense. 1'o this matter T will return after hriefly noticing
the geological conditions.

2. POSITION OF THE WATER IN RELATION TO THL GEOLOGY OF THE
DISTRICT,

The town of Croydon and the surrounding district is situated
mostly upon the outerop of the scries of beds known as the lower
tertiaries of the London basin, The outerop at Croydon is at a
great angle to the lines of stratification, as we find the whole series
of the lower tertiavies consisting of Thanet sands, Woolwich and
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Reading beds, and the Oldhaven beds, brought to the surfuce in the
small space of a mile north and south ; as we find at Addiseombe
a broad aven of London clay, and at South Croydon, (‘oombo CHl,
and tho district which lies north-cast of it, the chalk or upper
cretaceous.  Now, this series of beds ave all of porous strueture—
in fact, water-bearing beds, and if wo sink to any depth through
theso snrfuace beds, as soon as wo find o retentive soil, even as reten.
tive as that of the chalk, wo may expeet to obtain a fuir waler
supply from tho surface drainngo alone.

' hit this has been a course of ancient drainage, wo have dirvect
evidence in the very shallow representatives of the lower fertinry
geries in the immedinto position of the wells, In the lower terlinvies
particululy the large development of the Oldhaven series which
we find in the adjacent Shirley and Addington hills, of 100 ft, or
so, and Woolwich and Reading beds, which are also faivly repre-
gented in the district, and the Thanet sands also, which torether,
at the lowest estimate, must at some time have formed a stratum
200 ft. to 400 ft. higher than the present level: these ave denuded
and washed nway until they ave represented in coarse gravels ouly
by rbout 10 ft. above the chalk. Thisisseen in the sectionof the well
which { have drawn from particulars given me by Dr. Buchanan
in a letter, December, 1875,

At a later peviod the upper tertiavies have ent through the
London clay and the older tertiavy sories, aned have left n very thin
channel of the valley gravel (in which we commonly find the
vemains of {he clephant and mastodon clsewhere) nearly north and
sonth over the same area, but ad right angles to it, as is shown by
the red space marked on the map; so that under the later tertinry
period there was still an area of drainage, and the River Wandle,
formed originally possibly on a erctaceons fanlt, has existed as a
river thronghont all the period that dry land has prevailed in the
district since the ehalk period. Under these conditions, Croydon
would be natuvally a district favourable for easy nnd copious water
supply; at the same time, nlso, especially under the influence of
gurface drainage, from the divection of ancient water-ways.

I have coloured a map which gives the geology of this district ng
nearly as 1 conld from data to my hand. 1t will he only so far in
error that I cannot exactly estimate the extent of the separate beds
of the lower tertiarvies; Imt as they nre entirely of one porous
structure, it will not materially affeet the subject of this paper.

I havo also constrneted a scetion which will extend from the clay
to the chalk. I have in this section represented the strafa of
regular outline, which would be naturally produced by a district of
even flexure of upheaval to the south of Croydon. These would be
tho general indicated conditions, but tliere occurs a fault in the
general series of a band of blue clay in the erctaccous series, which 1
have marked bya black line in the scction of the well, which
indicates that the chalk is not as originally deposited. We also find
that at ten feet down the one side of the scction, for seven feet chalk,
and the opposite side gravel. This cither indicales an old ¢liff, whose
angle would most probably extend much further, or more probably
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o faull, which makes altogether, with the general surface outline, one
sugpeet that tho fault is continuous, at abont a line in which tho
waterworks forms a point in the divection of the older tertinry valley.
The general influence of such o fanlt would be to ereate a speeial
line of surfuco drainage, which would be prejudicial to the certainty
of obtnining pure water at this point free from surfaco drainage. '

SUMMARY OF TIHIS CONDITION.

To bring this matter genevally under consideration, we find that
by natuval inclination of the sarrounding land, particularly to the
north-cast and south, we have a fall in the district towards the
position of the wells, aud that naturally the porous strata ahove tho
chalk would, in case of considerable rainfall, saturate this strata.
As the strata above wonkl also contain the drains of the district,
and every species of refuse general to the surface soil of a populons
neighbourhood—as we know, when our dog or cat dies, it is huried
in the garden. Turther, we have not always possessed the im-
portant advaniage of n Local Board of Health ; so the system of
drainage that we now criticize was built upon a system in old
Croydon which dates carlier than the cclebrated invention of
Drummond, who gave us the means of keeping our inland
towns much more wholesonie by the pollution of our streams and
water conrses.

Now, such a state of surface afTaivs in a district of a deep sinking
in the ground for potable water, does not appear to he cxtrcmcl;
wholesome. It may be argued that one well is bricked up, and
that another is lined with iron casings; but as hydraulie pressnres
ave rather difticult things to manage, even when all parts arve
visible, it would be clear to many who have had dealings with
this subjeet that it would be a great difticulty to keep an urea pure
surrounded with sueh influences.

Brick and concrete arve porous materials, and iron is subjeet to
decuy by perforation in small hioles.  Further, it is diffieult to join
any lnrge masses of metal, and impossible to test if the joints are
scenre when joined.  So that if there is an imperfect joint under
hydraulic pressure at A in the diagram, there is the greatest possiblo
probability that the water at A would reach B.

POSSIBLE SANITARY INFLUENCE OF SUCH CONDITIONS.

_ Ldonot profess in this matter to look at things very squeam-
ishly, I clearly understand that I i myself a chemical componnd
endowed with organie functions. I look also on water as another
chemical compound necessary for my existence ; and so long as this
does not possess matters injurious to my system, I look at it chiemi-
cally, and do not particularly care for its source. For instance, I
11:'1\'0 found the Lambeth water with which I am supplied suffi-
ciently pure not to have injured me.  Sometimes I have looked at
a depth of it in my Dbath, and from the extremely yellow tone, as
also from the doubiful sediment in the cistern that supplies the
bath, I ecould wish it purer. I know also that by the aforesaid
invention of the celebrated Drmmmond, that there is a perfect
15 *
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civeulation by means of the great vital sonree of the metropolis—
the Thames; that n part of the same water that flows from wy
house-drains will be again supplicd 1o me after it is pnssed throngh
the great vein of our local terrestrinl system, aud becomes again the
arterial water for onr existence, through the comphi ated ngencies
of the Lambeth pumping-engines, the saud filter, exposure {o i
in the reservoirs—which resembles, I presmne, the exposuve of the
animal blood to the air in the lungs—and the influence of ovganie
lifo ju the reservoir, together with tho close aven of wholesome jvon
pipes, which will deoxydizo any organie acidulous ferment ; so
that T can well imagine that any injurious matter that possessed an
organic constitution would have decayed and become innocuous o
my system before the water veached me.  On the other hand, 1
shoulll somewhat fear the most pellucid water taken divectly from
the carth where the deleterious influence of  surlaco drainage
might infrude itsell every wet day, even spavingly, huat to he
immedintely taken into my system without the preparation of any
civenlating system of purging ngeneies whatever,

What may be the agency by which epidemics spread 1T do not
know. We have in this matter some very striking cases, which
lead to the extreme probability that these diseases ave organic,
This is apparently the case with diptherin; it is thonght 1o be so
with cholera, where foralie, not unlike the yeast ferment, have
heen found to be present in many cases in the stomach and fwees.
In these cases, from the nature of fungoid growth or ferments, as
they ave termed, 1 do not think it probable that such forms of life
ave propagated in water; or even prohuble that such organic life
conld be preserved for a long time in this medium. But in =
enrface soil swrrounded hy the lalitations of man and nnimals,
there will naturally be those decaying matters which may form
food for its propagation; and, if there is also surface drainage, the
germ of reproduction will be washed away, and will probably
votain its low character of life for a certain short period, until it is
crried fo a suitable soil for its propagation, which may be the
human body, or other, according {o the nature or constifution of
the germ; for it is quite certain that germs that can live in one
system will not live in another; in the smne way that we find
Wlights affect one species of vegelable Jife and not another, as we
see in a very familiar instance: a cherry-tree will be affeeted by
a Dlight, which will in no way affcct a plum-tree. T offer this very
brief sketeh, and I must leave all details to our more compelent
medical men, and proceed at once to

SUGGESTIONS FOR THE SANITARY IMPROVEMEXNT or oun
WATER SUPPLY,

Iere we have at once, by reference to the mode in which the
filthy sewage and chemical contamination of tannerics and other
mannfactories slushed backwards and forwards by the tides in the
hames, becomes, if not perfectly wholesome, at least not seriously
injurious water. Andif we followed the system by which it is
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purified very ronghly, we could expect no deleterious effects fr

the small amonnt of injurions matter that could possibly cxiterwn{
wells.  Bat this wonld be really superfluous. 1t is quite clex 'O‘t:l
my mind that by simple exposure in a reservoir for a Ifcw da c:ltl o
prevalenco of organie lile in the reservoir, of a typo not illl;:;l"iOI;:
to the human system, vegetablo and animal, would specdill' clear
it of any gerins it might contain. - Such species alone, as tho)abl;

dant wheel animaleulny which apparently consume ::\'él'v or, r'ull'l-'
sul::;h.nu-u smnll enongh fo onter their system, would he nbe"u'lu’
sullivient. By further refinement we should 0;1ly neced a qov.:onf{
;:s(ll\\'nlltt for Il.mmmliutc supply, with an ordinary trenehed sand-
\-'il,c,-'ilhl.\-l ,.(..1170‘:‘-::{1:-.“ ould last for a great number of years, with our

ECONOMY OF THE SYSTEM AND VALUE TQ THE NEIGIBOUGRHIQOD.

I will now point out the possible positi
o “m{ l l”‘op(t;st..lc possible position and economy of such a
By the present system waler is pumped directly from the wells
;u supply the houses, conscquently the supply is required at cervtain
hours of the day abundantly, aud at other times naturally a very
small quantity would he used. Mor instance, in_dry weather ?L
lavge quantity of water is required to water voads and t;'m'dené
whereas in wet weather mueh less is required. Tt is truc there is
one sinall reservoir; but this is at such a great height, about 200 ft
above the pumps, that pnmping to such a height would e entirely
waste of power for the supply of the lower districts, and besidc)s:
this veservoir 1s too small to be useful. Now evcr,y one who is
:-mmcctul with steam machinery knows that any intermittent use
is very wasteful from the loss of heat by letting down and bringing
up fires,  Therefore the same engine with suflicient veservoir space
would probably raise more than double the amount of water ntl ;hu
same expenditure, if kept in constant action night and day. So
that for the absoluto quunfity raised, there is o doubt‘t}l;'lb'ib
wonld bo much more cconomical to keep the engines, or )'1.‘1't of
them, at constant full work, or as nearly so as possiﬁle. o
inIl:Ll t.-h]o nexlt-.l.!luce, there is o largo donsely populated district, that
which I reside, of houscs supplied at a very high rate by the
Lambeth Water Company. T'he high price is possibfy nccessa{-y us
the expense of purifying the Thames water is very great, and tho
(Illslance, ten miles or so, to be conveyed in pipes is \'(?ry cr’tpensivc.
11011'”:1)111[101‘ n_‘y“ll_ous:c, rated at £45 per annmm, a water-rate of £5
C um; this is, I helieve, at about threc times the rate that
y l‘?y(llon water is supplicd.  There are in my immediate distriet—
a:)(, 3 rOOO ]i?uses, sapplied by the Lambeth Waterworks at an
rago of £3 per honso; this would represent a gross income of
£.3000' which capi.t:llizcd would represent, at 5 pm?ccnt., £GO;OUO
;?(lzs::vg;?r?m" l:slllilfxlullllt to purchase land and construct the n_cccsszu'_y:
“raf,crw(;l- ]zflsm \{')ﬁg :1‘ outsb’:mgl’ugl compensations to the Lambeth
Surra oo who, !l(lr() nmf: by the grow t]l_nf neighhourhoods in
¥y experiencing  more and more diflicalty in providing a
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necessary supply.  And the same changes could render tho water
supply wholesome for the whole district.

For this improvement I suggest Croydon is in overy way adapled

nndurally without scrious expenso. _
In th)u north, throngh the district of Addiscombo and part of

Selhuwst, there is abundanco of land in ll‘w London clft)', tho most
ceonomie of all materials for the construction (:[ reservoirs.  Besides
whieh, should in this aven moro water bo requived by the gr(»\.\':h f;‘f
tho neighbourhood, this is the proper position to sink wells ar bore,
as the retentive surface-soil will not permt }jlll'ftl(!e-dl'ﬂllltlgu
through this enpping of clay. Thereforo perfectly innocuous waler
could bo drawn from the lower tertiavies divect, which I ‘"E"‘_’ 10
doubt, from the extent exposed of tho Oldhnven beds of Shirley
and the surrounding district, would givea Jarge supply. But should
movo pure or Artesinn water bo desired, this district is so nearly on
tho Dorder of the London clay deposits, that the green sands conld
be reached at much less depth than at positions deeper in the
London basin in its northward extension, and the purest of all

waters be obtained. )
Wi 1 STANLEY, F.M8.

De. A. Caxeexter said ho had listened to M. Stanley's paper with
some degree of interest, and wonld, with the President’s permission,
make o fow remarks upon the peints put forth by tho reader.  Mr.
Stanley reminded him (Dr. C.) very much of Balnam the son of
Beor, who, when called upon to curse the children of Isracl, ended
by blessing them entively.  Mr. Stanley makes grave chinrges
against the Croydon Board of Heallh for distribuling water from a
dangerous source of supply, but asks them to let him have a sharo
of it nt Norwood. e is evidently not afraid of tho possibility of
impurity entering in at the fault which Mr. Stanley thinks {o ho
present in the ehalk at the point at which the well is sunk. Dre. G
would, however, point out that the fault, if it cxists, 1s only a few
feot from the surtace, whilst the well itself s at least 175 fect deep;
a fault of the character indicated could not therefore affect n well
which is completely protected by iron cylinders to the very botlom
of the bore hole; and, indecd, Mr. Stanley indicates 1113. disbelicf in
his own theory, for he nsks the Local Board to let him have tho
water, as being far superior to the supply which he (Mr. S.) obtm}ns
at present from the Lambeth Water Company. So much for the
chance of infection from surfacc-water by the fanlt to which
Mr. Stanley draws attention. Mr. Stanley says that the epidemic
of 1875 was due to one cause only. He (Dr. .Carpcnter) dcn.nurrqll
to this; the cause in the first place was typhoid excreta retained in
defective sowers; the fact was known and pointed ont at the timo

when it was proposed to give an intermittent supply of water to t]‘"i
town in the day-time. He (Dr. C.) at once said, ““ If yon do, you wil
have 1000 cases of fever, because the water supply itself will becomo
generally contaminated.” He was langhed at by somo of the
e ombers of the Board, and denounced in the local press; tho
intermittent supply was given, and 1260 cases of fever was the
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resull.  Of these enses many avose in consequence of water con.
taminntion  dervived from  defeetive pipes and water-closets in
immediato conneetion with empty sewers; but a largo part of these
were caused also by exhalutions from tho very defective sowors
which existed in all parts of the town, Indeed, it is probable that
if tho latter hued not existed the confaminated water would not have
produced anything like the fatal results which followed. e held
that it was fully proved that in a majority, if not in all the cascs,
defeetive sewers existed, and the anie of the houses in which the
vietims resided was fouled by sewer aiv before the typhoid germs
were distributed in the water supply. I feel quite certain that the
water supply, as devived from the well, was pure at its source, but
that it became contaminated in the process of distribution, and I
make this stateiment becanse the water was proved to bo fouled at
one timo and at one place, when it was proved to bo pure in another
at the samoe time.  Nothing could be more convineing as to this fact
than the ovidence obtained at the Friends’ School in Park Lane.
The water, as supplicd to the boys, smelt as it came from the tap
aiter an intermittent supply had been obtained. It supplied the
boys' bath, then filled their cistern, and, after that the girls got a
quantity. The Doys had complained of the water.  Lhey had fever.
The contaminated water was washed oul of the pipes, and the girls
g‘of-‘u pure supply, and they did not have fever. He knew of several
similar instances which convinced him at the time that the con-
tamination nrose after the water left the bottom of the well. M.
Stanley might rest assnred that no surface water, as such, found its
way into the well at all, and that no water was supplied to the
inhabitants which did not go through a very solid and definite
porfion of the chalk formation. There was an idea among somo
half-informed people that chemical analyses could not detect the
presence of mischief in waler, Ie, lhiowever, contended that no
jurer supply existed than that obfained from the Croydon well, and
K0 long as chemical analyses such as those afforded by Professor
Wanklyn, were to bo obtaiued, no one need fear to use the Croydon
water, and that it was not necessary to boil it before using it. It is
true that boiling diminished the harduess, but it is in the hardness
that its safely from typhoid germs depends. So long as thab
hardness is under twenty degrees, so long is the water not super-
suturated with lime, and until youn have a carbonic acid atmosphero
in the water, yon will never get a multiplication of typhoid germs,
beeause it is by aid of free carbonic dioxide that typhoid, or any
other of that class of germ, can increase and multiply. If they
cannot mmltiply they cannot continue to exist, and mischief must
abort.  So long, therefore, as earbonic dioxide is fixed by the lime
and the hardness is not in excess we never need fear the presence
of such mischievous germs in our water supply. I must, however,
connsel the Liocal Board to be on their guard against the time when
the population will overtake their power of supply. Thoy onght to
prepare for this, and I advise that frequent analyses of the water bo
made, and when that analysis shows a pereeptible amount of
albuminoid and free ammonin, with an increase in the ehlorine, it will
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bo time for them to think of changing theivsourveo of supply 3 but nutil
then I strongly advise them fo et well alone, 1 am sadisticd that
chemistry will be able to divect them most fully, and they onghit to
consult the chemist move frequently than they do. Bt for a very
long time to come, indeed so long as the supply continnes to ho
only lall that at whicl it is fixed by Min Bueas, we need he under
no serious apprehension of wischicf avising in the mamer which lus
insisted upon by others as well us My, Stanley, I ten million
gallons per day are available, and we fake less than three millions,
we ave (nite sale.

M. W, Bakss Kissey said, %1 agree with Dr. Cavpenter that
periodical analyses of well water nre necessavy, partienlaly iu
cortain formations, and I can endorse Mr, Stanley’s vemnrks as ta
the possibility of drawing down surface water at the back of tho
well lining, and so contaminating the well if the hore-hole iz
pumped too hard. 1 have known this lo happen in several
instances.”

Mr. Batpock would not dispute M. Stanley’s geology, hecanse
the weology of Croydon was pretty well knownand understood 5 but
he could not allow the statement, that the wells from which the
Crovdon water was obtained weve in any way connecled with a
recent outhreak of typhoid fever, to go anchallenged. Years ago
the Bourne was charged with spreading death and destruetion,
when the true nature of that extraordinary flow of water was
neither known nor understood; no one, however, wonld now think
of nttributing to it any such absurd fitality 5 so, too, the Croydon
wells had been blamed, and most unjustly so, with heing the cause
of typhoid epidemics; but as with the Bourne, so with the wells, tho
time wounld come when the crror wonld be discovered, and the wells
acquitted. True it was that the wafer had heen the innocent agoent
in spreading the fever, in conrse of iis distribution th rouqh the muins,
but the real cause was to be found in the disgraceful sewer systen
which then, and to a great extent now, underlics some parts,
especially the older parts, of the town of Croydon, no better proof
of which conld be found than in the fact, that once started the fever
spread rapidly, bad smclls and tastes being observed when tho
water was drawn from the taps, indicating elearly the connection
between the sewers and the water-pipes, no such taste or smell cver
betng obsercable at the wells, the water from which had repeatedly
been analyzed by Dr. Odling, Dr. I'rankland, and Prof. Wanklyn,
and declared to be uncqualled for purity ; it was therefore a gross
libel on the Croydon water fo blame it for what was really caused
by the sewers, which were badly laid, broken, and uneven, theveby
becoming sewers of deposit, and the souree of all abominations.
When these sewers were put in ovder, and all connection severed
between water-pipes and sewers, drains, and closets, and when,
morcover, the supply of waler was, as it had recently been made,
consiant and not ever intermittent, then no more would he heard of
the Croydon water propagating fover. As to surface water finding
its way into the wells and contaminating the water 5o as to produce
fever, Mr. Baldock considered fhat (his stalement had only been
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put forward to draw nltention off from tho sewers, and had no
foundation in fact; at any rato s now construeted, all entrance of
surfnce waler was, Lo considered, an absolute impossibitity. The
question of an additional source of water to meeb v great increased
demind, might nrise some day, and then the question might ho
comsidered whether that souree should be remoto from the present
one, bub for the present, it far less than onc-tithe of the money
which haed heen so absurdly talked about for removing the whole of
the present waterworks’ machinery (to where ?), were spent in
perfecting the sewer system of Croydon, a great and undoubted
Sanitary resnlt wonld acerne o the town,

Me, Flinn, Mr. Cowern, Professor WaNkLyy, and M. Luvcas also
took part in the discussion. 'Phe President closed the discussion by
stating he agreed with Dr. Carpender, that more storage power
should be obtained by the Croydon Loeal Board of Health,

M, Stasiiy, in veply to De, Carpenter and My, Baldock, said,
¢ T esonmot understand the Doctor’s negument that water can come
from the distant parts snrrounding Croydon when the surface soil
up to the wells is indisputably equally porous to the distant parts,
[further, for the value of chemical analysis, I do not think that
discuse germs, which are invisibly small, and in such minute quan-
tities, would he possible of detection by any chemical analysis—at
deust, they have never been so detected at present. With regard to
sewago enfering the supply pipes where the hydrostatic pressure
was opposite, and nob entering the well where the Liydrostatic
pressure of surface diminage wonld be diveet, certainly does appear
1o me a most remarkable argument.”

Di. Careestir pointed out that it had not been contended that
the sewaze entered the pipes when the hydrostatic pressure was
epposite, it that it took place when the pressuve was faken off in
consequence of the supply being made infermittent instead of
constant. e quite agreed with Me, Stanley that there was little
chance of sewage entering the pipes when the supply was constant,
but it was just because it had not been constant that the disaster
had ocenrred.

o g s A




	目次に戻る（Return to contens)

