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170 CO-OPERATIVE COOKING,

The food is of the most nutritious quality that can he had,
consisting chiefly of pea soup (including some animal food) 5
suct puddings, with treacle, jam, or raisins 3 Irvish stew 3 and,
where desirable, a lighter kind of soup for young children,
Cooking for the sick might be added.

The operation of the plan is- carried out by establishing
cooking eentres in several densely-populated parts of the town,
where the food is sold at mid-day to all comers.  Chilllven’s
dinners are also provided and consumed on the cooking premises
at 1d. and 1d, each.

The only charitable portion of the plan is carried out hy {he
sale of tickets, 1d. cach, to the clergy and others, {o be dis-
tributed amongst the very destitute in severe weather.

The Mayon or WoncrstEn said that it was necessary to supply the
human body with food of tho right character. Dr. Strange’s paper
had very ably illustrated the best class of food to e used for this
kind of ‘cookery, They knew Dr. Strange’s zeal in this matter, his
self-denying labours, and the very beneficial results which had ensued.
The cheap dinners and the cheap breakfasts given in Board Schools
had produced most sanitary results, inasmuch as the physique and
tone of the school children had benefited considerably, 1le desired
to ndd his testimony to the services Dr, Strange had rendered in this
way in the city, and thanked him for bringing the subject forward.

Captain Lockr (Worcester) said that from his long thirty-six
years' expericnco as a sailor he believed the pea soup mentioned by
Dr. Strange was the most nutritious and best fitted for use in that
way. He might add that both passengers and erew always enjoyed
the above three days in the week as part of their dinner. They
always carried split peas, and used rain water if they were fortunate
enough to catch any.

CONFERENCE OF MEDICAL OFFICERS OF HEALTI.

This Conference was jointly arranged by the Institute and
the Society of Medical Officers of Icalth. A full report of
the subjects discussed is given in “Public ITealth,” October,
1889, pages 162—173.
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SECTION 1II
ENGINEERING AND ARCGHITEGTURE.

ADDRIESS
By IIexry Joun Martex, MIust.C.E.

I'RESIDENT OF TIE SECTION.

InTRODUCTORY.

Tne subjects for consideration in this section —namely,
Engineering and Architecture—although necessarily limited
to their sanitary aspects only, cover a wide area, and present
numerous and important features, each of which would be more
than sufticient for the text of an address.

Ior instance, the works in connection with fen drainage,
town and village sewerage, house drainage and domestic sani-
tation, water supplies and fittings, luminants in their sanitary
aspeets, building materials and methods of house construction,
warming and ventilation, smoke abatement, and many other
matters too numerous to mention, are all included within the
limits assigned to this section, and you will probably have the
opportunity of discussing some of them.

_ Although considering the extent of our information, and the

light we now have with respect to sanitary matters, and the
extent also of our opportunities, we have not much reason to
boast of the progress we have made as a nation in practical
sanitation, compared with what we might have made during the
past 40 years; yet it may be permissible—in fact, it may be
advantageous—to take a retrospeet of some of the advances made
during that period, and I invite you to do so with me for a
short space 0} time,

T el Tt L]

T b

S et

AN

T T T

ROt T VI

T T T T T e g

T

PR . =

T reraina t e e

ot Mo, + 1ot gt

L N LT AR

bl




172 ADDRESS TO SECTION II.

Fen DrAINAGE,

Amongst the subjects which T have named in my introduc-
tory remarks as within the range of those referred to us is
that of fen drainage.

The sanitary influences of the works cmried out in Ahis
department of cngineering have, T think, been much overlooked,
as those sanitary influcuces have been incidental only 1o {he
main objects of fen drainage works, which have been principally
dirceted to the improvement of fen and marsh lands for pasture
and other agricultural purposcs,

From a sanitary point of view, this subject of fen drainage
may not at fivst sight appear 1o be a large one, but considering
that in the fen counties of Lincoln, Huntingdon, Bedford, and
Cambridge there is a population of 850,000 persons, it is
certainly worthy of attention,

During the past 40 years great improvements have taken
place in this department of sanitary work.

The old windmill, with its irregular, inadequate, and im-
perfectly applied power, has given way to greatly improved
sumping machinery actuated by steam, by which means the
]ine of saturation has been kept at o much lower level than
formerly was possible over large tracts of fen country.

The total quantity of l:mfr which has to be kept dry by
pumping in the valleys of the Ousc, the Nene, the Welland, and
the Witham rivers is about 453,000 acres. That acreage is
equal to about 700 square miles, or equal nearly to the whole
area of Worcestershire ; and to show the improvements which
have been effected in some parts of these fens, 1 find it stated
in_a paper by Mr. Lawrence Gibbs, which appears in Vol.
XUOIV., Part IV., of the Minutes of I'roceedings of the Insti-
tution of Civil Engincers, that two fens, viz,, Deeping ¥en in
the Wellaud Valley, and Littlepool and Downham Fen in the
Ouse Valley, having together an area of nearly 60,000 ncres,
which were formerly kept “in a half-cultivated state” by
means of 119 windmills, are now effectually drained by means
of four steam engines,

The lowering of the line of saturation, or, in other words,
the lowering of the underground water level effected by these
improvements, lias a most important bearing on the sanitary
condition of those fen districts.

When the level or line of saturation is higher than the point
below the surface of the ground which is affected by the heat of
the sun, or when the level is within capillary range of the
surface, large volumes of miasmatic vapours are occasionally
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given off, which spread their depressing influences far and wide
over the fen country.

When, on the other hand, the line of saturation is drawn
down below the points named, the evolution of minsmatic
vapours is_greatly reduced; and with  their disappearance,
numerous forms of febrile and rhenmatic complaints cease to
exist.

(Gireat sanitary advantages have resulted also from “The Land
Drainage Act of 1861,” in accordance with the provisions of
which numerons Drainage Boards have been constituted under
{he authority of #The Land Commissioners for England,” whose
duties have now been transferred to the recently constituted
“ Board of Agriculture”

By their favour, I have heen furnished with the information,
tabulated Delow, which shows the wide arcas over which the
heneficial influence of the Land Drainage Act has heen extended
since it came into operation twenty-cight years ago.

g g A 3% 32
@ -— 2
Deseription. E i § § 8¢ '2 Eé
3 8 << ESex
“ o <2 28
(1.) Commissions of Sewers £

Recommended .. o] 12 ¢ | 28,811 [ 40,250
(2.) Separate Drainage Districts
Constituted . ‘e 27 16 65,306 | 104,535
(3.) Thames Valley .. - e . 55,472 | 71,450
(4.) Somersetshire DrainageActs | .. .o {109,529 | 606,550

259,118 ' 282,785

1t will be seen, therefore, that ¢ the Land Commissioners for
England ” have incidentally contributed to the amelioration of
the sanitary condition of the inhabitants residing on no less
than a quarter of a million of acres, or 400 square miles of
country, by the constitution of numerous drainage districts, and
by authorising an expenditure for carrying out carefully con-
sidered schemes for main drainage and other such works of
more than a quarter of a million sterling. I say carcfully
considered schemes, because as one of their engineering ad-
visers, I know lhow minutely every point is considered before
any drainage district is constituted and before any works are
authorised by the Land Commissioners.

The main drains of many old districts have also been greatly
improved, by the lowering of the outfalls,

In one case, that of the Grand Sluice at Boston, the sill of
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the new and enlarged sluice has been lowered 3 feet and the
seaward channel 8 feet, thereby practically raising the level of
500,000 acres, or 800 square miles of fen-land considerably
above the previous line of saturation,

There is no doubt that these great improvements have
materially raised the sanitavy status of all such districts, md
have done much to minimise the physical disadvantages of
fen-life.

In proof of this, Dr, Farr, in his ¢ Vital Statistics” (pages
136 and 137) states, % The great tand drainage works have had
great influcnee in improving the health of the inhabitants of
the Isle of Lly, as by their means the atwmosphere has been
purified and dried.”

Again the same authority states that at Orset, near Tilbuvy,
in Issex, a remarkable reduction in the death-rate has occurred
during the thirty years, 1841 to 1870, “ partly due to sanitary
improvements, but mainly to the drainage of the lnd and
consequent dryness of the soil,”

e also stafes that, in three fen distriets in Cambridgeshire,
namely, North Witchford, Whittlesen, and Wisbeach, contain-
ing an aggregate population of between 50 and 60 thousand
persons, the death-rate, in the thirty years between 1841 and
1870, has Deen reduced from 258 to 20§ per thousand, or
nearly 20 per cent.

1lc also states that in Wisheach, the deaths from phthisis
were reduced from 2 per thousand in the ten years, 1851-60,
to 1'6 per thousand in the ten years, from 1861 to 1870—or
20 per cent.; whilst at Orsett deaths from the same cause
were reduced in the same periods, from 2:8 to 1'9 per thousand,
or 32 per cent.

TowN, VILLAGE, AND Ilouse DRAINAGE.

Passing from the subject of fen drainage, T now propose to
make a few remarks on the improvements which Lave been
effected, during the past forty years, in town, village, aud house
drainage.

I remember the early reports of the Sanitary Inspectors of
what was then termed the Board of IIealth, as to the state of
things forty years since, with regard to these subjects.

The reports disclosed, as then almost universally existing, a
most lhorrible state of affairs, which is now, happily, only
exceptional.

Open and almost stagnant sewers in close proximity cither to
the front or back doors of rows of houses, and, whilst festering
there, giving off large volumes of poisonous gases.
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Leaky dumb-wells, sunk in porous ground, receiving the
sewage from Jarge numbers of houses, with the pumps for the
supply of the said houses drawing their water from shallow
wells sunk in close proximity to those dumb-wells.

Drains, wheve they did exist, untrapped, and through which at
night, when all the doors and windows in the houses were closed,
the only supply of air for the inmates could be obtained.

Sewers, properly deseribed as only “elongated cesspools,”
much too large for the work {o he performed, constructed in
many cases of porous maferials, of very unscientific scction,
and with but little regard to gradient.

No one whose memory does not earry him back to that
period, can now coneeive of the amount of ignorant and selfish
opposition, which My, (now Sir Edwin Chadwick, K.C.13.)
enconnfered, when, acting as Seeretary to the Board of 1lealth
of that. period, it became his duty to call public attention to this
state of things, and to suggest the remedies for them,

Obloquy was thrown upon everything he said or did in con-
neetion with sanitary matters. The facts as to the existing
sanitary abominations which he had carefully collected and
marshalled, were either boldly denied, or defended as at least
necessary evils,  Every veste(f interest, from the night-soil man
to high municipal functionaries, was against him, and had he
not been as patient as Job, and as callous to adverse criticism
as the pachydermatous monster, described in the poem of which
that patriarch is the hero, was to spears and arrows, he could
not have accomplished the great sanitary revolution which has
lmcn his life work, and to which this generation is so much
indebted.

I had the pleasure of making his acquaintance during the
period when he was battling for sanitary reform againts,t all
these adverse influences, and I feel it one of the greatest honours
of my life that the fricndship then commenced has been con-
tinued up to the present time without break or interruption.

One of the great difliculties with which Sir Edwin Chadwick
had to contend was the then existing idea that every sewer
must be a “ Cloaca Maxima.”

Classical gentlemen when visiting Rome were shown that
sewer amongst the other antiquities of the place, and being in
the humour to fall down and worship any work of the imperial
and practical Romans, they, of course, fell down and worshipped
that particular work, which was all very well in its place, but
which . was not adapted for the universal and indiscriminate
application which they made of it.

If this worship had been in the nature of a “silent culte ” it
would probably have done very little harm, but, unfortunately,

5

R T TR T T

" AN P UL

Aot Wb b S~

S T TL,




176 ADDRESS TO BECTION II,

the worshippers were zealous to make proselytes, and cvery-
where preached the doctrine of large sewers—* nothing smaller
than such as a fullgrown man could walk upright in,"—and,
in fact, everywhero and for all sewage purposes, © Cloaea
Maxima, Cloaca Maxima,” was the ery.

Proselytes were, of course, soon made amongst the classical
architects who had copied” the Duildings and smelt all the
unsavoury odours of Rome, which onght not {o have existed
had % Cloaca Maxima” Dbeen all that Eighly poetic faney had
painted it; and when they returned to England and reccived
commissions to build or ré-build some of the stately mansions of
our country gentlemen, they commenced operations by making
large cavernous * Cloacwe Maxima"” under and about the fouuda-
tions—easily satisfying their clients that all was perfection by
reminding them of their carly studics, and of the great name
and glory of the ¢ Cloaea Maxima;” with the unhappy conse-
quence, that, for some then inexplicable cause, notwithstanding
situation and every advantage of pure air and good water supply,
the dwellers in the finished mansion were always victims to
some form of the numerous complaints which we now know to
be due to the presence of *sewer gas.”

To show that I am not exaggerating, T may stafe that not
long since I had to inspect a nobleman’s house in one of the
midiand counties, which only 30 years since had been sewered
by a leading Londen architeet on the “ Cloaca Maxima” prin-
ciple. Within the last two or three years the liouse in question
had become almost uninhabitable on account of the presence of
sewer gas, traceable to these large scewers; and besides the
health of the in-dwellers, a rental of several hundred pounds
per annum, was placed in jeopardy.

This led to the doing away with the old-fashioned ¢ Cloaca
Maxima” wnder the limil(ling__r, and the introduction of the
modern small pipe sewer and fittings, and the house is now free
from that insidious guest—scwer gas.

I have mentioned the part taken by architects in the spread
of (loaca Maxima " worship, and lest they should deem me
unfair in singling them out, I am about to confess that
engineers, after admiring the bridges, roads, and aqueducts of
the old Romans in all parts of their empire, and especially the
splendid remains of those works in Italy, were, like the archi-
tects, also smitten with the same unhappy disease of “ Cloaca
Maxima” worship.

It is ncedless to say that builders and contractors saw no
reason to quarrel with ¢« Cloaca Maxima ™ specifications which
made domestic sewerage works ¢ jobs worth doing.”

Shortly after the advent of Sir Idwin Chadwick, however,
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“Clonca Maxima ” worship received more of that gentleman’s
atfention than its worshippers altogether appreciated ; and
after heing severely wounded in several vulnerable poilifs( b
that veteran sanitavian, this form of worship was, after {
severe strugde, finally and ignominiously done to de’ath n i
be!it-\'c, t backyard in Westminster, ’
_The way of it was this. Some practieal but scientific seep-
tics one day took a peep into one of the old-fashioned metropolita
“ Cloacwe Maximu,” PO

To {heir astonishment they found more than four-fifths of
the sectional aven of our “ Cloaca Maxima ” filled with putrid
mud, over thc.tnr of which a little strcam of gas-bul‘)b]inn
sewage was dribbling along; that is, they found the boasted
“Cloaca Maxima” to be nothing more than a putrid mud
trough with a trickle of sewage passing through it,

]_l:n'mf; digested this fact, they bethought themselves of
trying what would happen if this trickle of sowace were passed
through a small glazed earthenware pipe, ° b

Pursuing this inquiry in a mct]m(\icnl and practical manner
a length of such small carthenware pipe was laid down,
and the “Cloaca Maxima” quantity otI the sewage was
poured down its throat, and to everybody’s astonishment
.tlh(i little « mg‘the'nw'arc pipe” accomplished not only all that

Cloaca Maxima ” did, but. even more—for it not only freel
discharged the whole of the sewage passed into it, but left n%)r
festering sediment behind in the ]ﬁ])e. ’

Here was a great faet established, namely, that a small
lazed earthenware pipe, laid at the same g adient as « Cloaca
Maxima,” could not only discharge all the sewage usually pas;;e;l
!)y its hig i-n'nthcr, but was, in addition, “ self-cleansine”—that
1s to say, it not only left no sedimentitions matter in it, but
rcm:n'c(l any extrancous matter purposely placed therein ’
Now began the battle between the “Cloaca Maxima” prin-
ciple and what in derision was termed the “ pot-drain,” P 1
right royal battle it was, : T e

Architects, engineers, and Dbuilders were at first almost
universally on the side of « Cloaca Maxima,” whilst ¢ pot drain ”
}: l’(mi Sfupportul by Sir Edwin Chadwick, backed only by stubborn
001{1[?1: te\ cr, .n‘f to'rra ?m‘r‘(‘l s;h'ngrgle .lit'f.le “pot drain” gained so

plete a victory over © Cloaca Maxima” that even its areatest
devotees were eventually obliged to discard it as both a costl
an:}‘(l.{urgm‘ous specimen of antiquity. ‘ M
1‘0111(1:*:1 1};’511'(‘3“2312;,1'1‘};1‘5‘;5’(2‘13' o{' our pre]sent system of sewage
from ho & Qriter carriag ) and so comp ete has been the revolt

aca Maxima*’ prineiple, that I may mention as an
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instance of its discomfiture, T have for several years past, with-
out. stoppage or inconvenience, been passing by gravitation, wp
hill am‘ down dale, the whole of- the sewage of Dudley, atown
in this county, containing nearly 30,000 inhabitants, throngh a
pipe five miles in length and only 13 inches internal dinmeter,

SEWAGE DISrosar,

It was soon found that the move perfeet system of ¢ pot
pipe” drainage bronght down to he outfulls not only o lavger
guantity of sewage than came down under the old sysiem, hut
tﬁmt the sewage was of a much more concentrated deseription.

The reasons for this were that under the « pot ? system there
was much less leakage into the subsoil, there were no sedimentary
retentions, and there was a much more detailed colleetion than
under the old # Cloaca Maxima™ system, and these circumstancees
combined to give great urgency to the question as to what was
to be done with the sewage on its discharge from the outfalls;
and 1 remember the great battles which have raged, and which
in fact are now raging, about the vexed question of sewage
disposal.

The chemists were good enough to make the first attack upon
the solution of this question, and dazzled our imaginations with
“o] dorado” caleulations as to the manurial value of sewage
deposit, when dried and manipulated according to their re-
spective nostrums, so that the impression began to g ground
that all municipal rates and taxes would eventually Le paid,
and something over, out of the sewage-discharge of the urban
localities.

Great, therefore, was the chagrin and disappoiniment when
sewage manure company after sewage manure compaiy had
to be wound up, with assets consisting only of old bricks and
mortar hardly sufticient in value to cover the auctioncer’s ex-
penses of their sale,

Then came the age of sewage farms and broad irrigation, and
a large number of the leading municipal bodies purchased
extensive tracts of farming Tand upon which to dispose of the
sewage, and they thus acquired a sympathy with the great
agricultural interests of the country, of which they had had no
previous experience. .

I am sorry to say that the experience these bodies thus
acquired introduced them to those aspeets of the agricul.tural
question which are charged with originating the habit of
“ grumbling.” '

After the first few years everything appeared to be against
sewage farms.
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In manufacturing towns the farming operations had to he con-
ducted with sewage largely mised with corrosive acids,uponwhich
aclls it was found that neither eabbages nor rye grass would
thrive.  Actions were heing prosecuted on all sides for damages
for the pollution of the streams into which the effluent was
discharged—as at certain times and seasons neither the land
nor the vegelation could {take up the whole of the effluent—some
part of which had to he discharged raw into the streams.

In other cases actions were commenced to put a stop to the
nuisanee oceasioned hy noisome smells emanating from the farms
and poisoning the atmosphere for long distances round, The
farms were all found to be on too small a seale, and became
“sewage sick,” and additional land had then to be purchased at
much more than ordinary agricultural value; and to cap all, the
annual balunees were almost universally on the wrong side.

After a few years’ experience it was also found that raw
sewage, containing all the sediment that was previously deposited
in the old clongated cess-pools, was of a very clogging nature
and that in a short time it completely stopped all adration to
the roots of the plants; and that it was, therefore, difficult for
them to thrive so well as in natural soils.

Various devices were adopted to overcome this Inst named
evil, such as “infermittent downward filtration,” by which
system during oue day the roots of the plants received a dose
of sewngre, and the next a dose of air,

These deviees were adopted with varying degrees of success
!Jlli. on the whole they failed to fully cure the g\'il; and at lnsi’:
it occurred {o someone to try to precipitate the matters held in
suspension out of the sewage, and only to run the clear effluent
over the land, )

In the first instance mere sludge tanks were adopted, with
rough strainers, throngh whicl the sewage flowed at a slow
ate so as to allow of the heavier matters being deposited in
them, but these arrangements were found to be insufficient.

Lime and chemicals were afterwards added, which greatly
awded the precipitation in the tanks, and another great stride
was made by fllc adoption of “ quiescent,” instead ofé what were
termed “flowing tanks,” with a marked improvement in the
eflluent,

Under the quicscent system originated by the late M.
James Lomax, of Bolton, the sewage when mixed with the
chemicals was allowed a period of perfect rest in the tanks
anwd therehy the action of the chemicals beeame more rapid ami
effective, A further improvement was also effected by ({ra\vin 13
off the efliuent periodically from the upper portion of theo
water in the tanks,
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180 ADDRESS TO SBECTION II,

The efffuent when passed divect into streams from theso
precipitating tanks was however found, if alkaling, to set up a
secondary fermentation, to prevent which the eflfuent water was
passed over a small area of land, and the sludge was utilised
as a sort of top dressing to surrounding land, or taken away by
farmers as back loading,

The plan last described is that now generally heing adapted,
and all those intevested in the question of eflluents are turning
their attention to the discovery of some cheap precipitant that
shall render the eflluent from the precipitating tanks elear and
bright, perfectly innecuous to fish life, good as an trrigator
when so required, and incapable of sccondary fermentation,
I think it not improbable that some such material, or combina-
tion of materials, may be found before long; in fact, some people
are under the impression that it is alveady discovered, and, if
so, then, with suflicient land for precipitating tanks and shudge
deposit, we may congratulate onrselves that the sewage difficulty
has become a thing of the past,—exeept in regard to a little
item which, I fear, must always be present, and that is #annual
cost.”

The above is a sketeh in outline only of the sewage disposal
struggles of the last 40 years, so far as they relate to water
carricd sewage,

The sketeh is necessarily devoid of detail, and it has only
heen possible to give the more salient features of the re-
trospect.

Much has still to be done before we ean say we have ap-
proached perfection; but as every successful effort means thou-
sands of lives cither saved or prolonged, we all ean only wish
God speed to all patient and faithful workers in this department
of sanitation, whether their cfforts are direeted to perfecting
the “ water carried” or any other system of # sewage treatment
and removal.”

Very great progress las been made during the past forty
years in the details of the fittings for house drainage ; and, as
our successive exhibitions show, every year is :ul(ﬁng to the
rerfection of domestic sanitary appliances,

They are, in fact, now so perfect, that there is no reason
why every house in the kingdom should not be fitted with
apparatus which would place it beyond suspicion of any want
of proper sanitation ; and I am glad to learn that, under volun-
tary examining associations, even the much-abused plumber is
becoming an intelligent and skilled graduate in sanitation.

With some bright exceptions, the improvements in_the
sanitary conditions of our villages have, unfortunately, not kept
pace with those connected with domestic drainage appliances,

Sy
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nor with those in urban districts; hut the medical officers of the
rural authorities arve fully alive to the sanitary defects of their
distriets, and are doing goold work in contimually pointing them
onts and Tam hopeful that the large sanitary powers now at
the command of County Councils will be put in force with
advantage in those districts, and that in. the course of a few
years good results will follow.,

In the report of the Sanitary Committee to the County
Comneil of the County of Worcester, dated May 18th, 1889,
and signed by Sir Douglas Galton as chairman,. the following
arve set oul as provisions of the Loeal Government Act, 1885{53,
laving reference to the powers, duties, and liabilities of the
Council with respeet to matters bearing on Sanitation, namely :

(a) The appointment, removal, and determination of the
Salary of the Public Analyst [1.G. Act, § 3 (x)].
(&) Rivers Pollution Prevention Act, 1876
[L.G. Act, § 14].
(¢) The making of Bye Laws for prevention and suppres-
sion of Nuisances [1.G, Act, § 16],
(d) The appointment of a Medical Officer of Health
[L.G. Act, §§ 17, 18 and 19].
(e) Payments in substitution for annual local” grants
[1.G. Act, § 24], namely:

(i.) To the Guardians of Unions for payments to

Public Vaccinators [L.G. Act, § 24 (2) (a)].

(ii.) To the liocal Authorities, one-half of the
Salary of the Medieal Officers of Ilealth and In-
spectors of Nuisances HL.G. Act, § 24 (2) (¢)].

(iii.) To the Guardians of Unions towards the
remuneration of the Registrars of Births and Deaths

. [1.G. Act, § 24 (2) (d)].

(iv.) In respeet of the maintenance of Pauper
Lunatics [1.G. Aect, § 24 (2) (¢) (f) (g.)])

In accordance with these powers the Sanitary Committee,
presided over by Sir Douglas Galton, recommended that a
legally qualified Medical Ofticer of Health should be appointed
for the county, who, under the control of the Samitary Com-
mittee, should have a general supervision of all sanitary matters
arising in the county, and who should not hold any other
appointment nor engage in private practice.

The report also recommended as important that immediate
steps should be taken to enforce “The Rivers Pollution Pre-
vention Act, 1876,” in velation to the streams within the
Jurisdiction of the Council, and that the several County Councils
in the water-shed of the Severn should be requested to concur
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182 ADDRESS TO SICTION II,

in a representation to the Local Government Board to consti-
tute a joint committee for that purpese.

By clause 19 of #The Local Government Act, 1888, cvery
District Medical Oficer is hound to send to the County Conneil
a copy of auy periodical report which lie is now required o send
to the Local Government Boawed 3 and in the event of its heinge
found, from any such veport, that “The PPublic Health Aet,
1875, is not being properly enforced in the distriety or that
any other matter afieeting the public healih of the district
requires to be remedied, the County Council may cause a
representation to be made to the Local Government Board on
the matter,

Under this elause the eyes of the County Council, as vegards

sanitary matters, will be everywhere, with a statutory authority,
by means of a representation, to call to its aid all the resourees
of the Local Government Board to remedy any sanitary defeet,

By these clanses the County Council is now made an -
pm'tzmt unit of centralization with regard to all sanitary matters
arising within the county, and consequently a mneh eloser and
more detailed investigation into sanitary evils is likely o he
attained than was possible under the ol system, in which the
Local Government Board was practically the only centralized
authority.

Wartenr SureLy.

With your kind permission we will now turn for & few
Jninutes from the somewhat odorous subject of sewage to the
sweeter one of water supply, though on looking back T can
remember the time when some towns in England were supplicd
with a mixture very little better than raw sewage, und certainly
inferior to some of the clarificd and purified cfiluents of modern
times.

At one time, within my memory, a large portion of the
metropolis was supplied direct from the lower reaches of the
Thames, between Battersea and Vauxhall bridges, with a
liquid which at times could only be desceribed as ¢ wnadul-
terated cholera mixture 3 and I remember, as a young engineet,
going to see a large Cornish pumping engine, just then er reted
by one of the London water companies for supplying its district
with water pumped direet from the Thames, at a spot not more
than half a mile below where, what was then termed the
Ranclagh sewer, which drained Chelsca and other densely-
populated parts of London, emptied itself into the river on the
opposite side from the engine.

Public opinion, aided By the outhbreaks of cholera, and the
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fear of renewed attacks of that sconrge,—with respeet to which
a glimmering notion was dawning upon the public mind that
these attacks of cholera had some connection with the want of
proper sunitation,—together with the continual hombardments by
{he Board of Health, ably divected by Siv Bdwin Chadwick and
his medieal staff on all such abominations as unfiltered—hetween
bridge Thames water supply—gradually brought about a better
state of things, which in some cases had already been effected
in the provinees, and the example set by which, London was
urged to follow, namely :—

(1) T'o avoid originally contaminated sources of water

supply.

(2) "To filfer all supplies derived from surface sources,

(3) Mo give a constant supply.

Tn accordance with the first named requisition, the intakes
of the Metropolitan Companies were removed higher up the
river, beyond the reach of contamination from the London
sewnge,

The filtration of river water was gradually introduced, but
so little was then known of the now common art and mystery
of filtration on a large seale, that we had to go to some small
works supplying a town in Scotland for our first practical
experience on this subjeet, and the little sand filter there, only a
few square yards in extent, is the pavent of all the filter beds,
upwards of 100 acres in extent, through which the 150,000,000
gallons of river water daily required for the supply of London
are filtered, in addition to innumerable filter beds connected
with provineial water works.

There was not much controversy about the question of
filtration, as its merits were soon appreciated ; but a very great
fisht raged for a considerable period about the question of
constant supply.

From time immemorial the supplies given by water companies,
with very few excc])ti(ms, were, in what was termed “the
intermittent system,” that is, the water was turned on for an
hour or two a day only for cach particular street.

T'he supply of water for the 24 hours had consequently to be
caught and stored in tanks, butts, or tubs, or other such recep-
tacles, in which, if originally pure, it frequently hecame foul
and contaminated with surrounding abominations,

This intermittent system involved not only great inconvenience
to the consumers, but, from the ecircumstances above named,
was the cause of a large amount of illness ; and again the Board
of 1lealth, directed by Sir Edwin Chadwick, came to the front
and dealt some heavy blows at this antiquated and inconvenient
system.
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184 ADDRESS TO SECTION 11,

At the time when this controversy first broke out, I hap-

pened to be a pupil of onc of the leading Metropolitan Water
Engincers, who unfortunately held very strong opinions adverse
to the system of constant supply, and Tie upheld the system of
“intermittent.” supply as l)cl‘}('(:ﬁ(lll. In Llct, he went so far
as to say that the constant supply system on a large seale was
“jimpossible,” and he wrote a pamphlet to prove ity and for any
one in his oftice to hold the shadow of an opinion in favour of
the * constant supply ” system was, as you may easily suppose,
« flat treason.”
In reply to this pamphlet, Sir Idwin Chadwick showed that
so far ilrom the constant sup\rly system being the jmpossiblo
theory it was represented to be by the engineer who was so
strongt a supporter of he intermittent system, it had actually
been long in operation on o darge seale in Nottingham, the
water works in which town were under the able management
of a rising young engincer named Hawksley—whose name, as
that of n sound and practical engineer lus since become of
world wide reputation, and of whose works the Faithful City in
which we are now assembled has some good examples, and will
probably have more.

Amongst the water works originally constructed Dby the
engineer who so strongly advocated the intermitient system,
whilst I was a pupil of his, were those at Wolverhampton, in
the adjoining county:.

These works were constructed on the very strictest principles
as a *‘model intermittent supply ” water works, and it became
my lot not only to superintend their construction, but to have
the management of them placed in my hands after their
completion,

For two years I struggled on with the intermittent system,
but could make very ]ittTc_pmgress, as the fittings connected
with that system were expensive, and consequently deterred
people from having a supply from the water works, and alto-

cther the inconveniences were such as not to encourage
ﬁomcstic consumption.

Under these circumstances, with the sanction of the directors,
T made the necessary alterations in the works—which were not
of an expensive character—and we commenced giving 1he
supply on the * constant system ™ in the year 1819, or just forty
years ago, since which time the works, which have passed into
the hands of the municipal authority, have grown and extended
until now they are supplying 120,000 persons on the constant
system, and have a revenue of £23,000 a- ear—that 1s to say,
an annual revenue nearly equal to the capital originally
embarked in the undertaking,
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The conversion of the Wolverhampton works from “inter-
mittent” {o “constant’ supply happened to come to the
knowledge of  Sir Edwin ‘h:ulwi(,’{ through Sir Robert
Rawlinson, then one of {the engincering inspectors under the
Board of IHealth, and T was requested to make some experi-
ments as to the hourly consumption in Wolverhampton under
{he constant system,

These experiments showed that instead of having to provide
pipes of a magnitude suflicient {o afford a supply of water to
every customer al the same time (as had been argued Dy the
upholders of the intermittent system) they need not be larger
than suflicient to supply the whole consumption of the twenty-
four hours in about nine hours, aud in fact that the distribution
ipes might be made with safety somewhat smaller than had
Lccn the practice under the “infermittent ™ system,

These } acts were hrought out in evidence \\'flich I gave before
the Board of Ilealth m 1850, and also shortly afterwards
before n Darliamentary Committee on Metropolitan Water
Supply which was presided over by the late Sir James Graham.

The evidence given before this latter Committee settled the
question as to the feasibility and advantage of the * constant
supply ”* system, and there has since been no controversy worthy
of the name in favour of the ¢ intermittent system,”

I should also remark that whilst forty years since it was
stated to be an impossibility to give a constant sapply on a
large scale, now nearly 31 out of the 54 million of inhabitants
within the limits of supply of the Metropolitan Water Com-
panies are enjoying the advautage of a supply on that system,
whilst in the provincial water works it 1s almost universally
adopted.

THE SEVERN.

Before leaving the subject of water supply, T should like to
be allowed fo touch upon a question a little nearer home.

You will all be aware that the city of Worcester is situate on
?he banks of a magnificent river named the Severn, which has
its origin far up in the Welsh mountains, and which after
flowing thence through Shrewsbury, Dridgnorth, this city,
Tewkeshury, and Gloucester, empties itself into the Bristol
Channel,  And if before coming to the sanitary points which
I wish to bring out, you will allow me to digress for a moment,
I'may remark that this river can boast of having had the first
iron hoat float upon its fair bosom, and of having been spanned
Ly the first iron bridge ever constructed, a bridge which is still
in existence, and which has given its name to an extensive
district in Shropshire.
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186 ADDRESS TO SECTION 1T,

Within the last forty years a considerable length of the
river has been redeemed Trom a state of natuve, and has been
canalised, under Parlinmentary powers granted to the Severn
Commissioners, by the construetion of locks and weirs between
Gloncester and Stourport, a distance of about forty-1wo miles,
and by means of which improvements, goods and merchandise
to the extent of abont & thousand tons a day are now carvied
upon it by vessels of from 30 to 150 tons burden, .

The spivit of enterprise is, however, not yet satisfied with
this achicvement, and further improvements ave in confempla-
tion, having for their object the provision-of a suflicient
navigahle depth to enable sea-going steamers of from 300 to
400 tons burden to navigate the river up to the Quays in this
city, that is to say, to within 30 miles of the very heart andl
centre of England,

From an investigation which T lave recently been called
upon to make as Engincer to the Severn Commissioners, 1 find
that the cost of this great inland navigation improvement will
be comparatively smatl, and 1 trust that most of us may live
to see the day when vessels of this deseription may be found
daily plying hetween Woreester and foreign ports, anel so that,
practically, Worcester may hecome the sea port for the great
manufacturing interests which have their seats in this and the
adjoining county of Stafford.

Let this suflice for the little digression for which I eraved
your indulgence.

I mentioned just now that the Severn has its origin in the
far-off Welsh mountains, upon which the annual rainfull is
very heavy; and some cight or fen years since the Corporation
of Liverpool, casting about for an increased supply of water
for their ¢ity and its numerous dependencies, hethonght them-
selves of these Welsh hills, the rainfall on which supplies &
large proportion of the water passing down the Severn, and
they applied to Parliament for power to construct a Inarge
collecting reservoir on an upland tributary of the river named
the “ Vyrnwy.”

The reservoir was intended to be on a large scale, that is to
say, it was intended fo have an area of over 1,100 acres, a depth
of ‘more than 70 feet in some parts, and to hold 13,000 million
gallons of water.

The drainage areas or collecting grounds proposed {o he
appropriated extended over 28,000 acres, and represented about
one-ninth of the whole upland range of Welsh hills, whence,
as before stated, the larger proportion of the water supplying
the Severn is derived, and whence comes by far the largest
proportion of pure water passing down it.
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In the event of such contemplated works heing carried out
it heeame important. therefore, not only per se, but as a matter
of precedent also, that the Severn interests, especially in their
sanitary aspeets, should he proteeted by its being made compul-
sory on the Corporation of Liverpool to deliver an adequate
supply of compensation water into the river from the intended
Feservoir,

I am happy to say that Parliament took this view, and the
compensation fo be given from the one-ninth of the Welsh
1 water-shed appropriated to Liverpool, is on such a scale
that in the event of the other cight-ninths being hereafter
np%u‘n miated for the sanitary requirements of the metropolis
(which has given indieations of looking in this direction,) or any
other places, there will at all times be at least 100 million
allons of pure Welsh Hill water passing cach day under

Voreester Bridge, and at times a mueh larger quantity,

The basis upon which the delivery of this compensation water
was settled is somewhat peculiar, and it may therefore be
mentioned here possibly with advantage.

There is in the first place a uniform and coustant discharge
of ten million gallons a day from the reservoir into the river,
and in the seecond place an additional discharge of forty million
gallons 2 day for four days in each of the eight months hetween
the last day of February and the first day of November in each
yeur,

The reservoir is now practically completed, and the water
was commenced to be impounded in it on the 28th November,
1888, since which date the statutory quantities of daily and
monthly compensation water have been regularly discharged
from it,

"The reservoir is now filled to within hetween cight and nine
feet from fop water line or overtlow level, and after having duly
provided for the compensation water discharged into the river,
amounting to over 4,000,000,000 gallons from the date named,
there remains for the use of ILiverpool about 11,000,000,000
gallons within the reservoir.

I Yook upon these flushes of pure Welsh ITill water during the
summer months as a valuable sanitary advantage to the river,
and it is for this reason that I have mentioned them.

These flushes also being in the nature of small freshets, are
of great advantage to the fish life in the river, and especially to
the salmon, in conneetion with which fish the Severn now takes
first rank in quantity as it has long done in quality, and the
interests in commection with which are worth over £20,000 a
year,

Whilst still on the subject, I should state that daily records
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of the height of the water in the river, of the direction of the ..l‘ll-lo (lf];(‘ll{; of the exciseman reduced the tasteful artist in . :' Al
_ wind, and of the temperature of the air and of the water in brick-carth o Qllo‘cn Amic’s timo ‘t‘O the ,§t“t“5§ of the wn- 1Al
the river, are being and have been faken during the past three artistic “‘“'1“1,‘"0“”""' of common “stocks,” 9 1“91'05 by 3 i §f
years; and as time passes on, they will form a \'uthlc recond _ inches l’-‘:“l? inches, and who gradually descended into a low 11l
for comparative purposes. class of “artful dodger,” the highest ambition of whose life i
These partieulars ave recorded at vavious stations extending ap ""j“""] fo be to outwit the representative of the Excise Law, L1 E
from Portishead, on the Bristol Avon, to the Reservoir on the Ve should !ne “m"k.f"] that we ]n:e In times }\']ll(,']l have 3]
River Vyrnwy, a distance of 200 miles mensured along {he enathled us to dlfln-nse W!”l tases on !)lllldlllg materials and on ::
river, and they are collated annually, and printed for public the \\'nul(m'.f; which let light and air into our dwellings, and in H
information, by the Severn Fishery Board, }\'lu(-h we are freed from the ]l:lft'fl.ll presence of .tlle exciseman fEE j
Some interesting facts are being brought to light by these in the IJI‘I('].iﬂ(!H. Art cannot exist where he is Lord para- S
5 records, one particularly for which I was not prepared, numely, 'f“""l‘t'. hot fumlo.r S_“".]‘ peremptory codes as the stringent S
that, except under some special civeumstances, the temperature regulations of my Lords of the Board of Customs, SNl '

of the water in the river is higher tlun that of the airy a fact '

which opens up several questions of scientific interest.

BuiLpiya MarTeriars, &o.

IIavine already detained youn too long on the matters to
A\ ) g

I have now dwelt upon some of the improvements in sanitary
matters of the last forty years—but low much has yet to be
accomplished !

IHow is it that in alimost every newspaper we open we find
accounts of outbreaks in some place or other of typhoid or

ke
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searlet fever, or some other ailment preventable by proper sani-
tary arrangement ? s
[ow is it that our death-rate still shows so high a range of

which 1 have ventured to refer, I will leave it {o others, more
competent to do so, to deal with the architectural portion of the
subjects referred to in this section.  The question of the archi-
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tectural progress of the past forty ycars forms too wide a
field for me to do so in this address, 1 will only remark that it
has wndoubtedly been very great, especially in regard fo the
dwellings of the poorer classes.

This inprovement has been greatly encouraged by the removal
of the dutics on building materials which has taken place
during that period.

Good drainage and pure water supply were then quite the
exception for this class of house, and \\'Lu can picture to himself

mortality, especially amongst the young children of the poorer
classes ?

Oue could go on with a string of such inquiries ad nausewn,
but I will not weary you, except to say that the work of sanita-
tion still remaining to be done is of colossal proportions.

All honour, therefore, to those who without hope of reward
devote their skilled intelligence to the improvement of the sani-
tary state of their surroundings, for in more senses than one
such people are * the salt of the earth!”

)

the discomfort, discase, and premature deaths which the absence
of these requisites caused in the houses of the working classes
—a large proportion of which were constructed without back Befor ladine thi . . L
doors or windows, and without any means of through venti- . efore concluding this :u_llhcs:s I “'!Sha “'lt}l your permission,
lation ? to call attention to one subject in which during the past forty
Now in many eases we not only see the comfort and health : years \\'cfappe.:u' not only to have made no improvement, but in
g . . espee ‘hich we ar » exte r for
due to good drainage and good water supply, with better ven- :’; :ll cct Ot "il“dll“'“ al’l"l‘)‘l‘: to Solm(ll extent by force of circum-
ue ances
tilation and larger spaces, consequent on better and cheaper 1ees, to have lamentably receded.

building materials, but, in addition, some not unsuccessful dnilz':tfi((,l Ftu the non-consumption of the smoke made by our
stic fires.

ey

SMOKE ABATEMENT.
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i ; Ci attempts at ornameut_ation. . The awful examole in this 1 < of "

it With respect to this latter point, T should remark that it has e an ]"' example in this respect is, of course, London, the

{iL t i taken nearly a whole generation to get rid of the art-depressing g]l jmy SINORC of “'I"Ch.’ issuing from 600,000 to 700,000 k'tc.]'e"
L R influcnce of the exciseman in the brickfield, and we are now Chimneys, turns day, in_cerfain states of the atmosphere, info
LR midnight. darkness—in fact, into more than midnight darkness,

only beginning to realise the ornamental capacities of our brick-

- for in ordinary midni g Hess Wi alie .
oy earths when properly blended, moulded, and burnt. ordinary midnight darkness we can generally manage to
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140 ADDRESS TO SECTION 11,

sce a few stars overhead, whilst in the darkuness ereated by the
smoke from the domestic chimney we can only |In|infull_\' grope
our way from one faintly glimmering gas fight to another,
whilst overhiead everything is cinunerian, .

There have been great heart seavehings with vespeet o this
evil, and many suggestions have been made as to its cure, I,
hitherto, without success, as we ave still the slaves of the
“Blacks,” which blind our eves, which (il our nostrils and hugs,
which dirty our clothes, which duplicate oue deatherate duving
theiv distressing presence, and which, like the plague of frogs
in Egypt, enter our chambers and profusely decorate our heds
and furniture with their loathesome digits, and which finally,
with their sulphurcous impregnations, reduce all our books and
papers to a mummy-like condition, . .

I find from the refurn of coal, eulm, and cinders published
by the authority of the Corporation of London, that the
quantity of these materials brought info the London distriet by
railway, canal, and sea during the year 1888 was 12,533,088
tons; mul deducting the quantity shipped coastwise and vanrlml
from the Port of London during that time, which, according to
a return obligingly furnished to me by the Board of Customs,
amounted to 273,134 tons—and making a large allowanee
for bunker coal and coal consumed in the outlying districts of
the metropolis—I consider the consumption proper to London
is certainly not less than 11,000,000 tons a ycar, that is about
30,000 tons a day on the average.  This is rather more than
the whole annual produce and consumption of the South
Staffordshire and East Worcestershire Mining Districts, known,
emphatically, as the “black country.”

In the year 1884 the quaniity delivered into the London
district was 11,140,576 tons, as against 12,533,088 tons
delivered last year, This shows an inerease in the quinquennial
period, 1884—1888, of 1,343,512 tons, or an i!l(.‘l'(‘:lsu at the
rate of 278,702 tons per annum during that period, .

Probably one-third of the total estimated annual consumption
of 11,000,000 tens takes place in manufuctories, which, by law,
are bound to consume their own smoke, and in which that
operation is to some extent accomplished; but fully 20,000
tons a day on the average will be piled on the domestic fire,
the smeke from which is still a legalised nuisince, _

During the four winter months in the year, the domestic
consumption will probably reach 30,000 tons a day, and with
the ever-increasing number of domestic chimmeys within the
metropolitan arca—estimated at about 15,000 a-year—1this
consumption of fuel nust also ever be an increasing quantity.

To give some idea of the size of the coal-scuttle necessary to
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provide for one day’s consumplion of coal in the domestic grates
of London, it would, in winter time, have {o be large enough to
lold a Tump of coal one acre in arvea, that is about 300 feet
long, 150 feet broad, and 30 feet thick; and it is a lump of
coal of that magnitude which, in winter time, is daily reduced
in the metropolitan domestic grate o ashes and—smolke, and
adding the consumption in manufactories, the block would
liave to be of the same length and breadth but 40 feet thick.

I have not seen any calenlation of the numbers of cube miles
of smoky atmosphere whicl would be produced by the combus-
tion of such a lump of coal, but you can casily understand that
it would he very great, and that in a still and foggy atmosphere
the volume wonld he conceentrated in the disagreeable manner
which ends in dense darkness.

Possibly as cleetricity gradually takes the place of gas as our
domestic Tuminant, the Gas Companies may more than here-
tofore turn their attention, as suggested by the Iate Sir William
Siemens, to the production of heating gas; and this description
of s, which is of great ealorifie, but little illuminating power,
may take the place of the domestic coal-seuttle, and so bring
the production of smoke more under control,

T!wrc are, however, dangers to be gunarded against, even
should the time come when, by such a gas, the domestic
coal-seuttle and all its disagreeable contingencies have been
hanished,

The principle one arises from the fact that the products of
combustion evolved by the burning of such gas are only capable
of floating in the atmosphere when heated to a temperature of
300° I'ahrenheit, and, consequently, the moment they leave the
chimmey tops they begin to cool, and so, falling below the
temperature of equilibrium, they would sink to the ground in
still air; and thus, whilst we might eseape the Scylla of being
suffocated by smuts, we might not be able to eseape the
Charybdis of being poisoned by carbonic acid gas descending
info the narrow streets, courts, and alleys of the metropolis.

The question is full of difliculties and still awaits solution.

The Smoke Abatement Institution has done good service in
collecting information on the subject, and in testing varions
appliances; and the interest of inventive genius in the question
is so great, that during the past 10 years three patents relating
to it have, on the average, been taken out for every two
working days during that time.

I have no suggestion to make for dealing in detail with this
question, which is daily becoming more and more urgent, not
only with respeet to London, but with respect also to many of
our larger towns, where great nunbers of domestic chimneys
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102 ADDRESS TO SECTION 1I,

ave congregated avound and amongst coal burning works and
factories.

I anticipate, however, that before long the evil will become so
intolerable, that it will be dealt with m a very summary man-
ner, by bringing the smoke issuing from the domestic chimney
under the same regulations as those for smoke issuing from
factory stacks, and until this is done, T donbt whether the
in(li\'i({ual houscholder can be brought to attack the question in
the only way likely to bring about results on a sealo beneficial
to the community at large.

CoxcrLubping REMARKS,

I have now only to apologise for having defained yon so
long, and to thank you for the attention with which you have
favoured me.

We have travelled together along the border lands of the
many subjects touched” upon in this address—principally
engaged in taking retrospeciive views—though oceasionally
looking avound upon the subjeets which are exciting the in-
terest of samitarians to-day, and now and then taking a not
unhopeful peep into the fufure, which, judging from the diligent
and intellizent workers who arve now entering the arena, willy
I anticipate, be of a much more rapid and brilliant eharacter
as regards sanitary progress, than it has been for those who
must soon leave it, although the struggles of those who have
laid deep and solidly the foundations of sanitary science and
practice will always be worthy to be held in honourable re-
membrance, however brilliant the careers of their successors
may be.

The Prrsipext (Mr, G, W, 11asTINGS) moved a vote of thanks to
Mr. Marten for his most. instructive and interesting address,  Mr.
Marten had alluded, from his own experience and knowledge, to the
effect produced on the health of a population by fen drainage ; and he
was sure they would allow him (the speaker) to refer to a statement
that was made by his father, Sir Charles Hastings, now tweniy-five
years ago, on the effect which had been produced on disease in the
county of Worcester by the enclosure and, consequently, the drainago
of land. Sir Charles ITastings showed from the records of the Wor-
cester Infirmary that down to the beginuing of the present century
ague was the predominant disease, and that the books of the Infirmary
were full of records of such cases; but from the {ime when the great
enclosures in Worcestershire took place, such as the enclosure, for
instance, of & great part of Malvern Chase, when the land, though it
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was not deep drained, was thrown into furrows for cultivation and
ditches wero dug, and thoe surface water carried away, the records of
thoe Infirnmr]y ceased to show eases of ague, Now, if Mr, Marten
would allow him, he would give ane example from his own experience
of the prevalence of * Cloaca Maxima” in houses no very long time
aro,  Somoe few years since, ho resolved, as Chairman of the 1Touse
Committee of the Quarter Sessiony, to have a thorough investigation
of the Shire-hall, which was within the bounds, though not :'ithin
the jurisdiction, of the city of Worcester, e found thab the sanitary
condition of the building, ns he had strongly suspected, was this:
the only drain out of the house was a very large brick drain under
the hall, which discharged into a cesspool under the drive just in
front of the house, which ecesspool had never been approached after
its formation for a period of forly years, ‘There was no other outlet
of any kind, and there was not 2 single convenience in the place
whicl had any pipe into the open air.  ITo had the drain, the bricks
of which were saturated with sewage matier, filled up and thoroughly
deadorised, and & drain of humble little glazed pipes, such as Mr.
Marten had spoken of, was constructed on cach side of the house
outside, with ventilating sliafts, earried to the top of the roof in
every instance.  Sinee that time the Shire-hall had been a thoroughly
sanifary building.  ITe was glad to hear Mr. Marten’s remarks about
the importance of plumbers’ work in sanitary matters, 1le was also
glal to hear that there were no small number of plumbers who had
obtained eertificates from the Sanitary Institute attending the meeting
in Woreester, thus showing that they were not only willing to go to
the Institute to perfect their knowledge and to obtain cenrtiﬁcates,
but that they felt an abiding interest in its work. ‘There was one
expres<ion i Mr. Marten’s address from which he must take leave to
differ on & matter of fact. Mr. Marten spoke of the large sanitary
powers that had been given to County Councils.  1le (the speaker)
\\"{)lll(l be very glad to be told what they were, for as Chairman of the
County Council of Worcestershire, he was naturally most desirous
that it should in every respect fulfil its duties; but beyond some
simall matters, he was not aware of any function which it was possible
for the County Council to fulfil under the present Act so far as
sanitary matters wero concerned, with the exception of course of
their River Pollution powers. The County Couneil could, and he
hoped would, appoint a Medical Officer of 1lealth: but unless the
other sanitary authorities of the county joined in giving him powers
the officer’s functions would be necessarily confined to obtaining
formation and reporting, and he would be unable to do any real]?
active sanitary work of any deseription. The County Council had
powers of enquiry and slight powers of supervision, but they had no
power to do sanilary work themselves; and he could only hope that
Mr. Marten spoke in the character of a prophet as to the legislation
that would come in future years, as the experience of Parliament grew,
and as they discovered (as he hoped they would discover) that wide
powers were necessary for eflicient administration in these matters,
that it was not the small bodies to whom they could as s rule profit-
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104 SEWAGE DISPOSAL,

ably entrust the health of the population of this comntry. With
regard to the County Council of Woreestershire, it Parliament would
only entrust them with some of those largo sanitary powers of which
Mr. Marten had spoken, he would undertake to say that they would
bo at onco promptly used by the Council.  Somo people seemed to
regard the Institute and its meetings as o means which individuals
used solely for the purposo of ventilating their fads, How far this
might be so he was not in a position to discuss, 1o could only say
that all ho had lieard at the Congress seemed to bo of o most practical
kind. 1f indeed it was thoushi a fad to desiro that their fellow
creatures should enjoy good health, that they should bo freo from
disease, that they should attain to a good loengoevity, then he admitted
that the Institute was certainly productive of fuds, Trom what ho
had seen and heard, he believed the Institute was carrying out a noblo
object in spreading among people of this country in overy place that
it visited sound practical knowledge on sanitury matters, and in
instilling into them a high ambition to emulato all that had been well
done in sanitary science, and to apply it to their own administration
and to their own homes,

On “ Sewage Disposal,” by Prof. HHENRY RoBINSON, M.Inst.C.LE,
I“CGISI’ I“.SII'

T subject of “Sewage Disposal,” which I iave been desived
by the Council to bring hefore this Congress, may with advan-
tage be regarded from two points of view, namely, one which
immediately concerns the individual householder and his family,
and, secon(lly, that which affects the community.

As one of the objects of these Congresses is to impress upon
the public mind the necessity for attending to wel]l known
sanitary rules as regards house sanitation, I would at the outset
say a few words in this direction, knowing as 1 do how requisile
it is o repeat the simplest truths to ensure their being acted
upon.

I have no lesitation in stating my opinion that only a very
small proportion of the dwellings on the upper and middle
classes throughout the country are free from dangers to health,
owine to the indifference or neglect of the occupiers to ascertain
whether the essentinls fo making a house healthy have been
complied with. This opinion I hold both with reference to
louses in the Metropolis and other large towns, and also with
reference to mansions and detached residences in the country.

Places of health resort are visited by those who seek a
brief rest to recruit their worn out encrgies, and who occupy
houses about whose previous sanitary tistory no informa-
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tion is available and none is songht by the temporary occu-
pants? It is within the experience probably of every one
of my audience that defective sanitation has been discovered
in cither the temporary or yermanent homes of themselves or
of their friends, and that the resultant evils were traceable to
causes that could have Leen ensily ascertained and remedied
had there heen a proper previous examination of the house,
To most people who are not experts the word “drains” is one
which inspires a feeling of annoyance and disgust, simply becanse
it is associnted with an unknown and uncertain amount of
trouble and expense, It requires an attack or threatened ont-
break of illness to hring home to some people the wisdom of
mtting their house in order in regard to matters affecting
wealih,  Anyone ean ascertain whether his house is liable to
he invaded by sewer gas throngh untrapped sinks, bath wastes,
closets, or other places (which 1oo often are badly arranged),
by pouring some pungent smelling liquid (like peppermint)
down a gulley outside the house, having previously closed all
windows, The presence of this pungent smell at the points I
have indicated will be a sure sign of the existence of grave
defeets, which will pollute the air and water as well as the
food, especially milk, and produce either illness or enfecble-
ment of body and mind.

These fow preliminary observations are thrown out with a
view to warn any who may be living in a fool's paradise of
jrmorance or indifference as to the sanitary condition of their
dwellings, not to continue to adopt the “out of sight, out of
mind ” policy on so grave a matter, but to make a point of
ascertaining that they are free from the dangers to health
through defective house sanitation, which in my experience so
widely prevail,

I hiave thought that the limited time that this paper can fairly
occupy would he best devoted to the consideration of some of the
most important matters which ave attracting the attention both
of the public and of experts. I think there will be few, if any,
who will regard the means adopted, or in course of adoption,
with regard to the disposal of the sewage of the Metropolis as
final, or even temporarily satisfactory. It is matter of history
that the scheme of discharging the sewage of London af the
Barking and Crossness Outfalls, which the Metropolitan Board
of Works carried out, was not in accordance with the advice of
a Committee of Referees appointed by the Government in 1858
(of which the Chairman of the Sanitary Institute, Sir Douglas
Galton, is the surviving member), who considered that sufficient
provision was not made for the prevention of the flooding of
low-lying portions of the area to be dealt with, and that an
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196 BEWAGE DISPOSAL,

unnecessary volume of sewage had to be pumped.  They
further advised that these Outfalls were in sucl elose proximity
to the Metropolitan boundary that the sewage would be linble
to return with flood tides, and that deposits of mud, dangerous
to health, would take place in those parts of the rviver where
shoals and stack water ocenrred,  The Referees advised carrying
the Outfalls to Sea Reach, and Jargely incveasing the gravi-
tation area.  These recommendations were (li.\‘l'l“',;{ll'lll'(ﬁ hut
experience has shown that the Board of Works might with
advantage have listened to them,  All who have walched
the results will concur with me when I say that the evils
that were anticipated have been in the main realised, although
it required & Royal Commission and a lavge outlay of vate-
payers’ money to establish the necessity for remedinl works
to prevent the continued pollution and injury to the Thames,
The Chemical recipitation Works which have been added at
the Outfalls have for their object the deposition of the
solid matter in the sewage, and the removal of it to sea in
steamers. 'The results that have as yet been obtained are far
from satisfactory, and in the various experiments that have
been made as to the chemicals to be used and theiv proportions,
very grave doubts exist whether anything approaching the
requisite standard of purity of efluent has heen attained, and
my own experience of the river near the outfalls convinees me
that serious pollution continues.  The late Board appears to
have carried to the end of its existence a disregard of the advice
given by those it called in to its assistance, inasmuch as Sir
Henry Roscoe, who was consulted in 1887, and who carried ont
observations and experiments with a view to produce n better
state of things, seems to have found the task a hopeless one,
for he published a report in May last which condenins both the
remedial works, which have been executed at enormous cost,
and also the system of chemical treatment and of sludge dis-
posal. 1 have referred to this important subject beeause the
newly created County Council should regard in a critical, and
even a suspicious, spirit the traditions of the late Board, and
should give careful and independent consideration to the whole
question of the outfalls, so that no long period will be allowed
to elapse before the Thames is relieved from its present pollu-
tion, and the Metropolis ceases to defile the viver with impunity.
The Council is fortunate in having appointed as Chicf Engincer,
Mr. Joseph Gordon, whose well-known experience and ability
justify a confident hope that he will grasp this important ques-
tion, and will effect a solution of a problem which admits of
settlement if approached free from partisanship or prejudice.
The disposal of the sewage of the various towns situated in
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the Thames Valley is making good progress, and every year
shows a steady diversion of lllltl‘c:lf(!(\ sewage from the river,
which for so long has been regarded by local authorities as the
natural carrier of their filth, causing annoyance and injury to
adjoining people.  This custom has been very well compared to
a man throwing a dead eat out of his own garden over the wall
into his neighbow’s,

In speaking of sewage disposal in the Thames Valley I would
give prominence to the recent completion of the sewerage works
of Kingston, for two reasons.  Firstly, it was mainly owing fo
the resotute action of the Corporation of this town that the
Lower Thames Valley Main Sewerage Board was dissolved, and
the various towns composing it were left to group themselves
according to their natural circumstances and interests, as I
had thronghout advised. Secondly, because at Kingston the
A. B, C. Company have undertaken the disposal of the sewage
under conditions which justify special reference in this paper.
It is well known that this Company has fought an exceedingly
difticult fight for many years in its endeavour to be adopted
as the chemical precipitation system par excellence. My own
view has always Lcen that the A. B. C. system, as worked at
Aylesbury with success, produced the best effluent of any
chemical system which did not employ filtration in aid of
chemicals; but that the cost of the system could only be
justified on the assumption that the dried sludge obtained
from the process would realize the price of £3 10s. per ton,
which it was alleged to he worth. Chemists applied certain
conventional rules as to the value of manurial units to this
native guano—as it is termed,—and gave a decided opinion
that, according to all chemieal tests, the material was worth
nothing of the kind. The Company, however, have through-
out defied chemists and their experience, and have relied on
agriculturists’ results, which, they contended, proved their case,
At last it appears that the chemical system of analysis is no
longer to be solely relied on, and two chemists of eminence,
namely, Drs. Dewar and Tidy, in a special and elaborate report
made for this Company, state as follows :—

“As to the manurial value of the native guano, we are
strongly of opinion that this must be judged rather by the
practical results of the agriculturists than by presumed theo-
retical values based on analytical data, and on the price of
ingredients not necessarily in the same physical or chemical con-
dition, Recent research tends to show that very small changes
bl‘?l‘lg.]lt about in soils may have very important indirect effects.”

This statement entirely varies the conditions which have
hitherto been regarded as governing the question of the value
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198 BEWAGE DISPOSAL,

of agricultural manures, and the A, 13, C. Company now aro
relieved from the difticulty whicl'has proviously pressed heavily
ul‘)(m them, numely, that of employing a c]u-mi.cuﬁ process which
admittedly entailed o lavger expense than ofher systems without
any recognition that a higher value could be claimed for their
sludge,

Mr. William Webster has devised a system of purifiention for
sewage by means of Eleetrolysis, which 1 have seen in suecessful
operation at the Crossness outfall.  The prineiple consists in
breaking up the organic compounds of sewage into their con-
stituent” parts, by passing an eleetric current through iron
clectrodes, which results in the formation of iven oxides and
chlorine, The fivst produces oxygen and the second produces
chloric acid, which destroys organic matter, A non-oxydisable
carbon plate is employed for the positive pole, and iron is used
at the negative pole, so that by means of a porous dinphragm
between, the component parts of the mineral salts are colleeted,
At the non-oxydisable plate a solution of chlorine and oxide
of clilorine is produced, and at the negative plate ammonia,
soda, and potass are formed, which precipitate the magnesium
salts and line in the liquid. ~ A large portion of the solid amd
dissolved impurities in sewage are thus deposited in the form
of shulge. The process, which is one of much scientific and
practical inferest, is now under investigation by the oflicials of
the County Council. '

Mr. Webster has also arranged an clectrical filter for the
purpose of treating the effluent where a higher degree of
purity is required. e applies the electric current to a carbon
filter, the carbon being {he positive pole; the nascent oxygen
produced in the pores of the carbon by the current destroys
organic matter in the fluid, and at the same time preserves the
filter in a clean state. This system is obviously applicable to
the filtration of domestic water,

M. Ilermite (of electric bleaching notoricty) is employing, at
Rouen, a battery of clectrolysers (with anedes of plativum and
kathodes of zinc) to produce a deodorising and disinfecting
action upon sewage. e passes the sewage through a battery
of this kind containing common sea salt, in the proportion of
from 70 to 350 grains per gallon.

I have had under investigation for some time the precipitating
and filtering materials which are employed at  Acton and
Iendon by the International Sewage and Water Purification
Company,” The process consists in first precipitating the hulk
of the suspended and some of the dissolved matters by means of
what is termed “ Ferozone” (it was formerly called Magnetic Fer-
rous Carbon), and then in passing the eftluent through a filter
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containing a material named Polarite.  The essential difference
between these two materials is that the precipitating substance
(Kerozone) which is mixed with the sewage contains mainly
sulphate and magnetic oxide of iron rendered soluble, whereas
{he filtering substance (Polarite) is composed of more than 50 per
cent. of magnetic oxide of iron, with silica, lime, alumina, mag-
nesia, and carbonaceous matters which are absolutely insoluble.
Tlhese materials are manufactured from natural deposits which
are found in the anthracite coal formation, The main features
in this process are as follows:  So far as the first part is con-
cerned, the precipitating action is produced without the aid of
lime. At Acton about 8 grains per gallon of sewage are
employed, and from one to three hours rest are allowed, Clari-
fieation and deodorization are thus effected, and the deposited
shudge (when pressed into cakes in the usual way) is found to
lave 0 manurial value which leads to its being purchased and
used on land,  The next part of the process consists in passing
the eflluent. from the precipitation tanks through a layer of the
other substance—DLolavite—and it is necessary to place above it
a stratum of sand or other material (the surface of which
requires oceasional raking over) to intercept any suspended
matter whicli wonld clog the pores of the filter and interfere
with its action, The effect of Polarite is singular, and appears
to be unchangeable, at least no alteration in ifs efficiency has
been found after fourteen months use at Acton, according to a
seport by Sir Ienry Roscoe; a longer experience clsewhere is
stated to give the same results, This filtering material thus
discharges an imporfant function in sewage treatment, as it
serves in lieu of a much larger area of land, or of an artificial
filter such as is often made by alternate strata of hurnt clay
and alluvial soil, The explanation of the action of Tolarite is
that it liberates from its microscopic pores large volumes of
oxygen which attacks and destroys organic impurities. The
magnetic spongy iron which came into use some years ago for
purifying water was found to rust and cake; Polarite, how-
ever, is remarkable for its entire freedom from rusting or
caking. The results which T have witnessed lead me to form
a favourable opinion of it both for precipitating sewage and for
the further purpose of filtering efluent sewage cither from
tanks or from sewage farms when the purifieation has not
reached the required standard.

Another precipitation system, ealled the Amines” process,
has recently attracted attention, The materials cmployed are
certain organic bases, which are found in the chemical group of
Amines (ammonia compounds) in combination with lime, The
effect which is elaimed for this is that the sewage effluent from
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200 SEWAGE DISPOSAL,

the process is sterile as regards the presence of living organisms,
as the re-agent which is formed hy the chemieals is completely
destructive to organic life, I Dave witnessed a trinl of the
wocess at the Wimbledon Sewage Works, where herving brine
15 used, which is mixed with milk of lime and evolves a soluble
gascous re-agent having a briny odour,  This, when applicd
to the sewage, produces rapid deodorization and deposition of
floceulent matter. D 15 Klein, FLURS,, has examined the pro-
cess and confirms the sterilizing of the efluent whicli is cluimed,

The observations and experiments of Mr, Robert Warrington
at Rothamsted, on the distribution of the nitrifying organism in
the soil (which ave at intervals brought before the Chemical
Society), have greatly assisted those who are interested in the
purification of sewage on land,  Dr. Munro at Salisbury lias
made (and is understood still to be making) very useful trials
with reference to sewage sludge,  All experience now tends to
the conclusion that the old bughear of chemical precipitation,
namely, sludge, no longer need exist where proper precipitants
arce used,

The regulations which are enforced in this country to diminish
death-rate by proper sewerage and sewage disposal works, should
be applied abroad wherever our influence can be exerted to
mitigate sanitary evils which abound in many great centres of
population in the British Empire. At the recent International
Congress of Ilygiene in Paris, the insanitary condition of
Alexandria was referred to, and its state was denounced as a
danger to all Europe,  The necessity for properly dealing with
the sewage of Caleutta has long been recognised, and it is
understood that steps are being taken to remedy the existing
unsatisfactory state of things that prevail there, Mr, James
Kimber, C.E., being now engaged in advising the Commis-
sioners of that place what ought to be done, Numerous similar
large centres of population under our influence could be quoted
where much needed sanitary reforms are demanded.

There is a great waste of public money throughout the country
in regard to sewage disposal. Many towns are continuing the
employment of systems which have long since been superseded,
and I consider that a time has arrived when an investigation
by an impartial and qualified Commission into the guestion of
sewage disposal would lead to most valuable and useful results
to the community, both from a sanitary and economie point
of view.

Mr. W. C. SiLLar (London) thanked Mr, Robinson for his paper
on sewage disposal. With regard to that part of it in which he
alluded to the process nmow in operation at IKingston, he would
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remark that this was no longer merely experimental. 1t had long
passed through the theoretic stage, and its success was now an
acknowledged fact.  The great requirements in sewage treatment aro
four in number ; wo have not only to be satisfied with the purity of
the effluent water, and with the preservation of the manurial value of
the deposit, but it must be dono in such a way that the water is
admissible into rivers without injury to the fish, and without eausing
any nuisance to the neighbonrhood, 1le contended that no solution
of tho sewnge problem should be considered complete which did not
preserve the manurial produets for the benefit of the agriculture of
the country, It was national waste and wrong doing to continue
to pollute our streams with what had been proved to contain such
great manurial excellence.

Mr. F. Conuerr (Worcester) said Dr. Strange had suggested to
him that, as Chairman of the Sewerage Committeo of the Worcester
Town Council, he ought to take some littlo part in the discussion of
the morning, e did so with some diffidence, because they in the
local sanitary bodies had not to discuss the various processes which
wero recommended by inventors, They had to deal with experience
which had been gained over a protracted period by other anthorities,
and to act under the advice of gentlemen of great experience such as
their engincer, Mr. IInwksley. In listening to the papers this
morning he was not surprised to find that Mr. Marten sat somewhat
heavily upon a dictum which was somewhat hastily and crudely
announced the other day by the President of the Institute when he
laid it down that broad irrigation was the solution of sewage difli-
cultics, Mr, llastings referred to the case of Malvern. That was
an exceptional case. Malvern was a small town, scarcely more than
a village, situnted on the slope of a considerable hill, and there was
a large area of land sparsely populated immediately below, and under
the control of people who were deeply interested in the prosperity of
Malvern itself, Under those circumstances there had been no diffi-
culty in disposing of the sewage by gravitation, but even at Malvern
great difliculties had been found in the way of applying a system of
broad irrigation. He (Mr. Corbett) was professionally concerned in
& case in which the Malvern local authority had to pay a considerable
siin as damages for the gross pollution of the stream into which the
eflluent water from their sewage works poured. e remembered a
caso of serious outbreak of disease in the low parts of the town of
Malvern caused by the miasmatic vapours which arose from the
sewage farm. Within the last two months he had inspected the
stream into which tho eflluent flowed. 1t was neither adapted for
the use of the people nor for their recreation. They would not
dream of taking drinking water from it. They would find it far
worse than the much abused Severn. They would not dream of
recommending a maiden to dip her tresses in it. She would not take
their advice if they did so. e was not surprised that the readers
of papers that morning were of opinion that the true solufion of the
drainage difliculty was precipitation, followed perhaps by some system
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of filtration of the effluent water, The idea that they were going to
use cither the crude sewngo or the effluent water in a ])l:lihhllllﬁ
manuner in farming operations was an entivo delusion, which lm;l
been exploded over and over again, and ought not to bo l.‘cpt‘at'!:‘( .
1t had been said that the only difiiculty now Jeft in dealing with
sowage by precipitation was the gquestion of cas!n‘. Thero \\'u-mno‘lllwr
difficulty—tho question of local sentiment. Thoy had .pl‘(!.pm‘t.ll a
scheme in Worcester of dealing with sewago bf precipitation, .mt,
they wero wet at once by objections to any possi o site. I'hey wero
told on tho ono hand that they must have n site within their own
boundary becauso no neighbouring authority would tolerato the
nuisance of their works. They wero told on the other hand that
within their own Doundary it was unfitting to placo such works,
One gentleman had objected ta the sito because his houso was within
two miles of it. 1lo believed the discussion which had taken place
this morning would somewhal. appeaso the public senlnnentlol:
Worcester, and reliove the minds of thoso peoplo who thought they
were going to be seriously injured by having sewago ]:rccqulnhm;
works a quarter or half a mile oft their d\\'olh:n‘gs. l!:u members o
the Sewerage Committee of the Worcester Town Council had m}
spected soveral precipitation works, and when properly conduele
they found no evil resulting from them, and no nuisance, to the
neighbourhood.  Notably was this the case at Sheflield, which had
works on a modern principlo. It was very diflicult to get pcoplfu to
believe that they would not be seriously injured by having sewage
works in their immediate locality. If they could get rid of tho
difficulty by nuy discussion which might tako place at the r(oxlgrcs.s
they would render & considerable service to the citizens of Worcester.

Professor 11. TRomissoy, M.Inst.C.E. (London), said that ns
regarded the question of irrigation that lad been rcfcl}-rcd]fo, h.ol(h(ﬂ‘
not go so far ns some of the speakers, and say that the nsposnTl
sewage upon land wasto be looked upon asa thing of thg \m%l';']f I;?
question of sewage disposal required fo bo dealt with skiliu )t,
according to the conditions and necessities of cach town. A gtl'cnf
danger had arisen of late years owing to Committecs com mse{] of
amateurs being deputed by the samitary authorily to which they
belonged to visit various sewsnge works with the view (r)f ge“l?lg
information as to what was the best thing to be done. There was
great danger that, acting under such cgnglitions, men would sometlme.‘z
form opinions based upon very lmnted.kuowledge. So 111121‘1_\1
engineering and chemical questions were involved 1 the' genera
question of sewage disposal that he would warn those who \t\lere
endeavouring to get information not to act on the opinions dle’;:
micht form without the fullest consultation with experts, indepen Icn'
of any interest in the various systems. Asto the proposal tlmti t lre)
should convey sewage uphill by pumping instead of letting 1t go d 0\: ;1"
hill by gravitation, that was very well for those who would obtamd ho
necessary land for irrigation at any cost. He was a thorough 2 \0:
cate for dealing with sewage on land suitably situated and not imper
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vious in its nature, but those conditions did not always obtain; and
an cngineer was bound to deal with each town according to the
requirements of tho case. e endorsed all that had been said as to
the importanco of having small sewers and good gradients. Sewers,
if properly designed and carried out, could be made self-cleansing,
freo from nuisanco and from the production of sewnge gas.

On ¢ The *Amines Process’ of Sewage Treatment,” by R. Gob-
rrey, 181, Assoc.M.Inst.C.E,

I'noy the City of London, with ifs population of teeming mil-
Jions, through all the gradations of cities, towns, local board
arveas, down to the humblest hamlet, the question of the disposal
of sewage is the one great problem which is agitating the mind
of those whose pleasure and duly it is to take cognisance of
the public weal, and although the subject has formed, and will
continue to form the staple of discussion wherever sanitarians
congregate, we seem to be only on the threshold of the solu-
tion of the problem. And it is with the object of adding one
more item to the lengthy catalogne of papers on the subject
that I venture {o lay before the Congress the results of en-
quiries undertaken in the intervests of the district with which
f am oflicially concerned. '

The history of the sewage question is familiar to all present,
and the necessity of a satisfactory solution is sufliciently patent
to every one to justify me in omitting all generalisations,

Ilaving to contend with the sewage of a couple of villages, in
one of which there is a large paper mill; making about sixty
tons of paper per week from the coarsest mntcriat I have been
for some time looking for a satisfactory solution of the problem:
how to avoid an action for polluting a stream, and, at the same
time, to assist the manufacturer, and by so doing benefit the
district in which I am engaged. The difficulty is to decide
which is the best process, as 1 find that the first patent taken
out for treating sewage was by Iligos, in 1846, just over 43
years ago, and from that time to the present the rate at which
patents have been taken out has been about one per montl,
and yet the seeret has not yet been discovered, nor has the
fortune of the inventor yet been safely invested in “ Goschen’s.”

Almost every chemical of the laboratory has been fried for
ljrccipitating the solid matters, and almost every substance
nown has been tried as a filtrant.  One quasi scientist actually
using chloroform in his process.

The substances which have maintained their position are
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lime and sulphate of alumina—searcely one inventor who does
1ot use one or other of these substances, milk of limo taking
the lead. To this is added, by various experts, various chemi-
cals, which are supposed to have the power of nentralising the
deleterions matters hield in solution,  Still, Lord Bramwell’s
Royal Commission, 18584, on Metropolitan Sewage Discharge,
sums up the whole case with the pregnant \\'nr(ﬁ%, “no known
process of precipitation purifies sugliciently,” and sanitarinns are
still in the dark as to the grent problem of the day. The
number of new schemes for purifying sewage still inereases,
and it is to be hoped that scientists will evolve a method which
shall remove the reproach contained in the report alluded to, and
which ought not to be allowed to become a atanding reproach,

Every scheme has now to run the gauntlet of acute critics,
who Lave been educated to eriticise during the last forty years,
and the authority which las the temerity to adopt a new pro-
cess, does so at considerable risk of honour and reputation,

The rate at which new schemes are brought out scems to
increase, but few are other than devices for ringing the
changes on the old formule.

In my cnquiries T came across the Sewage Works at Wim-
bledon, where a good system of purification by the lime pro-
cess was in action under a caveful and observant engineer.

The machinery and plant is of a very good type, and a farm
is well laid out for irrigation by the citluent,

At the time of my first visit, I found that the works were,
by permission of the Local Board, for a time in the hands of a
Syndicate, whiclt professes to have found out the grand seeret,
The normal treatment, as adopted by the Wimbledon Local
Board, was suspended, and the Amines” Syndicate were
carrying out a practical demonstration of their system, A new
re-ngent has been discovered, which so far seems to have more
than answered the expectations formed of it.

The requircments of a satisfactory process of dealing with
sewage are—

1. A harmless effluent.

2. A harmless liquor from the sludge presses where pressing
is adopted.

3. A minimum amount of sludge.

An cftluent to be harmless must not only be sufficiently pure
that it may be applied to land for irrigation without causing
offence, but it ought to be so pure that it may be at once turnec
into a river, containing at least ten volumes of water to one of
effluent without the need of irrigation, and to render it so pure
it must be deprived of all living organised matter, as well as the
matters held in solution. This, fo the eye of the ordinary

R. GODFREY, 205

observer, may appear easy, but to the searching powers of the
microscope, in the hands of a caveful observer, onr purest waters
display some of the lowest forms of organic life; how much
more, therefore, may it be found that cffluents from sewage
works, alleged to be harmless, are teeming with life in its most
(ll't‘:lflc(l fn.rm, viz., the vavious baclerin, t-l?c typhotd and pneu-
monin bacillus, aud others,  Until we arrive at this degree of
]mrrl‘ly we must not.('ons'u in our endeavours to solve the pl%blem.

T'he shudge question is the most serious of any in the manage-
ment of & sewage farm, and any process which nmtcriacily
increases its weight must be shunned, unless it has some
overwhelming advantages per contra,  Samitarians must not
dwell too largely on the profit side of sludge manipulation,
Sludge is matter in the wrong pliace, and must be got vid of atany
cost., If it can be utilised, so much the better; but when we
find cities making 500 cube yards a day, it is enough to appal
the senses,  How and where is all this sludge to be d?sposcd of 7
Land on which fo utilize it is not always available, and in my
opinion cremation will have to he resorted to, unless its quantit
an he materially reduced. d

In dealing with the sludge by pressing in one of the various
types of press now before the engineer, a difficulty is sometimes
{t"lt in disposing of what is {cchnically termed “Press Liquor.”
To satisfy the requirements of the case this must be of equal
purity with eflluent, and unless it is so our assent to any scheme
as p(r-}-fcct must be withheld, ‘

W igh my mind in a thoroughly sceptical condition, my visit
to Wimbledon, on August 17th last, enabled me to examine
minutely, how far the three requirements before named were
met.  And I am bound to say that, as far as the fiest require-
ment is concerned, I was most agreeably surprised, T saw at
one stage of my examiuation of the works, the ordinary efluent
flowing on to the land. It presented the usual cloudy appear-
ance as it boiled out. of the chamber; the bottom of the chamber
was not visible, and it differed in no respeet from the many
cffluents which are distributed over grass land, and was totall
unfit to be sent divect into a river, ' d

A ]m"ge subsiding tank of about 90,000 gallons was being
filled with the sewage from Wimbledon, and as it passed into
the earriers a supply of milk of lime was being mixed with it ;
:m_d, here comes the difference—a small quantity of llerrint:‘
brm(:. All the additional plant required was a small tub against
the lime-mixer, from which the lime flowed in a fixed propgi'tion.
A complete mixing took place at the tank inlet by aid of a dash-
\\:hcc] driven by the inflowing current,  As the tank filled, the
disturbance of the volume of sewage was gradually confined to
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the centre, where the course of the incoming stream conld be
distinetly traced, while near the sides the proeess of precipitation
could be scen in operation even before the tank was full.

The solids in the sewage were gradually aggregated into
floccutent particles, and on the supply of sewage Leing cut off
the whole fank's contents assuming a slate of quiescence, the
work of precipitation proceeded with a rapidity which was
noteworthy.

The tank was six feet deep, and provided with a floating
mouthpicce to draw off the super natant liguid, and this was
sent, after half an how's precipitation, at- once fo the irvigation
avca through the same chamber as that from which T had seen
the normal cfiluent some little time previously,  The contrast
was striking. The efiluent was clear enough to allow the
bottom of the chamber to be scen, and all trace of smell was
gone, The briny smell caused by the introduction of the
re-ngent was parficularly noticeable. 1 took n sample, which is
now before you.

The press liquor obtained from the same studge is equally
brilliant and briny. There was a complete absence of that
sickly fetid smell which too frequently pervades sewage works,
under the most careful management,

In the Report of Lord Bramwell's Commission on Metropo-
litan Sewage Discharge (1884), the description of the rationale
of precipitating processes is remarkably I]ucid, and I may be
pavdoned for transeribing par. 223 of that Report.

« Precipitating processes, though the same in principle as
those of thirty years ago, have been greatly improved in detail,
and when well worked ave effectual where the quantity of
sewage is not great, where the sewage can be properly
treated, and where there is a running streani into which the
cffluent can be discharged in a proportion not exceeding five
per cent. of the supply of fresh water.

«Phere are two chief methods by which effcte organic
materials, such as excreta, are got rid of, namely, by fermenta-
tion and by oxidation. Nature, in this climate at all events,
utilises both these processes, and in the above order.  The
organic molecules of effete matters are first split up by fermen-
tation (and putrefaction is one kind of fermmentation) into less
complex substances, often of an offensive character, and these
are subsequently oxidised into inodorous inorganic substances.
The agents by which these fermentations are brought about
are those microscopic organisms known as bacteria, which cither
themselves set up fermentation, or excrete substances which
act as ferments,

& Bacteria or their spores are present every where,and, gaining
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access to sewage, set up fermentation. But they require time for
their ln'opugatmn, and the setting up their resultant fermentation

“Now, the whole art of treating sewage chemically, as it is

termed, is to preciritate and clarify it while fresh, 7.¢., before
bacterial invasion has so far advanced as to set up, active
fermentation,  When this is onee set up the results are ver

disnppointing,  Precipitation consists in producing an artiﬁcirﬁ
precipifate or coagulum in the fluid, and this coagulum
mechanically entangles and earries down the organisms iu?o the
sludge.  The eflluent, now freed in great part from these must
then be Lronght as specdily as possible under an oxidisin

influence, cither by turning it into a stream containing sﬁfﬁcien%
oxyﬁgcn fo oxidise the organic materials, or by applying it to
land where it is also brought under powerful oxi(%isintr influences.

“Should, however, the efluent be kept un(lilutcd,D or should it
be turned into a stream in too large quantitics for the free
oxygen to deal with, the organisms or their spores which have
escaped in the effluent multiply and set up a renewed putre-
factton, Such efiuents, though apparently clear, become
clouded, and a sccond deposit takes place in them, Dacterial
fermentation of the cleanest fluids is always attended b
clouding and turbidity.” Y
. This quotation points out very clearly what is required, and
it is claimed by the inventor of the Amines process—and’I am
bound to confess with very great reason—that he does effectuall
destroy the bacteria, and so remove the possibility of an
fermentation arising. d

The new re-agent is produced by the action of lime on certain

organic bases belonging to the group of ¢ Amines,” or ammonia
compounds., When these organic bases are acted upon by lime
a very soluble gas is evolved, which spreads rapidly through
every part of the liquid and is held in solution therein with
great tenacity.  This gaseous re-agent has been found to be
antagonistic to the existence and propagation of every species
of b:lCtCl'i{l.OCClll'l'lllg in.sewage and other similar waters, for it
uitcr]y extirpates them in a remarkably short space of time.
_ The eftfuent from such water after treatment by this process
15 actually sterilised ; it shows no living micro-organisms what-
ever, even under the most powerful microscope, and its sterility
is further confirmed by the latest and most severe test known to
modern science, viz., inoculation on nutrient gelatine and plate
cultivation,

In support of this statement, which cannot but arouse the
greatest interest in the sanitary world, I cannot do better than
quote from a Report by Dr. Ilein (who has just been honoured
by the British Medical Association with the Stewart Award).
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Ile examined somo sewage—press liquor shidge and subsidence
effluent, taken from the sewage works at Canning Town, whero
an application had been made in January this year. Inthe
sewage he found 2,100,000 organisms 3 in the press liquor he
found 6503 in the sludge 4005 aud in the cfituent none, The
quantity examined being in each case 1 cubie centimetre,

« This mimber of bacteria found in the press liguor and
sludge is far below that found in ordinary dl'inLing water, such
as the water supplied by the varions London Water Companies,
after this has been sfored for a few days, and in some eases
even the day after collection.”

Dr. Frankland (I'roc. R, 8., No, 245, Vol, 40, p. hl,) has
found that the filtered viver water supplied by the London
Water Companies contained per cubic centimetre on an average
(on January 26th, 1886) 1,520 OrgEANisImS,

In July of this year Di, Klein again reported, but this time
on a sample from Wimbledon, when the sewnge was heing
similarly treated.  In the erude sewage lie found’ 768,000 mi-
crobes per cubic centimetre; in the mixture eiMuent and sludge
well shaken up 100 microbes; and in the eftjuent which was
subjected to the gelatine plate test for three periods, viz, 24
hours, 72 hours, and 144 hours, there was a total absence of
microbes.  And he further says, “the effluent must he pro-
nounced steriles” thus pointing to the fact that a process had
been discovered whicl satisties two of the requirements set out
at the beginning of the paper, viz., a hm'm\css cfiluent and a
harmless press liguor, both devoid of microbes, and both fit to
turn into a river, as on its discharge into a river it could cause
no increase in the microbes already present in such river.

As a natural consequence of the sterilising action of this
re-agent, decomposition of organic matter, whether incipient or
far progressed, and the objectionable phenonena of putrefaction
attendant on such decomposition are completely mrrested, and
even new infection cannot beget fresh putrefaction as long as
there is a sufficiency of the gas remaining in solution. In
elaborate and repeated tests made by the Government Analysts
at Somerset Tlouse, upon samples of effluents from various
experiments carvied out with this process on Metropolitan
outfall sewage (the quantitics treated aggregating half-a-million
mallons), the sterility of the eflluent, and also its immunity
from new infection, has been conclusively proved, the samples
having been kept for four weeks in contact with air, at a

temperature of between 70° and 80° I, with occasional ex-

osure to the direct action of the sun’s rays.
«The Amines,” from which the process 1s named, exist mn
many substances in nature. And herring brine is onec only of
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the many sources from which they can be obtained. They are
used either pure or in the form of Amine salts, or in one of the
numerons substances containing them. But at present the
brine is the cheapest and most readily procurable form in which
it can be obtained,  And the re-agent formed by its admixture
with “milk of lime,” and which the invenfor has named
“ Aminol,” is a powerful disinfectant, and imparts a sea-breezy
odour {o the works in contrast to the usual faetid eftluvia,

"Ihe proportions of the chemicals, added to the sewage, will
vary with the character of the sewage, and with the attending
conditions, The cost is stated by the Syndicate, in round
numbers, o be from 4d. to §d. per 1,000 gallons treated.

Having satisfied two of the requirements set forth, there
remaing the question of the sludge and its disposal.  This is
devoid of offensive smell, and permeated with Aminol to such a
degree that the inventors claim that, by fortifying the sludge
left after a precipitation with one-fifth of the original quanti?.y
of the re-agent, this sludge, plus the re-agent, can be econo-
mically applied {o a second tank full of sewage, and will produce
as grood cffeets on the second tank as on the first; and again,
by the addition of another fifth of the re-agent to the second
sludyre so obtained, a third tank can be dealt with, with as good
results, This feature in the process is important, and must
nat l‘ll'ﬂ"_\' influence the ultimate cost very materially.

The sludge from this process is of a brownish yellow colour,
and lacks the shiny appearance of ordinary sludge; and from
its being permeated with the re-agent (Aminol), it may be left
exposedd to the sun and wind without any fear of offensive
vapours being given of. A quantity of about ten tons lying
in the open ground at the time of my visit was perfcctl?
inodorous.  Treated in the ordinary way by presses, it becomes
a morcable commodity, half of its moisture having been re-
moved ; and it is fully believed that it will be a marketable
commodify in those places where cost of carriage is not too
heavy.  Its bulk can be still further reduced, espeeially in
places where a destructor is in use for the purpose of destroying
dry rubbish by heat; and laid upon a floor exposed to some of
the waste heat of a destructor, it may be made into a powdrette
buggc.(l and fransported in a handy form. Its manurial qualities
are still a matter of investigation, and the Syndicate are acting
wisely in not_tempting. local authorities with visions of larae
profits from the sale of the cake. The purity of our rivers, and
the purity of the air, are matters of far greater importance
than a visionary profit from the sale of cake,

On the effect of the efiluent on fish life, the inventors claim
that, where it goes into a river, and is diluted by not less than
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ten times its quantity, it is perfectly harmless, and, being ren-
dered sterile, there will be little fear of the presence of the
sewage fungus— Beggiatoa Alba.,

On the occasion of a second visit to the Wimbledon Works
on the 26th August, I found the normal process in operation,
the Syndicate having ceased its experiments pro tem.  There
was the usual sickly smell of fetid matter avising from n tank
recently emptied, in spite of a quantity of carbolic acid having
been put in to deodorise it black, repulsive, and mal-odorous in
the extreme, a cloudy effluent leaving the tanks totally unfit for
theriver. The sludge pressing house gives forth a sickly smell,
and were it not that the cfilluent was most thoronghly distri-
buted over the irrigation areca, a very ofteusive state of things
would have existed, At the same time, it is but due to the
cugincer of the Wimbledon Local Board to say that the
effluent, as it flows into the Wandle, after a second and often
third run on the land, is one of the finest, if not the finest,
cfluent which is to be seen at any works,

Near to the tanks a broad open trench about 12 in, deep had
been made by the Amines people, and into this to the depth of
7in. or 8in. a quantity of Amines sludge had been thrown
seventy-two hours previonsly, This sludge, 1 was told (not by
an Amines eiployé) had been fifteen days in the tank, and may
be said to have been the deposit from 1,500,000 gallons of sewage
from a purely closet town.  Pegs had been placed along the
centre 0} the trench to show the extent to which the sludge
would dry up, and although there had been a thunderstorm
twenty-four hours after the sludge was put in the trench,
bringing with it -21 of rain, and although there had been an
absence of sun, the sludge had sunk to a depth of 3in.; large
open fissures broke up the surface, and there was a greneral
natural shrinking of bulk. After seventy-two hours the sludge
was the consistence of plasterer’s putty, of a greyish colour, and
on taking up a picce on a stick, it proved totally devoid of
smell, this proving most conclusively that this new re-agent 1s a
thorough deodorant, .

Another advantage may be claimed for this sludge—that it
may be spread on land in a liquid stafe, left to dry Dy the
operation of the sun and wind, and then ploughed in when its
manurial values will make themselves felt, without the costly,
tedious, and, in the case of all other sludges, offensive process of
pressing.  Or, when thoroughly dried, it may be used as a
means of reclaiming waste lands when they are within reach.

At the rear of the press-house were two heaps of cake—as it
is termed,—one from the Amines process and the other the
ordinary cake, To press this latter thoroughly it is frequently
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necessary to forlify it with an additional quantity of lime; but
the Amines cake, if pressed, does not require such fortification—
in fact T believe that when the process has been further deve-
loped kiln-dvying will accomplish all that will be necessary to
reduce it in lmﬁ{, sufliciently to make it easily portable and
ready to be ufilised in varions ways.

The difference between the two samples of eake could not
It strike the most superficial observer, and it may fairly be
conceded that at length we are within measurable distance of
the time when it will be possible to treat our sewage and its
vesultant sludge without fear of injunctions and all their atten-
dant evils, without prejudice to the purity of our rivers, and
without polluting the air we breathe.

Mr, G, 11, Coorzn, Assoc.M.Inst.C.E, (Wimbledon), said the local
authority of that distriet weroe now treating their sewage by the Amines
process ;. until about a week ngo the process was merely being experi-
mented with, IIe did not consider it fair to the Amines process to say
that only a small amount of sludge was produced. If that was so what
became of the matters not thrown down?  The results obtained by
the Amines process showed that it did throw down the greater part of
the matters contained in sewage. The efieet produced by the process
in clarifying sewage was very remarvkable. In atank six feet deep
the bottom conld be seen in about twenty minutes after the sewage
had been admitted, Fhen, as to the sludge. Ordinary sludge cake,
as every one knew, was very liable to give off nasty smells after it
had been spread on land, especially if exposed to rain and warm
weather, During the last eight weeks some sludge cake produced
by the Amines process had lain on a portion of the Wimbledon Farm
near some cottages, but although there had been plenty of rain,
followed by periods of warm weather, no smell had been given off.
He did not think Mr, Godfrey fair in what he said respecting his
visits to the Wimbledon works. In the first place, the works never
had been in the hands of the Amines syndicate; and secondly,
exactly the same treatment was in operation at the time of both of
Mvr. Godfrey'’s visits on August 17th and 26th, with the exception
that on the 17th the Amines process was being applied to part of
the sewage. As to the addition of lime to the sludge as it came from
the tanks, it is well known that in almost all processes such lime
has to be added to the sludge before it is pressed. The liquor
pressed from sludge so treated is a concentrated solution of lime, and
forms a re-agent to precipitate the fresh sewnge to which if is added
at Wimbledon, In the Amines process somewhat less than 50 grains
of lime per gallon is applied to the sewage in the following manner:
the first time clean tanks are charged 75 grains of lime per gallon is
added, the second time 50, and the third time 25; the sludge is then
removed from the tanks and the operations repeated with the amounts
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of limo stated, The cost of the ordinary process and that of tho
Amines at Wimbledon may be compared as follows :—

OnrpinARY WIMDLEDON PROCESS, AMINES PIOCESS,

(ralua of Uralna of
Limo per Lhme per
Qallon, Uallon,
LIMO .icvinieiicriiearnirnesnn 10 LMo ciiiiniiiiean o b
6 grains of alum equivalent 4 grains of lime equivalent
(- T easreerieiette b 20 {1 TR

1 p. e. limo to sludge beforo
being pressed .oovenian 10

Total equivalent in lime...... 40 Tolal equivalent in limo...... 5t

As the works are surrounded with houses, deodorants are used in
the summer which, when used, make tho former process slightly
dearer than the Amines. One great advantage in tho Amines
process was that a double effect was got from part of the lime. Thus,
mstead of adding lime to the sludge after it had been precipitated,
so as to remove tho glutinous nature of the Iatter, a large amount of
lime was at oncoe added to tho fresh sewngze, which not only precipi-
tated the sludge, but also removed its glutinous nature. As to the
amount of water in the river into which the efiluent may flow, it is
unfortunately not always possible to find a river having ten times tho
volume of efiluent. At Ieicester, for instance, the volume of the
cffluent exceeded that of the river into which it was turned during
part of July and August, At Wimbledon the cllluent flows over
land before being discharged into the river. With the Amines or
any other process he did not think it likely that at Wimbledon tho
cffiuent would ever bo discharged direct into the river without being
first passed over the land.

Mr. J. Wintas-Buxnp (London) said, when he heard, during Mr.
Godfrey’s paper, of an eflluent perfeetly harmless to fish life, as the
Chairman of o large Fishery Board he was naturally glad that such a
discovery had at last been made; but he was like the lady who said
she had been played that trick before, and so scemed a little seeptical,
There were one or two questions ho would like to ask. Was this
effluent all that it was said to be? He did not say it was nol-: ho
only wanted information. In what rivers containing fish had the
process been tried and the eflluent found harmless? 1t was said to
be a sterilized effluent ; but it did net follow that beecause an effluent
was completely sterilized it was therefore not harmful; let them take
one example. e believed they could sterilize water completely by
adding bichloride of mercury, but that would make the waler most
harmful tolife. 1le had this further question: might not the discharge
of a sterilized effluent in large quantities into a river also sterilizo
something in the river which they wanted to preserve? Those were
poinis which seemed to require some practical investigation and a good
deal more information than they had at present, before they could
accept the Amines process as a complete answer fo the problem that
had been set them fo solve. One other point: in the Rivers Pollution
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Prevention Act of 1576, it was provided that & local nuthority was
bound to admit into their sewers any Dbeastliness that a manufacturer
c¢hose to put there, consequently, in different towns, they bad a wholly
diflerent stato of things to deal with. 1le once, in eross-examination,
asked an eminent chemist, who was recommending a particular proeess
{o bo applied 1o a particular case, whether he ought not, before he
recommended that process, to ascertain what were the ingredients he
was poing to apply it to? “Ol” he said, “sewage is sewage.”
When he (the speaker) ventured to differ, the chemist said the
quantify of sewage was so much larger than anything clse, that they
could Jeave everything else out of consideration, e (the speaker) did
not think they could,  low far would the Amines process be successful
where there was a good deal of refuse of various kinds passed into the
sewers?  Might not the refuse of a Iargo manufacturing town have
the cficet of neutralising the agents which produced the good result
which were obfained at a place like Wimbledon, where there were no
manufacturers?

Dr, 4. W. Triee: (London) said the few remarks he had to make
wero the result of observations derived from one visit only to the
works, and therefore they could hardly be taken as having that weight
which continuous record would have. That day fortnight he was
present at o meeting of a large number of representative engineers
and others, for tho purpose of seeing the results of the process and
the mode in which it was carried out. 1t was then stated that seventy
grains of lime per gallon were used in summer, and a smaller quantity
in winter; and a friend of his who was present told him that he
heard on good authority that as much as ninety grains of lime per
gallon had been used in summer, and seventy in winter. That was
a very large quantity :+ much larger than had been mentioned by Mf.
Cooper, the assistant surveyor to the local board at Wimbledon, The
effluent was {urned on 1o the land bLefore it went into the river,
consequently the efleets on fish and the effects on microbes would be
materially altered, With regard to the growth on the land he saw
at Wimbledon, it was what he should call bad; ho did not know
whether it was the Wimbledon sewnge or the Amines process that
wag responsible for it. 1In one part there seemed to be more weeds
than anything else, The growth was not by any means so satisfactory
as ho had scen it on other sewage farms.  11is nose informed him of
an exiremely oflensive smell ; and on looking about to ascertain the
cause, he found a large quantity of black sewage amongst a bed of
willows, e had always noticed that when sewage got oo bad to be
carried anywhere else on a sewage farm, it was sent to the willow-
beds, There had been two processes going on-at one time at Wimble-
don, and it was diflicult to discriminate as to the results of each,
Certainly the sludge thrown out on the ground had no bad smell,
1le would have said that the picee he took up and broke was nearly
all lime, and he thought that if a person bought it to apply toland
except as lime he would gel very little for his bargain., 1f the process
was to do any good it required more herring brine, and less lime.
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He (the speaker) had no interest at all in the matter, except this:
that he wanted to seo something introduced which, so far as they
were concerned at Hackney, where ho was Medieal Ofticer of Health,
would prevent them from being half poisoned by the sewage which
came down there.  Another point which secmed to him singular was
that most of tho examinations which had been reported upen had
been made when there had been cither a low temperature or much
rain.  During August they had a remarkable quantity of rain, and
that was just the time when these experiments were made.  Theso
were points for careful consideration, 1o was also told that as many
as six charges were put into the tank before the sludge was taken out,
'The engineer would tell them whether that was correct or not 5 if
that were so he was surprised that the cliluent came out without
smell, ns they were told it did. The last speaker pointed out one
matter of great importance. 1f they killed all mierabey, injurions and
others—for as yet they could not distingnish the injuricus from the
non-injurious——what about the water? They knew that the oxidation
of water went on 1o a great extent through those microbes; therefors
if they destroyed them all, they must have a water which would
become bad, 1t certainly did not scem to him that this process
approached anything like perfection.

Dr. A. Canrextir (Croydon) observed that, like Mr, Marten, he had
been a disciple of Sir Edwin Chadwick, and had learned from him a
large number of lessons which Ie had been carrying out. during the
Tast forty years of his life. 1o had heard during that time from tho
promulgation of the process of 1liggs downwards until to-day, year
by year, statements which corresponded almost entirely word for word
with those that had been put forward that day with regard to tho
Amines process. The only varying point they had in addition was a
few grains of herring juice, which certainly gave him an amount of
new vision and a little novelty which he had not before as to how
to deal with sewage. 1le was not going to dispute the facts pub
forward by the promoter, but the point raised by Mr. Willis-Bund
and Dr. Tripe to his mind destroyed any value that might have been
attached to the process as a means of purifying sewage. They did
want microbie life and they could not do without it. If they
destroyed it they would do an enormous amount of mischief with
regard to their water supply and the lifo that existed in rivers, e
thought. Mr. Corbelt had given expression to views which were totally
wrong, because he had only taken a very narrow area from which to
give his experience. Taking his (the speaker’s) own case : for thirly
years he had bad under his eyes, and for a Jarge number of those
years under his management, a sewage farm extending over from 400
to 600 acres of Jand which had been carried on on tho same site for
thirty years in the midst of a dense population, surrounded by houses
of a large value, and occupied by persons who would not hesitate to
protest if they perceived any nuisance to their property. What had
been the result? At this moment the sewage of from 60,000 to 70,000
people was utilised on the farm, and the eflluent as it flowed off was
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equally as pure as it was twenty years ago, when Dr. Frankland
reported on it.  With regard to the effect upon the health of the
neighbourhood,  When the farm was first started, the death-rate in
his (tho speakers) distriet was 26 per 1000, at this moment it was
fourteen, and of the last three years it had been under sixteen, while
tho death-rate of the parishes immedintely on the borders of the
sewago works was 12 per 1,000, There was no area round London
that. could vie with the area of Croydon and the area of Beddington
and Wallington which lay avound the farm, with regard to sanitary
arrangements as shown by the birth-rate, death-rate, and the record
of zymotic discascs, What had been the effect upon the rates?
I'hey had purchased the whole of the land, not at agricultural prices
but building prices, paying for it from £200 to £400 per acre, the
whole nmount was £187,000, capital cost incurred in the purchase
and laying out of the land, yet on no oceasion had more than a 2d.
rate been asked for by the Local Authority for the purpose of dealing
with the sewage. 1lis experience led him to the conclusion that it
was the best way in which a district could deal with its sewage if they
wished to prevent it becoming an expense to the locality, The cost
of the purchnse of the farm must fall on the locality that wanted it;
but the working expenses might be kept down to a very low figure
Provido(l that the farm was not managed on agricultural principles.
The agrieultural mind took it for granted that sewage must be made
to stink before it could be of any use; but the great principle with
regard to sewage farming was that you must not allow your sewage
to stink—no {ime must be allowed for this objeet. It must be fresh.
It must go dircetly into the sewer, and the sewer if it was properly
laid, would not give it time to ferment.  There would be no fermen-
tation, and the microbic life, which existed all over that farm in an
cnormous proportion would deal with the sewage not by osidizing it
or by a process of fermentation, but by a process of digestion. It
would be digested by the microbie lifo on the farm, which would take
out the whole of the ammonia from the sewerage, and the efiluent water
would go through, only carrying a certain amount of salts, and if the
farm was properly managed, that eflluent might be received into any
stream without the least fear or danger. 1ie had seen over and over
azain in their earriers trout which would come up from the river
Wandle, and which preferred their eflluent water to that which they
got in the stream itself, the latter was sometimes muddy, the eflluent
never unless when the carriers were being cleaned out or repaired.

Dr. II. J. Stroxa (Croydon) said he was able to endorse most
thoroughly Dr. Carpenter’s statement as to the value the sewage
farm had ‘been to Croydon, New sewage ought not to smell at all.
The fresh sewage from the furthest part of their boundary, arrived at
the outfall about two hours from the time it passed into the sewer.
1t was there met by an extractor designed by Mr. Baldwin Latham,
which consisted of a large revolving sieve-wheel ; the sewage flowing
against this, the more solid portions of the sewage were retained,
whilst to prevent the machine clogging, a fine stream of pure water
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was thrown against the wire-work, The solid manure is mixed with
earth, and used on the farm, and this solid matter forms but n very
minute portion of sewago compared with that which is in a stato of
sludge, and which, flowing through the carriers, is distributed over
the land, Both precipitation and irrigation had their defeetss cither
wero proper in diflerent localitics, but in his opinion irrigation wue
tho best process, becauso they got rid of the sewage without smell,
and with nothing noxious to thoe inlabitants in the neighbourkood.
A corporate body bhad no right to look upon sowngo farms from a
commereial point, with a view to profit. The best thing to make it
pay was to secure the absenco of zymolic diseases, and at Beddington
they had enjoyed perfect immunily at a time when zymoltic diseaso
had been prevalent in the places around them, 1f a Sanitary authority
disposed of its sewage, and the cffluent water was sufliciently clear
mul pure to pass into a stream without doing harm to the animal lifo
in that river, it accomplished all it wanted, and a moderato cost was
not of such importance as the suceessful carrying out of the object
for which it was instituted,

Colonel Joxes (Wrexham) thought that the deputations from
corporations which went about from place to place to sce what hnd
been done in the matter of sewage disposal, would do far better if
they sent for advice to those who were thoreughly competent to give
it. ~ o had had sewage of 12,000 people to deal with upon 150 acres
of his land for cighteen years, and he had found that the growth of
crops was promoted, and the sewage was dealt with efliciently and
entirely innocuously. Irom physical reasons every drop of tho
vater from his sewage farm which was not evaporated must flow into
the Dee a few miles from the place where the stream was tapped for
the water supply of Chester.  Therefore his sewage farn was being
constantly waiched by the water company and the Medical Officer of
lealth of that city, and when he stated that he never had any
trouble of any kind from their visits he thought they would agree
with him that he might be satisfied with the effect of land filiration.
e did not agree with the view that sewage should be dealt with by
sterilisation and postpouement of the stage of putrefaction. Nature
taught them that putrefaction or fermentation was the OHI{ nieans
by which sewage could be broken up and made innocuous. The great
point of Mr. Dibdin and Dr. Dupre, who had treated the subject
thoroughly scientifically, was the action of organisms in breaking up
the sewage and rendering it innocuous. The great point upon which
the Amines process was recommended to the public was its sterilizing
disease germs, but they could not distinguish between profitablo
organisations and the rest. That appeared to him to bo a misunder-
standing of the scientific mode of dealing with sewage. o him it
seemed that this was only a variation of the old lime process, They
were asked to make an addition of three grains of fish-brine, which
had the attraction, to the public mind, of being a homwopathic dose.
Threo grains per gallon a3 compared with seventy grains he called a
homceeopathic dose.

DISCUSSION, 2117

Mr, Connrrr (Worcesier) «aid ono or {wo speakers had referred to
the investigation which had been earried on by the Worceester Town
Council as if they had acted upon their own responsibility.  If they
had followed his remarks that morning, they would have noticed that
ho sail they were acling under the advice of an engincer of great
experience, amd ho referred to the namo of Mr. IHawksley. 1lle
thought n public body, acting under the advico of a gentleman of such
vast. experience, conld hardly be snid to be acling on their own
responsibility.  1le, however, thought public bodies would do some
good by using their own oyes and using their own noses too. The
Commitiee of the Town Council in inspecting various sewago farms
and works wero able to test, by practical observation, whether the
statements made by experts wero altogether reliable,  Ile was not
surprised that those who were charged with the management of the
Croydon Sewage farm were prepared to stand by their “ pet.” But
there were exceptional circumstances in the ease of Croydon. Thero
was a large arca devoted to the farm at Croyden, but Croydon was a
growing town, and if the farm remained at its present aren and
Croyden continued to increase, no one would say that in thirly years
time the farm would be able to grapple with the sewage of Croydon
and dischargo a satisfactory efiluent water. A sewage farm on the
icrigation prineiple could only be satisfactory under very exeeptional
circumsiances of soil and situation and so forth—circumstances which
did not exist in the caso of Worcester, and which existed in very few
cases.

Mr, G. W, I{astixas, M.P. (Malvern) said he had nothing te do
administratively with the City of Worcester, and he would therefore
say nothing of its sanitary plans, as he thought the most valuable
contribution that could be made to a discussion by them all was fo
speak of facts known to themselves. 1le had had, as Chairman of
the Police and Sanitary Commitice of the 1louse of Commons now
for seven years, session after session, a number of applications with
regard to the disposal of sewage. e had heard the ablest counsel
of the Parliamentary bar argue on the different views of various
applicants, and he had listened to a number of expert witnesses of
the highest authority in this couniry, Ile was bound to say,
whether it bo from “defeet of intellect on his part or not, that
he had never yet been convinced that any one of those systems for
tho disposal of sewage which had been brought before him possessed
the excellence which was elaimed for them. Ie had never yet been
able with a clear conscience to sanction the expenditure of public

- money for the adoption of any one of them. ITe hind had two instances

before him in which he had been convinced of the suecessful

application of sewage to the land: one of those was Croydon,
the other was Reading. When the borough of Croydon applied
to his committce a few years ago for a bill with regard to their
sanitary works, they showed, in his epinion successfully, that their
system of the disposal of sewage was satisfactory in more ways
than one: that it was satisfactory with regard to getting rid of
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tho sewage, which after all was tho great thing, and in the next
place that it was got rid of without detriment to tho health of
the pepulation who were living near the sewago works, always a
very important point in the question.  With regard to Reading, ho
never heard any evidence moro convincing than the evidenco given
in that ease, and tho farm thero was worked by natural irrigation, and
was perfeetly suceessful, 1t was not more successful than Craydon,
but it was as successful in the application of the sewage and in the
results that followed from it. It was only beeanso ho had in somo
way or other been convineed of the real and true results in those two
cases, and had not been convineed with regad to other systems, that
he was bound to say, as ho had said in the chair of his commitieo
and as he Lad said now, that as far as he knew the only system by
which they could in every way dispose sal isl‘uvturilf' of their sewage,
was by placing the liquid sewage, where they had the means to do so,
perfectly fresh direetly upon the land.

Mr. R. Goprrey (Birmingham) said there was no wonder at tho
sewage farm at Croydon being a_ success, considering that they had
600 acres of land at their disposal.

Dr. A. CanrvestER (Croydon) wished to explain that the whole of
the land was not in use at one time. There were only about -100
acres under irrigation, and the rest being used for other purposes
connected with the farm, only 200 under absolute irrigation at the
same moment,

Mr. R. Goprrex (King's Heath) repeated that the area at Croydon
was cqual to an aere per 100 persons of the population.  Mr. Willis-
Bund had asked what river the effluent under the Amines process
had been put into. As yet the process was only an experiment, and
he had simply given an account of what he saw to challenge eriticism.
No rivers had been tested with it yet. e claimed a fair trial for
the process, With regard to its effcet in dealing with chemical
sewnge, West Ham and Stratford-le-Bow were both towns making
a good deal of chemical refuse, and it could be tested there.  Most of
the speakers had praised other systems of which they were in favour,
and had said nothing in criticism of the Amines process. Let them
give it a fair trial. If it failed it must fail; but it ought not to bo
condemned untried.

On A Method of Requlating the Maximum Discharge of Sewers,”
by Hexry Law, M.Inst.C.E,, F.RMet.Soc.

In designing a system of drainage, it is frequently required to
limit the quantity which one or more of the sewers shall be
capable of discharging at their outfall.

In the case of the formation of joint boards, for dealing with

JIENRY IL.AW,

the sewage of several separate distriets, it is usual for the Local
Government Board to preseribe two hundred and fifty gallons
per house per diem, as the gnantity which the joint board shall
make provision for receiving into the main intercepting sewer
from cach brancli or district sewer.

Also, in the case of the drainage of only one district, it
becomes necessary 1o limit the quantity which the sewers shall
dischargze at their outfull or junction with the main sewer, as
the case may he; not only because in the treatment of the
sewage, whether on land or by chemiceal process, it wounld be
impossible to deal with the whole of the discharge from the
several {ributory sewers in times of heavy falls of rain, but
further because the main intercepting sewer would become of
inconvenient  dimensions if m:ullc capable of receiving the
ageregate maximum  discharge of all the sewers which it
intercepied.

It is proposed to fulfil this requirement in the following
manner :

The discharging capacity of a sewer is always proportional to
the cube of the transverse scetional arca filled by the sewage,
divided by the wetted perimeter.  This quotient gratlna?ly
increases as the depth of the stream in the sewer increases,
until it reaches a certain height (which, in the case of a
circular sewer, is cqual to 09496, the whole diameter being
unity), after which, as the sewer becomes further filled, this
quotient. diminishes, and the quantity discharged becomes less.

If, howevery, the forin of the sewer above the line of the
maximum discharge is modified in such a manner that, as the
sewage continues to rise in the sewer, the quotient obtained by
dividing the cube of the area filled by the wetted perimeter
remains constant, then the quantity discharged by the sewer
will also be constant—neither inereasing or decreasing—although
the height of the sewage may vary between certain limits.

_The accompanying drawing, I%ig. 1, exhibits the form to be
given to a cirenlar sewer above the line of maximum discharge
in order to render the discharge equal in quantity, although the
sewage may rise above that level ; and the following table gives
the width of the sewer at each successive hundredth of the
dinmeter alove the line of maximum discharge, the diameter of
the sewer being unity, namely :

Width at the line of maximum discharge .. .. 04376
s s 1 hundredth of dia. above the same .. 03984

w9 2 hundredths ,, ’ .. 03632
9w o O 3 P " .. 03317
w o 1) 1 1] .. 0:3037 .
” 3 5 1" 1 ” v 0:2790
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s : , o IENRY LAW. 921 o
Width at 6 hundredth of dia, abovo tho same .. 0:2574 £
£ . . . ) i
v g ” " " " 8;232 masimum quantity which the upper sewer could bring down, k.
TNy ” " " " O';t-ll-l‘() the sewage could never rise in the regulating sewer above the i;
" " 10 " " " 01079 upper limit of constant discharge, !
1 " 1 17" [ 4] L . . . R 1.F
w w1l ’n " " . 001801 f the upper or regulaling portion of the sewer were made in I
w o 12 " " . L0182 stoneware, moulded to the required form, as shown in the ;
w 9 18 “ " " oo 01777 dingrams, no specinl skill or care would be required in the |
w w1 " " " o 001748 construction of the sewer, It
” ” 15 ” " " . 0']2-’_5.”) :
” 2] 16 EH) ” " X 0'1121 !
" » ]7 " T} " ‘s 0']:’1 j
1 " 18 ” ”" 1 . ol ;_0(! }
w o 10 " " T o 01609 1
” 1 20 " " " . 01693

Ilaving determined the maximum quantity which it is re-
uired for the sewer to discharge at its ontfall; such dimensions

must be adopted for the sewer, for a certain lenglh from sueh
outfall, as shall enable it to discharge that quantity when the
sewer is filled to the line of maximum discharge, and above
that level the sides of the sewer must be made of the forn
shown in the diagram,

At the upper end of this length of sewer, an opening is made
in the side of the sewer forming an overflow weir, the level of
the lip of which is the same as that of the line of maximuin
discharge, that is to say, the same as the lower limit of the
hieight of the stream having the coustant rate of discharge;
and this sewer is made of such a length that, when the stream
rises to the upper limit of such constant rate of discharge, the
quantity which will flow away over the weir, shall be equal to
the maximum quantity which the upper portion of the sewer
can bring down, after deducting from the same the constant
quantity which can be conveyed away by the lower length of
the sewer with the modified form of section. This discharge
from the weir is conveyed away by an independent channel
provided for that purpose.

Fig, 2 illustrates the practical application of the method.
If, for example, the diameter of the lower or regulating
length of the sewer is 2 feet, with a fall of 1 in 500, its
maximum discharging capacity would be 590 cubic feet per
minute; and if the diameter of the upper portion of the sewer
above the weir is 8 feet, with the same fall, its maximum
discharging capacity would be 1643 cubic feet per minute;
consequently, 1053 cubic feet per minute would require to bo
dischareed over the weir; and if the length of the weir is 22
feet, this quantity would be discharged with a depth of 4-42
inches flowing over the lip of the weir. Therefore, with the
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“ Notes on Water Supply,” by Ricuanp T, GRrANTHAW,
M. Inst.C.E.

Tur tendency of the population of the couniry to move
towards the towns, and the consequent rapid inerease of the
already densely-populated quarters of towns, enhances the re-
sponsibility of those who ave charged with the duty of supplying
wholesome water, especially as new sewerage works, particularly
in their connection with the houses which the growth of towns
makes necessary, may become, without great precauntions, means
of contamination of the water, to say nothing of the chances
of pollution at its source.

Jt may then be as well to note what has been done, and what
is being done, in some of the larger towns towards providing
wholesome water, and to refer brielly to the systems mul methods
which are most eflicient in affording a good and suflicient sullnpl_\'.

The Rivers Pollution Commissioners declared that “of the
different varieties of potable water the best for dietetic purposes
are spring and deep well waters, They contain the smallest
proportion of organic matter, and are almost always bright,
sparkling, palatable, and wholesome, whilst. their wniformity of
temperature throughout the year renders them cool and refresh-
ing in swmmer, and prevents them from freezing rveadily in
winter,  Such waters are of inestimable value to communities,
and their conservation and utilization are worthy of the greatest
efforts of those who have the public liealth under their charge.”

The geological formations which in this country yield the
largest supplies of deep well water, are the new red sandstone,
the oolites, and the chalk,

Now it is almost unnecessary to point out that the largest
towns in the kingdom are dependent to some extent npon water
drawn from deep wells. London, Liverpool, and Birmingham,
derives cach of them a portion of its supply from deep wells,
the former from those in the chalk, and the two latter from
those in the new red sandstone.

In the case of London, the proportion drawn from deep wells
and springs varies from about 13 to 15 per cent. of the whole
supply.  Liverpool and Birmingham have hitherto depended
still more largely upon deep well water. Thus Liverpool, with
a population of over 600,000 at one time derived 6,250,000
gallons per day from deep wells, out of a total of nearly
18,000,000 gallons, the remainder being obtained from gravita-
tion works, consisting of seven catchment reservoirs, with

a storage capacity of 4,059,000,000 gallons, The supply,
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Lowever, has been found insufficient, and the drought of 1887
was severely felt.

Birmingham in 1885, with a population of about 500,000
was supplied from deep wells in the new red sandstone at the
rafe olJ, 9 million gallons per day, and from streams at the
rate of 7% million gallons,  The storage eapacity amounted to
617,761,918 gallong, equivalent to 10,000,000 gallons per day
for 60 days in addition o the daily supply.

Birkenhead, with a population” of about 45,500, derives an
ample supply from deep wells also in the new red sandstone.

From the same formation, the South Staffordshire Water
Works, which supply an area of about 40 miles in length be-
tween Stourbridge and Repton, and about 12 miles in breadth
at Lichfield, in 1869 obtained 10,000,000 gallons daily, and
this was increased to 24 millions by driving a tunnel into the
keuper sandstone and marls and pc‘);blc beds.

Craydon, Surrey, with a population of nearly 100,000, is sup-
plied with water of excellent quality from wells and headings in
the chalk; and Portsmonth, with a present population of 150,000,
has just got supplied at constant high pressure with 5,000,000
gallons per day ljrom springs in the chalk.  Other districts are
drawing large and unfailing supplies from deep wells in the
same formation.

Large volumes of water are also to be found in the oolites,
from which, for example, Peterborough, Northampton, Scar-
borough, and Cirencester draw their supplies.

These instances, which may be taken as typieal, show that
while for the largest towns these sources alone are inadequate,
for towns of more moderate size they yield an unfailing supply
independently of dry seasons,

Experience of late years has shown that supplies from such
water-bearing strata, as the new red sandstone and the chalk,
an be better supplemented and inereased by the extension of
headings or adits drviven horizontally below the water-level,
than as was formerly the practice by deepening wells or bore-
holes. By driving fieadings into the water-bearing strata, the
area of collection of the water is inereased in proportion to the
length of the headings. Percolation of the water through chalk
being along fissures and crevices in the rock, great care should
be taken that no pollution is allowed to fake place on the swrface
of the ground below which the water is drawn.

"The boring of decp wells has been much facilitated and the
cost reduced, by the recent introduction of boring tools of
large dinmeter.  Thus, in the new works in the chalk whence
Seuthampton is supplied, tools were employed which bored two
wells, each 6 feet in diameter,
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But it must be Lorne in mind that water faken from deep
wells, in a permeable district, is so much water abstracted
from {he sources of neighbouring streams,  Schemes have been
proponnded by which the underground stores of water might he
replenished by the admission of the surplus or flood-waters of
rivers into “swallow” or “sump’ holes, or “dumb” wells sunk
into the water level below ; but the recovery of the water at the
particular locality in which it may be required, can seareely be
depended upon, and this, coupled with the disadvantage of
pumping up again water which might have been colleeted nnd
stored on the surface, make it diflicult to see at present what
practical benefit could be derived.

Comparing the vavions sonrces of supply in respeet of

uantity, we know that reservoirs fed from gatheving grounds
must have very ample sforage capacity to provide against long
dronghts.  Liverpool, which has hitherto Leen largely suppliwﬁ
and Manchester and Shefticld, which have been entively supplicd
from this source, felt the drought of 1887 severcely,  The
magnitude of the new works designed for the two former
towns shows what larse provision 1s felt to be necessary for
the wants of the rapidly-increasing populations,  Thus, the
storage (available for Li\'er]mu]? at Lake Vyrnwy will be
about. 12,000 million gallons; the present population heing
814,873, and the consumption during the year 1887, twenty-

three gallons per head.  The storage at Thirlmere (for Man-

chester) when the lake is raised fifty feet, will he 8,130,686,643
aallons; the present population being about 1,000,000, and the
present consumption about twenty gallons per head,  Deep
wells, althongh alone within a circwmscribed district insuflicient
for the largest towns are certainly sufticient for towns of popula-
tions, say of 100,000 or 150,000, and supplics from rivers—
taking London and Worcester as examples—do not anyhow fail
during dry scasons, whatever their liability to pollution,

Upon this point, with reference to London, it is inleresting
fo turn to the reports of the Water examiner.  In November,
1884, the Iate Colonel Sir Francis Bolton remarked that at that
time, after two dry winters and a spring of wnusual drought,
there were about 410,000,000 gallons passing over "Teddinglon
weir.  Adding 80,000,000 at present abstracted by the com-
panies, the quantity at Teddington would be 495,000,000, that
is, the companies are taking less than onc-sixth of the minimum
flowing volume. Unfounded statements appear to have been
made at that time that 1he Thames showed signs of exhaustion,
but, he adds, “the fact is there is no question of present
exhaustion ; but in future times, when more than double the
present quantity is required, it will probably become neeessary
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to store in some of the valleys sufficient of the winter or flood
waters to give oul in compensation during the dry months,”

I may remurk here that Woreester, with a population of
4'0,0()0, is now pumping 1,250,000 gallons per day from the
Severn, which, even in the longest drought, yiclds an unfailing
supply. 7 °

],utvl_' on, in Scptember, 1887, the present Water Examiner
of London, General de Courcy Scott, reports as follows :—
“The extension of the deep well and adit system of snpimly
within the Thames and Lee basins is much to be desired, as the
wafer derived from the chalk by such water works is ’of the
highest quality, and efforts in this diveetion on the part of the
compunics cannof but he viewed with much satisfaction
A marked feature of river supplies is the very large increase of
impurities, hoth suspended ﬂll(l in solution, which results when
the rivers are in flood,  Water taken from the underground
sources, whether from the gravel alveady referred to, or from
deep wells, is free from this defeet.” ' ,

Now let us turn, by way of example, to the statistics of the
]nq:nlul.mn of London, the quantity of water used, and the means
WllrI:'ll in many places have bheen adopted to prevent waste.
¢ The population of London supplied by th different Water
]‘](,\}-l;::l:zil:]l:-;:b 1;:,):1;50;)1‘:1’1.2;;_ fo the June Report of the Water
Bxaminer, n)(]u td’i)":’:)?;,ﬂm"l the daily quantity of water

aried from about 153,6 1 - 2776 g "
head in December, 18’88, ’t(())olg(l)nso':'lg’()(())(l) Ztllﬁibl gd.HO"t-‘]; pt'l
1889, or 32+14 gallons per head. o BTORS T
lwl |.:l :1‘}[}:? :()\\"n.s"l?.lllcll \\lsh, of Iate years has been f)re\:ented
! supervision, repair of fittings, and the adoption of
the waste water meter system,
tovns s eparied hom o o i T T St
owiss ted ¢ by the Managers, Sec-
refaries, and Engineers of the varions Water Companies or

] .
(/UllJO ations. Quantity of water Quantity nsed aftor

nsed before adop- adoption of syslem Total Reduetin
tion of system per per head per per head per
X head per day, day. day.
C ].m}m of Town, Qallons. Gallons. (allona.
arhsle........ 40 - 2350 3D
Tambeth W, W, a4 ° o
London .... ot 20 "t 1400
Gloucester ... 31 - 17 .. 14-00
Bath,......... 437 .. 22 .. 2170
Clevedon ...... 37 - 23 .. 14-00
Abergavenny .. 37 .o 21 . 16-00
Newport ....,.. 35 . 1950 . 15-50
Birkenliead .. .. 35 . 1518 .. 19-52

Or more than 33 per cent. on the whole,
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Thero are some towns, however, in which it has been con-
sidered that the first cost of adopting a system of preventing
waste would be greater than the saving effected by it.

I donot say whether or not the system is practieable through-
out Tondon, although it has been adopted with advantage by
the Lambeth Water Works, the New River, the East London
Water Works, and other London Companies; but the large
figures applicable to London are useful as a very striking illus-
tration of the immense importance of the saving to be thereby
effected. Thus, if the supply per head per day could be redueed
from 30 gallons, taking that as the average, to say 20 gallons,
there would, of course, be a saving of about 53,753,100 gallons
per day. . .

The proportions of the daily supply used for various purposes
at Liverpool and Manchester respectively are, of the 23 gallens
for Liverpool :—
for domestic purposes,
for trade purposes,
waste (this Iatter is inevitable).

Of the 20 gallons at Manchester :—

13 gallons for domestic purposes.
7 gallons for trade.

The supply of water by meter is frequently advocated as a
means of checking waste; but the detriment it is likely to
cause to the publie health, when applied for domestic purposes,
by inducing people—particularly of the poorest classes—to use
it as little as possible, outweighs, I think, any advantage it
might offer in other respects.  But for trade purposes it
appears to be the most just and 1'0:15011:‘11)10 mctl‘unl; and,
according to the recent case of Cooke, Sons & Co., v the
New River Company, the right of owners to demand such a
measurement of water when used solely for business purposes,
has been established.

In some maritime towns, attention has been drawn to the
use of sea-water for watering streets and flushing sewers as a
means of saving the cost of obtaining the hest water for such
purposes. In a paper read by M S, 11. Terry, of t‘hc .Locn!
Government Board, before the Civil and Mechanical Engincers
Society, it appears that several surveyors of those towns pro-
nounce salt water to be the best for watering streets,  The
East London Water Works have for some time used m.lﬁlt'.erc(l
water for such purposes, although it involves separate main pipes,

Wlere towns use river water for all purposes, the cfficacy of
the system of filtration is of course of the highest importance.
An advance has been made of late years in the means of testing
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it by the methods of biclogical examination, which has so
largely engaged the attention of Dr, Perey Frankland. General
Scott shows by his Report of December last how much e
vilues the bacteriological test, which for sanitary purposes he
considers the more sensitive and delicate one,

Chemists appear to be ngreed that sand filtration is the most
efficacious, ns it is the least costly, method of purification on a
lavgre seale,  The conditions undev whick the removal and
destruction of micro-organisms ave facilitated, are an enlarged
storage capacity, a sufficient thickness of sand, a slow rate of
filtration—one according to the practice of the London Water
Companies—not exceeding 540 gallons through each square
yard of sand in 24 hours, and a frequent removal of the filtering
medium,

Prominence, however, must be given to Mr. William Ander-
son’s experiments on the filtration of the impure water of the
River Nethe for the supply of Antwerp. The first attempts
were with a certain thickness of sand, and below this a mixture of
spongy iron and gravel. The action of the iron was thoroughly
effectual, but it was found the filters became so quickly clogged,
that only a part of the water would filter through, and so the
labowr of c\v:msing the filter was seriously inereased. M,
Anderson - subsequently devised revolving cylinders charged
with serap iron, and so arranged that the water passing through
them was hrought into contact with every particle of iron,

With regard to the general question of obtaining a sufficient
supply of wholesome water, there is a tendeney of the largest
towns 1o look to lakes as the best and most unfailing sources.
Two schemes of such a character, for the supply of London,
were bronght before the Royal Commission on Water Supply
in 1866, but it was objected that though there was no doubt tle
lnke districts were a very fine gathering-ground for soft water,
these districts were not unlikely to be claimed as the most
natural source of supply for large and increasing manufactur-
ing populations in the north of England, for whom soft water
would be particularly valuable; and so far as Manchester is
coneerned this opinion seems to have been prophetic,

For smaller towns not situate on water-bearing strata, it is
wnfortunate that in so many cases the rivers, which after all are
to a large extent fed by the overflow from under-ground waters,
and which, as we have scen, generally yield unfailing quantities,
should be rendered unfit by the pollution which is now allowed
to exist. If only this pollution could be stopped, or at any rate
ninimized, and improvements made in filtration, we might, in
many cases, look to the rivers as furnishing sufliciently wholesome
supplies,
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In conclusion, T wish to render my best thanks to Mr,
Turchas, of Worcester 3 My, Deacon, of Liverpool 5 M. il of
Manchester; and to My, Johin Taylor, of the Lambeth Water
Works Company, for much valuable information about the
water supplies of their respective towns,

Mr. C. II, Coorer, Assoe,M.Inst.CLE. (Wimbledon), thought Mr,
Grantham had under-estimated the amount of water at present devived
from borings for the supply of Lomdon, The Kent Water Company
took all its supply from the chalk : tho East London and New River
Companies took o Jarge part of theiv supply from the same stiata,
Lately the Southwark, Vauxhall, and other companies had also sunk
wells. The suburbs round London were largely supplicd by privato
borings in addition to those belonging to small companies,  Recently
he visited Pertsmouth with the numicipal engineers, and saw the
splendid supply of chalk water furnished to that town; no softening
process was used, but the water was remarkable for ifs fransparency.,
e agreed with Mr, Grantham that headings wero o much surer
means of getting water than tho sinking of narrow borings. Chalk
water contained o large amount of organic matter of a very remoto
origin; and Dr, Perey Frankland had found that such water, although
containing a very small number of micro-organisms when first exposed
to the air, after the lapse of a few days contained n far Jarger
number of such organisms than were to be found in ordinary water,
There was no doubt that where water came from an artesian well it
was practically free from contamination; however, in open wells
such as draw-wells, there was liability to contamination, At Croydon,
where such wells existed, although lined with iron tubing to prevent
percolation from the subsoil, Mr. Baldwin Latham showed, by trial
holes surrounding the pumping station, that surface water got into
the wells. Croydon has since sunk wells at Addington. le was
sorry Mr. Grantham had not alluded to the intermittent system
which prevailed in some parts of London: cisterns were fixed insido
the houses, where they were subject to contamination, and often
remained for years without being cleaned out.  Many such cisterns
were placed underncath floors of bedreoms, where they caught the
dust which fell through the crevices when the floors were swept.
Legislation is much needed to prevent the confamination of under-
ground water; for while the purity of rivers, lakes, &e., is protected
by the Rivers Pollution Prevention Act and the Public 1lealth Act, no
enactient has ever been passed to protect the purity of underground
water, from which many millions of inhabitants of this country derive
their supply.

Mr. II. R. Newrox, F.R.IB.A. (Weybridge), thought it n matter of
regret that more attention was not paid to utilising as a means of
supply the water which fell from tho clouds. They were too largely
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indebted to what might he ealled the manufactured article, FEvery
drap of water which came from the sources of the rivers was derived
from the heavens, and no doubt before it was rendered impure was
extremely drinkable.  Ile thought that the effect of the water, in
the state in which it. came from the clouds, on our internal economy
night bo very beneficial,

Mv, H. 8, Rrmxas (Walthamstow) doubted the desirability for
towns of a rain-water supply colleeted from the roofs of houses, 1o
resided for some time at. Carthagenn, in South America, where they
depended entirely upon the rain, which was stored in large reservoirs
built underground, and the results were not at all satisfactory. The
water quickly became filled with micro-organisms, which produeed
most painful diseases.  As to the Fast London Water Works, he could
say from observation that they were perfect models, Great advances
had been made in many respeets sinee My, Bryan had control of
them, He had just completed a very remarkable pumping-engine
at- Waltham Abbey, for pumping the water to High Beech, in Epping
Forest ; it was a triple expansion engine, similar to those used in
-great ocean steamers, and he (the speaker) believed this was the only
case in which they had been used for such a purpose. The economy
in their use had been very great. Mr, Bryan had also lately succeeded,
in the parish of Walthamstow itself, in getting through a difficult
quicksand that he had been fighting with for the last eighteen months;
by means of east iron eylinders he had now got through it into
the chalk, Walthamstow had a population of nearly 50,000, and
one part of the town had a constant supply of water from the chalk,
the benelicial effects of which were very marked indeed.

Mr, R. I, Graxruay, MInst.C.E. (London), said Dr. Black’s
conjecture, that sewage was sometimes annihilated by freshets in a
river, was very probable ; but the best thing was to keep the sewage
out of a river, and not trust to freshets, As to whéther micro-
organisms would be dangerous to life if retained in filtering beds and
sent out again, he would only point to the case of London, where the
filtering was very carefully done and where he never heard of
anything of that kind occurring. To suppose that typhoid fever was
carried down the Severn from Kidderminster to Woreester—which
was more than twenty miles—by water was entirely opposed to the
theory of Dr. Tidy, who maintained that after water had travelled a
certain distance it became so oxydised that there was very little
danger of disease being communieated in that way. In reply to Mr.
Cooper’s suggestion—that he had under-estimated the deep well
supply of London—he might say that he based his estimate on the
report of the water examiner, whose percentages were no doubt very
carefully ascertained, and they might be taken as correct. Water
from the chalk was no doubt of excellent quality, but it was hard,
and in some eases softening processes were applied ; they were not
in use, however, at Portsmouth or Croydon, and at Croydon, as he
knew, the water was excellent. Ie was glad to say that in London
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the intermittent was being superseded by the constant system of
supply, and now three-and-a-quarter millions out of five millions of
the population had the advantage of the improvement, As to a rain
water supply, as far as his experience went, it could not be relied on
as a nico water, though it might not be unwholesome, e remembered
a house in the Lake distriet, closo to Morecambe Bay, which depended
on rain water, and though thero wero fow houses near it and no
smoke, when they took thoe rain water in a glass it showed a black
colour ; in fact it was contaminated by the deposit on the roof of the
house itself, and it was diflicult to obtain water in that way without
contamination of that kind.

Mr, 1L J. Martes, M. Inst.C.E, (Wolverhampton), said, as further
local instances of large underground supplies being obtained for
water-worky’ purposes, he might mention that 3,000,000 gallons of
water a day were being oblained for the supply of Wolverhampton
from n bore-hole sunk into the new red sandstone, and the Fast
Worcestershire Water Company had a well at the foot of the Lickey
ills, the vield of which wag over 1,000,000 gallons a day. e was
interested in what Mr. Ridings said about the East London Waler
Works, because it was there he (Mr. Marten) had recci\'cd.his early
training with respect to water engineering, Mr, Bryan had informed
him that the engine ho had recently erected at Waltham Abbey raised
no less than 135,000,000 pounds of water one foot high with tho
consumption of one hundred-weight of coal; that was nbout 27 per
cent. higher duty than the best of the old water-engines at the Tnst
London Water Works had bitherto done.

On “ Baths for the People,” by Cuanres CLEMENT WALKER,
IF.R.A.S.

GreAT and praiseworthy as the progress has been within the
last thirty or forty years of the means of cleanliness by baths
of various kinds, it is not too much to say that the great mass
of the labouring classes are still without these a‘avantntrcs.
The term, “The Great Unwashed,” though in a somewhat
modificd degree, may still be the description of the labouring
classes, not only of our own country, but that of every conntry
in Europe. In populous towns, public baths (consisting as they
do of the Turkish bath, the various descriptions of shower,
needle, douche, and other kinds) are for those parts of thg
community who are not what is termed ¢ the labouring class.
The ordinary warm bath and the public swimming bath are

CHARLES CLEMLNT WALKER, 231

usually within the scope of the artisan, the youth, and the
wnmarried men of the labouring elass; but it will be found on
invesiigation that the married labourers and their families make
little use of them; the reason being that the price charged,
thougle so low, is too much for their means, The 2d, or less
for the swimming batl is still too much, and this bath has the
disndvantage of only being used in  summer, whereas, for
anitary purposes, people must be cleansed as perfeetly in winter
as in summet,

Now, when we consider the circumstances of the labouring
class, we find that while they are children the mother can
wash them at home, hut as they grow up fo young men and
women this is not possible to he continued by themselves, on
account of deceney ; so that except the young men get a bath
in a canal, stream, or other piece of water, they generally go
uncleansed from year to year, until cold water over their bodies
is a repulsion,

It is quite impossible to lower the prices ordinarily charged
for the warm bath and the swimming bath without considerable
loss. It may he stated generally that public baths often do not
pay their expenses,  What, with the interest on cost of
construction and the expenses of maintaining them, they seldom
“pay.”  In Birmingham, for example, the interest on cost of
construction and expenses in working amount over receipts to
about a 4d. in the £ on the rates; and in many other large
towns & similar condition of things exists, Valuable as are the
results for this addition to the rates, it is not to be expected
that the ratepayers will bear a further increase, to make up the
loss from a further lowering of prices to meet the wants of the
labouring class,

Now, while this is the ease with our large and populous
towns and cities, il is much worse in smaller towns and semi-
populous distriets all over the land, which form a muceh larger
population in the aggregate than those towns and cities. The
cost in the first instance of building baths is so great that it cun
rarely be undertaken, and if done by private munificence the
cost of maintenance over the receipts is so much, that when it
is taken into consideration it prevents the establishment of publie
baths for any class whatever, so that unless a much cheaper
construction of baths and less expense of maintenanee be found
it seems quite unlikely that such populations will ever have the
conveniences of larger towns.

The writer often had these thoughts weigh on his mind
while being associated with a somewhat large works in a semi-
populous district at Donnington, near Newport, Shropshire, but
saw no chance of mending matters until the latter part of last
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232 BATIIS FOR THE PEOTLE.

summer, when the idea occurred to Iim to provide Laths for
his work-people, upon the plan now hefore the seetion,  But as
people do not take kindly to baths in the winter, the construe-
tion was deferred to the spring of this year, and they were ready
for the Ist of June, It must be remembered that the ovdinary
warm, or slipper bath, however good, is not the mode of eleansing
that the labouring classes best understand, or will be persuaded
to generally nse; and if periodical eleansing is to he aimed at,
the warm bath is not the most suitable,

Without further preface, the baths hefore the seetion will
now be deseribed. A special point was made {hat every-
thing should be done in the most complete and comfortable
manner, with o minimum cost, for it is quite impossible that
limited populations, without rades to dvaw on, can have palatial
buildings. What was aimed at was completeness aud efliciencey,
with strict economy in construction and working,

£ig. 1 shows the plan. The space of ground most suitable
was of irregular form—Mhence the peeuliar shape of the pla of
the building,  This is only apparent on the drawing, for to the
ordinary eye it is neither seen oufside or inside, It is 23 feet
long, the width being 18 feet 6 inches at one end, 13 feet at
the other, 10 feet 3 inches high to the wall-plate, and 17 feet
O inches to the ridge. The roof is of galvanized corrugated
iron, ceiled with deal, painted blueish white, lined with hair felt.
"The space is amply sufticient for six ordinary baths, as they will
be styled in this paper, one warm hath, a drying closet of seven
horses for towels, a washing machine, and all the apparatus for
working the baths, and has a very clean, neat and comfortable
appearance.  The six ordinary baths, A, are arranged on one
side in compartments, with doors in front. The warm bath is
at B3, the drying closct is at €. The washing machine is kept
at D), and when in use is drawn out to the area F, A scat, /¥,
is placed for persons waiting for baths, and has a board on the
floor to place their feet on in case they wish to finish their
dressing outside after the batlh, to save time.  There is a porch
G, with door to prevent draught; and as many workmen and
labourers came in dirty from their work, it was found that
their dirty hands sciled all they touched, so an addition has
since been made to the porel, with a washing vessel and towels
to wash their hands hefore entering the bathhouse; and as
their boots are often loaded with dirt, an iron grating is placed
outside, level with the ground, to rub their boots on as they walk,
and this, with mats inside, keeps all clean.

Each bath chamber is 8 fect long, 4 feet wide, and 7 feet
6 inches high, which gives ample room. The partitions are
galvanised, corrugated iron, stiffened at bottom with angle iron,
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CHARLES CLEMENT WALKER. 233

thie Lollow spaces of corrngations hetween which arve filled with
cement to prevent aceumulations of soapy divt,  The ceiling is
of varnished deal, and forms the floor above, on which the
{anks and pipes ave placed that work the baths; and as this has
a considerable w(-ig‘]lt to support, substantial wool posts are
fixed, each with an iron shoe at bhottom, to prevent decay; and
as decay is so common in hath-houses, no wood is allowed to
come in confact witlt the guarried floor, which is flushed with a
hose daily, the floor having a slight inclination to the channel-
drain ot side, and soon dries.

Each ordinary bath is of cast-ivon, 2 feet 6 inches in diameter

by 8% inches deeps the top rounded off smooth, so that it can
he saf upon ; :uua they are set & inches above the floor, being
found more convenient for either sitting in, or for cleaning the
feet while sitting on the stool. There is a wood grating on the
floor for {he bare feet, These baths have several coats of white
mint on the inside.  Enamelled iron would have been preferred,
it it was found too expensive.  IZach compartment has hooks
for clothes; and fo prevent the common custom of throwing
the towels on the floor, a ook is placed for them marked
“Towels.”  And that the floor may not be made dirty by the
boots being thrown anywhere, a place in a corner is marked
“ Boots,” There is a dish for soap, and a box with two flesh
brushes and flanmel.  Each bath door is numbered.  There is a
rough glass light at the end, with sliding pane for ventilation,
andd a gras jet.  Over the centre of each bath is a rose above,
with two chains, marked “Warm” and ¢ Cold,” for the spray.
I'his rose has fine holes, not so large as is used for showers,
for as we have to accustom the labouring class to the use of
cold water, a shower from a large-holed rose is absolute horror,
they canmot bear it.  DBut with the fine spray it is absolute
enjoyment, and all speak in the highest terms of how they like
it. It is no small matter to teach the labouring class to love
cold water, LEach bath has two cocks with handles from the
lot and cold water mains, being severally marked ¢ Iot”
and “ Cold.” As the bathers supply themselves with water,
a black line is painted on the side of the bath 3} inches
from the bottom, to show the height to fill the water. This is
found to be quite enough, as the water from the spray falls info
the bath,  Proper dircctions are in the bath-room how fo use
the batl.

As white glazed bricks are so expensive, the walls have three
coats of white paint to prevent absorption,

The bottom of the bath has a plug 2 in. diameter. At the
hottom of the recess in which it fits, a grating is fixed to prevent
picces of soap getting into the 4 in. iron main drain-pipe to whicl
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it is bolted, all joints Leing “faced.” This pipe goes through
the building, and is scaled outside; theve is no smell whatever
from it.

The warm or slipper bath is full sized, of the usual kind, of
cnamelled tinned ivon with Shanks’s best fittings,  The room
has a chair, with wood grating and carpet. It has also a warm
and cold spray,

On the floor over the baths is a hot cistern, 4 feet 6 fnches
by 3 feet 6 inches, by 3 feet deep, with tubes through it heated
Ly steamn, and is covered with wood.  "This cistern supplies hot
water to the baths, the cold water supply being from the main.
The warm spray is supplicd from another cistern 4 feet by
2 feet, by 2 feet deep, and covered with wood,  Both these
cisterns are encased in wood lined with dry hair felt 3 inch thick,
and it is found that they do not lose more than four or five
degrees of heat during the day.  The cold spray cistern is
3 feet 3 inches by 2 feet 2 inches, by 2 feet deepy and is supplicd
by a pipe from the main, with a ball cock. Al the warm water
pipes for the spray are covered with felt.  As there is a W.C.
in an adjoining building there has been no necessity to provide
one. The total cost of the whole complete has been £220,

The steam used to heat the water Jm‘ the baths is the waste
stemin from the works adjoining, which, after having heated the
boiler and cooking apparatus of the workmen’s dining hall for
400 men, and heating the hall, makes the water 180°° This is
in use for about cight months of the year, but during the height
of summer the waste steam is turned off, as it makes the huild-
ings too warm, and the steam direct from the hoilers is then
used.  For these eight months the cost of leating the water is
nothing, and for the remaining four months the cost of the
fresh stean is but small, If the baths did not have this steam
to draw upon, a separate boiler would be required ; but so small
a boiler would be sufficient, that an addition of £15 would cover
the expense. T'wo hundred large bath towels are necessary for
these baths, and with a stock of flesh brushes, flimels, and
sundries, will cost £10. So that a bath establishment, complete
in itself, of this size, with washing and drying apparatus, costs
£245 to £250.

I have tried to form an estimate of what population such
baths would be sufficient for. These six are capable, without
difficulty, of furnishing 18 ordinary baths per hour. They have
supplied 24 baths per hour, but this was found to give pressure,
It will probably be found in a town, that an extra warm bath
would be desirable, each bath supplying two per hour in addition
to the above 18. I think such a bathing establishment would
supply the needs of a town of 12,000 imhabitants with ease.
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As all the apparatus is ample size, if more ordinary baths were
wanted the addition of a few more baths of this character would
be a moderate expense, as their cost is less than half of the
warm or slipper bath,

After the baths were used for a month by the persons engaged
at the works adjoining, and were found to be so much appre-
cinted and enjoyed, the public were admitted on the following
{erms i —

Onrdinary bath with one large bath towel, use of
flannel and two flesh brushes ... o 1d,
Warm bath aud two towels .., oo 4d.
Ixtra towel R Y1 8
Soap tablets v 1d,

It was thought better for cach person cither to bring his
own soap, or buy it.

The expericnce in the working of the baths is that five
ordinary baths are paid for one warm bath, The time that the
ordinary bath takes is found to be twenty minutes, while half
an hour is necessary for the warm bath.  The next important
fact is that on an average the ordinary bath consumes eight to
nine gallons of water, while about forty gallons are necessary
for the warm bath.  So thoroughly are the hathers cleansed in
the ordinary bath, that although they come very dirty from
their work, the towels used for drying themselves are returned
searcely soiled.

T'he divections given for the use of the ordinary bath are that
the bather is to fill his bath with liot and cold wafer, to his own
liking, to the line painted on the side of the hath, and if he
likes to wash his feet first, he can sit on the stool with his feet
in the bath.  After which he is to stand upright, pull the warm

“spray to wet his body all over, and use plenty of soap with the

flannel, rubbing himself well, particularly the head and feet.
Then use the flosh brushes well, back and front, washing all off
with the warm spray, repeating it if he likes. Then when finally
cleaned all over, to pull the warm spray and wash all the soap
off, and always ending with the cold spray, so as to obtain a good
reaction, after which he dries himself with the towel, washing
the flannel and brushes, and pulls the plug in the batly, rinsing
it out clean for the next comer while dressing.  Thus the baths
work themselves, It is found that everyone uses the cold spray,
and speak of the enjoyment of it in the highest praise.

LExrexses or WonrkiNg.

This is a matter which has been carefully considered. If
these baths are in a large town, it will be found cconomical to
have a much lavger number of them, so as to make it worth
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& . . moisture, either internal or external. They would then appear in RIS
T while to employ a man cnnﬂantl:r, or what is hottm': . nan mblie ln’ulisliuguishe(l by tho rags and (lil't,)\vhich could noIt,)pfail to
and “"_'fe as bath-keepers, the wife doing the washing and Lu humiliating,  Such a bath would save the introduction into the HHE
attending to the women's baths,  But for a town of sy men'’s homes of the odorous working clothes, and would render easy T !qa
12,000 inhabitants or less, it should be arranged that the bath the complete washing of themselves, which, when performed at home, sl
11t | ]“'01"31' have some other occupation, which is lis main depend- conld b accomplished only under difficulties. Ho thought that could Bl
1141} ence, and be \mi(l for attending to the baths,  The sot of haths not bo done under £1000; and last Christmas day, which he and his AL
f ﬁ now deseribed ave kept by a labouring man, whose chief ocen- men had spent together, he had desceribed this idea to them, and made L
~ pation is the charge of the workmen’s dining-hall veferved to; them a promise that it should take practical shape, IHis idea was kR
il mul in the time he has to spare in the morning, he fills the that of a cold and a warm shower for general use, wlth_u lock.er for T
LI R cisterns and heats them, which keep their heat the whole day, each man 10 hold the clothes, '0“.'0]5{ e, !’mt"d “.’ drying point by S
18 This does not take more iliaun a quarter of an hour. e then steam, A tank of _S(Z“}’-‘; “'l"}."': "‘f‘fl.’t_"l’l!‘"f“‘]”: bul_tml _“""i soap cakes, N
: washes the towels; he gives ont the tickets for the money I'hat was the idea which hac o 1t..so in his mind ; and a swimming SR
f reeeived for baths oqnired s I prepares o wirm bath whe tﬂl.lk, hvu!cd by the waste stean, would be a great nddl'tlon_. The ST B
crved 1o baths as required; ag prepares awarm hath when wivacy of Mr. Walker’s baths might be worth the cost in his ease, SRHIEIN
1N asked for, .It s found so few come 5|ftt-1' 6,30 .. In the semi- Lul, would be unattainable at n colliery, where several hundred men e B
1% populous district where they ave situated, that the baths are would use the bath daily and nearly all at once, between the hours of T4l .
7 then closed, when he flushes out the whole place with « hose, three and four o'clock in the afternoon. Ile was very mueh indebted TR
B and cleans up for the next day, which occupies him thirty or to Mr. Walker for having led the way in this matter, and hoped to ke
3 f(‘)ll\ minutes,  For this e is paid four shillings per week, try and follow him, 11 |
ifhl]:cflltl;::’tr“tlltag ‘t\h:h:“'\]: ‘l':lfll:::(ti'l tf”: “f'.“]t"'\'f'{ ]“”“ cli’ I”"“ _i"‘”'t Mr, }']n.\'_l:sr 'l‘u.n.\'}:n (London) said therg was an effective system
¢ . o eohy e gy 01, towels s brashes, of bathing in use in the German army, which, however, was subject
3 [ is the cost of working “""‘ baths, “_'('“' is a profit on the soap to the disadvantage that the men had no body of water into which
P sold and extra towels, h‘,‘ "“"l“""‘}' is the cost of construetion they could plungo their hands, and no convenience for washing their
I and the expense of working that if a person bronght his own fect. .
40 towel and soap, one halfpenny may be charged for the bath.
THE I sce no reason why these haths should not refurn a moderate
v Interest on their cost, instead of heing a loss as public baths
i generally are.  They have now been in operation nearly fonr
%' months without the least hiteh. Everything is so substantial On “ The Technical Education of Plumbers,” by 11, D, MATIIAS,
'Q : and well nmdp that very !ittle repairs will be requived,  Onee R.L.C, Livcrl:uo[ School of Seience.
i’ a year the ordinary baths will want two or three couts of enamel
b

paint, and these are all the eurrent expenses, . Ths paper pointed out the importance of the technical educa- -

h; At present the baths are used only by men and hoys, If tion of plumbers; and a long discussion followed on the
g women are admitted, it must be at set fimes, when a woman advantages of the examination and registration of plumbers.
P will be in attendance; but for this size establishment it will

not pay to have a separate set of baths for women.

et o b e

I et

Mr. Frercuer (Bolton) said he was much indebted to {he author
of the paper for the details of an excellent establishment, They
would help him to carry out an idea which he had long entertnined,
and which, in the good days in slore for a better educated country,
might come to be by law compulsorily put into practice in all
industrial establishments. He should like to establish a bath which
several hundred colliers could use in the space of half-an-hour, and
where they could leave their working clothes to be dried, damp as
they generally are at the end of a shift in & hot and dusty mine from

On  Antiseptic Ventilation for Iospitals and Sanitoriums,” by
5. M. Burrovas,

Tur object of the invention or system shown is to first filter R
the air, then to regulate its temperature, then to propel it to Lol
any room desired, and lastly to render it antiseptie, e
After a careful examination of the various systems of venti- .
lation by forced civculation, I have selected that of the Sturte-
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vant Blower Co., of London, as being most suitable for the
application of my invention, because it can be made to blow air
to any part of a building by meaus of sheet iron or tin pipes,

The Llower consists of a revolving fan having svvcru‘ l)l:ulvs
parallel to the axis. It can be run by a steam engine which
ean also be utilized for lifts, clectrie lights, centrifugals in
laundries, mills for grinding, &, The waste steam from the
engine supplics the heat, cxcc\nling perhaps for a large building,
when it can be supplemented by live steam.

1. The air can be drawn down n chimney or shaft, and is
filtered through a coarse strainer to remove the larger particles,
and through finer maferial to take out fine dust, fog, and
smoke.

9. If the air is of the right temperature it is drawn divectly
into the Llower, but if it requires to be heated, a damper diveets
it into a rectangular box nf sheet ivon packed with tubes con-
taining waste steam from the engiue, or live steam from bhoiler,
or Loth. In cirenlating round these tubes the nir becomes
heated, is drawn through the blower, and propelled through
main and branch pipes to any or every part of the building,

3. If only one antiseptic or air medication be desirved at one
time it may be distributed from the main pipe, but a diftferent
medication can be used for each room if required.

1. A volatile antiseptic may be conveniently introduced by
means of suitable mechanisin, by means of which the liguid can
be made to drop regularly on pure sponge or other absorbent
or distributing material, from whence it is readily absorbed
by the current of air.  Pinol, cuealyptin, pumiline, creolin,
carbolic acid, thymel, or other volatile antiseptie, can be readily

“employed in this manner,

5. 1f the air is too moist or too warm, it can be both dried
and cooled by causing cold water to pass through the pipes
referred to instead of steam, The object of the invention
is to enable hospital physicians to exactly control the tempe-
rature and to medicate the air, having previously deprived it
of dust, &e,

The apparatus is not secret or patented, and can be used
freely by any onc.

This apparatus constitutes the most economical system of
heating buildings with which Lam familiar.  As a system of
ventilation, it appears to be the most effectual 3 while for the
antiseptic treatment of consumption and germ diseases, also for
making antiseptic the surgical wards of hospitals, it possesscs
advantages over inhalers and personal appliances, as it does not
interfere with the natural breathing,

DISCUSSION,

RECISTIR

llt'l"l:lll a 1

axnisgrvic ’Q—o

Mr. 8. M. Bunnovenus (London) said there was a machine working
very salisfactorily at Snow 11ill Buildings, London. It made the air
of all the rooms in the building antiseptic by simply pouring a few
drops of the liquid into the receptacle. There was no patent on the
machine, and it had been used in factories of all sorts where there
was much dust.  For instance a powerful blower in the neighbour-
hood of a planing machine in o wood factory would immediately
clear out the dust, and even large substances weighing as much as a
pound, if placed in the blower.

_ Mr. Simyoxs (Bristol) asked if there were any control over the
filter so that there should be no draught.

Mcr. 8. M. Burnovans (London) said the air was usually directed
up againgt the ceiling or across the ceiling, 1lis experience was that
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ho got no draught at all when tho air was blown in as warm as tho
air of the room. In answer to tho further questiens he said the
same apparatus would bo useful for the extraction of vitiated air as
well as forcing in fresh or warin air; but it was more practicable to
employ the system of forcing air in.  The filter consisted of aluut
25 yards of cloth, so arranged that tho air passed through it, and the
dust was collected.  As thero was always ruch & pressuvo of aiv
blown in with a good deal of force from this apparatus there could
not be any draught coming in from tho windows or doors, and that
would bo a very desirable thing in hospitals, The nir as it camo
into the room was a little warmer than that in theroom. That being
s0 it naturally went to the top and created no draught, e had
observed in conneetion with the blower that when they blew in cold
air they wero likely to feel a slight draught, but with wari air, which
rose to the top, there was no draught.  Tho air was taken down about
30 feet, and it could bo made to go into pipes for heating, ovit could
be sent direct into the blower if the outside temperature was desir-
able. If driven by a small engine the blower could attain great
velocity, and it could be used to heat as well ag ventilate rooms,
Tor this purpose it was very cconomical, If the steam engine were
used for other purposes, and the waste steam were employed for the
blower, tho heat would cost nothing at all. The hot air could he
blown into any part of tho building where desired.

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

SECTION IIL.
CHEMISTRY, METEOROLOGY, AND GEOLOGY.

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

IRESIDENT OF THE SECTION,

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

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

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

In addition, as the carth rotates more rapidly at the téquator
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