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SECTION Il
ENGINEERING AND ARCIHITECTURE.

ADDRESS,

By JAMES LEMON, MIxstCL, IRLBLAL, R,
IGL.8, &, MAYOR 0F SOUTHAMITON,

PRESIDENT O THE SECLION,

Tiis Section includes a great many subjects; my predecessors
in this chair, in most cases, have selected one subjeet, and e
it the Dbasis of their address, 1 propose to adopt a somewhat
different course, and to take a general view of the aspeets of
sanitary engincering, leaving it o the writers of the various
papers to deal with the various subjects in detail, o
Sunitary enginecring may be called a madern S(:IL'II('L',.ﬂis\l.t is
only since the passing of the Towns Improvement At Ut. 184 X
and the Public Health Aect of 1848, that serious attention las
been given to it.  Investigations were made into the causes of
zymotic discases in towns, and it was found that want of cflicient
sewerage, defective ]mu:-u. drainage, pollution of dr.mk.mg W Lll~:
badly constructed dwellings, and want of ventilation  were
amongst the main causes of the high death rate. .
The medical profession have always heen pioneers in sanitary
reform, and when they proved that certam diseases were pre-
ventable, public opinion called loudly for the removal of the
causes referred to, the sanitary engineer may then be said to
have been created. Ilis sanitary knowledge, forty years ago,
was extremely limited, he was a civil engincer, or an architect
and surveyor, and in some cases a surveyor of ]ng}nvnys, and lué
was suddenly called upon to sewer a town. Is it a mattero
surprise that so many mistakes were made ? ought we not to
congratulate oursclves that there were not more ? Butit s a
eculiar feature in the character of an Englishman that he
vises to the occasion. The demand for samitary knowledge

i, o &t
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created the supply.  Men of superior professional attainments
took up the work, and fo-day England stands in the front rank,
America being her only - competitor of jmportance.  The
sewerage of towns necessarily oceupied an important position
amongst the questions to be dealt with by the sanitary reformer,
and a greal controversy was conmmenced between the advoeates
of sewers, sufliciently Invge for men to enfer for the purpose of
cleansing, and the advoeates of small pipe sewers—ealled by
their opponents * the quart into a pint school,” or the pot pipe
party—Dhut the sturdy common sense of our professional advisers,
who looked at the question as scientists only, and not as party
advocates, prevailed, and the deainage engineer of to-day designs
his sewers according to the work they have to do.  Small
pipe sewers have, in the main, won the victory, beceause with
proper gradients they ave self cleansing, and the hrick sewers of
former fimes were ridieutously out of proportion to the quan-
tity of sewage flowing through them.  This leads me to the
considderation of the principles to be kept in view as regards
fown sewerage,

I wonld give the fall the fivst place.  All sewers should, if
practicable, have a self-cleansing velocity.  This fall will, of
course, vary according {o the size of the sewer, large sewers
nof requiring so much fall as small ones. It is a common error
amongst inexperienced engineers fo inerease the size of a pipe
sewer when the gradient is bad, in order to show that a self-
cleansing veloeity is gained 3 hut if they would take the trouble
to ascertain the wetted perimeter, this fallacy would be at once
('};]n]ntlt‘l].

The quantity to he dealt with is another important factor, as
it necessarily influences the gradient of the proposed sewers.
This will depend upon the water supply, and the rainfall to be
provided for. I am glad to say there is a tendency to make a
move liberal provision for the water supply per head per diem
than was {hought neeessary a few vears ago.  Water closets
are beecoming more general, and baths in small houses are
commol, '

In Southampton louses letting at only £26 per annum ave
provided with baths, and in some cases workmen’s dwellings of
only £16 rent ave similarly provided; sewers are better flushed,
roads are more frequently watered, urinals, courts, channels
and gulleys flushed down 3 this all means more water, and with
it « higher state of cleanliness and improved health,  In small
towns 20 to 25 gallons per head is sufficient, but in towns of
50L000 and upwards, 30 gallons per head should be provided.

I now come to a vexed question, viz., the rainfall.  What is
o be done with it?  As it is not usual to discuss a Presidential
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Address, 1 do not desive to deal with controversial matiers, It
still there are many questions of vital importance to sanitavy
progress which should be referred to and also disenssed in this
section, and if T point thew out Tamay induee others to weite or
speak upon them.  Amongst these questions T put the disposal
of the rainfall, I am afraid the rainfall is dealt with in rather
a perfunctory manner, even by drainage experts, Leave the
ainfall alone says the drainuge engineer, it got away hefore,
why meddle with it 2 We don’t want it in our sewers, 1
confess | have said the same thing myself, but there is o limit
to this kind of doctrine. A damp subsoil las a detvimentral
influence upon the public hiealthy and if a town ix to e properly
drained, the water level must be permanently lowered, [ am
quite aware that the sewerage of a district fowers the water
level. I remember when the main sewer was carried through
Nunhcad by the Metropolitan Board of Works, the water level
in the private wells was lowered, and in some cases the wells
run dry, but this was due to the faet that we cut through ihe
clay Dasin,  This result s not, however, always obtained, it
depends entirely upon geological causes, and the relative level
of the district.

I wish to drive this question well home, beeause it applics
very strongly to Portsmouth, and the very least we can do in
veturn for the gencrous hospitality of the Corporation, the
officers and citizens, is to try and deal with guestions in which
they are interested. A discussion of the pollution of rivers by
the refuse from factories, would be useful to this Congress, hut
it does not interest the people of Portsmonth veyy much, - Siv
Frederick Bramwell stated in this hall at the meeting of
mechanical engincers held in July last, in answer to a (lm-stiun
from myself, that he had allowed for a quarter of an inch of
rainfall in 24 lours in the caleulations he made for the sewerage
of the borough Iately carried out by him. Now this is the
Metropolitan seale, exactly the same as that adopted by the late
Sir Joseph Bazalgette. It has failed in London and it has
failed in Portsmouth, and it will fail everywhere where it is
adopted under similar conditions,

1t was all very well in those parts of the Metropolis north of
the river Thames, where the old sewers, utilized as storm over-
flows, are above the level of high water, but in the south of
London, where I formerly lived, and in other low-lying parts,
there is no free outfall, and the heavy rains must cither saturate
the subsoil or flood the surface of the district and the basements
of the buildings.

In London special supplementary surface drainage outfalls
have been constructed, to remedy the defeets that arose from the
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defeetive desigm of the Metropolitan main sewerage, previously
referved to, and in other fowns where this seale has been
followed ihe Local Authorities will have to adopt similay
remedial measures,  But what I wish to impress upon this
Section in partienlar, and the Congress generally, is the import-
auee of dealing with raiufall according to local cireumstances,
having regard to the rainfall in the district, the relative level of
the district and the viver or sea, and the geologieal conditions.
1t must not. be left {o take cave of itself 3 it must be calenlated
and dealt. with with as mueli cave as the water supply.  In low-
Iying districts it should be provided for by a dupheate system of
sewers, and Tifted by steam or other power above the level of
high water,

In the foregoing remarks T have not speciaily referred to the
sepatation of the rainfall from the sewers, althongh it might
casily e inferred that my views ran in that direction. There
are, no doubl, great advantages attending the separate system,
more especially where it is necessary to treat the sewage
chemically, or to dispose of it on land, ~ In the fivst place, the
quandity to he dealt with ean be more casily aseertained, and
consequently the sizes of the sewers and tanks, and the area
of the land, maore correetly determined.  But what is meant by
the separate system ? 1 a duplicate system of drains to every
house be meant, then I say at once it is not in my judgment
cither practicable ar desivable, but if on the other hand it is
only intended to exclude the rainfall from the roofs of houses
draining to the front, and the surface of the streets, then my
preceding remarks will apply.

SeEa OurraLnLs

As the Congress is assembled at a seaport town it may not
be out of place if 1 say a few words as to sea outfalls.  The
Corporation of Portsmouth are very fortunate in having a large
harbonr, and vapid tidal currents which carry away the sewage
from the town, the natural advantages referred to have been
utilized to their fullest extent in the construction of the sewage
storage tanks and outfall, and I have every reason to believe
there is no return of sewage on the foreshore, and no nuisance ;
but the young engineer must not take Portsmouth as an example
and adopt the principle somewhere else, where the local conditions
may be altogether different.

Sea outfalls require the greatest care as to their placement
and construction, and if the currents are not favourable crude
sewage should not on any aeconnt be discharged from them.
In cases of this kind precipitation must be resorted to, and the
efltuent only discharged into the sea.
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Amongst the questions which are agitating the public mind is
that of the ventilation of sewers. Inguivies ave continnally being
made by loeal authorities, patents taken ont, and experiments
made by experts, but we ave practically to-day where we were
30 years ago,  The prevailing svstem s that of open geatings
over the manholes in the centre of the streets, but this has the
dizadvantage in some eases of causing a nuisanee to passers by
aml to the oceupiers of adjneent dwellings. To vemedy this
defeet, connections have been made between the manholes and
existing ehinmeys, the vesult has been satisfactory, but the avea
ventilated has been <o small that it is only a partial remedy
another mode is the creetion of pipes against the walls of build-
ings, as outlets from the numholes or Sewers,

The wse of chaveoal travs in manholes was at one fime
strongly advocated, but that mode seems to have died o natural
death,  The tras vere found to obstruet the ventilation, and
after a short timey the chaveoal was of doubtful utility. 1 was
never in favour of this made, hut 1 have nsed chaveoal trays, ns 1
found them useful as a remedy against sentimental objections,
I remember a vather amusing ieident in veference to them: a
gentleman in Southampton, who resided opposite a manhole,
asked me to put in some charcoal trays, ns hie was contident they
wonld remove the smell of which he complained, T ordered the
trays to be put in, which was done, but, unfortunately, the man
forgot to put in the charvcoal, my friend saw the manhole opened
and the trays put in from his window, and after the man was
gone he went down on his hands and kuees to tey if there were
any smell, he was so convineed of the eflicacy of the charcoal
that he wrote to me and reported that the smell was entirely
removed ;: when I tokd him that the eharcoal was non-existent, he
was, of course, very muech astonished.  This is a sample of some
of the sentimental objections which are sometimes raised to
ventilators,  Another mode of ventilation which has Iately
come to the front is the invention of Mr. Holman Iecling,
which he calls a destructor, it consists of a vertieal cast iron
lamp standard, with the ordinary street lantern, and fitted with
a gas furnace for the hurning of the gases from the sewer.

1 do not think I can do better than allow Mr, Walker, the
well-known Borough Engincer of Croydon, to give lis ex-
perience in his own words, Ile says: “We have allowed all
comers to try anvthing that any inventive age could suggest,
most of them not worth a moment’s consideration.”

“One of Keeling's Destructors has heen well tried, with
results far better than any other. It was placed on hLigh
ground on the apex of a 9-inch sewer, and in the G-inch pipe
conneeted with it, an anemometer was placed for many weeks,

JAMES LEMON.
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yeuistering the speed of air passing from the sewer to the
Dostructor.  The average was 1507 cubic feet per hour, with
8 enbic feet of gas consumed in the hurner, and the temperature
of the air inside the cohummn, four inches above the burner, was
100° I'ahy.  This was tested last April (1881), the Destructor
having all the recent patented improvements in it Af the
same {ime, 1 found, by placing similar anemometers in the
ventilating pipes in varions parts of the Borough, that the
average was 1852 cubice feet per hour,  The patentee expressed
his satisfaction with the result of the test of the destructor, and
I am sure the Association of Municipal and County Iingineers
will agree with me that the average amount of sewer air passing
np the ventilation pipes was eminently satisfactory.”

@ A specinl anemometer has been used that does not un-
yegister, if the current is reversed., If the :uu.:mumcter was
reversed, it woulld register the down eurrent only.”

“We have about 250 pipe veniilators in use, chiefly up
houses, and almost every week others ave put up 2 where a sewer-
ventilator smells, or is supposed to do so, there is very little
diticulty in getting permission {o ereet a venfilation pipe. This
is done on the understading that it is taken down in 24 hours
if the owner or oceupier requests it,”

I think it is nnnecessary for me to express any opinion upon
these experiments,  They are so clear, they speak for them-
selves, and the members of this Scetion will draw  their
own conclusionsy 1 will say, however, that Mr. Walker has
been more suceessful than most engineers in obtaining the
consent of the owners and oceupiers to the erection of ventilat-
ing {ubes against the houses, 1 have invariably found that
a very small pereentage will give their consent.

In'my own practice I place the manholes about 100 yards
apart, with gratings thereto to open or shut, and also put as
many shafts and tubes as I can. The manholes will in most
cases act as inlets for fresh air, and the tubes as outlets, but if
the current be reversed no harm is done, as there is a continual
change of air in the sewer.

I consider you eannot have too many inlets and ontlets to a
sewer, and after 40 years’ experience 1 have come to the con-
elusion that an open sewer down the centre of o street, with a
good fall, would be the best form of construction; that is,
however, impracticable, T therefore say, get as near to it as
vou can.  When a deputation waited on Sir Robert Rawlinson
and complained of the smell from the ventilators in their town,
He replied,  Put in some more.” When a ventilator smells the
local authority gencrally orders it to be closed; greater folly
cannot be committed, vou cannot bottle up a stink, If you
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154 ADDRESS TO SECTION 1l

will not have it in your streets, vou will most probably get it in
vour honses. It is evident that the sewer is badly constructed
or that it wants flushing,

o . .

This leads me to repeat an opinion I have so many times
expressed, that if we \tzul properly designed and construeted
sewers we should hear very few complaints of the want of
sewer ventilation,  Noxious gases (of which we hear o much)
cannot generate in o sewer with o self-cleansing veloeity,
ITappily, we are making rapid progress, the sanitavy engineer of
tn-hn‘\' is very different to what he was 30 yvears ago, Tle s
now a1 gentleman of cdueation, and properly trained for the
work he las to do; and as sewerage  works are  properly
designed, so will the present sanitary defeets disappear,

I have dealt with some of the main points of the sewerage of
towns without attempting to diseuss the defails, in the hope
that they will form the subject of a paper before this Seefion,
and be fully discussed, The disposal of the sewage of towns is
too large a subject for me to refer to in a brief address, but 1
desive to refer to the question as it presents itself up to date,
We have lately seen the svstem of precipitation growing more
into favour.  This is due to several causes: fivst, the improved
means of disposing of the shudge : secondly, the failure of so-
called sewage farmss; and thirdly, the growing tendency to
combine precipitation with land filtvation.  As regards sewage
jrrigation and intermittent fillvation, I believe the failure is «due
to the adoption of unsuitable land to save pumping, and to the

<

letting of the land by the Loceal Authorities to tenants who

naturally look to making a profit and care little for the suceess-
ful disposal of the sewage.

IEAaLTIY DWELLINGS.

Although the successful sewerage of a town is a most
important. consideration, we must not overlook the health of our
dwellings.  We are now face to face with a cholera epidemic,
and every Englishman should put his house in order, and every
Local Authoritv should strictly enforce the most improved
regulations for the preservation of the public health,

I had considerable experience during the cholera epidemic of
1866, and I know the disease took a firm hold of those parts of
the town which were in an insanitary condition.  If you wish
to resist an attack of cholera, you must have good sewerage,
good house drainage, a pure water supply, and plenty of air
space.

The towns of Iamburg and ITavre are illustrations of this
want of those essentials to public health. A physician of
Ilamburg says, ¢ Unfortunately Hamburg is built contrary to
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all vules of sanitation, The houses have no yards, and close
behind are other houses—old, many-cornered, dark, and airless
—the overcrawded habitations of the poor, filled with dirt, and
dl-smelling,  Tn addition, the Itbe is partly dried up, and on its
Danks is deposited all manner of refuse.”

On the other side of the channel we have the Jarge and impor-
tant seaport. of [lavre, the normal death rate of which is more
(han double that of Portsmonth.  In the year 1884, I prepared
a Report on the sewerage of this town, the authorities appointed
a commitiee of experts tosit upon it, but nothing has heen done
from that day fo this, These two towns Hamburg and Havre,
ave in communication with this country, and they ave sending
forth a pestilential avmy to invade our shores, we may by
constant vigilanee, keep them out, but it is a scandal in these
davs of International Congresses, that sueh sanitary neglect in
(i;'rm:my and Franee is allowed fo exist.

Fortuuately for England, the local authorities ave better

wepared than they were in 18665 these Sunitary Congresses
]uu‘c educated the people, and the average Englishman now
recognises the advantages which sanitary legislation has con-
ferred upon him.  But it is to the safety of the poor we have
still 1o look, our towns ave still overcrowded.  Much has, how-
ever, heen done in the last year under the Ilouses of the
Working Classes Act, 1890, onses unfit, for habitation have
been closed, but a danger still remaing, and loeal authoritics
must face it, however reluctant they may be to do so. The
occupicers of insanitary dwellings are removing to other houses
in the locality, and so the overerowding is still continued. What
is wanted ix the ereetion of suitable dwellings to take the place
of those condemmed, notwithstanding the fact the owners inmany
ases put the louses in a proper sanifary condition, and they are
allowed to be reoceupied,  1lere is a splendid opportunity for
the architeet : to design a good healthy dwelling for the poorer
working class, at a reasonable cost, so that local authorities may
be induced to erect them., A good model working man’s home
is wanted in our crowded towns, where there is a large dining-
room, and reading-room common to all, and a separate bedroom
for each lodger; such a place for single men would be much
songht after, and would always command good tenants.

Before closing this Address, I should like to say a few words
as to the consfruction of houses for the middle and upper
classes. It is assumed, and not unnaturally, that the well-to-do
classes, as distinet from the poor, enjoy greater immunity from
zymotic discases, but that is not always so. The poor are more
hardy, they have to rough it, they are less likely to take culd
from exposure to inclement weather, and although they run far
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156 ADDRESS TO SLECTION 11,

aveater risks from bad deainage, and from the wretehedly-con-
strueted dwellings in which so many live, they to a eertain
extent become disease-proof, and escape from the dangers which
would be fatal to the more delicately nurtured ehildven and the
move earefully housed, well-to-do-classes,

A man in moderate cireumstances takes o honse in the
suburbs of one of our towns, or he may he iudueed 1o buy it,
e does not consider it necessary to consult an_ expert, or he
will not inenr the expense s what s the vesult 2 He finds after
a4 brief residence that some member of his family does not enjoy
his or her nsual health ¢ the doctor is ealled iny and an opinion
is expressed that there is “something wrong with the drains”
or in other cases the water is found to he impure, or the house
is damp or draughty from the shvinkage of the green material
with which it is built.,  Thix is the common experience of every
day life,

What is the remedy !

No man should take a house unless he has satisfied himself
that it is in a proper sanitary condition.  Iut, you say, who is
to pay for this examinafion ! My answer to that is, the owner,
if he wish to secure a good fenant, should in his own interest do
so, 1f the owner refuse, it is evidence that he is not. prepaved
to put his building to a proper test 3 but he may say the IIOIISO
has heen built under tLv supervision of My, A, B, o well-
kuown awd competent avehiteet 5 in that ease the tenant might
be disposed to run the risk, but in the interest of his family and
himself T should advise him to pay the small cost of an
examination, he wonld then feel that e had done his duty as a
father and a citizen,

Wihile saying this much, I am quite willing to admit, that
this want of confidence is due {o the faet that we are too much
in the hands of the jerry builder, and that on the part of some
of our architects and builders there is vot that knowledge of
the Sanitary details of our houses there ought to he.  Our
dwellings should be above suspicion, and with attention to a few
principles of sanitation and proper supervision of their construc-
tion they would he.

The Sanitary Architect (I have coined a new term), should
msist upon the fellowing points, viz, :—

1. A dry subsoil. If it be not naturally dry, he should make
it 20 by land drainage, If there are no means of cftecting this,
do not build the house.

2. A damyp proof course, cither of asphalte or two thickness
of slate in cement.

3. Walls built of hard kiln burnt bricks, which will keep ont
Lieavy rains, and in the Southern parts of England, hollow walls.

oo
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4. A guu(l pitch to the roof aud entside gutters, caves’ gutters
if l)l'ﬂt’ti(‘:ll)](‘.

5. Good ventilation under the floors, and to the rooms, hy
separate ventiliting flnes next the smoke flues as exits and
proper inlets, . . .

6. Drainage in stoneware pipes, outside the house, discon-
neeted with the main sewer and ventilated.  If compulsory to
o wnder the Tioase, then the deains should be Taid in cast iron
pipes, with lead joints like @ water main,

7. Water closets should have flush-down hasins, with the soil
pipes ontside the house, carvied up the full size and ventilated.

8, Sinks of all kinds and baths should be disconnected with
the sewers d discharge over open grafings,

These are cight of the principal requirements for a healthy
dwelling, and if they be observed, we should Tear very little of
typhoid fever and other kindred discases.

In conclusion, allow me to say, 1 congratulate the thriving
horongh of Portsmouth in veceiving The Sanitary Institute. T
am cerlain these Congresses have a tendeney to raise the
standmrd of knowledae and of thorouglness of work mnongst
my professional brethren, I do reot wish to wnderrate in any
way the Inbours of wedical men, no nman has a higher opinion of
that noble profession than myself, but I would say to the
engineer and architeet of to-day, that as you do yvour work in
the futire and keep abreast of the progress of Sanitary Science,
so will the onerous duties of the medieal officer and the sanitary
inspector deerease: you are the ercator, upon you falls the
labour and constant study necessary to design good sanitary
works, upon vou alse rests the heavy and serious respousibility
of proper supervision of your works in many cases performed by
others under your charge,

ailure has vesulted in some eases, but in the overwhelming
majority, the engincer and architect performs the duties
entrusted to him with fidelity and zeal, and he is fairly entitled
to the confidence of the community at large.

Sir Cuianres Caaerox (Publin) said he had much pleasure in moving
a vote of thanks to the President of the Section for his interesting and
practical address. It was far more usual for Presidents 1o deal iu
platitudes and to bring forward abstract ideas, and very often abstruse
ones, than to reason so much from the abstract to the concrete as
their worthy President had done. His address had been practical
and most suggestive, and they had all listened to it with pleasure and
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profit. e had been particularly interested in the remarks Mr, Lewon
had made with regard to the disposal of sewage in_ towns like Povts-
mouth, which were situated upon tho sea-coast, for at tho present
moment they were engaged in Dublin in eavrying out a main drainngy
<cheme under tho dircetion of o very experienced Sanitary Engineer,
Mr. Chatterton, a Dublin man, though practising chiefly in England,
Tho question of the disposal of sewage in towns upoen tho sea-const
had not yet, e thought, been completely studied, and there must be
a great difference in the precipitation requived in these towns, and in
towns situated n long way from the sea, in which cases the eflluent
must necessarily be diseharged into a river,  In that caso they hind
to deal with the perplexing question of the soluble organie matter,
and 1o get rid of this was somewhat difticult, for though they might
dischargo an efiluent, apparently pure, before it reached the sea, the
matter separated and assumed a very objeetionable form. Jrom some
experiments he had made, he had found that within twenty-four
hours an eflluent which lad no odour whatever, beeame extremely
offensive, particularly in warm weather.  In Dublin il was not
necessary to do anything more than to use the smallest amount of
precipitating material to purify the sewage, for after discharging the
effitent into the ovean they would never again sce the dissolved
matter contained in it. He had been mueh interested in the visit
they had paid to Portsmouth Sewage Works, but they could hardly
take the case of Portsmouth as an example of the way the sewnge of
other towns could be dealt with, At Dublin, experiments with corks
and other devices had shown that a great portion of the crude sewage
came back upon the shores, and, therefore, it was necessavy to clavify
the sewage to a certain extent, e had also made some experiments
with regard to the ventilation of xewers in Dublin; at the present
time in that city they had ventilating openings in all the sewers at
comparatively short distances from each other. These were practically
Open SewWers, and =o far as emauations from sewers were concerned, it
world be better to have open conduits through the streets were it
practicable.  Very unpleasant vapours at times came out of these
openings, and the question had heen raised whether it was any advan-
tage to have so many of them.  He had made a number of experi-
ments on this subject in all parts of Dublin, at high and low levels,
in poor localities and rich districts, and as a rule he found that the
air was going into them and not coming out. e had tried it with
delicaic anemometers, and carly in the day he found that the air went
in like a whirl-wind, due, no doubt, to the currents created by fires
being lighted in houses where the traps were defective, allowing the
air to be drawn up. ITe thought there was not much pressure in
sewers, and if proper precautions were taken to make properly trapped
communications between the house drains and street sewers, he
believed a very slight pressure would be insuflicient to force the traps.
But of course they would have to consider whether the sewage was
always running or not. In Dublin the sewage was often impounded
for eight or ten hours in the day, but even then the pressure was very
slight indeed, from half’ an ounce to an ounce and often none at all.

kit s Rt s it el w0 B ek b L

HENRY LAW, 159

In Dublin all the sewage went info the Lifiey, the mouths of the
cower valves opening and closing as the tide rose and fell.  These,
however, would be done away with by the new sewage works, which
wonld have a continuous flow,

sie Tnomas Crawronn, K.CB. (London), as Chairman of the
Conneil of The Sanitary Institute, seconded the vote of thanks to M.
Lemon for his address. He «id that to Sanitary Engineers they
owed muelt of their saceess in their efforts {o educate the public upon
these great questions of health. In his last paragraph their President
was very complimentary o medieal men, and speaking with the
experience of from 40 1o 50 years, le did not think the compliment
was altogether undeserved.  But as Divector General of the Medieal
Department of thoe Forces he had always laid down and impressed
upon his Oflicers, the point at which a line should be drawn between
the ood work 10 be done by Medieal Ofticers and Sunitary Engineers.
That Yine was distinet, and” the Medical Oflicer's duty was to search
oul the cause of the disease, and it it was to be removed by IEngineering
skill to leave the remedy in the hands of the Ingineer.  Medieal
Officers could suggest remedies, but, as a rule, they did not know
anything about engineering.

On * Apparatus jor Softening Water,” Ly I1IRNRY Law,

M.Inst.C.E, IF.RRALS,

Tur quality known as hardness in water is caused Dby the
presence in solution of certain salts, and the process of soften-
ing consists in the more or less perfect removal of these salts,

Water may be softened in a greater or less degree by boiling,
by distillation, by exposure, by freezing, by filtration, and by
chiemical re-action ; and it is of this last process that it is pro-
posed to treat in the present paper. The rationale of the
process consists in adding to the water certain substances which
re-act upon the forcign substances already contained in the
water, forming new compounds, which, being no longer soluble,
may be removed either by filtration or by precipitation.

4 « - .
The substances and the proportions in which those substances

should be added to any partienlar water depend upon the
chemical composition of the substances already contained
therein. In the present paper it is not proposed to deal with
the chemical question, but only with the conditions which
insure the most perfect vesult, and the mechanical means by
which those conditions are most perfectly fulfilled.
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160 ATPARATUS YOIl SOFTENING WATLER,

The process which has heen most extensively adopted is that
which was patented by Dre. Thomas Clark in 1811, aud consists
in the addition of a certain quantity of e to the water to be
softened.  To explain the mode in which the Bime so acts, it s
necessary to state that the hardness in the water upon which
lime will aet is cased by the presence of bi-carbonate of Tlime,
consisting of 9 parts by weight of lime, combined with TF parts
by weight of carbonic acid, forming a salt v audily sululn\u i
water. I now @ parts by weight of lime he added to the
water, it takes from the bi-carbonate half its dose of carbonic
acid, combining with the same and forming 52 parts by weight
of carbonate of lime, composed of 18 parts hy weight of Time
and 14 parts by weight of carbonie acid, asalt which is not
soluble in watery nud which is consequently precipitated, leaving
the water free from the presence of the bi-carbonate of Time
which it originally contained, the quantity of carhonate of lime
precipitated containing donble the quantity of lime previously
existing in the water,

As in most waters bi-earhonate of lime is the chief canse of
havdness, only lime s used for the purpose of softening the
water: but other substances in addition to lime ave sometimes
wsed to re-act upon other salts of which lime and magnesia form
the base.  The action, however, is in all cases similav o that
above deseribed, numely, by the wddition of eertain substances
the soluble salts originally contained in the water are decompused
and fresh compounds are formed whicly, being no longer soluble,
are precipifated from the water,

Now, in order that this process may e carried out in the
most perfeet manner,the following conditions should be observed,
namely :—

1. 'The substances to be added should be perfectly dissolved
hefore being mixed with the water to be softened so that they
may be presented to the substances to he re-acted upon in the
most finely divided state possible, as this is necessary to insure
perfect chemical action.

2. The substances so added should be neither in exceess of, nor
wanting in the due proportion required to re-act upon the sub-
stances contained in the water to be softencd.

3. It is important (as was pointed out by Dr. Clark) that the
lime, or lime water, that is the softening ingredient, he put into
the vessel first, and the hard water gradually added, because
there is thus an excess of lime present up to the very close
of the process, and this circumstance is found to render the
precipitation of the earbonate of lime produced in the process
more easy.

1. Means must be employed to remove from the water the

R
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imsoluble compounds resulting from the chemical re-action ; and
this may be effected in one of two ways; namely—

(@) By subsidence or precipitation, or

(4) By filtvation.

The most perfeet means of fulfilling the first condition is to
form a satwrated solution of the softening ingredient which
will then contain a certain definife quantity in any particular
measure, and can be added to the water fo he soffened n the
exact proportion required to react upon the salts contained in
the same, and leave no excess of the softening ingredient in
solution in 1he water at the conclusion of the process,

In order to obtain a saturated solution mn excess of the
softening  ingredient should be mixed  with water already
softened in at separate tank or vessel various methods have
een adopted to jusure a thorough mixture. At Luton Iloo
there are two tanks into cach of which an excess of milk of
lime is poured, and they are afterwards filled with softened
water {o a certain fixed height.  The contents are then agitated
for about a quarter of an hour by a two-bladed serew, revolving
in a short tube by which the water in the tank is kept in
constant cireulation.  The serew is then lifted out of the tank
and the excess of lime subsides to the bottom, leaving a perfectly
clear saturated solution of lime,

The composition of the water to be softened heing known it
is easy to caleulate what depth of water in the lime water tank
will be required to soften a given quantity of the hard water,
and this quantity is vun off into the bottom of a larger tank
inte which the given quantity of hard water is subsequently
poured,

By this method the first three conditions are fulfilled in the
most perfeet manner, the lime being first thoroughly dissolved
and then mixed with the hard water in exactly the right pro-
portion, and the water to be softened being added gradually to
the lime water,

The contents of the tank are then left for some hours in a
state of quiescence, during which the insoluble matter resulting
from the chemical reaction gradually falls to the bottom of
the tank, leaving the supernatant water perfeetly clear. The
precipitate thus deposited is not removed at cach operation, but
1s allowed to accumulate for some time.  When the hard water
is poured into the tank this deposit is stirred up and mixes with
'tlle water, and assists in carrying down more rapidly the fresh
insoluble matter resulting from the chemical action. At in-
tervals varying from one to three months this deposit is run out
of the tank, It is usual fo have three softening tanks, one in
process of filling, one in which the water after being treated is
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162 APPARATUS 1OR SOFTENING WATER,

in a quicscent state the deposit subsiding, and one from which
the clear softencd water 18 being drawn for use.  This is the
process as oviginally proposed by D, Clark, and is that which
most perfectly eficets the object desived and fulfils the conditions
alveady laid down,

In practice, however, where the quantity of water required {o
be softencd is considerable, a \'vr.\'(\urgu space woukd be neces-
sary for the tanks, and to meet this difiiculty various methods
have been devised for earrving on the process continuously, the
substanee resulting from the chemical action Leing removed by
Jiltration instead of hy subsidence.

-

One great difficulty in the continnous process is to cause the
water to he softened and the softening ingredient to he mised
continuously and uniformly in_due proportions,  Where the
water is to he used for dietetic purposes this is essential, as
an excess of lime or other re-agent would render the water
unwholesome.

It has been sought to effeet this object by supplying the hard
water and the softening ingredient through two separate pipes,
which are of such relative dischavging capacities as will eause
each to discharge the quantity required; but this is very diflienlt
if not impossible to accomplish,  TFor, however acenrately they
may be adjusted in the fivst instance, the smaller pipe which
supplies the softening ingredient is liable to become partially
clmLc(l by deposit.

Assuming that lime alone is to be used to soften the water,
then cach 700 gallons of water will require 1 oz of Time to be
added for eacly degreo of harduess; so that if the water has
184 degrees of hardness, 184 ozs. of lime will be required to
soften 700 gallons; then as 750 parts by weight of water is
necessary to hold in solution 1 part of lime 751 times 184 ozs
or 866 Ibs. of lime water must be added to 7,000 lbs. of the
hard water; that is to say the water to be softened’ must equal
8 times the quantity of lime water which it is necessary to add
to it. :

Where the softening process is carried on in open vessels it is
comparatively casy to detect any want of proportion in the
water and the lime, as the quantities heing respectively delivered
by the two supply pipes can be measured from time to time.
1t is, however, obviously frequently of importance that where
lard water is supplied under pressure, it should be capable of
being softened in close vessels under pressure. Under these
circumstances it becomes extremely difficult to regulate the
quantity of lime added, or to detect any want of due proportion

in the same.
A great number of patents have heen taken out having for
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their object the removal of these ditfieulties 3 buf as far as the
author knows there are not any which have been entirely
caccessful.  When the water is thus confined in vessels under
weseure, it is obvious that the process cannot be continuons
mt must really be intermittent. Tfor unless water is beiné
deawn from the vessels, neither hard water or line water will be
flowing, the whole of fhie contents of the closed vessels being
stagmant,  When water is drawn a current will be produceﬁ
cawsing a quantity equal to that withdrawn to enter the vessels,
but it is dithicult o conceive any arrangement which will ensure
one-ninth of the required quantity always cntering by the
amaller pipe and ecight-ninths by the larger pipe, as so many
varving conditions will tend {o cause a greater or less discharge
fyom cither of these supply pipes. '

Ihe largest installation as far as the author knows to soften

water for domestic supply is that which has been cavried out by
Mr. William Matthews, at Southampton. The process here
adopted is to deliver the hard water from the pumps inte the
head of a trough with hafile plates, the lime water heing allowed
to flow into the same by gravity in a regulated quantity, the
agitation of the water and the action of the bafile plates being
relied on to insure proper mixture of lime water with the water
to be softened.  The mixed water thence flows into a tank
76 ft., long, 42 ft, 2 in. wide, and 6 ft. deep at one side, sloping
to 7 ft. at the other. The water is about one hour in pnssin?r
through this tank, escaping at the further end over a cross wall
£ ft. 0 in. in height, so that the surface water only passes over
the same, and a certain quantity of deposit is thus arrested in
the tank. '
' In order to remove the remaining deposit, the softened water
is passed through filters, which are described as follows by Mu.
Matthews in the Paper® supplied by him to the Institute of
Civil Engincers :— '

+ Water is admitted to the filfers through horizontal G-inch
pipes, terminating, in the softening tank and supply tank, with
bell-mouthed hends, in which heavy leather-faced valves are
h“L:(], actuated from the front of the filters by levers and
gllfnns. ]_Euch filter consists of an open tank, cast in one piece,
{-inch thick, 73-feet long, and 3-feet 71-inches wide ; the ends
are vertical, G-feet decp on the centre line; while the bottom
falls 3-inches each way towards the centre. The tank is v
shaped in cross section, having a radius of half the width. The
inlet enters throngh the back plate, 93-inches above the bottom,
where a socket is cast in the plate, and the joint made with lead.

* Minutes of proceedings of the Institution of Civil Engineers, Vol. CVIII,

QY S i

T AP g g 1 o e e Wi, Y S o - it
b it

—
p—

e PSS PRI} 6 i At g b & T g L




jp—.

remmietd e

AT

(e i e

e

L e o R T N

L

P ' T R T

e ases LR AT T T

v,

[ PV

- et u o

PR TP,

LU Ak e b b

$1 Femon o b

£ s b Al e AL

Vo L e b ke e b e

-

.
I3

]

¥

Lo g P A T

e e e, W

¢t e e e o SR phrmdn i i b

T D T e A — 1 PP TOCHTTY

164 APPARANTUS FOR SOFTENING WATEL,

A G-inch bend is Lalted to an opening in the bottom of caclh
tank, and discharges the waste thvouglia pipe ald valve fixed
ander the floor, inte a line of 12-inch pipes running  the
whole length of the house, and communicating with the drains
outside. The valve is worked by a lever from above the floor-
lovel, A cast-iron cross bearer is fised across the Tack of the
tank, and carries u brass-lined beaving fixed on the centre line,
d-feet 23-inches below the top; while o corvesponding trunnion
beaving is formed in the front plate of the tank.  These serve
to support the costeivon disc shaft, which is d-inches in
diameter, and is hollow, elosed at the back end, and has grooves
and openings in it, o that the water from the dises which it
sarries may be admitted to the central portion. Near the front
end n spur-wheel is keyed on, and s deiven by a pinion awl
short shaft, which works through a stufting-hox formed in the
front plate of the tank, and is actuated on the outside by hevel
gearing and shafting arranged along the front of the filters,
and driven through belting from a line of shafting supported
on the walls above them,

« Itach lollow shaft carries twenly galvanized cast-ivon dises
of light open work pattern; they are A-feet in dinmeter, and
3-inch wi({o, and are covered on cither side with perforated zine
sheeting, over which is stretched  stoul t\\'illu} cotton cloth,
which acts as the filtering medinm, the cloth heing held i
position by clip-rings and studs, whicl seeure it at the periphery
of the dise. Galvanized cast-iron distance picces are placed
botween the dises on the shaft to keep them the requisite
distance apart of 33-inches from centre to centre.

«'The turbid softened water, being admitted to the filters,
percolates through the cloth into the dises, whenee it passes
to the hollow shaft, and through the truumion to valve fixed
on the front of the filter, which regulates the flow into the
softencd-water tank formed under the filter-house floor.  The
water is now in a perfectly clear state, the precipitated bi-
carbonate of lime having been arrested on the face of the filter
cloth, whence its removal is effected by means of water jets.
Between the discs, d-inch spray pipes are placed, capped at
their outer ends, and pierced on either side with small holes or
slots, These pipes are connected by T-pieces toa 21-inch pipe,
fixed along one side in each filter, closed at the back end, and
mounted on a pivot; while the front end passes info a trunnien
formed in the tank plate, and communicates with pipes and a
regulating valve supplicd from the high-pressure service main
outside the building. The outer ends of the small spray pipes
are fixed to a bar; and the whole set can thus be raised or
lowered between the discs, the 24-inch pipe being free 1o
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HENIY LAW, 165

gevolve in its bearings,  The pipes are raised by a chiain wound

on o small denm, fo which motion is given by worm gearing

and a hand wheel placed conveniently on the front of the

filter,

“/[he operation of cleansing a filter is as follows :—the inlet
valve being closed, the water filters away, leaving the tank
nearly emply 3 the ontlet valve from the dise shaft is then closed,
and the wasie valve opened; next the dise shafts and discs are
set revolving, and at the same time the spray valve is opened,
and jets at’ Dhigh pressure arve discharged l‘rnm the spray pipes.
These heing raised and lowered between the revolving discs, the
whole surface of the eloth is swept by the spray, and deposit
washed oft and carried away through the waste pipes, leaving
the filter again fit for use.  With the thirteen filters working,
fhe operation of cleansing, which ocenpies under two minutes,
has {o he repeated every seven or eight howrs, when the plant
js passing water at the rate of 24 million gaallons in twenty-four
hours,”

The filters above deseribud were invented and patented by
Messrs. Adkins, and it is stated that the cloths have a life of
over eight months, filfering day and night continuously.

As an example of water softening on a large scale by the
continuous process in closed vessels wnder pressure, on the
system invented and patented by M. I Porter, and generally
known as the Porter-Clavk system, the apparatus at the
Penarth Dock Station of the Taff Vale Railway near Cardiff
may be referred to, l

The hard water and lime water in the proper proportions are
admitted into a closed eylindrical vessel, 4 ft. 9 in. In diameter
and 20 ft. in height, the contents of which ave kept in constant
agitation Dy revolving T-shaped vanes.  From the top of this
vessel the softenced water is carried by a pipe to the bottom of
a second eylindrical vessel, 7 ft. in diameter and 20 ft.
in height, in the lower part of which are shelves so arranged as
to baftle the water in its passage to the top of the vessel, from
whence it is earried by a pipe to a third eylinder similar in con-
struction and size; and from the top of this last vessel it is
conveyed to the filter presses, which are of the usual construoe-
tion employed to press sewage sludge, It is stated that a
square foot of filtering surface will supply filtered water at the
rate of 30 gallons per hour, the amount varying according to
the pressure under which the filtration takes place. On an
average the cloths ave changed after being used about twelve
hours, and after being cleansed in a power-washing machine are
l‘cf‘ldy for further use. A full description with drawings of
this ‘apparatus will be found in a Paper by Me. W. W, .
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5 HR Pull.en m VO]":‘\.C\:H', of the Minutes of Proceedings of the which would enable them to soften water satisfctorily on a domestic A
: 1R Institution of Civil Engincers, . . . ceale in small houses,  With regard to the softening of public water AR
; HE 1t is found with these filters, in which cloth is the filtering : supplies, however, {here was not a shadow of doubt that it could be L
3 i 1K nmtergal,ﬂmt the earbonate of lime which is deposited npon the done, and done cheaply.  The expenses would be exceedingly small, L
NN cloth in very fine cryvstals hecomes itself a very perfect filtering and e thought the Water Companies and Corporations which owned -
B t | mediun, ' ) Waterworks, would e well advised in adopting it. To take only
11813188 ' ono item of saving, the money people paid for having their hot
"ERTRIHTE e water pipes eleaned was more, i had no doubt, than the small extra
NI charge they would have to pay in consequence of the public water
SEIRENIS . . ; - Lieinge soltened,
i E i g TEN Sir Cuantes CAMERON (Dublin) asked what would be the estimate supply Leing solten |
§ b cost per willion gallons,  1le also enguired whether the operation, M, Winnias Wirrakne, F.GS. (Southampton), said that Mr.
ﬁ gadl ‘{-\'l"“'"t’d by Mr. Law, was applicable to water, which having been : Law had pointed out & difienlty in getting the proper mixturo of the
IR RN AN filtered at a distance from the town where it was used, was received : imo water and the water it softencd. I'hat, however, in his opinion
AR 3; S into n service reservoir. Very often solid matter made its appearance | was to a large extent o theoretical difticulty, for in all large softening
R RS in such water, especially small crustaceans and even cels.  The water operations you did not want 1o thoroughly soften the water; so that
By SRR works at Dublin were from twenty-five to twenty-six miles from the there need be no excess of Jime water used.  In the Southampton
i S LIE T city, and the water was brought within five ov six miles, and then Waterworks the original hardness of the water came to about 18°,
E!;; ::S . stored there about three \\‘L-v.ks. But they tound  that small : and Me. Matihews, the Engineer, softened it down to about 8% below
i . e crustaceans and cels and organic matter subscquently made their ; which was too soft.  As far as the Sanitavy advantages went, he did
Roodh i appearance in the pipes. e had advoeated filteation from the serviee not think there was mueh difference between hard and soft water;
i SRR T reservoir, and that the water should be used as soon as possible alter " but it made a great difference to boilers, and it was really an Engincer-
; bo filtration. : illlg:lll(l llmi;l “I sanitary m‘nlth-l}'. l'l‘lwrlv \l\'us' a difliculty in getting riltl of
I S . e 11p . . ] : the residual deposit, and he believed there wasan o sening to make a
R doﬂ{)lt1:111{:{('111?(51{|l(;]¢]~: :\I:“llll:ltufl]b‘\ (\lf:’]l;h:i? ’\:::(: ‘\l l.:'.l." ';;ntll(ll P[(! ]“f’ Eruiil; out of tl!is waste product. ¢ Make \\'hilmnin_‘_;! ont of it” might
PR and it would be a g(;;)(l tf&ing from & canitary ])(;illlt (:f ':'i:-\\'l;? ;t( \\‘l(-le(: e said, but m_lfgn'tmmtvly this residuum was not a mechanical but
: . : adupted more largely. For softening laree quantities of water for chemical precipitate, and \\'Inlt-mng'coul(l not be made of it, for 1t
! - L Al giarge q ! ater lof would go oft almost at a breath. he question was asked by Sir
5 public supply the process could be carried out with the greatest Cliarles Cameron as 4 por milli l s, AtS :
f advantage, and with incrensed knowledge by the Llic on this itles Cameron as to the cost per million gallons, Al Southampton,
, e crensed knowledge by the public ol roushly speaking, the cost was Jd. per thousand aallons, and this
: matter he had no doubt that pressure would be brought to bear on PUERLY SPOAS = AN T X
! ; Water Companics and Corporations e owmed Waterworks, 1o : \\qnld make t!w cost 1)1'1:}11!"]011 S(’)met]nng between o pound and a
S : coften the water they supplied when it was hard. ‘1 1d be l’ . guinea; in deference to Sir Charles pm'fcsswnal fcqlmgs.hc \vpu‘ld put
S I IR . Y supl hard. That could be do 8 ata cuinen. At Bodford, a town of about half the size of South- I
R PR efiectually, and there was no very great difficulty in it as long as it guineat. ediord, a town 01 & 1’" n INE P
SRR was done on a laree scale. Where however. the water o mot hampton, the cost was eslnnutrvd at a_})nut 2(!.athons:uu.l gallons. 16 Vo
L coftened on a Jaree S ale diflicultics N arise. : ' | espeeinlly o it ‘ was a_eurious point about Water Companies that while they pooh
Coi : @ : ies did arise, and especially when poohed the idea of softening water for the public use, they sometimes
IS was a question of a domestic process applicable to small houses, astihe . took care to soften it for lioir own boilers -
AR I smaller the houses the less inclined their occupants were 1o have care to soften it for thelr owin BOTEE:
I ! . e P e L e i;
1 ; ; ! vt.la;(:'lllol:tlli ﬂ(:;(}ﬂi}?g!:;ﬁ:i;l; :ts;:-l]:: ?:Eutlmli\:n 1111:’1(1)1‘111(1(‘(}1:: :1111]:»](:1;:::‘:%: : Dr. Axronrn (Portxmounth) suid that as a medical man he must
I lime water and the hard water together, and at first Iulin'ht These : take exception to a remark which had fallen from the last speaker,
b looked very simple and nice. S gel I 1‘ Hrsl BB viz., that from a sanitary point of view the matter was of little con-
o b 2 very Sunpie i . dome years ago, however, he made a f sequence, 1le contended it was a matter of the greatest importance.
FEERIE careful investigation into the different processes there were for . The water of Portsmouth was hard, and : he had cas
. coftenine water on a small scal Ltook trouble to f e ? . f Portsmouth was hard, anc as & consequence he had cases
S thev had been in action fi cale, m:_l( 'U(l\ trouble E‘" find places w here ‘ of disease come under his notice entirely due to the hard water. The
B the) difeulty 1) action Jof a const "f,"‘]”‘ time. ““-‘I} ]‘f' fhsc""“'“l hard water we used no doubt produced skin diseases, and in some
3 y there was in practice, viz., that the taps which had to ; localitios it had been known to produce stone in the bladder and
‘ supply the lime water were very liable to choke up, with the result : kidneys !
; tlu:lt t}hey failed to give the right proportions between the lime water ys.
! 2::“;&('01:31.& i‘I?:tS\l-:’nsSzf:-lg:?({: ttl};ﬁ :ﬁét:;':‘:;gqi’lr;’icss “-:5; “‘{)f' _I’l'("l"(‘tl']ﬁ 1 Mr. Frayx R. Crarpert (Pm-fsmouth) qontended that the impor-
. pparatus had yet to be nvente i tant factor in this discussion was the question of cost. It was a pity
i




: |
ﬁ
7 E
'" |
W. R, MAGUIRL, 169 !
168 CAUSE AND PREVENTION OF TYPHOID FEVER, | g
: 3 To prevent any occurrence of discase we must know some- 18 ¥
that no comparative statement had Deen made, showing on (_)"f’. side y ii: (:}(;;ﬁl by e e, 113 e e | Sl
the cost of softening tho water, and. on the other an nllpm.\l.uullo |q‘n- Clarles ('-n,uurml the President of this Congress, has 1 It
e e ot s th(;' cmmm""lt"i.'l hyl“;tl.llu;;‘ﬂl?f":'mll;:}t \:\‘:::!l; | (l(: lllf]\' d:-.scri.lwcl”1\'phui:l fever as “distinetly a {.{er?n disease, o '; ii .
v ereat waste of soap and the destrue . Jearly des o, 3 | distinetly a ge : Tl
;)lillr)g:g;llllu:]i(roirl‘::';t \i? s’}:u:-t nls(! bo considered that solt \mtvl" Wi ansed .1).\' speeilie germs ‘\\'ln.clvl uxls.t“l!l qlt: ":rff'(':ttte(}‘ 151(1}11111,11?(131(; ! ! E%: Ji’i
not wanted for many purposes such as flushing sewers, &e. Giene- . ns‘('vnt'l nto l]ll'":lhll(lS]l]l(.'lc at some seasons m grea i |
rally speaking he did not think that water contatning from ten to : than m."ﬂ“.}-s, o e econt work o LRI
twelve grains of hardness per gallon required softening, Dr. J. W. .\Ium:o, of Dublin, states in his recen \\01‘\ ;' ANl
. d ot ¥ 5 eraptive and  continued fevers, that ¢ since the (llsc'ovcly 0 e 1
The Prisipest of the Seetion (Mr, Juu‘ws ].vm.(m) satll that with Eberth’s Bacillus 'J‘\']nlmsus, and the establishment of its causal s I }
regard to what has been said lI.u- Cm-lu.!l‘:lilull of .\unihnnq-‘tnn \\'rn‘s r:-l'llinll {o enterie fover, the doctrine of the de novo, or spon- T l;i'
fully alive to the importanee of not using too much soft water, ane O wiein of the disease, whether without or within the R 1B
they had used water from ofher sources for watering the streets, : taneous « i e ; A S
L : That system would be extended to save the cost of softening, and it E hody, has become nntenable, “Jln I(. o tove ‘.l s ll\- cq‘zec;q“ ; AL
13 did seem absurd 1o use the beautiful elear softened water for watering the spores of these specific mic ro }Lh'tl;'(:}] 'I]L” body, especially B |01 !
i : o streots and flishing drains. _ the intestinal canaly of a susvcl»tlhlc individual, 1 consti “ .-
i v : . . o ' But the state of liealth which accompanices habitual consti- R RR i
j SR ET ‘ Mr. 11 Law, M.Inst.CE, (]'.(_mdun_), in n-pl-\'n!!g on Ilwlcl!scuss‘um,l. ] pation, with faeeal clv(-mnpnmiu.m in the mtestines, ’{llg.result of S IRl
R said that Mr, Whitaker hadsufticiently answered hlr‘( harles Cameron's : that constipation, enormously inereases the susceptibility of an e ‘[ )
‘f LR RS question with regard tothe cost. Inworks like those at Southampton, ;f individual, and in fact acts so powerfully as a predisposing cause, LRI {
v :! Tt where they had machinery, the cost was greater than where they had as almost o appear to be the exeiting cause of an attack of the ” b |
i EEE ST R settling tanks.  In the latter case the cost amounted to little more : (“S':“Iﬂl' Under such (-irculnsfuncc.‘; a very minute dose of the l?li B !
: ! ; E ﬂuull\thel}init‘ ﬁll:d l:]'eili‘t‘-\' :1.1. one -mi tt“ﬁ)g \l‘;?r]:;::ml|‘-|(1"d(|.1{:123' ?::ltt“il:: ' s]i(-t:iii(:' poison ;.\'il.l .srulﬁcc to kindle an aftack of cunteric fever. 'l;‘l i i' ;
RN work. ndoubtedly filtration mmght Jesse 1+ DTS, tm TP Ifever probably arises in the following way: the ST
HERNE - Sir Charles Cameron’s seeond question he should reply __ Enteric Irever probhably the g wa RRIE :
; ; | Itlll::;:‘:llwt;::f.l-cl-:xifnl: llln]-twcsu was applicable fulr all the hard ingredients specific lutcll!l, or rods, !'m'm‘s]mr 'S lllSIId(.‘,. thcl ollg.r.uns‘ 01{’__ (:;:g E e | ;
Pologn of water, which would be removed by boiling it. e desired to sick of the (_h,qmso: ‘ospucn.ully in_ the mucous mLIm Jl.l;}(-, l0 o B i
- SRR emphasize all Mr. Field had said upon the .‘:ll]lj('('f,f()l‘“li}t gentleman amall intestine, The miero organisms are then disc .lmgcc g } | Ll
e i had had a very large experience in observing 't.}w working of Sllfﬂ]l with the motions in th.en' most resistant cundl.tlml,’l.c. as resting . ] ; ol
L softening apparatus for domestic supply. With regard to gretting gpores, and thus pass into leaky or faulty drains or ?L‘SS])QO]S, or i il ;
BRI rid of the sludge, it was found to be a very valuable top dressing for into the ground, ~ In these situations they may remain quiescent SR
e - 3 land, and in some works, as at Luton oo, the sludge was taken h.-(m:t and havmiless for a long time, for want of suitable 110[}1‘1811]11(3]113 'I il |
SR the bottom of the tanks and put upon the land., 1t also made very or temperature, At last these spores arrive by chance in a b(.)dy BN ! _.
DETNE I valuable tooth powder. capable of heing affected, and there they develop into bacilli, TR AR
IR to begin anew their eyele of existence.
ESS ‘ : These germs of typhoid may be transported on currents of
EE IO ————————— : : air, If they are inhaled and drawn into the lungs pythogenic
SR EEAPHR ' pueumonia may be caused.  If they come into contact with
RS IRIHEE wre water, milk, or food they may be conveyed thus to the
R b }luman intestine, there to breed aud develop ftyp.hold tf?\'le}':
ot On % The Cause and Prevention of Typhoid Fever,” by W. R. - ad the permfl of recovery may extend f.rom our to twelve
FRUN VRN MAGUIRE. L weeks, The incubatory period is uncertain, but is some time
BRI R #’ under twenty-one days. )
i;' Rk TuE limited amount of time allowed for the consideration of ‘ The stools of typhoid patients cannot when fresh, communicate
iEg i ; the subjects brought before this Congress compels an abrupt o the disease, but within twelve ]lOll}'S t}le infectious properties
! Rt ii brevity not always undesirable. . ) ) may be developed.  All typhoid dejections should therefore be
1 4' . The prevention of 'ryphoi.d fever is a subject worthy of } i destroye(} l)y- some powerful disinfectant. Certain pec_uh(}mtrlc‘s
R close attention, even when hriefly considered. of constitution scem to favour an attack of typhoid fever,
it :
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: W i
g"é and others seem to give protection, Through constant exposure _ free passage to the ]mllutml aiv pent bebween the falling and
H11LE to the poison the human system appar athy becomes habituated , Jisine waters, above and below, whenee it is foreed throngh |
i 4! i or imued to its evil efiects; enteric f,“""" has thus some : dvy foundation walls and basement. floors of dwellings, whose | H 4
T 15 resemblance to dyseatery, ngue, and malarious fevers, Removal wores are open and unsealed by ain water,  And as it is an ¥ E b
'E Fi PEl from a healthy docality mto an infected one is a powerful almost. universal |I)ructicc for houscholders to allocate basement S
q P l“"—"!"sh‘_“sf“‘t to typhoid, One severe attack generally protects rooms for nse as larders, pantries, daivies and kitchens, to say Sl K
I NN the individual from liability toa second 3 but well-authenticated nothing of servants’ bedrooms, the persons there living, and the R
BB eases have ocewrred of typhoid fever contracted a seeond time, food nnd deink therein stored, reeeive the first concentrated IR
R H Typhoid is most prevalent in antuni, and it attucks vieh ad impaet of the incoming flow of polluted undergronnd air and Mg
RISEE LI poor alike; overcrowding, on which typhus fever thrives, absorh the infinitesimally minute impurities so conveyed to SERE 1
IR cannot be said to cause typhoid.  Enterie fever ny be com- them. ) * Al
E; E ! ﬂ. [% :‘ ll\lllli('{ltc(l to others from the (‘(‘(‘Ullll)nsiti(lll of illfl'l'h'll exereta Asn g(\"(q-n] ]-"h-’ fo “'hi(.'ll there ave also chc])ti(,“s’ it has 1I } -I
£ i‘ia ‘ —outbreaks of typhoil can wsually be fraced fo direct infection . been observed in populous districts that when the ground-water st
ISR or poisoning of air, water, milk, or food, with decomposing ', has remained somefime very low amd s heginiing to rise, BN R
ERRSINY infected excrement.  The comingand going of epidemie discases j driving out the groundeair, disense becomes prevalent.  When BRI
Pt snch as typhoid fever 'll'l’l'lld.ll‘pnl\ a combination of conditivus. grnun;l-\\'utcr is fadling aned deawing in the air diseases abate in gEin
i: TS AR Upon season, temperature, rain all, atmospherie pressures upon f Shalence.  The fivst flow of rain or percolation through the MR
,ff P rising, falling and flowing of “‘“1“".‘—}"““"“ witters : "'l:““ ground, from any cause, after a long dry season is favowmrable to e
B RN water supply, drainage and other sanitary conditions,  The : the spread of typhoid.  The fluctuations in ground-water level HEIN
SRR effects of these ean best be studied as they oceur within tewns _ vary greatly according to the locality, from 100 ft. in some inland HnulE
oy or districts which have been for long years occupicd by wan Plﬂi'&'-‘; to o very fow fect close to the sea shore, the smallest l BRIl
v s!i : and subjected to contined uecessions of pollution. amount of rise and fall giving the Dest sanitary results.  Low 1, A i
, 1 In okl citices, where the old sewers and drains orviginally in- water years are usually unhealthy periods, and high water years g i
RS B tended for vain and surface waters, ronghly built of masonsy or ' are healthy; but high water vapidiy following low water gives BRIt
o formed defectively of unjointed pipes, having flat gradients, vise to epidemics ntpt\'plmid. Pettenkofer showed by his in- BRI
S tide locked at the outfalls, have heen employed to carey or to vestigations at Muuieli a close comnection between typhoid and SH I
SR receive yearly inereasing volumes of excreta, it is plain that the ' low water level, owing to the fact that drinking ‘water was Ly % SHHD
IR I subsoil and the undergronnd water must hecome saturated with chiefly devived from wells into which the polluted subsoil waters S
SR sewage matters. It is in such distriets where faeeal impuity had drained. The American records bear ot these observations. 1 L
KSR accumulates in the subsoil that typhoid is disseminated by the In these countries in towns where pure water supply is provided, RN
R T introduction of contaminated underground air into dweilings, typhoid fever tends to prevail in Autumn when ground-waters SR
S and that cholera and typhoid ave spread where the drinking veich their Towest level and then commence to rise, SR
A water is drawn from wells; these results ocenrring markedly in : The typhoid death-rate during the oulbreak in Paris, 1882, e
B S certain conditions of the atmosphere, and influenced by the clearly followed the lines of the rainfall there, Mr. Durand I l
LB movements of the underground waters,  During a dry warm _ Claye published official records showing that the fever fivst Bl
1 I Eeo sumner the ground-water level falls and draws volumes of air : appeaved after a rise of ground-water, nd the outbreaks in- 1 "
A S S BN into the gl‘Olmd to replace it; the subsoil impuritics pollute this ‘ vestigated in this country also confirm that observation.
SRR TS S air in some years more than in others, the extent of pollution " Outbreaks of tvplmi(l' have heen traced repeatedly to specinl
" Do depending on the condition of the ground, on the length of time dates of heavy rainfall following low around-water periods.
I R TT the air remains in stagnant contact within it, and on the meteore- ‘ Old citios and towns in addition to other insanitary conditions,
REERD logical conditions of the pressure, moisture, and temperature of are usually honeyeombed with old wells, and these receive
i b 1 the atmosphere.  When at the end of a dry hot season the rain contamination from defects in drains and yard surfaces; the
IRENES : falls on the surface of ground thus impregnated with foul airy : polluted waters flow on percolating aneeasingly undergronnd
R it seals up the surface pores of roads, streets, and yards through : towards the river and the sea, and carry the im?)ﬁritios a certain
foodop which the air had ])}‘C\'i01151)' Dbeen drawn down, but the ]lll(l_ﬂl" distance through the soil, distributinge the pollution thus to an
R ground pores remain laterally open vight and left, affording extent little understood or realized. The impurities accumulate
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HEEE ;
11IRSE in the subsoil while the waters pass on wrified as by filtration, . o ethe et Wi
s HIEaN and if among these impuritics tllw bacill]l of typhoi e existent, The ll“"“““'o? Ot{ ﬂlel "l“"“l? l;“il'lﬂ!("’t“llll‘l ('f““;% a ?h,:i'h, i
: e we can understand how that disease is spread.  Strange as it surrounds our food ant ”lm‘\’l Um‘ii’ S 1'_”4 :l‘lf":} N '&ll(é - N
R may appear, the introduction of improved water supply to such ““’”'&' _"“l'l “{ t!‘c waters under the carth, as surely as the mgh ; iil ;
X i E‘ | cities, by cansing the old wells to he disused anud to overflow, f"l,",’“,‘“ the day. e discase is effected most fre tiv T
1T seems to inerease rather than to diminish the prevalence of _l]I!s('(}lllllll}lll(‘ll(If)l! (i t e i isense tlSL =LlLIL-( ]111.0? : )f}[_‘i.ue“‘ y b ; A
Eh r; EJ typhoid fever. Si"‘i“”'i“"".h“m“““. W‘“‘l"msi.l'lv‘ knowing .th(-sc 5.’\ t}'l..l!l.]“-“ﬁ-.““tc-rl ?; ltll‘(illllﬂ‘bﬂ)].t‘:;llull:: ‘i:'(tf:m't)';c1tul;f31§(§l :E—ng:ll:;- ;i ‘E
el facts, to use their influence I warnings, aelvice, andd practise to ro “‘I-“”! l “f“‘f!‘ ¢ "IL' . l‘t”“ _'] . .1 l lt aecd to 1] »irl SOULC " L
131 preserve the gronnd on which dwellings ave creeted i town or “f i_."ll‘ 1(:"1 '“,”L'i?‘"_‘i‘.‘; 'lﬁf_‘ ?"_ "r‘ '__"tnf"'.“‘_ mlld(ilLl “‘l’h l(:tl)lll'lh' : t‘]’ui R
N ¥ } Y country from all such contamination, whether from  polluted Wi e o m ‘L‘,U ]'l"“]‘ \mh-‘:'l-?l ’t i the milk I )_]. I T
HERIIEY rivers, or foreshores of the sea, from defective main sewers, ‘h"“"”u_]'“‘" occasioniliy been traced to the mik 5“1".1’}1 W "C.l AL
'}5 {! 8 from leaking house drains, surface sonkage from stables or farm h'“‘l "'_‘"‘l""”." been infeeted hy abnormal contact w ith impure }‘ il
123511580 vards, streets and roads, or from pollution by any canse of the waters. . : e AL
DRETELS underground waters. W hai, then, constitutes iy ure \\.dft'l.b il ahsorbs L
ERREs) Experience and reason thus point to the free wnderground ) l:"'t-lt“'mgvl"\l' ‘““"“"c‘-ﬁl'_’_{htc l"‘l‘le’;t‘ l“'ait:l ‘i‘l"l‘ltdt‘w::‘l‘t{l‘: \\11:5;:111:15 AL
143 waters in polluted malarial condition s ene of the chief cnlti- :‘t‘ v lmil: ““"E\‘."l;":‘l“\‘_’z:h‘g i(t)ll“:ull)llit:( r:iac.r\'oir; o dictributine Se b
3 (1! vt and carviers of 1Y hoid feves The hest way Lo preserves ] Olzgé-ci:h}rn~:| \tllcn ‘i,m n'lcrn'ltcd with ";1"1)011‘1’(0 of lime or g e
" p ‘ a city from cpidemics of typhoid fever is to render the subsoil l::l“ll(:‘ii:l will resist mllluiti-:n;s from the suwrrounding atmo- IR
'RES wnderground waters purve hy means of perfect drainage and e, il e § 'ftl iters will absorh them ra e o HNImni
i . pavements. In cities built on tidal vivers intereepting sewers "l_' 'U.L.: “' nle lfl‘}blbi) f“"l Lllb \ll : .ll J.s- ) them t‘ }(] A Q i e 3
Tio ) carried along the viver banks will cut off that main artery from waters are ‘"_‘5‘"“‘ le 1or « ”"“.L"“,"'. l’l‘f_‘ Pl‘_’?”"--‘le : I]Ll\ ‘]‘!1"‘ tl‘mt R IR
o sewawre confamination, The citizens are thus velieved from the to be the most healthful waters tor drinkings; but 1 belive tha AU it
i twice daily back flow of foul waters through the sewers and pure soft water, such as that S‘}l’l’l“-"l ,fl'o"},lfi’C]‘_ I\“tl_l;“l‘:],to i !
- subsoil, a certain canse of typhoid. The foul sewage will be Glasgow, and from the river Vartry, in W l?lx 9]“, ’f10l bll i“s’ Sl
I more rapidly removed, but all the sirect sewers and house while pre-eminently smtub}c t_'or domestic use, s.mu]( be ruso Rt
DR drains should be rendered self-cleansing, impervious, and other- the most “'.1“'1050"“{ f‘{".d"“‘]“.“.‘_-" except "‘11010 -"}‘Cfl ““{el 1;5 Ll |
Po o wise perfeet, so as to prevent the eseape of dangerous sewage O"]‘“'“'f‘l_i“ nmpure air rising t]flm.‘g}‘ aned fl(m} an i:‘ﬁethC( s " FEL R
B matters into the surrounding subsoil and to preserve the purity ?::‘[’ll‘slll"é'i]:(j::‘llli‘s,il‘;?]é‘ﬂ‘i‘l dangerously pollutes that class of water i | I
ST of the underground waters, such cir stances, ) . Sout bl
3 Nothing S deliver our cities from the curse of typhoid Milk, meat, food of all kinds stored in bnscllnent 1'00‘111?. ﬁlljlld | ' S
SRR until something is done by law or otherwise suflicient to ensure larders, or in meat safes in yards and confined 51’_“"‘{5: mﬁ 1abIe s
EREIN that every public sewer aud cevery house drain, and every to !]llS infection fx"om |)Olll'ltc(l air, and may thus e'(iomc
AR branch drain and every junction, is sound and cflicient to fulfil ‘E:]ncl‘_cs for conveying the infection to ?l‘sceph})le ];e}-"onii
S At its intended purpose, to convey every drop of foul liquid and nteric fever or typhoid is an ubiquitous disease lound 13 i
SO every particle of solid matter whiell enters them to a safe countries and in all climates,—n Ieeland, as in the tropies—
and it is endemie, dwelling, unfortunately, among the people of

outfall ; until every yard surface is paved with impervious
pavement, over which every drop of water that falls on it shall
be carried direet to its proper gulley-trap ; until every street s
S so paved and graded that all its surface-waters shall be caught
e and conveyed to its special conduit, and nothing suffered to

the Continent and of the United Kingdom and Ireland, and
wherever human beings hold intercourse.

The period of the maximum activity of the typhoid germs
when the disease assumes cpidemic proportions is determined by
meteorological conditions, and perhaps by the annual autumnal
debility and decay manifested by nature in the change and fall

e
e vt - A LU g e e T

P pass into the subsoil ; until every sewer under every street is

Py b 16 5! b ;

L vendered air-tight on its inmer surfaces, and quickly self- Fthe ] ! ! ! " Ticl

Y cleansing by proper falls or proper flushing; until the pro- 0b e (]3{1\ es, and in the miasmatic an’u{mlml v ap(}ziua W 11;1c 1\\?
P ducts of luman and animal combustion are carried away observe hanging close above the ground, anc 1 11c ot umna
: failure of health-giving sunshine and daylight. We find at this

within the twenty-four hours and disposed of in some harmless ; , .
o manner. | same period of the year hundreds and thousands of dwelling-
' houses, especially those belonging to the wealthy class, unoceu-
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174 CAUSE AND PREVENTION OF TYPHOID YEVER,

pied during the long summer days, and whose probably defective
insanitary arcangements, disused, neglected, untrapped, and
anventilated, ave suddenly at this coincident period hrought
into use, the houses ocenpied by returning families with children
and servants who had been vesiding during the summer months
away in purer air at the seaside, or enjoving continued ont-of-
door life in the brighter sunshine of other countries,

We find the antumnal change of temperatwre also aftecting
the questions for while the summer air outside the dwelling-
houses is warmer than that withing no fives ave burning under
the chinmey flues, all windows and doors ave opened day aud
night admitting the outer air diveet, instead ofy as in winter,
deawing it up through the ground ; and all this healthful process
woing on during June and July, makings them our two healthiest
months; then comes o change, soon followedd by the rise of
yphoid fever, sick and death-rates, Samilies veturn, autwmnal
chills set in with copious rainfalls following dry scasons in these
islands.  Doors and windows are tightly closed, fives hegin to
alow, and heated chimuey shafts to dvaw in air which must vise
through the ground polluted from subsoils infected by leakagres
from defective drains and sewers aud subsoil waters ; this under-
sround-nir, gathering pollution as it passes, rises through
foundations, walls, and {loors, into basements, whiere it silently
contaminates the fool and drink stored in coul basement, cellars,
and pantries,

And morcover, in cities these undergronnd pollutions are
carried by the tlow of subsoil waters from house to house and
from well to well; so that although one house may possess
perfect drainage arrangements, it may unfortunately suffer
from underground pollution communicated from defective
drainage of the surrounding liouses,

"The movement of pure ground-waters under pure around,
rising and falling and flowing onwards, would cause health and
salubrity, it is the pollution of ground-wafer which renders it
a source of danger. ~ Stagnation of every kind is allied to death,
whether of the contents of the veins, the intestines, the house
drains, public sewers or underground waters,

[n country houses the same dangers may arise if underground
waters are allowed to become contaminated from cesspools,
Jdefective drains, stable and farmyard surface sonkage.

But in fowns and suburbs we find many sewers (and we have
1o choiee but to connect our drains info them) loaded with foul
deposits from two to twelve inches deep, giving off foul gases
which are both offensiveand dangerous. Thesedepositsare caused
by the insufficient fall or by the needlessly large dimensions or
improper sections of the sewers, which defeets prevent sufficient
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cleansing scour. Other sewers are subject to tidal hack-waters,
which eanse  deposit, or are built so close to front walls of
houses as to be a constant danger to the residents,

It is a common praciice in town louses to carry the house
dyains crossing 1he house ont under the scullery, which is
usually pl:lvml under the hall steps, and thenee out under the
communicaling coal vault diveet to the public sewer, which
often happens to pass close by the coal vault wall; this practice
1 have condemned for the last 15 years as dangerons, The
oper conrse for the honse drain is across the open front aren,
 opder 1o seenre an effectual open-air break hetween the
public sewer and 1he house wall.

Phis {echnical point, which is one of the most important
details of fown honse sanitation, needs to be insisted upon
strongly, for the publie, and, indecd, many sanitary contractors
eem unable to appreciate its importance.

To prevent the entrance of typhoid and other germs all
howse drains should he cut off or intercepted from the main
sewers,  Otherwise the main sewer, which carries or contains,
as the case may be, the exereta of all the infectious diseases of
the eitv—poured into it from fever hospitals and from infected
houses—sends its polluted air up the house drains and pipes,
whenee it is infallibly dvawn into the warm houses through
every defeet and through imperfeet traps, especially when at
night the doors and windows are closed.  Physicians have
frequently given testimony o the noctwrnal retrogression of
thetr patients suffering from typhoid fever from this cause.

Intercepting traps on drains are generally much too large;
6, 9, and even 12-inch traps have been removed by the writer
from drains of houses and replaced by 4-inch traps, with the
result that although the large traps caused frequent stoppage
of the drains and all attendant dangers, the smaller traps have
never given any trouble, beeause every flush of water is suffi-
cient to cleanse them fully,  The drains themselves are also too
farge, but it has Dbeen clearly demonstrated that where
6, %, and 12-inch drains were formerly used, 4, 9, and G-inch
drains are more cfficient, cheaper and safer.

1t is wnderstood now that interception means much more
than trapping a drain. It is of equal jmportance that, in addi-
tion to the trap, an ample open-air space shall be provided
hetween the trap and the house drain—this space may be
covered by a grating or remain quite open, to act as a fresh
air infet for the ventilation of the drain. If this grating
hecomes choked by leaves or dirt,so that fresh air has no longer
frec purifying access to the drain and trap, then the intercep-
tion is nullified, and the drain is placed in single-trapped con-
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. i -Egi ¥ in any of the jomts or through defeets in the pipes foul the 1R
b nection with the sewer. Care wust be taken, thevefore, to . sub-soil under the hasement. — Access eves of open traps and of Ak
[ aE prevent this (lﬂllg_t'l‘ of thv-clusiug-—np of griltiugs. . ' drains are often p_luvwl in position .nn(l n.nt rendered air-tight, il
8 i‘ HEE When placing interecpting chambers or intercepting traps on where the drain-aiv may be drawn into windows or may pollute | I
? l F: draius in avens, which is the proper position for tl.u-m in t.m\'u fol stored in maat safes in areas, . . il
F. [ SRR houses, it should be remembered that the avea s o confined Grease traps of lavge dimenstons are attached to scull.m_y ik
11l i space, and that the basement windows, and generally o scullery ' trough wastes and are not cleaned out for months at a time RN
EiREEE: or kitchen door open npon it 5 therefore, that air in the aveais | antil the grease has decomposed, . . it
I HEEE drawn diveet inte the house at these doors and windows, Ventilating and soil pipes ave fixed of such light material H I
R % it Therefore, the open grating on the drain should he sufuly ; that no proper and safe joints can he made on them; t!nc_y leak, A
NIt ‘ P arranged, so that in the event of any return of dvain-air back ' therefore, at all points, and passing wimlc.m's the foul air enters IR
113 ‘ SRR through the grating infmulud as an et for fresh aivyy this foul _ the rooms; they are also ﬂl]u\\:u(! to discharge at dangerous L } i
N % air shall not be dvawn into the howse, |minls. Traps ave u!l:lchofl to fittings, such as lavatory hasins, b H
IS RE IR It is a good plan to extend the open-air .Illlcl by means of a : aths, troughs, slop sinks, &e., at such {h'st:m‘cc below the fittings A
EARIRNY tube right up out of the avea and to arry it thmngh the fo.ul- that quite a long length of foul wasfe pipe is lcft_, open between L ‘§ii- z-_
SERERIESD path parapet wall fo the street, fitted with a vertienl grating the teap and the fitting, and the air 1s cuntnmmni:ul.' Other S
SN where the air will pass freely in, ael where n C]""“j"}"'“'"" ."f : {raps are so ill arvanged, without proper outgo \'cntllzftmn, that L
IR ! i ! drain air shall not enter the house,  These return whift's of drain- they unseal themselves or arve unsealed ])_y.nthcr fittings every eI
i‘L 1 : air will nnlt- occuplifl thlo \-cm-lslu;i't ;n-.-;mgv:lpvntsfm-cipmln-rly time ilwy lm.c used, Smm;‘unc.;; (,nlc “.ﬂ],t]ls m,flde to ,tl'o dnt){: 10 |
S FRIRR NS formed and extended above the highest roofs in fronf or rear. : for several waste pipes.  Nearvly always the outgo gratings o EiE
SR A Extract shafts should be treated just as the flue of o stove— basins, haths, and L‘(lmghs present less area than the waste-pipe, 11 T
i 3 oo the exit carried to a high point above windows awd roofs, where ’ which is, therefore, never fully flushed, . ;1% el
b 1 S foul air may pass away s freely asif it were smoke from a flue. Disconnection of house fittings may l)e.carrlcd too f:u',- every Alahnh
P And then the draught on this flue or vent shaft must not D _ ftting may be trapped off from the drain, and 1o :'O:I’tl]ﬂfl.llg S
T S | spoiled by carrying other aud lower rain pipes or vent shafts _ shafts provided to clear the drain (')f foul air, \\.-() s, wlt_h b
SIS iuto it from lower return reofs,  This crror is the cause of ] poreelain traps need very great care in conneeting with the soil ' * A1)
ERREE NN many of the odorens back whiffs observed from  openings pipes.  Frequently these over-floor traps are not C‘f“““cmd TR
ERRENT intended to act as fresh air inlets, ; sceurcly to the soil pipes and allow foul air to pass into the 1ol !
R There is danger in building aceess or intereepting chambers : house from the soil pipes. o . . 3 Il “'1 1l
A b : too close to house walls, and in not cementing them :lbsolute!y _ Clay is still somefimes used for jointing {h'm!ls, .and light D
¥ 3 G air-tight. The fact that houses, especially when warmed in ' rain-water pipes are still used for vent shafts to soil pipes. '].)r_y a :;::l;
RN : autumn and winter, draw or suck in_ the underground air aveas ronnd house-wall foundations are often connected direct A
Pie i - through walls and Dbasement floors in large volumes, 5110“1}[ to foul drains and sewers, and the traps which nug]_lt nf.’tord
EEEERE always be present to the mind of the sanitary engineer, IQ 1s partial protection soon run dry, leaving the house in direect
b 3 o often very difficult to convince practical men that this actgon . connection with the drains and sewers. _
‘ l i SR takes place. There are many other technical defects which : IMield drains are used to drain thp subsoil of hou_ses and 1'0111}(1
S I Rl are dangerous. _ : the foundations. Great danger arises from these if they are in
i oo The inspection and cleansing arrangements for the drain ;_ any way connected dirvect to the SCWers, as (.rften happens, or if
e !‘ outlets are often left unscaled, and are dangerous; therefore, a leakage oceurs at any joint or point in a line of house drain,
SR these openings should not be led into manhole chambers but : beside which these subsoil field drains ave often ]:}1(1. mul.so .the
B ‘ RS to open.air. . _ . . foul air is drawn for long distances through the field drain into
| l | ;‘ Lo The inspection and interception c]mmbc'rs are often unskil- the hasements, ) ]
EENRE i fully formed, so that they become very filthy and eventually In all works of construction the great importance of close
1 { o dangerous. The interception traps are used much too large, : attention to apparent trifles is known and ncknm}'led.ged 13_\'
' e and, therefore, are not self-cleansing ; ordinary water-flushes i engincers; the writer therefore hopes he may be .]ustlh'cd m
_ S pass through and leave a residuum, they choke in time, and the asking the patient attention of the members of this Congress
: Lo drain fills up with solid filth behind them, so that drains leaking A
*
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. it is necessavy {o lmlml' « the nature of the il -
X OF TYPHOID PEVER. 3 sideration, aml it hf clearly understanding I if L
JREVENTION § : ‘ ‘tanee o ) tained, i RiHG
- CAUSE AND FPREVE for it concerns E ureaf nnpol tinc hionse may be "Scclt'"m]‘il,ic:i i i ¥
Kithi 178 jeet of this paper, f ater pro- ' dangeer, dition of any hou tion, by any qua y Rk '”‘i
R . N -“‘)‘]C(l‘ R LINTH N . na anmtary con voanvestioatio L . YOSELCSS 1O
EEEEY aratively Sl"‘l'lL"f nore than many nay follow _ The samfar, onts to the in vevor known to 1 o AL
: 23! ; to the f:‘nnp‘u;‘ “lt'."“"""m"t"],ln"l(-li{':ll vestilts ma; . the owner “]”il{{ ot. or S:lnil:ll'.\' hllu“m".-]ulltre, the llL'CU-%'::? Q0 it
»welfare at crom i " : incer, architect, . antary k I house sani- tihin e
’ . the well: it is hoped that g wmits : mginect’y dal - samitary cperrt In hous L
. I8N _ 15 hoped Moy arranaements, : eng SUry  speeii s an expel %8 SO T
Hi: l 8 blems, 'ﬂu:‘u]fttlw subject. 15, “modern samfary mll::-‘ﬁiwlut'l'"" * the ‘lt‘i‘l.ﬁs.ll'i\l ll‘\'l expericnee as 'm“-.lt|h, and “'m‘(’“g]!:lh.; Al !,
s EEf ) 1sCHssion s wolds . . .l ill H1 ’ . : H m EHITEE R ) ver ['l'lnll(‘ssg ot ¢S b "
SR liscuss adatory words, Iy inserte “untrine o : praetied ceessary fi o an cffectiv . ARR G &
: it P The comhn .l.-‘ t " conmmonly ) fl'!"i“v"tl'\ 1 H. , : R llll(l the nee o Ii'll fo secure ¢ ) gyst(_'lnﬂ“( ’ ot ey
! JRRE , tation perleet, " houses are so the pnbli : tation, Tich are cssen . il make a s wins L
i Ei H l [ s:l""tltlo . "ll "i Yol . l 0% t" . . ol('l' whie neer Wi . ) ~t t,}le (llc”"'\ .y 3
, IR ang for tl .(h,lmm Aienl dang to pro- ‘ f chura ) Mmoo engl il ricidly tes . . IR
S EERR - nts for e . v pracetie arn mnl to ] 0 . s Such g i he will rigic N anttary e L
: F : : ln- avents A qanstifate \ 1 to wari . i : aunnattion, s . h”usc, e e wn to smnt: . oyt
¥ L A . 5 to inlly ot foay mare Nl . Aion of any Is now kno t AR
- FIRRE isleadinge as ¢ Csheen "o leave n fa N ~ | mspeeti *. fhods n \ ritten report LA
g i 1 S "u:-.hd'h O e s s are es) s We lea ! ortised . hovoueh 1me carchine me ofully writte Bl j
1B & D1 . 1L . . erlise : {ho o) . voRCILIL - arefully , ST b ;
1 % ; . Liealth, b'l]nllii:nmlillsl such (I.uilg‘-ft;_““w honses daily wdy : and mungsilll) th.li—n*“i‘.U "urimno,il, and itl':l‘)' requirements, It' I RY il
3y iy teet the pub 0 per eent, o s vesidenees. f : experts, and fe w RN Lon the samt: bout taking o s
CEEYEEEG ' sert that \ (erons s resia lispose o experts, certained ane 'y person about 1] R IR K
i il YURTESIY s dangel ‘. r {o dis) : s ascert: . Cevery pe the fu L
' i when we ¢ or less dang s wishing fev : the facts ¢ t for ever t until th A E
; SRR . al are moere . Owuers : spose s 1 E oll . fant. poin ‘umnen Sl aboa i
: 'i b for disposal are n is point \ Fthe purposes (he i A importa den any doc lefinitely AR I
i {i or |.‘\! . ‘ " th"" l)lll . . ‘ kq fl" i 1 ‘ .r .”nl""" i :, HER LT E [‘ ¢ i() S g . I ave becn (e . T HE RS §
i v 3 consuiel avent s hooks . R .R-{-i 11 ’ . | LI ; house o refuse . t"f the h()llsc H| ‘t Decones HERPH R R ]
| SRS Let us il npon an g iation 1s per ' house ! luving a hou: sanifation o is signed it be iR i
| AR ace them wy he sanitafi . . The ho mying ine the sanif: ent 15 sy ils 1 !
is ﬂ F LYy s08 llLl(l' | - state that the ¢ ationed, | )i . eerning indine acreem 1 arrancement S g
SRRSO hou svariably state % 15 not men . - Lo, : facts ¢ oo binding ag t of the arrang IR )
EEREEIEE st invaribl w1t is n < ns in dutys , ined.  After : ion i the event 0S8 Come i :
b S alinost in the housc aeceds, ns . : lelav. : ascerfnmned, 1sfaction m itary.  Instance 1 ]
R b ewrred in nough, pre vithout dela : i secre safisf ine insanitary. s thus I
ERERIESE had ocen . . vlal enouy . it value <ional iflicult {o see Wtinges provinige ns; : ,, and loss b
I AR ! ddinary mo ir hivhest v rofessiom ! diflicun fittings D -, trouble, m . T !
AR R S an ordinn A s at “lt‘ll ny . l, 1no ll[ll Lth . : wing ll"(l 1 bad £ worry, f1 ntine at g ]
S R RN awrent, w . Lhiouses i icer, finds lition : { the drain: ory week o . ael repentimg ‘ i
L0 I A bt o iy o of the h A Coenuineet, Wary condhitt 0 L oevery in haste an . . ‘ i
i i OSC 0 et nor eny anitary . mowledge nls e ial that some ‘ i
. dathi o to lh-‘]““ ither architec jente the sa . oS : our knoe 8eon aarecments oo ssential tha
EE i . ather . investiete Tont's assurances, to s osInIng ay f it is essen it the
i { ! v 1le bt‘l“g nel 1 him to investig his client’s as: . : astoned Dy sigmng wdress, If 1 111 vermit the
N TRt v incumbent upm 1y aceepts hie rsecndo MV : aerasiaies o t means of redre: he owner will perm tion
; TL SRS . l t\. meu - “.npp[ .\ H o l < CPese o | ST -l”")" 1 . I .f(n-c t [ LH] . s exanminats
RN du wefore | . ssibly annhel leisure w siemed  be sanifary ex:
LEEE:! NN Louses. e thert wrors with Jro=sibi ord or mm ' . (YL Jiall be s1e horoueh sanit: R to be
Aiig gt NISCE, Mauirers by wort : cement. sha sary for a thoroug - rson to
R S I of housc: them to enq . ht, by sauire nereeme seessary T at the pe .
S 2 them s any doubt, b o 1he en ny ound necessan «l so tha cribed
CE H IS and retails t conveys an - hiouse, " : g of gron Id be frame: > as deseribed,
RN a 1f the arent ¢ condition of any aneh hons opemnmy it should v such aone o
IR i . . thion . . {hat sue aoreemoent ifv shall be su eatb care
ERIR RN ment. t samitary cone 1 opinion th o hands — then the ag 1 eertify sha ment ; grea
3 l_!. $ ~| 'l‘fl'ct =i . stronte | arent's ha ! P, et and ¢ N l yoorecin ) it
P : e | forms a ¢ =, {he avo ‘ol to nspe inserted in the ag aorecinell
S ns o th larm ane ‘emains on e = employe 1 be insertec s such an ag
SR s prompt al The house rem: . ' is name should be ion, for under such 1nd upon
i takes | [ indeed. w . { keepimg : and his n . this scleetion, is family will depe el
il st be bad 3 s the idea of K TN : he given to thn and his famil; should bine
ERREE N mus . sy neents th e firste ; Jiould he g s fenant a reernent sho .
RN unlet or "."M'hll'lq surrrested fo h()llSL“‘l"":]-ﬁs houses, lll'lltic'tll Ly : ;::L future health ('[; -ﬂl:‘]‘mlc duty. The :;gl(i»‘u’?hc house being
Pl The wrifer has s oo | of second-clas and cerfi . : incer doing lis in the event of t -ithin a
N The w . f first ane . sted, an TN » engineer domng ly in the feet with
R istinet lists of fr: cumined, tested, ir certificates, , the eng . ant only . lered perte .
brilo two distinet lis . SC5 examnet + their ce : : coposing few its Dbeing rende ineer's written
A wo rved for hou ible for A » which : the proposing ¢ on Its beng s engineer’s
Ty :5 list reserved incers yesponsi i list, fo ; ‘s erfect, or o luction of the eng
EE AR class list ary engmeers: lie second Bist, house ' ertified as P the produc
S nt samtary eng ated to the s sxperienced h - e iod, and upon the | -orks
I T c(lllll‘et(‘"t = beine 1'0]0‘-!_" bility ]nApu 1alit dated weriod, a . t such work:
AN ' : SIDITY liey mig - stated | . TYING on its
B lier houses = 0 Yesponsi . id that ey ; _ e dsts i carry =) . t habits
R all othe 1 accept n . | sailc i ach a ) ertificate. ften exists . wlicent he )
P [ : should a an, and ¢ W o sueht d : cer . anwer ofte irif, and the neg =) , v
RN the agent she 1 the idea as Utopia ’t mipt fo carry out : Then again, d""‘(.'-‘t the careless splllf,'"“l] f this must be
E T ts recarded . mess as attempt : tof skill, the e jZzans—much o ion, hut
LA agen I "s\(- up their busin . is the fact from the w -‘;‘ cteristic of artizm truction and L’ducath s "
N S B : well oive R "tl()n s . : . ‘Qharacte . ins ' ' . tine 1 >,
S S ERNE as well g his ques - for the .- too often ¢ € yoper anger confronting
EEIN Y t scheme. thus in the fm't'fr(mlt (:i;l tb\' O‘I‘"wrs SO]fCI) :szl't'lill ; attributed to the lil('l\] :;f blc \l\'e find t{he (Lliigttpcriencc on f]l(i
LI B -y e th ‘¢ employe A . der to aseert: : ' HUSe M ’, nie . hniean
B3 IR DR Standing agents are emplo; in order | + e : Jhatever the et t vigilance an oper teehnie:
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150 CAUSE AND I'REVESTION OF TYPHOID FEVER.

{hemselves will really learn the value of proper trade-craft
education, and before the public will gather the harvest from
the seed now being sown—here a little and there o little, line
upon line, precept upon weeept, practice upon practice,

In the plumbing (-ru}t there is an awakening to be seen,
perhaps for the reason that no ernft needed it more, and every
encouragement should be given {osuch efforts afterimprovement,

An employer who knows his business in theory mud practice
will appreciate good workmen and employ none other, bt he
often meets & negligent workman, and with sueh persons whe
an deal? Such o man's knowledge of lis craft serves only to
cnable him to scamp his work and Ride the knavery ; this is one
of the greatest of the dangers we have to fuce in sanitary work,

A competent engineer designs a perfeet system of main
drainage, or of house sanitation, he seleets a competent con-
tractor, but the difliculty of ensuring abisolute smnu;nvss in the
work still exists,  Care s now always taken, by those who know
{heir business, to test every part of the work by vigid means;
too often these tests reveal defeets, and the work has tohe done
over again, That means, in many cases, the removal of the
dofeetive work and the complete renewal of it ; hut it sometimes
meang, when work is needed in urgent haste, that no time for
such renewal remains, and that the engineer is compelled, muel:
against his own will, to allow the defeets to be cut out and the
work made sound in some undesirable fashion, faut de mieur.

For these reasons cheap work and cheap contractors seldom
yove satisfactory,  If employers who surround themselves with
the best artizans they can train, find difticulty in always securing
sound work, how can we expeet that unskiiled artizans at low
wages can ever turn out good work under any civeumstances,
As 1 body of practical sanitarians this Institution knows well
the anxicty and worry entailed in the supervision of all works
where human life is at stake when we are dependent on the eare
and competence of workmen there is no branch of the
enginecring profession requiring closer personal observation of
details than that of drainage and honse sanitation,

These dangers will only cease, and the prevention of tvphoid
fever epidemics be secured, when the law with a strong hand
will provide for the enforcement of a perfect sanitary sysfem
equally upon all—individuals and corporations will never do all
that 3s necessary, 1f the Legislature will not fulfit this duty

the loss of human life will continue and increase every yeay that
{he world grows older.

This radical reform could be effccted in the most complete
way (indeed I sec no other way to lope for it) by the appoint-
ment of a Minister of Health invested with ample powers to
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HUBERT L. TERRY. 181
compel individuals and corpo ations to do whatever is essential
for the health of the community.  Scientists and specialists ave
now sutliciently well agreed on the proper sanitary methods to
prevent serious mistakes in sanitation, but power is required
for their uniform enforeement,  In this age of ceaseless progress
in sanitary reform we may well complain of any carclessness or
i‘;,'nm'a!nc(- ‘:\'hwh still llyltls back so many vesponsible persons
from infeligently adopting and promptly acting upon the clear
answors now authoritatively issued in vesponse to what, a few
vears ago, were but so many sanifary questions,  Questions
imply doubts, but we have now definite statements of ascertained
camifary facts established beyond  doubt concerning typhoid
fever and other diseases,  If we act faithfully upuunthe basis
of the knowledge already attained, typhoid fever shall be
banished as effectually as we have sueceeded in banishing
small-pox, so that no case shall occur within the community
unless actually imported from some infected district, It is the
aim of this Sanitary Institute and of this Sanitary Congress to
hasten the arrival of that good time. °

On © The Smoke Clauses of the Public Ilealth Act, 1875, by
1lusert L. Terey, F.LC.

Tug state of the atmosphere in our large cities is a subject that
is fraught with interest to the sanitary reformers of this
country, consequently I have little lesitation in bringing for-
ward the smoke question, although I am not sanguine that the
views 1 hold will commend themselves to the 1?1:1j01'ih' of my
lIL':.ll‘L‘ ¢, It seems to be gene ally :lgrecd that smoke is a
nuisance, and that black smoke in particular is the incarnation
of evil.  Now, from a hygienic point of view, Tdo not feclat all
sure that the case against black smoke has been made out,
I'he legislature certainly concerns itself only with black smoke
as evolved from factories and workshops, but there is a
growing conviction amongst those who have gone into the
matter that the grey smoke, of the household grate, is really a
more deleterious product.  Without going deep into the
chemistry of the subject, it may be stated that while the high
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tewmperature of the builer fire causes the hydro-carbons of the

v
' i-’. {
{ i
! 1"
i H
Al
P i
i !
I H
| 3] .!’
RtHI
I
Hili ki
s
TR
1R
Hil
- i z‘
BERIR
w1 )
i [ :E.
it
1R IR
i H
EBER IS




T

TR

=
sy

Pl sty el SO

R A T e =

it ™k

—

o pe s LA T

i Dt ey

S R W

U e

e N 0 el A 7

FS
bt 5 A

T ot il o i e AR 4 o T b

[

e s o, o

b ol g s W b - A AT

PRS-

g A e ey A L8 i S 1, T

[
i bt

WA

2 empra ik e

b —

182 SMOKE CLAUSES OF THE FURLIC HEALTH (1§73) ACT,

conl to dissociate producing hivdrogen and free cnbon, the
lower temperature prevailing in the houschold grate, espeeially
where the fire is made up to last a long time, produces 2 smoke
consisting lavgely of aily hydvo- avhons,  These Tatler ave
naturally moere injurions to oraniss than is free carbon, which
is recognised as nomost ]mwvl'ful deodotant and disinfectant 3 in
fact it is quite probable that black smoke plays an important
part in the cconomy of town life in this respeet,  Apart, how-
ever, from its blackness,all smoke contains sulphurous acid, and
it is to this body that the destruetive action of town smoke on
vegetation is readly due, Considering the present stade of oue
knowledee on the subjeet, the legislagure very wisely omits any
yeference to this sulphurous aeid, the agent whieh las desfroyed
the vegetation in such large districts in Lancashive and Southern
Spain, Figures have frequently been given by writers on the
smoke question shewing the amonnt of vil of vitriol poured into
the air of our isles from burning coal,  The yearly production
of conl in ths United Kingdom, allowing for exports amld gas-
making, would on the basis of 1 per cent. of sulphur, a low
estimate, on combustion yield over 1,000,000 tons of sulphuric
acid,  Although sueh figures are linhle to give the general
reader an exaggerated idea of the evil owing to the extreme
Ailution in which most of this acid is formed, yet they serve to
chow that the evil is of some magnitude. 1 have gone into
these details about smoke to show that any tegislation which
only deals with black smoke can have but very small results,
And now for the point I wish to draw speeial attention to.
Supposing for the sake of argument that black smoke 1s @ great
evil and worthy of suppression by Urban and  Sanitary
Authorities, I submit that these latter shondd e careful how in
their zeal to purify the atmosphere they so havass manufacturers
in their localities s to cause them to take wings and {ly away
to countries where such restrictions are not enforced,  To take
the case of chemical manufacturers, o class of men who are
generally eredited by the public as the source of all atmospherie
pollution in the vicinity of their works.  Without going into
details as to names or places, I may say that the authorities
of a cortain fown have recently seen fit to institute proceedings
asainst  various chemical manufacturers under the Smoke
Clauses of the Tublic Health Act, 1870. In their defence
the chemical manufacturers claim exemption under the saving
clause which reads as follows. . .« . “The Court shall hold
that no nuisance is created within the meaning of this. Act,
it is satisfied that such fire-place or furnace is constructed
in such manner as to consume as far as p scticable, having

regard to the nature of the manufacture or trade, all smoke
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arising therefrom, and that such fire-place or furnace has bzen
carefully attended to by the person having charge thereof.”
They feel assured that it was for such cases as theirs that the
lvgisluiurc admitted the saving elanse,  This, however, has heen
paled against them onappeal, Now to my mind this clause would
apply specindly to chemical works where operations involving
intermittent fiving, the gradual Leating-up of retorts and kilns,
&, &ev, are necessarily productive of black smoke, It is one
thing {o five a hoiler for the surpl'\' of steam to asteady running
engine, and another fo fire it when steam is required for chemiceal
rposes, aned when the loiler pressure may fall 20 pounds in
ninute or fwo, It would therefore seem that cotton mills and
chemival works should not he classed in the same category.
h'nplmsing, howover, that the spivit of .ihu saving clause were
admitted as heing applicable to chemi al works, this would
wecessitafe the supplanting of the smoke inspector as found
at the present time by a chemical engineer, or other person
competent fo express an opinion on the terms, “as far as is
wacticable,” or “having regard fo the nature of the process.”
'he jnspeetor of to-day is certainly not so qualified, and some
Qissatisfaction has been expressed by manufacturers who have
come under his notice, as in such cases as the colour of smoke
s personal ervor,” is an importaut factor. In the casc of a
smoke prosecution, atfention should be paid to the state of the
weather.  Were 1 an inspector and had a arndge against a
certain chimney—I do not for one moment suggest that such
cases really occur—1 know what sort of a day I should choose
for my inspection,  The state of the weather will no doubt be
considered by the qualified inspector of the future. In the
foregoing I do not wish to be understood as approving at all of
the emission of black smoke where such can be casily prevented.
The smoke problem, as the direct cause of the injurious fogs in
London, is one worthy the attention of our foremost scientific
men, although contributions fo the literature of the subject
from the pens of practical men should be invited. 'The recent
reforence to the matter in the Ilouse of Lords, the trial of
anthracite for house purposes, and the trials of smoke con-
suming appliances by Mr. A E. Fletcher's committee, are all
indications of the attention the subject is receiving. Smoke
consuming appliances arise like the flies in summer, but the
applinnee is not yet on ihe market that will prevent a careless
fireman from making smoke. To conclude, our local authorities
—presuming that the prosecntions are instituted entirely from a
Benthamite point of view—should be lenient in respect to
chemicnl and allied works, especially when these form the means
of livelihood to the working classes in their vicinity, We must
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184 SMOKE CLAUSES OF THE PUBLIC NEALTIL (1873) ACT.
not forget that our large towns in many cases owe their pre-
eminence to their manufactures, and it would be impolitic to
impose vexatious vestrictions, especially when the benetit to e
obtained is so problematical, No donbt it would be nuceh
Jeasanter if out town atmospheres coulld equal the aiv of
hrimlclwnltl, but it is more than possible that we may have to
decide between commercinl supremacy and sualubrity, Can we
support our increasing population on pure siv !

Without moving any formal resolution, T would submit that —

(1.) Local authorities should neknowledge the special ap-
Yli ability of the saving clause to seetion 91, subi-section 7,
sablie Health Act 1873, to chemieal works.

(2.) That where the smoke  clanses  nre enforeed the
inspector should be a chemical engineer or other person com-
petent to carry out the spirit of the Act.

Dr. W. G Brack (Edinburgh) expressed the hope that the dis-
cussion wonld be extended to greater length than the paper, for the
subject was ono he regarded as of the greatest importance. The
greatest sinners were the law makers themselves, who thus became
the law breakers.  Out of the chimney of the lumble working man's
cottage one might seo thin blue smoke curling, but It them only go
to the large mannfactory in the neighbourhood, and from it came o
large column of dense black smoke as from the summit of Vesuvius;
striking nnomalies like these onght to he mitigated by reasonabls
supervision.  Staying at the marine and residential town  of
Scarborough he had once noticed dense columns of smoke issuing
from the chimneys of the large hotels there, hotels which had been
built on seientific principles for the use of health resorters. From
the windows of the Queen’s 1lotel at Manchester his attention had
also been particularly called to the density of the smoke issuing from
the ehimney of the Royal Infirmary, which was presumed to be under
scientitic management. The nuisance was so great to the strects
that he communicated with the Medical Ofticer of IHealth there.
"The other day in Edinburgh he had especially noticed the dense smoke
which issued from the newly and expensively built University Build-
ing, and from the “ George Watson” School, polluting the atmosphere
of the neighbourhood. In these fwo cases also he reported the
nuisance to the Medical Oflicer of Health for Edinburgh.  The evil
in many cases arose from the inferiority of the fuel used, the want of
smoke-consuming grates, and in the absence of efficient supervision
of the lighting and management of the furnaces.

Mr. J.0zvr1eLp(Tondon) said the paper had been a most intervesting
one from many points of view, and one for which they must all thank
the reader. The question of smoke was, he eontended, distinetly
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one of degreo, With regard fo black smoke he felt that the blackness
was not seriously the great eanse of the fault, and the removal of the
Wackniess would not remove the fault,  That the carbon contained in
black smoke was cssentially injurious was proved by the fact that
it nlfected the lungs of men who bhad to endure it, sueh as sweeps,
colliers, &e., and when they remembered what serious injury had
been caused in the North country by hydrochlorie acid diffused by
amoke, and how it had been removed by legislation 1o the ultimate
benefit, even of the manufacturers, it was sullicient answer to the
difficudty raised by the reader of the paper that legislation must not
harass the manufacturers. The great thing they had to look at wns
the health of the community, and if necessary we must harass the
manufacturers and send them from one place to another until they
find & way to utilise theso waste produels that they sent oub into the
wir and bring them to some useful purpose, as was dono with the
hydrachlorie acid, owing to the legislation, It was done in the case of
hydrochlorie acid, and it conld bo done with smoke, 1f the legislature
prevented them discharging the black smoke, then ingenuity would
coon seb fo work to utilise this waste product in some useful manner.
Near Ealing his attention had been called to a smoke pollution in the
air avising from brick-ficlds, the nir was absolutely pure in appearance
but to breathe 3t eaused a deathly feeling, and therefore he eaid the
Mackness of smoke was not {he essential evil. 1t was, as he said ab
first, 8 question of degree, and when they had discovered the limit
beyond which it was harmful to the community, then pollutions
beyond that limit must be prevented.

Dr. J. Groves (Carisbroke) said he hoped to get some light in
veference Lo 1 smoke poisoning which had harassed him forsome years.
It was & nuisance arising from cement works, and if anyone could
help him to a solution of this nuisance it would be a great help to
him and many other people, and would relieve a very great lady of
what had been an annoyance to her at various periods. The sanitary
authority of tle locality were unable to do anything, and Tocal
Government Board Inspectors under the Alkali Acts said they were
doing all they could. So objectionable was the pollutien that when
the wind was Dlowing from the works the inhabitants had to close
t_hcir windows a mile off. There was no black smoke but a smell,
like the smell from brick-works—something very irritating—which
eaused people 1o cough a mile off and to sneeze. The smoke had
been analysed again and again, but the most they eould arrive at was
that there was a certain amount of chlorine in it, though not suflicient
to produce thie effects of which he had spoken., It seemed curions
indeed that in this advanced age they could not get that gross
nuisance stopped,

The Presibext of the Seetion (Mr. James Lemon) said that some
years ago the cement works at Southampton werea very great nuisance
indeed,. e was one of the deputation which travelled through
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At the commencement of my investigations | found pretty
generally that the valve opencil and shut intermittently, and
that the extent to whicl it opened also varied, and 1T uaturally
asked myself the question, why this intermittency, and why
this difference in degree of the air-curvent? It was obvions
that if in the soil-pipe itself conditions obtained which weve
cutlicient to cause the air to aseend ity such air must enter the
ilet by virtite of a @ vissa-fronte” or aspivating ceffeet, Why
then should this aspirating effect vary every moment as il does
in its inteusity, :uu\ become a negative quantity with almost
equal frequency ! There isno alfering condition of {he soil-pipe
and drain, except when a water-closet s heing wsed for any
prrpose, and how often is this? certainly for not much more
than twenty minutes altogether in every day !

It was not, therefore, difticult to see that if there was any-
thing to induce soil-pipe ventilation at all within the drain and
soil-pipe, that something must he a constant factor npon which
we coudd reckon, except for, say 20 minutes every day, when it
was disturbed 3 and that the valve should be ALwaYs opened, if
not alwavs motionless,  The true canse of the intermittent
and varying extent of movement in the valves, was clearly
demonstrated to be dne to external air currents (arising from
external causes) which impinge on the valve, and not to any
auses acting within the drain and soil-pipes themselves; and
the effcet of such external aiv currents in drain and soil-pipe
ventilation must he practically nil, and cannot do much more
than effcct a movement of the valve.  Valves which many
would call #acting ” were seen not to act when external influ-
ences were shut off as completely as possible by a sard-hoard
box, srranged so as to adwmit of plenty of air fo meet any
aspiration (suction) requirements, but so as to prevent the
impact of an external and independent aiv corvent.  And in
this conncetion I would point out that it is not suflicient if the
wind is blewing—say down a street—to guard the opening fron
the wind solely in the direction from which it Dlows, fory of
courze, it is deflected by steps, porches, ete., the cwrrent Dreaks
up and eddies, and approaches the valve-box from almost any
direction.

On several oceasions I had the top sashes of the windows
pulled down, and the inlefs being elose to, and on about the
same level as the part of the window opened, the movements
of the blind aud those of the tale valve could be compared, and
these were always found to he perfectly synchronous and fo
correspond in degree;; and this again clearly demonstrates the
true cause of the valve movements in the majority of cases.

To further convince myself however of the fact that external
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and independent air-currents were responsible for the move-
ments nll the valve in the great majority of cases, T then
woenved 1 detached valve-box and placed it alongside that
attached to the drain inlet, and found that the movements
i the two cases absolutely synchronized with each other,
Lustly, gentlemen, where on {he same day different valves
have been working —1 prefer fo put it that way—in different
degrees, T have frequently found a solution to the conundrum
by finding that some are more protected from external air-
currents by steps, ete,, than others.

I would nlso warn you that, in conducting such investigations,
the fact that a valve is scen to be open must not be taken as
conclusive evidence of its ¢ working.”  There are tricksters in
every trade, and 1 have met with some cases where the valve
hoxes aud valves ave so fixed and fashioned, that the valve
hanging plumb never closes the inlet, except when a hack
current s {aking place, and sometimes not even then.

Deain and soil-pipe ventilation to be  thoroughly cfficient
chould be constant I—1 think no sound sanitavian will dispute
that fact—far less do 1 fear dissent when T contend that an
ai-imlet when provided should take dn air and not semd it out.
1am convineed, from many carefully applied tests, that it is
comparatively seldom that an air-current is induced to ascend
the soil-pipe and ventilator; ant in every case, where there is
anything at all taking place, the current is of an extremely
epiemeral nature, and is apt at short infervals to take a
diametrically opposite course, to descend the soil-pipe and drain
and to escape at the point at which the merest tyro in physies
could tell that it should cnter, if anything at all is taking
place.  This, however, would not be claimed to be of much
mportance where valves are provided (and hence the value of
this aldition) save that it shows that the principle is defective.

But what shall we say of those cases—numerous as they
are—where the inlet is not guarded, and foul air escapes near
§|tling-mums and pantrys to enfer by the open windows ? Tere
is a real source of danger] and to accentuate this fact I may
point out, that ouce while examining such unprotected inlets,
the back currents of air which frequently escaped here ocea-
snorn‘ud in me an acute attack of diarrheea,

T'o further convinee you of the oceurrence of these down
currents, I might add that in one or two cases L have placed a
smoke-rocket well down inside the inlet pipe for fresh air, and
noticed almost the whole of the smoke emerge from the inlet
?‘I‘L'"l_llg. ) In two cases which I had entered in my book as

acting intermittently,” when I came to apply this smoke-
rocket test I was able to get close to the exit opening (about
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10 fect high), and not only in these fwo instances did T not
deteet the slightest escape of smoke, but on applving my nose
close over the opening 1 conld not even smell the faintest trace
of it.  Meanwhile a friend ad heen noting the escape of the
whole of the smoke in heavy clouds, issuing in pufts from the
inlet,

If there is any natural Taw, which might Do expeeted o
induce the air to coustantly enter at the so-ealled fulet, by
what controversion of that law cant it e imagdned that aiv shall
escapey o almost the same degree as it enters, from the same
opening ¢ 11 this is the case—and Lean show fhat it is—-the fact
refleets very serionsly upon the efticiency of our latest provisions
for drain and soil-pipe ventilation? One ennot waleh one
of 1hese tale valves for fwo consecutive minutes, withont nofing
that it is swddenly applicd, under a stight pressure, ngtinat the
window (or a cast shoulder in the face-plate) of the valve-hoy,
and if the valve is hen Tifted, smoke is Dlown away from the
inlet, and one’s face commonly acquives adeposit of fine dus,
and one's nose is assailed by odours which would not have Teen
courted.

You will naturally he curious to hear, and you have the vight
to demand, some further information concerning the conditions
under which I have tested suely inlets, You will not consider
that 1 have acted wnfairly in seleeting days upon which aiv
movement was not too active, although on every oceasion there
has been a distinet though light Ireeze Dlowing; the shade
temperature has varied upon the different days on which I have
worked from a6 to 73, the Barometric pressurve from 20:84 to
s0-25. 1 have kept a list of the houses, the days upon which
they were examined, together with the above-mentioned atmeo-
spheric conditions existing on these days, and the results of the
100 tests applied have been entered under three headings, f.e—

(1.) “Not acting”  These formed 58/,

(2.) ¢ Valve only very oceasionally opened.”  These
formed 28°/,.

(3.) ¢ Intermittently opened and shut with about cqual
frequency.”  These instances formed 19°/.

1t must be understood that these results apply o inlets from
which all external air currents have been shut off, and, in all
alike, there were evidences of frequent back ewrrents when the
valves were removed, and the smoke test, and that of captive
hydrogen balloons, were employed.

I have also noted the height (as judged by the number of
stories of each house), and the course and point of termination of
the soil-pipe and ventilator. T find thaf, very contrary to one's
expectations, where tale valves are applied to the inlet, that the
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movements of these do not appear to he influeneed either by the
heigcht of the exit, opening (I have not examined houses of more
than four stories—i.e., about. 50 feet. high), or by the number
and mature of the beneds in suel pipes. Most of these have been
carvied up straight above the caves, but in one remarkable
instance—rvenurkable inasimneh as it was one of a very few
instances in which I found any tendeney 1o an uspimtiun'cﬂ'cct
indueed—there were two rectangular heads, whicl are sullicient
i themselves, by the resistance they offer to the flow of air to
diminish the velocity of any current to one quarter the original !
Sub-seetion 4, Seetion 65, of the Model Bye-laws with respeet
{0 New Streets ad Buildings has been framed with an eye to
this fact, though it wonld appear, on the evidence of {his test
to he of no great import, it runs as follows :—“no bend or angle
shall (exeept where wnavoidable) he formed in any pipe or shaft
used i conneetion with cither of the arrangements speeified.”
In syito, however, of the great resistance offered, and judying
b the valee, the inlet was acting with greater force than a
neighbouring one in the same street which had the additional
advantage of a straight soil-pipe and ventilator.  One is ac-
quainted with the fact that the unexpeeted is apt to happen
with great persisteney in this world, but when we find soil-pipe
ventilation subverting all the laws of physics, it is logical to
attack cither the one or the other as being at fault. Gentlemen,
it is the soil-pipe ventilation !

An idea which has oecnrred to me is so simple that T can lay
1o claims to ingenuity, indeed the principles of its application
are so widely in vogue for other and different purposes, that I
do not claim to have exercised any originality, and when 1 came
to consider if there were any means of remedying the present
wnsatisfactory condition of drain and soil-pipe ventilation, it
oceurred 1o me so spontancously that I could not believe for
some time that it had not been alveady suggested—if not prac-
tised, I have failed however, strange to say, in finding any
reference to it whatever!

I have always heen struck with the persistence with which
the bath room—and nowadays such is growing to be considered
alinost & necessity in every house—insists upon adjoining the
water closet; why not therefore, where this is the ease, take
advantage of the hot-water cireulation system to create the
up-draught in the soil-pipe, which of course runs up the wall
immediately outside the water closet? It oceurred to me that
all which was necessary was to connect a length of piping with
the hot-water circulation system, it would only involve the
removal of a brick in order to take this piping through the
wall, two coils could then be conducted round the soil-pipe
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192 DRAIN AND SOIL-PIPE VENTILATION,

and ventilator, and the piping then returned into the hot-watey
civeulation system again, The advantage to be gined by taking
off this loop from the highest point to which the hot-water
cirenlation system reaches is oo obvious to need anything but
mention ]

Before the plan was put in operation T had some misgivings
as to whether the inereased vesistance by friction whiel would
therehy be offered to the flow of water, would affvet its civenla-
tion, and accordingly T recommended that the enrves should be
made madually spiral, rather than hovizontal, so as to diminish
friction. I also doubted whether the fact of thus conducting
the Tot water outside the house would affeet the supply of lot
water fo the bath,  Both these misgivings T find-—a friend
having kindly put the plan in operation—have not been justified!

The only other point which it oceurs tome can he raised s,
as {0 whether the part exposed may nof e afteeted by frosts in
the winter—of this T am assured by competent authoritics, that
if such exposed piping is incased in felt and boavded in, there
is ulnsulutuly no risk whatever—nomatter how severe the weather,

I must nest speak of its efficieney ! In the fivst place I would
again adduce two points which we shoulil aim at achieving, viz,
that drain and soil-pipe ventilation should he made constant—
and there can be no doubt that if this plan induces o current at
all it must of neeessity be a constunt one—and also that the
danger of the inlet allowing vitiated air to escape, where o
valves are applicd, must be guarded against. 1 would remind
vou that the Tiot water circulation is in action, as a rale, when-
ever the kitelien fire is alight, which in the majority of houses
(especially in this age of late dinners) is all day long and late
through the evening, through summer and winter alike; and
that even through the night the pipes remain charged with warm
water.  Under ordinary circumstances no advantage is taken of
this hot water cirenlation, save when the bath is used: but that
when such a plan as I have indicated is adopted, it is always
effecting some good in subserving drain and soil-pipe ventilation.

Docs the plan ensure a constant entrance of ilrosh air info
the inlet, and altogether do away with down drafts? 1 am in
a position to say that in the case in which it has been applicd
that most assuredly it does, and that its effeet has heen uni-
formly satisfactory when tested under vavying conditions of
the atmosphere; that the opening of the ground level thus
becomes invariably an inlet; and that the draft created is
sufficient to draw in the smoke of burning paper from a
distance of 6 inches from the opening, when the external
atmosphere is quiescent and external air-currents are providud
against.

DISCUSSION, 193

TIf then the plan is efficient—and it appears to be so—it will
provide a comparatively costless and a very simple menns of
effecting a greatly improved drain and soil-pipe ventilation,
which will e weleome to those of us who consider that if such
ventilation is a necessity at all, it shonld also he a necessity to
effect it with the greatest possible degree of cfhiciency !

Dr. J. Groves (Cavisbroke) said that people too often lost sight
of the faet that there was a natural law which controlled ventilation
everywhere—the law of {ho diffusion of gases, If Jingincers would
only kvn\n this law always in view there would not be so many
lantentable and ridieulous failures. Of conrse, if they made the air
in the soil-pipe warmer than the sewer air the air would pass up,
but if 1he air in the sewer was warimer than they made the air in the
soil-pipe it would go down,

My J. I, Bann (Portsmouth) said this matter was one in which
even those of them who had been the least time at work had had
some experience.  Quite recently he came across an instance of the
value of inlet ventilation at the foot of the soil-pipe. IHe had
examined {wo adjacent venlilating-pipes, one of which smelt very bad,
while the other was quite sweet.  On examination he found that the
air inlet near the foot of the one which was offensive had been closed,
while in 1he other the current of air kept passing at all times, and
the soil-pipe was free from smell.  One more difticulty in the way of
getting ventilation in house-drains as distinet from sewers was that
the loeal authorities were so dreadfully handieapped in their insistance
upon the right system, and the inspection of that system when it had
been earried oui. 1le thought it would be a matter of the greatest
public service it they could get some one of undoubted experience to
insist upon the advisability of bodies who had the health of n district
entrusted to them having powers to see that proper sanitary arrange-
ments in this respeet were carried out in every house.

AW, 1L Axronp, M.B. (Southsea), speaking as a medical man,
said he regarded it as the duty of the profession to which he belonged
to prevent rather than to cure disease. The difliculties they met with
from obstinacy and ignorance were wonderful, and in this matter of
insanitary arrangements in houses, as matters now stood they could
ouly do away with the nuisance after the cvil was done. e had
come to the conelusion that house drainage ought to be done by the
]t‘)cal anthority, and not left to the owner or builder of the house.
rI‘he anthority should do the work and charge the cost to the owner.
They had in Portsmouth a most elaborate system of drainage, satis-

N

i w———

A7 Tt

e mere et

.

e g e e e o g - e

4 Wi et ot o b St £ ot = B -

v b gy e




—

Pl i ey

AT T T

e e, i b T ek W 1 T T (L A LD Y LY W

i i ot T it A ] L W

e

LSRN

TN

e § A it g e il A LB ol L B 1 i 1 - g e e b« bl T e ! M i ol L, o e BT T O

el e i

TELAY

DR R P
i b — Bk Ar—————_ fp— 1 - b ! e A ©

e s e e e .y o 2 e e A ety

TR R T M T Lo
s g e

“

o 0
R

L e e Pt skl b LA A PR TITREH,  BRALIY, | AL ALS p T "aiamg

[P

AT

;.
E
i
|
!

arwdrn

T s T L T

- LR A Al
|
i

1914 DIRAIN AND S01-PIPE VENTILATION,

factory in the extreme, but the houso connections wera in miny
cases not so satisfactory as they ought to be,  The dilliculty was that
people did not know how to do it, or would not go to the expense,
Therefore he contended that the authority should do the work as it
ought to bo done, and chavge it to the owner, 'l‘.fl:l!, e felt, waoull
be the only way to insure a lower death-rate from infectious disenses,

Mr. Tos Naxsox (London) said it is always well fo strive after
tho ideal, but often there is a great distance ln-t\\'!xl.!lm_ fival
aud what is actually efficient.  The ideal of drain ventilation is ’t>hu
passage of o constant current of fresh niv through the drain, “The
seheme foreshadowed by the reader of the paper was hatan impossiblo
one, and should the necessities of a case require it he would be one
of the first to adopt it.  He thought that eflicient ventilation could
De obtained by fising the ventilating-pipe on a wall having « sonth-
east, south, or west aspeet, so that it might bo wirmed by the sun in
Tot weather, anedl the ordinary current inereased when putrefaction
was most rapid; this would keep the house-drain sweet: without
going to the expense of Dr, Kenwood's scheme,

Mr. Winnias Ciazsoxer (Blackpool) said that it had fallen to
lis lot to be one of the much sbused individuals, a plumber, and J')r.
Kenwood's paper dealt with that portion of Hll‘lil:ll'_\' \\'(n']c.\\‘l'th which
plumbers were most intimately concerned. 'l he town of Blackpool,
from which lie came, was in an especially favoured position in his
respect, for they had a savitary inspector and stafl of men who had
nothing to do but inspect drains, on the house-to-house principle,
1le was rather afraid that the cure suggested by Dr. Kenwool would
not act well in practice.  There would be a difliculty in keeping the
water at a suflicient heat, with an ordinary bath supply, to be of any
avail when placed round the soil-pipe, and he did not think that enc
could be guite sure of preventing its freezing in winter unless it was
covered with felting or some similar protection.  1le was also _rall_lt'l'
inclined to think, as Dr. Groves had suggested, the order of ventilation
might. at times be reversed, 'With regard to mica flaps, ns the reader of
the paper had #aid, hie had found them break easily, and they required
constant attention, which domestic servants did not give to them.
One of the principal causes of their breakage was the pressure of awr
in the inlet-pipe, when the closet, probably a couple of stories higher,
was discharged into the soil-pipe. The prevention of all the evils
Dr. Kenwood deseribes can be effected without any of these contri-
vances ; in a system of house-drains effectually trapped from the main
sewer and the inside of the house, but open from inlet to oul]f:i, it
the inlet was carried up above the eaves and the outlet a little higher
up the chimney stack, if convenient, and if not up the roof to the
ridge, then the constant displacement of air in the soil-pipe ﬂ}ld
drains by the discharge of closet, bath, sink, and rain-water gulhes
would of itself, by natural means, prevent any danger or nuisance
arising from stagnation of air in the drains, and any emanations
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that might- avise would be delivered by either the infended inlet. or
outlet, and in cither ease high enough in the air to be practically
harmless,

Mr, G, J, Symoss, RS, (London), said that the real question
was that of the specilie gravity of the two liquids, Cold air descended
while warm went up, awd in that they had tho real explanation.
With regard to this guestion of ventilation he desired 1o divect
attention to the elear and able article by My, W, N, Shaw, F.IR.S,,
on * Warming and Ventilation” in the *Treatise on Hygiene,”
which had just bLeen issued by Me, Shirley Murphy and Dr.
Stevenson,

Me. W, L Prervenen, FRIELBA. (Wimborne), said there was
nothing in sanitary avrangements more important. than the question
they were now disenssing. It was no use having house drainage
carefully designed and exeented unless the drains were ventilated
properly, and he hoped nothing that had been said would prevent
people maintaining the system at present laid down in the Model
Bye-laws of having the two unfrapped openings in every system of
lionse drainage until something better was found out.

The Prrsiprstof the Seetion (Mr. Jayes Levoy, FRILB.A.) said
he looked upon the ventilation of drains in the light of a safety valve,
and he should be very sorey if any discussion they had should make
the general public lose confidence in the ventilation which already
existed, Though the system now adopted was ineflicient, he shonkd
be very sorry to see the day come when the ventilation should be
given up, for in some form it wag essential.  They might eriticise
more or less the model Bye-laws issued by the Local Government
Board, but let them consider the conditions of towns which had no
Bye-laws at all! A case had reeently been brought to his notice
in which it took about five years to get Bye-laws passed for a town,
and the only remedy he could suggest to avoid such difficulties was
that a Building Act should be passed to do away with Bye-laws
altogether,  hey had a Building Act for the Metropolis, and he did
not see why they should not have one for the whole of the country.
Local surroundings could be dealt with by the loeal authority, but
the strength of a wall was the same, and the laws of gases were the
same all over the kingdom. And there would moreover be this
advantage about it ; there would be a certain amount of appeals, and
the decisions which were given would be of use in guiding the
community at large, the one law governing them all. The sooner

they got legislation of that kind the better it would be for all the
country,

Al 1L R. Kexwoon, M.B. (London), in replying to the disenssion,
said the question had been raised as to whether the suggestion which
he had made would be satistuctory in practice; well, it had been put
Into practice and was found to work most eiliciently. Ile was
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196 POLLUTION OF RIVERS AND CANALS,

assured, in the case where it Liad been tried, that the provisien was
suflicient to ereate a continnous indraught 3 but he regretted the faet
that hitherto e had not, himselty had the opportunity of witnessing
ihe plan in operation,  With regard to the accusation made that the
aim of n constant up-current was too idenlistie, he wrged that they
must go for ideals or they would ceaso 1o make progress, i aiming
at an ideal the result was never more than an improvement in the
original state of things 3 the ideal itself was never vreached, e did
not vonsider that any suggestion likely to effeet good should e
considered 1oo idealistic when it had reference 1o the Publie Health,
As to the question of aspeet, ho thought it was going rather too far to
suggest that aspeet alone would insure a suflicient diflivence in the
temperature all the year round, to effeet muel in the matter of dr:.un
and soil-pipoe ventilation, though it was doubtless o faetor which
should be taken advantage of whenever possible, when planning the
sanitary provisions of a house, e could assure the gentleman who
feared the effects of frost that it woeuld be found practicable fo guard
acainst this danger in the manner he had indieated in the Yaper,
i.¢, by the use of felt and a wooden casing.  With regard to Drs,
Stevenson and Murphy’s # Treatise on Hygiene,” mentioned by Mr,
Symons, it could be read with the greatest advantage by all;
Prof. Shaw had contributed a most able article upon * Warming and
Ventilation,” in which the physies of the subjeet were treated of most
exhaustively, and from which much valuable information might be
gleaned.  In conclusion ho thanked those present for the kindly
interest with which they had received the paper,

On ¢ The Dollution of Rivers afui C mm_ls by Jl.amtjhctm'ing and
Industrial operations: with special  reforence ”!0 recent
processes  for the prevention of such pollution,” hy W,
Ilerworrtn Cornixs, F.C.8, F.G.8, I.R.ALS,, &e, &

Tug recent action of many of our County Councils and Sani-
farv Authoritics, together with trading-concerns aud riparian
owners possessing pecuniary interests in the preservation of
water-rights and river and canal carringe, has um!uubteslly
wronght mueh good, and served a most useful purpose in calling
public attention to the alleged danger to public health arising
from the grave pollution of rivers and canals by matter other
than sewnge. o

In speaking of {his pollution, T purpose dividing the term
«pollution™ into two separate and distinet parts:—Ilst. The

W. MEPWORTH COLLINS, 107
pallution by manufacturing and industrial operations; and
dud The pollution by town'’s sewage; but L only purpose
dealing with and considering the former of these in this paper.

“Phe diffieult problem,” as my late friend Dr. Angus Smith
deseribed the viver pollution by manufaeturing refuse question,
would now appear {o he no longer ditlieult ; and it is a subject
for more than surprise at the absolute apathy displayed by many
of the local authorities, constituted to deal with the matter, in
exercising the powers conferved upom them under the liocal
Government. Board Acts, and the Rivers Pollution Prevention
Aets,

Phe illl!ml‘filll(‘c of the gqnestion eannot be over estimated, and
this is evideneed by the lluct that nearly every volume of the
Transactions of this Institute contains valuable contributions on
the subject by many of our most eminent sanitarians and
cliemists,

The extent also to which the matter has engaged the attention
of the inventive mind is exhibited by the Official Journalof the
Patent. Ottice, which, at the same time, indieates the character
of the ontside attention which has been applied in endeavouring
to secure the desired end by simple and economical means; and
to effeet this in suelt a manner as to thovonghly prevent any
complaint or objection, at present in most cases only too well
founded, of efluvium nuisance avising therefrom, and a con-
sequent. danger {o publie health thus ereated.

t is, somewhat unfortunately perhaps, a common practice
when speaking of sewage to include in such a term the waste
waters from manufacturing operations, which in many cases
pass directly into the sewers, although we can hardly look upon
sewage as composed solely of human exerement diluted with
watery but as water polluted with a variety of other matters of
an organie character in suspension and solution in varying
quantitics,

The refuse or waste waters from many of our manufacturing
and industrial processes are passed, in multitudes of cases, direct
into the sewers, with obviously dangerous vesults, which we shall
consider later,  In the case of large works, generally situated
on o near a stream or canal, the rviver or water from other
sources made use of in the works is afterwards passed direetly
into the river again but in a highly polluted condition through
its adimixture with the special matters made use of in the
several technical processes carvried on in such works.

These cfiluent waters, in most cases highly polluted with
mineral and organic matter of a poisonous or dangerous nature,
are then permitted to pass into the nearest watercourse and
thus hrought into intimate admixture with the sewage and
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193 TOLLUTION OF RIVERS AND CANALS,
organic matter contained in such stream and the adjacent yviver,
and more or less chiemical action is thus immedintely et up,

Phe fouluess of the viver is thus increased as it flows nlong,
and time, together with other peeuline facilitics, is thus nfforded
to enable chemical veaction and decomposition of the complex
organic matters contained in both sewage and manudacturing-
refuse to progress,

Plese matters thus aeting and re-acting on ench other remder
the water not only most offensive fo the sense, but also a prolific
source of injury to health by its abundant nauscous gaseous
emauations.

There can be no doubt that our rivers and streams in this
state are absolutely injuvious to health, and in a condlition to
readily encourage, foster, and propagate a typhoid or similar
maliznant outbreak,

In spite of the © Rivers Pollution Prevention Aets,” of the
enormons amount of money, public and otherwise, expended on
works for the mitigation ‘of river-pollution, and in litigation
conmected therewith, it is most unfortunately the case that the
rivers aud canals are, in general terms, more poltuted and in a
worse state of filthiness than they used to be, nlthowgh they are
probably less polluted by sewage matter in ils gross condition,
As an Instance in point, the following results of my analyses
chow the state of the Irwell at Manchester in 1882, and during
the present year:—

TasLy 1.

Sample Markel, May, 1832, May, 1502,
1. Total SOHUS veveerecrrerrrrerssecsnsnnererraessaneens| 12203 16004
2, Total Organic Matter i, A B hirhd
4. Total Mineral Salts. i 19 H0 101-00
4., Total Solids in Suspension ...cvcceeereens 1726 2063
B, ATIIDONIA covveirsrsrnrisrsasenanssrsinrosescestatense 0963 090.0
B, CDIOTIHE  cvveusrrcrsnanssirrorsserasnienianssnnvesass 6300 11044
7. Oxygen absorbed in one hour .......... 2909 4000

In the casc of an “industrial river,” the clear bright water
rising from the hillside comes to the first manufacturer who has
works on the stream, and hie takes for his purposes, whatever
they may be, that which the people in the towns would be
wlad of for domestic use. If used simply for power, it leaves
his works without receiving any injury 3 but hecause it is pure
and clean it is immediately taken up by the dyer, ralico-printer,
bleacher, paper-maker, woollen manufacturer and dyer, cach of
whom requires such water, After they have done with it they

W, NEPWORTID COLLINS, 169

ass it from their works in a more or less highly polluted con-
dition, as the following results of my analyses indicate ;—

"Panni Ho—Eluent from Paper Mannfacturing.

Water EMluent
Lefore use, | No, 1NN

Efhtent
Nu. 2 Mill,

Enloent

Sample Marked, No. 3 Mt
No, 3 Mill.,

L Total Bolid Matter  o0nl 106 B1573 107430 144553
2, Total Organie Matter ... iR ] HINALY] G400 10673
3, Tots] Minerd Matter ... 67 10450 100:0) g7:00
4, ‘Total Rolids in Suspension, 16 G5000 uH-30 1240-00
O Temporvary Hardness ..., tih 1:06 167 500
G, Permanent Hardness ... 4-H0 11-00 12:0) 1363
T, Total Harduess coovvevennennne H05 12-98 1707 1863

'Tante HL—Strong Alkaline Lfluent from Paper Works,

Fluent
Wood Pulp.

Entuent feonn | EMuent from

hH ) Heth :
vnple Marked Siraw Bolter. | Esparto Boller,

1. Total Solids and Akali .o, 59 62 60
£ Total Organic Matter .ooevinnn 73 90 62
J. Water..... 848 848 8588

TasLe IV.—Epluent from Dleach Works.

. . Wat . No.1 Work {0, 2 Work
Hample marked. I)ofu:‘c ‘inrsc. l (;iﬂlucl?ll:ks h%ﬂ?]uglﬂl:kg
1. ‘Total Solid Matter .oviveivvniennnens 161 135162 149130
2, Total Orgunie Matter .....ovvviienns 26 46-32 41°00
3. ::utal .\|in_vl'a|l Matter .oocvivninnnnss 115 (HIFRU] 500U0
4, Total Solils in Suspension......... 20 700-00 85030
5. Temporary Hardness .. 11 12:30 1620
'I_‘r. Penuanent Harduness coooovvniinne. 53 21:00 2530
7. Total Harduess covveiviniiieseniiienne. G4 3330 41'50
Tasre V.—Iigluent from Dye Works.
. . Wat No.1 Works | No. 2 Work
Sample marked. bcforrtly ":IIISB. (iinlueuol]: ? (}Il]lum?kl: !
1. :l‘otnl Solid Matter .ccivecrrrsecennes 2112 37860 36840
?. 'I:uml Organic Matter ....... 302 2060 32-00
3. l‘otnl .\lil_:erﬂl Matter ...oovvvevnnes 14-20 149-00 12040
‘,!' Total Solids in Suspension......... 3:00 20000 21600
b, Tewporary ilardness ... 1-40 62 73
9. }:emmnem Hardness ............ 5H0 109 150
i. Total Hardness.......vvee. cevrnes 6:90 171 22-3
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TOLLUTION OF RIVERS AND CANALS,

TasLe VI—Egluent from Calico DLrinting Works,

' Water N 1 Wurks PN 2 Warka

Sample marked. belure ne, Eluent. YNlwent,
1. Total Solid Matter ...cecinviiinien 2000 | 38513 S0
2. Total Orgunic Matter v, (20 | HHUFHL HTELY]
3. Total Mineral Matter oo wE0 b 183 120-00
4, Total Solids in Suspenrion., ... 400 | 20600 [HIREL
b, FPemporary Hardness e, 000 ! 1150 P23
3. Permnnent Hardness oo, aeh | 1700 1940
7. Total Harduess .oiivvcieieinainnnne 45D ; RESE L HIE 1Y)

To all these industries, and others besides, puve elean water
is & necessity, and it must be got from the spring, viver, or well 3
or if from other sources it must undergo certain filtering and
cleansing processes befove being fit for use in any of the
industrics referred to. It is havdly, therefore, a matier of
surprise to find works upon works engageed in such industrics
occupying sites on a stream up to within a fow Intudred vawds
of its source. The result of this is, of course, to absorh the
whole, or nearly the whole, volume of the stream which is the
outlet of the drainage of the adjacent country; a further result
is to put on one side altogether the right of the dweller on the
bauk of the stream, and general ripavian rights to, and interests
in, the use of the water of the stream.

By this action it woull appear to be sometimes assumed by
the polinter that the extent of the evil, or the magnitude of the
profits avising from {he abuse of the water in various processes
of manufacture is in itsclf a suflicient justification,

1t is only in very rare instances that anything in the shape
of scrious efforts have been made by such manufacturers to deal
with their efffluent waters; and generally such attempts have
taken the form of inadequate, clumsy, and hadly designed
settling tanks and filter-beds, or arrangements for straining the
foul water through canvas or coarse cloth, followed by very im-
perfect filtration, But in a very great number of cases the
foul waiers are simply allowed to pass away as best they can,
without any cffort being made to eficet any improvement or to
remove the polluting and noxious matters with which the water
has hecome so grossly contaminated.

; .

These foul waters are thus rendered dangerous to animal and
vegetable life; and thence by passing along into the rivers, and
mixing with the sewage maiter contained therein, a fresh
danger arises,

The river is thus converted into a most noxions and offensive
liquid, destructive to animal and vegetable life alike, and a

A
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W, HEPWORTID COLLINE,

grave dunger to the publie at large.  The whole volume of
water 35 thus rendered not  only useless, hut  absolutely
dangerons, withont previous purifieation, to those lower down
{the stream,

Phe black, filthy, fetid viver, earrying with it every species of
abomination thus proceeds on its course—a common sewer,
The Municipal and other sanitary anfhorities complain, generally,
that the rivers are polluted by sewage and manutactuving
vefuse of all Kinds lw}urc the waters reach them; that such
vivers ave offeusive 1o the sight and swmell; that they are
dangerous to health; that they are injurious to steam engines
andd machinery,  But, in spite of all this, such anthoritics all
continue to poury and allow to be poured, all kinds of liquid
(lth into the streams, and thereby convert them into common
SEWCDS,

It would, thercefore, appear to he a decided advantage, from
every point of view, to prevent the waste polluted waters from
industrial operations mixing with sewage mafter at all. There
does not. appear to he any reasonable cause why every manu-
factarer should not be compelled to deal with his polluted
waters on his own premises.

The prevention of pollution by liquid manufacturing refuse
undoubtedly possesses very much more formidable difliculties
than dealing with sewage alone; while the diflienlty of dealing
with the compound pollution—sewage ples manufacturing liquid
refuse—is no doubt very much greater than cither,

From my intimate knowledge of, and daily experienee in,
manufacturing operations necessitating the use of very large
volumes of clean water, 1 have no hesitation in saying that
every one of the polluting-liquids from the works referred to,
and which at present damage the rivers to such an inealeulable
degree, can be kept out of the streams altogether. Such foul
waters ean in every case be sufficiently purified to admit of their
passagre into the river without the slightest prejudice to it.

This can be readily effected withont interfering with existing
manufacturing operations or interests in any way; and in most
eases it would appear to be accompanied by a decided profit to
the manufacturer. The waste-waters from the several industries
mentioned appear to be among the chief sources of such pollu-
tion, s the tabulated results of my analyses show.

In the cases of the North and South Bsk rivers, it has been
amply demonstrated several years ngo what the manufacturers on
those rivers could do when compelled; and I have no doubt that
if our Sanitary Authorities, who have already powers under the
several Local” Govermment Board, Public Health, and Rivers
Pollution Prevention Acts, to deal with offences of the character
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202 POLLUTION OF RIVEIRS AND CANALS,

indicated, would only exhibit a litfle more energy in applying
and enforeing sucl powers, we shoull find corresponding
improvement in our vivers and canals, and consequently a lower
death rate,

Possibly the most effective and ceonomical methad of dealing
with the cnormous volume of pollution from manufacturing
souvces is Dy concentration and evaporation, followed - hy
condensation.” This system presents the least difliculty, and
certainly vields much more satisfactory yesults than auy system
of chemical freatment, settlement, or iftration.  Knormous
volumes of highly polluted and poisonous waters can e quickly
and most cheaply (L‘:llt with by specially designed evaporators,
the best type of which would appear to be the ‘Theisen-Ashworth,
which serves the purpose of *smoke-washer” as well,

The foulest effluent from mannfacturing opevations can thus
e readily and cheaply disposed of by evaporation, and con-
densed, and consequently elean soft water returned o the river
in its stead. This may therefore be looked upon as the Iatest,
hest, and most seientific and suceessful solution of the problem
of cconomically dealing with manufacturing liquid refuse,

Pk Presipest of the Seetion (Mr, James Lemon) said he could
have wished that the paper they had just heard had been read in
Manchester, for in the neighbourhood of the Irwell it must have lead
to a discussion of great length,  He contended that the polluted
water from the manufactories should he kept clear of the sewage, for
its presence enormously inercased the difliculty of precipitating
sewage. o put the matter phinly he asked, was the larger part
of the commwunity to have its difliculties increased and to incur a
large amount of expense to favour a small minority?  The amount of
polluted water which found its way intothe sewage was a small thing
compared with the whole of the body of the sewage, but it largely
increased the dilliculty of dealing with it.  The diflicnity he felt
might be remedied by colleeting all the polluted water in an iron pipe,
taking it to some common point and dealing with it by chemical or
some other known means,  He thought it would be faiv to the
manufacturers if the whole cost of this operation was levied upon
them and he believed they would meet it readily.

Mr. 11, P. Bovryois, M.Inst.C.E. (Liverpool) said the remarks the
President had made had rather forestalled him, but eoming from the
North he could cordially agree with what had been said. ‘The paper
would have been a great benefit if it could have been read iu the
neighbourhood of Liverpool. No one who did not live in the North
could imagine the extent to which rivers were polluted. There was

DISCUSSION, 203

no oceasion for analysis to Do taken, tho water was often as black as
ink aud worse than an open sewer, and this was nuinly due fo manu-
faclurers. refuse.  The diffienity of dealing with the question was
however very great, and there was he believed a great field open for
chemists to find cul how some use might he made of manufacturers’
refise and waste,  The suggestion made by the President of a special
gower wits he thought o very goodone,  In Liverpool the waste water
from chemical and other works had actually been found in some cases
{0 destray the sewers into which they flowed, and they had now had
{o put in special aeid prool sewers to carry ofY these objuctionable waste
praiducts, which were in addition often {urned into the sewers at high
temperatures.,

M J. Onoriey (London) said the writer of the paper spoke of the
growing pollution of rivers. Speaking as a Barrister he admitted
that a manufacturer might have the legal right to pollute a river to a
cerlain extent.  But, say & manufacturer had a right to fhrow in a
hundred gallons of refuse a year, il they looked into it they would
find that this amount was increased year by year, so that by imper-
ceptible degrees more and moro damage was done to the river, He
thought that the seetion ought emphatically to express the opinion
that it was inimical to the welfara of the community that these
mamfacturers, who had a title to pollute a river to a certaln extent,
should bo allowed little by little to inerease that pollution,

Major Lavorock Frowenr (London) said he cordially endorsed
much that was contained in the paper and particularly with regard
to the difliculty the polluted refuse from factories created in sewers.
At Tottenham there was considerable difliculty in dealing with the
refuse from an india-rubber manufactory, and the task of gelting rid
of the stinks from this had been insuperable. The London County
Couneil had at last taken the whole of the sewage info its sewers and
arried it away, to improve the condition of those eminently Saunitary
places, Barking and Crossness.

My, J. Ornprieny (London) asked if it was not within the power of
thie Section to pass some resolution upon the matter.

Pur; Presioest of the Section said he certainly thought they
should do so, and moved: “That in order to prevent the increased
pollution of rivers by manufacturers’ refuse, enlarged powers should
be given to local nuthorities Lo compel the manutacturers to purify
the polluted water, and in default the local authorities shonld have
power {o earry out the neeessary work at the cost of the oflenders,
and that The Sanitary Institute be recommended to take action
accordingly.”

Mr. J. Orvrienp (London) seconded the resolution, which was
earried unanimously.
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204 NOTES ON SEWAGE TREATMENT,

« Notes on Sewwage Treatment,” by C. 1, Cooren, Assuc,
M.Inst. C. 1.

As many papers and books have from fime fo fime been
written treating more or less fully of the vavious branclies
of the subject, it has appeaved to the writer that o few notes
setting forth points, ult‘mugh not new, might be viewed in
a light which would add to their interest.

The writer proposes to divide sewage treatment into the
three following classes :—

TREATMENT, MEANS, RESULT,

1. Natural ...| Irrigation and filtration, | 1'urification effected by nitrification.

o, Electrical.[ Electrolyses,  coupled
with salts of iron
from electrodes,
various ' Partial removal of argunic matter in
the form of a precipitate,  Subse-
quent purification of efiluent re-

tarded,

3. Chemienl.! Addition  of
chemicala,

NATURAL TREATMENT.

It is now gencrally admitted that the purification, or, as may
be more correctly termed, the nitrification, of organic matfer
is effected by nitrifying organisms,  Although there appears
to be much doubt as to what particular organisms, when separa-
ted from their companions and placed apart from their natural
home, will cffect such beneficial results, stil), nature has pro-
vided in rich moulds an abundant supply of these workers
which can effectually reduce the most offensive organic matter
to innocuous inorganic substances. J

Similar supplies of miero-organisms can be cultivated in sand,
even of considerable coarseness,

The writer has applied the term “natural treatment” to that
effected by micro-organisms in the ground and filters, By
taking advantage of the method of treatment afforded by
nature, it would appear that the health of the surrounding

C. Il. COOPER, 2005

Qistrict is rather henefited than otherwise; thus, on the sewage
faems competing for the City of London’s prize, offered in
1880, the death-rae was only 4 per 1,000,

Mr, Reechling. in his paper read in April last before the
Institution of Civil Engincers, on the Berlin Sewage Farms,
mentions that for the five years ending 1889 the total death-
ate amongst a population of nearly 8,000 living on these farms
(for the greater part misdemeanants), was only 75 per 1,000,
and the zvmotie death-rate 2:53 per 1,0005 and he further states
{hat “nearly every report mentions that in no recorded case of
death was it possible to frace that it had any conuection with
sewage furming.”

For many years past ab certain sewage farms, of which
Wimbledon is one, filtration through the ground to the subsoil
drains has, as far as possible, been prevented, as it was found that
a much better effluent could be obtained by allowing the sewage
to run over the surface. This led the writer to believe that
ihe work of nitrification took place at or near the surface; but
it was not il the result of the Massachuselts State Board
experiments on filtration of sewage was published that he saw it
elearly demonstrated that such was the case, In this report
the number of wicrobes found per gramme of sand and nitrogen
ier 100,000 parts at varions depths is given in the ease of filters
kus. 1,2, 4, and 6. Taking the mean of the results for May
and June, 1889, the microbes found in the st inch averaged
792,200 p.er., in the 2ud inch 473,120 p.g., in the remaining
58 inches 33,967 p.g.; and the nitrogen per 100,000 parts at
similar depths was 64+71, 18°3, and 3-14,

The fact that the microbes near the surface perform the
greater part of the work of purification leads us to the important
question as to what soil provides the best home for these
oruanisms to work in, and also whether more work is done where
the soil is protected by a cerop or left fallow.

The writer would impress the necessity for giving all irrigation
ground even slopes without any places where water can lodge.
The fall of such ground should be in excess of that usually
given, not in any case less than 1 in 100, and may run tfo
1in 20. 'The most perfect permanent irrigation meadows that
the writer knows of are those laid out by the late Duke of
Portland, which take the sewage of Mansficld. These meadows
are supplied from a canal conveying the sewage in a rather
dilute state; at one point the canal crosses a valley on an
embankment ; during heavy rains the reservoir formed by this
embankment can be filled, and the water thus impounded used
for irrigation during time of drought. TFor the most part the
surface gradients of these meadows are considerable.
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2006 NOTES ON SEWAGE TLEVIN EXT.

MECHANICAL SEPARNTION OF SOLIDS,

A considerable difficulty in dealing with sewage is occasioned
by the organic matter being dispersed throngh some 2,000 fimes
its weight of water.  If we can mechaniendly sepavafe part of
queh matter, in the great majority of eases it can be wore
readily dealt with, and the altimate puritication of the remaining
water can be efteeted with less Fability of nuisanee or damage
to certain crops.  In the case of treatment by eleetricity or
chemicals, mechanieal separation forms an essential part of the
process,  Such sepavation may he eficeted by settling-tanks,
filters, or to a small extent by sereens,

So long as sewage has suflicient velocity, as it should have
whilst flowing in o sewer, it can caryy all freeal wd other matters
vencrally met witle; this velocity is partly or entively lost when
the sewage reaches the settling-tank, and heve matters in
suspension are precipitated, more or less efticiently, accovding 1o
the retardation of the current, and the time allowed for such
precipitation to take place.

Tanks should therefore he designed with due regand to
cconomy, so as to reduce as fur as possible all currents,

The hovizontal form of tank usually met with is pacticolaly
favourable to the formation of currents when used continuonsly,
<0 much o that part of the sewage stands for hours without
heing changed, and thus throws the greater part. of the tank
out of action.

Ierr Carl Kinebiihler, Town Engineer of Dortinumnd, designed
o vertical tank, somewhat in accordance with a tank patented
in this countey many yeavs ago,  This tank consists of a vertical
cylinder 21 ft. - in. dinmeter by 29 ft. deep, having an
inverted conical boftom.  The sewage is admitted at the base
of the eylinder, where it is distributed by hovizontal arms;
from these it rises in a vertieal direction to a series of troughs
placed at the surface, by which the etHuent is drawn off, whilst
the suspended matter that falls is collected in the conical
bottom, from which it can be drawn off while the tank isin
work. In this tank there is little or no dead water; the pre-
cipitate that falls passes through the sewage as it flows up,
forms as it were a continuous shower, which tends to feteh down
any precipitate that may be rising. A tank of the sizes given
is said fo be eapable of “treating 1,000,000 gallons of sewage
day, and could be constructed about London at a cost of say
£500. _

To still further effect purification a layer of filtering material
may be introduced instead of the troughs.

AMr. Herbert Wollhein has patented what he ealls © the

¢. 11, COOPER, 9207

radial system of sewage precipitation,” which consists of two or
more segmentul tanks,  The sewage is reecived in a round
chamber af. the centre, from which it can be admitted to one or
all the segmental tanks radiating from the ecentral chamber;
the eftlnent is deawn off by a weir on the outer or ciremnferen-
tial wall.  The tank hottoms face towards the centre when the
studge is drawn off. - These tanks possess many advaniages.

I irRATION,

IFilters for sewage may he divided into two classes—Roughing
or simply meehanieal filters, and Nitrifying filters. )

A wood example of small tanks with roughing filters may
he seen where the Thigh Level Sewer enters the Wimbledon
Sewage Farm,  These consist of two tanks 25 ft. by 25 ft.
with 1 chamber between, into which the sewage flows, and
from which it is admitted to 1he lowest level of the tanks
by two valves; these et as outlet valves in cleansing the
tanks.  Near the surface ihe entive of these tanks are
covered by eight inches of rough filtering material, and through
this the ehluent passes,  For the purpose of treating the High
Level sewage no chemical is admitted, and so great is the
purification effected by this mechanieal means that during
{he spring, swmery and autumn of 1889 the sewage of nearly
4,000 persons was continuously applied to two and » half acres,
with the exception of a day or fwa’s rest now and then.

These filters are roughly cleansed about once a week by
allowing what water may be standing on the filter to flow down
when the central chamber is emptied, and all sludge that has
acenmulated is allowed to flow to the sewage works where it
an be pressed.

These filters act in no way as nitrifying filters, as the filtering
material is not aerated, The writer las designed somewhat
similar filters, which are now heing constructed for Maybole,
Avrshire,

The hest results obtained with nitrifving filters are those got
by the International Purification Company, who remove the
suspended matter from the sewage before it is admitted to the
filter, and in addition take the precaution to keep the surface of
the filters eleansed; by so doing a final cleansing to sewage is
s:u'(l to be given at the rate of 100,000 persons to the acre.

I'he sand filters experimented on by the Massachusetts State
Board, where raw sewage of a dilute nature was admitted
(witheut previous cleansing) on to a filter which received no
cleansing, gave splendid results as to pure cfiluent, the amount
treated belng proportional to upwards of 5,000 persons per
acre,
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208 NOTES ON SEWAOE TREATMENT,

Cnemicsr TREATMENT,

Althongh the prophecies of certain chemists as to fhe for-
tunes to be derived from chemical treatment have proved
untrue, and further, it is now gencrally admitted that chemical
treatment of ifself cannot give o satisfuetory cilfuent, still there
is considerable misconeeption as 1o the amoeunt of purification
that may be effeeted by chemieal means,

The Tollowing Table gives the results of thivty-fonr experi-
ments made by the Massachusetts State Board of Health,
which are borne ont hy a much larger number of experiments
made by the same Board :—

Swnumary of Results of Darrel Freperiments to Oct. 1, 1889,

\ [ rrl'crrtnl.
.\nnlnl:cr il;‘f cent, aibnnl.

I B

Cost of !
Chemileals,

Lo, et Experle | fenltiem
inhabkitam ammon
] ::"'mm”;.'. WieheE, ] renoved. i r'l_,m':,‘_"l"
Sewnge nfter seltling  vovvnvernnnnn § 000 10 30 20
Efluent with— |
TR b3, of G cioinieeinnieeciensinnnng 1t O Rilj |
F00 1ha, 0l veveeeviirereenroniiseennneenss | 23 2 27 40
50 1bz, alum and 700 1bs. lime ... 84 b 37 48
HOU Lha, coppers e crrnnsrennnens Y 1 W 21
£0) lba, copperas and 703 1ba. limp ... 20 6 18 )
120 Tba, feric oXide coveereeeieesiiinss see, 13 2 61 43
120 1hs, ferric oxide and 70 lba, lime, 24 H o7 bl
Average for cliewmicals i -10 44 304

Taking the average of chemical treatment given in this Table
it shows a removal of about fifty per cent. more albuminoid
ammonia and about the same percentage of combustible matter
at a cost of 19 of a dollar over mean settling of sewage,  This
appears a poor return for the ontlay, but on the other hand the
chemicals act as deodorants, and by so doing retard decompo-
sition, and it appears from observation that nitrification in the
case of irrigation is also retarded. ,

Many persons believe that the greater the proportion of
chemieals that is added to the sewage so much more is the
purification effected increased.

When Dr. Dupré aud Mr. Dibdin, about 1884, sugoested, as
the best known process, that four grains of lime and one of
protosulphate of iron per gallon should be added to the sewage
of London, the quantities were ridiculed as homwopathic. One

of the principal reasons for this recommendation is to gunl‘il

against dissolving matters in suspension by the addition of more
lime, as Mr. Dibdin stated in a paper read before the Institution
of Civil Engincers in 1887, * the point it is deemed expedient

R
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to guard against is that effecting the precipitation of the last
fow traces of solids, It is important that the putrescible
matters in solation should not be inercased tenfold for the
fragmentary quantity it is endeavonred to remoyve in order to
render the efiluent perfeetly hright.”

The feath of this recommendation is clearly shown by Tables
and dingrams given in the Report of the Massachusetts State

Board of Iealth,

SCREENING SEWAGE.

The amonnt of work done by sereens is small when compared
with the other methods of removing solids, but in the case of
pumping, and when it is intended to press the sludge, the use

of screens cannot well be dispensed with,

[For discussion on this paper sce page 217].

On % The Treatment and Disposal of Sewage and of Sewane
Sludge,’ by Antiiur ANGELL, Public Analyst, South-
ampton.”

Tis Congress would in my opinion searcely fulfil its funetions
in entirety were not the above really great and important
question duly discussed.

It is not. proposed on this oceasion to travel over much beaten
ground, vet, by way of preamble, it appears to be necessary to
make a short reference to the more immediate past history of
what has been termed the science of sewage treatment.

With the introduction of water closets and sewers there
arose the difficult question of how best to deal with the accu-
mulated sewage, and it behoves this Institute to disseminate
information which shall keep the public up to date in the
progress made towards the solution of the problem.

The most natural way to deal with sewage is to return to the
soil that which has been taken therefrom, and so to enrich the
carth and quickly to make use of materials which would other-
wise lie idle for a time. This is the cry which continually
goes up from the irrigationists. ‘

If we existed in primewval times and were here and there one
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or two wandering specimens of natural man, we could ¢arey oul
this programme most cffectually no doubt, but as our lives of
civilization are to n great extent lives of artificiality, our
troubles which ave the consequences of that eivilization and
artificiality must by art be governed and controlled,

That all exerementitions and waste matter shall he vemoved
from the habitations of men, and treated in the lwsl.' the most
rapid, and the most scientific manner, is now recognized us an
imperative demand, it must not be shirked 5 its negleet by publie
bodies is nothing short of stupid, uncconomicil, aned wicked
culpability., .

.-kitcnﬁon wans at first wholly occupied in the endeavour to
purify sewage by allowing it to flow upon agricultural land, il
thus began what may be spoken of as the broad irrigation epoch,
an epoch which is now fast passing away. '

Broad irrigation with crude sewage has in most _instances
resulted in the production of nuisances; nuisanees differing in
degree from bavely tolerable successes to miserable failures.

Nerious complaints are being continuously mude about the
pollution of rivers and water-ways by cillnents running away
from sewage farms dotted about all over the country, and it
appears upen the face almost nevdless to speak against sewage
farming to members of this Institute; and yet, from time
to time in print and in speech, one keeps hearing the yre-
ceeding lauded up to the skies, and that by thuse who ought to
know better. .

The apparent naturalness of the process as compared with
all others, a pretty widely srrc:ul igmorance of the process of
assimilation by plants, and, above all, strong local interests in
ihe sale and purchase of land, cause Lroad irrigation to die
hard.

Listen to the names of just a few
public press : )

Cole I1all Farm, Birmingham, 1883
the pollution of the river Cole, _ '

Lincoln, 1890, Sewage farm declared fo be a nuisance.

Beddington, 1884,  Great difference of opinion as to the
degree of success attained,

Bm'ton—(m—'l‘licnt, 1842,
County Council. .

Cm%nh'y, 1880 —Kenilworth Farm. Dr. Wilson, Medieal
Officer of Iealth: “fhe results of analysis of sewage f{l,l’lll
effuents shew that they cause serious pollution of the brook.

Harrogate Irrigation Farm, 1890 The Inareshorough

ASCS cmnplnined of in the

Ofticial complaints of

Action threatened by Derbyshire

Tmprovements Commissioners call attention 1o the pollution of

the Nidd.,
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Nuneaton, Thinekley Farm, 1892, Samples of eflinent were
fond to confain a large quantity of suspended matter and to
give oft un offensive odour,

Leicester, 1892, Thurcaston DBrook, which before the
opening of the farm was pure, is now foul and smells badly at
fimes.

Croydon, 1892, The TLoeal Government Board
opinion that the Wandle is seriously polluted by the Croydon
Sewage Works,

Lichfield, 1889, Pollution of Cavborongh Brook,

Oxford.  Leading citizens declarve their sewage farm to be
perfeet. White Ilephant.

These are n few instances, hastily collected together, where
broad ivrigation has turned out a failure from a sanitary point,
of view,

One of the most recent contributions fo our information upon
the question of sewage treatment, is given in a paper read by
Mr, IEL Grantham, M. Inst.C.E., I*.G.S., who argues that the
experiments of the Massachusetts State Board of Health, made
at Lawrence, 1888 to 1890, shew that it is possible, by filtration,
to treat the sewage of London suceessfully upon the Maplin
and Ifoulness Sands, by simply permitting the sands to be
converted, by the eavefully applied sewage, into vast nitrifying
beds,

That anthor states that the results obtained are remarkable
for the *large quantities of sewage which can be purified upon
small areas of T’ It appears to me to be somewhat strange
that any person, by reading the report, ean arrive at any such
very comfortable conclusion. It is difticult to understand how
anyone, noting the rate of filtration adopted, ean avgue for the
feasibility of such a method for the treatment of Metropolitan
sewage,

In order to strengthen his ease Mr. Grantham has selected
and named certain places as illustrations of the good work that
las been done in this country by passing sewage upon sandy
soils, )

Several places are named, amongst which I notice first comes
Aldershot—that town is now resting under an injunction for
the pollution of the Blackwater, time being granted for the
adoption of a better method of disposal.

Berlin, - A corvespondent to the ¢ Newceastle Chronicle” of
October 6th, 1891, declares that the “cflluent certainly has not
lost its odoriferous properties, for the waters of the Spree are
simply stinking,”

Edinburgh, = Iere are the celebrated Craigentinny Marshes,
which the late Dr, Tidy described as a vast stinking morass.
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212 TREATMENT AND DISTOSAL OF BEWAGE,

Kendal. The pollation of the Kent by the eflluent from
the Corporation l]au'm is now forming the grounds of serious
complaint. O

Surely Mr. Grantham did not make sufliciently caveful
enquiries, or he would never have ventured to name these places
as proving anything worth recording, .

A very interesting question for debate is, whether the power
of a filter bed is due to direet or chemical oxidation, or to
nitvification eaused by the vital action of organisis,

"The first polarite sewnge bed was laid down in 1888, and from
that time to the present a considerable number of lurge filter
beds has been established, both for the purification of sewnage
and of water. These beds have been operating suceessfully,
and will 1 think continue so to do for an indefinite period,

The mode of management of these heds has heen luid down
and gaided by the belief that the purification is produced mainly,
if not entirely, by direet oxidation—oxidation brought about by
the nctual contact of dissolved organie matters (in the case of
sewage previously pactly dissociated Dy chemical treatment)
with the possibly ozonized oxygen occluded within the pores of
the polarite.

Nothing that nrpom‘s in the report of the Massachusetts
experiments should, in my opinion, alter this .woll g:stnl)hshml
procedure,  We demand infermittence as a sme gqud non, bt
not in order, as do they, to allow the nitrifying germs bl.'cntlmm
time, but simply to permit the atmospheric oxygen agam to ill
up the pores of the material. . ) .

I quite see the immense importance of this most interesting
question, hecause if we are fo convert our filter beds into
adrobian fermenting vats, a very different rate of filtration

must Le adopted, and the area now in prefty common use at
sewnge works, must be inereased something like 50 fold.

Nitrification, caused by the vital action of certnin forms of
hacterial germs, cannot longer be a matter of dispute, 1t 1s
settled; but 1 have found that newly. made polarite, i:l'qsh
from the retorts and therefore practically stevile, will oxidize
dissolved sulphuretted hydrogen into sulphuric acid, and the
albuminoid matters of sewage into mmmonia and .cm'bonlc
acid. That being so we must not get carried away into the
biologists’ dreamland by the results of the very :ull_nu‘able and
very exhaustive, but at the same time very unpractical, Massa-
chusetts experiments, .

Dr. Dupré was, I believe, the first to suggest the possibility
of treating sewage by innoculation with nitrifying germs.
well remember the guffaw of iucredulous langhter with which
1his suggestion was received by a strong meeting of sewage
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experts, and yet the idea was pregnant with good sense.  Since
that time the Massachusetts reports have been published, and
now several chemists and biologists are engaged in this branch
of reseavel, endeavouring to find out o means of seleeting and
confrolling the fermentative changes which take place in sewage,
so as fo avoid putrefaction and to ensure the ,lighe' and less
nosious ¢hanges which lead up to purity.

This forms a very inferesting study, but it appears to me that
the bacteriologieal {reatment of sewage is not yet within :
measurable distance of practical or applied science,  As in:
drinking water, so in a sewage effuent which is to flow into :
yiver from which water may be taken, we are not warranted in
pronouncing an opinion on their character by estimating the
number of micro-organisms Frosvut. Chemieal analysis, incom-
plete ns it is, with aclose observation of physical properties, is
the only means of judging of the safety of an eftluent,

The Massachusetds experiments shew that a high degree of
nitrification by the aid of organisis does fake place in sand beds
when sewage is passed throngh them intermittently, and that
the deposit upon the heds is hurnt up by the organisms, so that
the surface remains permeable to sewage and the filtration may
he confinued indefinitely without a renewal or cleansing of the
top sand, '

This is a most interesting scientific fact demonstrated to
satisfaction, and would constitute an immensely valuable dis-
covery if the rate of filtration performed in the least degree
approached the lowest speed which is found to be practicable in
treating a large flow of sewage; that however was not the case.

"The speed of filtvation was absurdly slow, namely, about 12
gallons per square yard of suwrface per 21 howrs, A given
portion of the sewage was stated to be slowly moving down-
ward for a week over particles of sand intermingled with twice
their volume of air,

In order to apply the sewage in a uniform manner all over
the beds at one fime, an ingenious sprinkling apparatus was
devised,

These experiments undoubtedly prove that slow percolation
through sand will purify sewage, and that the chief if not the
only agents in producing nitrification were, what Pasteur
entitled, aérobian germs,  The process will be seen to be an
admirable imitation of the way in which nature treats exere-
mental matters which fall upon the land.

And yet on page 161, Part IL it is shewn that with a low
number of bacteria and much oxygen the uitrates were high,
and that with a high number of "bacteria and limited oxygen
the nitrates were low; this looks as though direct chemical
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t Y | oxidation in some instances was going on as well as, if not tan when furnished with oxyeen, possesses a selective, bacteriological _ "
11188 srveater degree than, vital nitrifieation, , power due to the action of the oceluded oxygen upon the A
111EE To filter Barking sewage at the vate and in the manner set anaérebian or vibrionic forms of microbic life, allowing to pass Al
1] { ‘ forth in these ox]wrinwnis, about 1,660 acres of n-vlmrwl filter uuinjul‘vll those forms which prmlnuc nitrification. i ;4
. | : beds furnished with revolving distributors \\'nultll be requived, ' Phese conclusions have heen arrived at by noting the fact I
? ! and in order to establish and maintain the ln'u]wl'Inl('ll'l‘iu'ngil':ll that albwminoid matiers are changed by the action of new Mk ?
cquilibrivin it appears that this great avea must be covered in wlarite into earhonie acid and auwmonia, the saline ammonia of : ‘t
and protected from rain and snowfall, the effuent being in some instances much Jarger than in the il i
The most exhaustive trinls of the vavious processes for the oviginal sewage, ' G
: purification of sewage which have come under my notice are An impure water has {o pass through polarite in so finely L
! those which have been proceeding at Salford, from the year divided a shower that it is in {he state of a clond or mist; by il i
' 1859 up to the present fime, this means the impurities in solution are hrought into immediate e

The chemists engaged to report upon these trinls were M.
Carter-Bell, I.LC., ARSI, Borough Analyst, and aualyst

confact. with dissolved and atmospheric oxygen, and dirvect
oxidation of the earbon takes place, the nitrogen escaping in

[ e
i % for the County of Cheshire, and Dr. C. A, Burghardt, I RALS, ihe cfiluent as earbonate of ammonia, At this stage no nitric % : !
e In a general sense these .;,:vnil‘omcn report favourably of hoth acid has been formed, hut nitrification speedily sets np in the gl !
NELRULLS the International Purification Company’s, or the Polurite pro- filtrate, a few hours will produce a marked change in this IR
b 11 cess, anck of Mr. Webster's Eleetrienl process; placing these divection ; so that to jundge where the nitrifieation takes place B
13 two far above any of the other methods tried, as far as purity the analysis must be made immediately after filtration, Ay
1 f of the effluents obtained is concerned, ' I do not find any statement as to whether or not this L
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Speaking of the effuents produced by these processes, Dr,
Burghardt mukes use of the words “The cfiluents were excel-
lent, and have not up fo the present fime undergone any
secondary decompositions.”

The mean pereentages of purification tabulated on page 8 of
the Salford report are given as follows :—

International, Electrical,
per cent, per cent,
Free ammonia...... 8347 20075
Albuminoid ditto... 7050 6000

On page 46 Mr. Carter-Bell gives the result of the analysis
of a sample of polarite cfiluent which he collected at Acton in
August, 1890, after the filter beds had been in operation for
more than three years. :

Taking the reduction of albuminoid amwmonia as the index,
the purification was 95 per cent.

Acton sewage is a domestic sewage mixed with much laundry
soap suds.

Salford sewage is very largely composed of manufacturers’
refuse liquors,

I am at the present time engaged in the conduct of experi-
ments, the object of which is to determine the cause of the
action of porous filtering materials, especially polarite, upon
chemically treated sewage.

The rosults obtained so far indicate that the porous body,
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necessary precauntion was taken in the Massachusetts experi-
ments,

Breweny REFUSE.

I have come to the conclusion that no practical method is
known of treating a mixture of Brewery refuse and sewage
when the former is present in anything like a large proportion,
he living ferments which ave washed from the barrels, and the
high temperature of the waste liquors which escape from a
Brewery, cannot fail to set up noxious fermentations in the
sewers and at the works, and it is high time that all Brewers
were compelled to impound these liquors in subsiding tanks
wtil cool, and until the greater portion of the solids have
sepavated by gravitation this is being done successfully at one
of the largest Breweries in England. ~ It is not, therefore, too
much to demand of the trade in general,

I will now conclude with a few words upon the disposal of
sewagre sludge,

Some years ago General Scott took out several patents for
the making of Portland, or Hydraulic Cement, by burning
sewage sludge with chalk or limestone, aud there is no doubt he
succeeded in making a useful coment from these materials.

The manufacture however did not succeed commercially in
consequence of the immense quantity of water in the sludges
af his disposal and the expense of obtaining chalk.
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Now that sewage sludge is being pressed with lime into cakes
containing about 50 per cent. of water, five tons of ordinary
tank shulge being pressed into one ton of euke, the process is
quite alteved; it is simplified and (-.Iwu‘wm'd, but there still
remains the difliculty and cost of obfainmg chalk ov limestone
at sewage works,

Protection has now been granted to a new process which
promises to Do a suecessful one, namely, the \n'mhlvtiun of
hydraulic cement from pressed sewago shudge cake, nud waste
gas lime from the purifiers as the two principal ingredients,
I'he matter has been placed in my hands for experimental
investigation.  Some bushels of ground cement have been made
by a well known cement manufacturer

By this means two filthy bye-praduets, sewage eake and gas
lime, Loth of which now await seme useful means of disposal,
can be converted into a materind which is used in lavge quantities
and purchased at high prices by Corporations anch other public
bodies. There is also much waste earbonate of lime aceumulu-
ting at water works,

I am of opinion that mnch of the fish poisoning, which
oceurs from time to fime in our rivers, is due to the use of
poisonous gas lime as a manure upon adjacent Tand.

From a sanitary point of view this is a step in the right
direction, and even it the cement produced should not vie with
the best qualities in the market, the fact that the sludge now
Iying about in most sewage works in hundreds and thousands of
fons, and accumulating at an alarming pace, and that useless
stinking gas lime, can both be rendered innocuous by a process
possibly remunerative, at all events ceonomical, is a matier of
the utmost importance, and in my opinion is well worthy of the
special notice of the members of this Institufe,

The samples of cement shewn were made under my super-
vision, and withstood a tensile strain of 203 lbs. to the square
inch. or 659 1bs. to the 14 inch briquette,

NoTe.—A paper on “The Treatment of Sewage” was also
read by Ii. Scruny.
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[Thix discussion applies to the papers by C. II. Coor,
Anwrnur AxaeLn, and IS, Scruny.]

Tun Ciistnmay (Mr, I1 Prrey Bouvnyors) said this was one of {he
vital questions of engineering,  The papers had been most interesting,
and he was glad 1o see that there were in the rooin champions of the
various provesses for the disposal of sewage, Taking Mr. Seruby’s
paper, it was certainly a novel process, but by the vemarks in Mr,
Angell's paper it appeared that oxygen was to play an important part
in the purification of sewage,  Of course, Mr. Seruby’s experiment had
only been made in the Iaboratory, and he regretted to say that when
put inte practical use many laboratory experiments had been found
to fails  1le should be pleased to hear when this one had been put to
a practical test, and that it had succeeded.  Sewage varied in alnost
every town, and it varied in amount and quality almost every hour
of the day, so that any ehemical process required a great deal of
watching.  Mr. Seruby had not said what he would do with the
sludge that would be left. It must go somewhere, and what would
e do with it 2 ‘Then the cost for London would require £175,000
a year for oxygen alone, and that would make it most expensive, In
his paper Mr. Cooper had laid before them valuable tables and very
graphie diagrams, and {o engineers these were most important.
Those showing the effeet of filtration were very interesting, as they
coitld gea that it was near the surface that the work was really done,
e shonld ask Mr, Cooper, however, to explain this a little more fully,
as it was a complieated matter. Mr, Angell's paper was espeeially
valuable from a chemist’s point of view, but the Chairman was
cerlain that there were gentlemen present who would not agree with
all he had said. The most important part, to his mind, was where
Mr, Angell had stated that the resulls obtained by experiments made
as to the cause of the action of porous filtering materials, especially
polarite, on chemically-treated sewage, indicated “that a porous
body, when furnished with oxygen, possesses n selective bacteriological
power, due to the action of the occluded oxygen upon the anmrobian
or vibrionie forms of microbic life, allowing to pass uninjured those
forms which produce nitrification.” As to the making of cement,
the invention Mr, Angell referred to was of enormous importance.
If he succeeded in making cement from two sueh foul materials as
sewago sludge and ¢ blue billy,” Mr. Angell would have solved one of
the most batlling and difficult problems Sanitary Ingineers had had
to encounter.

Mr. Scruny (London) said that the Chairman, in making his
remarks after the reading of the papers, made some reference as to
the cost of oxygen gas required for the treatment of the sewage of
London, based on my caleulation. In veply to which he said, 1t would
1o doubt be nccepted as a truth that a nation’s health was a nation’s
wealth, and to those who aceepted that statement it would neces-
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218 TREATMENT AND DISPOSAL OF SEWAGE,

sarily follow that this subject must bo dealt with in & generous spivit,
especially when the importance of its bearing on the health of the
community is realised.” Heillustrated his meaning of the above by
saying that if ho had a nuisanco on his premises detrimental to the
health of 1he neighbourhood, lie was served with a notico by the
Medical Officer to abate the same, not- even being axked whether he
could afford the necessary outlay, or whether it would cost him £5
or £30. 1o had to comply, and therefore Local Boards and Sanitary
Authorities must take a little of their own physic.

Colonel Joxrs, U.¢. (London), said he was in faveur of
applying the laws of nature in tho best possiblo manner,  He wel:
comed Mr. Angell's study of the subjeet, hecause ho could see that
that gentleman was tackling it with great ability as a chemist.  And
he expected great advantage from his discoveries both with regard to
polarite, and as to the cement. With reference to the latter, Colone
Jones said that he took great interest in the late General Scolt's
patents, and he wished Me. Angell more commercial suceess than the
General obfained.  He was pleased to hear Mr. Cooper’s paper,
beeause Mr, Cooper was doing admirable work at Wimbledon, hut he
sugeested that in the tanks as shown on the drawings the cireular
outside ehannel should be taken off, and the efifuent drawn away from
a single conduit on one side.  Coming as an old practised hand to
the consideration of thy subject of sewage disposal, Colonel Jones
said it was satisfactory to find that irrvigation still stood first and
foremost. A very interesting paper was vead last May by Mr.
Roechling, at the Institution of Civil Lngincers, as noticed by Mr.
Cooper, and he (Colonel Jones) desired to point out, as he did on that
oceasion, the great lesson to be learned from the management of the
Berlin Sewage Farms. In his reply the author of that paper quoted
the remarks that he had made, and said, * It was perfectly correct as
Colonel Jones had stated, that the most important Iesson to be derived
from the paper was, that the suceess of the Berlin experiment was
due to the intelligent supervision of the administration, and to the
careful distribution of the sewage over the land.  This was doubtless
a point on which great stress should he laid.” The pay of the oflicials
for administration of the Berlin Farms came to £2,116 per annum,
and that of sewage men to £6,989, or at the rate of .£233 per mitlion
gallons of sewage per diem.  This was simply for the manual labour
of distributing the sewage over the land, Now he did not know of
any English Farm in which more than half of the latter rate of pay-
ment was made for the distribution of the sewage only, and yet the
daily wages of a farm labourer in Ingland must be higher than in
Germany. Morcover it had been the usual practice in England to
employ an Engincer to *lay out,” as it was called, the lands for
sewage, once for all, and then to leave the future management in the
case of smaller sewage farms, to labourers under the control of a
committee of town tradesmen. Under those circumstances it was
remarkable that irrigation bad held its own against chemical and
eloctrient efforts at sewage purification, which were always carefully
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tended by n trained stafll from fivst to Iast, What was wanted in
England was a staff of Engineer farmers, amd in these days of tech-
nical education they would soon be found if sewage committees would
fearn to uppreciate  their services and offer sullicient pecaniary
inducement, e was inelined to think that Mr, Cooper went a little
tou far in aseribing Lo the popular microbe of the present day, all the
functions of purilying sewage, e held, too, that the purification of
sewage by a given area of soil proteeted by o erop was much greater
than on fallow Jand, and he concluded that the joint action of the
nitrifying organism and plant. rootlets produced the best results in
gennge purification, At the same time it was eertain that the work
of puritication was done within the first few inches of the surface,
more or less, necording to the porosity of the soil allowing the passage
of oxvgen to support the life of organisms. 1 the sewage passed too
rapidly through the first few inches, it either flowed away by the
drains unpurified, or remained in an inert stagnant state for an
indefinite period untouched even by the deep roots of wheat, &e.
My, Cooper's remarks as to settling tank construction were quite
correct, aned the Dortmund form was one of the most satisfactory,
but the n\'ui.(luncv of currents which is so essential to suecess, counld
be seenred in various ways, At last, in the Massachusetts experi-
ments set forth in Mr. Cooper’s paper, they found an attempt fo
diseriminate between the results of simple natural subsidence, and
thowc produced by chemieal agents,  He had often protested against
the assumption hitherto universally put forward by pl'eci|)it:lti(;|ists,
that the total difference of analysis between raw sewage and effluent
from any particulnr process, was due to the employment of one or
more chemical agents in the precipitation tanks,  Taking the average
of the sewage experiments tabulated in Mr, Cooper’s paper, it showed
that only about 50 per cent. of the work done by natural deposition
had Leen obtained by the employment of large quantities of ehemieals,
and at a cost of 10d. per head per annum of the population where the
sewage had been thus treated.  His own experience would have led
him to have expeeted much less percentage of useful efect, and a
higher cost for chemicals and labour., e would very much like the
London County Couneil to give them the difference in volume of
sludge, and analyses of raw sewage, and ceffluent with and without the
employment of 3:7 grains of lime, and one of iron per gallon, from
which their chemists now claimed to obtain important results with
regard to the metropolitan sewnge ; nothing conld be simpler than to
compare the results on alternate days, and in conclusion, he suggested
that as the point was of great scientific interest, the Council of the
Sanitary Institute should memorialise the London County Council to
carry ont the experiment.

. Alderman Bovrtox (Burslem) said he should be glad to find that
if tried there would be something of advantage to Sanitary Engineer-
g in the new process. le was in favour of irrigation, and those
who had gone in for the system were bold enough to say that it was
not ¢ fast passing away,” as Mr. Angell had declared. No doubt Mr.

[y AR

P A

=




1,,* o
|
' ! N
I i I
11 L :‘ DISCUSSION, 221 i
‘ 1EHE ‘ } 290 TREATMENT AND DISPOSAL OF SEWAGE, i"
; v ) : i cen proved by the Massachuseits State Board experiments HiE
A4 1 : £ Angell had studied the subjeet i.qu-ml_ghl?', and l{tf.(t.\'fl-.ll.tf}l:llTL) : ::n!lln:]lll!‘») mm}gc of a population of upwards of 5,000 could bo dealt il
21 " congratulated him on the many points of great ."m"f‘" '".;-l' l.-l‘li with on one aere of land, and these experiments were continued for 1 )
' i . Paking the sludge question, it was a great ditficulty, and if t coul _ time il
L 4 P At with s Me J1 snid, he Tor ono would by pleased to 3 some Hine, i
. L b b be dealt with as Mr, Angell sad, | lenntnt] ¢ i
i L advise Town Councils to adopt it. - Somo Y ‘ig]“ ) lItlmt \ il:\':-t-f;;. Major Tavorock Frowen (Lee Conservancy Board) said, M. s
I*_ L § by which lie was one) went to various places mn_ulm AN nln. :’si et g -;-ulﬁ]"s scheme had not been tested on o lavge seale; he would like Hiet
R I gate the various progeses, but on getting back l-‘lnu."" mt'; 'I(tui::l'i‘n-t-ltitnﬁ 'l(: Iw:;l' snllu-lliillg more about the matier, and when Mr, SCl'llb)' could ) ; ’F
113138 the matter, they felt bound to come to the cond ll;l‘]l|l lh : i‘ln ted rove that he had treated one million gallons of sewage per day, for 1) i
NI was the system that was hest suited for them, and the towi ¢ P L I extending over six months, and show an eflectively purified i i
i ! it. e was struek with o remark of Colonel .lnnolﬂ n-t‘tulllu'“\\.:l,\ "ln nllll,:al-l:l‘ o eoul B glnd to hear from him again. Mnjdr Flower 10
£ 1318 which chemical processes were being '"Wﬁ,'":\i -\,‘}M;.,"l.( om ,in‘;\,:‘i :‘\.(.lcmnpd M., Cooper, as a good, honest worker in the cause of the ‘r l
| 131N quite astonished to find the number of "l.‘l""‘f‘f' W ;;“1 ll;l.‘t..l:h.(. ,Il i disposal of sewage, and he was glad 1o hear such valuable opinions as el
H IS of irrigation, but he had come to the conclusion . I]I { B e ho had given thom that morning. e was also pleased to hear Mr. RIRI
! e was complained of that did not prove it to Inra|u.~v . T: v 1“|=| | -:mnu Angell, or anvone who would help them to solve this diflicult problem. '
| s make complaints from various molives, some Il,,"lmtl:l t..::,:t. :,‘.:, o to Je nerecd with Mr. Angeli’s remarks about ihe mixture of town
113 R1RIER from sentiment. It did not take .“'gw.“j; e ':-l'(‘u'l"l't"('! it lmi"ht sv.\\'a;,?c with manufacturers or brewers’ refuse in the sewers. 1le also
g JoppELE wake "‘""lfl“'"'“ "".”'" Sewazo ‘ll!vht";-l.l'. f-'l\.‘;t-:l--u-ulcl\' the pl:u-:lo arrecd with Colonel Jones that it would be q.uite as well to try !he
T H3IE 1 be, they !"'-uh.t consider that i osew ugv] 'm.l,l .“‘ ‘ t‘lill't' a bedd of roses. e?pe'ri:uvnt of the ceffcet of simple deposition, without applying
B take thelr s b o Yl?-"“-. been el “I.l! + matter had chemicals,  Sewage farms were very valuable, but care must be taken
M HIERNES In Burstem, whenever complaints hiad been reeeived L v !]]',. atte in the sclection of the site and of the soil. e remembered one
ik 5 HE .*: ; been remedied. 1t was quite correct lh.nl tla.l,- state of sewage l: instance where the soil was yellow elay ; in the wisdom of the day, the
IBEH “’%il differed at all hours of t]“l’ ‘]"-‘",]'.";:.l ”"1] '“'i"hf :i'r:il::(,: (,::;‘:,l:]:::::il:l(t lcll]:\'uhg(i been u‘mllcr drained, the result being that the clay craicked,
HEE i y time, and not at another,  Taking all those 14 i Y ‘ , . ol ded 3 ains,
g it 1 :n)tl:tn::m}:(, ndi(l not think that with all that ]"I“l' Il:m-n 'l(‘ll‘:-‘\u 11:1::1 llll:g an the sewage got down the eracks unpurified into the drains
B EREE . e 4 ' i+ o rom complaints, _' H N
NSy i' 2 chemical l":)]( (,?g':t.“.],:':,[,! If}r(,:-:,l; h;':’l(l\llh“ll'\’ \\'m!c not going to adopt Mr, Rocens Fieen, M.Inst.C.E. (London), said he must protfest
133775 i fear as to i e s 1 -‘t he had heard at that Congress. They amainst Mr. Angell using such a phrase as **it appears on the fnce
IR RE : another process ﬁ.mn ]“ " . I-L 1-0(-(-\--4(-.9 tried, and in the meantime almost ncmllcssotn speak against sewage farming o members of this
b1y o would wait fmd,,&t(:?rt ie .l-l;|“i,-[;imui.(‘m. ’ Institute.”  The members of The Sanitary Institute as n body have
] i i RPN they were quite satishied with rrig: ' _ never expressed any opinion against sewage farming. On.t_he other
X D SR A, C. H, Cooren (Wimbledon) s:li(l_ that if Mr. Angell h-'“l_ g;‘!"; hand, many competent Engineers were of opinion th.ﬂt'll sewage
EERERR Y in for a list of complaints against chemical works, he would ']\"'“f" i]i“e farms were carried on properly this was the best way of disposing of
5 i a much longer list than he had got against sewage fars, A8 10 14 the sewage of a fown.  1le did not think, therefore, the phrase ought
Pty River Cole, he was not aware of the existence of such n river n:-'lli to have heen used. No doubb tllc'ru were cases where chemical
RN NS Birmingham.  Mr. Angell "“‘““{”““l Croydon, lml” ]".’ i‘l\ll::c R(s {reatment was the best method, but it should not be‘:‘ulmneed .;15 a
PRI that he meant Croydon rural, which was quife another | A e it panacea, 1t so happened that he had te do with the first case where
: DI to Aldershot, that farm was 1rm|hlc'souw, but that was nr."u. : chemical treatment. had been applied {o sewage on a large sca]e,.\m,,
IR S BTN R was let to a farmer who mismanaged it.  As to the Berlin i;"_‘ '{“* :llz at Leicester, some forty years ago.  1le was the pupil of the Engineer
el River Spree was a stinking river, but that was not (e :]];l ~'c\'lolhfllt to the Works (Mr. Thos, Wicksteed), who, as well as the other p_eople
it eflluent, and it was unfair o say “.mt' it was, My, 1\|l_f.__’t s,"“.(. I;ll connected with them, thought they were going t?‘ make their fortunes,
! fresh polarite would eflect oxidation, .b“t tl.ns wis e.‘\.pc""'l_‘lt.’ lﬂt but on the contrary they lost their money. .lhen another schgme
what would be the cost of the purification of sewage i th(f-‘ 1}1( -‘: came up but this also failed. T!mf. llnn(le him watch very clos_ely
: continually get fresh polarite?  Mr. Cooper ‘_l','e""“‘"""}l \\lw.l}u'rdild __ everything that happened of this kind, and every new chemical
i was the polarife which efected oxidation. 1f it was, 1 en W 1\ o schene that came up. The number of cheml?;‘l] sewage schem‘es
: not the International Purification Company place polarite ntf which had come up in his ime was very large. They were \\'Olldel'!l.ll
surface in their filters, and not allow the sand to do the work I,ap Ol‘(i f in the Laboratory, and the promises of their 11}\'011101'5 were magnifi-
the sewage got down to where the polarite was pluced‘.! T.Ic' l:tlll(l.')\“t](rr ; cent, but in four or five years little or nothing more was .he:u'd of
that Mr. Augell was claiming a novel property for polarite in "‘l')_‘ l-t i them. Therefore he not unnaturally doubted this one until he had
to it the functions of a policeman—arresting th_c bm_u-lul _ .l: “!0{\', ; scen it in practical use for several years. 1le had also seen sewnge
while allowing the harmless ones to pass. As to filtration bring slow,
i
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9223 TREATMENT AND DISTOSAL OF BEWAGE,

farms which were failures, but in every ease whero this was so, it arose
cither from placing sewage on land that was altogether untit tor the
purpose, or from improper management or negleet. Often they could
see o farm which the Engineer had left in o beautiful condition
allowed through neglect to get into a simply filthy state, 11 they
xpent anything like the money on the management of’ sewnge faving
which was spent on chemical schemes they would get results that
would be very satistuctory,

Mr. A, Axarrn (Southampton) said that as to Mr. Cooper’s point
about the sand doing the work on the top of the polavite, it mist be
vemembered that in his paper he quoted experiments made with new
polarite, and the reason t s was taken was beeause it was sterile,
In polarite, as in all porous bodies, there was a seleetive power that
would separate the lower forms of microbic lifo that caused nitrifica-
tion. But he did not elaim that for polarite alone; he elaimed it
for all porous bodies, M, Cooper thetefore did not appear to have
exactly recognised this point. With regard to the severe rebuke
by Mr. Rogers Tield, ho did not think it was too severe,  He had
intended to say something that would bring a storm about his head,
beeause there was nothing that so well brought o thing out as to
lave o storm over it, but he admitted that the expression was too
strong, 1le had been asked for somo particulars as to the quantities
by which he had been governed in the production of the cement.
In the early stages they could only get at the amounts npproxi-
mately. The sludge he got af Salford, but it was the same all over
the country.  The weight of the sewage sludge of 1000 persons per
dient wag, say, 75 Ibs, net, and this, with 225 1hs, of gas lime, would
give 300 1bs. of cement.  Multiplying that by 50 would give 15,000
1bs., or seven toms per diem—say five tons. A fown of 50,000
inhabitants would require works of the fullowing size: a mixer of
10 ft. diameter; a deving floor 20 ft. by 50 ft.; two ten-ton kilng,
15 ft. high with 15 it. cupolas; grinding machinery, &e. The
cost. would be about £1000 and the labour about £6 per week, 1f
they put the cement down as worth 30s. per ton, and allowed 15s.
per ton for cost of production, that would leave 15s. profit, making
a profit of £3 13s, per day.  The cement manufactory for a town of
50,000 inhabitants would be a small affair.  As he had stated, the
specimens of cement before them were made under his supervision,
and it had stood n test of 208 Ibs. to the square inch. 1t was quite
inodorous and not in the least objectionable, and he contended that
it was better than that used on the Thames Embankment.

In reply to the discussion, Mr. Scruny said he did not deal with
the solids. They would be left in the filter, In replying to a
question from the Chairman as te what became of the solids in the
oxidation chamber, he said none would be allowed to enter, as they
would be left in the sand filter previously to the liquid being treated.

Mr. C. H, Coorer (Wimbledon), in reply, assured Colonel Jones
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that his suggestion 1o do away with the troughs and draw off the
eMuent by o weir round the Dortmund would be impracticable, as it
would leave a lavge body of fluid in the centre of the tank always
inaftected, as the current naturally would follow the sides,  Mr.
Couper was glad to lind that Alderman Boulton was in favour of
sewage farms.  Where it was found absolutely necessary to separaie
the solids by some means, it conld not be better done than by a
sraper system of {anks and roughing fillers.  Some speakers had
alluded 1o certain Iand being unsuited for sewage, but he thought
that. it properly handled almost any Jand eould be made suitable.
Stiff ey land should not be drained, and by attempting to drain it
the chanee of a good effluent was generally lost.
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