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| SECTION 1II.
ENGINEERING AND SANITARY CONSTRUCTION,

Tho President of the Seetion, Robert Rawlinson, Esq., c.n., ¢.E.,
1r.6.8., delivered the following address (—

Sanitary seienes may be said 1o be bothold and young. It isso old
that we know nothing of its commencement, simply beeause we know
nothing definite of the origin of {he human race. ‘he cave inhabi-
tants were skilled in art; but at how distant a period they lived, or
in what other respeets they were skilled, we have little means of
knowing ; of this, however, wo may be certain, that they would suffer
from disease and would use medicines and enchantments in some form
to relieve their sufferings) At whatever period of this carth’s history
intelligent man appeared, discases would afliict him; and when
remedial measures were invented and applied, then sanitary scicnce
contmcnced,

There ave problems in natural history which ean only be speeula-
tive; as, the origin and constitution of matter ; the origin of life ; the
origin of disease,  The human intelleet is powerless to fathom these
profound mysteries, and if revelation is rejected, there can be nothing
but a blank impenetrable darkness, There is minuieness below the
search of the best microseope, and a range in magnitude very far
heyond the combining power of the hest telescope.  One law alone i
clear and certain, namely, the universal law of motion, which is change
—combination and disintegiation, Theso never cease. That which
we call life or death pervades the universe ; and the life of a system—
sun and planets—though extended to millions upon millions of years,
is, in the roll of eternity, no more than the life of an emmet, which is
born and dies in a summer’s day. As old systems perish, new systems

replace them, to run their appointed course from birth to maturity,
and from maturity {o decay, I have ncither time nor inclination to
attempt {o swnmarise ancient and modern theories as to ultimate
atoms, if, or if not, sueh exist; as, also, if or not, each atom is sen-

! There are dwellers in caves at this day in parts of Great Britain and Treland, as,
also, in other parts of the world—probally as many as ever in any age occupied such
Places for residence,
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198 ENGINEERING AND SANITARY CONSTRUCTION,

suous, and that, as a consequence, all bodies havo developments of
censuousness in a degreo—the combination of ntos inman dm‘clo;.ing
sensuousness in the highest degree.  Matter combined in living forms
other than animal lifo develops properties very like cousciousness, as
plants shrink from poisons, and, with apparent avidity, seck whole-
gome food, in this respeet showing an intelligenco superior to many
forms of animal life. T, individually, should like to beliove that
plants ean think.

t to tho purport of this paper,—fOld Tessons in Sanitavy
Seience Revived, and New Lessons Considered”  The most relinble
starting point [ will take may be found in .l.m'iti('u‘.u xiv,, he.
ginning at the 33rd verse, where the plague of leprosy is described
afllicting the house. Without extrneting the whole, tho sanitary
engincer will recognise ¢tho walls with hollow strakes, gr.conish or
reddish, which, in sight, ave lower than the wall” Here is vividly
described a tainted subsoil, wet and volten with saturated filth. The
modern remedy would be, entire removal of the tainted subsoil,
to be 1'oplncod. by lime concrele, mmnvnl_ of {ho. tainted  walls,
underpinning with new muteria), and the mtrocluctmll of a damp-
proof course. Leprosy (or the equivalent of leprosy) afleets houses at
this day in all parts of the world inhabited by man, from FEuropean
palaces to the hut of the Esquimaux.!  In this mulun:ungmu(-.nt the
savage fares better than the civilised wman, as nomad tribes can leave
a tainted site, whilst dwellers in villages, towns, and cities vemain
fixed on sites filth-fainted to supersaturation.  Seeds of disease ripen
in the polluted huts and houses of India, China, and Europe, and the
North American cities have not escaped this general contamiuation,
Australin and New Zealand have already polluted the sites of their
cities to n dangerous extent, so that the mortality veturns are no
better than these of the old country.

In England we have apparently banished plague, which, however,
prevails in the East—TRussia, Lgypt, and the citics of Asin; bub
England has ripened the ¢ germs’ of cholera very recently,and typhus,
typhoid, and other forms of fever commonly prevail, That these
diseases can be prevented our model prisons bear witness, and modern
sanitary works have also materially improved entire town commu-
nities.

T have used the word ¢ germ’ ag applicable to disease, without in
the least being enabled to explain satisfactorily what is meant by it.
That types of disease can be introduced and spread will be readily
admitted ; but that the origin, in each case, is a germ is not so casy of

1 It may not be strictly proper to use the word ‘leprosy’ as being common to
houses ; the meaning iz, that houses are filth-tainted to an extent which causes rotten-

ness capable of producing disease.
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SLCTIONAL PRESIDENT'S ADDRESS, 199

proof, It has been suggested that cholern must be conveyed to the
human system in water; as, also, that tainted water and tainted milk
proaduce typhoid and searlet fevers ; and some say that fluids ave neces-
rary o the introduction of these foring of diseage into the human
system, periods of timoe being fixed for incubation. There are, how-
ever, soie facts ngainst this theory being received in its entirety; as,
for instance, troops and teavellers on the mareh into & vivgin country
previonsly unoccupied hy man, develop these forms of disease much
beyond  the assigned period of incubation, which, under the sw-
vounding conditions, canmot be due to man-tainted earth, air, or
water.  So that the germ theory fails, unless we can imagine that
gevms of every form of disease which can afllict men or animals are as
cternal as matter, and are dormant in matter until conditions for
development ave brought about.  According to this idea, soil, water,
and air, and every human hody must contain germs of every disease,
It dormant, wntil brought into contact with conditions favourable
for dovelopment,

The cleanest looking places aro not necessarily the safest.

A clean looking country house or village, surrounded by pure air
free from coal smoke, may have hidden dangers worse than any in a
town,

Visible dirt is not always the most dangerous, as the rain washes
it, the wind blows over it, and the sun dvies it,

The presence of rats, cither in country or in town, is a certain in-
dication of danger, ag rats live on garbage. 'They are usually diseased,
und can convey the sceds of disease.

It is not possiblo to predict, in all cases, as to what shall cause
diseaso in excess in any given locality, as filth under peculiar and un-
known modifications, or plus an unknown factor, may be suflicient to
cause typhoid, without the so-called specific germ from a previous
case,

A tellurie influence, or an atmospheric influence, which we ean
neither control nor analyse, in combination with great elemental dis-
turbances, may produce discase in excess,

1t is difticult in all cases to prove contagion, and it may be as
difficult in other cases to disproveit. In the East woollen garments are
lelieved to be eapable of conveying plague; but shoddy, which is waste
woollen rags, collected and brought into Yorkshire from all parts,
even where plague prevails, when manipulated by band, never pro-
duces plague,

Great epidemics are not universal, but prevail over limited areas,
for reasons similar to those which control and limit other excesses in
nature, In metcorology excesses aro always local, not universal, the

areas affected being very much smaller than the areas unaflected.
K

b g e AT L,

e AT ket e+ e 1] i

am g e ol

T L e o L TPy b e it

ST




R R tLL R L T

I L A T A b

g gy

-

et g Y

o P g UL e ke

e Y T

130 ENGINEERING AND BANITARY CONSTRUCTION.

Tho surfaco of the earth, the air, and the water, ave medified Ly the
clements, but not at ono and tho same time over the entiro (-.rust nnd
circumfercnco of tho globoe; but by sections at intervals, as in earth.
quake shocks, tornadoes, hurricancs, and deluges—theso uro always
local, nover universal. Tho seats of carthqunkes change; all known
activo voleanoes having ruptured the tertinvies, Dut geology proves
that earthquakes and voleanie cruptions disturbed the oldest rocks as
now the newest. .

Thoories may be very havrmful when wrengly set up and obsti-
nately persisted in, becauso they lead tho student from the truo paths
of vesearch. A man with a theory which he is determined to estah-
lish, may be likened to & man digging himself into a well 3 the deeper
he digs tho less of the swrrounding world ho sces, Il}lt lio 1:0\'crllu-]v.ss
imagines that ho is widening the rango of his vision, o nscertain
truth theories must be suspiciously examined, and facts nlone when
established bo accopted.  The world and its ])IICIIOIHCIIEI. must be
studied, and modern means and appliances show us that this is a very
gmall world which we inhabit.

Scicneo has artistically divided our world's history into geological
periods, beginning with tho lowest and, therefore, 'lwcmun?d to l}.c
the oldest semi-crystallino rocks, which at the timo of their deposi-
tion were mud, and ending with the upper tertiary and nllu\:ium.
Ocean, carth, air, climate, and organised lifo (vegetable and animal)
through tho deposition of the older strata, are supposed to have been
widely different to anything at present existing ; but recent research
has very much modified theso crude notions, and it is now alveady
perceived and proven, as far as proof is practicable, that thero have
been changes in the solid crust of the carth many times repeated, by
land and ocean alternating, but only in such mamner ns wo sce at
present. Ocean, air, wind, sunshine, frost, and rain, have been work-
ing mechanically and chemieally in disintegrating the dry land;
levelling mountain ranges and continents to fill ocean hollows, and
thus again preparing for complete submersion of the old land, and by
the heat of compression to bring forth a new birth. -

The probability is that mountain ranges and ocean hollows, \'-'fl]l
continents, seas, islands, and rivers, existed in some such relative
proportions as now, during the entire range of the water-deposited
rocks, climate being modified by the relative position of occan I.lll(l
land. Dry land teemed with vegetable and animal forms of life;
ocean, seas, lnkes, and rivers, swarmed with fish, many various fmtl
some strange, so that we must give up the chaos theory, and believe
that the creating power through the preceding ages neither slumbered
nor slept. These nges are in their entirety but as a lightning flash,
a speck, a thought, cternity knowing nothing of time. We have no
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certnin foundations npon which to build the structure of progressive
developinent in geology ; ns wo may say of fossil forms, that only
those fittedl to endure meehanical .and chemieal action through un-
known ages have remained, and these are for the most part east in-
pressions and {ho solid bones and enamellxl teeth of reptiles and
fishes.  Men ave apt to draw gencral conclusions from limited periods
mul contracted areas,  Wo assimme history in periods, as for instance
from the heptarehy to Queen Vicloria, in a manner to lead a student
to believe that the manners and customs of two thousand years ago
havo entirely passed away from the earth, when wo may at this day
travel into every phase of civilisation, and see every form of dwelling,
from hut and tent of the nomad to cities such a3 London and Paris,
No that o student, in placo of relying entirely upon closet study, may,
by tvavel, seo man under almost overy aspeet known to research or
described in history.
A closet study of history is however advisable, if only to learn
how much error has provailed and prevails; and it is to be hoped
that study will modify egotism. Catalogues of huge convulsions,
such a8 carthquakes, tornadoes, frosts, droughts, and floods, of
plagues, famines, and pestilences, have been compiled which seemed
to tho affrighted inhabitants of the timo so terrible and fatal, that they
thought the entire family of man must perish from the face of the
carth.  Exceptional seasons, hot or cold, wet or dry, long continued,
aflceted vegetation, then animals, then man; we witness this course of
events in our own day, both at home and abroad. Exceptional
seasons lead to famines, disease, and death. 1Iere again we have not
to go to history to learn the deadly records of famine and plague, as
at this very time the freshly written vecords ave before us ;:—famine
in India, in Ching, in Asia, and in Ireland. If England can say that
since 1665 plague has disappeared, typhus and typhoid fover remain.
The history of the great plague in Tondon, 1665, is to be found
recorded by Nathan HModges, M.D., and John Quincey, M.D., and
by an anonymous author in ¢ a collection of very valuable and scarce
pieces relating to the last plague in the year 1665, and reflections on the
weekly bills of mortality so far as they relate to all the plagues which
happened in London from the year 1592 {o the great plague in 1665,
:Flli,.f:l.n.lj‘g:}?:rl ﬁ::’o l(:f; ;V(I,lfic:;, ::1101“0 died in one day 20,000 I)EI:SODS‘.’

‘ - great plague of London, the picture
by Defoe being considered more reliable than the histories. Plague
raged about this time, not only in London, but in cities, towns, and
villages genernlly, The plague-stones found in the-suburbs of towns
and villages attest the prevalenco of the disease. These stones were
¢ub to form a trough, which was filled with vinegar and water. They

defined the Loundary to which the people from the town or village
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ad

might advance countrywanls, and to wllich.canntry l’(‘:&il!(‘l\fﬁ l'lligllt
como townwards, bringing their produce, which the town inhabitants
must feteh, leaving their money, the price of tho fufnl, i‘nunorsul nt
tho plague-stone, in tho vinegar and water, (}untnm.umtmu. wad su)-
posed to bo provented by theso contrivances,  DBetwixt nations, qua-
vantino was enforced, and is enforeed up to this day. Tho quarantine
cnforced in London on hounses during the provalenco of tho great
plague is terriblo to think about. "T'he blood-red cross and tho n‘wful
toxt—¢ the Tord have werey upon us'—on the houso door, with n
guard to hand food and medicine to the sick,. and to restrnin them
from coming about until forty duys after their yecovery, must have
contributed largely to tho mortality, It is quaintly remarked, th:.ut
¢tho Lord Mayor's ofticers readily and cMlectually put theso m-dcrs.m
execution, yet it was to no purpose, for the lague more and more in-
cveased 3 and the consternation of those who were thus sc]:nmtcil fi rom
all society was inexpressible, and the disial apprehiensions it laid
them under made them but an easier prey to the devouring enciny,
. . . If a fresh person was scized in the same house one day l.»(--
foro the completion of quavantine, it was to bo performed over again,
which sometimes caused the loss of tho whole, But what greatly
contributed to the loss of people thus shut up, was tho wicked prue-
tices of the nurses, who would stranglo their patients to rob them,
and convey the taint from sores of the infected to those who were
well?  Such is a very brief notice of the ravages of tho great plague
of London in 1665, when there were 97,306 fi unerals, 68,596 persons
having died of the plague, besides many of whom no account was
given by parish clerks, and who were privately buried.

The literature of plague, as written at the period, with alt the
vivid terrors of the disease deseribed, is, for the most part, 8 record
of gross superstition and romance. The plaguo was veal, the filth
was real, the terror was real, the sufferings were real, and the deaths
were real; but the causes assigned were vague and wild, and th‘e
remedies recommended and medicines used do not in all their nasti-
ness bear description. Bub even in this case we need not rely upon
history, as now there is probably as much ignorance, superstition,
negligence, and cruelty where plague and famine prevail, as was prac-
tised in England during the prevalence of the great plague.

We ave frequently referred to China for an example of order and
care in the conservancy of excreta for agricultural uses, but upon
thorough examination, and a full knowledge of the details, we find
that the Chineso example is one to be avoided rather than to bhe fol-
lowed. What the state of China is may be inferred from the following
remarks, descriptive of a visit to Canton, in the year 1878, The writer
says: ¢ Without much delay we st off on our explorations, and a short
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walk over the green grass of the Shameen, brought us to a bridge
which crosses the mont or canal that divides Canton proper from the
forcign settlement. . . . We were astonished o note the marvellous
change in tho appearance of the surroundings, which the mere crossing
of tho bridge presented. We hiad gone firom a broad, Liandsome suburh
of n prosperous uropean conmnunity, into a veritable Chinese town,
with nurow, hregulne streets, full of people, and an atmosphere
polluted with the most horrible smells, . . . Leaving this filthy spot,
we went on to one even very much worse; nnmely, the city prison.
.+« Wo went through a Iabyrinth of passages, and finally found
ourselves in a square court, open to the sky, round which were ranged
the dens or cells of prisoners, who were in most cases shackled by
their feet.  'The moment we were seen, out they eame upon us from
their dens in all diveetions—filthy, hormible creatures, with hands
outstretehed, swarming around, and ¢lamouring for money,”  This
description of one of the great cities of China, at this day, represents
very graphically the condition of London, Paris, and the other Euro-
pean capitals and towns at the period of the great plague, Travellers
do not nlways note the condition of the inhahitants of foreign coun-
trics when first visited.  We may he told about beautiful seenery in
lakes and mountaing, imposing-looking bunildings, fine museums, and
fine picture-galleries, without one word as to the real state of the
population.  In the strdets of every city in lnrope there ave indica-
tions of the real condition of the people, which an intelligent and
practical sanitarinn will at once note. The churches may be very
noble in outline, and rich with earving, but if squalid, begging cripples
swround the stranger, hie will know by intuition that, not very dis-
tant, thero ave rlums and dens—filthy, stinking, disease-smitten, and
disease-producing.  ‘The probability will be that in one hour an observ-
ant sanitavinn will learn and know moro of the true condition of the
city he is, for the first time, in, than thousands who have been born,
brought up, and lived in the place all their lives. It will be a case of
‘Eyes and No Lyes. Sanitary science brings into play all the observ-
ing faculties of an edueated man.

Past history has, for the most part, consisted of details of the birth,
life, and death of kings—of their wars and eonquests—with a very
slight glimpse of the state of the people. In the future, true history
will note and record the condition and doings of the people, as consti-
tuting the power of the state; but at present the world is very far
from this condition.

When in this age of general improvement in arts, manufactures,
and commerce, we find Turope in arms to a greater extent than at
any former period, and the people under a load of expenditure the
heaviest in the world's history, thoughtful men must pause, wonder,
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134 ENGINEERING AXND SANITALY CONSTHUCTION,

and look for somo practicable solution, The taxes now heing lovied
and expended on soldicrs, armaments, arms, and mnmunition, would
moro than serve to abolish overy city shun and wretched town tene-
men?, admit of the rearrangement of overy city sewer, and pave every
street, dvain every house, provido a full supply of pure water at high
pressure and constant service, and pay for daily scavenging,  When
history can detail theso things as accomplizhed fuets, it will bo worth
reading.  Sanitary scieuco is now, but it is not, ns yet, popnlar. To
removo filth, to promote health, and to prolong life, gain littlo of o
statesman's notico in tho battlo of polities; tho work has, however,
commenced, and is being taken up, both ut howo and in our depen-
dencies,  The Americans are also becoming envnest sanitarinny,

There are poverty, viee, and erime in Great ritain which, when
contemplated in detail, are quite appalling ; snd theso are the outcome
of defective statesmanship—and this after years of political freedom
and so-called enlightened government,  Wesanitavians, however, okl
that statesmanship which leaves tho largest numerical mass of the
population in hopeless misery must he defective.  This condition of
socicty is nob o sound ene; and, consequently, is not n safo one. o
see the results of despotism and negleet, in their most ageravated
forms, wo must, however, cast our mental vision over the capives of
China and Russia, where millions of men know nothing of political and
civil freedom ; tho results being civil commotions, rebellions, and civil
slaughter, whoelesale arrests, wholesale condemuations, wholesale trans-
portations, and wholesale deeapitations, which affeet nothing worth
the trouble, because the wretehed people have no cessation to their
perseeution.  They exist in misery, aud have no hope.!

Truo sanitary science recognizes the unit, man—looks at the
individual, the single family, the single house, the village, the town,

1 A Bloodthirsty Mandarin—The following appears in the Ching Mail:— X tale of
pecutiar horror comes from the Swatow quarter, “The military Mandarin for the Kit
Yang district, Pung Tye-jen, who will be remembered as the Mandarin who gave the
order for the compradore Ah Pac to lose his head, and was also intimately concerned in
the Lee Lum Kwai affair, has been distinguishing himself in thoroughly Chinese
fashion. Some small official, who held the position of tax-collector, had been mur-
dered by the people, who, exasperated probatdy by his ceternal and extensive squeezes,
considered taking the law into their own hands fo be the only way of getting rid of
Lim. For this daring outrage against law and order, Pung Tye-jen undertook fo inflict
punishment upon the residents, and did so witin a complefencss we rarely see equalled.
e first secured the services of a gunboat to protect or cover his retreat, the place
where the inhabitants had done a3 we have stated being within reach of the guns of a
man-of-war. The place was then besieged, and the soldiers killed something like 700,
. it is said, of the people who were supposed to have taken part in the uprising against
authority and had caused the death of this petty official. The number of those
destroyed by the avenging army of Pung Tye-jen is variously estimated from 400 to
the figure sbove stated. Surely an ample satisfaction to even a mandarin of the blood-
thirsty character which this man has acquired,
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andd tho city, ns theso constitute nations, and as ave the individuals, so
must be family, town, and nation. If, therefore, there is ignorance,
wretehedness, and vice amongst the lower orders of the people, the
leaven pervades the entire nation,

Theso questions may bo termed political, and it may bo said that
ganitavians hnve nothing to do with politics,  Our reply, if questioned
us to this, must ho that to govern men is the prime duty of « states-
man.  But what ere the definitions of the word ‘govern’? To
a despot there is only one definition, and that is, repression ;
which implies every form of cruelty which man ever devised and
practised, To no British statesman I hopo it means, to care for the
whole people; to edueato, and to proteet them in all honest dealings ¢
to vepeal all Taws which tend to the commission of erime, to abolislx.
clags legislation, and to know nothing of party if it leads to faction,

The domestie sido of sanitary science deals with home comforts,
s the unit in this ease is the house, then the village, and the town..
Houses must be planned, construeted, and regulated to afford means
of health and morality to the ocenpants.  Villages and towns must
Iz so aveanged, built, sewered, paved, and scavenged as to preserve
the purity of the soil helow and the air above for the benefit of the
inhabitants,  To seeure such ends, there must be sewers, drains, pave- -
ments, seavenging, and a water supply. Sewering is ancient beyond
written records; sewering scientifieally is, however, modern, very
modern, as somo of those who presided at the birth of the modernr
systen of town sewering ave happily now living, Edwin Chadwick,
C.I., thongh not a civil engineer, has, through the aid of engincers,.
done more to found and promote the true principles of town.
sewering than any other single individual in this generation,

"There were sewers and drains in the cities of Asia, which are now
heaps of ruins. As in these days, so then, where large nreas were-
covered with buildings, and men were aggregated, there would be
sewnge 3 and this would be removed by open channels and covered
conduits ; necessity having been the mother of invention. These
ancient cities were, however, not wholly sewercd, but only partially.
It is very easy to be positive on this point, namely, that sewers
and drains were not general, as there are no remains beneath
great areas covered by the ecommon people, the ruins of which
would have been found if sewer and drain-pipes had ever been laid.

Rome sewered and drained her cities, public buildings, baths, and
Palaces from a very carly period of her history, and the ruins are
there to this day, Pliny deseribes sewers in some of his letters to the
Emperor Trajan. There were not only sewers, but there was also
river pollution, The great Cloaca Maxima of Rome emptied sewage
into the Tiber; and Pliny directs the attention of the emperor to a
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| Al
casoina provinzial eity, whero certain banished men resided, apparently : Aqueduel maki.ng is o very old Eastern practice, aqueducts, foun- ’ f ; I N
living in easo and idleness, Thero were sowers in the district, nnd « taing, and wells being common all over the inhabited parts of Asia. : el .: r
polluted stream flowed through it, which had becomo a great nuisance Water, n3 one of the clements necessary to life, was, in a warn i ‘ 3 il B
and was complained of by the inliabitants, Pliny, in this case, suggests climate, sought for and stoved carefully. A very meagre history of H i il‘ i
that the idle casy-living Danished mon should e moroe fittingly springs and wells \\.'ufuld form o large ook, and might be ag interest- } |? A }
: punished by being made to cleanse tho foul sowers, and for tho futwo ing us the most vivid romance. There are holy wells throughout i i ilg
. proveat river pollution, T ajan at onco consents to ro reasonnble o Asin, amd th.vro u.rc ulso lml‘y \‘-’L‘".‘.i ad fairy wells in Iurope, ,’ 4* i’ i
! proposition,  Theso lesters by Pliny ave most interesting in showing f novelists having with great effect availed themselves of these super- ! ;: ] 1
how actively he perforined his duties, and how minutely informed he stitions, and woven them into their deseriptions of supernatural SN i
11 . kept tho great emperon. phenomena,  Thero s, in fact, an enorlnous amount of supersti- ; ;" n !
TN At Sinope, on the Black Sea, moncy had been advanced to the tion, romance, and poetry connected with springs, Magical virtues ‘1{ IP.
“:E ' municipality for a theatre. A bad site was, however, chosen, a swamp, _ are attributed to many waters, a belief in which leads to inealculablo ;i 41 A
R and the building Lecamo a ruin heforo completion, and thie money was - injury, Bl "‘.,_ i' -
1l wasted,  Subsequently o memorial was sent to Itome petitioning for ~ There ave shrvines in Indin within which ave reputedly sacred g ';
;! money to construct waterworks, Pliny, in this case, cautions the ; walers, 10 be \.vn:-.al:u(l with, nn.d to be d.runk by the pilgrims to secure SR ' 1
ST emperor, and advises that, if the request is entertained favourably, an eternal salvation,  On certain days in the year thousands of the i |
Ty engincer bo sent with the money, that tho loeal authorities may not v natives as<emble and encamp round these sacred shrines. The ap- it
job it away, as in the caso of the ruined theatre. 1 supposo the cm- proach to the lioly water is by a flight of marble steps, down which
! peror did send an engineer, as, in 1855, I saw the ruins of the serviee 1 perspiring natives, many of whom are crippled and diseased, throng to ; il
i Rk reservoirs, which, but for man’s destruction, would have been as ; have o cupful of the fluid, The practico is to pour a cupful over g
i¥ | - entiro as on the day of their completion j—the walls now remaining the head of C'{l'c]l lmti\'?, to flow back to tho.t.'mk, and this is repeated i "
Hi1 Deing sound and massive ns when first constructed. Jundreds of times during the day, so that it ceases to be water and '
K i 'The making of carthenware vessels by means of the potter's wheel hecomes a vile compound—the washings from the bodies and feet of ,
| !, is of very ancient date ; and the work of the potter las, amidst all natives, and this horrible decoction the priests in attendance adminis- HI f T
1 ] J' the ruins of ancient cities, been the most enduring.  The vast collec- ¥ ter to bo drunk by the poor besotted votaries, Cholera usually breaks Lot s : 1
E tions of Lricks, tiles, tablets, pipes, and vases placed in European out amongst the pilgrims at these gatherings, and it would be contravy : | SRRl
i museums testify to this fact, At some early period earthenware pipes $ to the known laws of sanitary science if it did not do so. AENREE] -
; 1o ] were thrown on the potier’s wheel, having sockets for jointing similar 1 tecently there has very properly been a rage for water analyses, g ’i i -
1R 1R to those now made in England. I saw samples in Asia Minor, in 1 many thousands having Leen made in Great Dritain and in British i F. | PR
R ' Vi 1855, evidently new. They were about 13 inches in length, and India, and very startling conditio.ns ]m:rc been revealed. "Water which 1 | .
R ; 5 inches internal diameter, having a socket of about 1% inches in depth. X has heen considered pure by the inhabitants of English towns, has been | || -
BRI They were being laid at Kulali, situate on the Bosphorus, to form a i fm‘md to contain a dangerous proportion of polluting matter, to tho it .
; i = : conduit to bring water to the barrack hospital. The natives were ab ?ﬂects of which they appear to be stupidly apathetic; but the researches ' é |
L work lnying the pipes on a contour line, a considerable length of trench E: n India reveal o state of things almost too terrible to contemplate. f |
) , being open. I did not at first sce any arrangements for ventilation & The natives of India are expert diggers of wells and formors of tanks, i ,-: .
2 HE i : and wash-outs, and was questioning the engincer oflicer upon these : tO_Sllpply and store waler for use; they ave also caveless of life, com- _
HE . | points, as to whethier or not they had been provided for, making n rough . mitting suicide with appavent avidity, death by drowning being
NiEEE diagram, and scratching on the ground with a stick to illustrate my 9 cominon, It had been observed that at certain Indian stations 15 || .
i questions. The engineer oflicer could give no information ; but one 3 B."ltl-“h soldiers were liable to be afllicted with virulent types of _
e of the native workmen, who had been listening to and watching vs, . tIlsm?e——-ns cholera, fevers, and at Delhi carbuncles and sores, the ; I I
NS R touched me on the shoulder, and, with a sparkling countenanee, said, § Delhi sores having become a recognised affliction. Inspection was NE i !’ .
11 [ ¢ bono-bono,” immediately taking me along the line of aqueduct, and erdered, when it was found that within the provinee there had R 4] .
: & Sl pointing out the structural means I inquired about both for ventilation % been about 1,700 carcases of human beings removed from tanks and v E
and for wash-out. g wells, the water from which had been regularly used for human con- § ’ sx :
: . ;
i é :
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sumption. Some of the worst wells were ordered to bo cleansed,
when many human bones were romoved from them, Thoe tanks in
use aro open, and tho surrounding ground slopes townrds the water;
over the surfaco human exerement is spread, and tho natives hoth
wash clothes and batho in tho water thoy use for cooking snd drinking,
High casto appavently affords no protection, but acts in a contvary
direction.  Calentta is supplied with filtered water, It high class
natives decline to use it, A native waler carrier was observed filling
his skin at a stand-pipe with filtered water, but when nbout tlivee
parts filled, he went to tho ‘nearest puddle, and with his hands iro-
ceeded to fill his vessel,  An Englishman, ebserving him, asked what
he was doing, when ho replied, ¢ Making Ganges water for mast 1,

Some medical men stato that pure water is absolutely necessavy
to Lealth; others send their patients to drink the most nbominablo
compounds at Lunglish and forcign Spas. Pure waler is o ravity
in nature, and where it is found it must be protected with great care,
as it is a powerful solvent and greedy of impurities. Tho solvent
property of rain-water, which is the nearest approach in naturoe to
pure water, is probably amongst all the clements the most powerful
agent in moulding and disintegrting the solid earth. By way of
illustration, the viver Thames may be taken.  The water of this viver
containg, in round numbers, about one ton of hicarbonate of lime in
cach million of gallons, when the water is elear, hright, aud sparklingly
transparent.  The daily supply pumped into Loudon is now about
135,000,000 of gallons, <o that 135 tons of bicarbon:tte of lime ave con-
bined with the supply of cach day’s water, or upwards of 49,000 tons
per annum, ‘Tho averago flow of water down the Thames may be
taken as 1,000,000,000 gallons per day ; so that about 365,000 tons
of bicarbonate of lime are washed down per annwm, from the Thames
alone.  About four-fifths of the dvy land of the earth contain lime, or
are limestone, upon which this dissolving action of rain-water is un-
ceasing ; so that the whole of the solid carth above sca-level may
be silently washed and wasted down into the great salt ocean. Soft
water, being so powerful a solvent, is economical for washing, but ib
is vapid for drinking, and is liable to produce dinirheen when peat-
tainted. It has not heen proved that hard water (hard as 'Thames
water) is injurious to health : it has, however, been demonsirated that
it is a great protection to health, when it has to be brought into con-
tact with metals—Ilead, zine, and some other substances.

It is the duty of the sanitarian to obtain clean water, and to pre-
serve it fresh, cool, and clean; hut pure water—in the full sense of

) Great improvements have Leen made at stations throughout British India in im-
proving and in guiding water supply sources, both tanks and wells, “To prevent pollu-
tion these improvement works are now going on,
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the word ¢ puro'—1I do not believe to e necessary to health, since
spring, stream, river, and well waters neeessavily contain saltsof the
rocks they coma into contaet with, These are the waters, which are
the most widely obtained in nature, and in by fin the most cases can
alane bo obtained, and must therefore he aceepted.

Contaminated water must be dingerous and should always he
avoided,  Contamination is not, however, the most dangerous when
the water is most visibly polluted.  The turhid waters of the Nile, in
Eaypt, nnd of the Ganges, in India, are taken for use in preference to
all other water, These mightly rivers arve, however, usually turbid,
the suspended silt acting as o disinfectant,

"The filthiest and most dangerous water to drink is well-water,
tiinted with human excreta, which water may be clenr and sparkling.
Swiface-waler flowing down brooks and rivers, though visibly pol-
luted, does not appear to he as injurious as tainted well-water; carth
and air being purifiers of swrface-water.  Waler when enclosed and
stagnant, as in wells, pipes, or small ninventilated tanks, and especially
when nflected by ligquid or gaseous impnuities, becomes stinking and
unwholesome,

In water-works tho water to be impownded in reservoirs should he
gathered from the eleanest possible xources, and should be preserved
clean,

Sand-filters should be close to the service-reservoirs, which should
be covered and fully ventilated,

The supply from the reservoir and the supply mains should he
dircet, and the mains should be so laid and connected as to produce
continnous  circulation, as water retained a Jong time dormant in
“dead-ends ™ rapidly becomes deteviorated. The best water-supply
will be one which sccures the purest source, and by the works of
storage and distribution preserves it the purest up to its delivery for
use,

Bathing and washing aro necessary to health, but there are many
towns in Great Britain and Ircland without adequate means for
bathing and washing ; and, ns a consequence, the people do not bathe
and are not clean.

Baths are common in better class houses, though by no means as
ccmmon as they should be. The “fud’ is, however, used as a
substitute,

The poor cannot provide their own baths. These ought, therefore,
to be provided for them by the Municipal Authorities in the best and
cheapest form, and in the most convenient positions. With the
baths should be wash-houses, where water, soap, and all the apparatus
necessary for elean and rapid washing, drying, mangling, and ironing,
should be made available at the least practicable cost. If sites ave
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P There ure good and bad sewers and drains, and the public shou}d ; of wet and dry are contemplated. If sewage has to be pumped, and
know some of the reasons why this is so, and then they may refrain

: from condemning sanitary works in general.

e Sewers and drains have been formed, which ave so defective as to
o be a cause of serious nuisance ; they are too large, have wide and flab
i bottoms, the materials are bad, and the construction worse.

hasto be clarified by irrigation, the volume to be dealt with should as
nearly as practicable be a constant quantity. If, however, thereis a free
outlet by gravity, the sewers may be allowed to partially recpive both
subsoil and swmface water; only, however, to some known and limited s
extent, It isan advantage to have a wet sewer rather than o dry Ll
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G Sl RNt
4! judiciously selected, and there is no extravagance in tho construction It is possibl‘o to dm.nngo n {pwn by defeetive works, and so bring ; Nl E, :
and management, theve must bo no loss. DBut a small rate in nid, if diseredit on sanitary science. I will attempt to deseribe how a town " i u*l _
| required, will bo & saving indivectly in promoting cleanliness, sobricty, ought to ho scwcred., and how louses ought to o drained, to fully ; i 1 il
LR and improved health. answer the purposes intended. S |
3 The samo writer T have beforo quoted remavks that in Japan Correct plans and sections are required upon which to Iny out the R EEH R il
TR bath-houses exist in great numbers in the towns, whero warm waler is systom of sewers and draing to bo constructed; the depths of the il é |!
‘I | provided at a small cost. Theso baths mo for the benefit of the poorer : ¢ellars should bo ﬁgltl'ﬂ'l. on the sites of houses; the relative levels of : d il
L N classes, who uso them in great numbers - as regularly as ovening comes ] tho strects may bo indicated by contours, and on tho sections the E 4: RIEIH
i crowds of Japanese men and women go to bathe,  Theve ave ranges of ? strata should be shown by colows, AR |
Lox shelves where the clothes avo placed, whilst tho individual steps A careful engincer will test the strata, by boving and trial holes, S F
Rt into tho Dath, cmerges from it, well rubs the skin, dresses, amd Full details how to lay out sewers in right lineg, both on plan j '1 0ot
. :»! ! departs clean in person.  In CGreat Dritain, at this day, thousands and in gradient, avo given in the ¢ Suggestions’ published by the Local | | :
§ Bl upon thousands of the poor aro never washed elean from their bivth (fovernment Board, jf gl
| E l1 : to their death, unless they go to prison, or to tho workhouse, There An engineer should settle at the commencement what duties the i H
ji SRR is no bathing accommodation provided. At all scliools there should o sewers will have to fulfil.  If the town has manufactures consuming il
i il baths, and completo washing should be a part of cducation, ns those ! and polluting much water, tho question may arise, if or not this R
.. o who aro nccustomed to regular personal washing in youth will not [ polluted water ig to ho removed by the town sewers.  There will also,
' ; subsequently abandon it. | in some cases, ho & question of injurious fluids, such as tan-pit refuse
: Sanitary scienco has, during the Inst half century, probably made and pickle-waste from Lrass founders, lncker manufacturers and tin- i
i H ‘ most progress in Tngland; Lut then this island is 0 very small spot 5 plato makers; thero are also dyo waters, and soap-waste from woollen '
1 *l | | on the globe ; and even England—frco, vich, compact, and edueated ’ manufactures, Some of these fluids can be treated on the premises so : o
11 : as it is—only progresses slowly. It may, however, be inferesting to E as to precipitate the solids and to disinfect and clarify the fluids, and, ' a0
18 ' this meeting to learn that there is an Association of Municipal and consequently, where there is no land available for sewage filtration, SERA T
Sanitary Engineers and Surveyors to the number of 205, and that the manufacturers may reasonably he called upon to clarify their pol- SRt
197 towns and districts ave represented by the members.  The extent luted liquids, and not pass them in their erude state to the sewers. Hau Al
of work exceuted might be indicated by the make of ewrthenware pipes There are wet and dry subsoils,  Sewage will, from good gradients, AR
and other sanitary articles, if a reliable return could bo olitrdned, ; flow to any point required by gravity; in other cases there may bhe a )
{k The Messrs. Doulton are making about 1,300 miles of drain-pipes per ' flat avea with a wet subseil, and a swamp for an outlet, or this may be bRy
S UL IR annum, besides many thonsand soil-pans ; and this may be nbout onc- below tho river or sen level.  In such cases pumping may have to be Tt ;
i RN tenth of the cntive English make of sanitary articles, resorted to, and then it is desirable to reduce sewage to a minimum. MRS LITIRS
R 6 " There is not time in a public addvess to deliver a closely reasoned The subsoil should have independent drainage, and the sewers and 1
Hil H essay, and a popular address is not, I assume, expected to be other 3 drains should be water-tight,—surface water, including rainfall, being Attt
{ltk than discursive, otherwise provided for. AR
il % The following remarks may interest the publie, though they may To construct water-tight sewers and drains requives the best g i il
1 B not teach much to the educated engineer, 4 materials and the most earveful workmanship, but these indeed ave i : '
| ‘ necessary under all conditions. In a web subsoil land-water should 191 E
' ‘ SEWERS AND DRAINS. be excluded, in a dry subsoil the sewage should be prevented from il a i
leaking out of the sewers. In the foregoing remarks extreme cases f
i
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one. Sowago flows intermittently, during.]mrtions' of cuchl -(-]n'li" \'\'lnou
tho inhabitants avo using most water; if thero is no subsol \\nt(fr,
the sowers at intervals may be comparatively diy, ndnlu.ltmg of (lc.-posgt,
A steady continuous flow of water through BOWers Sl.lﬂl('lDTtl'}t» t'o ltl;nmta!u
a regular current, and not mnoro than a few inches in depthin the main
.ewers, will bo an advantage. - .

- ;.1::,:: lsl(ln\-em should ordinarily bo lni.(l at n dcp!h suflicient t;) mlmllt,
of tho deepest cellar being eﬂ'ccti-vcly drained ; tho invert of ltht{; n?slzl(- 11:
drain being at the least twelve inches l:c!ov:' lh? coellar floor, l0 i no

tho house drain being not less thm\.ono in H.{\'Ey, nnd (!lll.(:-l .mg‘ 0
main-sowers not lower than half its dinmoter,  Theso rcmml\s: ztuo-oi'
courso gencral, and cannot in all cases bo ncted upon, as mz.m)l ()-"‘t;ls
have low sites which cannot be effectively sewered .nnd tlnu:lu;( ;’u. ;:
out special means (air \'al\'los) to ]rl'T\'c\nt c(.ﬂlnrs heing flooded by back-

-ater from the sowers, or by special pumping.

“at;}oﬁl\z;n<1t:$ng, s :1 rulg, :-[:honld be outside the hnscm(_‘nls of tl{e
houses. Dut where houses aro built in streets, and tho kltch.ons fire
at the back, the drain must eross the basement, unless back drainage is
adopted, when no drain nced enter the lms.cmont. "

Much has been written and said both in fm.'om- of back-c rainago
and against it. I have had twenty years' cxpcrlence(‘)f lmck-d.ml.nago.
and know nothing but good of it. It has been said that 1!; is an
interforence with the rights of private property ; that th.o. d.mms: will
choke, and then there must bo trespass to ﬁl}(l out the p{n.nt c;f f;\lll‘llt‘.
My reply is that back-drains may be so laid thnt. notluntt; n {Dmsi::
usage, amounting to wilful action, can chf)ko them ; and even in ]sulc
a caso they may be freed and cleansed without trespass, ng manholes
and flushing will enablo them to be so cleansed.

o enable sound sewers and drains to .ho constructed, .tho trench-
ing must be true, and the bottom to receive scwcr. or drain must :}o
absolntely sound and solid. There must bo no mistake hcre', or the
work will soon be a nuisance and a ruin, !?ewc:r.? and draing may
become broken-backed ; there will then be .leakl'ng ‘101.nts, or satur:ttcd
subsoil, and a choked sewer or drain will brmg. diseredit upon sewering.
If the bottom of a sewer or drain-trench is nob s.ound, it may beo
made so by cement concrete, and in loose wet quicksandy ground
sewers and draing should be covered with conerete. o .

Sowers and drains will work better, and bo mmntmn(':d in better
order, if suhjected to regular and properly gl‘nd.llt.l.t(_‘d flushing at short
intervals. It is possible to overflush, and so injure the sewers. As
much water as will give a velocity of about six .fcet per secotxd may
be admitted ; greater foree, to give aquicke.r vcilc.:clty, will be liable to
injure brickwork, and blow or force open pipe Jjoints. .

Waterclosets and sinks should bo against outer walls; should no
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have continuous flue-like connections with the sewers, but have o
severad connection, and means for full oxternal ventilation. Lvery
public building, however lnrge, and every house, however small,
should bo so drained as to afford no possibility of sewage gases enter-
ing, and they should stand absolutoly freo from the sowers, though
perfeetly connected with them, This may be a Jaw without any ex-
ception. At present almost overy public building and houso in
London is in divect communication, by the drains, with the sewers,
so that sowage-gasos pervado them, Thero are opon sower venti-
Intors in tho streets, which servo to dilute the sewage gases, and tho
enoranous number of houses perform n similar purpose. It is this
dilution which provents tho full nmonnt of mischief from being ex-
perienced ; but thevo is o danger in it, and this ought to bo avoided.
This is to bo dono by absolute isolation, and external ventilation
abovo tho roofs of the houses. In Leeds, for n population of 320,000,
there avo upwards of 20,000 openings from the sewers acting as venti-
lators, which bave been in use moro than seven years. This is an
example other towns may follow with advantage,

Perfect sowering requires perfect street paving and perfect street
cleansing,  Seavenging must, in all cases, bo a work of the munici-
mlity, or other loeal governing body. Contract work should be
avoided, The work of scavenging should be paid by rate, and this
rato slhiould bo general.

Waterworks should, in all cases, be in the hands of the loeal
governing body,  The serviceshould be constant and at high-pressure,
with fire-service provided for, Water shonld bo laid on to every house
and to every tenement; there should be no exception. The service-
pipes may bo of wrought iron, with screw joints, and all the taps
should be “serew-down.’ If the services are taken within the houses
and tenements, and the service is high-pressure nnd constant, there
will not be much wilful wasting of water, and house-taps will not
he stolen, ns waste of water, when at high-pressure, will bo very dis-
agreeable within n house, Fix stand-pipes in streets and roads, as
is done now, and the wasto will continue to be unceasing, because it
will not inconvenience any one, as when it is within doors. The
poor eannot have a full and fair use of water if it is alone obtainable
from external stand-pipes, as this involves carrying and storing within
the tenement, It should also be remembered that one gallon of
water weighs 10 lbs. and that fifty gallons weigh 500 Ibs,, and
this will be only ten gallons per head for a family of five persons.
The labour required to carry 500 Ibs. of water each day, or
80 tons per annum, will be simply enormous, and ought not to be
¢spected from the poor temant. Serve the water within the house,
have necessary supervision, and take charge of repairs; the inhabi-
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144 ENGINEERING AND SANITARY CONSTRUCTION.

tants will then be properly supplied with water, and cannot easil:\'
wastoit. Defore closing theso brief and imperfect rcm.su-ka I may glanéo
at o fow works recently exccuted, or which ave NOW i Proguess.

Caleutta has been partinlly scwcrc&!, Bombay is now n c.mu'so of
being sewered, and prcpm‘ations;. aro in progress fmi; b_(]”.“ cun.g n;nl
draining other Indian cities. .&cwemgo w?rlfs nt 0111):‘1 tluo I;S(?
in progress, to be ('omplete.d \.\'Illf sewago u'ngnt-lo?. ‘ ..\:} ‘fzglm.\
been completed, with sewage n-l-:gnt‘lon n(ldct.l ; and main :;c\.\ f\a ntao -I')t{;m
are being prepaved for other continental cities. At W lllh:\\\!, ';,1 -11“
population of 350,000, the oslimn.to for sowers is (.‘:(IO,()QOI. ll:t “1’ ‘ot.at‘n,
population 270,000, main sowcving under consulomhon.’ '{L . .lmis-
burg, population 670,000, (‘St.lllmt(! for sowers .'l,(lOO:OO(}o.;O((JJ 01(1)10 1::0
pumping and sewago purification. Mumcl}, population 250, o [, o ‘|-
mate for sewering 600,000/, Dusseldorf is to bo sowcrctl by b (.rssw.
Lindley, of Frankfort, Messrs, Lindley have sewered I mnl\l;o: tr('lll.'
the-Maiue, population 125,000, cost 380,(:)00!. Out of 6,800‘ nmll):)o.s,
5,200 have been completely drained, and in tho town t.ll(‘l'(! aro n‘. .ut
92,000 water-closets, At present, the .sowng?‘goos into the 1'1\'er
Maine, but it is to be intercepted and clnn.ﬁcd. Tho Prussu.m Gov e
ment insists on sowage clavification, \'-rlnch, at present, is stopping
sewering on the Rhino citics, where it is very much noc.(led. o

"The water of the Rhine is, however, used for domestic purposes b{]
the population on its banks, and it ought, therefore, to be preserve

sewage. '

fl‘001'!'- :“2::11 ef::l‘:i:BO]giﬂll towns remain with (.:cs;-:pools. l-']von Parig an‘d
Brussels, with their enormous and costly main 1.ntercoptmg Kewers, ai e
cities of cesspools, and I do not know.of n .smglo wcll-dmmcd. ‘m 3
in Italy. We are met here in this nn.c§cnt cxt_y. of l‘_]xctcr to dls.,:m.fs
sanitary science and preventive medicine, engincering rm.d mmlmy
construction, meteorology and geology—to give mformatlon.mu. to
receive information on subjects which wo consider to bo of vﬂnl.lm:
portance to each individual man, to each town, and to each nahon. ;
but when we read the ewmrrent newspaper ]itcmtur.e of the da}y, wo
seem as men beating ihe air.  Statesmen pay very llttl.c attention to
our subjects, but starve Jabour by consc'rlptmn, impoverish populn‘hf::;:
by taxation, and, at enormous cost, provule. the moslf rvefined and t}n 1:1 '
weapons for human destruction. We are in thfa midst of n wm‘ mo;‘ ;
and sanitary works can have no solid and satisfactory progress 1‘111( e
existing conditions. There is over the length m}d breadth of ]uuagptc ::
rampant military spirit; armies, armaments, ironclads, anldfl . :u'
guns, attract most attention, The people are summoned rolln1 Jar
to witness autumn mancuvres conducted by emperors, as .]f. soldicrs
were the beginning and ending of human progress and cl\'lllS:ltIOItl‘-‘
Tho Americans appear to be the only sane nation. The governments
of the old world are drunk with military ambition,
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Lord Fontescur proposed a vote of thanks to the President for
his address.  Mr, Rawlinson had spoken with much knowledge, and
after long practical experience, of one of the most important sanitary
subjects, in all its bearings, which could be considered for the benefit
of tho community.

Dr. Ricnannsos seeonded the motion, and said that those Sani-
tavians in London, who for the last thirty years had been most pro-
minent in sanitavy work, lad always looked up to Mr, Rawlinson ns
in his way perfeet, and as one whom they could trust in whatever ho
anidd.  The solidity of sanitary development in the divection indicated
Ly My, Rawlinson had heen vastly owing to his skill and judgment,
and, nbove nll, to his truth,

Tho Mavon of Lxecter said ho should like to support the
motion. Tho address was one of the most exhaustive he had ever
listened to. It was most fortunate for the city that the Congress had
come to Exeter, and still more fortunate that that scction should be
resided over by Mr. Rawlinson, ‘The Mayor hoped before that
gentleman Jeft he would still further advise them on sanitary mat-
ters connected with the city. It was a matter of regret that tho
city was not yet sewered on modern principles, but tho local authori-
ties would now have the advantago of the advice of such gentlemen
as Mr. Rawlinson to assist them. Mr. Rawlinson informed him that
the city might bo cheaply sewered. 1le was glad to hear that, as
it had been to him, and many other gentlemnen in the city, a matter
of considerable anxiety, owing to the feeling that the expense would
be enormous, Ile was, Lowever, told by Mr. Rawlinson that the
city could he even hetter sewered in a cheap than in an expensive
manner. Tho visit of the Institute would well repay the citizens

for tho trouble they had taken and for the pleasure of entertaining its
members,

Mr. Cuapwiex, C.B., in supporting the vote, said that in the
many years Mr, Rawlinson had been engaged in advancing works of
sanitary improvement he had displayed one great qualification—that
in no instanco had he excceded the cost of his estimates,

The vote was then carried and acknowledged.

The Water Supply of the Louth Rural District.

AT n period when the public attention has been directed to the great
question of n national water-supply, a contribution on this subject
lay possess some interest.  Louth Rural Sanitary District comprises
cighty-nine parishes, somewhat unequally divided by the ¢ Wolds,’
those on the east lying in proximity to the sea, the country being
flat, and the soil, for the most part, being a rich loam, of the drift and
post-tertinry formations, overlying a clay subsoil. On the west the
country is hilly, dipping occasionally, with loose soil covering the upper
and lower greensand formations, overlapping the calcareous strata in
connection with the ¢ Wolds' As in most chalk formations, the
L
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146 ENGINEERING AND SANITANY CONSTRUCTION,
water-supply is ample; but boring to the depth of 100 yards in some
localitics is ineffectual in procuring water, \\'lmr(-as'ul most ul" ‘th.u
marsh villages overilowing springs .mul hlow-wells ' abonunel,  'This
latter designation is applicd to springs whero the water flows ton
considerable height, owing to the pressuro excrcised by the water-
beaving strata in tho hills. . N
Tlaving thus given a gencral outlino ni: the souvers of water-supply,
1 propose to describe tho distribution of 1t a8 regavds meeting tha
wants of tho population ; and, before duu_\g 50, I must ‘.:‘ln.-:vr\'n that
no water ean Le consideved relinble which iy not obtained from a
rock source,  In many villages near the coast, such wells ava KCRTCO,
as tho sutface water obtained from thy ,'.El'ﬂ\'l"l 0\'01‘1)‘111;_: tlm' clay iy
much more accessible, but of cow:e objectionable, being linblo to
pou;l?ltlwfl\ll;pl'oaclling the const, the difticully of reaching the under-
tying rock is, of course, inereased, c:-pl:vm:lly ab B.Iublctlufrlm,.\\'h-r:m
the water is generally brackish, and it is only in coertain districts
that deep boring is attended with success, 1t has Deen o sourco of
anxiety to meet tho wants of this favourito seasido vesort. Al the
springs ave affected by tho tidoj; and an analysis n‘f t .:..'-m!plt). of \ml‘og
from this place by Professor . de Chaumont, IS, indieated 92
grains of solid matter per gallon, while the hardness showed 69 do-
grees of Clark’s scale. These facts aro doubtless discournging; yet
an enterprising proprietor, at the suggestion of Professor l'n'mklmul,
has adopted the softening process, by means of (]l!lckl.lllle, with very
good results; and, after filtration, he has succqcnled.111.1)'r0ducmg a
wholesome and potable water.  This, however, is an individual case;
but the problem of supplying the inhabitants generally is not yet
solved, and should tho place become populous, some other plan must
rised.
bo d’f‘;ws iown of Louth, containing 10,750 inlmbitpnts is m'ninl’y sup-
‘plied by o company, which has utilised the ¢ Silver Spring’ lying
adjacent in the Wold Iills, though many houses have wells on the
premises more or less impure. Many of the latter class have, however,
been improved of late years, and tho zymotic death-rate of Louth for
1879 was 10 per 1,000, which speaks well for the gcn(.:rnl salubrity of
thetown. The rural district death-rate for the same period was 1:20 per
1,000. Preventable disease has not been rife. Typhoid fever scareely
oxists in our midst ; and out of a population of 24,750 only one
death occurred from it in 1879. Tho autumnal diarrhen contr!bntcd
the largest number of deaths under the zymotic class, and did nc_)t
appear to bo influenced by the water-supply. These results have
been mainly brought about by close attention to the wells of the dis-
trict under the powers given by the recent Act of Parliament, and
many new ones have been sunk, ,
Tn some of the large farmsteads, rams have been cons.t-l_'ucted ; and
sn others, where well-boring was impracticable or diflicult, brick
tanks, cemented inside, have been constructed, to hold 1,600 gallons,
at o cost of 20Z, to supply double cottages. Iron tanks aro n usc
but are not generally approved of.  Believing as I do, that r.L\'v]n:)]escnn;:L
wator-supply is the great factor in promoting the public health,
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WHITE ON WATER-CLOSET CONSTRUCTION. 147
lavo offered these remarks in the hope that attention may be drawn
to n district purely agricultural, where much has heen achieved, even
in theso depressed times, by a vigilant attention to the water-supply,
without embarking in any ambitious schemes, nud relying solely upon
the proprictors giving n loyal support to the intentions of the Legis-

lature, under the guidance of the sanitary anthorities; for we have’

to look for improvement in sanitation, not only to the co-operation of
capital and Inhour in the initiation of schemes for an improved water-
supply, It nl=0 to the patient investigation of tho evils which Iurk
in many a domestic houschold, and only to be removed by the exer-
vise of tho powers wo possess for their mitization and removal.

In conelusion, leb me review some of the sugeestions which have
heen put forward on this topic, and consider which ave applieable to
tho district which I represent. It lias heen proposed to supply vil-
Iges by pipes from distant sonrces—say the Wold IIills in the Louth
district.  ‘This plan is clearly too expensive, and must be dismissed,
except perhaps in the instance of Mablethorpe, on the coast, and the
villages intervening between it and the proposed source, ten miles
distant.  The river-catchment system, as advocated by the Royal
Commission in 1869, by which each should supply, as far as possible,
its own population, is inapplicable here, except in « limited form,
owing to tho pollution of the pincipal streams by sewnge,  Artesian
wells might he vesorled to with ndvantage, superseding gradually the
surface-water {oo frequently in nse ; and, lastly, the rainfall shounld
ho utilised for individual houses and farmsteads. It would be
forcign to my purpose to dwell upon the system of main drains and
dykes, under the supervision of the Commissioners of Sewers, for
watering cattle, &c., as this source is condemned by sanitarians as
impure for domestic use, My object in bringing forward this subject
will have been attained if I am able to elicit in the course of a dis-
cussion any suggestions for the improvement of the water-supply of
ny district, Ricuarp Douexsicuerrr,

S T T T T T T T T e e —————

Water-Closet Construction.

GreAT importance must necessarily attach to the deliberations of an
Ingtitute like this, which aims at disseminating information, and
guiding public opinion on sanitary matters. It may, however, be
questioned whether the real importance of a given subject is not
shown less by the amount of talk to which it may give rise, than by
the amount spent upon it in the production of an article the best fitted
to meet advancing requirements,

The amount of Lrain-power and hand-labour expended for many
years past in invention and experiment for the production of a por-
fect water-wasto preventer and regulator, and an unexceptionable
Wwater-closet apparatus, is alone suflicient to testify to the paramount
Importance of investigation into the proper principles to be followed
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148 ENGINEERING AND SANITARY CONSTRUCTION,

in their constroction, with the view of mriving at some intelligille
lines within which they should bo restvained. .

o all who have taken an active interest in sanitary matters,
nothing can have beon moro ovid?nt than tlm' dangers ultfmtlm:,; l'Im
old system of pans and valves, with I traps fixed out of sight, ms;:!u
tho house. At the annual meeting of tho Parkes Muscum, Siv
William Jenner spoko of theso last in no polite or measured terns,
And truly the terms used by him were not exnggernted. Bub the
difticultics attending tho amendment of an established stato of things
with tho Dritish citizen ave almost inswrmountable, especinlly if it
bo such as to touch his inner man, whether throngh tho packel,
or (if there bo such) somo equally tender point. Ihlquvshm‘ml:]y
thoro aro vast commercial interests which stand in the way.  So fu
as can bo judged by outward appearances, under the present stale o,
things, oven the value of the great bulk of houso property is but little
affected by the presence of sanitary or unsanitary arrangement in these
vespects. On a recent oceasion ina houso in which 1 have sojourned, nnd
in which there has been constant ailment with one or more of the in-
mates—to say nothing of several cases of hlood-poisoning attributed
by the medical attendant to sower gas—1 havo endeavoured in vain
toinduce the landlord to providea water servico for domestie purposes,
apart from the enly one which is supplicd from a cistern over the
water-closet ; this closet being served by the customary spindle valve,
with water-hox, which inevitably releases the bad air from heneath
jnto tho water at the Dottom of the cistern. I appealed to him,
further, to remove, and to venlilate, the decayed and constantly
lenking lead soil-pipe (ocensionnlly caten through by rats from {he
drain), which rans down inside the house, ndjoining one of the sitling
rooms, leaving it in an almost chronic stato of stench.  And, more
than this, I appealed to the sanitary inspector, but could get no re-
dress in these matters. 'This landlord, being also the agent of an
enormous house property, was imperturbable alike under threats of
quitting and under appeals to authority. There is every reason to
fear that such is no uncommon case. In the great mass of specula-
tive building hitherto, a few pounds per house of additional outlay, in
these respects, has not been considered remunerative by way of
investment. 'The houses must be had, and are often occupied almost
before they are properly completed, irrespectively of these trivial con-
siderntions, about which it is said meddling people make so much
fuss. People have become habituated to it. No death in t’:_elr
families has been traced to such causes. Almost all houses are alike
in these respects. There is but little choice, and other occupants have
lived on without complaining. Surely there eannot be so very much
the matter, or we should hear more about it, and we can only goon
as others do, and if we tried to examine into the matter oursclves, we
should be no wiser. Wo must take what we can get, and either
grumble or be thankful as the case may be. This, 1 venture to say,

without exaggeration, is the prevailing state of feeling, and mode of

action, or rather of inaction, in these matters. . '
The remedies usually proposed for this state of things aro, ﬁl‘i )
legislation for the enforcement of sanitary eonditions; secondly, the
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education of the masses to understand and appreciate their own true
interests, nnd to insist upon these being respeeted.  Exeellent remedies
in their way, and they will doubtless eflect much.  But the difliculty
of o generul application of them meets us at every point.  The great
precedent yomedy must be Jooked for mainly in the production of
satisfactory samitary apparatng and appliances, of the greatest simpli-
city, anel at the most modorate cost ; and then at imparting informa-
tion respecting their prineiple, and their practical application, to the
niore educated classes of persons, and to those through whom such
appliances ave bronght into use; rather than in any amount of
ausade ngainst mere recklessness, ignorance, or prejudice.
Let mo now endeavour to give cffeet to the foregoing remarks, by
a fow practical considerations ns to water-closet construction, I
would, in the fivst place, deprecate tho use of all closets by which, on
the pulling up a handle, the contents are dropped down by means of
the withdrawal of a plug, valve, or pan, whether into a trap, or
diveetly into the soil-pipe and drain itself.  Apart from valves and
plugs being liablo to derangement, it is evidently possible, and in
many instances of accidental deficiency of water extremely probable,
that they may be used without water, to the great danger of corrod-
ing the pipes and choking the drains,  Secondly, I would eschew
evarything bhut some deseription of hopper-basin or flushing-pan,
The confents of these caanot be let down, to the great danger of soil-
pipes and dinins,  In easeof the water service failing, or being frozen
np, or otherwise deranged, n pail of water poured down will earry
everything away safely. Thirdly, I would have the best possible
flush of water which can be obtained by a regulator, or waste pre-
venter, constructed without any valve except only the ball-valve
which supplies the ‘fecd’ or serving cistern.  Fourthly, I would in
all cases insist upon the use of 1his feed cistern, or other intermediate
receptacle, for cutling ofl completely all contact between the closet and
the main service, or house eistern, which may then be placed at any
convenient distance from the closet, whilst affording the opportunity
of regulating, accurately, the amount of water to be used for cach
discharge.  I'ifthly, I would avoid all traps except the one which is
formed in the construction of the hopper-basin ; this being made to
flow out into a ventilated or open soil-pipe, which again may be
carried up within an external ventilated flue for protection from
frost, or for carrying off the foul air more eftectually, There have
heen several inventions which I eannot regard as wholly satisfactory,
with a system of flushing which mevely washes out the contents of the
basin into the trap below ; in which the contents commonly are only
partially concealed, and which does not clear itself properly with any
ordinary flush of water which can be let in upon it. ‘I'hey are, how-
tver, a wonderful improvement wupon previous descriptions of
Lopper-hasing, and of still greater value as aiding in the superseding
of closet valves and pans. The old hopper-basin has in the main
worked far better than these, but the small stream of water, through
an nsuflicient nozzle, has been quite ineffectunl for its proper cleansing.
The ¢ Shrewsbury’ patent basin made by I TPeirce and Co. is cal-
culated to meet most of these objections. DBut invention has been
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rifo in the dircction of valveless waste-preventers for the flushing of
closets in the manner which 1 have indicated,  OF these Huilstones
patent, and Brathwaite's patent, appear to bo excellent, it tho stream
discharged is sufticient. The water is dischavged through o syphon
which is set going, in the ono caso by immersing n block of ter
cottn to 1aise the water to a suflicient height to fitl the syphon; in the
other by raising a small quantity of the water in o eylinder, Dy the
¢ Shrewsbury? patent the vesult is produced by the meve process of
lifting out of the vegulator, or feed-cistern, the requisite quantity of
water in a pan or tuay, and so tipping it into o funucl, thus securing the
sudden and effectual flush which is requived for the specially formed
basin or pan.

It surely is to the fulfilment of such conditions as theso that all
our efforts must bo turned, and the stream of invention divected; s
indeed, latterly, it has Loen to o great extent,  1f there avo principle:
in closet construction mdically wrong aud bad, and there nve othieis
which are cssentially truo and gowd, it is only by thoroughly sifting
the one and the other that just conclusions ean bo arrived at, and wl-
vancement made. I have not been advancing theories withont giving,
as I conceive, good and suflicient reasons for the general principles
which ought invariably to bo followed. Let them he well weighed,
and if they canmot be difended, et them he amended. Whether they
e nceepted as good and true or not, I cannot, 1 nm sorry to say, eon-
ceal from myself the fact that they are not likely to ho genemlly
carried out, at all events for a long time to come, even with the mest
strenuous offorts of sanitarians to enforce them, cither by precept or
by law. The present state of things has too fivm a hold on the jeople
at lnrge; nnd there sre commercial principles at stake, which will
areatly stand in the way of such a general improvement.

I am not one to advocate interference with personal rights or
vested interests, and I may therefore state frecly what I believe to be
the nlmost insurinountable difticulty attending it, even supposing &
general agrcement as to this system being the best, Tho best and
largest firms necessarily live by advertising.  And enormous is the
good which tliey have effected by spreading the knowledge of improve-
ments.  Advertising is the only means by which such things can he
brought before the public; and that which will pay, and will meet the
public requirement, howsoever bad in principle it may heshown to I,
ust not be omitted from the catalogue of the useful articles supplicd.
The good and the bad ave cqually set forth, side by side. 'The gene-
1ality of people take the recommendation of a thing in this manner,
and are only too glad to take what is thus brought before them with-
out further trouble or question. And so long as great variety of
opinion npon these matters exists amongst those who are supposed to
be well informed, it is not to be wondered at that so little real resulb
should be obtained. With all this, however, we are far in advance of
our continental ncighbours. At Derlin, and at Rotterdam, they rest
content, as it was deseribed to me a few weeks since by well-informed
persons, with merely a pan and a tap; and nothing could be moro
simple. At Dresden, Hanover, Bremen, and Hamburg, much moio
attention is now being paid to these mundane things; bub onc's
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reminiseences of continental sanitation are by no means pleasant,
1 am not ab all sure that the same remarks might not he made by o
castial observer, s to the state of tho case in our own country ; for as
vet, 1 fear, wo nro after all but little in advance of them, and that
typhoid fever, certain skin diseases, and much general debility and
il Diealth, will continue to be, ns now, but teo common ; for up to the
present tino nll that hns been written and said by our most eminent
Physiciams and sanitarians seems {o havo mads but little practiceal
imln-ossinn on tho educated, the heads of families, and house-owners
senerally,

Winniay Wiorre, TLS.A,

Me, Manriy, CJ, said that he agreed with what had been said
as to the defeels in the D-tvaps, which he had experieneed in his own
house. He believed that there was nothing so eflicient s a syphon-trap.

My, Ronixs and My, Cuapwicr spoke in similar terms.

Mz, Towrn repeated that the whole present system of closets was
lad; tho sewerago should be taken away diveet and sent over the Jand.

My, Caapwick said that he had often observed that the mosh
healthy of all buildings was a prison, and in every cell there was a
pan.  According to Mr. Towle’s theory prisons would be a sonree of
poison, whercas they were the healthiest places in the community.

Tho PresipeNT, in proposing a vote of thanks, observed that
where there was a conneetion between the sewer and maing and the
soil pan, it should be immediately severed, and the supply should Le
either by hand or through a sewer-hox.

Tho vote was seconded, carried, and acknowledged.

The Plan adopted by the Local Board of Health for the
Urban District of St. Thomas the Apostle, in the
County of Devon, for Disinfecting the Sewage of
the District.

Tie subject chosen for this paper, being o history of the introduc-
tion and carrying out of a system commenced at the end of the yeav
1860, and continued to the present time, with no alteration in its
minciple, is intended to be a narrative of facts and not a challenge to
other systems which may have been adopted with equal success in
other places.

_Suftice it to say that from the low lying level of owr Sanilary
Distriet we have laboured under many difliculties which do not pre-
sent themselves in other more favoured localities.

I cannot do hetter than quote from the minutes of the first meot-
lng at which the present system was suggested as a remedy for the
evil arising from sewage not disinfected.
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For access to these most valuable and ancient minutes, I have to
thank Mr. J. Champion, now the clerk to our Local Board of Health,
who most courteously placed themn at my disposal, and to whom 1 am
indebted for much valuable information.

¢ At o monthly meeting of the Local Boavd of ealth for the dis-
trict of St. T'howmas, held on the Jrd Dec., 1860,

«James Wentworth Buller, Es., M. in the chaivy, My IR, T,
Pince called the attention of the Board to Mr. McDougall's schemo
for disinfecting and dealing with tho sowago at Carlisle, and produced
a correspondence vespeeting it recently published in the *Times”
newspaper.  After tho matter had been well considered, tho Clerk
was directed to write to tho Town Clerk of Cinlisle, and to My,
McDougall at Manchiester, soliciting information on the subject, and to
call a specinl meeting of the Board when the answers wero received.!

On the 21st December of the same year, 1860, My, Filis, the Sw-
veyor, was requested to go to Carlislo to inspect thoeir system, and to
meet Mr, McDougall thero, together with the Town Clerk of Cavlixle,
He also visited Rugby, and the result was that on Mr. Pinco’s pro-
position, which was unanimously agreed to by the yest of the Bomd,
the disinfecting process thereadopted was tried at St. Thomas for three
months. After this time there are reportsas to its satisfactory working.

The system wag, after this, further extended, and satisfactory ex-
periments were tried as to the fertilising propertics of the disinfected
sewage.  (2nd September, 1861).

After this, at o monthly meeting on the 4th August, 1862, J. W,
Buller, Esq., M.I%, in the chair, Mr. Nortlnore submitted the draft
of n letter he proposed to send to the authorities of tho city of Exeter
on tho subjeet, and on the advantages that would ncerne if Excter
would join St. Thomas in carrying out the scheme. At the same
meeting it was proposed te exchange the old basket-work screens for
perforated cast-iron panels, Eths of an inch in thickness, for filtering
the sewage.

Then we find details of the sale of the solid sewage.

In the beginning of 1863 we find the Doard considering the prac-
ticability of using the valuable liquid portion containing the soluble
salts of the disinfected sewage for the purpose of ivrigation. For
this purposo, owing to the low-lying lovel of tho works, it was deemel
necessary to have a pumping engine to raise the sewage, but this was
not carried out. _

"This disinfected fluid still continues to flow a considerable distance,
until near Countess Weir it passes into the river, being thus lost to
agriculture ; and I may here observe that having been treated with

~carbolate of lime it would, if allowed to flow over the Ievel lands ad-

jacent to its channel, produce a good effect on the pasture, and not be
open to the objection which attaches to all other sewage water, car-
bolic acid being a wholesome detergent, and even in its greatly diluted
form curativein itseffects and antiseptic. Itis therefore helpful against
¢ footrot ' or ¢ flukes,’ ag it would destroy slugs, especially when com-
bined with lime; and though perhaps not sufliciently strong to cure
footrot, it certainly would have a beneficial influence on sheep so
affected.

This history would be incomplete were I not to quote here an ad-
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mirable article from the fucile pen of a gentlemnn who was on the
stalf of the * Exeter and Plymouth Gazette,” The paper bears date
September 20th, 1867, and I must tender my thanks to Mr. Donis-
thorpe, tho present editor, for his great courtesy in furnishing me
with it. It s headed ¢Owr City," and containg an excellent ac-
count of tho sewage operations in the parish of St. Thomas, and the
formation of n now water supply for that district,

ouRr CITY.

There is nobt much distinetion to be drawn hetween a citizen of
Excter and an inhubitant of tho parish of St. Thomas. Both hail
from Ixeter, and cach has the same pride in the old city. In loeal
govermment, howover, there is a diflerence between the management
on ono sido of the viver and that on the other. Invidious comparison
onght not to bo drawn between the two.  The cireumstances of the
single parish and those of the great city are very different, and the
authoritics of the smaller place ave in the hetter position to make
experiments.  Still the St. Thomas Local Board of liealth have
acted with great spivit in the important matter of the sewerage and
the water supply, and now that they are preferring certain charges
aainst the city authoritics, it seems an opportune moment, on tho
part of our city, to endeavour to ascertain exactly what the parochial
Loeal Board are doing, and what actual grounds of complaint they
have ngainst us, and against the Water Company of the city, which
has hitherto supplied Loth Exeter proper and the transpontine district
with water.

While the whole country has been ngitated with the question as
to what shall be done with the sewage of towns, and every new
system adopted has been dizcussed with the greatest interest in o
hundred other towns, anxiously waiting to have anethed propounded
to them to relieve them of the difliculty in which they ave placed, the
parisl of St. Thomas disposes of its sewage in a simple and compara-
tively inexpensive manner, and avoids the objections which have been
raised against almost every other suggestion that has been made in the
shape of a solution of the question, for it neither pollutes the river, infects
the atmosphere, nor destroys the manure. ‘The St. Thomas's sewage
system, which has been inspected by deputations from a large number
of towns, aud from seientific and other societies, must be familiar to
& lnrge number of persons in Exeter ; but since the Local Board have
very recently completed the works so as to apply to all the dwellings
m the parish, and that completion has a partienlar bearing on the
application recently made to the local authority of the city, we will
bric:ﬂﬂ' oxplain the plan which has been found so satisfactory in that
parish,

Some ten yearsago, nbout 1857, the authorities of St. Thomas made
an attempt to adopt Mr. Herepath's patent system of deodorisation, by
means of which the solid matter was to be preserved for agricultural
purposes, and the liquid Lo flow off in an inofiensive and harmless
manner,

That method failed entively. It was too expensive, it did not
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produce tho expected vesults ns to purification, and the manure did
not answer. Tho Local Bowrd, thevefore, found themselves in the
possession of two largo tanks and a channel for earrying off the liquid
portion of the sewage, which promised to bo useless, and the whole
scheme was at & dead-lock,  They wero in that position when the
Sonth Devon Railway Company indicted them for the nuisance cansed
by their open sewer, which ran parallel with theiv line for n certain
distanco and then crossed it, emptying itselt at o point down the viver
just below Countess Weir, To havo covered in that long clanndl
would have added immensely to the original cost of tho works, nnd
have been a very serious burden to the ratepayers, At that timo the
merits of McDougall’'s patent disinfecting fluid, carbolie neid, wero
much discussed, and it was said to havo been used with great suc-
cess in the sewerage system at Cavlisle,  The Local Board therefore
sent theie Surveyor (Mr Ellis) to Carlislo to inspeet tho methad
adopted there.

Heo found the disinfectant acting satisfactorily, and saw that, with
cortain modifieations, it could he mado to apply to the existing
machinery at St. Thomas.  Ilis voport was at once acted upon, nud
by dint of much ingenuity and contrivance a system was got to work,
differing in many respeets from that at Carlisle, nnd a great improve-
ment upon it in point of economy.,

"The tanks, which were constructed to carry out Herepatl's sysiem,

were still made availablo as receptacles for the sewerage of the pavish,

which was conducted to that point, about s quarter of nmile from the
streets, by tho same covered main sewer; but within a fow feet of
the outfall of the tanks tho disinfecting apparatus was constructed.
This was very simple and economienl. It consisted of a common pump,
a pail, a vat holding from ten to fifteen gallons, and a little cask of
carbolic acid. The pump supplied the pail with water, which was mixed
witha small portion of lime, and the lime-water fell by a regulated flow
into the vat, into which also the colourless acid from the little eask
dripped in the proportion of 1 of acid to 230 of lime-water, forming a
brown transparent liguid ealled earbolate of lime.

In endeavouring to earry on the mixing proecss on a moro ccou-
omical plan than that adopted at Carlisle, Mr. Ellis met with a
difficulty in mixing the lime with the water. The lime had a
tendency to remain in the form of a sediment at the bottom of the
pail, while the water ran ofl' clear. 1Ie, however, nfter some
small experiments, overenme the obstacle by a simple and ingenious
contrivance. He pumps the water into the pail by a tube which
descends to the bottomn of the vessel and forms a coil perforated
horizontally towards the centre, and the force with which tho water
is ejected throngh the perforations disturbs the sediment of lime (of
which only a few lumps are dropped daily into the pail) and keeps
the lime and water well mixed. The earbolate of lime formed in this
cheap fashion is conveyed, by a small pipe about two feet from the
little shed in which the vessels are kept, and drips into the mam
sewer, which at that point, near the fall into the tank, is furnished
with a contrivance similar to a weir, causing a commotion at the fall
of the sewage, effectually mixing it with the disinfecting fluid. Tho
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two great tanks, which receive now the whole of the sewnge of St.
Thomas in ils disinfected state, ave ench nbout twelve feet square, and
six feet deep. Their sides are perforated from the hottom to the
leight of about four feet, letting out the fluid and retaining the solid
matter,  The fluid is simply divty water, not at all offensive, aud it
flows hy the snme open channel, which was once indicted as o nuis-
ance by the South Devon Railway Company, down to the outlet into
ihe Bxe below Conntess Weir.  "The sediment in the tanksis removed
at short intervals and placed, partly in an adjoining shed and partly
in the open air, to dvy, and in that form it is sold to firmers, about
forty cartloads heing taken away every two months,

It is considerved to be very efliceeious manure, and is purchased by
the same farmers who took it in the first instance.  Tho earbolate of
lime is said to fix the ammonin, preventing decomposition without
rendering the substanee insoluble in the soil. A portion of the manur-
ing properties, however, cseapes with the liquid that runs away by the
wpen chanmel to the river, for on a picee of land adjoining the works,
walered by this fluid, and consisting of very poor gravel, a vemarkably
fine crop of heet and twrnips is now growing, and the Local Board
hope to utiliso the liquid manure at some future day by runuing it
upon land ndjoining the current of the channel by which it is con-
veved to the river,

One man is suflicient {o superintend all the operations at these
tanks, and the cost of the earbolic acid is not more than 154 per
ammunt. The man in charge also finds time to go round the parish
three times 0 week, and apply the disinfecting fluid wherever he finds
any accumulation of impure matter.  The fluid is also freely given
away to the poor, who frequently avail themselves of the privilege to
purify their dwellings, espeeially during the prevalence of epidemics.

The complaint which the St. Thomas’s Loeal Board have, from
time to time, made to the authorities of the City, refers to the state of
the river immediately helow the Iixe Bridge, upon the St. Thomas side.
¢ The whole scweraye of Excler is emptied inlo the viver, a large por-
tion of it being received into the miil-leat, which runs between Com-
mercial Road and the Exe; and the allegation is that at the particular
point of the river in question, where the water is almost stagnant
from being out of the current, thero is an accumulation of impure
matter washed and floated there by the eddy. To this complaint
there wag, no doubt, for o time a good reply; for the sewerage
system of St. Thomas was not complete. Ablout 120 houses on
the north side of Alphington Street and Okebhampton Street still
continued to be drained into the Exe, and the city authorities charged
the people of St. Thomas with themselves causing the nuisnnce of
which they complained. 'The Local Board of that parish, therefore,
resolved to remove that evil, and, at considerable cost, they laid inter-
cepting sewers down Alphington Street and Okehampton Street; and
now having stopped cvery house in the parish from emptying its
scwage into the river, they turn to the Exeter Local Board, and say,
“We no longer pollute the stream, but yet it is as bad as ever.

The water and the bed of the river are certainly in a very un-
wholesome state along the shore next the south-cast corner of the
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i ’ it bridge, and the place is only kept from emitting a foul steneh by the Thomas's T.oeal !Som'd! it wouldd seem _tlmt the parish deserves the sk 1
LR application, two or three times n week, of the disinfectant,  The - respect mid consideration of her elder sister on this side of the river, Al
% e inhabitants at that spot complain londly of the foul state of thoviver; and such compluints nS.B]lcm'n‘kos have o elaim upon the attention of ildte {* .
I HEE and at the workshops ndjoining, it is snid they wo compelled to keep the m_lthorm(-s of tho city. _The parish of 5t. Thomas is poor and AT
t HI : the windows closed nt times, and the men ave often ill from the efliets contains & lnrgo number of inhabitants, and the credit duo to them is HERH RIS i: .
B of the impurity. ¥ much the greater for what has heen done for the health and com- /! il
§ i b The plan suggested by the St. Thomas Local Board is to huild o Iort'f‘lf the population. ) S Ll
a1 3 low wall and reclaim the picce of land whero this stagnation takes Fhe Tacal Board, under the excellent chairmanship of M, Pince, it g |
g ; placo; and it is said that persons in the neighbourhood would Lo have \\'ni('h.ml over the interests of the parish with sueh zeal and i i 5’1 5
\ 3 willing to pay tho cost for the sake of a lease of the reclimation. method during the last few years that fevers and epidemies are almost Sl sl |
AR On the other hand, it is contended that to nnrrow the stream at unknown.  With a good water supply and an eflicient sewerngo PG |
: 3 that point would throw too much swell on the opposite point, nud ' system, moro than half the conditions necessary for health, even under S e )
'k[ 'R the nuthorities of tho city still allego that tho nuisauce is cansed by m_lﬁl}'uumhlu civenmstances, nre secm_'e(l. 'l‘ho.ﬁe\\'emg(’ question is P Hd i tIE
i p s the inhabitants of the St. Thomas's side. The question lins heen ‘ still in an \!nsnlllml slate,_ nptl, except in pluees like London, where the I EREIE]
1 el refarred to tho Streets Committeo and the Surveyor to the Exeter emergency 18 very groat, ib1s not wise to enter upon works of great i E Bl
| E ! Local Board ; but we understand that it is not praposed to take steps cost mlnl magnitude; but until scientific and practical men have S i K
| L1 - for the permanent alteration of tho river as suggested by the St decided upon a veally eftectunl method of preserving at onco the i PR
; R Thomas's Local Board. . health of the people and the whole fertilising properties of the manure, ] ||
E* : : That parish bas, however, now placed itself in such a position 3 we know no plan o w.ell cnlcula_lt?.d as that udoptct'l at St. Thomas to ] REAEI
that, if tho foulness is not permanently remedied, they will bo able to 3 give safely Lo the publicat <o trifling an expense, with the least loss to LI G
E Rl churgo tho city authorities with causing the nuisance. - “g“cfllf""c and breathing time to the philosophers, I
i SR While the Local Board of St. Thomas were engaged with much 1 For the last twenty yewrs the Local Bowrd of St. Thomas has used i T
! 5 1 } determination and good sense in relieving themselves of the great and carbolic acid as a disinfectant, and this paper has already treated ! il e
e serious difliculties connected with the sewage question, another trouble u.f tho first seven years of that period, during which negotiations sriidmnl
A1 arose. They had been supplied with water by the Excter Water Com- ] wero opened with the authorities of the ndjoining city of Exeter, IR R A
I 1SR pany constantly for sixteen hours overy day ; but when the agreement commlt(clos wero appointed, de.putntlozls': ‘ waited,’ and every effort was TR D
I ran out a few months ago, the Company, in accordance with a previous |‘urulo to sceuro their co-operation. - This state of things continued for ; CAE
SRR IO notice, declined to furnish any longer a continuous supply. They rome time, but finally fell through, and the city continuey to this day 4 SAEY
! | gave, some months before, an intimation that for the futwre all houses to pour all ity sewngoe and waste water into the River Exe, which thug {1 U
: : ‘ to Le furnished with their water must be fitted with cisterns to be ! ;}OCOIIICS. a gigantic cesspool, the slush being kept from flowing away At 1.
NN N filled only on certain days in the week, on the peculiarly objectionable " by & series of weirs, R
: IR B and unsatisfactory plan of the water supplying the city. Tho Local : Fho remaining lthlrtce'n years of the twenty have now to be ac- R
‘ b 5 P Board of ealth spiritedly refused to accedo to that proposal, The -_,_ t“oxllllt.e(l .for. !)urmg this period the number of houses has been IR
g e stinted supply of water was calculated to upset all their plans for pro- 'f .xt.en]( 'l)_' ncreasing, and we have found our system as good as ever ; UG .
11 FER RO woting the health of the parish, and in particular it would tend to : ‘f € :ve added to the number of tanks ns our need has inereased, and i l .-
il A B L interfere with the working of their sewerage system. Much discussion i ) “Illllg .tho last twelvo Joouths we have considerably obviated o diffi- TH
213 S ensued, deputations waited upon the WaterCompany. The Local Board ; o t-"fb‘l"o liefore experienced in saponifying, or rendering sufficiently iRl
i o sought to make compromises, offering to bo content with ten hows' :ms? ot 10ﬁcm'1.)ohc acid, which from its oily nature had a strong IR
?L | and even eight hows' supply per day ; but the Company would not : Jm m;c-‘{ Lo float in considerable quantity on the surface of the fluid in Al
)' i3 % yield, and the inhabitants unanimously supported the Board in their ; alllo'c'a ¢ 1-.1).1'ts, thus causing a waste of the disinfectant, and occasion- f IR
S ; determination not to accept the Company’s terms,  The result is that g Y ,II,EPRH é"g lts.eﬁlcmncy ' ) . . i :
RN IS the Board bave decided to ereet waterworks and supply the parish; - :’, addition is both simple and inexpensive, and its quantity too % 15 |8
RIERD ! and, with characteristic promptitude, they have already sunk a huge f _:l:,lgmll_cant when compared with the butk of the sewage to influence ¥ .
1 well, in a field near the Okehampton Road, into which pure water, 4 18 quaity to any great extent. It is the simple nddition of a little P -
RN filtered through the cavth, flows in abundance at the rate of 100,000 00n1\1non salt to tho lime with which the carbolic acid is blended, P -
dlie gallons in 24 hours, The well is 12 feet in diameter, and will be made Ye find the daily allowance which is suflicient for all ordinary = =H-
: it 20 feet deep. From this the water will be pumped to a reservoir from g oceasions costs about 1s. 3d., and consists of ; E
8 TR I N which the whole parish will be supplied constantly. E: 3 o d. : 1
111 1 (This has since been carried out, and is still in active use with a 3 35 1bs. of white lime . . say 4% i- i
b fair supply.) 12 Ibs. of common salt . R ; HH IR
; R From these specimens of the courage and public spirit of the St. i J pts. of earbolic acid . w9 ; ]
1 ' 1l -
i H .
g 1 o
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158 ENGINEERING AND RANITARY COXNSTRUCTION,

'Pheso ave thoroughly mixed together in a suitable vessel with water;
this is conveyed in a carefully graduated stream into the main sewer
at a point a short distanco from its_opening into the cateh-pit, and iy
so regulated s to continuo flowing for the twenty-four hours,

'The population of the district sewered is about 4,500,

"The sewering is divided into two sections, the older portion of the
parish consisting of 3,687 yurds of eluzed piping from 9 to 18 inches
in dinmeter, with an ovdinary delivery of 314 eubic feet, or 1,063
gallons per minute.  Tho newer portion of the parish is sowerved with
9 533 yards of glized piping from 9 to 15 inches in diameter, with an
ovdinary delivery of 137 cubic feet or 931 gallons por minute, without
storm water,  ‘The average inclination is about 1in 450,

Our present chaivman, My, Murk Farrant, is also fortunately our
medical officer of health, thus enabling us to keep pace with the
health reguivements of the district in our ranitavy work, and keep-
ing us informed of many important details which would probably
otherwise bo never hrought under our notice.  We havo an excellent
surveyor, Mr. Samucl Churchward, appointed in Felyuary 1874, and
who has since that time been most energetie in carrying out the great
work of sanitation.

The health of the district hag heen steadily improving, and we
have every reason to bo satisfied with the present system as far as
we have carried it.

Our low-lying level proevents onr filtering the sowage as cffectu.
ally as it might bo dono in a difterent situation, and we have hesitatad
at incurring the expense of another engine in the pavixzh, which, if
placed at our sewage works, would geb us over all our difticultics in
the way of raising the bulk of the sewage to a higher level, and
enablo us to filter thoroughly the solid portion, as well as, if vequired,
to distribute the fluid which contains so many valuable fertilising salts
in solution. We have already done much good work in our parish,
and must for a time be content to rest from our labours and nwait
the comse of events and the further dovelopment of science, always
bearing in mind that much wealth is being daily lost 1o our country
from the want of knowing how to utilise those products which both
nature and common sense teach us ave the true and only source of
agricultural prosperity:.

WirLiaM Ronerr ‘Woonyax, AMLD.,

Ford Iouse (St. Thomas), Kxcler,
Member of the Local Bourd of
Ilcalth of St. Thomas.

Mr. CHADWICK, on the incidental question of disinfection, said that
the subject had been very carcfully examined in Paris, Berlin, and
other places, and the unanimous conclusion was that the cheapest,
best, and most effectunl way was the direct application of the sewage
to the land, without any intervention whatever, At Croydon, s Dr.
Carpenter could testify, it was cffectual, provided it was done in &
proper manner. There was a distinction not yeb understood—that
between fresh and putrid sewage. What was smelt in towns was

WOODMAN ON DISINFLECTION OF SEWAGE, 159

putrid sowago. The direct applieation of fresh sowage was the least
expensive and most eflicient. systens, and the one Dtlmt should 'bc
adopted.

In roply .to the President, Dr, Woodman said he himself used the
sewage on his farm, paying hy tender 152 o year for it,

The Presipese said it must be quito elear that, as a profitable
gpeculation, it did not pay the pavish of St. Thomas to utilise tho
sowage; and it was curious that they should go to Carlisle for an
example, when nt Carlislo Mr, MeDougall never did anything of the
kind that Dr. Woodman had heen speaking of. M. McDougall
never mado o profitable manure ; ho was not awaro that Mr. ﬁc-
Dougall ever mado 14 by uny portion of the solid matter. Ho sup-
posed .thnt. there was no complaint at St. Thomas beeanso the scwaflr)e
went into a very Inrgo body of water, itself impure from other sourees
If they wauted to get the greatest amount out of the sewage they
must not disinfect tho erude sewageat all. It was not in every tow;‘,;
that they could find land on which to pump the sewage, Butxﬁ; Don-
caster and Leamington, from Clnistmas to Cln'istma.:: the crude sew-
age was pumped on to theland, and it produced very good erops when
the season permitted it.  Ile would say advisedly to the Exeter
authorities that it was the duty of the Municipality to get rid of the
sewago in tho cheapest way 5 but if it cost a rate in aid, it was tho
duty of the Muuieipality to do it, and pay without gru’mblinrr. A
gentleman present had taken a poetical license when he said that the
sewago of Glasgow could bo pumped over the mountain tops, No
local nuthority was justificdin paying 30s. for a sovereign. h

Mr. Bounxors said that of course there were two sides to ever
question, nnd. tl.w works just deseribed had somewhat of n notoriet?
not from their immensoe size, for they heard that they only profcssg(i
to treat with the sewage of 4,600 persons, but from the fact that they
wero smn(ctnu(m complained of ns o nuisance, Persons who travelled
on the South Devon Railway were often made painfully aware of
thc-n'. proximity to the spot where the refuse of St. Thomas was
em’lltlc(l out. The process adopted at St. Thomas was similar to th;{t
of Taunton, but at the latter place they found it necessary to mix the
carbolic acid, lime, and salt together by machinery, and also to mix
this compound with the sewnge in a similar manner. * At St. Thomas
one old man was found to be suflicient, and, he believed he. had al:so
many other duties to perform. Tho cfluent water from these works
was allowed to enter a brook in the neighbourhood, and it was not
quite co clean and freo from impurities as would be considered to come
up to the standard of the Rivers’ Pollution Act. (A bottle of the cfilu-
glt \{:;ter was 1,)1'0duced by the speaker, and looked very like thick ale.)
Elj.t\‘tzodmnns paper seemed to him to be almost an attack upon
Ti‘;c er; and the introduction of the subject of the water-supply of St.

omas, which surely could have nothing to do with the treatment of
sewage, strengthened his suspicions now, with r fer ‘h :
suppry Tt v s ; .', , With reference to the water-
oD an absolute fact thab at this present moment there
Oﬁ'eredmtzlllny persons who declined to take the magnificent supply
East em by the St. Thomas Local Board, but preferred to take the
er water, e would not then tell them of the excellent quality
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3 bt of the Exeter water—as that subject was vesorved for discussion ; hut . \V e vl ) . Fil 1§
: ‘ ol I ho wished to disclaim entirely a misrepresentation in the pnpol" just the]])'}l.\:'o\l‘)rgz)r:?:(:i\ t (:“qltll-‘fl‘lleply, f““d that in somo places both banks of Al {F
[ é iﬁ 3 P read, to the effect that St. Thomns was not supplied with water by cco0 the river l;’“‘ltﬂd‘ '; ' t]lollli'\!w,'nml its ‘111lmlntm\f:s did not like to Mgt
g | :.«I ji Exeter. It was supplied to many customors who paid forit; and, lio duced Ly Mr. Boulnoi _5" 16 sewago Qf Exeter.  The ¢ efiluent pro- S Bb
1 EE | regretted to say, also to many customers who were so infinitely fond ftuid on the l;l‘oqidcnv;t.: ﬂ; m?t drinking water; hut the decanter of ]
8 I ¥ of it in preferenco to the St. Thomas supply that thoy stoleit.  Nor water.  His oh.'oct was ) i ° ‘:’ as represented to bo Exeter drinkin : 1 H
l 33 could they wonder when they heard in tho paper just read of wells 20 yiver i)y tho Ewéter yeonl 0 prevent tho pouring of sewage into the (B2 R2E [
Bt feet deep, supplying 100,000 gallons per diem 3 and that tho welly Tho PRESIDENT !ll(]ll(,!(lot'l L il . .
. l % wero sunk in o gravelly soil, close to the fearfully polluted River Exe, ono from discharging erud " t 1e Public Health Act prohibited any- S
B g 1o which their attention had just been dmwn. Tt would bo ebsorved 5010 PCISON to l"él’t t;l’lo- ]:“\?'h ewage into tho river, It only required Eini i
; ' that Dr. Woodman produced no analysis of the water ko hountifutly _ tained to restrain thi 'lt" ml ':‘0“0"’ and an injunction might be ob- <L
: 3 bestowed on tho inhabitants of St. ‘Chomas,  ITe did not wish to deny . s action by the towns on the Exe. i i
5 that the wholo of the sownge of Excter did veach tho river, but it il |
g must bo remembered that within a mile of Exceter the river becaweo S B |
11 R tidal. The Town Council hiad not heen idle cither.  Four years ago, ' sl
11 E i just after his appointment as their Surveyor, ho presented them with ' - e s % il
1R R a report on the sowerago question, and lnid a schemo beforo them for ERARliAmE
i B B disposing of the sowage, by carryingit in pipes nlong the raised banks PSRN
! NI of the Ship Canal, aud irrigating some 700 neres with it at will on e -
: < both sides. ‘This plan was to cost 30,0000, Tast year ho presented Sewer Gas Annihilation. . ? .
HLE th;nln with nnothoi')report-,\ll)l'op]osingxto ]d(‘ul \;’it:l tho sc\\l'nge on some T | HH I | .
i i fields known as Duck’s Marsh. A plan of this was hung in tho ur author of this paper has : ‘. 1 1.
,E ! Txhibition in connection with the Congress,  Tho cost of this scheme the subject of the vcu{ilzlltiou ;‘tf ;Eﬁ(z:?);up::l]),l::}ield ;L !mlmpl.x_let o ! ,{ i ; |
1§ P would have been 13,0007, exclusive of land or compensation,  Iixeter, detail the several methods which havo boen illtl'ocio mls ;‘c.scubed " I I
S L he belioved, was quite willing to do that wbich was expedient when poso of disposing of tho noxious gases gener tculce'l o -tlle d il 111
[ . the right time came, hut he regretted to bo compelled to stato that it drains,  ITe will not {herefore 1'0&11)it-11int06tllcsg - tm Sewers and o
| SRR BT would not o to the St. Thomas sowerago works that they would tun content himself with n fow observations on the ‘ot em].s, fb’ut Ny RS 1 ] .
i for n lesson.  In many of these precipitation sewerage works the addi- lation system, which has hitherto found most fmro D B‘l(:; 6 Yot Ll -
tion of the precipitant or disinfectant was intermittent, and often engincers and others who have dealt with this nl(ln'll Ny .tl sanitary P Ll -
. only added when an inspection was expected. 1o should not be sur- tion. “important ques- P T
l prised if the St. Thomas works were no exception to this rule. Iis .. It is unnecessary to deseribo all the various for f the ¢ RIE il
duties as engincer often took him to tho Ship (anal and along its shaft’ system, as they are probably well known to ml? (;'tl 10 ‘open ]' BARBIIEI -
1F : banks, and ho was often struck with the sights and smells of the of this paper ; and whether open matings in the Cf:::g:e ° £ ﬂ'e heﬂ‘fel's SN B R0
RHE R stream into which the cffluent flowed, some two or nore miles below are employed, or shafts earvied up the sides of buildi ;o 1}3 ki L
LI the works, where it joined arother brook, and passing under the pits left untrapped, they aro one and all modifics tl,l']ga’ Olft]m gully- | KN
1R R T Canal, reached the tidal portion of the river. prineiple, which is to allow the escape of the fox:lmnS . ; g : anin
SR :Mr.fBODLEY asserted that the depth of the wells in St. Thomas ! nte \tho neighbouring atmosphere guses of n sewer | : S
Hry s a was 30 feet, not 20 feet. ; Now let us as sanitary ex : zalv < iy '
!. o Mr. SicLar demonstrated that at Aylesbury sewago was deodo- i traly sanitary and whole.go:::cls)o::él;::ufés!{ tz“:jf;:veihﬂt OHEO’ 15 this n . A -
i S IR rised by the A B C process without its fertilising powers being de- : perhaps pestilentinl gases, which are génemted in o:iio OlﬁPswe and : | F |
4 stroyed. to pass into the air we breathe, and thus to pollute and D o itr : P .
4 " L it - H - . . ; |
3 Mr. J. Daw observed that at Trew's Weir the water was 1m- Is the principle a scientific onc? Has anl advan - potl}sl()m i1 " : [
g pounded, and thrown back upon fifty acres of land. over the old systems, when open ditches anc{ brooche.m en ’ dee? made i el .
i f Dr. Woopyay desired to revert (o Mr. McDougall’s operations at tents of the house-drains and of the sewers ; when .b:aeicte:;?n , ll(; c-og- 5 ik
] [ Carliste. . . such brooks and ditches had these advantages over our resgmt e}elli ? |
_51 By The PresIDENT said that when My, McDougall's lease was out 1t tonstructed sewers : the surrounding earth deodorised I()l b " I:\e P 1 1
l LT was not renewed ; and now the inhabitants, having an injunction Portion of the sewage, and the whole length of thce;'t{l Il1 ba_sor o P E
[ filed against them, were devising means to geb rid of tho sewage with- the foul gases that were generated did nob co (tl ‘t“ cing open, ‘ s =
A1 DT I out polluting the river Eden. In point of fact, Mr. McDougpll point, as at a ventilating shaft in the present s i(t:gi;l'm X [:]t any one 7 I
R worked his process at Carlisle to enablo him to bring into notice his ¢ doubt tho banks of the brooks ﬂndpditches)were.f-' 11, ? ga}-lilsilno P %J .
i t ! carbolic acid, and for no other beneficial purpose whatever. ; M Hnged with & { g U
' ' o
P H : 1’
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162 INGINLELEING AND SANITALRY COXSTRUCTION,
-

luxurious growth of watereresses or other nqunttic‘ 3::‘"1.1:;:’ h:\]\.:l("],
helped to destroy many of the oﬂeusw(z C(')lnl')(?l.lcn‘ \:i of the s n;::l
flowing past, and it was only wlien thesew 1lg11tll\t:ll0 v ln-mh-vo‘;uqu !
thoe senses of sight and smell were overcome, t 1]:1 : '(m { ] “mk;. m;(i h
order to avoid th(iso ovils, mln_'(-r(-tl tm'crjt‘h::ld;:;tlt: (‘I: h]:‘(‘):'v\,'(\r O.r,ch'wu
] ases gavo them paved myverts, fo 508, over, of' s .
ii(:‘lcl:)?afl:(?:ititll wero St]i" rapidly |:m-mml, and Fhu m]:rcf:::-t::t(-?]f l(:!::n
ventilation at once said: ¢ Weo find these gases u.ru F:l‘l']\"“u-{[' c(.;,
cver well onr sewers ave construeted, anlul liowey ('ll t.|‘13u.'., .""m;' “m:
{ents ave mado to flow, and wo further inu] that '“ltl LTI \t(.,-l | -oun.]ill,:.
gases to pass out veadily through openings n ot lt(. .Ut l(m s
stmosphere, that they pass thirough the Im"sw'h?“l'h"tl'" lu ’ mh l:: d
spaces of the (l\\'(-]ling-lwnm-s: :uu! poisan the mllm i |.1'n ts. 0 N;w:‘ .
contended that open ventilation introduces ll'rv.\.t ll;l ;n 0(] ‘{Ntm‘.({d,
and that by so doing tho foul gases aro (hs:-l‘lll]lll‘q ed and destroyed,
and aro so diluted ns to be rendeved quite lmrm‘ (s~ Cend i i il

Theso aveuments aroe perfeetly truo andd ('(lll!-l.‘af.(.ll y mlm1 e
out doubt absolutely necessary that theso l]ﬂll;:.l“ll-‘i).ll.‘:’;l 1 offensive
gases should be kept out of the interior of our (1.\‘\1: ' ::11,,:- tl(i s, Bt
tho muthor s oo et ot of e iouscs, bt fhat
ras should not only bo kept ont of owr dwelling-hiouses,
i]:fml](ll be kept mit entively from tho air w'eI hlrmthv(t"-m;l:(]l 11:::1.01:
suffered to pollute the ntmosphere of our crow f( o clot'n ]:ri:;onq o
streets, nor bo breathed in its coxmmntrnlm!].o! llrl' ?nlt crsons s
pectingly passing by or stmul'mg over a venti .m]nn f,l in%hc S(]“'m;

And with respect to the introduclion of fresh [l;l in o oty
although the author does not wish to absolutely cont :‘_mn ¢ [!lt]lw elier
he wishes to point out the 5;01011t1hc fact tl_mt. t.hc ]n(: 101:.:‘"0 0 afino.
spheric air upon the organie matter ogntamed “ll the ;o vge ' 0] oduces
and feeds decomposition or putrefaction, and t mt‘l - 1'] o ]llcl-lmeti-
able to make a sewer perfectly airtight, or in other words
cally seal it, no decomposition could take place.

Tn practice, however, this would be found to be impraeticable, and

gewers unprovided with any outlets or safety \'fml\*es tflot' f(t)i:ﬁdoig‘n][;g
of the vapour or gas generated in them are f.‘lellth]]l _\"] nd o be
dangerous to the locality in which they are snt]un ed, [t“- PRSI
come to pass that open sewer ventilation has ).ee}n m]’:oosql e
that up to the presen]t timo nlo hetter means for the dispos:
aases have been discovered. .

i.Oulltizﬁis true that the charcoal tray or basket systein was f_l;)t.lodut(]‘f;:
some years ago. The author will not waste time by 1(}05]\01 1011)1;5‘&“"
system, as it is 50 well known, but will content himselt by g

H H . e Ty t.ivc of
that it has not found much favonr with engineers; for, respec

its first cost, admirable as the system is, it is found in p;-nlc}ét:(;cmtgii::
rather complicated, and the charconl is apt to clo{;];" iltl}( B
operative after a short time by reason of the wet aflecting et
vibration of the traflic. It is consequently necessary to giv ?olvc(] )
deal of nttention, and the first cost is not the only on? iny or el;si\'e,
was therefore with a view to discover some other simple, inexp

and certain method to deal with this vexed question of sewm; ulelnt;}]‘\d
tion that the author gave the subject some considerable attention,

BOULNOIS OX SEWER GAS ANNIHILATION, 163

in tho course of making some investigations on
that in some of the old ill-construeted sew

was o remarkablo absenco of smell or foul gas, although from the
cenformation of the sewer the eontrary might have been expected.

On seavching for the cause of this, {he author noticed that the
hrickwork of which the sides and crown of the sewer were composed
was very defeetive, and that lioles and openings were thus eaused
{lrough which the aiv in the sewoer passed and becamo absovhed in
the smerounding and superincumbent soil,

The onteomo of these observations and investigations has heen the
jnvention by the author of what lie hns dosignated the ¢sewer gas
annihilator,’ the prineiple of which is hased on the well-known fact
that carth has & powerful action in deodorising and rendering in-
nocious freeal and other mattery undergoing decomposition, and in
absorhing the noxious gases and emanntions from such matters,

There mre of course many modifications of this principle, but the
anthor will proceed to deseribe a fow of the best methods, which he
s patented, :

For n brick sewer where no spring or subsoil water is
perforated earthenware segment is Imilt at intervals in the erown of
the sewer,  Ina pipe sewer a portion of the upper periphery is per-
forated in n similar manner, These perforations in each case are sur-
rounded by hroken stones, then gravel, and lastly dvy earth, the whole
heing built up with sloping sides, and isolated if thought necessary
from the surrounding ground by cither panning the sides, or coating
them with fine conerete or asphalte,

Where any manhols or ventilating or lamp shafts already exist,
they can be treated in the following manner, or, in their absence,
shafts can be specially built, "These avo covered with n perforated
cover or hood of various shapes, which are then surrounded by broken
sones, gravel, and earth as before, which are then placed in the form
of an inverted cone and are isolated as in the previous ease.

The dingrams accompanying this paper show the arrangements
alluded to, which aro extremely simple, very easily constructed, and
kept in working order by the most unskilful workman, the expense
of their construetion being almost nominal : and the author will now
Proceed to point out some of the advantages of the system which he
advocates :—

Sewer gas, or ‘fetid sewer organic vapour,’ is frequently gene-
mted in the sewers of the best and most modern construction, partly
tiaccount of temporary obstructions in the sewer, partly because
of the so-called low and high watermark in a sewer, which allows
an accumulation of slime, and is constantly manufacturing the gases
of decomposition,

Now these gases of decomposition have over and over again been
Iroved to be highly poisonous and even dangerous to human life, and
although it is aflirmed that, diluted with atmospheric air they become
armless, the author does not recollect that such hasever been proved
to be the case. On the contrary, it has been shown more than once.
that this sewer vapour contains solid flakes or atoms of organic-

matter floating rhout in it, and also econtains germs of disease which
M2
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164 ENGINEERING AND SANITARY CONSTRUCTION,

all the atmosvherie air smrounding our globo is powerless to destroy,
‘Woo betido :my unfortunate ¢hild or ndult into whoxe bocly.ilwm
germs aro eatried hy tho aiv wafted from an open sower ventilator,
often the chosen favouvite play ylaco for the children from the ad.
jacent Board School, who should have hcm! at all events warned
against the danger thus incurred, howover little clse of sanitary or
practical knowledge they may have been taught.,

Tn the author’s system none of this deadly poison s allowed to
exeape into the air we breathe. Tt is on the continry ¢ eabined, evibhed,
confined ;* it is absorbed into the carth and theve rendered harmless
and safo by nature’s own great Inborutery, and the sower which is so
cavefully buvied out of our sight in tho ground _lwnt_‘nth us, is really,
not nominally, separated and cut oft from our daily life, .

The intermittent flow of tho sewago constitutes the forco which,
slowly but firmly, forees tho foul air through the apertures over the
stones and gravel into tho earth, '

Experiment and observations only can prove what area of earth is
necessary in any sewer to overcomo tho gns, as this must vary in
overy town in England, and almost 1n every street ; bu.t thcrg is no
difficulty and but little expenso o bo incurred in expanding this area
to any reasonablo and required limits, and shoukl the earth forming
tho annihilator become overcharged and sodden with tho gases it has
absorbed, it can easily be removed, sold ns n valuablo manure at lavge
profit, and fresh earth substituted. In fact, thigisan application of the
principles of the dry carth system for the disposal of sewage to the
water carriago system, which has hitherto been found the most con-
venient, clean and inexpensive :—wator to cariy ofl' the refuse of our
honses, earth to disinfect tho impure gases, and to prevent the air
«o brenthe from being poisoned. ) o

Somo hearers may argue that the earth composing an ‘mnnhllntor‘
might be washed or find its way into the sewer helow, and thus
cause an obstruction in it, besides injuring the good ecffects of the

< qonihilator.!  But this could easily be prevented were even suc'h !
contingeney likely to occur, for in no case need the ‘annihilator lnio
placed at a less depth than 12 inches from the surfaco of the ground,
and in ordinary soil the rain seldom reaches such a depth. Desides
this, the annihilators wonld in nearly all cases be placed under road-
ways or streets, the surface of which, if even cqmposed of macadam
only, would effectunlly prevent any washing taking place.

In completely closing up a sewer in the manuer s_uggosted Dby tho
author, and in doing away with all open communication with tho ex-
ternal air, there is of cowrse the risk to berun of unsealing the traps of
the street gully gratings or of house-drains, when the air C'Ollt(}lll.‘
in & sewer is pub under an abnormal pressure by reason of its liqui
contents being suddenly largely increased by a heavy rainfall or by an
artificial flush of water. .

Tt js however a fact, that there are many cities and towns It
England where no provision whatever is made in the sewers for t]uf
escape of the air when under such pressure, and, so far as the author
is aware, no evil results have followed in consequence. g

Tn the system which he ndvocates, he i3 of opinion that the ordl-

DBOULNOIS ON SEWER GAS ANNIHILATION, 165

nary riso of the level of the sewnge in a sewer, and consequent increase
of pressuro in the air therein, will certainly not besuflicient {o unseal
cither an ordinary “mason's’ or ¢ syphon’ trap, but that the effect will
bo simply to compress the air (which is well known to ho oxtremely
clastic) into n smnller space, and to force it moro rapidly into its
aumnibilntor,” which aeting like a sponge, will absorb and cleanse the
air thus driven into it, the Intter returning when the pressure is with-
diawn, purified by its contaet with the earth,

In tho case of o heavy fall of rin extending over a short period of
time, when the sewersand drains of o town are running full almost to
hursting point, the efleet no doubt will he to unseal all the traps of
the gully gatings and thus liberate the air,  This vesult will not be
concentrnted ab any ono point. It will be seattered nll over the city,
and the sudden liberations, or almost explosions of the air through the
traps, will bo intermittent and at varying times,  In fact,it would be:
merclyta transfer of outlet for thesir, which outletat present is the grat-
ing in the centre of the strector the shaft at the sideof the house ; in the
author’s system it g the gully grating at the side of the road. The
¢Mlect would not bonotieeable, and when the storm was over, the gully
pits could be cleared of the detritus with which most ef them would
be filled by the sudden storm, the exceptional derangement of the
svstemt would be rectified, and all would again be well perhaps for
nany yeavs,

With regard to the house-drains, and the possibility under these
exceplional pressures of the sewer gas being driven into the dwelling
houses through them, the author is of opinion that all house-drains
should be pneumatically separated from the main sewers, so that
under no cireumstances whatever could the air from a public or main
eewer find its way into a dwelling louse.

Of course, to effeet this would be enormously costly to any com-
munity. As the system is not now in use, und in fuct, on the
contrary, many of om houses are in direct untrapped communication
with the sewers, the author is of opinion that his system is superior
to the open shaft system, for the reasons he has given, and also from
the fact that, except in cases of heavy and unnatural rainfall, the pres-
sure of air in the sewer would not be subject to the variations now
effected in it by the external air being often blown, sometimes fiercely,
down an open-nir shaft, unsealing all the traps in the vieinity, and
forcing the foul gases into the houses,

The author has not at present been able to give his system a full
trial, hut he has been able to give it a rough test, with very satisfac-
tory results. A few years ago, acting under instructions from the
Town Council of Exeter, he constructed about 14 miles of stoneware
fgckct—l'ripe sewers, in a district of Exeter known as St. Leonards.
Theso drainage works were constructed on the approved method of
straight lengths with civcular manholes at every change of direction
or gradient. As open ventilation by means of grids in the centre of
the roads was ohjected to, these manholes were each covered by a solid
cast-iron plate, placed about 12 inches below the smface of the ground,
After the drainnge works were completed and the contract finished,
the roads throughout the district were reformed and reconstructed
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g P ; into tho dwelling-houses, HE[E R

g ; ] © CONSTRUCTION. ! . ir rather than in ; infing IR Y

1 : I 6 ENGINEERING AND SANITARY CONSTRUCT ~hould go into tho OJ;‘BlilL"cl‘ln:ll into the street, but it ;"“SH.‘"?mtf}g (AER(HH S
. Non . s ~h ensive if it ¢ . ' relling, L P
i | i } thor; and it was then found necessary 3 night bo t(i"(‘l:f:"ezl than within the fowr t‘]m]tlls Oft,]i{:rl:tx‘si deorea of S ﬂ :
i - ireeti the author; an : < ‘ithin a con- ; ¢ in the s s with the slighte: o A
i P under th‘; d"‘cctlmllil?g in order to bring their tops to withi i thllf‘ll not vegard Mr, Boul]n(il}hﬂ 12;::‘”“ tion of n sewer, we should i i E ;
! o raizo theso manholes, ondway, , coul . " weo stopped the v . i 3 i
| I 5 ' o e listanco of the surfuco of tho roadway Ted the anthor of the : satisfaction.  If wo lll tion down with typhoid, if all il
3!y 1% B ventent distunco of ; iy complaints had yeached Dootl of tho : soon have tho wholu propuin . it would he an advantago i “ ;
| 2 I I B Previous to this, many atings in 1ho neighbourhoo _ 50011 : : (Plymonth) helieved it w P i
1 SRR mells arising from the gullygm-tnl.-.ﬁ " fuTnhl to bo corteet, : Mr, 'SQ”"“E" (Ily trapped . ) as his plan L t ;
| ft bad smells ¢ \.ol'l‘:' \\'llil'h! on ill\'(r.-;tlgatl()l], wero (he strect gll“l('-“' were |m'| 1 Illon'th() (]il-;cuSSiO“; said that as tl]IS ]]_)‘c CHEI I
8 B2 : NEeW BCWage WOrks, : tified . . rLXoLs, veplying up N sition just as the Pre- e ,
! ] arily recetified, , thy | My, Bournxons, J e ith o yposition j ! 0 ; |
| B wy were teimporarily ree . Lien treated them in Mo, (pected to meet with o) At Ineincers vV L
i and they wero s were 1sised, the authoe phiad or ovelty, he expecte ) he Institution of Iingincers, e |
i i ! he manholes we ST *radinl Iwiek in the uppey was i P wposition from the : ., lel cisd s
'H : When aused every other i . ad met with oppo: he Memphis model. Sd Y b
E 3 3 . , 10 he caused ever) placed, nnd the : t had 1 . on tho i 1
e following “lmmi: i 1 ]\:}m-l' to Lo omitted, the plate ;;l'hu“l::uunt of | M‘]k(.'llll he first suggested small-sized sowers ik il
3 _. ] IR v . e . s acfially, on nee 1 wh s Jie o Rty 1
; i course of tho wost of 1his l)i'lll‘_: less a ot hid 15 S
X F 3 . y good 3 the cos = it would lave been hi s A
g B glmmd'mrn:)li(‘ bricks, cement, and l:t‘ml"aI”;"“ lvwou B B R I
] 1 : £AVINY h e il s before, . R
4 . ' the ickwork heen constructed solid as ady Cannililators’ s anl, s il
R : tho brickw« why gl e ¥ a [ A I I
B 3 ] . t] \l%])l‘(‘illnu roughn ¢ e } H . fl'(”" [];rj . S elis HERER] I
| l i1 Theso lm"nho-{‘h ofici 1 results, no complaints of smells | . for the Oleanslng of Sewers. BREREI| |
i . s 1 proof of their l"'"(""'"f rt(w ] -\,0 ever since been made - althoug i 3 Suggestlons 01 _ }i A4l .
L O Ry R Adr vieinity have eve ' equently, nn [ . o BIRENE
it : P aratings in their vieinit) A - dry they were frequently, : o aantages, ex- RIB)
1t . gully geat Thavine been exceptionally dry they ol (-lonﬂt'qll"“”)' - . ith its many and great n:l‘\:m ages, ox
1 L the summmer 'ml\ perfectly freo from water, and were * f Tuz waler-carringe system, w it to scrious dangers, These mlhlc,tl o itk
[ BB for long periods, perfectly - : ity cinploying i ! " thy, and th SRR
R or long i ’ 1 s L community emnploying as ignorance, apathy, It
i I : d he nade E . LG reventable causes: but as 1gNory . il
I P unsealed. therefore, has b.en ag thorongh a h]ml nt.s. 1(“”(‘;1:1'\' ¥ }no%b ases from 1)1c,\(11ttlilt, z«:::llnl“,t‘“']" eradieated from ]1}111;:111])8}11(1)?{_’, Lo
i mo I'hLi: Cl y 1Ls * ovell entively satisfhe AX] T, . L annot boe h thesoe short- S
H i ! i l]"q, 1 . 1 h'l" MOV ll (]]{]I(‘ .‘ N . ] l g . N Uf wol Cil . . I nsequences (8] 1.2 '
: K o i g sulnstances, and ha 1 .. ime ot his dlslbn:\:l 0 > seampmy 0 w] ayv suffer {rom the co f the sewaoe 5
a : under the cire had had suflicient tin . i it behoves those who may s ; minst them, If th ag
i ; : - ever ¢ author had had } 1 have been (inte - it behove ssible preeauntions again Le neigh- :
: : ! If, however, th in its entively, he would ha . - ings to take all possible | emoved from the neig
" i i 5 system i its entively, he he would ulso F! comings to t: 1 completely be remo o stants
' ! b have carried out his R Id be raized, and he v . Id al once and comy s, istant, its inhabitants ,
! S : : i R s that could be rai: S Inborateld R : of n town conle . \ ﬂiclelltl)’ distan Gy 1L ! . Hl
| R E efuto wny ohjeclions a seiendifiec and elabow ¢ ken to a point su toitg neigh- X
! 1B ! able to refu - 0 YOou some more seien . . ; howrhood, and be taken . be the annoyance to if: o ;
; S EE : 3 able to l“y hefore you ¢ \ *holieves will follow o wnuraoodd, 2, whatever mieht be th When ;
H H H ¥ ] B M Pl - - A T L]
- HBTHA LS b have been a icial results that he confidently believe: ight escapu harmless, wh b this is not often the case :
ALl S - of the hepeficial results the A : might eses and the sea ¢ but thisisno ¢ liab of his nexh i
i i E evidence f is system 4O ) bowrs Lotween thein a o is own gavden into that of his e !
: 1N ' the adoption of his syster . Piney Bovnxors, ?«}:Il}:t.b. ty E Dr. Johnson threw t}.g].c.;nt:‘ulsholl:; (l)]l;'t by é’gmpoml' v only. Tém]} 1{;3 'y |
i el no T e eyor of Locder, & ] y the relief was, probably, 1 without dou 3
: ! NN S i (/ ‘(‘y JSI“ ttJ . f ('[001' np]("hhoul, . N N bill"'l']ace’ and v
: i 1 LEEE ! o inlied their new res =} . aarden of
. b ! ) ied in ! y he g1
Al E | | iter of the paper nsserted ﬂm‘ti } arensed [l'nhlelillmgfli'l:ln'in"' found their way back “g‘f::;g"t our HEWATO
i ! : entd ns ¢ wrter ) . ho conk many ol ihenr ollk: o , ‘hilst we nre | o .
; i ‘Jek said, as th ses would avise, he , A . v 8o also, whils f the sowers
D I R Mz, Cianwicr structed, gases wou Lice — eat philosopher, | :, ho bottom o
“ : o8 WO s - s ake place : the great p lodges on the b .
> ‘ or well sewers were cons ! did not take pla ¥ it parish, enough of it lody . chich so often
‘ ‘E " however well Tiere that phenomenon ith clay - on to the next parish, s ; of those diseases wh
SR ¢ visited towns where ly connected with clay, ; its putrefaction the germs o § 1o of Sewaun
fE e not have visitec lie drain-pipes were only co ointhe E: to produce by its putref: : indeed, of a particle o
1 R OV gome of the dra 1 ved, but clsewhero in : [ Yo ‘We might say, indeed, . oeth he, and
gt SRR At Croydon, 1 the nuisance oceurred, 1 been no wvago our towns, o ‘ucted sewer, ¢ Then g .
T ‘{ ‘hich disappeared, and the operly made, there had be : ich we cast into badly construeted s than himself, and re-
1 IR Which L] sewers had been operly "oll sowered by M. which we eas »spirits more wicked th . .
! ol i town whmq t]l(;‘ 2;:\ 5111;; evil. At Cnlisle, so well :,el\]\( l“fc\’el'.; it | taketh to him scven (])t]lcl 5]1:(]31:3 out, and the last state of ﬂmiiil(clmits i
& iho disease al‘i.‘ﬂng T : ; of sewer gas, y : . the house whenco b * " when it empt
S o . m an escape of s . jeWeInge. : turns to the st 1t was better off whe . A
5 ”E : vlinson th(‘le llﬁd ])C‘(,n N f qectloll Of the 5 = i ' . tllﬂ.n tho ill'-‘;t- Wit ]i‘(’d \\'lth 1w atel,

_ I T Raw "from the ill-construction of a s 1 ernces remained 3 s wors even L. Sewage matters, when mixec ature 4

} : i this arose from t the putrid sewage and gases Le no uncleanness into a cesspool. | se !l £ a slimy, elutinous ns s

R ‘arlisle the fault was tha p “There ought to ke ¥ T . sition, and Deing of « Y: 5 faces of

i N At Cﬂ]‘]lSlG : . rear or more. The = ‘M 18 : “nder(ro 1'111)1(1 (]QCDllll)O-"l b arati 70] 5]1100“1 surlk
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sewer gratings in the streets, or, if wo have not hroken the uninter-
rupted communication between our honse dwins and the street sewer,
that our families ave visited by typheid and diphtheria.

Too often ‘each dain acts’ (ns was stated in tho First Report of
the Commissioners for Tmproving the Health of Towns, from which the
above extracts ave made) ‘liko the neck of a lmrgo retort, nd serves
to introduce into the houses the subtle gas which spreads discase from
the accumulation in the sewers,! The well-divected labours of My,
Field, Mr. Griflith, and others ave cffecting much to provent this jn
tho houses of the wealthy, but without speeinl administiative arrange-
ments no rvelief will bo given to the classes who cannot aflord to em-
ploy a skilful engineer, and, indeed, cannot perceive the paramount
importanco of doing so.

'The expedients which can bo adopted to remedy the evils avising
from the adhesive nature of sowage matters and from their deposition
in flat drainy, or arising from an insuflicient quantity of water, mio
first to break up the slimy, glutinous condition of the sowago ns soon
ns possible; sccondly, to nbsorb the gases which nriso from tho de-
composition of the sewage, and which, by tho increased pressure, ex-
erted by them, force sewage gns into owr streets and houses; and
thirdly, to flush the sowers copiocusly.

The two first objects can be attained by introducing lime into the
sewers ab theiv snmmit levels, The gases which chicfly result from
the decomposition of the organic matters of the sewage aro carbonic
acid and sulphuvetted hydrogen, the fivst being ovolved in by far the
fargest quantity. When limo is introduced into sewage-water, the
carbonie acid is removed from solution, and can no longer add to the
pressure of the airin the sewers.  The sulphuretted hydrogen is alse
for the time rendered comparatively inoffensive, being converted into
sulphide of caleium. At the same time the glutinous nature of the
sewage is destroyed by the coagulation produced, and then, with
degree of flushing, proportional to the flatness of the sewers, all
deposits can be readily removed, The sewage no longer acts as a
cement to bind together the particles of detritus washed from the
roads.

In the year 1872, I had the opportunity of carrying ont an experi-
ment at Ealing, which I find described in an old paper of mine in the
following words :—

¢ In licu of introducing the precipitating materials at the ouifall,
as hitherto practised, they have been introduced into the scwer itself al a
point nearly 1% miles from the depositing tank, and near the head of the
village . . . and the experiment was attended with the happicst resulls.
Al the slimy and sticky, Wack decomposing filth which usually furs
the bottom and sides of drains disappeared ; the main sewerwas perfectly
Jreed from stinking sewer gases, no deposit of any sort was loft behind,
and, owing lo the thorough admixture of the chemicals with the scwage,
the deodorisation and precipitation werc more perfect than when the
precipitants were introduced at the outfall. As the main sewer alone

vas treated, and the branch drains to the side streets and houses were
comparatively unaffected, still, inasmuch as the great volume of the
sewer gases was disposed of, much benefit resulted.
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The Surveyor of Ealing, Mr. Charles Jones, visited a portion of
the sowers with my lrother, and found the results above described ;
and ro much impressed is My, Jones with the value of the cleansing
efieet of the limo on the sewers, and of having the liming operation
under his own eye, that he has preparved a chamber within the premises
of the Local Bonrd from which the lime ean e introduced at the head
of tho mnin sewer.,

1t may bo oljeeted, porhaps, the the action of the lime would also
lo to set free tho ammonin, and as this is n great carvier of noxious
vaponrs, a counterbalancing evil to the advantages named might be
reckoned upon ; but I submit that the quantity of ammoniacal salts
existing in {ho sewage is too minute to nllow apprecinble volumes to
escape from the liquid, more especially as I would propose to add the
lime at the moment when the flushings take place, and so contrive the
fushings, by means of the sewage water itself, that they may take
place nt short intervalsof time. In so far as the solid organic matter
is concerned, as long ng any free lime is mingled with it, putrefactive
decomposition does not go on, and when the lime becomes earbonated
it loses the property of expelling ammonia from liquids. By the use
of salts of iron with the lime the sulphuretted hydrogen may be per-
manently, instead of temporarily, fixed, but the cost of the process is
inercased,  Lime is recommended on account of its small cost, but
many other precipitants will serve the purpose.  These, then, are the
means which 1 would suggest for deodorising the sewage, for reducing
the tendency of the gases formed from it to escape into our streets and
houses, and to enable the deposit to be washed from the bottom and
sides of the sewers with facility.

For flushing purposes I would suggest the use of the beautiful
invention of our colleaguo Mr. Rogers Ifield, which is exhibited by
Messrs, Bowes Scott and Read at the Exhibition now being held at the
new Abattoirs in this city. 'The flushing tank of My, Field allows
of the sewage itself being employed to work it, so that the process of
washing out the sewers can bo eflected without material cost. It also
admits of the use of power obtained from the falling water from
the tank to discharge from a hopper the required doses of quick lime.
Of course, when limo is applied at the summit levels of the different
branches of a sewerage system, precipitation at the outfall tanks may he

dispensed with,

H. Y. D. Scorr, Maj.-Gen., C.B,, T.R.S.

Sewage.

Ix former days, when population was less dense, and towns depended
upon wells and rain-water butts, before a regular water-supply had
been introduced, cesspools and drains satisfied the rvequirements of

the inhabitants for the storage and removal of foul liguids, as well as
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falls to the collecting sewers townrds certain man-holes wnder tle
streets, wherein, by o simplo automatic apparatus, their contents ean
bo mado to mount with unerring certainty some 10, 20, 50, or 100
feet, and then begin their gravitating cowrse towards the ountfull, or
be pushed on Ly tho same power along a level or vising main in any
required divection,

Formerly such a plan would have vequived a vegular pump and
motor with attendance on the spot, the oxpense and inconvenience of
which led the engineer to make such lifting-stations only on a Inrge
seale, and as quite excoptional aids to mavity.,

1o was thus tempted to ho content with flatter gindients {han it
was desivablo or safe to adopt, but as there is no reason why Shone
cjectors cannot bo placed out of sight under any street or square
without interferenco with traflic, and netuated by power generated Ly
steam or water at any convenient place several miles distant, if neces-
sary, from the several gjectors, the engineer is now freo to chooso the
most favournble loealities towards which, as centres, he can give an
artificial fall for the collecting sewers of cach district where n natwial
fall is not available. Plans and estimates have been prepaved for the
sewerago of severnl towns on this system, which show very consider-
ablo economy as compared with the unscientific system of the past. So
there is no objection on that score to detraet from the weight of the
sanitary argument for its universal adoption, and I have no doubt
that an absoluto revenue will be gained by the delivery of sewage
proper to the land in a more marketable condition than it has yet
been oftered to the farmer.,

Passing from the pneumatic ejector nbove referred to, I will intro-

duce to your notice another valuable improvement combining the
most perfect sewer gas-trap with automatic flushing for house-drain
or public sewer, which we owe to the samo inventor, who, recognising
its analogy with his preumatic ¢jector, has called it the hydraulic
ejector. :
Both the pneumatie and the hydraulic ejectors are intermittent in
nction, collecting and storing for n few seconds, or n longer period of
time, whatever sewage is led into them, and cjecting their contents
automatically, and with perfect certainty, the moment they become
full.

The only limit of height to which the pnecumatic ejector can pro-
Ject its contents is the air-pressure, which it is cconomical to apply;
but the Zydrawdie ejector, as its name implies, is limited by the total
fall or head of sewage, and of course it is not pretended that it will
do more than discharge in one gush what would, if it had been clean
water, have flowed down a pipe which had the same fall distributed
evenly over its whole length.

v With dirty water or sewage, however, the advantage of storing
up and discharging in gushes by syphon action has long been recog-
nised and applied by Mr. Rogers Field, C.E., in his well-known flush
tanks. In cirenlars deseribing the original flush-tank of this inventor,
its two defects were very candidly intimated by the recommendations
(1) to throw a jug of water in snddenly o start the syphon action, if
the tank at any time failed to discharge itzelf automatically ; and (2)
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to remove the cover nnd clean out sediment from the tank oceasion-
ally.

" Now, servants and others nre not always very attentive to the
divections of those interested in the regular working of nny contriv-
anco; and I think My, Shone hag taken the very simplest and most
practical means for dispensing with the necessity for issuing any
divections for insuring tho perfect working of his hydraulic ejector
Iy pivoting over it o tumbling-box or basin, which, when filled by o
sinall pipe—say from n sink or any other convenient source—vill
automnticaily topplo over and vight itself. Tt is thus cvident that
when the tank hins been filled by tho other discharges of the house or
tho sowers led into it, the next succeeding overturn of the basin must
inevitably stavt the syphon action, which will empty the tank as
effectually as Mr. Rogers I'ield's jug of water poured in by hand.

Tho sccond precantion suggested by Mr. Rogers Ifield has been
obviated in an equally simple manner by starting the syphon from
the very hottom of the tank which shelves down to that point ; so that
any sediment accumnulating there is subjected to the full force of the
discharge, and must go out in front of the lighter contents of the
tank,

M. J, C. Edwards, of Ruabon, manufactures theso ejectors in the
simplest possible manner, by making a fire-clay bottom and cover to
fit ono of tho ordinary 2’ sanitary pipes, set vertically to form the
body of the tank, the syphon being composed of ordinary 4 sanitary
pipes, cemented together as usual, I should here mention that M.
wgers Field has intreduced a very ingenious improvement upon his
old form of tank, to which alono I have alluded above. This is called
the annular syphon, and doubtless works well with clean water or
sercensd sowago in tanks of large dimensions; but, owing to the
cubic space occupied by this annular syphon, which must necessarily
be deducted from the total internal measurement of the tauk, as ren-
dered mon-effective for flushing purposes, it cannot, I think, be so
economically applied on n small scale; and it is highly probable that
the rags and miscellaneous articles always found in unscreened sewWage
would lodge on the sharp edges presented to the ontflow of the sewage,
even if the annular space were as favourable for that purpose as the
simple pipe usually employed.

Avrrep E. Joxgs,

On the Self-providing Sanitary Capabilities of Isolated
Middle-Class Dwellings.

Dwertizes possessing the qualifications of being healthy and com-
fortable, combining sound sanitary arrangements and construction
with suitable and appropriate design, arve what every one professes to
seb a high value upon. To attain these desirabilities it is cssen-
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tial that the house should be properly arranged, drained and ven-
tilated, and provided with a suflicient supply of pure water; and
the main object of this paper is to show briefly and eoncisely to what
extent this is capable of being cavried ont in comparatively isolated
cases, whereby tho houso is made self-sustaining or providing, rlying
on 1o exterior influences, but containing in itself an abundant ad
suflicient means for its own water supply and sewage disposal,  In
cases where premises avo in an uwrban district and the honse disins
empty into the public sewer, whilit o constant and never failing
supply of water is devived from the Company’s maing, the questions
respecting these two important items heeome compmatively easy of
solution.  "The dwellings that I refor to are houses which do not
possess these advantages—houses and premises in ont-lying districts,
Tiouses of about 354 to 404 yearly rental, with perhaps o trifle more
than half an acre of land attached, numabers of which ave scattered
about in villages and at short distances from the outskivts of towns,
Theso are the places frequently to e met with where visitors
sometimes resort to for chango of nir and the henefit of their health,
under the impression {hat the atmosphere being novmally pure e
aiv of the country house is free from pollution. At the sune time, could
they only be awaro of the general unsanitary condition of the house
and its surroundings, they would fly the place.  They never trouble
themselves concerning the arrangements and state of the W.0,, the
domestic oftices, the cisterng and tanks from which the water for
dictetic nnd houschold purposes is continually being drawn, the con-
dition of the well and the ground adjacent to tho dwelling.  On the
assumption in the present instamce that the arraugements of the
house in question have been duly considered as regards convenience
and design, we will proceed to discuss the important questions of
ventilation, water supply, drainage and sewage disposal, which devolve
directly upon the sanitary engineer.,

1st. Ventilation.—Proper ventilation is one of the most im-
portant requirements for the maintenance of public health, being the
agent for the thorough distribution and circulation of fresh air, that
element which everybody prizes so highly and which is so essential fo
existence. According to Dr. AngusSmith, a fairly attainable standard
of pure air may be taken to contain of nitrogen 79:00, of oxygzen
20-96, and of carbonic acid ‘04 per cent.  Airwith aloss of only *21 of
oxygen, and the substitution of a similar nmomnt of carbonic acid
becomes perceptibly deteriorated, so that the vesult when it is vitinted
to the extent of 1 per cent. must necessarily be cousiderably worse.
It is calculated that in 12 hours an individual body would vitiate
900 cubic fect of normally pure air to the extent of 1 per cent.;
and it is thercfore of the utmost importance that the whole of the
rooms contained in the house from the cellar to the attic, more
especially the bedrooms, where we remain for eight or ten hours at a
time, should be properly ventilated and provided with suitable means
for the vitiated air to escape. Assuming that the sleeping apartment
is 10ft. x 10ft. and 9ft. high = 900 cubic feet (not an uncommon
size), and occupied by & man and his wife, they would in only six
hours vitiate 900 cubic feet of fresh air. If any one from the open
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air enter such a bedroom when the occupants have just vacated it after
n confinement of ciyht howrs, tho almost sickening character of tho
atmosphere will b onee make itself appavent,  But what ean Do ex-
pected - The door has bheen shat, tho window closed, the unused five-
place is probably stufied up, and thieve is no ventilator,  Carbonic acid
gas, though naturally heavy, immediately itis generated in a heated
sate vises towards the ceiling, and it will invariably Do found that
the atmosphere of a room s geveral degrees warmer and infinitely
more disagreeablo at the cciling level than at the floor level, A
simplo and eflicient modo of ventilation is 1o admit the fresh air hy
means of o grating or aiv brick, builtin the external wall at the level
of the floor of the yoom, with an opening from this to the back of the
skitling or dado, eithier terminating at its top or carried up by means
of a vertieal pipoe of din. or Hin, diameter to n height of four or five
feet nhove the floor and covered with a grating of wiro ganze, These
tubes, commonly known ns‘Cobin tubes, can be fixed by theside of the
window and coneealed by the curtains,  Provision should he made for
the formation of an aiv shaft or flue in all chimney stacks, to serve
the sole purpose of ventilation, commencing in the bascment, carried
up through the different floors, and terminating with the flues of the
chimneys in one stack, Communicating with this flue and in the
ceiling of the rooms ventilators should be inserted. The volume of
warm polluted air at the top of the rooms being extracted by these
ventilators, will carry with it all noxious gases and exhalations, and
fresh aiv will simultanconsly be drawn in through the lower :ll)el'-
ture to supply the loss of the displaced vitinted atmosphiere, The air
of the apartment being preserved fit for respiration by these means
no nuisance is experienced from dirt and smoke, which is so often
attendant on the introduction of valves into chimneys; and T have
never found in the winter time (whether with a fire burning in the
room or not) that the temperature has heen unduly affected by the in-
coming cold fresh air.  The closets should be against an external wall
and entered through lobbies, both being thoroughly and permanently
ventilated by the windows. The foregoing is a simple, inexpensive, and
cllicient method of ventilation without draughts, possessing no com-
Plicated contrivances ; and it should always be boine in mind that
any ventilation dependent wpon artificinl and mechanical means f;n-
:)ti.:{ (;Ilcltlon cannot be reliable owing to the possibility of its getting ont
rder.

Ind. Water Supply—The manifold uses of water ave so universally
known and appreciated that it is almost unnecessary to speak of the in-
cglcu]able benefit it is to mankind. The question now under considera-
tion is the best source from which to derive a suflicient supply. DM
Bailey Denton, in his admirable work on Sanitary Engincering says : 3
bold the opinion that in fact there exists no more c%rtain s:):l’u‘ce of a
pure and suflicient supply than that of properly collected and properly
ﬁl'tel'ed rain water which is, with care, to be secured by all persons
alike, There is no cleaner surface from which to collect rain than
that of roofs formed of slates and the harder description of tiles, if
pains are taken to prevent the growth of vegetation, the collection of
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decaying leaves, and the deposit of the oxeremont of birds' Most
houses have a wing at the back usually containing a scullery, &e,,
with small bedroom over, and the roof of this portion is nearly
always a littlo lower than that of the main building,  On tho walls
of this part, which should bo constructed of strength, should bo fixed
two galvanised iron cisterns capablo of holding HU0 gallons cach, and
immedintely adjoining theso, and connected with them by means of
stop cocks, & smaller one should bo placed so as to form a cateh-pitinto
which the whole of the water collected from the roof should be led,
In this eatch-pit shonld bo placed some com=o sand and fine gravel
through which tho water would have to pass provious to entering
tho two cisterns,  This would cloar it from any suspended impurities
it might have collected from the roof or air in the slapoe of dirt, soot,
decayed leaves, or excreta of birds,  Suitable overflow pipes should by
fixed to each of tho cisterns, which could bo easily and separately
emptied for eleaning by means of the stop cocks and two draw-oft taps,
the wholo being covered with the wing voof and properly ventilated.
Tho advantages of this arrangement for storago at onco make them-
selves apparent. By adopting this method the expense of conducting
the water by means of pipes from the roof to an underground tank
ig avoided, as well as a pump and tho attendant lnbour of pumping it
upagain, Thoe utility also which it possesses, on account of the pressuro
derived from its clovation, renders it finportant in caso of fire, 'The
cost of a perfectly watertight underground tank to hold 1,000 gallons
propeily constructed with brickwork or concrete, and rendered in
cement, with s suitablo eatch-pit and the necessary inlet and overflow
drains, would be £11 10s, and the cost of tho cisterns above
mentioned would bo about 30s. more, whilst the superior ventilation
and access of the latter, in addition to the increased facilitics for
cleaning strongly recommend it, and the slight additionnl cost is
more than counterbalanced through the saving cffected by dispensing
with the conductor pipes and pumps. Assuming the area of the
house to be 1,000 square feet, and the mean annual rainfall to be 35
inches (nnd during tho recent dull, wet, and cloudy seasons this amount
is somewhat under rather than over the mark), the mean daily yield
of water derived from the rainfull descending on such a surface (as
calculated by Mr. 1L, Sowerby Wallis), after allowing 15 per cent. for
evaporation, would be 42-4 gallons. The quantity of water used by
persons in rural districts, ns estimated by Mr. Bailey Denton, does not
amount to four gallons per head per diem for drinking, cooking, personal
ablutions, washing the cooking wutensils and the clothes we wear;
whilst the additional supply for household purposes, if tho rules of
cleanliness are duly observed, including that used in W.('s., washing
floors, &e., does not bring the tolal amount up to eight gallons per head,
and my own experience for thelast four years S\Vitll rain-water supply)
is that seven-and-a-half gallons per head per diemn, where fivo persons
occupy a dwelling, i3 an abundant supply for a house of n similar
description to tho one now under consideration. Soft water is, in
every respect much superior to hard for cooking and household pur-
poses, and when properly filtered is equally pure and wholesome, and
in many instances more 0, than that supplied from wells or by Water
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Companies.  From the foregoing caleulations it will be seen that an
ample supply of water would ho provided by means of the rainfall
for tho use of five persons. The water used for dictetic purposes
should bo dyrawn from a selt-supplying oxydising filter supplied from
the cisterns.  The ndvantage of this filter is that it is self-supplying
whereas if the water had to bo carried in many cases, it would
prohably not be attended to and the water would not be filtered at all,
Tho water for honsehold purposes should he drawn direct from the
cisterns by means of a tap, whilst that used for the W.('s should bo
supplied through water waste preventing cisterns.

ded. Drainage, de—-Taving thos areanged for the ventilation
and water supply, wo must now proceed to consider the closet ar-
sangemonts, together with the draing and sewage disposal of our
house.  Commeneing with the closets, long experience proves that
thoso for water ave undoubtedly the best. I'wo of them should be
iix(_-d,.(‘ach on different floors, one direetly under the other, The de-
sciption of apparatus that I should decidedly give the preference to
wonld be the trapless ones, several good specimens of which are now
in the mnrket, though, by the way, is it not rather paradoxieal for
certain makers to ndvertise trapless closets having trapped overflows ¢
Tho overflow from the pan should be earried through the wall to
emply on o grating autside, instead of being trapped into the soil
Vipe, although, by using the water-waste proventing cisterns, overflows
aro almost unnecessary. The old pan closets, with their iron eon-
tainers, are highly objectionable, and always to be avoided ; and even
closets having a hinged valve at the bottom of the earthenware pan
are far from reliable, I have found from experience, that in one or
two instances this valve closet is liable to frequent stoppage (though
this might in a great measure be obviated by n larger passage-way-
through a lower trap) ; in fuct, they barely let clean water away fast
enough ; and if the user should happen to let tho handle go down by
itself, the valve not only catches and throws up a portion of the water
in the trap, but hits back the incoming flush in a manner that is any-
thing but pleasant, whilst the slightest obstruction between the valve.
and the pan lets out the after flush. It is o well-known fact that the
water seal of a trap is useless when there is any great pressure of-
kewer gas, which generally mannges to force its way through ; whereas
the solid seal of the plug in the trapless apparatus effectually pre-
vents the passage of any noxious efiluvia, and the flush of water is
considerably more powerful and direct when there is no tortuous.
Passage through traps. The contents of the closet should pass
thrqugh a suitable bend, having a good fall, direct into n 4/ gal-
vanised iron soil pipe, which should be fixed outside the external
wall, and continued up as a ventilator, with perfectly air-tight joints,
and terminate above the eaves of the roof with an open conical cover-
Ing, ]:chretn appears to have a natural affection for lead, and adheres
to it with wonderful tenacity. I havescen 4 soil pipes of lead which,
wlen new, were as clean and smooth as the interior of a telescope,
and  fixed vertically, fairly choked and stopped up in two years,
Whereas some pipes of galvanised iron, under similar conditions, were
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178 ENQINLERING AND SANITARY CONSTRU(TION,
not nearly so foul.  The soil pipe should bo connceted divect with the
drain by means of an casy bend, so as toform one continnous flue from
the cosspool tothe roof of the house, This flueserving tho doublo pur.
pose of ventilating tho cesspool and draining tho W.Cs, no disconnee-
tion or break whatever should be formed, neither should there bo any
trap fixed at the foot of the soil pipe, this Iatter frequently eaunsing
greater ovils than those it professes to cure. Dy this armngement
traps are entively dispensed with, the teapless W.0, as proviously
stated, effectually proeventing tho entinnco of nny sewer gas. "This
drain should be formed of 4’ glazed stonewnre pipes of Dest quality,
perfectly shaped and glazed, put together with a futing of clay, mul
securely jointed into tho sockets with cement ; it shonld also be hedided
in and covered over with concrete, and made absolutely watertiglt,
being laid to a full of one in fifty, in a straight line from tho cesspool
to the foot of the soil pipe, at which point necess could he obtainel
from a lidded or inspection pipe, thus greatly facilitating cleaning the
drain in case of o stoppage.  Adjucent to tho soil pipe, and in a suit-
ablo position, should be fixed one of Ficll's selfacting flush tanks, over
tho grating of which should empty the wastes from the sink and the
overflows from the eisterns and W.C. pans, their ends being provided
with light hinged brass flaps, thus entirely preventing tho entrance of
any noxious gnses that might possibly avise. The tank, being provided
with a proper ventilating pipe, should havo its outlet connected into
the soewer. Tho important advantages derived from the intermitient
discharge of My, Field’s admirable invention for flushing drains, and
preventing them getting choked or silted up, ave so well known and
appreciated to need no comment nt my hands. The cesspool being
constructed to hold 2,000 gallons, and made absolutely watertight,
should be placed ag far as possible away from the house, and should
also be a double ong, having an ivon grating or drainer fixed in the
division wal, so that the solid matter would be retained in the first
compartment. ‘This could be taken out once a year, and after being
mixed with ashes, utilised for manuring the kitchen garden, and
would form a particularly excellent dressing for stiff clayey soils, whilst
the contents of the sccond compartment, which would be of a com-
paratively liquid nature, could be drawn up through a liquid manure-
pump, and used over the ground for the trees and vegetalles, e, as
required. The eesspool should be fenced round, and both compart-
ments ventilated by means of open gratings in the stone covers, ab
their respective tops, through double trays of charcoal, as well asan
air pipo conneeting the two, and the soil dmin already referred to.
Tsolated as the dwelling is from any system of sewers, and taking all
things into consideration respecting the house and its surrounding
ground, the utilisation of the sewage, in conjunction with the contents
of the ash-pit, is undoubtedly in all respects the most advantageous
method of disposal. It may probably bo noticed that in this paper
‘there is no mention made of smiface water. Rain falling otherwise than
.on the roof would be caught and retained by the ground, it being
noticeable that country houses seldom having rny paving or other
impermeable surfaces around them, but generally grass or gﬂrdell
ground instead, require no provision for earrying oft' the surface water,
which is absorbed by the natural soil. Referring once more to tho
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subject of ventilation, the reception rooms and offices of well-planned
houses can gonerally ho efliciently ventilated by n judicious aI:-- o
mpnt of !ho doors and windows, But the thought of an open dl ﬂn‘ge-.
window in the bedroom appears to eauso such an univer&}al 8]11(1)311 o
that it wou?d be beneficial to have this apartment ventilated I (ttln,
means previously proposed, more espocially if wo take into consi)&ef10
tion the length of time it is occupied. It is desirable, under so 0
circwmstanees in the winter timo, to have the incoming clll'l'ellblmi"
fresh air warmel previous to entering tho apartment ; this can l?e
dono with heated pipes, though the admirable stove ,invcnted b
Ca.ptmn Galfon,' and which bears hig namo, cﬂ'eetuall;' accomplish o/
this, Ventilation is, however, an clastie subjeet, and must'oflnec -
sity bo governed in a great measuro by its surrounding conditions -
In concluding this paper, a word respecting the present rago for
patent sanitary applinnees iay not be out of place. This seems ¢ o
increasing, and tho competition is now remarkably keen between :1?:3
numerous manufacturers, some of whom pirate and adopt each other's
ideas and inventions in the most screne manner ; and it is surprisine
to seo tho trivial, and in some instances almost silly, things f01¥ whicl
patents avo taken out,  True, there are some 1-ca11); good and usefull
mventions in the market, but tho majority consist of imitations and
slightly altered adaptations, some utterly worthless, The public are
induced to purchaso through the puff and plausible, but-apoeryphal
statements contained in many of the civculars and ﬂ(lVOl'tiSOmG{lltS of
these contrivances for house sanitation, so-called sanitary applinnees
frequently unsightly, and seldom nttaining their professed ends, A
good and useful invention is sure to have ahost of imitators who‘nltér
and modify (and sometimes do actually improve upon 112) so that
although the prineiple remains the same, the component p:u,'ts di’ﬂ‘e'
sogreatly that it is hardly vecognisable, and the result is so and so’s z'ml-
proved registered. It is impossible, liowever, in sanitation to Iny
down a hiard and fast law that applies to all places alike circum)Z
stances s0 alter cases, that what would be considered most suitable
and proper arrangements for one dwelling might he ill-ndaptedt for
another, The diffevent points must be carefully considered, and their
ml_v:m.tqges determined and utilised by the engincer nccordil’]g to their
suitability to meet the requircments for the nmin’tenance of healthl.
Geonee Arruur Foster.

vicciur{‘ 1?1 Ji){.\'l-:sl‘(Sheriﬁ' ofl' Ixeter) eulogised the distinguished ser-
s of Mr, Rawlinson, and proposed a vote of thanks to hi * hi
Presilency over the Section, © b for bis

Mr. Bopriy secconded the
acclamation.

The Presipent returned thanks, It had gi i

The E 2 . anks. given him great pleasur
t? visit Exeter, in which e should take some interest fgxl' hispm;l}:ll::‘ﬁ
was a Dovonshire woman, married from Exeter., ’ '

motion, and it was carried by

T The Sewerage of Memphis (Hlustrated).
18 paper, which was read in the Engineering Secti Y
Rog'ers Field, B.A., C.E., will be found at lige 291? et seqfon by Bl
The proceedings of the Section then closed.
N 2

e Y

e R T e

L el s PUL N i AL T T

v
™ e
e o L AT

0 mmege S AR
LT Ty T SO T S e e —~




i,
‘41
i
T EE
1

1' |
5!'
ih
il
qril

e

S T T T YT

e L A
ot a

[T —

P S —

. .
Pl e A dye T W

it e

R . —— stk bemme: an s # e o PR

S,

P S

PP,

180 ENGINEERING AND SANITARY INSTRUCTION,

Dr. Ricianrpsoy then read his lecturo on ¢ Woman as a Sanitavy
Reformer’ (s00 pages 183 to 202), and wns frequeutlt; applauded,

On the conc&usion of the lecturo, & vote of thanks was proposed
by the Bissor of Exerer. o had listencd to tho lecture with great
attention, and ho trusted that it would receive the consideration it de-
gerved. It struck him that women were particularly fitted to take
part in what the lecturer had called upon them to perform, for they
had eyes, in nino cases out of ten, whero mon had not ; and noses in
nine cases out of ton where men had not. Women, as thoy knew,
weroe often lod at onco to n point at which aman only arrived after
careful investigation, Was it not the plague of a man's lifo that
woman not only claimed to bo right, but very often was right1 They
did not know how it happened, but it was o most provoking fact,
o took it that tho lecturer did not mean that bofore thoy com-
menced anything in tho direction indicated thoy should study all he
1aid down, but that they should make uso of, and cultivate, the know-
ledgo thoy possessed,

Professor DE Criaumont seconded the motion, which was carried
by acclamation,

A vote of thanks to the Mayor concluded tho proceedings.
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