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By tion and other points about our domiciles; the distribution of
S IR | the various parts of our institutions for insuring the greatest

crlEi _ hvgienic advantage, whether in the school, hospital, asylun
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grounds, disinfecting stations, infections hospitals, &e. Tt must
Further be remembered that these figures represent only the
public debt, or the extent towhich the local rates ave mortgaged,
Wwhereas there is a vast further expenditure for sanitary works
of the kind known as “private imprm'cmcnts.”—works of a
public nature, but which ave not ripe for public use, and for
the cost of which therefore the owners of the property to which
the works relate are responsible.  The outlay upon these has
been estimated as equal in cost to that of the public works ;
and, assuming that that is an approximately correct estimate, we
arrive at the enormous outlay of nearly sixty millions in sanitary
works outside the Metropolis in the last twelve or thirteen years,
or on an average a sum approaching five millions a year,
This large outlay, ngain, is wholly independent of the cost in-
curred for sanitary improvements in private houses and public
institutions, which must e very considerable, but of which we
have no means whatever of forming an estimate, .

This large increase of expenditure, which falls on the increased
population and improved resourees of the comntry, unqucfh(m_-
ably represents a vast amount of really useful work,  But it
by ne means represents all the useful samtary work of the
comntry, for there is other work of much importance which
involves practically no cost whatever, The henefits derived
from supplying our towns with house to house water supply,
and our villages with the more modest main_pipes and public
water taps and fountains, are indeed areat. The advantages of
providing properly constructed sewers in our populous places,
whether cities or villages, and of disposing of the sewage m a
harmless and efficient, if not always in a useful or profitable
way, are cnormous,  The suecess whic!l has over :m.d over again
resulted from the possession of an efficient hospital in which the
early cases of infectious fevers have heen isolated, so that
what might otherwise have hecome a dangerous epidemic, has
been averted, is gradually being recognized, as is shown by
the increasing number of hospitals that are being built for the
purpose, as well as by the diminishing reluctance of paticnts to
o nto them.* The benefits conferred on the communities by
the vast street improvements in many populous towns, by the

* Tn no sanitary district, perhaps, lave the arrangements for ﬂle.]SO]anOIl
of cases of infeciious fevers been better managed and attended with more
useful results, than in Leicester. The compulsory potlfic('_\hon of infectious
disease has tended to the isolation of cases in their earliest stage, aud'the
hospital has acquired a reputation for comfort; payment las been regmdeg
as quite a secondary consideration, the isolation of the patients—and indee
of any friends of {he patients who had attended them immediat ely prior ]to
admission, and thereby become a possible source of infection—Deing the

primary object of attainment.
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]n-m'isinn of excellent pleasure and reereation grounds, hy the
constrietion of good markets and abattoirs, cemeteries and the
like, are universally admitted; and indeed it is impossible to
form any estimate of the wide extent of the advantages resulting
from these important works when efliciently carried out. But
there is still other useful work of less costly kind that has made
gigautic progress in the last ten or twelve years; I refer to
the education of the public in the appreciation of sanifary work
of all kinds, which has advanced ina most encouraging manner;
without this, I contend, in this country of local government,
no practical progress would have heen possible,  The enthusiast
may be somewhat disappointed when he sees apathy in regard
to health matters displayed by some corporation or local hoard,
or neglect of sume important duties, such as the control of house
construction for example, or other equally important detail;
but taking a broad view of the present state of public feeling
on the subject, compaved with what it was some twenty years
ago, and looking at the improved acquaintance with sanitary
matters generally which has resulted from these annual
gatherings, from the Health Exhibition and the various local
sanitary exhibitions so commonly held, I thinkwe have every
reason for congratulation.

It is only about thirteen years since the constitution of the
present central authority for the control of matters relating to
public kealth,  The Local Government Board Act, 1871, not
only constituted that authority, but transferred to it a vaviety
of duties which had previonsly devolved upon a number of
different departments of government, and thus a step was taken
which tended to facilitate the controlling of such matters and
the discharge of those functions with greater uniformity, pre-
cision and certainty than previously. That Act was immediately
followed by the passing of the Public Health Act, 1872, but
this was superseded by the comprehensive Public Health Act,
1875, which at once put the numerous sanitary laws, which had
previously existed in a most inconveniently scattered and dis-
persed form, into a concrete and manageable shape. It is these
Acts, with certain more recent Amendment Aets, which may
be said to constitute the machinery by which thronghout the
country (the Metropolis excepted), all matters relating to public
health ave controlled. These general Acts have in some places,
as in the town in which we are assembled, been supplemented
by Local Acts for certain purposes, but this has been done
mainly to satisfy local wishes and to meet local circumstances,
and though in some instances this shows a commendable dis-
position for advancement beyond the general laws of the land,
and upon some points at any rate is no doubt beneficial, I am
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Ly no means sure that Local Acts have invaviably satisfied their
promoters, or indeed heen commensurate with the large cost
involved in obtaining them, An able writer® speaking of these
Local Acts, says, “Since the Statute of 1875, as hefore that
date, Local Acts, amending the General Law, in one view,
confusing and obliterating in another, continue to he passed.
They have avisen, in many cases, from an exaggerated sense of
the peeuliarvities of the town, or a desive to make minute pro-
vision by statute instead of bye-law.  For some populations it
must be admitted that a convenient code in one statute has heen
thus provided. These codes would be more capable of defence
if supplementary Acts for the same town did not so soon rob
them of that comprehensive character which is their best justi-
fication.  Ior our great towns precision and directness have not
been attained by Local Acts, inasmuch as their number and
complexity so often reduce the whole to a chaotic state.
These Local Acts are unsound in principle, because sold by
Parliament for fees, and beeause in practice, at any rate, they
cannot be amended without the employment of legal assistance,
which is itself a source of expense.” I am bound to express
my general eoncurrence with those remarks, and especially as to
the difficulty and expense of obtaining a Local Act as well as
of amending it. Whatever can be done by means of hye-laws
under the provisions of the general statutes clearly onght not
to be embodied in any Local Act. The Public Health Act,
1875, specially provides that bye-laws may be made with respect
to new buildings for securing their stability, for the prevention
of fires, and for purposes of Lealth, hence none of these matters
ought to be dealt with by Local Acts.  Proper bye-laws can
generally be obtained at little or no expense and in a very short
space of time; they can be altered, extended or repealed with
the least possible difficulty, and can be so framed as to include
nearly every necessary requivement.  When these matters are
embodied in Local Acts, the details often fail to obtain, in the
preparation of the Bill in Parliament, that careful and skilful
attention that is requisite.  The Local Government Board in
their 13th Annual Report observe (page cii.) upon this subject:
—«Tn several Bills which came under our review we found
clauses ostensibly designed to secure to the local authority a
more cffective control over building operations than bye-laws
under the Public Health Act, 1875, would enable them to
exercise, In many instauces, however, it appeared to us that
the clauses were of an objectionable character as, while pur-
porting to lay down rules having for their object the prevention

* )1, Francis S, Powell, Ilealth Exhibition Literature, Vol, IL, p. 341,
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of sanitary defects in the structure and surroundings of
dwelling-louses, they omitted to enforee the observance of pre-
cautions which would have a place in any properly framed code
of regulations, and in some cases would have prescribed, with
regard fo such matters as drainage, yentilution, the provision of
open space, &e., requirements which we were compelled to
regard as tending to perpetuate structural arrangements now
senerally condenmed as sources of probable danger to health.
I may state that in recent years >arliament has anpmnted
special committees to consider and report upon Local Bills, and
by this means much needless and defective local legislation 1s
arrested. )
The cducation of the public in the appreciation of what is
healthy, and in the desire to adopt proper sanitary arrangements,
annot. fail to encourage, among other measures of advance-
ment, the adoption and efficient. applieation of proper codes_of
bye-laws as a means of controlling the details of the construction
of domiciliary buildings; and this—the value of which can
Lavdly be over-cstimated—is, I think, gradually progressing in
a surprisingly rapid manner. Looking back some fifteen or
twenty years, how rare was 1f to find even such common
arrangements as disconnected waste-pipes and ventilated soil
pipes, arrangements which now-a-days many people look for in
one form or another as a matter of comse. Then there are the
arrangements for drain ventilation, for rendering building sites
wholesome, for securing adequate open space about houses, for
ensuring a proper kind of closet, proper privies and aslhpits, and
a host of other details of importance. All these matters ean
be dealt with in new buildings by means of bye-laws, and
although one may regret that so many places retain old-
fashioned regulations which ave exceedingly indefinite, arbitrary,
and often erroneous, it is satisfactory to gather from the annual
reports of the Local Government Doard that this subject is
being taken up by the public in a way which, as it secems to me,
is highly satisfactory. In 1877 the Central Board caused to be
prepared a form of building regulations whiel it was suggested
should be used by local sanitary authorities as a model upon
which to frame bye-laws relating to new streets and buildings
. . . : IH

adapted to the requirements of their district. 'This “ model
series deals with the various subjects upon which bye-laws may
be made, and it contains very complete and definite regulations
hased upon what are generally recognised as sound principles;
and when I say that in the short period of eight years which
has since clapsed, the model code has been adopted in a more or
less complete form by some 400, or 25 per cent, of the
arhan and rural sanitary authoritics of England and Wales,
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I am sure you will agree with me in regarding the matter

with some degree of gratification,

In some of these districts I have reason to know that the
new bye-laws are found to be working most satisfactorily and
without difficulty, and it is to be hoped that wherever in opera-
tion they will be intelligently enforeed, though 1 fear, from what
I have observed in afew places which possess good bye-laws, that
there is much yet to be desived for ensuring their being uniformly
and efficiently carried out.  Upon this particular point 1 would
observe that the education of the pcop]c in the importance of
sound and healthy dwellings may be expeeted to bring about
improvement, for at present it frequently happens that, owing
to the apathy of the ratepayers who annually cleet the members
of the local sanitary authorities, the successful candidates are
persons who are directly or indirectly interested in evading
some of the most valuable bye-laws, with the main object of
effecting some saving in the first cost of building. This un-
fortunate circumstance which, so far as certain sanitary matters
in the Metropolis are concerned, is also severely commented
upon by the Mansion House Council on the dwellings of the
poor in their first annual report,* not infrequently results in
some degree of damage to the reputation of a district; but
until the electors as a body ean, by {;eing taught its importance,
be induced to secure the return of competent and thoroughly
disinterested members, 1 fear matters will often be not as satis-
factory as could be wished,

This should really be a feature in the education of the people.
Sometimes a candidate will advocate his claim for support at a
local board election on the ground that being a builder he is a
“practical man,” and therefore would be more cligible for the
post than any one else, Another eandidate asserts that his first
object on election will be to oppose expenditure. 1 say that all
these candidates deserve no support at the hands of the rate-
payers. The so-called “practical man” is generally one of the
most unpractical, who has some other object in view than the
common interest of the district, 'The Sanitary Authority
has, or ought to have, competent skilled advisers in the persons
of the medical ofticers of health, the surveyor or engineer, the
clerk or lawyer, and so on; and they should appeal to those
officers for advice on the several matters with which they are
respectively concerned, and then use their own common sense
m the adoption of that advice just in the same way as any
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individual who consnlts his doctor, architect, or lawyer, uses his
own judgment as to the adoption of the advice he receives,
Again, the man who goes on a local board to oppose all ex-
penditure clearly is unfit for the post, as he overlooks the fact
that the very raison d’étre of the Board is to perform certain
dutics necessary to the health and well-ordering of the district,
and that the question of finance is necessarily a secondary
though not much less important matter, the duty attaching to
this being to secure the most complete efficiency at the least
possible cost to the ratepayers.

I occasionally hear complaint that regulations commeonly
regarded as suitable for universal application can only be put in
operation in urban districts, and that consequently certain com-
paratively sparsely populated places are precluded from possess-
ing themselves of the advantages available in those respects to
more populous places. I am therefore glad to avail myself of
this opportunity of pointing out that by section 276 of the
Public Iealth Aect, 1875, any rural authority can, if it be
desired, obtain the same powers as an urban authority to deal
with nearly every matter of importance needing control in their
district, In this way a rural authority can be invested with
urban powers to make bye-laws on various subjects, including
regulations as fo new streets and buildings in their district or
in any portion of it, In the year 1883 as many as 55 rural
districts were thus invested with urban powers, and of these
27 obtained power to make bye-laws as to new streets and
buildings.

Before leaving the question of bye-laws I may briefly refer
to the subject of common lodging-houses and slaughter-houses,
respecting both of which it is the duty of every sanitary
authority to make Dyc-laws for their efficient confrol. The
arrangement of buildings for these purposes, whether as adapted
old buildings or as new buildings, involves a number of points
having important sanitary bearings, but it will suffice for me
lere to refer to the bye-laws and memoranda which have been
prepaved by the Local Government Board to serve as models
for the guidance of sanitary authorities when framing regula-
tions upon those subjects. I may likewise refer in the same way
to the model bye-laws and memoranda respecting the construc-
tion and management of mortuaries and cemeteries provided by
samtary authorities, both of which matters concern the sanitary
engimeer and architect.
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Turning to the subject of water supply we find a growing "

# #Great blame for this state of {hings rests with the ratepayers who, mainly demand for an unsti afor ; s
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from sheer idleness or indifference, permit too often the election of men whao : ted water %llppl) In our cities, towns rmﬁ
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have their own interests to serve rather than the welfave of the people to , . tllocs' Thus 'the S“bJGCt of improved means of water S“PP]}'
promote,” , I the Metropolis and in nwmerous large cities and towns is iEX
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receiving constant consideration, not only with reference fo
increased quantity, but to pure and soft. quality. The careful
investimation of outbreaks of disease hag, during the last 15 or
20 vears, largely increased our knowledge of the part which
defective and deficient means of water supply plays in the
cause and spread of local cpidemics, and steps are now com-
monly faken in well administered districts to guard against
the possibility of such occurrences. Notwithstanding our in-
creased knowledge in these matters, however, we hear from
time to time of serious outbreaks consequent upon neglect of the
local anthority to ensure the purity of the water distributed
among the inliabitants, and we have accordingly seen the most
disastrous results occurring, In one town of some 10,000
inhabitants, as many as 486 cases of enterie fever (of which 37
terminated fatally) occurred in a period of five months,  In
another town of about 8,250 inhabitants, 548 cases of enferic
fever occurred (of which 42 proved fatal) in a period of six
months. In a third town, having a population of some 25,000
inhabitants, an outbreak of enteric fever occurred in the latter
half of the year, and during those six months over 1,200 cases
were recorded, of which some Q0 were fatal.  In all these
instances (many others could be cited) the public water supply
was more or less divectly commected with the distribution of the
discase, and who shall estimate the whole cost, mentally as well
as financially, of such occurrences fo the districts concerned.
In the smallest of the three towns just referred to, the keeper
of the principal hotel, where I happened to find myself the soli-
tary visitor during a stay of a few days towards the close of the
outbreak, estimated that the town had lost between £50,000
and £60,000 in hard cash, while the anxiety and sorrow, not fo
speak of impaired hiealth, consequent upon the illness and death
of so many inhabitants was appalling. In another town an
epidemic is known fo have cost the rates an aggregate sum of
£35,000 in money irrespective of serious loss from partial
stoppage of trade. Instances of this kind cannot be too
strongly impressed on the public in order to show that undue

parsimony in the carrying out of whatever works are indis-
pensable for the protection of the lealth of the inhabitants
veally defeats its object, as it inevitably leads to ultimate large
expense, to say nothing of loss in other ways, instead of
effecting any saving in money.

Referring to the question of water supply in rural districts,
T wish to direct attention to the Public Health (Water) Act,
1878, which casts on the rural sanitary authority of a district,
or on the urban authority if invested with the powers of the

Act, the duty of sceing that every occupied dwelling house in

[P -
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their district g, within a reasonable distance, an available
supply of wholesome water, suflicient. for the consumption and
for use for domestic purposes of the inmates of the house; and
where it appears on the report of the ofticers of the authority
that an occupiced dwelling house has not such supply within a
reasonable distance, they may take proceedings to compel the
owner to furnish such supply if they consider it can be done at
a reasonable cost, not exceeding a certain limit laid down in the
Act.  This Act, which ineludes provisions for the protection of
the individual owners and others against unreasonable demands
from the sanitary authority, deserves, I think, to be more
widely known than it is, for although it appears that in some
cases difficultics arise in the practical application of the Act, I
cannot but think it ought to be more frequently resorted
to, inasmuch as at present the water supply to individual
louses in rural districts is very often insufficient and almost
invariably liable to contamination. Ttisindeed hardly sufficiently
vealized, I think, by the general public how commonly the village
water supply is polluted.  This happens from a variety of cit-
cumstances,  The water is usually chiefly surface water and
thus it is liable to contamination by cattle. It is also liable to
pollution from farmyards, manure heaps, middens, and surface
drainage generally.  Another common source of contamination
is the proximity of water supply to the village churchyard or
burial ground.  In one rural district, of which T reeently had
the opportunity of perusing a report by its Medical Ofticer of
_Heallll, it was shown that of some twenty-three burial grounds
in the distriet, only ten could be said “to present no serious
sanitary objection. In one of the others, it was stated, “there
are two dipping wells which are under the walls of, and at a
10\-\'01' level than the churchyard,” and the water from these is
said to be at times “extremely offensive.”  In another, where
all the available space for burials had been used repeatedly, the
drainage was said to percolate through the walls and under the
floor of a number of cottages. In a third, the water supply to
the village inn was said to be conveyed along a stone rubble
drain passing beneath part of the clhurehyard, and the covering
sltoncs of this drain were frequently expésed when graves wer?z
dug. )

In view of such conditions as I have just referred to, it will
he ml)lmt‘ged that the powers conferred on raral authorities by
the Public Health (Water) Act, 1878, are urgently needed, and
onght to he applied more generally than is at present the ease.

I have a strong conviction that during wet seasons we allow
much wholesome water to escape which ought to be carefully
collected in suitable underground tanks for use in the following
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dry scasons, and that the time will come when proper storage
tanks for this purpose will be required by statute to Lc provided
in rural localities where searcity of water is experienced every
summer.  Indeed, even now, without further legislation, the
provision of suitable storage tanks, such as 1 have just referred
to, might possibly suflice to meet the requirements of the Public
Health (Water) Act, 1878, where no other pmlwr means of
supply were available,  The quantity of rainfall in the year
varies considerably in different parts of the country. In some
of the eastern districts it is as little as 20 or 25 inches, while in
the west 60 to 100 inches, or more, is not uncommonly recorded.
It is worth bearing in mind that if only 12 inches of rainfall
over a collecting ground of one acre were to be properly stored,
it would suffice to supply thivty persons with twenty-five gallons
of water cach per day for a whole year.

In regard to the question of sewerage, the different methods
of sewage disposal, whether by ejectment into the sea, by
precipitation, by surface or by sub-irrigation—the liquids in a
comparatively pure state passing into the rivers and streams—
all are receiving attention at the hands of sanitary engineers,
and the details ave being greatly improved upon year by year.
In the same way the means of disposing of house refuse is
receiving more attention than formerly, and there is certainly
need for improvement in regard to some of the methods of
dealing with the contents of dust-bins and ash-pits. I notice
the increasing number of destructors that are being used for
“ cremating” all manner of refuse in oncinstance that I know
of, even the solids of the sewage of a district of some 15,000 to
90,000 inhabitants, after precipitation, are collected and mixed
with the ordinary house refuse, and the whole is then passed
through fire in destructors, from which the “output,” m the
form of clinkers, is ground up and made into concrete, paving
slabs, mortar, &e, Although the various schemes for sewage
and refuse disposal that have heen adopted in different parts of
the country, and upon different scales, have been attended with
varying degrees of success, I am decidedly of opinion that the
result as a whole is satisfactory, and the money expended on
these works has been generally well laid out, having regard to
the prime object in view, namely, the getting rid of sewage and
refuse in a fairly harmless way at the least possible cost to the
ratepayers.

There is another point in connexion with sewage disposal
which I think calls for our special consideration, 1 mean the
permitted construction of cesspools, Under all the modern
sanitary acts cesspools are permitted to be used for the collec-
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tion of sewage wherever there is mo available sewer within a
distance of 100 feet from the building tobe drained. If the cess-
pool is situated in an wrban district it must be so arranged and
constructed as not to allow its contents to overflow, leak out, or
sonk away into the ground. If it is in a raral district, however,
there is no such provision, and the cesspool may be so con-
structed that its contents may overflow into a diteh, or may
sonk continually into the ground. Notwithstanding the
statutory prohibition*® in wrhan districts of cesspools which
allow their contents to escape into the ground, there are many
towns—and, indeed, some health resorts—where this system
is in full force, with populations of twenty thousand to fifty
thousand inhabitants, the ground being almost completely
honeycombed with such cesspools.  Althongh such arrange-
menfs cannot but promote unwholesome conditions by certain
degrees of pollution of soil and ground air, it is far less dan-
gerous where there is a good public water-supply than where,
as in many rural districts, each house draws its water from its
own or from some common well, For here, even if the cess-
pools are required by bye-law to be made water-tight, it ravely
happens that cither cesspools or the drains leading to them are
actnally water-tight, and consequently, what with leaky drains
and cesspools, the soakage from manure pits, dust-bins, pig-
stycs, and the like, the shallow wells in rural districts are almost
always more or less contaminated. So far as cesspools are con-
cerned, T desire to enter my protest against the system alto-
gether, and I cannot but think that the time is not far distant
when they will be universally prohibited by statute. TPossibly
sewage tanks of proper construction might be permissible in
some conditions where they would be emptied without fail so
frequently that the sewage in them would never be other than
fresh, but otherwise I think the system of cesspools ought to be
abolished. They are radically bad in principle and disgusting
and dangerous in practice. They are bad in principle because,
under the most favourable circumstances, they retain the sewage
in near proximity to buildings for a considerable period, and
always long after the sewage has become putrid. The walls of
the cesspool once impregnated with putrid sewage will always
remain so, and leaven the fresh sewage brought into the cess-
pool. Any more dangerous and objectionable system it is
difficult to conceive, and it is probably, directly or indirectly,
the cause of more injury to health than is commonly supposed.
For these rcasons I hope to see the system absolutely
prohibited, in rural as well as in urban districts. Indeed,

* Seetion 47 (3) of the Public ITealth Act, 1875,

= e T s 1 FTEL N S I b e Y,

P

N e
i e

i s

s ez et e .t s e i




[

e

e g - o
- -

R
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I think there would be little veal difficulty in prahibiting
cesspools altogether in the case of new buildings.  Where
a house or an institution has to be Dbuilt, there ought to he
proper sewers, or some other suitable and proper means of
getting rid of the sewage while it is still in a fresh and com-
paratively harmless state.  If the local conditions would not
permit this, I think the crection, or atany rafe the occupation,
of the building should be deferred wntil proper arrangements
could be made. This would surely be hetter than cither that
the soil and ground water should he poisoned by the constant
discharge into it of foul sewage, or that the sewage should be
collected and retained in close proximity to the building wntil
its removal is inevitably attended with danger as well as with
nuisance, "The use of cesspools is, I venture to think, continued
to a great extent merely from force of liabit.  People have heen
so accustomed to regard the provision of cesspools as a necessity
that it is assumed as a matter of course that they are indispen-
sable. This is, however, by no meaus the case, and in support
of my contention I would refer to what has taken place in
regard to theuse of middens in many of the large towns of Lan-
cashire, Yorkshire, and elsewhere. It was formerly the custom
in those towns to construct huge midden pits that were emptied
only when full, at intervals of many years, and it was alleged
that these were indispensable.  But in the hest-administered
towns where this was the case, such middens have been
abolished, and indeed are now prohibited, while small recep-
tacles, wholly above ground, and from which the filth is
frequently removed, and always hefore putrefaction has sct in,
are now invariably adopted. I venture to hope the same action
may be taken with regard to cesspools.

We have heard a great deal during the last few years about
the dwellings of the poor, and quite recently we have had the
advantage of considering the reports of the Royal Commnission
on the Housing of the Working Classes. It is, however, often
forgotten that the subject is an old one,  Shortly after the first
constitution of the Poor Law Commission, about 1833, the
condition. of the labouring classes attracted attention, and in
1539 the Poor Law Commissioners were divected by the (Queen
to make an inquiry on the subject, and in 1842 the results of
that inquiry were framed by the secretary of the commission,
Ar. Edwin Chadwick, in a report which, to this day, is regarded
as quite a standard work on the subject. The author of that
report, I am pleased to say, is still among us, and actively works
to promote the sanitary welfare of all classes.  The name of
Edwin Chadwick, C.B., will ever be honourably associated with
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the subject of samitary engineering and architecture,  That
yeport also contains a plan suggested by Mr. Sydney Smirke,
the eminent architeet of that day, for a so-called “public
lodging ]lflllSO,” containing in three storeys some 50 or 60
separate single-room tenements, Shortly afterwards societies
were formed for the purpose of improving the condition of the
dwellings of the labouring classes, and one of these societies,
under the presidency of the late Prince Consort, exhibited at the
Great Exhibition of 1851, a block of model houses. Other
societies, having similar objects, became established in the
provinees, and various model villages were formed, as at
Saltaire, near Dradford, Ackroydon, near Halifax, &e. Still
later we have the effects in the Metropolis of Sir Sydney
Waterlow’s Socicty, and the trustees of the Peabody Bequest,
Desides numerous other societies which have produced numbers
of small houses, such as those of the Queen’s Park and Shaftes-
bury Park Estates in London, and others elsewhere,

There is thus evidence of much useful work having heen
done in the way of providing improved dwellings for the T}(}op]e,
and some idea of the extent of it may be inferred from the fact
that in London alone no less than twelve millions of money is
said to have been invested in buildings containing separate
tenements for the accommodation of the working classes.
But notwithstanding all that has been done in this_ direetion
in the last fifteen or twenty years, the problem seems still
as difficult as ever, and, according to cvidence taken Dby
the Royal Commission, the eondition of the working classes
is still, in many places, more or less a scandal to the times,
The normal death rate of London as a whole is about 21
per 1000, and when we read that in some parts of the
Metropolis the death rate is stated to have reached, in 1882,
44 and 53+7 per 1000, while the rate, calculated for a small
number of houses in one particular part, reached 70 per
1000, or two or three times as great as the average, and in
certain parts of some of the large provincial towns The rate is
still said to be “very high,” the neccessity for agitation, in
order to remedy this state of things, isat once appare?lt. There
appears in this, as in other matters demanding attention, to be
a vast quantity of remedial power available, but a lack of readi-
ness on the part of those in local authority to apply that power.
Iere, again, we come to the necessity, as it scems to me, for
stirring the public to demand that those elected to positions of
responsibility in the matter, should use the powers vested in
them for dealing with these important subjects. Important
they certainly are, for the results of neglect to use the existing
powers already possessed, have led to such serious 0\'e1'01‘0\\'din§
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as to affect the health and working power of the inhabitants in
a manner that altogether fails to be illustrated in the death rate
returns, even high as they are,  The children are permanently
injured by it, and the adults are likewise injuriously aftected by
it in lealth as well as in means; for it has heen found on
inquiry that, on the lowest average, every workman or work-
woman in certain overerowded localities, loses about twenty days
in the year, not from illness, but from sheer exhaustion and
inability to do work; and this at a very moderate wage per diem
would aimount in the aggregate to a not inconsiderable sum in
the year, Overerowding in a house is, by statute, nuisance
which can be dealt with by law. Local authorities, morcover,
have, or can have, full power to control the number of persons,
not members of one family, who may occupy a house or part of
a house which is let ont in lodgings ; they can also have such
houses registered, inspected, and put into and kept in proper
sanitary condition. But hitherto very few authorities have
assumed these powers, while many that have been invested with
them, have entirely failed to enforee them. The provisions of
the Artizans’ Dwellings Acts of 1868 and 1882 (orrens), and
of the Artizans’ and Labourers’ Dwellings Improvements Acts
of 1875 and 1882 (Cross’ Acts), and the Labouring Classes
Lodging ouses Acts of 1851, 1866, and 1867, contain very
extensive and useful powers for dealing with the subject where
desired by the local authority. Local authorities throughout
the Kingdom have been reminded of these powers, and useful
digrests of the Acts have been sent to them, and still all the
evils—moral and sanitary—of overcrowding continue. Let us
hope that one of the uscful results of this Congress will be to
help to stir up the public to demand energetic action of sanitary
authorities to use the powers they already possess, and thus
diminish the seandalous conditions which have been recently
referred to in the Report of the Royal Commission on the
Housing of the Working Classes.

Wit regard to the blocks of artizans’ dwellings and model
lodging houses which have sprung up in various parts of the
Mefropolis and in some of our more populous provincial towns,
all will agree that the clearing of crowded areas covered with
the worst forms of dwelling-house is in itself a most excellent
move; but I look with grave apprehension upon the vast piles
of buildings that arc often erected with the avowed object of
affording accommodation for the people who have been dis-
placed, but which actually get occupied by a different and
ligher class oceupier, thereby tending to aggravate the over-
crowding already existing in neighbowring  districts.  One
sees huge blocks—five, six, or seven stories high—sometimes
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connected with each other and sometimes detached hut in such
close proximity to one another that the sun can never reach
parts of the internal open spaces, and so that the air in those
spaces must he more or less stagnant.  Some of these buildings
contain hundreds of separate dwellings, cach dwelling holdil?g
on an average four or five persons. Such buildings, I main-
tain, are unworthy of their prime object. They may deceive
their promoters at first by appearing fairly wholesome and, in
comparison with the houses and tenements previously oceupied,
as being an improvement ; but I fear that after the lapse of
some years they will Decome unwholesome and be regarded with
diminished satisfaction, while their death-rate, which in their
carly years is generally low, will increase. Indeed, in some of
the blocks that have been erceted in London, there are not
wanting indications that, from some cause not at present
definitely explained, the infant death-rate has been excessive,
and even greater in the block of dwellings than in the surround-
ing unreformed neighbourhood.

I am confident that the massing together of vast numbers of
haman beings in dwellings of great height and capacity—rooms
piled one upon another to a height of 60 or 80 feet or more—is
not a proper system. We cannof with impunity erowd an un-
limited number of human beings on a given area. This has
been decided with respect to the sick, and is equally evident
with respect to children, and similar conditions will, I believe,
come to be recognized with respect to people of ordinary health
and habits, There are doubtless degrees of relative proportion
of people to area according to their condition, and fo a certain
extent according to the character of the building and its
surroundings, but hitherto we have not arrived, so far as I am
aware, at the precise limits of proportion of ordinary population
to area. The subject is one which deserves careful attention,
and indeed has not been altogether overlooked by some of those
concerned with the more recently designed ‘blocks of dwellings
m London, The danger of piling up these dwellings n
buildings of great height has received illustration in the older
parts of ]%(lmburgh, where the houses, as you are aware, reach
eight or nine storeys in height, and have no internal connection
with drains ; the refuse is removed in tubs daily, and there is
an_excellent water supply. I am assured on high medical
authority that notwithstanding these arrangements, the first
cases of typhus almost invariably occur in the upper storeys.

It has been my good fortune to have opportunities of noticing
the ar angement of various institutions having for their ol)icc?
the liousing of large numbers of persons, old and young, both
in health and in sickuess of body and mind. T look back at
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many old buildings, whether hospitals, asylums, workhouses,
schools, or the like, and find enormous blocks containing wards
anged along both sides of dark passages, and holding vast
numbers of human beings under one roof in practically one
atmosphere. That arrangement of huilding may now be regarded
as wholly obsolete, and as having given place to what is known
as the pavilion system, under which the building is sub-divided
into a number of separate blocks or pavilions, cach containing a
comparatively small number of inmates, and affording far greater
facilities for effectual ventilation of the apartments, as well as
for the access of light and cireulation of air about the pavilions.
This system in one form or another, is now, in principle at
any rate, invariably adopted for all well-arranged institutions
infended for large numbers of persons, but in mauy instances 1
have noticed that the advantages of the separate pavilion system
are completely connteracted T)y the way in which the several
pavilions are joined together, solely for administrative reasons,
by enclosed corridors in basement, ground, and one-pair storeys,
and thus, by means of lifts for coals, lifts for inmates, shoots for
dust and for soiled linen, staircase well-holes and the like, the
several blocks or pavilions have been most successfully trans-
formed into one mniform building, having one and the same
atmosphere throughout every part of it. The objections to these
arrangements, by which the prime object of the pavilion system
is defeated, are perhaps more conspicuous when adepted in
buildings occupied by a numher of sick persons or by children,
than in any other class of building, and I am under the impres-
sion that in England, while we aim with much success at perfection
in detail arrangements, we are considerably inferior in many of
the broad principles of arrangement to some of our continental
neighbours. The hospitals erected in the last cight or ten
years in some of the continental cities and towns are
specially worthy of attention in these respects. Spread over
large aveas of grommd—in some instances perlaps needlessly
large—the wards being only one storey high, absolutely detached
one from another or having only a covered way between them,
and being limited in size to the requirements of some 14 to 20
beds each, being raised on arches well above the ground, and
arranged so that the patients while still in bed may be wheeled
into outside balconies, so as to have the advantage of treatment
in unenclosed air, Such hospitals, and they have been fully
described in recent works on the subject, scem to me to approach
very nearly perfection of arrangement, and to afford examples
such as it is difficult to find at home. TIn respect of children’s
buildings, again, the dangers of concentrating large numbers of
children in dormifories, or indeed in any confined space, have
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long ago been demonstrated as tending to impair the health
and to aggravate any tendency to disease. There is no necessity
for placing many children in dormitories, and the massing
together of large numbers in school and class rooms is only
tolerated by reason of the comparatively short time those rooms
are occupied.  And even here it would be a boon, having regard
to the small amount of space usually allowed to each child, if
the school and class rooms could be completely vacated, as
recommended by Mr. C. E. Paget,* for ten minutes or so
every hour, so that, by means of open windows, they could
be completely flushed out with fresh air at frequent intervals.
r| . I 1 101 -
The system of arranging domiciliary schools upon what is
known as the cottage-home principle, has so many advantag

. g : , y advantages,
sanitary and otherwise, that it deserves attention by all who
are concerned in the welfare of the young, It hasbeen adopted
in recent years for many charitable and poor law institutions,
and I have invariably heard it spoken of most favourably.
The schools of the Leicester Poor Law Union, which ave
at Countesthorpe, are upon this system, and will well repay
a visit.

You will perceive that I have faken an encouraging view of
the present condition, and a hopeful view of the fufure of sani-
tary engineering and architecture. In saying this, however, I
would not have it supposed that what has already been achieved
should be regarded as adequate under every head. There is
still a great deal to be done, and perhaps the most useful way
of furthering this is by educating the people to appreciate al
that tends to healthiness of body and mind. By doing this the
public may be led to demand that more use shall be made of
the powers already in existence. One hears occasionally a
desire for more legislation, but it has been shown conclusively
that there are already many valuable powers relating to health
matters that are allowed to remain a dead letter, 0\\*?11rr, not so
much to any ignorance of the existence of these powirs as to
the apathy of the authority immediately responsible for putting
them in force, and, as the late Royal Commission observe in
regard to the making of certain bye-laws, no action will probably
be taken “until the people show a more active interest in the
management of their local affairs.” The creation and the
Increase of this interest I regard as one of the chief aims of this
Cpngress. These annnal gatherings in different parts of the
kingdom must not only be utilised for keeping alive the interest
I samtary matters which has so far been awakened in the

¥ Iealth Exhibition Literature, Vol, L., page 378,
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164 SEWERAGE AND BLWAGE AT LEICESTER,

publie, but each year's Congress must give fresh impetus to
the work, and so keep it actively progressing during the ensuing
twelvemonths.,  Former Congresses have done good wark in this
direction, and the present one promises to be no less successful ;
but in order to insure its complete success, as well as that of
the Sanitary Institute, we must one and all—individually and
collectively—use our utmost efforts to gain the confidence of the
public and to carry them with us.

Prof. F. 8. B. . n Cnavsoxt, M.D., I.R.S. (Southampton),
moved a voto of thanks to the President of the Scction for his address.

Mr. Rogers Fierp, M.Ixst.C.E. (London), in seconding the motion,
remarked that Mr. Gordon Smith had modestly refrained from
mentioning several facts that ought in justice to have been mentioned.
The model bye-laws to which allusion had been made were among the
most important things that had ever been done by the Local Govern-
ment Board. Those bye-lnws very greatly tended to advance sanitary
improvements generally and to improve {he health of the community.
Mr. Gordon Smith, as Architect to the Loecal Government Board,
had a very large shave in drawing them up, and the public was very
greatly indebted to him. As to the question of cesspools, ho entirely
agreed with the President that they were radically bad in principle,
and disgusting and dangerous in practice ; and he thought that it was
an exceedingly fortunate circumstance, for the progress of sanifary
practice, that the chief architect to the Local Government Board
should have expressed the strong opinion on the subject which he had

done, .

Mr. P. Gorvox Syrrn briefly acknowledged the vote.

On  The IHistory of Sewerage and Sewage Treatment at
Leicester,” by JonN UNDERWOOD.

At the time of the passing of the Public Health Act in 18485,
Leicester was, in common with many other large towns, in a
condition much needing sanitary improvement. _

Tn 1846 a local Aet had bLeen obtained by the corporation

T Ly S,
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entitled “ An Act for Improving the Borough of Icicester,”
but the powers conferved by that Act were found to be quite
inndequate as related to the more important measures necessary
for improving the sanitary state of tflc town.

“The Public Health Supplemental Act, 1849,” which con-
stituted the town council the loeal board of health, received
the Royal assent, and came into operation on the 1st August,
1849, In the same year a preliminary enquiry was held at
Leicester under the Public Health Act by William Ranger,
Esq., C.E., superintending inspector of the General Board
of Health, and a report founded on that inquiry was made
to the board on the “ Sewerage, Drainage, Supply of Water,
and the Sanitary Condition of the Inhabitants of the Town
of Leicester,  In this report the intrinsic difficulties of the
question were recognized. The town itself was described
as in the main situated on a sancer of loam, the brim of the
saucer being formed by a range of shelving hillocks broken
to the cast only, in which guarter the town was much ex-
vsed, and from which it principally derived its ventilation,
heing thus unfavourably situated. The peculiar course of
the river to the west of the town was also remarked upon,
its high level compared with the land adjacent, and the aspect
it assumed of a series of stagnant pools in dry seasons, being
held up by mills and locks, and with scarcely any flow. The
sanitary state of the town was found to be very bad, fever was
rife, and of a fatal character, and not confined to the lower
parts of the town, but extended to the higher. The most
palpable source of the fever was said to be the miasma arising
from the evaporation of the foul water, which inundated certain
parts of the town during the summer floods, and by which the
mpurities from the larger sewers were carried back into many
of the houses, yards, and streets. )

My, Flint, an eminent local architect, said : ¢ At the back of
the various blocks of houses there is in almost all cases a
common yard, whose surface, from the retentive nature of the
subsoil (and where it is of a different character it is thoroughly
inoculated with the liquid refuse and effluvium from privy pits
and rainwater), offers an extensive area for the exhalation of
noxious eftluvia, and in other parts where the property abuts on
the streets, and in large portions of the unoccupied land, as well
as parts of yards to the houses which are enclosed by the
embankments of strecets and by adjoining higher ground basins
are formed into which the rain is received and stagnates,

o

From these basins there is no efficient ov regular drainage, and

the water can only pass away by the slow process of percolation
and evaporation.”
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166 SEWERAQE AND SEWAGE AT LEICESTER,

Dr. Shaw reported: “T have heen shocked on entering some
of the cunfine(l courts and alleys to find the inhabitants living
amidst masses of decomposing animal and vegetable materials,
totally wnconscious of their dunger, aul even speculating on
their heaps of infection, and amassing with anxiety the filth
deposited in the neighbouring streets,”

My. Stallard, in speaking of the physical condition of the
poor, said: I believe it to be gradually deteriorating.™

In reference to the streets, Mr. Flint said: ¢ Although the
streets are generally paved, there is a total absence of proper
inclinations for conducting the surface water off, consequently,
water hangs upon the surface, and with it every kind of filth,
including blood and offal from slaughter houses, which is swilled
down on the surface in front of the dwellings, and in one
instance to the extent of about a quarter of a mile,”

The population of the town was slightly over 50,000, The
number of streets was given as 242; of these only 112 were
culverted, and no less than 130 either not culverted, or but
partially so. There were no regulations for draining the
streets or courts, and what had been done was the result
of arrangements at different times among the owners them-
selves. The culverts were originally intended for the con-
veyance of surface waters, and mostly took the place of the
old open ditches or waler courses; by degrees the owners had
been allowed to connect house drains with them, and they
became the receptacle for every kind of filth, conveying it fo
their natural outfall the river Soar, which was thus constituted
virtually the main sewer of the town.

This was the state of things when, on the 5th September,
1849, the highway and sewerage committee of the Corporation,
realising their responsibility as the local board of health, passed
unanimously the following resolution: *That Thomas Wick-
steed, Esq., of London, should be appointed engineer, for the
purpose of reporting as to the hest mode of draining and
sewering the borough, and of presenting a plan with an esti-
mate of the expense.”

Mr. Wicksteed was said to be personally unknown to every
member of the Board, and to have been selected solely on
account of his high professional yeputation, and the admirable
evidence given by him as published in the first report of the
commissioners for “inquiring into the sanitary state of large
towns and populous districts.” The result was, that Mr. Wick-
steed accepted the appointment, visited Leicester, and made
a survey of the town and neighbourhood, and on the 12th March,
1850, presented a “prelimmary report,” which was ordered
by the committee to be printed, and it was largely circulated.

JOIIN UNDERWOOD, 167

In the introduction to this report, an interesting summary is
given of the prineipal objects which My, Wicksteed and the
committee considered were to be attained :

wi1st. The diversion of all sewage, dye, and scouring waters
from the river Soar and the Leicester Canal, and their re-
moval, as speedily as possible, from under and near the town
of Leicester, so as to relieve the town from noxious exhalations,
and to restore the river to the salubrious state in which it was
hefore it was made the conmmon sewer of the town,

«2nd. The removal of this sewage to such a point in the
river below, that the process of collecting and disinfecting may
be carried on without injury or annoyance either to the inhabi-
tants of the town itself or to those of the adjacent villages;
and {hat the process to be adopted in its disinfection be such
that the water, before it is returned into the river Soar (below
the town), shall be in a state of at least as great purity as it
was in the river above the town, before any sewage or dye
waters had contaminated it.

“ 3rd. That the level of the sewers shall be at such a depth
that the lowest parts of the town shall at all times be capable
of being well and thoroughly drained.

«4th, That the fall in cach sewer shall be sufficiently great
to produce a velocity that will not only earry off rapidly the
liquid filth poured into it (so as not to allow of stagnation or of
time for decomposition), but also to produce a sufficient scour-
ing power to prevent the accumulation of débris, or heavy
deposits of road drift.

«jth. That there shall be a daily and. nightly supply of water,

abundant in quantity, for cleansing the sewers, and neutralising
any bad odours remaining therein, after the bulk of the daily
sewage shall have ceased to flow. )
“1 am also of opinion that no scheme for the sewerage of a
town can at the present time be considered complete unless it
embraces the means for converting the sewage water to useful
and profitable purposes, so as to reduce, as much as possible,
the expenses of sanitary improvement, if not to merge them
altogether in the receipts arising from the sale of the manure.”
This veport was termed a “Preliminary Report,” because it
left open for further consideration the exact position of the
outfall of the sewage, and also the detailed plans and estimates.
A further written report was made to the committee by Mr.
Wicksteed, on the 14th July, 1851, followed by plans, specifica-
tions and estimates. An Act of Parliament was applied for
and obtained in the Session of 1851 for enabling the corpora-
tion to carry out the scheme as vecommended by Mr, Wicksteed
and the General Board of health was memorialised for sanction
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168 SEWLRAGE AND SEWAGE AT LEICESTER,

to the borrowing on mortgage of the rates for the exccution of
the works,

My, Lee, Superintending Inspector, visited ILeicester, and
reported to the general board; and his report may be deseribed
as an adverse detailed eriticism of Mr, Wicksteed’s scheme as a
wlole.  The following remarks as a “recapitulation” at the
conclusion of his report, will give an idea of the Iuspector’s
views :—¢“1 think it has been shown that there is no proper
survey upon which alone any eflicient and economical system of
drainage of the town can be devised; that even for purposes of
main sewerage the scheme before you is very incomplete 5 that
the proposed main sewers in the town are neither fit for the
sewage alone, nor for the rain water, nor for the two combined;
and that they would be unnceessarily expensive, even if wn-
objectionable, on other and strietly samitary grounds of con-
sideration,

“That every slight shower, even if the sixty-sixth part of an
inch in an hour, would cause more than half-a-million of gallons
of sewage to be impounded in the main sewers under the town,
displacing and driving back into the dwellings the same quantity
of noxions sewer gases, That a great part of the town, at
least, might have been drained by gravitation,

“That the reservoirs, and the (% ying process together, will
convert en the average 5,395 gallons of sewage daily into
vapout, contaminating the air. That Mr. Wicksteed has mis-
quoted, and misstated the report of the chemists, and neither
can nor does propose to use the same re-agent for disinfection
as was used in all their experiments ; and that, notwithstanding
the use of lime water by them, in the proportion of one-third
the volume of sewage, the fluid remained offensive,

“That the whole of the works connected with the engines
and reserveirs, and the so-called process of disinfeetion, would
be enormously expensive, and would inflict incaleulable evil
upon the health of the inhabitants of the town.

“That it is very doubtful if the lime-water, or lime-process
wounld pay its own expenses, even as against spontancous sub-
sidence in these immense reservoirs, irrespective of any sanitary
considerations, The following were Mr. Lec’s ¢ Conclusions ” :

“For the reasons above-named, and fully discussed in the
body of this report, I cannot advise your honourable hoard to
sanction the mortgage of the public rates of the borough of
Leicester for the execution of this scheme; and I recommend
that, for the protection of the Local Board and the preservation
of the health and lives of the inhabitants, you should altogether
refuse such sanction.”

The general hoard forthwith, in a letter to the local board,
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expressed their regret that they were compelled to withhold
their sanction to mortgage the rates for carrying out the
proposed plan of drainage, for the following reasons :—

« 1st, Because it is incomplete, and, having heen prepared on
insnflicient plans and information, not only 1s there no security
afforded that the partial lines of drainage ave the most judicious,
but there is, on the contrary, abundant evidence to prove that
their direction is not well sclected, and that they would be
inefficient and unnecessarily costly.,

“9nd. Because instead of leading the whole refuse of the
town into sewers at the lowest levels, merely to be pumped up
again, the larger proportion might be conveyed so as to discharge
by gravitation; thus not only effecting a saving in the dimen-
sions of the work, but avoiding a perpetual tax upon the rate-
payers for unnecessary engine power.

«gd, Because even if the sewers were properly laid out,
they are neither properly graduated nor properly adjusted to
the work which they would have to perform.

“ 411, Because the proposed mode of dealing with the refuse
would be attended with the utmost risk to the health of the
population, and would be of very questionable expediency in a
financial point of view. It would commit the local board to a
vast speculation, which the most favourable results of ehelpical
experiments in no way justify, and which in case of failure
would entail 2 most serious lasting tax upon the inhabitants.

“5th, Because of the £35,000 for which application for a
mortgage is made, no explanation is afforded; nor does any
estimate appear to have been prepared with regard to £5,000;
and hecause the whole of the partial works proposed might be
much more efficiently carried out, and the beneficial results
more certainly attained, at a very considerable saving in their
estimated cost of thirty thousand pounds.”’

The local board was, therefore, in a dilemma, the council
having obtained Parliamentary powers to carry out the scheme;
they were refused authority to borrow for the execution of it,
and in reference to this refusal in their report on March 17th,
1852, they said :—* The committee deeply regret the obstruction
which has thus unexpectedly arisen to the innnediate progress of
sanitary improvement, as they are fully satisfied that there is a
great amount of preventible disease in the borough, which would
be remedied to an appreciable extent by an improved system of
sewerage, and that the mortality, which in some of the undrained
parts is no less than five per cent. per annum, might have been
very materially reduced.”

The veport of the inspector of the general board was sent to
Mr. Wicksteed, in order that he might have an opportunity of
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170 BEWERAGE AND SEWAGE AT LEICESTER,

explaining and defending his scheme, and answering {he objee-
tions of Mr, Lee., "This Mr. Wicksteed did, in a very able
reply, which was presented to the council simultaneously with
the inspecior’s veport to the local board, and after considera-
tion it was decided by the local board to wait by deputation
upon the Geuneral Board in London; which they did with the
proposition that the plan and reports should be submitfed to
either Mr, Robert Steplienson or Mr, Rendel for opinion and
advice. Lord John Manners, on behalf of the General Board,
thought the proposition not at all unreasonable, and snid the
Board would therefore wish that the matter should be submitted
to Mr. Stephenson, and that his opinion and recommendation
would be received with the greatest respect and attention, and
have due weight with the Doard, but that as a public board they
could not of course give any pledge.

A report from Mr. Robert Stephenson was therefore ob-
tained, and it was, on the whole, (]lccided]y favourable to M.
Wicksteed’s scheme. One or two paragraphs in Mr. Stephen-
son’s report may be quoted, as they refer to points which are
at present matters of interest and discussion in the town :—

¢ 1st. With reference to the drainage of the higher district,
as suggested by the inspector, I think it may bhe effected
through an intercepting drain without pumping, although mis-
givings have, I understand, been entertained about it; but
there ean be no doubt that a separate system for this par-
ticular district will add to expense without increasing efliciency.

“ 2nd. The low level of Leicester generally with reference
to the Soar, into which the drainage must eventually flow, and
the very little fall in that river, make the sewerage of the town
of considerable difficulty, and not to be accomplished without
pumping as proposed. The outfall might be carried lower down
below the Belgrave mill tail, but at an inereased expense of con-
struetion, and the same expense of pumping, the fall of the

valley being no more than is necessary for g?ving the required
velocity through a prolonged sewer, the only advantage from
which would be, that any exhalation would be further removed.
If the chemists be correct, there is no danger to be apprehended
in the site of the reservoir now intended, and in this opinion my
experience leads me to concur,”

On consideration of Mr. Stephenson’s rveport, the general
Board waived their objections, and consented to the carrying
out of Mr. Wicksteed’s scheme.  Several modifications in detail
were adopted ; the outfall was removed to the western side of
the river, the size of the depositing reservoirs which had been
contemplated in the “ preliminary report” as of 3% acres in
extent and situated in the Abbey Meadow, was abandoned in
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favour of smaller and covered tanks on the site of the present
works, and as now in existence.  But the sewers were carried
out mainly as designed, but were in some cases reduced in size
as the distance from the works inereased, and they may be
briefly thus deseribed :—The sewer in Abbey Meadow, 4ft,
8in. in diameter; (1) West main sewer, 39in. diameter; (2) East
main sewer, 27in. diameter; (3) Central main sewer, 27in.
diameter, and other sewers varying in size according to cir-
cumstances, the whole length about 40 miles, the depth varying,
but generally speaking about 12 feet helow the surface, except-
ing the foregoing main sewers, which were deeper than 12ft.
Estimated cost—£35,000.

In connection with the scheme for sewering the town, of
course it was necessary that fhe question of sewage treatment
should be considered, and Mr, Wicksteed appears to have given

veat attention to it. The successful appleation of sewage in
its liquid state to land at Iidinburgh, had been commonly
refarred to. The rare combination of circumstances there
existing were admitted, but it was still held as a primary con-
dition that, whatever system was adopted, the operation must
“he useful and commercially profitable,”

Mr. Wicksteed accepted with great enthusiasm this condition,
and with cnergy set himself to prove its truth. As to the
application of sewage to land, Mr. Wicksteed satisfied himself
that, although there might be localities favourable for a limited
adoption of such a plan, nevertheless, to provide for the dis-
tribution of the whole of the sewage water of a large town by
such measures would, in his opinion, be a most “imprudent
speculation.” He discussed its distribution by pipes analogous
to a water supply, and concluded with the remark :—

“] think it will appear very evident that the distribution of
the whole of the sewage water could never be profitably cffected
by such means. At the same time it is but right to observe,
that the distribution of a portion of it over the Abbey Meadow,
and the lands in the immediate neiglibourhood, would not involve
so great an expense, and in a commercial point of view this
might be worthy of consideration, were there no objection on
the score of health.”

The reports of the eminent chemists, Messrs. Aikin and
Taylor, Professors of Chemistry in Guy’s Hospital, appeared to
prove conclusively that the application of lime would do all
that was necessary to purify the sewage, and would leave a
deposit which, if quickly dried, would be a cheap and useful
manure in a concentrated form, and which might be readily
packed for disposal similarly to guano.

Mr. Wicksteed had long leaned to the side of the chemists,




JOIN UNDERWOOD, 173

! 172 SEWERAGE AND SEWAQE AT LLICESTLR,

e g,

erceted, and after many alterations and improvements upon the
original schieme, which probably would not have suggested
themselves unless the opportumity of carrying the plan out
practically had been afforded, the directors were so satisfied
with the result, that they felt justifiedin entering intoa contract
with the town council of Leicester, undertaking in return for

and a solid manure scheme as against a liquid manure scheme, l
and during his preparation for Leicester sewerage he had also
actively pursued his investigations in this direction, and had
become fully convineed that a solid manure of great value could
be obtained.  So satisfied was Mr, Wicksteed that his conclu-
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for the manufacture and sale of the manure, and deliver up
the said works to the town council in a state of good repair and
good working order at the expiration of 30 years from their
establishment.”

Imbued with these ideas, and having received encouragement
in various directions, Mr. Wicksteed himself, in 1851, took ont
a patent for the manufacture of sewage manure, one of the
principal features of the process being the application of centri-

“ T will now proceed to describe the temporary works and the
- process, to the maturing of which I have devoted the greatest
portion of my time for the last two years, and have completely I
i satisfiecd myself that the scheme is not only practicable and re-
! munerative, but may be made very profitable when carried out
’ on a larger scale than opportunity has hitherto afforded,

#The temporary works at Leicester were erected upon :

sions were sound, that he foreshadowed in his report that ¢ he . . . .
llf(t)d butL little ll()l’lbt that responsible )‘ll‘tie‘;llli"‘htlb{: ;'(fm':(tl w}:; te the exclusive right fo all the sewage water for a period of thirty
; : v respongibie parties mght 1 rears, to disinfect it, and discharge the water in an innoxious
iR state into the river Soar for the same period.
N .

o would supply the necessary capital for constructing the works :
i _
i

. o round belonging to the town council, upon the banks of the ‘
fugal force for the separation of the water from the deposit in g8 oo, ) eall o I L . ‘[
the bottom of the reservoirs. In the followine vear an Act of ' Leicester navigation, near the outfall of the filthiest sewer in 4]

y year : i the town, a branch from which supplied the works with sewer iz

Parliament was obtained, incorporating the *“IPatent Solid
Sewage Manure Company,” and enabling the company to raise
capital to the extent of £100,000.

In a report to the Metropolitan Commission of Sewers in
1854, Mr. Wicksteed referred at length to the operations of
The Patent Manure Company in their purifieation of the sewage
and manufacture of solid manure at Leicester, and, at the risk

water. The use of the ground was granted to the company at
a merely nominal rate by the fown couneil, who in this, as in
other instances, have afforded every facility to enable the com-
pany to demonstrate to the public the practicability of disin-
fecting the water and manufacturing the manure. -

. “ As regards the size of the temporary works, they were cal-
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. S e culated for a population of 5,000, previous to the introduction il
of making rather a long extract, I think it will be best to take . ‘ N B
Mr. Wichsteed’s 0\']\'11 ?lecctriq)(’iit(’m of ]:;S f);olcl(lass):s bwhich was of a supply of water into the town from the new water works. )
Y . Seri] IOt e 1 ) ‘ I do not mean to imply that we have actually deodorized the ] I
written at a time when he was anticipating their complete suc- ; v RiERilE
3t
§

sewer water from a population of 5,000 during twelve months,

for this would be inaccurate, as the constant interruption

arising from the practical modifications and improvements of

the machinery used in the process would of itself have prevented

such a course; but the works have, for different periods, been

kept in continuous operation day and night, that I might have

the opportunity of assuring myself that the process was com-

plete as affecting the sewer water during any of those periods, i

the object of these temporary works being, as I have before

stuted, to ascertain whether the process could be practically e

and remuneratively carried out by the means proposed. I 4

, “At the commencement of our operations, it was found
- that the process of deodorizing was not perfect, and it
- was discovered that its partial failure was due to the sewage
water being in too concentrated a condition, the new supply of
water to the town having only been introduced at Christmas

cess, and these temporary works were adopted as a model for all
further operations. The reference is as follows :—

“In February, 1852, the directors resolved that temporary
works should be erected in Leicester for the purpose of manu-
facturing the manure upon a sufficiently large and practical
scale, having in view three objects: the first being to ascertain
whether the lime process effectually disinfected the sewer-water,
and if so, whether it could be practically used upon the large seale;
the second to ascertain whether the removal of the precipitate
from the bottom of the reservoir, and the abstraction of the water
from it hy means of centrifugal force, could be practically
carried out upon the large scale and at a sufliciently small cosf: ;
the third objeet being to manufacture a sufficient quantity of
: the manure to enable agriculturists to prove its commerecial
[y value, considering that their practical opinions would be a much
¥ EE better test than chemical analyses only, and it was resolved ’

ol last, while the operati f tl ’ 1 ‘ ‘
N : . . ast, perations of the company commenced more N
¢ s B H 3 N 3 Wi 14 J {r L] . . ! 3 B
RIS that upon the result of these trials the q'u(,stlon of 1)10(:(3(.:([1110' than a year and a half ago, To prove whether this conjecture Tl
Chad with the company should be decided.  'Works were accordingly il
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was correct, a portion of the partially deodorized water was
returned into the engine well; and when the concentrated
sowage was reduced to a quality equal in strength to that of
the Metropolitan sewer water, the process was completely suc-
cessful,

 Professors Aikin and Taylor ascertained the strength of
the London sewer water, and determined what amount of
dilution was necessary to reduce the Leicester sewer water to
the requisite strength, and by their experiments I was guided
in my practical operations.

“ Again, it was found that at night, when the manufactories
were not at work, and the waste water from the engines had
ceased to flow into the sewer, their contents being chiefly urine
and excrementitious matter in a state of far greater concentra-
tion than the day sewage, the effect of the lime was only partial ;
but upondilutingitasin the formercase, theprocess of (lem\orizing
was completely successful—the efiluent water from the reservoir
after the process was completed being perfeetly free from all
taste and odour, excepting occasionally }rom the lime when it
had been used in excess.

“ A quantity of the effluent water from the reservoir was
taken in August last by Mr. Theodore West, chemist, of Liceds,
and subjected to an analysis; and he found that there was not
a trace of any other matter than carbonate of lime, sulphate of
lime, and chloride of sodium; proving clearly that all noxious

“matter had been abstracted during the process.

“ The mode of operation in this process is as follows :—the
water is pumped up from the sewer, and into the pipe conveying
it to the reservoir a smaller pipe is introduced comnected with
the lime pump, which works stroke for stroke with the sewer
water pump, and the process of deodorizing is so rapid, that
when the mixture of sewer water and lime is discharged into
the reservoir, there is no noxious odour arising from it; the
discharge takes place into the first part of the reservoir divided
into three compartments, in cach of which is an agitator
worked by the engine; a thorough mixture having thus been
effected, it flows through the upper end of the reservoir, and is
from thirty to forty minutes passing through this portion,
during which time seven-cighths or more of the separated
matter has been precipitated on the bottom of the reservoir.
There still remains, however, about one-cighth of solid matter,
which, being lighter than the first portion, requires a longer
time for precipitation, so as to render the water clear and bright.

“The water is, in fact, two hours in passing from the sewer
to the farthest end of the reservoir, where it is discharged, and
arrangements are made to cnable the water to flow con-
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tinuously through the veservoir, with as nearly as practicable the
same velocity over the whole section, the openings of the dis-
charging gates being proportioned to the depth of water in the
cross seetion, and thus the necessity of having two reservoirs, for
the purpose of filling one while the water in the other is being
cleaved by deposition is avoided, for although the stream is
continuous, its velocity being only about one-fourth of an inch
per second, it does not interfere with, or arrest, the precipitation
of the solidl matter.

“The operation of moving the preeipitate from the bottom of
the reservoir, so as not to interfere with the continuous flow of
the water in the reservoir, is performed by means of a screw,
which removes the preeipitated matter into an adjoining well or
shaft as rapidly as it is formed, without disturbing the process
of precipitation which is earried on above it.

“ The bottom of the first portion of the reservoir is made to
slope towards the centre, along which a culvert runs, semi-
circular at bottom and open at top; in the bottom of this the
serew 18 laid, and the precipitate collecting upon it from the
sloping slides, is, as the screw revolves, carried into the adjoining
well 5 the practical working of this arrangement is now com-
pletely sueccessful.

“Itis the combination of these two arrangements, viz :—the
continuous current and the removal of the deposit without
disturbing the supernatent water—that has enabled me to reduce
the size of the reservoirs to so great an extent ; this will be seen
hereinafter, when I give the sizes of the reservoirs I propose for
the Metropolis,

“The next operation is to raise the deposit or mud from the
well or shaft, by means of a Jacol’s ladder, very similar in
appearance and construction to the ladder of buckets in the
dredging machines used on the Thames, excepting that its
position is vertical and its construction much slighter ; the mud
thus raised in a semi-flnid state into a tank, flows through a pipe
to the centrifugal machine, the machine is then set in motion at
the rate of about 1,000 revolutions per minute, and in half-an-
hour from the time the precipitate was laying on the bottom of
the reservoir, it is in a sufliciently dry state to pack in easks, or to
mould in the form of bricks for farther drying.

“A given hulk of the manure, when introduced into the
cenfrifugal machine, is reduced to about one-third of its original
bulk, two-thirds, as water, having been separated from it by the
operation,

“The machines which ave now making for the new Leicester
sewage works, are each calenlated to turn out 360Ibs. of manure
1t an howr in the state of coasisteney previously mentioned.
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¢« Thus it will be seen that the whole operation of disinfection
and conversion into manure is very simplle, and I think it must
appear evident after the experience of a year and a Talf of
what may be done in works suflicient for a population of 5,000,
that by simple multiH)lication of the means, it may be made
available for any population, however great ; as in this ease the
increased quantity of sewage water merely involves a simple
increase of machinery in proportion to this increase, the inerease
of power for raising it being in direet proportion to the quantity.

¢ As regards, however, the proposed large works for Leicester,
there will be two reservoirs, about 200 feet long and 44
feet wide, two-thirds of the area will be covered with an iron
girder and brick arch floor for the warchouses above, to econo-
mise space, and the whole will be 1'00fc(l‘ over; 'and as this
portion of the design is intended to be carried out in all future
works, however large, all chance of nuisance from exposure is
avoided ; but the fact is completely established, that no nuisance
does arise either from the reservoirs or in the process used in
manufacturing.

« Although not in a position at present to state what the
¢actual commercial value of the residual manure’ will be,
because, as before intimated, the desire of the directors of the
Patent Solid Sewage Manure Company has been to leave this
to be determined by the result of its practical application by
the agriculturist, and at present the manure that has been
so applied has been pro tanto inferior to what is intended to be
supplied, in its having been chicfly collected from the day sew-
age umnixed with the richer night sewage, and also from the
fact of its containing GO or 70 per cent. of water instead of
20 per cent., which is the quantity it would have contained if
the extent of our temporary works had afforded us room for
drying it in larger quantities than has hitherto been practi able;
nevertheless, our experience has been quite sufficient to prove that
without the necessity of having recourse to expensive applica-
tions of artificial heat, simple exposure to atmospherie influence
for a few weeks will reduce the moisture to 20 per cent., so that
bulk for bulk the manure intended for sale will contain twice as
much fertilising matter as that which has at present been for-
warded to agriculturists for trial. The present results, however,
show that, taking guano at£10 perton, the manure asproposed for
sale is at least worth £2 13s. per ton; but as I stated to the
commissioners verbally, I have considered it safest to calenlate
its commercial value at £2 or £2 2s. per ton, and this amount
would yield, after deducting the cost of manufacture and repairs,
a fair percentage upon the capital expended in the construction

of the works.
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In discussing the financial aspects of the case in relation to
the sewers and water supply for Leicester, Mr. Wicksteed
stated his anticipations as follows :—The quantity of manure
that will be collected in the bottom of the depositing reservoirs
will be cqual to at least 10,000 tons per amnum in the first
fifteen years, and 20,000 tons per annum in the second like
period.  This, when fit for removal, will contain 33 per cent. of
water, and supposing it, when high dried, to be worth £2 per
ton, in the damp state it will be worth 27s. per ton, and thus
deducting 7s. for expenses, will leave 20s. as the net produce
per ton,

«If, therefore, a market can be found for the sale of the

uantity manufactured (of which there is probably but little

:L)ubt), it would give a revenue of £10,000 per ammum during
the first fiftcen years (a sum which would be nearly equal to
the estimated expenses of water supply and sewers for that
period), and during the subsequent fifteen years the income
from the same source would probably amount to £20,000, a
sum that would much more than cover these charges.”

In estimating the character and value of Mr. Wicksteed’s
sewerage scheme, although great fault has been found with it,
I think it ought to be admitted that considering the views held,
and the lack of experience at that time, it was a very able and
enlightened effort to deal with a difficult question, and that it
fairly met the wants of that day, aud it is a somewhat singular
coincidence that the thirty years for which Mr. Wicksteed
estimated his sewers adequate has just expired, and our experi-
ence proves that the time lias come when some important
alterations must be made. The carrying out of the scheme
undoubtedly effected at once an enormous improvement in the
sanitary condition of the town; the sewers being laid deep had
the effect of draining the shallow wells and of leading to the
new waterworks supply being substituted.

Tlre working of the main sewers was for some time satisfactory,
and their construction, though it has been much decried, was not
so bad as has been sometimes represented, being formed mostly
with double brick rings, and intended to act as subsoil drainers to
some extent, They must have been fairly well exceuted, no
serious collapse having occured. Considerable cleansing has,
however, of late years been necessary, the deposit being prinei-
pally road detritus, and caused in & measure by msuflicient engine
power at the works, the sewers having been left gorged for a
long time together.  Asseen in the light of experience, however,
the weakest point was the insufficient size of the main sewers;
for years this has led to cellar flooding, and it was an especial
weakness with the central sewers, The large area of rising and
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high land which finds its natural drainage line through the
centre of the town, has intensified this state of things year by
year as the distriets became built over.  The Gallowtree Gate
sewer, for instance, was laid down 24in. in diameter, being 3in,
less than originally intended, and a glanee at the district of the
Londen Road beyond, and its great elevation will show at once
that the difficulty must arise. The storm waters gorue the
sewers and the pressure due to the head in the hicher levels
causes the water to rise, as from a fountain, into the hasements.
This has been remedied to some extent by storm water sewers,
and part of the district has a duplicate system, one solely for
storm water.

IFrom observation the construction of main sewers of insuffi-
cient size, appears to be a frequent cause of weakness and
difficulty. The trunk of a tree grows with its extending
branches, but a trunk sewer remains the same, and too often
becomes overcharged by the great number of subsidiary sewers
attached to it in course of time; and sometimes such sewers
arec made to do duty for a district beyond the ordinary natural
watershed, as it is possible for engineers to pierce a ridge and
so to get a fall into an existing sewer.  Local Boards are apt to
encourage such operations, in order to postpone the expense
necessary for the construction of a new main sewer for the dis-
trict unprovided for.

I think, however, that Mr. Wicksteed should receive some con-
sideration in this matter; in fixing the size of his main sewers he
took a middle course, whereas he estimated that in thirty yeans,
five million gallons of sewage per day would have to he provided
for, he caleulated his mains to be capable of delivering twenty-
cight million gallons.  3Mr. Wicksteed was necessarily influenced
by the means at lus disposal, and even then, on his moderate
estimate of fifty-five thousand pounds, the General Board re-
ported, as we have seen, that a much better scheme might have
been devised at much less expense.  Of course, the greatest
portion of expense was for the main sewers, and it is not easy to
see how Mr. Wicksteed could have inereased the size of lis
main sewers, without greatly increasing the cost of his scheme.

In reference to the undertaking of the Patent Solid Manure
Company, their works for treatment and manufacture were
opened in May, 1855. The new sewers and the lime treatment
soon caused an immense improvement in the river and canal,
both in the neighbourhood of the town and helow.  The supply
of the dried manure, however, from the first, much exceeded
the demand. At the end of twelve months working, the original
centrifugal machines were superseded by those of Messrs. Man-
love & Illiott, of Nottingham. At the end of two years there
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was an immense acenmulation of the dried manure in the form
of brick stacks, and the order to discontinue all processes for
artificial drying was given—this having the effect of at once
greatly reducing the working expenses. The‘ further operations
of the company were confined to the pumping, and the treat-
ment by lime of the sewage, simply rumning the sludge into
carth-banked receptacles, During the third year of working,
however (viz.; on the 25th November, 1858), the Corporation
took responsibility of the operations, and the Company handed
over the works.

The Corporation continued the lime treatment, and the
acenmulations of sludge have gone on from that time to the
present, what has been removed having been mostly given free to
parties who would undertake the cost of 1'emo\_'a1. Various other
recognized modes of treatment, however, besides the lime have
been tested.  In 1868, the A.B.C. company experimented for
some time. In 1871, the Phosphate of Alumina Company
used their system and had possession of the works altogether
for about 18 months. In 1877, the patent of My, Hillé was
worked for some months.  Black aslt has also heen tried. During
the past two years, the compound treatment recommended by
eminent chemists has heen applied, viz :—Lime, Alumina, and
Sulphate of iron, and this season, in addition, the effluent has
been deodorized by permanganate of soda as largely used in the
Thames by the Metropolitan Board of Works.

The two last exceptionally dry seasons have put a great strain
upon the resources of the Corporation at their works and there
being for a long time together during the summer droughts no
water flowing, other than the small quantity passed from one
pond to another hy a very slender canal traffie, the river below
the town has, at the end of the summer, been composed mainly
of the Leicester sewage efluent.

In September last year an enquiry into the condition of
the Soar was held in Leicester by Major Tulloch, R.E., of
the Local Government Board, at the instance of the adjoin-
ing authority, on the downward course of the river. The
enquiry resulted in a deciston that the state of the river was
too bad to be much longer tolerated, and the Council under-
took to proceed at the very earliest time to consider the

‘matter with a view to an improvement, and this f-hey have

becen engaged in doing during the last year, Looking to our

experience one point was by most people considered settled,

namely, that the mere treatment by lime or chemicals would

not meet the case of Leicester, and that the application of the

sewage to land was the only solution. It was also decided that
. k T :

the brave attempt which Mr. Wicksteed and those associated
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with him had made to proveit true that sewage treatment might
be so managed as not only to yicld common interest but large
profits, was a fallacy, thongh very creditable to them. We are
no longer under such illusions, our efforts must he directed to
minimise the loss, and our object should be to keep down the
capital expenditure, and also the working expenses as much as
may be compatible with cfliciency.

In our consideration of this very important question, pre-
conceived opinions and the schemes of the past, of course,
came under review, A ¢ free ontfall” had been so much in the
minds, and the phrase upen the tongues of those who had con-
sidered and discussed the subject, that almost everybody had
come to the conclusion that this was the thing to be songhtafter,
the phrase sounded well, but, it is to be feared that the concep-
tions of many of those who summed up their ideas of the problem
by the demand for “a free outfall” were of rather a vague
character ; at any rate, no clear description has ever been given
of what was infended or how it was to be obtained. A free
outfall and a gravitation scheme is no doubt quite right
theoretically, but practically it was found that even if at all
attainable it would be most costly and diflicult in the Valley of
the Soar. On the whole, the Soar Valley Schemes for sewage
disposal appeared to the committee franght with risks too many
ant\ too great to encounter.

Another proposal was made, viz, to utilise and extend the pre-
sent pumping outfall station, and lift the sewage to a height of
150 to 170 feet on to an estate of about 1,360 acres under the
control of one owner,at a distance from Leicester of only 14 miles.
On 30th June last the couneil approved a report from the high-
way and sewerage committee, that 100 acres of this estate should
be purchased, and the remainder leased for 30 years at an annual
rent of 43s. per acre. The idea of the Committee is to nse this
mainly as a broad irrigation area, and it is confidently helieved,
that with this estate m hand, the Corporation will be able to
deal with the sewage of the town without risk or interference
for many years to come. The Inspector of the Loeal Govern-
ment Board has expressed himself favourable to this scheme,
and it is quite expected that it will be carried out,  The Council
at the present time await the official report of the Local Govern-
ment Board to their memorial in favour of the scheme, and

requesting authority to raise the requisite funds.

[For discussion on this paper see page 198.]
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On % The Drainage of Continental Towns,” by J. GORDON,
M.Inst.C.E.

INTRODUCTORY,

IT is presumably owing to the Author having resided for
over fifteen years upon the Continent as a practising Sanitary
Engincer, that the Council of the Sanitary Institute has r -
quested him to prepare a paper under this heading.

The subject is, however, such a comprehensive one, that,
even with the advantage just alluded to, it is scarcely possible to
do it justice within the limits of a single paper. It is also
obvious that, even with the fullest and latest details available,
they could not be fully utilised on the present occasion. The
Author proposes, therefore, dealing ounly with the leading
features of such representative instances of Sewerage and
Sewage Disposal Works as have come more immediately under
his own observation during the time referred to. In doing so,
he would observe that a paper fully describing the complete
works of any one town would probably give a clearer idea of
the amount of attention paid on the Continent to the theory
aud execution of such works, where they have been undertaken,
than can be conveyed by a paper on the more general question.
The latter, however, doubtless possesses the greater degree of
interest for this Congress, as bearing upon the position and
prospeets of foreign sanifary work, and comparing these with
the corresponding clements in our own country.

History oF THE SANITARY MOVEMERT IN (JERMANY AND
SWITZERLAND.

Referring more particularly to Germany, in which the
greatest advance has heen made during the past twenty years,
it may be said that the active prosecution of sanitary measures
was for a long time considerably behind our English experience,
in other words, no such exciting stimulus there existed as the
Public Health Act of 1848 has been proved to be in this country.
The exception to this statement is to be found in the case of
Hamburg, which, at the passing of that Act, was considerably
advanced in the exceution of a well-devised system of sewers,
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0 :¥ t 'j ‘! based on the example set by the late My, John Roe, surveyor | Berlin Cm‘mni:%sion and  the Dantzic Report, became a text il
S EES  ER R to the Holborn District of London, who had mlpptcd the egg- ; ook for Continental engineers, so that a new departure may gt t
Wy shape for brick sewers, and introduced flushing gates for he said to have heen made in Germany and Switzerland dating it
H ‘ P cleansing them. from that period. g‘ [ s
I 5 e The great Hamburg ﬁr('; of 1842 had destg‘oye(l so farge a Sumewhat later (1868) a valuable report and book of 1'ef<_31'e11cc R
B RN portion of the city as to involve the preparation of plans for appeared on a Prpposcd_ scheme of sewerage for .btettm, by i ;
BRI R its rcbuilding, a project which included a gene al system of My, Hobrecht, eivil engineer, who is now chief engineer to the !
1R E b sewers, The design and execution of the latter were entrusted Municipality of Berlin, . e
‘THE o to Mr. W, Lindley, an English engineer, who, to some extent In January, 1866, My. Lmd{ey and the Author were appointed gille
o : following up the London experience already referred fo, :uln'p.icd to dcmgn_:m(l carry out the Frankfort sewerage works on the 1 i1
S RS NS an oval sewer section in preference to the then prevailing general lines and principles laid _down in the report of the
ot vertical sides and flat bottoms. 1863 Commission, of which Mr. Lindley had been a member.
N R After ITamburg, Berlin was the first city of importance Owing to the war between Prussia and Austria in 1866, it was
O B to recognise the necessity for an improved system of sewerage; not until the following year that a commencement was made Te
T I but it was not until 1860 that n commission of engincers with the works, the special character of which soon became ‘
) * was appointed to report on Belgian, French, and  Inglish widely known, in consequence of t]nc_ att.eution Elirect.ed tewar(_ls Hin
N : towns, with a view fo the preparation of a scheme for the ’fhcm. by the meetings of various scientific bodies being held in it j 5
1 S Prussian capital. s the result, an claborate plan and report the city, and also by the visits and subsequent reports of muni- i3 ;
i LR B were prepared by Privy Councillor Wicbe and Mr. Veitmeyer, cipal engineers and sanitary specialists. iHE
l : F IR civil engineers. The vacuum pneumatic system of Capt. Liernur was about i
RN N Closcly following the publication of the Berlin Report, M, the same period first brought prominently before the public, iis :
N R Eckhardt, the city engincer of Frankfort-on-the-Main, pre- 1 and served in several instances to retard for years the adoption HENE
R S B sented a report, which was veferred to a conuniss.ion of experts, of any system of filth 1'01_110\-':11 in tewns, which felt the necessity dikii§1E
RO . who, in August, 1863, presented a report laying down the k of :u'nen(h'ncnt, but wh.lch were ready at the same time to l:g lith
- IR S R gencral principles upon which the sewerage system should be _ acquiesce in delay, until the battle of the systems had been A
SRS L designed. : ) _ fought out at the expense o‘f (_)tller:. :
R R An important report on the town of Dantzic, which gave The town of Basle, in Switzerland, was next reported on in : _
A EAE an undoubted impetus to the sanitary movement throughout 1872 by a commission of engineers, consisting of Messrs. Lindley, e
Py Hh Germany, and onc of a most exhaustive and detailed character, Wicbe, and Biirkli-Ziegler. PH
JUNINE KRS was pre'sentcd in 1865 by Privy Councillor Wiebe, in the Reports now followed upon other towns, amongst which may ; {;}f :
R I S I preparation of which le was again assisted by Mr. Veitmeyer. be mentioned, in the year 1873, Breslau, Winterthur, Mayence, 11t
DRSS S The works recommended in this report were, however, not com- Bochum, and Diisscldorf. Ll
Fhas o menced until the Frankfort works were well in hand, Mr. ' After having completed the chief and more diffieult portions :
: Wicbe continued to advise the municipal authoritics through- ‘ of the Frankfort works, the Author reported upon and prepared !
4o out the works, but by an arrangement between the city : plans and estimates for sewering the following cities and fowns: i
8 REE authorities and Messrs. J. & A. Aird, the general contractors . Stutteart, Heilbronn, Hanau, Landshut, Munich, Bockenheim, X
I for the work, Mr. B. Latham was called in to prepare the _ Dortmund and Ludwigshafen, with an aggregate population of
5 IS T working plans for the works, which are familiar to English o 530,000. e also reported on schemes of sewerage prepared
- IR SR R engincers through being illustrated in M. Latham’s well-known : for Nuremberg and Homburg, and acted as engineer for the 1
- [ i book on sanitary engineering, : contractors in the execution of the sewerage works of Diisseldorf, i
- | About the same time, Mr. Biirkli-Ziegler, town engineer ~ Crefeld, and Linz (Austria), and for similiar works at Carlsruhe ;
o | ig ‘ of Zurich, was commissioned b._v the authorities of ﬂlflt town : and l)m_'mstadt, representing, including the first-named towns, a
SR to go over the same ground as in the case pf the Berlin _Com- : ])Ol)ulﬂflOl'l of about 983,000. g
AN : mission, with a similar object as regards Zurich, the question of Mr. Lindley has also reported on Crefeld and Elberfeld, as i
[ IO T water supply being added.  His illustrated report of March, y well as St, Petersburg and Warsaw, and on additional works at b
N ‘, 1866, at once established his reputation, and, with that of the | Homburg, i
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Mr. Biirkli-Ziegler, in addition to having carried out a com-
plete system of sewers at Zurich, has reported upon and prepared
schemes for Meidelberg and Mannheim, aud, in conjunction
with Professor I{ulinann, of Zurich, for Bucharvest,

M. Hobreeht, of Berlin, must be mentioned as having in-
aumirated, and being now engaged in completing an entirely
different scheme to that propounded for Berlin by the 1860
commission, he has also reported on Mayence, and other
places.

Comprehensive schemes have also been prepaved for sewering
the towns of Gotha, by Mr. Hennoch; Freiburg in Baden, by
Mr, Lueger; Riga, by Mr Malcher; Konigsherg, by Mr. L,
Wicbe ; and for Vienna by the town engineers, Messrs, Niernsee,
Arnberger and Berger; while the Liernur system has been in-
troduced at Leyden, Dordrecht and Amsterdam; and the town
of Winterthur, in Switzerland, has had under consideration the
adoption of the same system, but has now abandoned it,

It will be seen from this hasty enumecration, that the
adoption of sewerage works upon the general lines of the
English water carriage system is steadily progressimyr on the
Continent of Europe; and attention may next be directed to
the 1lcading principles on which these works are based as a
whole.

LEADING PRINCIPLES OF SANITARY YWORKS ON TIIE
COXNTINENT.

The Franco-German war of 1870—71, considerably inter-
rupted the progress of the Frankfort works, and vetarded the
adoption and commencement of similar works throughout the
country; but since then much good work has been done, that is
to say, good work as far as it goes, for it will no doubt be con-
sidered by this Congress that many of the works, which the
author is about to describe, are imperfect in two essential par-
ticulars, viz,, in the ultimate disposal of the water-carried
sewage, and in the exclusion in many instances of the excreta
from that mode of conveyance in towns where complete and
thoroughly efficient systems of sewers have been laid down,
Further reference is made to both these points in the following
recapitulation of the leading principles adopted.

RAINFALL,

Contrary to the practice long greatly recommended, and now
frequently, if only partially, adopted in Emgland, nearly the
whole of the sewerage schemes to which reference has heen
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made are designed to accommodate the rainfall in addition to the
ordinary sewage by one set of sewers.

In Frankfort a rainfall of seven-cighths of an inch in twenty-
four lours has been provided for, without bringing the storm
overflows into action,

In Dantzic the engines and pumps are caleulated for a rainfall
of one-quarter inch per day of twenty-four hours, to be pumped
to the Trrigation Works; but irrespective of this, the outfall
sewer is large cnough to allow of men passing through it.
The tributary sewers are calculated to discharge a fall of half
an inch per hour, the main trunk sewers (leading to the outfall)
being relieved by storm overflows,

I Berlin it was intended, by the original scheme, to provide
for half an inch in twenty-four hours, but this was altered in
the report of a commission to % of an inch per hour, or fifteen
times the original limit.

Mr. Biirkli-Ziegler made a larger provision for rainfall in
Zurich than in any of the preceding cases, and in the Mann-
lheim and Ieidelberg schemes provided for £ of an ineh per
hour.

In the Author’s schemes, designed after Frankfort, he
has always endeavoured to provide for the main trunk sewers
being capable of carrying off at least an inch of rainfall to
the main outfall in twenty-four hours, without bringing into
play the storm overflow sewers, the subsidiary sewers being
designed to take from 1 to 4 an inch of rain per hour, accord-
ing to the extent of the district drained, the general de-
clivity thercof, and the average distance from an overflow
outfall,

The greatest cxception he has met with in the most
recent returns which have been obtained is that of Mayence,
on the Rhine, where the rainfall, for which the new sewers
are said to make provision, is given at 30 millimetres in half
an hour, one-half of which is expected to reach the sewers in
that time, and be carried off by them when the storm over-
flows are brought into play. This is equivalent to 1} inclies
of rainfall in an hour actually carried off, or, on the assumption of
50°/, reaching the sewers in the same time, to 25 inches of rain
in the hour, and is therefore an unprecedented provision,
leaving some room for doubt as to the aceuracy of this return,
when it is considered that the largest sewer of the system is not
more than 5ft. 11in, by 3ft. 11in, in section.

In Cologne also an unusually large provision for rainfall
is made, the main trunk sewers being calculated to ecarry
off half an inch, and the subsidiary sewers 11 inches per
hour, The largest main sewer, however, is In this case
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186 THE DRAINAGE OF CONTINENTAL TOWNXNS,

8ft. 2. Ly 7ft. 3in, with a contracted channel for the
dry weather flow and a small footpath on one side, similar to
the scetion adopted by the author for Munich, where, how-
ever, the main outfall sewer is not more than 7ft. 3in, in
diameter.

DerTit AND MopE OF LAYING OUT SEWERS,

In Frankfort, Munich, Stuttgart, and other cities and towns
with which the author has been connected, the sewers have
been laid at such depths as to insure a proper and cfticient
drainage of the cellars and basements of the houses, even when
the sewers are running full, and of the laying of the house
drains below the cellar floor levels, whether carried inside o
outsidle the houses. Dead ends ave also practically non-existent,
owing to the sewers being laid at such levels as to join them to
cach other at street ends, thus making it possible to flush the
lateral sewers from the main trunk sewers by means of flushing
gates and stops, without having recourse to supplementing the
flushing power from the water supply of the town; the system
being by this arrangement, to a large extent, interchangeable
and sclf-balancing no serious ditliculty can possibly arise
from any mishap in the way of a block, or in the case of one
sewer being more surcharged than another, inasmuch as the
branch sewers will always admit of the passage of the sewage
or rainfall round a block untit it has been removed. By such
an arrangement so serious a block as was experienced n
Leicester in 1881, in one of the main sewers draining an
area of 316 acres, and with a lengtli of 123 miles of sewers
to the point at which the block occurred, would have been
jmpossible.

FLusOoing ARRANGEMENTS.

In Frankfort an elongated gallery or reservoir, into whicl land
drains are laid to collect the subsoil water from the higher lying
land beyond, has been constructed at the summit of the system,
from which upwards of 100,000 gallons of water can be sent
through almost any part of the system by means of the arrange-
ments deseribed.  Two other similar arrangements are made at
the summits or ends of the two lowest districts of the town, one
on the extreme east, and the other at the west end of the city.
The sewers may be said to be laid out in three zones—a higher,
middle, and lower zone, the lateral sewers of each being capable
of being flushed from the main trunk sewer of the zone imme-

J. GORDON, 187

diately above it, or having the flushing power from the galleries
alluded to directed throngh them.

The system of sewers now in course of construction at Munich
in accordance with the Author’s plans is arvanged on the same
principle, as are also those of Stuttgart, Diisseldorf, Crefeld,
Dortmund, and Mayence.

Those of Berlin, Dantzie, and Breslau, are also, to a great
extent, carried out on the same prineiple, excepting that there
are no speeial reservoirs constructed for flushing purposes,
and the mode of flushing is of a somewhat more primitive
character,  In Berlin and Dantzie, a dise faced with india-
rubber, with a rope or chain attached to it, is used, A
workman descends a manhole and places the disc into the
mouth of the pipe which carries the sewage forward from the
manhole, and, if the manhole be at the crossing of two streets,
with two pipes entering and leading from it, then a second
disc is required,  After inserting the dises, the workman
brings up the ends of the ropes or chains to the surface,
and waits until the sewage has backed up to a line marked
on the inside of the manhole, which indicates the level to which
the sewers may be backed up in that neighbourhood without
back-watering the cellars. e then withdraws one or both of
the discs as he may desire to flush one or both sewers. Per-
sonally, the Author thinks there are some objections and
yisks conneeted with this mode of flushing the sewers, as he
pointed out to the author of it, Mr. Wicbe, when that agentle-
man showed him its working in Dantzie. It backs up the
sewers and puts them under a greater pressure of water than is,
in his opinion, wise, or than there is any neeessity for; whilst on
the other hand, reliance has to be placed upon the trustworthi-
ness and patience of the workmen for watching that the water

does not rise beyond the height fixed upon, which might easily
have been provided for by an overflow in each manhole. In
both cities the sewers are chiefly pipes, so that it is absolutely
necessary with such flushing arrangements that the jointing of
the pipes should be such as to withstand pressure. In Berlin
they are made witl oiled yarn and a fine plastic clay. The only
thing the Author cau sec in favour of this method of flushing is
that of cconomy in first cost, avoiding as it does the cost of
flushing gates, hand penstocks, and other valve arrangements,
as used in Frankfort and the other towns enumerated.

MATERIALS AND CONSTRUCTION OF SEWERS.

In Dantzic the sewers ave chiefly pipes, not more than 103
per cent. of the total length of sewers being of brickwork.
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‘L SR Dyl jihgn]- -
- IR RS :i In Breslau the sewers ave also chiefly stoneware pipes, The : cally dry, and that with a minimum flow matters that wo_u]d e -
SRR ER N | main sewers ave of brickwork with large granite blocks for float with a given depth of water on_the invert are deposited a0
%; P i the invert, : and not removed by the greater velocity of the maximum flow, {3 I
b b ; i .In Berlin too, as previously referred to, the sewers may be and that consequently, on this l\fzud also, it_ is betfer to ensure a : .
] ; e sm(} to consist almost exclusively of pipes, the main trunk sewers, . sufficient (l(’])ﬂ.l of water on the invert moving at a_velocity not el -
NERIE o which are of brick, bearing but a very small proportion in length | more than sufticient to float forward all such solid matters as ikl
S BRI to that of the pipe sewers. The lavgest sewer is 10ft. lin, X : find their way into the sewers. Mr. Hobrecht has had the
IR 8ft. 9in., and the smallest 8 inches in diameter. ’ J courage of his opinions, and has carried those views into practice - | -
R § AR One noteworthy feature in the drainage of Berlin is the prin- : by flattening all steeper gradients to 1 in 500, and any one i i
‘2% SRS O I ciple adopted of having a sewer on each side of the street, wllicll, inspecting the sewers of Berlin, as the Author has had the IR LER iR A
L N IR so far as 1he Author is aware, has not been attempted elsewhere, opportunity of doing, may see evidence of this at any of the :
SR SRR This principle has no doubt enabled the anthor of it, Mr, Ilob- : crossings of the streets, where in a manhole may e found pipes iHd
byt recht, to adopt pipes in eases where brick sewers would otherwise coming in at different levels, sometimes two and three feet above Hibr: O
e have been requisite, and accounts to a great extent. for the great the invert of the manhole or outgoing pipe, showing that the i e
Lol excess of pipes over brick sewers for a city of such a metro- ' whole of the available fall for the ingoing sewers has not been 1l .
S politan character as Berlin, with its million-and-a-quarter of made use of, ) iy
R mhabitants, now is.  Various reasons may be given for the : In Frankfort the largest sewer is 6ft. 1in. x 4ft. Sin.,, and g -
T choice of this system beyond that of desiving to confine the sizes : the smallest brick sewer 2ft, 3in. x 1ft. 6in.  Fifty per cent. of TiLt:
Gon of the sewers to that of pipes. The subsoil is surcharged with : the whole of the sewers ave of the size of 8ft. x 2ft., and only HEFl's: B
[ water, and consists of fine running sand, making it most ditficult about. 20 per cent. are of pipes. . 1
Cl and costly to construct brick sewers watertight; but the means : The largest sized sewer in Munich is, as previously referred .
i which had to be adopted to obtain this result must be passed to, 7ft. 3in. in diameter, with a contracted channel for the dry o
oo over here, as being incompatible with the limits of this paper. weather flow, and a small footpath on each side. iy
The streets being generally wide, the adoption of a sewer on i The largest sewer for Stuttgart is 6ft. 7in. in diameter, A .
SR cach side enabled the traflic to be carried on without infer- similarly constructed, whilst the main sewers for Diisseldorf, Ak -
B ER R N ruption, and so shortened the length of the house drains that Crefeld, Mayence, and Nuremberg are 5ft. 11in. x 3ft. 1lin. ait 1T k;j
S R the necessary fall for them could be obtained without the street ; The brick sewers in these cities are eonstructed of the very i 1 ‘E'
Y S sewer being laid so deep as would have been requisite if one best brickwork built with the best Portland cement mortar. B .
ppt sewer had been constructed in the eentre. I can scarcely be . Nuremberg is an exception, the sewers there being con- JEHIER o
i i i conceived, however, that the plan has not been more costly than structed of cement conerete, as arealso the sewers of Mannheim | _;‘_éé
G if one sewer had been adopted.  Another noteworthy feature in ‘? and ITeidelberg and of nemly all towns in Switzerland (Basle, AL H l al
*z i, the sewerage of Berlin is also the theory of the engineer, : Zurich, &e.). o . _ LI %
B} R R Myr. Hobrecht, that to prevent the formation of sewer gases as ; One-half pf the sewers in Linz, in Austria, are built of g v
I T ¢ much as possible steep gradients should be avoided,  Mis brickwork with hydraulic lime, but of exeeptional thickness, L HEN
1 IR THS argument is, that with branch sewers of steep gradients, the other half are of cement concrete. HLHE tig
IF R N q a state of things is involved in which, during the night, ; gttty -
LE : and also with the minimum day flow, so small a portien s I B
I A of the invert of the sewer or pipe is covered by the VENTILATION. i
: 5 [ I flowing sewage as to leave a large portion of the sides of the 3 L. . . . ok
A RECTEE R L pipe covered with slimy matter exposed to the action of the com- ; _The system, first 1‘"1'51“'(@(1 on the Cpnt.mcnt in connection
. | T paratively high temperature of the sewer. This acts upon and : with new sewers at ¥l‘allkf01‘f, of ventilating them by means |
o IR N tends to dry it by evaporation, and thus to evolve in a greater ; of surface gratings n the centre of the roads and of trap-
SR FE degree a more pungent and dangerous sewer gas than would he : ping the street gul]les, is now the 111.05'0 1)1'(_3"51]0“t3 and has in
3 A the case if a greater portion of the surface of the invert counld : fact been adopted n all the towns “.*1t.]1 w]ncl} the Author ll_as i i
at SR e kept covered with sewage flowing at a slower velocity. He : been  connected, “'_1"11 ‘the exception of Linz. In Berlin, CniEE ) R
TR T O urges also that hranch sewers with steep gradients run practi- : Breslau and Dantzie, it has also been adopted, although R
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robably not to such an extent as in Frankfort, Stuttgart
%\[unich,Diissel(lm‘f and Crefeld,  Tnall those towns in which the
water closet system is in vogue, and the closets are conmected to
the sewers, as in the towns just. enumerated, with the exception
of Crefeldand Stutteart, the soil pipes act hoth as ventilators to
the house drains and to the public sewers, and in this respect
will probably meet with the condemmation of this Congress as
contrary to the commeonly received and now prevnilinu?)pinion
of English sanitarians, that all house drains and pip(:'. should
be disconnected from the public sewers at a point hetween them
and the houses. Whilst thevefore the Author may not defend
the practice on principle, hie is bound to say that with thoronghly
well-constructed sewers, such as he has deseribed, without any
dead ends, and with such ample provision for flushing and
cleansing them, and a staff of workmen regularly em;‘lovc(l
exclusively on this duty, and with an equal amomnt of cave
bestowed on the designing of the house drainage itsclf, the
system has so far been successful that pmctical]{' scarcely any
complaints have arisen as to the surface gratings laving become
a nuisance. The cireulation of air within the SG“’(‘I‘S,Dﬂll(l the
great dilution of it with atmospheric air through the open
gratings, placed so numerously as they have been in Frankfort
and many of the other towns as to be only 40 yards apart,
assisted as they are also by the rain water pipes, has resulted in
the sewer air being (if such a deseription can he applied to
sewers) comparatively sweet.  If anyone wished to inspect the
Frankfort sewers, :}nd were desirous of avoiding what have
been termed by visitors the show-places, where especially con-
venient staircases, &e., have been constructed, and would follow
the example of a Government and Town Commission from
Munich, by marking on a plan of the town any points they
might choose, and desire to be shewn the sewers at those points,
the author would be extremely surprised if they did not find the
sewers comparatively free from smell, such asmight be expected
in the sewers of a thoroughly and cmnplcfclvD water- closeted
city of 147,000 inhabitants, with 26,900 water closets joined
on to the sewers, The 7,570 soil pipesof cast-iron—all the new
ones heing varnished inside and ontside, with Dr. Angus
Smith’s patent varnish—jointed with lead, carried {hrough the
roof with open tops, together with rain water pipes, act as
powerful up-cast shafts, and materially assist in the ventilation
of the strect sewers, and in keeping up a continuous circulation
and dilution of the air within the sewers and house drains,

The Author must, however, also state with reference to
Fl‘ﬂ]ll{ff)]‘f, that two special shafts, each 100 feet high, and of
5 feet internal diameter, were built at the two summits of the
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system to assist in the ventilation of the sewers, but that whilst
they are powerful ventilators within a given radius, it would
take a very large number of such shafts indeed to be of much
service,

TABLES.

It is impossible within the limits of such a paper to dilate
on eacl particular case, but for all those anxious to become
aequainted with more of the details of cach city, the Author
has appended what he hopes may be an interesting and useful
summary, in as condensed a form as possible, giving the latest
information with respect to the sewerage and sanitary condition
of a large number of continental towns,

He takes this opportunity also of most heartily and cordially
acknowledging the courtesy and readiness with which magis-
trates, mayors, and city engincers throughout Germany, Switzer-
land, Austria, Iolland, Belgium and France have supplied,
af great labour and trouble, the fullest information with regard
to the sewerage works exccuted in their respective cities,
together, in many instances, with elaborate details relating to
the mortality before and after the exceution of the works of
drainage. There have been one or tiwvo exceptions, notably
Gotha and Mannheim, where information has been refused.
The Author trusts, however, that the collection of information
appended to the paper, even in its condensed form, will to some
extent repay all those who have so readily confributed their
quota to it, and he can only regret that it is impossible to do
justice in the present paper to such valuable material as is
now in his hands, but as many of the town authorities referred
to are looking forward to its publication, he purposes dealing
with it hereafter in a more detailed form, and in such manner
that he hopes its publication will be assured.

House DRAINAGE.

Very great attention has bheen paid to the character of the
work in carrying out the house drainage in most of the towns
which have been enumerated,  Comprehensive and stringent
regulations have been issued, and special offices established on
Dohalf of the authorities, to check, correct, and amend all plans
sent in for approval, whilst a sufficient number of inspectors
has been appointed to see every pipe laid.  In the case of
Frankfort, so far back as 1868, regulations, drafted by M.
Lindley and the Author, accompanied by a series of drawings
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102 THE DRAINAGE OF COXTINENTAL TOWNS.

illustrative of the manner in which the drainage was required
to be cavried out, and of the character of the (Tl'm\'ings which
would be required to be sent in by all persons proposing to drain
their houses, were issued, The use of varnished cast iron water
pipes was, the Author believes, for the first time proposed in
these regulations and made imperative for all drains, soil pipes,
fall pipes from kitchen sinks, urinals, &c., of upper storeys
within the houses. It has already been stated that the soil
vipes are not disconnected, but act together with a large num-
l)cr of the rain water pipes as ventilators to the house drains
and public sewers. On the other hand, all the remaining
branches passing into the interior of the buildings were eut off
by a syphon placed outside the house in a circular brick shatt
or manhole 8 feet in diameter, with a proper cover to it asa
means of access.  This was subsequently abandoned, or at any
ate not made compulsory by the magistrates of Irankfort,
owing to the svphons not being periodically seen to, The
severity of the climate in winter made it impracticable to dis-
connect by delivering on to surface gratings, and many ex-
planations and reasons might be given on this head which
must be passed over in this paper.

The houses on the continent arve chiefly on the flat system, so
that the kitchen sinks and water closets were gencerally in tiers
onc above another. This facilitated the extension of the soil
pipes and waste pipes of the kitchen sinks, lavatories, baths, or
urinals through the roofs, and this system was made obligatory
by the regulations, so that the house drainage generally is well
ventilated, independently of special pipes not infrequently carried
up to the roof from the end of house drains,

Junetion blocks and pipes were built in as the street sewers
were constructed, and their position carefully noted and put on
to the town plans, and in practice it was found that not more
than about two per cent. of the houses in Frankfort required
other blocks or junctions than those provided. This the Anthor
considers of great importance in all well-regulated systems
of sewerage, as nothing is more destructive or injurious to
sewers than breaking into them for the purpose of making side
connections, a matter in which some experience has been gained
in Leicester.

Duplicate copies of every house-drain plan, with scetions of
every branch and tier of closets or sinks, showing cvery junction
pipe and connection to a scale of 10 feet to the inch, are
deposited with the authoritics, and these plans, showing the
gradients and depths of the drains with the interior arrange-
ments of the house, are again transferred to the town plans
drawn to a scale of 31y natural size, or about 20 feet to the
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from original communications to the Author.

showing Statistics relating to the D

J.

1 2. 3. 4, . 8, 7 8. 0, 10. 11, 12, 13. 14, 15. 16. 17. 18, 19.
ronouss Aroopen | topen [SIER]
. ains il - £ hatal tm
Lcn;:th Cost of ﬁ,ﬂ;},g l'“i:'ﬁfﬂﬁfem . tthl:;%‘\]v‘l‘:ir}; ﬂﬁfr‘;mror Dry weather discronnec- gor:e:'ni%? incg Erge?: gratings | _lation Elfe?;:?:{
Number Years of o sowerage. | disposnl | carringo for ro- Has the ® Separato carrying off. flow of ted from | spection | use, what |%%% “;]nse‘ p“’ﬁ’?m connectc
NaME or TOowy, Name of Country. |Population. of exceution of | FEwera works, moving the System been Slze of sewers. Bewags in street | shafts for | distance ar | BrE0ere A7 CRECH srich the
Houses. BSOS, cartied oreratoiheen  [carried out in your 24 hours. sewers by [ventilation ] they apart? a;u: ¢0in- cc{;ﬂenon seweral
oute | g gterding, adopted in your Town? Depth in inchea water | purposes P mmﬁOf tt‘;een what is;’
£ storling. "Town ? per hour. traps oat-] inuse smells [ their &
Mites ‘ Gallons. side the | inyour Yards. tf{:;l? Ee};iﬁ?;m numberi‘_'
X buildings?| Town? lehimneya? L
Minimum. Maximum.
AIX LA CHAPELLE .| Prussia ...c.ooeeee| 90,803 5,198 civessssiere | svares . Yes, No., | s 12in, 11{it. 6in, x 9ft. 10in. 2,100,000 Partly.| No. | ccee | eeeees No.
AMSTERDAM covveeennse- 1olland ...covvaenee 302,000 |About 30,000 In October, 1877 (Munich report) 752 houses, with 9,904 inhabitants, were drained by Captain Liernur’s system, whilst in 135 houses, with 2,365 inhabitants, the tub system had been
BABLE  suievececrnrcanen Switzerland ...... 69,000 4,963 1805 to 1885, 11 27500 |  .oeees No, No. gin, to gin. 12in, Bit, bin. ) 3EE. Tin, | ceererenires No. No. | weeeee | venrnn No. | .....
. 1873, not yet ; x . ’ . ] . .
BERLIN cvecoumuunnninne Prussin «eeceereree 1,263,106 | 19,250 {|'57% ML St} osep 11,332,000 | 1,605,008 Yes. No. $ein, gin, 10te. 1im. 88t 91, |{ ooigdy | Moo | Yes § e | No
: i - - . .
BOCHUM  weacrmenenseeee Prussia wecoeeeesee: 40,000 3,000 { iﬁttﬁmp;e } 3| 15000 e | e No. lin, T T - 176,000 | Yes. | No. | v | eren Yes
BRESLAU «eorererrernes Prussia .oveeeenee. 300,000 6,000 to 7,000]1849 to 1885, 74 316,554 Yes. No. in Oin, 86t. 10in, vertical dia. {4’%?3603?3001:0 No. | Partly. Yes. | No.
BRUSSELS .vcoervrees: . During the , . . .
(Without sib mbs_)} Belgium ....ceeeeee. 165,000 | 18,000 { last 33%_ ol } 743 | 400000 | ... Yes. No. ereesennsrenenens 12in. 14ft. 9in, X 7ft, 3in. 9,508000 | No. | Yes. 55 No. | No
CARLSRUHE .ovuvvveeene Baden ...cccoarnneens 53,000 3,000 1870 to 1885 21§ | 110,000 | ...... No. No. 2in, 24in, % 16in, | 17ft. lin, X 15ft, lin. 1,782,000 No. Yes. |[109 to 218] No. Yes
CHEMNITZ wrcevcrssene SAXORY ersererr 105000 | 2000 {{18%5, 0 PPt} o5y | 70000 | .o |Not generally|  No. fein, 10im, 176, Tin X 906, 2 | coovereen Mo | Moo | e | e Xo.*
COLOGNE cireanuerinnans Prussia ...icoeee .| 160,000 | 14,600 1881 to 1885 183t 61,600 | .. Partly. No. }in,, 3in, 12in. X 8in, 8ft. 2in, x 7ft. in. 7,043,000 Partly.| Yes. 109 Yes. No.
. 1875, ¥ .
CREFELD <conevrressnn: PrUSSia wv.esssee: 00000 | oeo0 {[670 NOLSSI o3| macu | ... No. No. B, | e Bt 1lin, x 8it. 1lin.[ 9792000 | No. [ Yes. | e No. | No. | .
DANTZIC  voe.eesvereenns PrUssi .oeeeeeeee. 00,000 | 4,500 1869 to 1870 273 | 125,000 . Yes. No. }in, 9in, 4ft, 1lin. X 3ft. 3in, 2'3‘}314'?00%0*0} No. | Yes. |22t0109| No. | No. | .
H )
DORTMUND  seveerecene Prussia ...oeeesnns 75,000 4,000 1880 to 1885. 63 | 28,700 1,300 No. Ko. Pein,, 4in. to 4in, 12in 6ft. bin, x 4ft. 3in, 2,422,000 Yes. Yes. | 551077 | No No. | oo
DREBDEN .ireveeererener BaXONY +everrorenss 236,000 8,600 Since 1866, 86 | eeeene | eeeens No. No. | cermeienne | e 6ft. 7in. X 4ft. 4in, 3,610,000 No. Now [ oevens | eeeres No. | e
DUSSELDORF venvs sonne Prussia «.c.vveenees 110,000 6,600 { lgg?ﬁﬁgieﬁ?t } 43 | 640001 ... Yes, No. din, 12in, 5ft, 11in. ¢ 8ft. 1Mn.|  .ccoeernrens No Yes, | 83toHd | No No.
ESENACH eoomoeesoo Save-Weimar .| 20921 1950 {|'SToRet¥eNl 1gf 667 | . No. No. sin, Bin. oft, Gin. dia, 550200 | Yes. | Nou | e | eoeen Yo. | .
ERFURT oonnecresisinn PEUSSIA +ererseenes: sooo0 | agoo {|I80nRel¥el) 2ug| 21000 ) ... No. No, yin, in, 566 100, X 36810, | ceveveeeneee | N0 | Noo | e [ e No, |
ESSEN  seesvrsnnnnsernes Prussit ...ceveeee] 064,700 4,550 | ceneeiinnes v | eeenns No. No. | ceceniimennne Oin, 6ft. lin, % 4ft. Oin. 4,845,000 No. No, | coeene | i No. | ...
2 special:
. 1868 to pre- . . . . . : v:zln)ti?al- 1
FRANKFORT-ON-M. ...] Prussia ....cooeeen 147,000 | 11,000 gent time. } 100 | 517,861 | 28,759 Yaes, No. 4in, 1%in, 6ft, 1in. % 4ft. 8in. 4,000,000 {Partially| Yes. |40 yards.| No il o
} towers, l
HALLE eecarirrnsonans: Prussia .c.cceeenss 81,000 3,630 1850 to 1885 27} | 065,000 e No. No. lin, 10in, 5ft. 11in, x Sft. Tin. {1'%0397’?%]001:0} Yes. No. | v | o Yo, |
. Py
HAvE 1843 to pre- - , . . 2 . . . T . .

AMBURG ovveeenersansnc conrevrarssricnressences 400,000 | .eeeeeeee sent tinie. 1413 | 905,000 | ...... Yes. No. i 2ft.10in. % 1ft. 10in| Oft. 10in, diameter. |  ...cee Ko, Yes, | 441050 | covver | oein
HAXOVER ..o sreverasan Prussis .oeeenenes 131,200 7,000 1845 to 1885 49 | 107,600 No, No. sin., Tein. Zin, 2,519,000 No No. | wevenr | s No
HEIDELBERG -oooone. Baden ....eecereree 21000 | 1682 {'ormietar|} | 20000 | No. No. ™ 12in, 5it. lin. x 8ft. 11in.| 550,000 | Yes. | No. | e 5
HOMBURG .evvrerrsosenns Prussia ceeveseecsss 8,336 780 1865 to 1885, a3 8700 | .iene Partly. No. #in, 12in, bft, 'fin, % 2ft, 4in. 176,000 No. Yea. 109 Ye:

KONIGEBERG  suvvsee PIUSSIB +ovrrennre 146000 | 5400 | posiorie } 5| wo0| . No, Partly, fin., Jain, 10in. Aft, Bin X 206 1100, | e No. | Noo | wee | wooon
Sinca the Not
LEIPZIO .vvvvrrenrsnsninn 8aXONY .ecvvrverers 168,976 middle of the| } 663 | 165,600 | .ceeee No. No, jin. 8in,. | .. versessannns . 0,627,000 { gonerally }No. ...... R

1 |17th century.
LT N




i

E showing Statistics relating to the Drainage of Continental Towns.

A

Compiled from original communications to the Author. J. GORDON, M.Inst.C.E., LEICESTER.

10. 11. 12, 13, 14. 16. 16. 17, 18, 19. 20, 21, 22, 23, 24, 25, 26. 21. 28. 29,
In casa the tub gystem :
Arohouse-| Aro open It }Inm yolu £ In uso fn your Towm,
. drains | gratings |1f open grat-| JFOpen HoF ventlt 1p opim. 27a. | 27h. | 27c
inwat : gratings | lation . Disch f such Isth ' ' + | Average annual ara ar
Has the * Separato s sowere g'r?":;’?bﬁ’r”f Phowor [‘ed from f,ff{t{ﬁ{, it [0 there any dtceet connicted Is the sewago trealed If the i In“gtsl?“l";g:ﬂgﬁm t . *t‘l‘:g‘? 2 Timh sys::omald Is the tub syst 5 |53 lsef ri Yoo Tving rol> o
. b i : . ' arother . 8 the saw rea 80 y vhic - . 2 25 rl, 4 ivine i
e Sy zgem been carrging off Size ol sewera. ’;Dl“i':‘f"r;n se:\"g;‘b , v“g:‘ﬂt“:'flﬁr ‘illhgf“;c‘ﬁ::? any com- 'conj;mxlon ‘; gt‘?etr‘;“ befora it flows fnlo the river lreut.ec;. \\-h:r:.1 51?0 ?he any iolmp!‘::;n:su‘r]mcn Bul:.gi[:zlw:llg% };ol\\s‘s. ‘:gl: 5&3 Ai" 8 pmi‘.}‘.’ in use sin :sél in?guerm B 'g b is B2 IIJ):rore the com- lfggggf‘;;{;
tried out in your urs. ¥ njthey ap plainteof | between | 2SR or stream? meaus of treatment? mace apout S0 cesspools n your Town? Town? 37 | 8=, |252 %] mencement of i
Tovu? Depth in inchea water | purposes cmells ihe whatls pollution of such river adopted in 28 | E2% 5255 the sewerage of the sewerf
per hour, Gallons. u:; o 3:‘; i ﬂ:‘ ;t:.;?r Yards, from seweraand m::;fé{.r? or stream? Gellons in 24 hours, jyour Town? %g 288823 E your Town. your TO% _
buildinrgs?| Town? them? ‘chflr:;::;;ys? fé %Eé 2 g ga‘ P
Minimum, Maximum, | A° | 58 S8 23
. g |B%s g
: . . 3,750,000 20-86 98:02
No. | .. Neatessavae . 12in. 11ft. 6in. % 9ft, 10in. Q,IOO,W P(\l‘ﬂ)". No, | ceese | eenes No. | .eees ' No. PITTIITL Yes. 49,100,0001’ ...... Yes. No. {(186—1 to 1874) (1875 to 1
880,400,000%* :
with 9,904 inhabitants, were drained by Captain Lierour's system, whilst in 135 houses, with 2,365 inhabitants, the tub system had been ndopted. The rest of the houses are provided with cesspools, which drain more or less directly into the river and canals by which the town is interseeted. ...
No. Bin. to in. 12in, bft. Bin. X 3t 70, | oo | Moo | Noo |, R [ No. | wen No. s No. 113 008:000,000%% | J e Yes, No. v b | | i |
. . . 17,303,000 Yes; in .
No. &in. 8in. 10ft, 1in. x 8ft. 9in. { (i'n 183 £) } No. Yes, | venn | eienne No. | veeene Yes, Broad irrigation, |  eveveene | v | distriets not No. 3173 29-00
. Only one half is Milk of lime | Yes; and several in- yetsowered.
No. lin. 9in, | eveeeseeireannes 1,761,000 Yes. | No. e | Yea, 1 . oated in junctions have been |} wvvveven 1 e Yes No. 3441 3089
_ o Precipitating tanks.| granted against town. .
No. Fein. fin. stt. 10in. vertioal ain, | { FAR00 0} | No. | Partly.| o | Ve | Noo | o Yes. Broad irrigation. S 380,327,000 | .. Yes {Oyimavary 3| | [ | e | e
[} 1 1
- . . , No; 310 23
No. | e 12in, 14ft. 9in, x 7ft, 3in, 9,508,000 No. Yes. b5 No. No. only & very small Broad irrigation, Yes, | e ] e No. No. { (1865 to 1871)] (187210 1
: portion is treated. .
NO. . %i-n- 24i11. x 16i[l. 17ft. ].ino X 15ft| lill. 1|7821000 NO. YEB. 109 tO 218 NO. YBS. l NO. YY) NO. wosoveespune | mavsas 1’65. Non (AL} som L L e bl (187‘9.01'33 -
i . : . , 2 8: s 3450F
No. 1‘:111. 101n. 17ft. 1lin x OFt. 2in. | cevvvrnienns - No. No. | coveer | veeeen No. | .veeen ND. ceeve.sue 1'65. 2,2%%3%3’8?)3**} ...... YGS- NO. aas s avs 33'8() { (1865 tg
L ' Inuseonlyin B
No. 1}in,, din, 12in, % 8in. 8ft. 2in. % 7it. 3in. 7,043,000 Partly.| Yes. 109 Yes. No. No. | e Yes, 28,500,000,000 | ... . Yes, afew public S T T CYTPPToRs 5
institutions. : 3
No. i, e 5ft. 11in, x 3it. 1lin. 9,792,000 No, Yes. No. No. | ... No. | e Yes. | e [ v Yes, No. 275 (1865) 274 (1 S _'
RNo. din, 9in. 4ft, 1lin, X 3ft. Sin. {2’3%14’?0(%{;0} No. Yes. | 2210109 | No, No., creee Yes. Brond irrigation. | soeeeerennn | s b i | e No. o v 3651 2866 ‘ 3
) ¥ H
No, fein,, Jin. to 3in. 12in, 6ft. 6in, X 4ft. 3in, | 2422000 | Yes. | Yes. | 55t077 | No. | No. [ ... Yes, { prﬂiliﬁtﬁiilﬁgfaﬁs. } ------------ 9,308000 | . Yes. No. 2:31 ili N
No. | i | e oo Bft. 7in. X 4ft. 4in. 3,610,000 No. No. e | veene No. No. | sew Yes. 9,508,000,000t | ... Yes. Yes. v |14,000 {(1859 to 1874)} (1875 ol 5
No, {in, 12in. Bft, 11in. % 3ft. 1lin.|  ...ccoeenee No. Yes. | 33to4t | No. No. | .ooens No,. | cerveenn No. 38,032,800,000t Yes, No. R TIPS 261 (it
No. fin, 6in, 2ft. Gin. dia, 550,200 Yes. No. | eeeee | voern No. | e No. | ceerenrn No. 73,783,000 Yes. {Onlg:) 11:15 :Sfew 330 1 e
No. im, Gin. 4ft, 11in. % 3ft. 3in, cearesrrrere No. No, OO R No. | weeens No. | ceeeern Yes. | ceevnernn | veeea Yes. Yes. . |15,000] No. 29-39 242 !
T . . . . Only one quarter is [ Rickner-Rothe's , . 2518 (3 i
No. | seeem ererssanss 9in. 6ft. lin, x 4ft, Oin. 4,845,000 No. No. No. | . { at presont treated, process. } Yes. | ceenieen P Yes. | emeesreneses S 2516 (G 4
_ , 2 specil Precipitating ) 1 !
No. in. 12in, 6ft. 1in. X 4ft, 8in. 4,000,000 |Partially] Yes, | 40 yards.| No. ting | f oo No. tanks in course Yes. 2,400,000,000 No. | cerercnnenn 1792 2004 5
B v of construction, t
50 towers. 2000 . (5
No. }in. 10in, stt, 1tin, x oft. 7in. | { VIO IO M) Yes. | Noo | | v | Foo | e No. | e : Yes. | e | e Yes. No {asstto18) asit 3
No. Jrin. 2ft,10in. X 1ft. 10in] 9ft. 10in, diameter. No. Yes, | 441060 | .oons | wienen | wanens No. | e e LO0L,G40,000 | .ieees | eveesmemeen | seseeesinnn S PN { (1557 j
. . . : . . . 228,200,000 T .
No. Jein,, Fein. 12in, eeveesnnassaen 2519000 | No. | No. O No. | e No. Yes. { St Yes. No. S N T R |
No, tin, 12in, bft, 11in, x 3ft. 1lin, 550,000 Yes. No, No. | ... . No. No. weees | To be abolished, Yes. 390 | 7,400 No. 2704 |
v : : . . , Only a portion is at e , Inuseonlyin ; - 2283
No. 4in, 12in, bft, 7in, % 2ft, din. 176,000 No, Yes. 109 Yea. No. { pgeselll)t treated, } Broad irrigation, Yes. 1,981,600 ST { the barracks. } 4 500 | Yes. { (1835 to 155
Part])" gin'l ']:'Iin' 10in' 4ft- 5in. X 2ft. llil.l. ----- sesarun No- NO. sepsos | neseas N s | wrasen ) NO. IIIITEY] IRy sepndesanane I assvateasavy Yes' e we NO. """"""""
No yin 8in o627,000 {| N°v 1N N r ' '
s . . s essseras avsasias AL ) ) Igenera‘ly O | eeves . T O I NO- YL 189. 244)172,0001. ETNTL] 133¢ Partlyl e
I

N :-x,__l’_in'.:n1p_'.'a.__:,\.1% LT -



Drainage of Continental Towns.
J. GORDON, M.Inst.C.E., LEICESTER.

19. 20, 21, 22. 23. 24, 25, 20. 21 28, 29. 30.
In caso the tub aystem
{3 In uss in your Town,
. 27a. | 27b. | 270, | Average annual
e focas thosemrota | DTSttt o |7 || mdlmeail | G,
connected not purifled, chi ' In tha tub systo 5.1 perl,000living :
gfillh ihe befg:ethef?:“::ig:t;rtcl?;egrer lwﬂ;ge‘:ﬁ:fg?ei?h a any complaints 1t‘)een sltl::ustg“!:;g ‘ﬁol“f‘g-‘ ‘:::: "".ﬂg' Alro p:u‘ l_i?oi‘!‘_ll:l?so uin :mum?':urm 'E a -E E ‘;’-E fg’ g1 belore the com- ](_‘g:g'llll‘clrﬂiﬁrg?? :,';-0 NAME oF TowN.
sewers, or stream ? means of treatoient? made abont the cesspools ny Town? 87 | §%,. |as2 E| mencement of the sewemgo of
what s r pollution of such river adopted in 2% | & g L[z £3 5 tho sowerage of vout Town.
thelr or stream? Gallons in 24 hours. [your Town? 8% |§8¢|Epvs| your Town.
number? ! £8 9885
28 1585|858
45 |54 2284
B B
[=] -]
3,150,000 20-86 98:02
...... No. Yes. 49,100,000t Yes, No. { 1861 to 1874 1875 to 1884 } AIX LA CHAPELLE,
' {880,400,000“} (1864 to 1874y (1875 t0 1884)
B had been adopted. The rest of the houses are provided with cesspools, which drain more or less directly into the river and ecanals by which the town is intersected.  ...cciecn. AMSTERDAM,
19,016,400,000 Y v o e | v crnrseres BAsLg,
...... NO. YYIIIIT No, {114'098'w}’m0§[ } e Yles.. No. M
es; in
...... Yes. Broad irrigation. { districta n(c)lt } No, 31'73 2900 BenLnin,
. . . ret sewere
. Milk of lime | Yes; and eoveral in- ye :
1 Oul%* cate (limlf ® in junctions have been } erererenene Yes. No, 3441 3089 Bocnuar,
reated. Precipitating tanks.| granted against town. s
...... Yes. Broad irrigation. 380,327,000 Yes {Oge{v“é:s‘ggfl’} BRESLAU.
No; 310 230
...... only a very small Broad irrigation. Yes, No. No. (1865 to 1871)] (1872 to 1880)} BrusseLs,
portion is treated, o068
1 No. 1 e No. | e T Yes, ) No, Crestenaneas { (1879 to 1884) CARLSRUHE,
' 92,820,000 . >t 3480 .
------ NO. LEEXT PY Y Y Yes. { 2,282:000.0%‘* } LTTIX RS lBS- No. aee s e 32 8(’ { (1865 tO 1874) CHEM&ITZ.
' ' Inuseonlyin
...... Ko, Yes. 28,500,000,000 Yes. afew public COLOGNE,
institutions, |
...... No. Yes, Yes, No, e 276 (1865) 274 (1889) CREFELD.
...... Yes. Broad irrigation, No, s 36+51 2866 DanrzrIc,
. Milk of lime in 7 r . 7 RTMUXD,
""" Yes. { Precipitating tanks, } 9,508,000 Yes. No, .3: L:"i 215.3 Do D
\J v 0 ' 1 -
...... No- rasnassaa 193. 9,508,000,0001‘ PP .193a }93. ee 14.000 N {(1859 to 1874) (1875 to 1876) } D-I}ESDEL\.
...... No. No, 88,032,800,000% Yeas. No. 20-1 (1883) DUSSELDORF,
...... No. No. 73,783,000 Yes. {Orpinafow ] e f o | 380 EISENACH,
...... No. Yes. Yes. Yes. o | 16,000 No. 2030 242 ERFURT,
Oaly one quarter is | Rockner-Rothe's } Yes Yes. eveeseie 2516 (1884) |EssEx.
""" at present treated. process, ’ .
Precipitating : . .
...... No. { tanks in course} Yes, 2,400,000,000 No. 1792 2064 FraNkronT~0oN-M,
1 of construction,
, . 30-00 2500 : '
...... N A catesaens Yes‘ ravnbesantss ITIT 183. I\D- N s aes {(1850 tO 1868) (1868 to 1884)} IIALT‘En
- 26-83
...... No. 1,901,640,000 | .ueee. e | e | e [ b e {1875 %0 3870y } | HaNBURG,
f 228,200,000 Fes, | No. | e b oae | e ] seeseeseere | e 1IANOVER,
------ No Yes {5,704,910:0{)0** Yes, No.
------ No, No. verees | To be abolished. Yes, 390 | 7,400| No. 2704 2318 HEIDELDERG,
Ounly a portion is at Y In useonly in q 22-86 2198 } 1 a.
o] e { O Dresont trentes. }| Broad irrigation. Yes. LBLOOD | vvewee ] e { e tormaay| 4 [0 | Yes {(1305 o 1874)] (1875 to 1884) J[1ONPUR
':{0' ..... ' NO. """ hres [EXIEREITYINY LITLLI R LYY 1] LRl devsissnnnne YBS. (11] Ly Non LLLENL) savaas debsvpidsana KONIGSBERG.
L [ No. Yes. 244,172,000t Yos, Partly, U T TRUV S e LEIPZIG,
. . . . ar . . . 2772 26-81 .
e sworks £2,810, and the working expenses about £133 per annum. The rest of the houses drain directly into the canals, which serve as main ewers, {(187271;3 1874)| (1875 to 1884) } LEYDEN, -




A S e

OF CONTINENTAL TOWNS.

n which the drainage was required
¢ character of the drawings which
in by all persons proposing to drain
e use of varnished cast iron water
bves, for the first time proposed in
imperative for all drajns, soil pipes,
ks, urinals, &e., of upper storeys
® already been stated that the soil
B but act together with a large num-

T - . o .
B s ventilators to the house drains

e other hand, all the remaining
Bhterior of the buildings were cut off
Bithe louse in a circular brick shaft
:ter, with a proper cover toitasa
B subsequently abandoned, or at any
B by the magistrates of Frankfort,
g being periodically seen to. The
@nter made it impracticable to dis-
o surface gratings, and many ex-
eht be given on this head which
paper.
0t ave chiefly on the flat system, so
W ater closets were generally in tiers
- ilitanted the extension of the soil
e kitchen sinks, lavatories, baths, or
B this system was made obligatory
Mhc house drainage generally is well
RIS 1 ocial pipes not infrequently carried
AR 0f house drains.
S were built in as the street sewers
B position carefully noted and put on
Ihctice it was found that not more
the houses in Frankfort required
an those provided. This the Author
nee in all well-regulated systems
§ more destructive or injurious to
pem for the purpose of making side
ch some experience has been gained

8 house-drain plan, with sections of
kets or sinks, showing every junction
§ scale of 10 feet to the inch, are
gtics, and these plans, showing the
drains with the interior arrange-
in transferred to the town plans
tural size, or about 20 feet to the

BRESLAU

...............

BRUSSELS ceveeensane: }
(Without suburbs.)

CARLSRUHE .iivvenanees

CHEMNITZ ..ionvrinennnes

CoLOGNE

CREFELD

DaxrTzIC

DORTMUND

DRESDEN

DUSSELDORF cvvres wven-
EISENACH ..... eresnaenes

ERFURT...cvireriminnnss

EsseN

nnnnnnnnnnnnnnnnnn

FrANKFORT-ON-M. ...

HALLE cirevccorerronnee

HAMBURG .ovarannrsnns
HANOVER ot seesirvnee
HEIDELBERG .vereaees

HOMBURG .ovreranaeerse

KONIGSBERG  seaeesss
LEIPZIG covcvvecrensonns
LEYDEN cviveicnecnsnsarss

LINZ creesevoracsrsocaanss

LUDWIGSDURG c0vavares

LUDWIGSHAFEN ......

MAYEXCE ...... e }
(0ld town.)

MUNICH .vvvveresasnssenes

NUREMBERG «cocrevrnns

STUITGART .ivverees }
(Without suburbs.)
VIENNA crenrnvenrsasss }
(Without suburbs.)

TWIESBADEN ..vveceviee.

ZURICH cevevevessrssanses

Prussia ......
Prussia
Saxony

Prussia

------

Prussia

oooooo

Prussin

------

J Prussin «oooiveenn

Saxony

1lolland ......

Austria

Bavaria
Bavaria

France

Wurtemberg

Austria

Switzerland

Prussia ......oe

------

------------------

------

------

------

------

Holland ......

......

Prussia ......

------

nnnnnn

Prussia .cocvveniee.

Saxe-Weimar ...

oooooo

------

cccccc

------

uuuuuu

......

......

oooooo

......

------

Hesse Darmstadt,

llllll

------

IIIIII

165,000

£3,000
105,000
160,000

90,000
00,000
75,000
236,000
110,000

20,924
59,000
64,700

147,000

81,000

400,000
131,200
27,000
8,336
146,000

168,976
43,000

39,000

16,100

21,000
50,000

240,000
107,100
2,239,028
169,477

110,000

769,889
67,000

86,000

5,384

18,000 {
3,000
2,060 {
14,600
6,600 {
4,500
4,000
8,500
6,600 {
1,950 {
3,800 {
4,550
11,000 {
3,030
......... {
7,000
162 {
750
5,400 {
6,700 {
About 5,500
1,082 {
1,002 {
014
2,400 {
9,116
7,380 {
78,417 {
19,800
5,550
12,464 . {
4,000

During the

sent time,

completed,
1869 to 1871

Since 18G6,

1831 to 1885.
1875, not yet }

B 11,000

1849 to 1885, 74

Inst 30 yeara. } 14}

1879 to 1885.
1866 to pre-

214
} 25]
18§

123
| 21

1830 to 1885 6

85)

1874, not yet } 43

completed.

1878, not yet } 13

comploted,

1870, not yst } 243

comploted.

1868 to pre-
sent time,

1843 to pre-

sent time.

1845 to 1885.
1875, not yet

completed.

completed.
Since the

middle of the
17th century

170 houses of this town were drained by Captain Liernurs

1850 to 1885.

1865 to 18835,

|
)
}

}100

27}
1413
40

6}
3}

553

+

1875, not yet } 12}

completed,

Executed in
20 years.

1881 to 1883 2}

1876, not yet } 15

completed.

1868 to 1884,

1874, not yet } 41

completed.
i) o
1870 to 1881) 373 {
mho present | 134
1866 to 1884, 16}
Since 1867, b0

400,000
110,000
70,000
31,600

72,614
125,000
28,700

64,000
6,670

21,000

517,861

65,000

005,000
107,600
20,000
8,700
15,000

165,600

64,600

10,113

12,050
59,000

200,000

295,000
4,000,000
to
4,400,000

92,250 for
174 miles.

500,000
40,000

109,460

shday

LEREEY)

1,300

------
llllll
------

......

Yes.
Yes,
No.
Not generally.
Partly.
No,
Yes.
No.
No.
Yes,
No,
Ko,
No,

Yes.

No.

Yes,
No.
No.
Partly.
No,

No,

Yes.

No.
No.
No.
Yes,
No,
No.
Yes.
No.

Partly.
No.

No. {

No.
No,
No.
No.
N £ ]
No.
No,
No.
No.
No.
No.
No.
No.

No.
No.
No.
No.
No.
Partly,

No.

No.

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

For a amall
portion of town.

I‘gin-
1}in,, din,
I‘Uiuo
din,

T¢in,, {in, to 4in.

in,

$in,

,‘Tiﬂn

Fein., tein,

in,

4in,
in, to $in,
stoneware pipes,
in. to §in. egg
shaped sewers,

3in,

vein,, in,, din,

} 3in,, 2in., %in.

9in,
12in,

24in, X 16in,

10in,

12in, % 8in,

------------

12ia,

10in,

2{t, 10in. % 1ft. 10in
12in,

8in,

pneumatic system in 1871; the length o

12in,

12in.

15in.
12in, % 8in.

12in,

12in,

G6ft. 7in. x 2ft. 11in,
18in. x 12in,
18in,
3ft, 7in, x 2ft. 8in.

8in,

Gin.

8ft. 10in, vertical dia.
14ft. 9in, ¥ 7it. 3in,

17ft, 1in, % 15ft, lin,

17ft, 1in x 9ft. Zin.

8ft. 2in, x 7ft. 3in,

5ft. 11in, x 3it, 11in,
4ft, 11in, x 3ft. 3in,
G6ft, bin, x 4ft, 3in,

Gft. 7in, X 4ft, 4in,

5ft, 11in, x 3ft. 1lin.

2ft, 6in. dia,
4ft. 11in. % 81t 3in,
6ft, 1in, ¥ 4ft, Oin.

6ft, lin, X 4ft. 8in.

bft. 1lin, x 3ft. Tin,

9ft, 10in, diameter,

bft, 11in. % 3ft. 11in.
bft, 7in, % 2ft. 4in,

4ft, bin, X 2[t. 1lin,

oooooooooooooooooo

f the bin. cast iron

7ft. Oin, x 3ft. 1lin.

oft. 1in, X 2ft. 11in,

4ft, 11in. x 3£t, 3in.
5ft, 11in, x 3ft, 11lin.

7ft. 3in, dia.
5ft. 11in, % 8ft. 11in,

181t. din. X 14ft. 5in,
3ft. 11in, x 21, 8in.
7Et. 10in. X 5ft. 3in.

23ft, 4in, % 10ft. 11in.
14ft, 9in. X 11ft. 2in.

5ft, 11in. din.

4,402,000 to
6,603,000

9,503,000
1,782,000

7,043,000

9,702,000

{2,201,000 to
2 641,000

2,422,000
3,610,000

------------

No.

- No.

Partly.
No.
No.
Yes.
No.
No.

Yes.

4,000,000

1,100,500 to
1,321,000

------------

9,519,000
550,000
176,000

Pabespenp et

9621,000 {
pipes is about

77,000

------------

57,225,000
22,010,000

3,600,000

............

2,606,000

No.
No.

Partially

Yes,

No.
No,
Yes.
No.
No.

Not
generally

ons mil

Yes.

Yes.
No.
No.
No.
No.
Ko.
No.
Yes,
No.

Yes.

Yes.

Yes.
Yes,
Yes,
Yes,
No.

Yes.,

cccccc

No,
No.

Yes,

No,

Yes,
No,
No.
Yea,
No.

No.

Yes.

Yes,

Yes,

No.

No.

No.

Yes,

Yes.
No,

......

------

------

------

------

------

Yoo
No,
No \
No RN
}:0.
No. No
...... No,
...... No.
...... No
12 gpaci
T ventilr
NO. ting -
tower:
No.
...... No.
...... No, ¢
H
Yes. No
...... No. £~
£
i
...... No. g~
-
KNo. Yes
No, Yes
No. No. E
...... No, ¥
...... No, ¢
...... No. &
No. No
Yes. No
...... No.
...... No.

* Medium flood.

** High water.




------------------

in

'''' £.402.000 1o treated. Precipitating tanks.| granted ngainst town. )
Jeim 9in, 8ft. 10in, vertical dia. { '6,1;63,000 } No. Partly.| ... Yes, No. | «veens Yes, Broad irrigation. earreresnas 380,327,000 | ... Yes { Oi_lg;n;ts‘iéiry} S L PP
No; ) .
------------------ 12in, 14ft. 9in, X 7ft. 3in, 9,508,000 No. Yes. b5 No. No. only & very small || Broad irrigation, Yea, oo No No { 810 L Y
' l)ur)tion is %reated. ' 8 ' (1865 to 1871)1 (1872 to 180} | |
sin, ofip, x 16in, | 17ft. lin. x 15§t lin. | 1,782,000 No. | Yes. |1091{o218| No. es, v v : y 200086 Ve
5 » 8 to 0 183 l L\O- --------- ho. ------------------ 185. 1\0. 400 aue ees | sdeencnnsraa (1879 tO 183’1)) [
i, 10in. 176t lin X Oft. 2in, | ceveverean - No. | No. R I o. v X { 22,820,000 ¢ 286 3480 e
,Ji' 1‘1 0 es ho- ...... ho- assdNaBee A 103- 2’282:000’000*' (XY TRE) 108- I NO. l ' e s s 338(} (1865 fO 1874) (."I;]__..-__
1iin., Jin, 12in, % 8in, 8ft. 2in, x Fit. 3in. 7,043,000 Partly.| Yes. 109 Yea, No. | cecere No,. | e Yes. 28,600,000000 | ...... Yes, { flt] fl:;g ;ﬂlﬂnl(l:] U U I COLOGNI,
. institutions,
i b5ft. 1lin, x 9it. 1lin, 9,792,000 No. Yes, No, No, v No, ernrians Yes, | .. crerere ceeens Yes. No, vee vos 276 (1865) 274 (1889 CREFLLD,
s * : . 2 20‘ ,000 J \J \J \J » » . .
din, Qin. 4ft, 11in, ¥ 3ft. 3in. { ".!,6 “’000“’} No. Yes. { 2210109 ! No, No, Yes, DBroad irrigation, veveriasises | seemreriine | eeene ] e vivesves No, 3631 2866 Daxrzic,
. . . . . o , . . Mi imei . , . s
., 4in. to 4in. 12in, 6it. 5in. x 4ft. 3in. | 2422000 | Yes. | Yes. | 65to77 | No. | No. | ... Yes. { [,re'c'i‘lt‘“‘;f“‘l};‘t"a:l';m } ............ 9,508,000 | v Yos. No. 3437 2765 DORTMUND,
................... Bit. 7in. X 4ft. 4in. | 8610000 | No. | No. e | e N0 ] . _ ; : \ 2874 2527 :
| No No e Yes, 9,508,000,000t | ..... . _1 €3, Yea, v | 14,000 { (1859 to 1878)| (1875 to 1876) DRESDEN,
i, 12in, 5ft, 11in. X Sft. 1linL | ovevennnnne No. Yes, | 33to41 | No. No. No. No, 38,032,800,000t | ... Yes, No. oo | s 261 (1883) DrsseLDORE,
¢in, 6in, 2ft, Gin. dia, 650,200 | Yes. | No. | o ) o No. | e No. | e No. 73,783,000 | ... Yes. {Onmatow l o b e | o 12 S I EsENAcH,
}in, Gin., 4£t, 11in. X 3ft. 3in, No. No. No. | e No. | e . Yes. | eeeeseenne | e Yes, Yes. .. |15,000] No. 29:39 242 BRFURT.
e in. it lin, X 416,010, | 4845000 | Mo | Noo | e | v | Noo | e [{ O o0 tteted | process } Yes. RPN SO Yes. | ceeeeeerinn w o e ] s 2516 (1884) |Essex.
3;311::’5:::] Precipitating
in, 12in. 6ft. 1in, x 4ft. 8in. 4,000,000 |Partially] Yes, |40 yards.| No. tin No. tanks 1n courso Yes. 2,400,000,000 No. | coinens 17-92 2064 FRANKFORT-05-M
torw g , of construction,
wers, 200 o500 - .
%in- IOiD. 5[t. lliﬂ‘ X 3ft. 7il]. { 1’}'[3»3?%0} YBS. NO. ------ YY) No- ----- . NO. Tesenasan 1'05. LT ITITIR) sensne YGS. NO. “re T LYY {(1850 tO 1868) (1868 tO 1884)] HALLE-
B in. 2t. 10in. 5 16t, 10in| Oft. 10in, diamoter, |  wevrnves | No, | Yes. | 44080 | oee [ woiee | wennns No. AU I veerene 1,001,640,000 | ... VSV IRV U ST O A { (1s7§6£§81379)} Hamora.
- . . . . , , 2
j F5in., yin, 12in, | cereseesssesiennn 2,519,000 No. No. verese | eeenen No. No, ceresere Yes, { 5%0‘3’%?8’888"} Yes, No. S R T HAXOVER.
- ’ ] ]
$in, 12in, 5ft. 11in, X 3ft. 1lin. 550,000 Yes, No. No. | wun No. vesasares No. | cereeeenne N T . | To be abolished. Yea, 390 | 7,400 | No. 2104 2318 HEIDELBERG,
. o . . - . . . Only a portion is at A , Inuseonly in . { 22-86 21-98 1
- $in, 12in, bft, Tio, X 2ft, din. 176,000 No. Yea. 109 Yes, No. { pi?esant treated. } Broad irrigation. Yes. 1,881,000 | e | e evrarens { the barragks.} 4 | 500 | Yes. (1865 to 1874)] (1875 to 1884) | HoMBURG,
-Ein., T']iﬂ. ‘ IOiIl- 4ft. 5i11. x 2[t. lliuu ------------ No. NO. sevane | asesvan No. oooooo ) NO. YEIETEIT] sasentedn ke arasnsrsaNS [LLXIY] YILITTRIY] YOS. (LY} e N * AAALL L] aanes Frtavesutnes K.(.)NIGSBERG'
iin' - Bin' """" LALARRLAAN 93627|(m { genlglc'):“)‘ } h'OO svdaan | veran . NO- LT ErY) NOI arstEsune YeS. 244,172.0%? Yy YL) YBS. Pﬂl‘ﬂj’. e wen sas ] #ersssemmias ] ERRARESERenE LEIPZIG'
i system in 1871; the length of the bin. cast iron pipes is about one mile, the cost of the whole of the works £2,810, and the working expenses about £133 per anoum. The rest of the houses drain directly into the canals, which serve as main sewers, {(1875-‘:321 87| (1 87?)6{':?11884) } LEYDEN,
. Inuseonlyin :
. o . . . . . 114,700,000 y : e .
}in. 12in. 7Et. Oin, X 3it, 1lin. P1000 | Yes. | we | cveee | eeees No. | . No. Yes. { 17,114,700, } coreessanes a fow 429 3273 Lixz,
’ 72,262,000,000%X localities,
S . . Onlyina
— YRR 12in, 5ft. 1in, } 20t 1lin, | coeviveenns Yea. No. [P No. No, No. {  weeene Yea. few private A STt TTTPEEE ERTITY L,UDWIGSBURG.
buildinga,
lin, 15in, 4ft, 11in. x 3ft. 3in. 352,200 No, Yes, 44 to 66 | No. Yes. 2 No. | e No. ressrstnnans Yes, No. e b e | e LUDWIGSHAFEN,
1}in. 1%in, X 8in. |Bft, lin, X 3ft. 1lin.[ 2600000 | No. | Yes, | ... No. | Yes. | 1 No. No. 30,426,000,000* | ... Yes, (Bioomaan }| = | = | Mo 298 267 MATENCE,
' 814
13 : ” : H \j ¥ J 36.9 T
: -4-111. 121.". ‘ft- 3m. d].a. ............ ].\0- 163- 5’0 tO 80 NO. NO. ------ 1\0- ......... NO- 57’213,537 T asnsmsansane | semaes TIILLL] 'YL anw Y] [ 1872 to 1880\ mOdern SBWBI‘S } A\-[UI‘IGH'
B 3in. to sin. : L J| (1830 to 1884) _
. eff,aéf.f’é}f; 12in, 5ft. 11in. X 3ft. 11in, eeirieerens No. No. | e | o v | Noo | eeeens No. No, 928,200,000 Yes. No. e L e | e | e b NUREMBERG,
: haped sewers. . ] . . Only a small por- 5
_ PR 6ft. 7in. % 2ft. 11in.| 18ft. 4in, X 14ft. 5in.| 57,225,000 No. No. No. tion is at present Broad irrigation. Yes. 2,472,122,000 Yes. | ceeornnnene Yes. 14,952 ... 2975 2428 Pamnrs,
treated,
. o . . . . . _ 33 2680 y
18in. x 12in. 3ft, 11in, X th. 8in. 22,010,000 No. No., | cvever | eevesa NO; ------ NOI ------- T NO. seenksprsrre sarsse | aneesrnesens Yes, 3,800 e No. {(1866 t(?ols-i?r) (1873 10 1883) } ROTTERDAM,
@i, jin., Jin, 18in, yit. 10in. x 5ft. 3in, | 3,600,000 | Yes. | Yes. | 66t083 | No. [ No. | ... Yoo | e Yes. {;gg-ggg,ggg} Yes. No. N P RV o14 (1883) [Sturreazmr,
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Yes; liquid
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inch, so that the authorities are in possession of a sct of plans,
of a kind entirely unknown, the Author helieves, to any Eng-
lish or other municipality outside the confines of the German
Empire.

The same care and attention is devoted to these points in
Munich, Stuttgart, Diisseldorf and Crefeld, but so far as the
Author is aware only Iamburg, Frankfort, and Mayence are
favoured with an claborately detailed survey to so large a scale

. 1
1'.3 _:‘,'?;U.
OLD SEWERS.

A noteworthy feature in the sewerage of Frankfort, and one
which the Author believes has not been attempted clsewhere,
was that of abolishing and not merely putting out of use, but
opening out and filling up the old sewers, and all their rami-
fications, as soon as the house drainage was sufliciently advanced

to admit of this being done.

SEwWAGE DISPOSAL.

The question of sewage disposal has made but comparatively
little progress on the Continent.  This avises from a variety of
causes. There are not such a large number of towns yet that
have adopted the water carriage system in its entivety., The
chicf towns that have done so are: DBerlin, Frankfort, Munich,
Dauntzie, Diisseldorf, Breslau, Linz, Hamburg, Brussels and
Rotterdam, In Stuttgart, Crefeld, Dortmund, Ludwigshafen,
Mannheim, Darmstadt, Heidelberg, Mayence, Basle and Zurich,
although new systems of sewers have either been constructed
or are in comrse of construction, thoroughly and completely
adapted to the water carringe system, the authorities have not
yet made up their minds to admit the drainage from water
closets into them. Much might be said in reference to the
methods adopted for the collection and removal of the excreta
in these towns where it is not admitted into the sewers, but
it would be quite beyond the limits of this paper. It may
generally be said that where the cesspool system is in vogue,
as in Stuttgart, Carlsruhe, Strashourg, Dortmund, Ludwigs-
hafen, Landshut, Hanau, Crefeld, &e., they are supposed
to be of a wafertight character, and perhaps one of the Dbest
regulated towns in this respect is Stuttgart. The cesspools
arc here small, and the emptying of them is in the hands of
the authorities. This is done on the pneumatic system, so as
to avoid nuisance from the operation, but the Author can-
not say that it is always successful in this respeet, although
no doubt much that is unpleasant is due to the carelessness of
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the workmen. Specially designed  boiler railway waggons,
carrying three small boilers each, have been built, by means of
which a large portion of the manure is sent. long distances into
the country.  Large reservoirs have been built near the town
for storage when it does not suit the farmers to take the manure,
Storage tanks have also been constructed at various stations
along the railways, from which the farmers can draw at theiv
convenience, and the emptying and filling even at these stations
is all done on the pneumatic principle.  For many years after
its establishment in 1873, the loss upon the cost of the collection
of the manure was considerable, but within the Iast year or two
the reccipts more than balance the expenditure. It must not he
supposed, however, that the yeecipts are only from the sale of
the manure.  They ave ehiefly from the house-owners or oceu-
pants, who have to pay from 3s. . to Hs. for every ton of
manure removed.  The income from this source amounts to 672
per cent. of the total receipts. i

In Carlsrulie and Strashourg the same system is in force,
but with this improvement, that the engine which creates the
vacuum in the boilers goes with the latter and pumps the air
from the boilers through the furnace fire, so that all possibility
of a disagrecable smell escaping during the operation is pre-
vented in a much more perfect manner than at Stuttgart and
clsewhere,

At Heidelberg, Nuremberg, Gratz and Zurich, the tub system
is in force, after the fashion of that in use fora considerable
portion of Paris, with the exception that at Ileidelberg and
Nuremberg the urine is retained in the tub, whilst in the other
cases it is allowed to pass into the sewers, Notwithstanding
this the town of Zurich has had to adopt the system of irrigation
to prevent the pollution of the Limmat, .

Paris, as is well known, has also had to adopt irrigation at
Gennevilliers, althougli on much too limited a seale, as only a
very small portion of the sewage of the city is dealt with.

Berlin and Dantzic are the most suceessful examples of frri-
gation on the Continent.  These two towns are most fortunate
in the selection of their irrigation arcas, both consisting of
nothing but sand as a subsoil, that of Dantzic heing, in fact,
a sandy waste on the sea shore, and, previous to the applieation
of sewage to it, without any covering of soil.

Frankfort, originally intended to be dealt with by irriga-
tion, is the only city at present on the Continent, so far as
the ‘Author is aware, which has finally adopted the system of
precipitation on a comprehensive scale.  Wieshaden, a town
of importance and well known to English tourists, is also con-
structing at the present moment scttling tanks to deal with
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fheir sewage before it enters the small stream into which it is
at. present delivered.  The adoption of a more comprehensive
scheme of sewerage is also now under consideration.

A proposal has heen made for dealing with a portion of
Homburg in this way, and settling tanks were designed by the
Author and carried out for Dortmund, but with the ultimate
ohject of intercepting the grosser solids only after the town had
adopted the water-closet system, for which an irrigation area
was selected for the ultimate disposal of the sewage.

PrororTioN BETWEEN IFLow OF RIVERS AND SEWAGE.

The rivers of the Continent are much larger,and the populated
towns upon their banks much smaller, in proportion to those of
the United Kingdom, consequently the dilution of the sewage
finding its way into the streams is so very much greater than
we are accustomed to in England, that the pollution of such
streams as the river Main, the Rhine and the Danube, is, as
compared with that of our own rivers, infinitesimally small.
Take for instance the river Main, at Frankfort. Its excep-
tionally lowest summer flow is about 2,400 million gallons perday,
or 600 times that of the dry weather discharge from the sewers of
Frankfort, whilst there is no town of importance below the
point of sewage discharge until the river Main joins the Rhine,

22 miles lower down. The lime process, or any other of the .

chemical methods of precipitation which would clarify the
sewage, would therefore no doubt be suflicient in such a case.

The Rhine at Basle, in Switzerland, has a flow of 19,016
million gallons per day, and at Cologne 28,500 million gallons
er day, the distance between these cities being 580 miles.
The chief large towns on its banks between the points named
are Speyer, Mamheim, Ludwigshafen, Mayence, Coblentz and
Bonn, with an aggregate population, including Basle and
Cologne, of about 405,000, so that the volume of sewage
eftuent would range from 1 to 9,186 of that of the river at
Basle, to 1 in about 2,345 at Cologne, even if the whole of
these populations were pouring their sewage into the Rhine at
the latter point, instead of its being distributed over a distance
of 580 miles,

In all these cases a fairly good cfiluent resulting from the
adoption of any chemical precipitating process would probably
meet the case, were it not for the fact that some of these towns,
notably Cologne and Diisseldorf, in the lower reaches of the
river, draw practically their water supplics from the Rhine,
their pump wells being sunk close to the banks of the river.
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The following summary shows what has heen done, and what Rares or MorravTy.
P money has been spent on new sewerage and sewage disposal The mortality returns from the various towns show that
i it . v works in 33 of the chief towns :— fhere is gemerally a marked improvement after the execu-
SR ; tion of the drainage works, although it would probably be ! il
BRI R Lometh of] e fititarean "7 | unfair 1o claim that this is entirely due to these works, because iR .
i i Sewera | Worke. [)l,el;o.‘t:‘\‘ifl\ﬁ:orkt. Expenditure, in all probability as much is due fo new supplies of water having ERRIELA T -
SR : = < £ ! heen earried out at {he same time, This is especially noticeable " NS
i' bobpe i Basle ......ov0eenedf 11 27,560 27 560 A in Dantzie, as will be seen from the following Table by Dr. , | .
N EHEMIE Berlin «..oovvevennnn 286-‘1 1,332,000 | 1,505,068 | 2,837,068 i Albert Liévin :— Sl 1
Al Bochum ........c...| 74| 15000 | ... 15,000 St |
{: SRR . 5 - s Hal 'R
;': R !. BreS]n“ IR NE RN :11 316;"5‘1 e 3]6,5«)-! Befure tho excention of Sewerago and : After the exceution of Sewerage and ] ' '§ : é, i
; o Brussels ...cveeveens :-1; 400,000 N 100,000 Water Worly, 4 Water Works. A% :, {icEl B
0 r Carlstuhe .. ovveeeend 2% 110,000 | ...... 110,000 - ‘ - Bl ﬂ HHES
; tRRR }: Chemnitz «vvvevveeeaa) 20 70,000 Peea s 70,000 l)fcalhs { I}emhs ‘ ‘ § ‘ ! ,'E :
5 ’ " i I ; CO]OgI\O Chsarare s l'si 61,500 o« enas 61,500 : Year. | Mortality | - Epldemics 'l‘yr;‘;illgid: Year, | Mortality Epidemics '[‘y?%&d 11T F B
[ IR R £ Crefeld ............ ]2;; 72,644 Ce e 72,644 - per 1,600, ceeurred, Ic:(‘rer | per 1,000, occurred, Feg:r N ELE E _
NERTH AN Dantzic .oveeeeenees] 273 | 125000 | ...... | 125,000 1,000, 11000 Al
L Dortmund ..vvon....| 63| 28700 1,300 50,000 | P — 1] E il )
I IS RN & R IR o . Tk LSRR TE
AR S Diisseldorf ..........0 4 54,000 | .....s 54,000 1863 1 5671 | Measles... ... 112 | 1872 | 8130 | Small-pox ...| 80 :-,,§ 110
! ¥ ! Eisenach ...ovveennn| 13 6,670 | evenn 6,675 1864 | 81°20 o) 70 [ 1878 [ 26050 | Cholera ... 41 At i
S Brfurb oooveenneonend| 245 21,000 | ...... 21,000 1869 | BhG0 | . ] 98 18T S8 L el 2 RN
| 'i ! Frankfort-on-the-Main., 100l 517,861 98,759 546,620 ‘ };:"7' ,’“'!g Cholera 1::(; ig.:,[: g‘g?g Diphtheria ... ‘gg BRI :
H : e i ; 9 2ed - - 1 ) [VF sen cor - P - Lo . wwe| & : 7'_ i ; ‘:;
: Y Halle ....ooooovvena] 273 95,000 { ...0n 55,000 1868 | 1000 | Scarlet Fever | 1228 || 1877 | 2001 | Diphtheria ... 27 Sk 5
40 RN Hambure. . .ooveev...l 1413 905,000 cennan 605,000 ; 1869 | 20053 Lo 80 || 1878} 20033 19 114 i E
DRI IR Tanover ............| 49 107,500 | ...... 107,500 % 1870 | ol | TV 1870 250 easles . ; :
N I : Heidelbere ....vonvns Gl ) e ) T 151 | Small-pox and 3830 | 4105 iphtheria ... O CEE
Ll Hombr oz | 20,000, 20,000 . Cholera .| 110 || 1881 | 2663 | .. ..} 14 41,
(I TR omburg............| 28 8,700 ) ...... 8,700 ' 1882 | 2909 | Infantile diar- ;
R i :Ku-lllngGl'g h et s {’1 15,000 i 15,000 . Aver) 3451 0407 rhoea a1 3
Lo k] Teipzig....ooovvneen 005 | 165,600 7 o..w.s 165,600 I D o 1883 | 2702 10 4]
- TinZ e oneenennnenenns| 128] 64800 | ... 61,600 — = _ =
Ludwigsburg ........ 4,‘? 10113 | ...... 10,113 s Aver| 2860 29 1
Ludwigshafen ........| 23 12,050 | ...... 12,050 - — SRS S
%iﬂ."‘f"lce e ;‘;’, 1 2(5)?}’338 crree 59,028 . In Mayence an improvement took place during the progress i
N:llxl'lelgﬁ)er'; S Ik 208 000 R 329’800 ] of the works from 1875 to 1877, but there was no further im- it
BIEAR P . A 5563 ’ Tttt Vs b provement until the works were resumed in the beginning of Fils
B SN L R Paris.....ooeienveeane .| 8363 1 4,200,000 cevees | 4,200,000 1880, 1he deatly rate having improved every vear R Dﬂ i
P Stuttgart .. ..........| 174 02250 | vevues 02,250 | , the death rate having improved every year since as the i
R Y Vienna ............f 1813 | 500,000 | ...... 500,000 . works have progressed.  bal
TR A S ¢ Wiesbaden ..........[ 1063 40,000 | ...... 40,000 - ' ] ' il
N Zurich ..............[] 50 109460 | ...... 109,460 - " . COh](jLUDL\G ll{Enmhs. 1 | i
- . : ] N - - . i author feels, in bringing this paper to a close, that he it
Jro P ; L] - g =e i Do . ! 31
N e Totals. .........|1860% |10,017,767 | 1,636,027 11,553,794 » must have trespassed on the patience of his hearers by the i
= B S T . length of the paper, but trusts that the largeness of the subject o
o ! SRR The detailed refurns from Berlin are of an elaborate cha- b which he hfls cnde:gvouyed_to deal with will‘be taken as some . :
S T racter, but cannot be dealt with in this paper. They are - | excuse for infroducing it, in the hope that it may be followed P
¥ z i especially interesting as giving details of what arc probably the . further by (h\'ul.mgltmtu bmnclws. \}'lﬂl_])l'of‘lt toevery Sﬂn_l‘rarmn, 4 : :
‘. o larmest, irrigation works in the world for the disposal of town | | and more especially to every municipality, inasmuch as it must g
i sewage, the area of land irrigated being over 13,000 acres. be of immense importance to the community at large that the Rtk
|
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municipalitics of Europe should know what other governing
bodies are doing in regard to the improvement of the sanitary
condition of the city or town over which they have control, and
to have the opinions of sanitavians generally on the course cach
municipality has thought fit in its wisdom to adopt, U, there-
fore, the paper has no other effeet than to direct attention to
the system and regulations which cach municipality  has
adopted, and to lead to a rejection of that which is condemued
by sanitarians, and an adoption of that which is approved by
them, the object of the Author will have been fully served,
and the labour bestowed on the collection of the information
respecting continental towns amply repaid.

[T'his discussion applies to the two preceding papers by My, J.
UxpeERwoOD and Mr. J. Gornox.]

Mr. Percivan Gorvox Saitn, FR.LB.A, (London), said, from
the first paper a great deal might be learned as to what to do and
what to avoid. Mr. Gordon’s paper was one of the utmost value,
It was a unique record of the sewerage arrangements of different
countries, and contained information that was very much wanted in
this country. As n rule we did not know suflicient about the details
of what was being done in other countries, and on the subject of
sewnge treatment this paper appeared to supply the deficiency. e
had often wished that the British Government would depufe com-
missioners to visit the different foreign conntries, and to report upon
what was going on in regard to health matters generally—it' only to
teach us what to avoid. In the matter of sewage trealment this
paper contained a vast amount of information which could not fail
fo be most advantageous in our future works, Both papers went
to prove one very important point—viz., that we must not aim in
the least at making a profit out of the products of sewage. The
first object should be to get the sewage out of the town, and next
to dispose of it in a way that should not pollute the streams or
the land or the atmosphere. llaving attamed these two objects,
every effort should be made to carry on the works ab the least possible
loss rather than at a profit. If any local authority could make a
profit out of sewage let them do so by all means, but never ab the
expense of the efficiency of the system.

Mr. J. Levox (Southampton) agreed that the idea of making a
profit on sewage was altogether illusory. They must now look to
getting rid of it at the least possible cost. Sewage management
should be left to the local authorities, and never entrusted to public

companies, who sought to earn a profit. The inhabitants of Leicester -

appeared pretty well agreed that the present system of sewerage,
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which subjected the low-lying districts to periodieal floods, must be
removed at any cost.  1le suggested that the town should be divided
into zones for the separation of the high level system from the low
level, and the consequent avoidance of floods. e had carried out
this prineiple elsewhere, and had found it to answer admirably. A
pumping station might be placed at tho gravitating point of the
high level and an cjecior adopted for the relief of the low level.  ile
asked the Corporation of Leicester to pause and seriously consider
tho responsibility they were about to assume in raising the sewage
170 feet. There was no excuse for it whatever, unless the land
was exceptionally adapted to the purpose. This, he believed, was
not the case. No doubt it was the intention of the Corporation
of Teicoster to dispose of the sewage by what was known as * broad
irvigation.”  If they had a good subsoil and everything were favour-
able, broad irrigation was the right system. But in Leicester he
foared those conditions were absent. Tor instance, it must not
be lost sight of that the river Soar could never attain a very
high standard of purity. 1lle was inclined to think that a lift
of 70 or 80 fect, with a combined system of precipitation and inter-
mittent filtration over a smaller area, would answer all the purposes
of Leicester, and could be carried out at a very much less cost, As
to Mr. Gordon’s paper, he Dbelieved 1'rench engineers were now alive
to the evils of the Continental system. The sooner the prevalent
i(llua bwas removed that sewage should be made a profitable speculation,
the better.

Prof. H. Ronixsox, M.Inst.C.E. (London) assumed that the
scheme for the sewerage of Leicester had received careful and mature
consideration, and had been approved by Mr. Gordon. On this
assumplion, and without all the data bearing on the subject, it
would not be desirable or possible to enter into a critical examina-
tion of the scheme. Looking at the matter broadly, however, there
must be some good reason which was not apparent to him (Trof.
Robinson) why all the high level sewage should be brought to a low
level ountfall, and for the whole to be pumped the great height of
170 feet on to clay land, which was unsuitable for sewage irrigation.
The scheme would involve & serious burthen to the town of Leicester.
1t was desirable to exclude ns much of the rainfall from the sewers
as possible. DMr. Gordon’s was one of the most valuable papers he
had ever heard read, and contained data of interest to all engineers
engaged in sewage disposal practice, and the Institute was fortunate
iu having this contribution to the proceedings.

Mr. Alderman Kuyrsox (Leicester), admitted that the land taken by
the Leicester Corporation for their sewage works was not altogether
suitable for the purpose, and explained that the diffieulties in the
valley sites were in the opinion of the Town Council insuperable.

Lieut.-Colonel Joxes (Wrexham) remarked that ashehad resided in
his neighbourhood (Leicester) many years ago, before entering upon
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200 TIE DRAINAGE OF CONTINENTAL TOWNS,

his Sewage Disposal Works at Wrexham, he had always waiched with
much interest 1he Leicester experiments, and ho congratulated Mr.
Underwood on his exeellent history thercof.

In entering at Jast upon sewage farming as the best mode of
purifying their sewage, the Leicester Corporation should not be dis-
cournged by the low estimates now prevailing on the financial side of
the question, as the pendulum of public opinion will probably come
to rest eventually about midway between the two extremes which it
touched some twenty vears ago and to-day. He would not presume
to eriticize, as others had done, the decision recently avrived at by
the Leicester Corporation, bacause there were so many considerations
which govern sueh questions not laid before their meeting, and he
preferred to assume that the skilled advice of such an able engineer
as Mr. Gordon had its due weight in any decision on such an im-
portant matter.

Mr. Perecriyk Bircit (London) was glad to hear from Mr, Alder-
man Kempson that the decision come to by the Corporation of Leicester
was based, as he should have expected, upon information carefully
obtained ; and he thonght that London engincers would be unwise
to give opinions on the subject until they had the same means of
arriving at a sound judgment.

With reference to Captain Tiemu’s system, the cost of dealing
with the quantity of water made foul in English houses renders this
method prohibitive here. 1e had himself adopted the plan men-
tioned by Mr. Gordon of laying a sewer under each pathway instead
of one in the centre of the road. The advantages of this plan in
wide roads, in saving the length and increasing the gradients of the
house drains in which sewer gas is formed even more than in the
sower itself, is obvious. With regard to the 13,000 acres of land
said to be irrigated at Berlin, he should like to know wlether the
land was pasture or arable, and whether irrigation was carried on
constantly or only occasionally, Mr. Gordon had said that only a
very smail portion of the sewage of Paris was dealt with by irriga-
tion ; this was so, but a very large and increasing area of land was
irrigated upon the optional system—that is, when the oceupiers of
the land required it for their crops.

The area of land in the Plain of Gennevilliers now sewaged in
this way amounts to nemly 2,000 acres and this has grown up
gradually from the start of a few acres some 15 years ago.  1le was
surprised to hear from a previous speaker that the Soar must always
be a foul river, and he should like to know why.

Mr. Laws (Neweastle-on-Tyne) was in favour of the ventilation
of sewers through the soil pipes, provided the drainage system was
properly carried out. Of course it was not advantageous where
the sewers were known to be foul

Capt. Dovcras GaLrox (London) believed Leicester was almost the
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first town Lo altempt on a large scale to prevent the pollution of their
river by the adopiion of a chemieal system, although the chemical sys-
tem had not been quite successful, ~ Of course the main advantage of
any system ol drainage was the lowering of the death-rate, and yeb it
would be seen from the slatisties in My, Gordon’s paper that except
in one or 1wo eases there was no such diminution in spite of the expen-
sive works constructed,  What was the reason of it 2 It was probably
becauso the house drainage had not been considered at the snme time
as the sewerage of the streets, and freated asan integral part of town
drainage.  Until there was a thorough combination between the
house drainage and the main sewerage they could never overcome all
difficulties. e had never seen a town in England in which he
should have been willing to have his house-drain connected with
the main sewer for the purposes of ventilution.

Prof. de Cusavvoxt, M.D.,, FR.S. (Southampton), thought
Captain  Galton had somewhat underrated the diminution in the
deatl-rate in ihe continental towns menfioned by M. Gordon,
for in some of them there was a very decided fall. But the
difference would be much Dbetter appreennted if the zymotic death-
rate could Le ascertained. ‘There was one thing, however, that
must not be lost sight of in this very important question, and
that was, that although a town was sewered, the dangers avising
from the feeeal matters were not touched at all.  For instance, the
city of Paris had a magnificent system of sewers, but, out of
population of 2} millions, there were not more than 30,000 or 40,000
persons whose exereta went into those sewers.  The great difference
between the health of the English towns and the health of the Conti-
nent was the increase of zymotic diseases in the latter. Although in
this conntry we had, unfortunately, had a Jarge increase of diphtheria
in recent years the increase was really nothing when compared with
the Continent. The amount of typhoid fever, too, on the Continent
was inordinately excessive, and he thought it was impossible not to
conneet that with the fact that the excreta were not deals with af all.
If continental towns were not prepared to have a separate system for
carrying off the excreta, they had better turn everything into the
sewers, and depend on ventilation, with a proper disconnection of
the house-closets.

Ar, Rogers Fienp, M.Inst.C.E. (London), observed that there was
something very attractive in the suggestion that the sewers should
be ventilated 1hrough the soil pipes, as this wonld get over many
difticuliies with reference to sewer ventilation, but the cases were few
and exceptional in whieh the plan could be safely adopted. Two con-
ditions were absolutely essential for the safe adoption of this plan,
viz,, a perfect system of public sewerage, combined with a perfect
system of house drainage. There were hardly any towns, and, as
far as he knew, none in England, where those conditions could
be found, Probably they existed in Frankfort, and also in Memphis,
US.A. As to Frankfort, the public sewers are acknowledged to be
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THE DRAINAGE OF CONTINLENTAL TOWNS,

some of the most perfect in the world, and he could spenk of his
own knowledge as to the exceedingly completo character of the plans
and regulations for tlle house drainage, having studied them very
carefully when ho «was drawing up the byce-laws for house drainage
at Uppingham, ncarly fen years ago; in faet, at that time (before
the Model Bye-laws of the Loeal Government Board were issued)
he found that the Irankfort regulations were tho only complete ones
he could meet with.

With reference to Memphis, it might be remembered that a Paper
was read at the Congress at Exeter in 1850, by Col. G. I, Waring,
the engineer who designed and carried out the work, describing the
thorough way in which the sewerage was excented, and the stringent
regulations enforced with reference to the house drainage.

He could not agree with Mr. llobrecht as to the advantage of
having flat gradients for the scwers. 1lis experience was that the
better the gradient the less chanee there was of accumulations of foul
matter and generation of foul gases.

Mr. Evvice-Crark (1ove) urged that the Institute should endeavour
to obtain franslations of such valuable reports as hiad been alluded to by
Mr. Gordon. In sanitary, as in in other matters, we were too apt to
allow our insular prejudices to overcome our better judgments, which
taught us to obtain good information from whatever quarter it came,
There were many discussable points raised by Mr. Gordon’s paper,
but he should confine himself to the question of the system adopted
for the ventilation of sewers at Frankfort. The method of making
each soil pipe do duty as a ventilation for the sewer was the anfithises
of the system of ventilation adopted in this country, where sewers
were ventilated in the street, independently of any method of venti-
Iating house drains. The English system was not perfect, but there
could be no doubt of its efticiency, which had been proved by many
thousands of observations made in the sewers, to determine the
velocity of the currents, the temperature and humidity, and the
chemieal constituents of the sewer air; he had himself spent much
time in sewers of all sizes, and was satisfied that with ventilators at
distances approximating 300 teet apart, cerferis paribus, no dangerous
sewer gases were formed ; for instance he had hung two burnished
clectro-plated soup ladles, one in a room where coal gas was lighted
every night, and one in a sewer where the ventilators were placed
200 feet apart, the former ladle became tarnished in G0 hours, the
latter was a week before it was tarnished. Yet at times, with a
rapidly falling barometer and a rising dew point, complaints were
made of the smells arising from the open ventilators of this sewer.
He endeavoured by increasing the number of openings and by flushing
to keep the scwer air down to a temperature of 529 I'ar. Although
it had been stated that the I'rankfort sewer ventilation by shafis
was a success, it would have been more satisfactory if observations
such as he had alluded to bad been made. Nothing was easier for
the Borough Engincer than tostop up street gratings and place small
vertical shafts in licu thereof, and imagine because there were no
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smells that the sewers were ventilated, but until comparative observa-
tions had been made and it had been demonstrated that a lower or

as low o temperature and decreased humidity of the air were obtained-

by shaft ventilation, he should continue to believe that the open street
gratings, with all their unpopularity, best accomplished the object in
view. 1lo might state that at Ilove in 28 miles of sewers, each
sewer was flushed with fresh water twice a weel ; of course many of
{he main trunk sewers wero necessavily flushed much oftener,
Sewage water was never used for this purpose, but always fresh
water. Sewage water headed up, might earry away deposib by
increasing the velocity of tho stream, but it failed to lower the
temperature or absorb the more soluble and dangerous gases, both
of which necessary objects were accomplished by fresh water; the
yrice paid was &d. per 1,000 gallons, and two men were equal to
flushing the 28 miles of sewers twice in six days. Notwithstanding
this, he was frequently having complaints and was compelled m a
few instances of narrow streets to substitute shaits of about 30 super-
ficial inches for open gratings; he had made many observations in
the shafts and found that the direction of the wind determined the
dircetion of the air currents in the sewer, whether the shafts were
all long legs, or long legs and short legs, which were popularly, but
erroncously, supposed to create an air current down the short leg and
up the long leg. The question was one of increasing inferest; 1b
would not be satisfactorily determined until Engineers made careful
observations, and accurately recorded them, on the different systems,
such observations to be extended over a comparatively long period
and in different towns,

Dr. Pavisox (Loughborough) feared that ill results would follow
the adoption by Leicester of the proposed sewage system, and sug-
gested that plots of land should be purchased, willow poles planted,
and the sowage turned amongst them, He condemned ventilation
by soil pipes and recommended and suggested a system of ventila-
tion by the medium of the street lamp standards with a charcoal
arrangement for deodorization—the sewer gas being forcibly expelled
and disinfeeted, and the charcoal being perpetually renewed by the
heat of the gas flame. :

Mz, A, M. Fowrer (Leeds) pointed out that there had been no im-
provement in the ventilation of main sewers during the last 27 years,
In the house drains and branches, however, great progress had been
made in this respect. 1f Leicester adopted a main system of sewerage,
let them bo careful to confine all the scavenging to one end of the
town,

My, Everaro (Leicester) briefly replied on behalf of Mr. Underwood,
confining his remarks principally to a vindication of Mr. Wicksteed.

Referring to the proposed scheme for denling with the Leicester
sewage he expressed an opinion that the best place for utilizing the
sewnge was on a large {ract of open land below the village oi. Quorn-
don, but considered that the Corporation were now committed to
Beaumont Leys.
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204 THE DRAINAGE OF CONTINENTAL TOWNXNS,

Mr. J. Gornox, Misst.e.k, (Leicester), said that he felt gratified at
the character of the dicussion.  With regard to Leicester and its sewage
scheme, he did not propose to enter into the merits or demerits of the
scheme before the Corporation of Leicester. 1Mo thonght the ease of
Leicester was unique in the question of sewerage, and there had been
no end of reports on that subjeet. Only reeently the Corporation
instrueted him to look into the question, and they had no fewer than
ten schemes before them, out of which two were finally selected for
discussion. Of those the Government Inspecior had a predilection
for the scheme which was now being adopted by the Corporation, and
the Council therefore thought themselves justified in going forward
with that scheme. It was well known that ho favoured another
scheme, which he thought had, notwithstanding various diflicultics in
connection with it, some advaniages over the one adopted. There
were, however, great advantages in the scheme proposed as against
the great height to which the sewage was to be pumped; but he
thought they would not be able to pump all the ramfall up to
175 feet. An inch of rainfall for 2f hours over the drainage area
meant about 29,000,000 gallons of water, in addition to 8,000,000
gallons of sewage. It would, therefore, be quite clear that it was
perfectly absurd to think of pumping any cousiderable portion up on
to the clay land they had selected, and also on technieal grounds it
was very inadvisable to do so. The irrigation works in Berlin were
not sufliciently advanced when e was there for him to sce all that
would be done. ‘I'he chief produce at that time was vegetables
and rye-grass. There was a great deal of prejudice against the
vegetables ab first, but they had since been reported as satisfactory.
He was not prepared to defend the ventilation of sewers by soil pipes,
except under such conditions as he had described. The apparent
increase of the death-rate of Frankfort, to which Capt. Galton had
referred, was due to peculiar circumstances, Iormerly the people
of Frankfort, and more especially the working-classes, were under
considerable disadvantages in regard to the marringe laws, having to
show that they were in a position to maintain a household before
they were allowed to marry. The consequence was a greab many
migrated outside of the town for the purpose of marrying. When
the Prussians annexed Frankfort they opened the gates to all and
made it a purely free city. An entirely different class of people
at onee entered it, causing so large an increase of population that
the death-rate, especially among children, was at once affected.
Then again the large suburb of Bornheim was incorporated in 1877,
the death rate of which was 381 per 1000 in 1879. Such a high
death-rate naturally affected prejudicially that of the city, until the
remedial works could be extended to the suburb in question.

With regard to Capt. Galton’s remarks as to rates of mortality
given in columns 28 and 29 of the table attached to his paper, shew-
ing practically no advantage aceruing from the works of sewerage,
that gentleman eannot possibly have examined the tables ab all care-
fully, for there are only two cases—namoly, those of Chemnitz and
Frankfort-on-the-Main—where the mortality does not show an im-
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provement, That of Frankfort I have dealt with, and that of
Chemnitz is nccounted for by a very severe epidemic of small-pox
during tho period referred to, whilst on the other hand, the fol-
lowing cities and towns shew the following reductions : —

Berlin..... . 23, or from 31+73 to 2900 per thousand.
Bochum.... 352, ,, 8441 to 3089 "
Dantzic .... 7785, , 30651 to 28:66 "
Dortmund .. 672, , 3437 to 27-65 "
Frft.. ..., 519, ,, 2939 to 2420 "
Ialle ...... 500, 30°00 to 2500 "
Ilcidelberg .. 486, ,, 2704 to 2318 .
Linz ...... 10117, ,, 429 to 3273 .
Mayence.... 310, ,, 298 to 267 »
Munich .... 830, ,, 360 to3l4 .
Paris ..... . 547, ,, 2975 to 2428 .
Wiesbaden.. 600, ,, 2800 to 22-00 .

As to coping with rainfalls he remarked that in a distriet in Leices-
ter in which the rainfall had been most completely separated from the
sewage he found that still no less than 50 to 60 per cent. found its way
into the deep sewers. 1t was quite true that a great deal of dissatisfac-
fion was felt with open ventilators in cases, such as Leicester, where
they had to deal with an old system of sewers. A large number of
sewers with which they now had to deal were put in by private
owners in a very defective manner. Many of them had consequently
become sewers of deposit, They could not expect open ventilators to
be so satisfactory under these circumstances as in such cases as he
had alluded to as prevailing on the Continent, but he had yet to
learn which was the better plan, whether they should keep the sewers
hermetically sealed like gas retorts and allow the sewer gas to
penctrate the interior of the houses, or put up with some little
inconvenience by allowing the sewer gas to escape in the centre of
the roadways,

On  Circular Iospital Wards,” by II, Saxon Sxerr, F.R.I.B.A.

Tor proposition for constructing hospital sick wards upon
what is known as the ¢ Circular System,” was first made in
this country during the latter part of 1878, about the same
time that the foundation stone was being laid in Belgium of a
hospital infended to be built upon this principle.

_ The design for this building, the Antwerp Givil Hospital, hav-
ing received the approval of the Communal Administration of the

town, was referred to the consideration of the Council of Public
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206 CIRCULAR HOSPITAT, WARDS,
Hygiene at Brussels, but this hody strongly condemned the
erection of civenlar wards upon grounds which, now the building
is ereeted, would appear to have heen correct. Nevertheless,
the work was proceeded with and the huilding is now opened
and may be inspeeted by those interested in the question,

No other continental nation has, tomy kum\'lv(,ge, considered
this new system worthy of imitation, but in ngland, many
similar hospitals have been crected, and if is, 1 believe, in
contemplation to erect others,

There is something very fascinating about the conception of
a cireular ward, and superficial consideration of the question
would lead to a belief in the soundness of the arguments
advanced in favour of the system; indeed, T was myself disposed,
before critically examining the matter, to allow that its ndoption
might possibly be productive of some if not all the benefits
promised Dby its advocates. This illusion was, however, dis-
pelled when lately T had oceasion to study the question in
all its aspects for the purposes of a report to a public body
prepared to ercet this class of wards upon my recommendation,
and I propose now to show the reasons that led me to the
conclusion that parallelogram shaped sick wards are in every
respect much more economical hoth in first cost and in manage-
ment, and that no advantage is to be attained by the increased
outlay consequent upon the erection of wards of cireular shape,

My present remarks will be confined to a consideration of the
erection of wards for general hospitals, and I do not propose in
this paper to deal with the question in its application to fever
or other wards for special cases. Nevertheless I am equally
convinced that the circular system as now advocated is wrong
in any kind of hospital building whatever be ifs speeial use or
locality; but to deal with the question in its application to
other than ordinary hospitals would involve considerations
which the time at my disposal on this oceasion will not allow of
being entered into.

It will be well to first consider what are the conditions
necessary to be observed in the planning and construction of
general hospital wards.

First as to the number of patients. I have the authority of
Miss Nightingale and of many lospital superintendents, for
stating it to be essential that hesides the ordinary murses and
attendants every ward should have the constant presence of one
head nurse in the day time and of one nurse at night time, and
that these head and night nurses could cach properly overlook
forty patients as a maximum ; but taking into consideration all
the essentials for proper discipline and facility of administration,
the number of patients in any one ward should not exceerd

MR
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thirty-two or he less than twenty ; also, that in all cases one or
at most two separation wards, each for the accommodation of
one or at most two patients, should be attached to the large
ward, but not so as to communicate with it direetly. All the
wards should, however, adjoin the rooms oceupied by the nurse
having charge of the patients contained in them. '

Except in the case of separation wards, wards of small size
are decidedly objectionable, beeause they arve (says Miss Night-
ingale), “unfavourable to discipline, inasmuch as a small
number, when placed together in the same ward, more readily
associate together for any breach of discipline than a larger
number.” * — And it is also pointed out by her that one head
nurse, or one night nurse, could not so efficiently superintend
and overlook a number of small wards as one large one,

Each large sick ward, whether it contains ten or thirty
patients, must have attached to it at least two w.e’s and a
slop sink, separated by cross ventilated lobbies. A Dbath room
should also adjoin ench large ward. It is therefore clear that
the fewer the patients in each ward the larger will be the total
number of nurses required in the cs’rablishmﬂent; and the greater
will be the multiplicity of nurses’ rooms, water-closets slop
sinks, bath rooms, and other sanitary offices. ’

Suppose a hospital, to be designed for the reception of 576
patients, 540 of whom are to be placed in cighteen parallelo-
gram-shaped wards containing thirty each, and the remaining
thirty-six in smaller and adjoining ‘separation wards, If the
buildings are three stories in height there would be six pavilions,
but if, as I shall show, twenty-two patients only can be placed
in the large wards because ‘they are of cireular shape, then
cight pavilions would be required instead of six, and fwenty-
four wards instead of cighteen. In both cases these wards and
pavilions are assumed to be of the same size,

It has been shown that the services of one head and one
night nurse must be provided for cach large ward, and it there-
fore follows that the adoption of this civcular plan would involve
the additional cost of twelve nurses for the six extra wards.

The two extra pavilions containing these six wards would also
necessitate the additional services of one scrubber and one porter
for carrying coals and meals and attending the fires, furnaces,
&-c.! ‘mul the salaries, uniforms and maintenance of these 14
additional officers cannot be put at less on the average than
£ar0 a year each, or a total of £700. | °

The additional cost of fuel for the warming and hot water
supply to these two extra pavilions may he pu?;3 at a minimum

* Notes on 1lospitals, by Florence Nighiingale, 1863,
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208 CIRCULAT HMOSPITAL WARDS,

sum of £200 per annum, and the outlay for soap, soda, &e., for
cleaning and the periodical whitewashing, pamting, :rn‘ul repair

q ] ' Vi
cannot be put at a less sum than £100 per annum. 1 l:clcfn]u.
the total additional establishment charges consequent an]:Il t'le
adoption of the circular system would be £1,000, as follows,

Viz.i—

12 extra Nurses

1 , Serubber bat £50 per annum each... 700 0 0
1 ,, Porter

Extra Fuel cor 208 g 8
Soap, soda, &e. and repairs ... veo o 10

——

Total £1,000 0 0

——

This sum capitalised at 3 per cent. (33 years’ purchase) wouh}
amount to £83,000 and this represents the ﬂ(l(lltl()ll:l'l coit'(l)
maintaining the1 576 pa]iients fsupposcd to be housed in wards

siemed upon the circular system. )
(lc'l]“Tll(lae:(ll(l(l}ti()llal cost per 1,000 patients would be £57,392 and
this cannot be considered a large estimate seeing t(hnt Miss
Nightingale inher work on hospitals shews that where 9 lmtl(':rnfsl,
only are contained in a ward as against 32. patients 11} a]\{ .1{)(
the additional capitalized ouilay for mursing only would be

96,773, o
£11‘\T[(;),\:-'7?15 to the relative cost of ecrecting the buildings—a
question involving primarily a consideration of the requsite
sizes for the wards. . -

There must be much diversity of opinion amongst medica
men and other authorities upon this point if we are to judge
from the dimensions of recently constructed ]lOS‘pltﬂ]S. 11,300

Capt. Douglas Galton considers that between 1,200 :m‘(l g
cubic feet of air space per bed is all-sufficient. l\llSS‘]_‘ 1(;1(,‘1]1'0(;
Nightingale asks for from 1,200 fo 1,500 feet. Dl.l :11(11\16;*0
speaking of hospitals generally, says that the space smul e
from 1,500 to 2,000 feet (the latter quantity referring no (‘]011
to fever and the former to general hoslntuls?. Dr. de (}'“-lil-
mont in his Report upon the Norfolk and Norwich ]ws'll)‘]ft"l 5
shews upon mathematical bases that \\'herc.gnml \'Cll}l i1 1211
exists no advantage is gained by making the air space ol farge
wards greater than 1,200 feet per patient, _ 1o cubio

The report of the committee appointed fo consider t e Clt‘l] )qt
space of metropolitan workhouses and infirmaries staf‘cb] 'l;re
the cubic space to be allotted to 01'(1111:11')"swk patients m mt &
wards “should not be less than 850 feefs” but it 1s stlpul‘al .e](c
that no space above the height of 12 feet from the floor-
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shall be included in the caleulation, This committee consisted
of the following eminent authorities, viz., Drs. Thomas Watson
(chairman), Henry W, Acland, Francis Sibson, W. O. Mark-
ham, and John Randall, Capt. Douglas Galton, Messrs, Ure-
dale Corbett (Local Government Board Inspector), Timothy
Holmes, 10.R.C.S., and Charles Hawkins, F.R.C.S.

In my own practice, I have crected four large parish infir-
maties, holding in the aggregate upwards of 2,500 ordinary
sick patients, with less than 950 cubic feet of space to cach,
and the medical officers of these establishments have not found
it necessary at any fime to order the removal of any of the
beds, as was contemplated, should one or more extraordinarily
severe cases at any time be developed, and seem to call for
increased space. ,

The Moabite Hospital at Berlin gives a space of only 864
cubic feet for each ordinary patient; but in this building one-
fourth of the cases treated are stated to he of an acutely
infeetious character,® and we may presume that a Jarger space
would be allotted for this class of patient. Yet the death rate
at this cstablishment, I am assured by eminent men who have
examined the returns, is not above the average of other German
hospitals,

The proper size of hospital wards is not however to be deter-
mined by mere cousiderations of the greater or less quantity of
air-space requisite for the well-being of a patient, for Prof? de
Chaumont in his report before referred to, has clearly shown
that where by good ventilation a proper change of atmosphere
is constantly effected, it matters not within reasonable limits
what is the size of the ward, The question must be decided
principally by consideration of floor space, and here again ex-
amples and opinions are sadly diverse,

The Moabite Hospital, and the four parish infirmaries pre-
viously alluded to, contain about 70 superficial feet of floor
space per ordinary patient, and this is the quantity recom-
mended by the before-mentioned committee of experts.

1“Cﬂp.t. Douglas Galton asks for from 90 to 112 feet, Miss
Nightingale from 100 to 104 feet, and Dr. Parkes and
Prof, de Chaumont, from 100 to 120 feet. In each case these
authorities scem to determine their maximum and minimum
by the question of whether or no accommodation is to be pro-
vided avound the bed for students, Z.c., whether the hospital is
or 1s not to be designed for a medical school,

m . e

The disposition of the superficial space determined upon,
whatever it may be, involves two important questions, viz.: the

* Hospital Construction and Management, London, 1833,
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210 CIRCULAR IOSPITAL WARDS,

width of the ward, and the distance apart of the beds, Tiwenty-
four foet is conceded to be for all purposes of administration
an all-suflicient width for any hospital ward, and inasmuch as it
is of the highest importance that cach bed should have the
largest possible space surrounding it, this width would, T appre-
hend, never be exceeded, were it not for_th.e desirability of
reducing the length of a ward to within a limit not excceding
feet.
12911 parish infirmaries the prescribed distance apart of the
beds, i.e., the bed space, is 6ft.; but 7ft: 6in. or 8ft. is the
width more generally adopted, and hence it comes about that
the breadth of the wards is necessarily increased in some
buildines to as much as 30 feet.  And here 1 would point out
that the advocates of the cireular ward system 111\':11'1.:11)1)":111(1
wronaly usc the term “wall space” as synonymous with “hed
spacc{;”. or the distance n])art from centre to centre of the heds;
and they often improperly caleulate this distance apart of the
beds bv‘dividing tlle total length of the cu'.cumfcroncc of t.he
circle 'by the number of beds, and so arrive at a deceptive
result, . '
* Take, for example, the description given in The gjmldgr, of
May 9th last, of “A projected Military Hospital designed
upon the circular system. 1t is there stated that the wards are
ench to be 6Gft. internal diameter, and that they are to hold 26
patients: thus (says the description) “each patient will have a
wall space of 8ft.” L o
As a matter of fact,if this military ]lOSplfﬂ.] 15 ever crepted,
and 26 patients crowded into its wards, each will hf_we a lineal
wall space at the heads of their beds of 7ft. 4 in., but the
corresponding distance at the bottom of the beds will be but
Gft. 3in.; that is to say (the beds being 3ft. wide) the distance
apart of them will be 3ft. 8in. only. And, thercfore, if it 1s
required to know what really will be the space given per bled
in this proposed hospital, as compared with the quadrangular
lan of ward, we must caleulate the average distances apart as
riven above of the beds at the heads and at the feet, and then,
© stead of the delusive 8ft. of wall space, we shall find that the
actual bed space per patient in this proposed hospital would only
. 94in. .
beTGfltc above results would be arrived at by deducting
6 feet G inches in width for ecach of the entrance lobbies, and
then planning out the feet of the beds at an equal distance
apart, and radiating them towards the centre of the circle. ,
Then with regard to the height of. hospital wards. It is only
Professor de Chaumont who expresses any decided opinion upon
this point, and: the conclusion he arrived at that 12 or at most
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18 fect is all sufticient, has since been confirmed by the results
of experiments made by two eminent American physicians,
Drs. J)uwlcs and Wood,® who proved to their satisfaction that
no henefit arvises from making wards higher than 12 feet, It is
also no doubt npon these conclusions that the recommendations
of the cubic space committee hefore referred to were hased.

Most other authorities regard the question of height as quite
subsidiary to that of floor space, as decided by considering the
width of the ward, and the distance apart from centre to
centre of the beds,

I have been particular to cite the opinions of these great
authorities as to the requisite dimensions of ordinary wards,
because I am about to show that it is practically impossible to
design a circular hospital ward within the Hmits they have Iaid
down, withont causing a useless multiplication of wards, ward
ofices, nurses and domesties, resulting in an enormous and
wasteful outlay, first in the ereetion of the buildings, and for
all time in the annual establishment charges ; and my argument
would therefore admit of contention if it could be shown that
in the illustration I am about to give, I exceeded these limits,
for it will be scen hereafter that the smaller we take the
units of space the greater will be the cost of the circular, as
compared with the parallelogram-shaped ward; and I therefore
propose to take for illustration a ward of dimensions which shall
approach, as nearly as possible, the maximum quantities asked
for by the hefore-mentioned experts.

A parallelogram-shaped ward (see fig, 2, page 217), containing
30 beds, and being 28ft. wide, 120ft. Tong, and 14ft. high, will
contain 1,568 cubic feet, and 112ft. of floor avea per patient,
whilst the bed space will be 8 lineal feet per patient.

A cireular ward (see fig. 1, page 216) of equal superficial floor
space would be 65ft. 6in. diameter, and if it is required (as for
proper comparison it must be) to keep the beds the same distance
apart as in the parallelogram shaped ward, this space wonld
not contain so many even as 22 beds. Tor if we consider
the feet, of the beds to be 7ft. distant from the outer wall (6ft.
Gin. for the length of a bed and 6in. space between it and the
wall), and the width of the two lobbies as 13ft., we find that if
there are 22 beds, the lateral distance from centre to centre of
the feet of each is Gft. 9in., and the corresponding distance
hctwec:n the heads 8ft. 8in., thus giving an average distance of
7ft. 8in. only as against the 8ft. space of the parallelogram
shaped ward. The result is that by the adoption of this cir-
cular plan we should have a ward containing less bed space

¥ Report of State Board of Health of Massachussetts, 1879,
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212 CIRCULAR HOSPITAL WARDS,

and in round numbers respectively 41 superficial and 571 cubie
feet per bed more than we started by admitting was necessary
for the healthy condition of the paticnts.

The dotted line upon the plan (Fig. 2) encloses the central
space thus wasted in each ward, amounting respeetively to 896
superficial and 12,553 cubic feet. '

Various ingenious suggestions have heen made for the disposal
of part of this space, One proposes to ereet a stairease whicl,
aceording to his plan, would occupy 250 superficial feet out of
the 896, and at the Autwerp Ilospital, a still less quantity is
enclosed to form a room (ostensibly, but never, I believe, in
reality) for the use of a nurse.  Dut besides the practical
inutility of adopting these expedients, it will be seen that any
such obstruction would only angment the diflienlties of cross
ventilation already created by the necessity of having the
windows between 60 and 70 feet apart.

What then is to be done with this saperfluous space? It
has to be built, to be kept clean, to be ventilated, to be heated,
but worst of all it has to be paid for; and at what cost 1 will
now consider,

The two additional pavilions previously shown to be necessary
would cost, including heating, lifts and fittings, £26,800, and
the outlay for the additional accommodation of twelve nurses,
iuclmling: furniture and accessories, wonld amount to about £700,
or together to £27,500. It will be observed that I have not taken
into account the fact that the six remaining wards being built
upon the cireular system must of necessity be of more costly con-
struction than if they were built up on the parallelogram principle.

This sum of £27,500 represents the -additional cost for 57 0
heds, and is at the rate of £47,743 per 1,000 patients. At]dmg
to this the capitalized cost of nursing these 1,000 patients,
previously shown to amount to £57,392, we find that if the
cirenlar system is to come into vogue, we must he pl'epfn'ct_l for
indulgence in the luxury (if it is one) at the rate of £105,139
for every 1,000 patients. )

Should it suggest itself to any one to enquire how a circular
would compare with a parallelogram shaped ward if hoth were
designed to contain 30 beds, an_average distance of 8ft. apart,
it would be found that the eciveular ward must be 87ft. 9in.
diameter, and conscquently the waste or wimecessary space M
the centre of it would amount to no less than 2,705 superficial
feet. Moreover, it would Dbe evident that the height of such a
ward must be raised considerably if any sunlight at all is to
approach the centre of it, and supposing this additional height
to be, say 3ft., the quantity of waste or unnecessary gpacc 11

one ward alone would amount to 64,180 cubic feet. But this
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is not all, for it would follow that the adjoining offices, separa-
tion wards, nurses’ room, staircase, &¢., must also be raised.

It will hardly be neecesary I think to trouble you with the
figures which would show the additional cost of this plan to he
even greater than has been proved to result from a comparison
of two wards of equal area, but with fewer beds in the one of
cireular shape.  Neither need T point out to you how much all
the other difticulties of ventilation, lighting, heating, and want
of cheerfulness would be enhanced.

Advocates of the system however say, “we have nothing to
do with the cost; what we desirve is to erect that description of
building, whatever it may be, which best adapts itself to the
cure of the patients to be contained in it,” and within reason-
able limits this view of the question is no doubt a right one.

But I have searched in vain for any substantial arguments
shewing that from this point of view the circular is any
improvement upon the parallelogram shape of ward, and T have
little doubt that no suc}l arguments conld exist unless it can be
shewn that in contravention of nature’s laws air would as freely
pass through a room from one side to another when the
windows are 60 or 70ft. apart, as it would if those windows
were from 24 to 30ft. apart. It would also have to be demon-
strated that in defiance of all mathematical rules, when the sun
was shining or the wind blowing against the straight wall of a
parallelogram shaped ward, less air and sun would penetrate
through its window openings than would penetrate an equal
number of window openings of the same size contained in the
wall of a cireular ward. And then, having proved this anomaly,
it would be necessary to define the process by which as large a
quantity of air and sun could be brought into the circular ward
through its 22 windows as could be brought in through the 34
windows of the parallelogram shaped ward.

"This being made evident the contention must be upheld that
a ward having the distance of its parts from the windows
varying from 1ft. to 33ft., is as cheerful as one the parts of
which vary similarly from 1ft. to 14ft. only. And if must be
shewn that this cheerfulness will not be diminished by the
height of the cirenlar ward being 1th only of its diameter as
compared with the parallelogram shaped ward, the height of
whicli would be one-half its width,

But supposing all these difficulties to be surmomnted, it will
911]_)' have been shown that in the points referred to the circular
is as good as the parallelogram system, and then what is left to
compensate for the £103,000 outlay before referred to?

It canuot be contended that for the purposes of a medical
school, where it is desirable the greatest space for students shall
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CIRCULAR IIOSPITAL WARDS,

be given round and about the patient, that the constriction of
the feet of the beds, consequent upon their radiation towards
the contre of the circle, is an advantage. It cannot surely b;:
argued that it is a desirable ¢ 1'1‘a11gcn\81t to place a nurse (as at
the Antwerp Tospital) in the centre of a sick ward, hreathing
all day its more or less foul atmosphere, rather than that she
should e assigned an adjoining room, having a window throngh
which she could overlook the patients, Neither ean it be said
that if this central space is occupied by a staircase, that such
staircase would not be better placed (as in the parvallelogram
system) away from the ward and adjoining and aiving divect
access to the nurses’ rooms, separation wards, and ‘other oflices
and so avoiding the necessity of all persons and things passinf:
ﬂu‘ough_and disturbing the oceupants of the large ward. °

And if, then, these deviations from past ln'azticc cannot he
shewn to be improvements, what is left for those who would
;tlll_be admirers of the new system to put forward as a claim
Ioilni:tlzr isll.ltl-).momy over the old one? I cannot say, neither can

_Capt. Garroy, C.B., F.R.S. (London) said he also had been struck
with the radiation of the beds in the Antwerp hospital. The central
room for the nurse was an impediment both lo the cheerfulness of
the ward and the free circulation of the air, besides being an utterly
useless place for anyone to live in permanently. The building was
designed to be very largely artificially ventilated, but unfortunately
the apparatus was not at work when he was there. 1o had had
similar experience elsewhere, and although he had often wanted to
examine the arrangements in artificially-ventilated hospitals, it had
always happened that they were not in working order. o agreed
entirely with the arguments which Mr. Snell had adduced, and wished
the various hospital authoritics contemplating the construction of
cireular hospitals would read his paper. °

Prof, o1 Cmavyoxt, M.D., FILS. (Southampton), said he was at
first a'ttmcted by the cireular design, but he confessed the objections of
Mr. Snell were very diffieult to answer. The Antwerp hospital was
by no means attractive in appearance, and to place a nurse in the
cage in the centre would be simply monstrous, The adoption of {his
system would, he feared, not answer the expectations of its pro-
moters. Yet the matter was one of great importance, seeing that it
was now sfrongly advocated by the Dirveetor of Works ab the War
Office, and the proposal to build a hospital on this principle at Malta
was now seriously enfertained. He would take care that Mr, Snell’s
paper was hrought before the notice of the War Office.

Ml\[v. H, H. Corrixs (London) agreed with the views expressed by
r. Sneil. Circular hospitals were undesirable if on the score of

1[, SAXOXN BNELIL.

expense alone.
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To construct n circular building was ab least a third

more costly than to build a parallelogram. At the same {ime, he
admitted there might be somo excuse for building a circular hospital
in the case of o site which would ill ndapt itself to any other form of

construction.

Mr. I. C. Ronixs (London) thanked Mr. Snell for his paper, and

way gl

ad to know it would come under the notice of the War Office.

1Ie looked forward to the time when tents that could be taken down

and destroyed when their purpose was fulfilled would
colossal hospitals, or better still, removable buildings on

gystem.

supersede
the Tollét

1o felt he must concur with the views expressed by Mr.

Snell, confirmed as they were Dy such high authorities as Professor de

Chaumeont and Captain Galton.
was much taken with the Antwerp Hospital on seeing it

1Te must confess, however, that he

during its

construction, and he thought it unwise to condemn beforehand the

leating and ventilating processes 50 intelligently and scientifically

designed and executed.

Mr. Gorpox Syt (London) said he could not concur in all

that had been said, e feared Mr. Snell had somewhat e
lis ease, in addition to which there were some features

xaggerated
about the

cirenlar ward system that demanded more attention than had been

paid to them.
great importance.

Tor instance, the question of shape of site was of
It was quife possible to have a site (upon

which a hospital must be builf) that would adapt itself to a circular

building far better than to a rectangular one.

A circular ward

would stand less chance of interfering with a neighbow’s rights of

light and air, and would admit of freer ventilation.
a cireular building had advantages over an oblong one, whil

In aspeet also,

e in regard

to cost he had it on the anthority of twe architects who had actually
built cireular hospitals, that in some respects this form of building

was really cheaper.

1le also urged that the cireular ward afforded

advantages in administration in the way of facilitating control and
minimising fatigue which were not possessed by the rectangular or

oblong ward, and he considered the circular form of war

d, notwith-

standing what had been said against it, deserved careful attention.

M. . Saxox Sxert (London) in the course of his
tended that no hospital ought to be erected upon a site so
area that rights of light and aiv had to be considered;

reply, con-
confined in
and le did

not hesitate to say that wherever, upon this plea, circular wards had
been built, rectangular ones would have answered the purpose far

better. e failed to see how circular wards could g
facilities for ventilation than those of rectangular for

ive greater
n. In the

latter the foul emanations from the patients were removed by outlets
into flues situated in the walls directly over the patients’ heads.
Surely this was a better plan than carrying the deleterious matter

across the ward, a distance of 30 to 35 feet, into the ce
as recommended by the advocates of the circular system.

ntral shaft,

SRR T

g oty

Lot

Prre Tt

T4 3 A

LT

T IR T A WP e e

e At — A
T :

™
Y ) e A e SR Gt L 2

¢

oy




o I e, . e S WIS o S ...__._. - i TN et
o R i M T T e T Nt ot Crmpspacar e s
TP - h n PRI " 5

el ennc’

. .;. " NPT A T B T TP At e S e P S L
i ek B - s ) il
— — Dmaperty
P Py s S L AT LT T L ST HH‘.»..HI..-.;II.”E“
e T : % SRR e S I XY
: T U e e e T .
ey " = ._ :

‘l[aUl Ut 0 1993 (03 aeog SPeq 0% mﬂmdﬁ.ﬁoo

*SPAQ JO 2IJUID 0 DIJUDD WOIF J90Y §
“OPIAL J99] QF
*Suo[ 9993 021
—SUOISUDWI(]

1, SAXON BNELL,

T DI OL VaAuv TVALE I0 AUV Ay TVIIISOT] AAJIVIQ-TTIDOTITIVAV ] V JdJ0 NVTJ

= < 3
him]
= 2 .E
r.a -
= 3 =
2 L
- —
= 5 -
=
- P o
Vu = ]
]
: = g o
g £ = 3
= - = =
= B k7] 2
[ [l - w
- [ e
- tn -
! = & s 8
| (] St
- et [
ﬂ = [ob] n.w sm
=] = E o ¢
= =~ S =«
- _—
2 = T 5273
- w
= w2 == =
= I, = I3}
2 5= S E 5
= - — T e
— e -_ 2
2 = -5 @
- =) el OO
a =T =t
- -,
, = .m.w ..n..w Q0 & owm
N e S DL O
: ] Lol i ..hue
. - D W -
A N th © O IS
g <3 = ™ o
: =) = ]
a4 ) ] =
X - 3 o
¥ 2 gl m m
' — . .= Z
. ~ P a &)




H

b ot

P BT Ay S b T Al o W U T F L Y

R

Sk o3 ik ] o s un
e

-

i e e ot v

B e s

e

e
T

LTSN PSR I ST SRS

218 SMOKE ADATEMEXNT.

On © Smoke Abatement,” by W. R. E. CoLrs,

TraT smoke should be prevented is now, to a large extent,
admitted. But the reasons why it should be so have yet to be
far more clearly and widely ap ywehended by the public at large,
if the Samitary Institute of Great Britain is to indulge any
reasonable hope of ultimate success in that department of its
work which relates to the purification of town atmosphere. 1
purpose to refer very briefly to these reasons, and to submif a
few observations upon the subject, my remarks being based
upon the result of the painstaking enquiries and serious reflec-
tions of many persons who have given special and earnest
attention to the matter.

1. The health aspect of the question—It cannot he too widely
known that the death-rate of towns is considerably inereased
by the smoky condition of the atmosphere,  Diseases of the
respiratory organs and diseases of the zymotic class are alike
more deadly in those towns which are most smoky. The evi-
dence which las been collected in relation to the health aspect
of the smoke question is very ample, and in a very nofable
degree it is free from conflict of opinion. The opinion of the
medical profession has heen expressed strongly and unanimously
against smoke, Physiologists, too, have been consulted, and
they have carefully determined, and clearly explained, the inju-
rious operations of a smoky atmosphere upon animal life. Not
only have health records supplied statistical proof of the fact
that in smoky districts the duration of life is shortened and
health is deteriorated, but scientific investigations have done
much to explain the precise causes of these mjurious cffects of
coal smoke. Among these causes may be mentioned one that
is often overlooked, viz., that light is obscured by the smoke-
cloud, and thus we are deprived of one of the most cssential
olements of animal life. It has been said by one of the most
eminent physiologists that sunlight is almost as important to us
as the food we cat. It may be, perhaps, well 1o mention that a
few of that injurious class of persons, whose little knowledge is
a dangerous thing alike to themselves and to those who receive
and disseminate their statements without any reflection or the
least inquiry into the truth or falsehood of what they hear,
lave said, and have actually written letters to the newspapers
to urge that there is ¢ a plea for smoke in town atmosphere,”
on the ground of its being antiseptic, or, in other words, that
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smoke has the quality of destroying the germs of disease.
Now, so far as the most careful inquiry and reflection enable us
to judge, there is not only no single tittle of evidence in support
of this assertion, but, as I have shown, the whole of the most
celiable evidence obtainable points in exactly the opposite direc-
tion, and proves that a smoky atmosphere is positively deadly in
many cases, and is always more or less injurious to health. I
may add, because 1 think it is very important to prevent base-
less assertions passing cwrrent, that our present knowledge goes
to prove unmistakeably that it would be physically impossible
to destroy any of those minute organisms or “germs,” as they
are popularly ealled, which are supposed to produce or propagate
certain discases, without making an atmosphere in which it
would be absolutely impossible for human beings to exist. In
other words, we should be obliged, in order to kill the * germs,”
to kill the people! Thus it would appear that the assertion
that smoke is valuable as an antiseptic is not only baseless but
is absolutely foolish. The same class of persons who have put
forward the notion that smoke is antiseptic, have also advanced
the idea that smoke may be good beeause the earbon in it is a
« deodorizer.” This theory would appear to be almost equally
foolish with the other, for though carbon in some states and in
some quantities has deodorizing qualities, we could not endure
an atmosphere so charged with it as to be deodorizing. And 1
believe we may take it as a fact that the deodorizing agency of
the carbon in our densest smoke is practically “nil.” Any persons
who wish to study these questions closely will have no difficulty
in finding abundant means of advancing their knowledge; but
T would beg all to consider the matter broadly in the light of
their ordinary common sense and common experienee, and they
will, I think, need no other evidence to convinee them that they
are not so well and vigorous in a smoke-polluted and darkened
atmosphere as they are in pure air under an unobscured sky.

9. The moral aspect.—You will not be surprised to hear that
those persons whose knowledge of the poorer classes of the
community is greatest, and whose labours are directed to
ameliorating their condition, are very urgent in their desire to
see smoke abated, Intemperance follows as the almost natural
consequence of lowered vitality and debased surroundings, To
the poorer classes the subject of smoke abatement is one of
even greater importance than to any. Their homes are for the
most part in the least ventilated and most smoky districts.
They are less able than other persons to get away to fresher
air and cleaner smrroundings. To them the expense and the
labour of keeping themselves and their homes clean are things

. - D L - - L] L]
of vital consideration.  To war successfully against dirt 1s
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222 SMOKE ADATEMENT.

The Sources of Smoke.—The smoke from industrial works has
long Leen under a certain degree of legal restraint, hut do-
mestic chimueys, which in the aggregate generally produce the
largest amount of smoke in our fowns, are absolutely free to
emit as much smoke as the occupiers choose,  Therefore it is, I
think, the more noticeable that it is now demonstrated that
smoke from this source can be, and is being to some extent,
prevented.

The chicf reasons alleged for continuing smoke from domestic
chimneys should be noticed, and they may be summarised as
follows :

1. The comfort of the open fire~—This reason is a good deal
shaken when people consider that there are a good many dis-
comforts connected with the system, such as the warmth
being unequally distributed, the operation of coaling being
dirty and troublesome, chimneys requiring frequent sweeping,
and their often smoking, &e,

2. The advantage of ventilation derived from the open coal-
fire—This reason also is considerably shaken by the recol-
lection that instead of getting sufficient ventilation, we often
get only draughts of cold air drawn direct to the fire-place,

8. The expense of altering the existing stoves—'This objection
is untenable in the numerous cases where gas-stoves are avail-
able, from the fact before-mentioned, that they are to be pro-
cured on hire fitted ready for use; and they might advantageously
be used for cooking purposes even though the existing system
were maintained for warming living rooms.

4. The impracticability of applying restraint.—It is said to be
impracticable to apply restriction of any kind to domestic
fires, because the “ Englishman’s house is his castle”?  The
fallacy of this objection is at once apparent when we remember
that the restraints on domestic habits are already numerous,
and in many instances they are far more encrous than those
which would be necessary fo check the evolution of smoke,

The prospect of abating smoke.—This lies, I think, in the
hope of these several things :—

1. That the scricus moral and material evils which are asso-
ciated with a smoky. atmosphere may become more widely

recognized.

2. That it may hecome generally known that smoke is not
a necessary concomitant of heating; that as a fact it may
practically be prevented, and therefore it reasonably should be
restrained in populous places, the operation of the law bein
extended gradually in the case of existing premiscs, anﬁ
peremptorily in the case of new buildings.

3. That it may become popularly observed that our social
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habits and industrial avts have reached such a position as abso-
lutely to require more cconomical and more convenient heating
methods than those now generally prevalent, and which, for the
most part, unnecessarily produce smoke, .
Tn conclusion, T would particularly urge that the observations
T have put forward for your consideration may be interpreted
in their broadest sense. I do not by any means seek to imply,
as some do, that the prevention of smoke is quite easy, and that
in cvery individual instance an immediate benefit is to he
obtained by preventing it.  On the contrary, I know that it
frequently pays the individual hest, and saves him a good deal
of trouble to continue making smoke. But that does not, I
submit, in one whit invalidate the general conclusion of the
whole matter, which is that on every ground smoke, in towns
especially, should be prevented by the action of an enlightened
yublic opinion and the restraining power of the law. I believe
that the advantages associated with smoke prevention are only
to be obtained, like all other advantages are, by certain sacri-
fices; but I equally believe that those sacrifices in the case of
smoke prevention would, in the main, be but very trifling in
comparison with the immense gain which would resulf.

Mr. Perervan Gorpox Syurn, F.R.IB.A., (London). We have
heard some interesting remarks about this troublesome subject which
Mr, Coles has put before us in a moral as well as a sanitary aspect—
both of extreme importance. I am glad to find that he has referred
to the domestic chimney, because I have often thought that the
domestic chimney is as fruitful a source of nuisanee as the manu-
facturers’ chinmeys. The old size of 14 by 9 inches I have often
heard avchitects say is not the best for creating a proper draught up
the chimney, but a great many avchitects and others are not aware
that it is the size laid down by Act of Parliament. There is an old
Act of Tarliament, the Chimney Sweepers’ Act, passed nearly fifty
years ago, which says that every chimney from a habitable room is to
be at least 9 inches by 14, and curiously enough the police ave the
partics to sce that this is carried out. 1 believe the police are
altogether unaware of this part of their duty. 1t is often suggested
that 9 by 9 would be a better size, and perhaps that point may be
referred to presently. Some of our provineial towns are certainly
great polluters of the atmosphere, and 1 have heard it said that
Shefficld, which is one of the smokiest towns in the kingdom, is
exempt from the Smoke Abatement Laws,

Mr. Erxesr IIane (Tondon) observed that Mr. Coles said very
truly that all physiologists agreed that the first and prineipal result
of smoke was to obscurc the rays of the sun, and thus destroy its

jrd

\,

A P e A A e

i

FarHAntan

ﬁqdl‘f.ﬂ:n‘

T
o Bl o

b ]

Y e

]
i
Kkl
il
X
M|
£
;.-é
b
L X
3
}.
¥
3

e

o

e~

oGk ST T =




e St LRI et it

Ladmd e e

C e e e . . .
e 4 TP et A s e R mm " -
n T —— o e by

e e _

[ pt

T R & i aair

9224 SMOKE ATATEMENT,

influence 3 but if we substituted for that, that when the sun’s rays are
struek down by smoke, conifers die, flowers eannot be made to grow,
wax cannot be bleached, every one would see at oncehow the influence of
the sun, which was essential to the physiological processes of life, must
influence inhabitants of cities, as it influences organie plants and
animals which show more immediately the want of sunlight.  When
he was a boy, roses grew abundantly in Kensington Gardens, and
his great delight was to go there and pluck them; but a rose could
not be made to grow there now, and the last conifer in Kensington
Gardens he believed died last year, and the last wax bleaching factory
disappeared from Shepherd’s Bush last year—all poinling to the
lowering of human vitality by the smoke fall. As to the means of
progress, a great deal depended upon voluntary co-operation of
individuals, and a great deal upon the willingness of magistrates to
enforce the law as it existed. As to manufacturing towns, according
to their methods of government, which he did not think they were
at all likely to alter, it was much the habit of taking care that legis-
lation should not outstrip public opinion, and with that view the
enforecement of penalties for the non-observance of the lInw was placed
in the hands of gentlemen supposed to représent public opinion, and
who would not enforce it more rigidly than public opinion would
allow. Thus it was that in manufacturing towns laws existed which
would prevent the smoke nuisance, but inasmuch as those who
enforeed the law were themselves producers of smoke, they interpreted
public opinion to be in favour of the smoke which they produced,
and as smoke inspectors were under the control of magistrates, who
were probably leading manufacturers, it was diflicult to see how the
magistrates could err. Parliamentary smoke was defined as issuing
from a chimney so densely that they could not see the sky through it.
A man, however, saw more or less acutely according to the impressions
which were passing through his brain, and a good many people could
see the sky when everything was black and smoky. Unless 1hey
made laws more stringent, their only other power was the motor
power of public opinion, and he thought they were disposed to rely
upon that. He did not believe they could cure everything by putting
into Acts of Parliament “ must * or “shall ” or *“ may.” e did not
think public opinion would bear that out, and his own experience
was that the introduction of imperative words such ag * shall ” was
apt to lead to a reaction, thus destroving the very objects they desired
to meet. Ile was delighted to find that Mr., Coles, who felt it his
duty to preach that crusade, had read that paper which he hoped
would have its eflect in that partienlar town, and that so far as the
law went it would be enforeed, and that individnals would use in
their own houses that kind of fuel and those appliances which would
most effectually prevent the unnceessary production of smoke. 1le
should be quite rewarded for attending that morning by the infor-
mation which the President had given, of the curious parliamentary
regulation affecting the size of chimneys. It had evidently been laid
down for another purpose altogether, and was one of those feudal
relies that they would have to sweep away.

DISOUSSION, 225

Prof. pe Citavyoxt, M.D., F.R.8. (Southampton), said he could
corroborate what had been said about the alleged antiseptic effect of
gmoke. It was an idea that people ran away with, and in scientific
circles the illusion was not dispelled. The experiments he had made,
in conjunction with Prof. McDonald, showed that the amount of
sulphurous acid in the air necessary to kill bacteria exposed to it,
would have to bo so large that no human being could possibly live in
it. That would dismiss altogether the supposed antiseptic effect of
smoke in the air. By putting against it the terrible counter effects
of tho absence of sun-ight, he thought the indictment against smoke
was complete.  With regard to the changes made in the methods of
the domestic consumption of fuel, one of the great difficulties with
reference to the adoption of gas was the high price of the commodity
in certain places, and he distinctly charged that against the gas
companies, 1Ie knew places where the gas companies, after paying
the maximum dividend, were putting to the reserve fund a larger sum
than they paid in dividends. e did nob think that ought to be
allowed. ~ The legislature stepped in and put a limit to the amount
of dividend, but he thought it ought to be clearly laid down that gas
companies, after getting the maximum amount of dividend, should
apply the surplus funds to reducing the price of gas to the lowesb
point. Then the employment of gas would be adopted on account of
its greater cleanliness and easier management. Some people objected
to tho smell in the house, but that was simply because the apparatus
was imperfect, for the smell could easily bo got rid of. There was
also the desirability of providing fuel gas of a cheaper quality than
the ordinary highly carburetted gas that they used for lighting. In
the case of lighting gas there was a small quantity of heavy car-
buretted hydrogen for the purpose of incandescence, but they did not
want, that in the case of fuel. They wanted the maximum amount of
heat and no deposit, and if gas companies could be induced to make
inferior gas for heating purposes, they might give 16 them at a price
which would be sufficient for all incomes. He was told that it could
be made for 1/- per 1,000 feot, and even lower than that. Some of
those improvements would no doubt bring the use of gas within the
reach of all, and if they could add to that the introduction of domestic
eleetric lighting, they would have arrived at perfection which was
certainly ideal. ITis first visit to Leicester had impressed him with
the freedom from smoke of the atmosphere, which he was informed
was attained by the quality of the coal which was consumed.

Mr. Frep, Scorr (Manchester) thought there was a dificulty in
adopting the suggestions of the last speaker. In Manechester they
had done a great deal to get the anthorities fo put down the smoke
nuisance ; they had got severe penalties legalized, and they now had
the power of inflicting a continuing penalty of £10 per day on any
manufacturer who excceded the limit of smoke production. The
increased powers held by the Corporation were however in abeyanee.
As had been pointed out by Mr. Hart, 1t was useless to expect
that inspectors wonld report offences created by persons upon
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il

whose goodwill they were virlually dependent for employment.  The
Society with which he was connected had on several oceasions em-
ployed independent inspectors, to show to what extent the oflicial
inspectors were failing in their duty, and they had proved that one
man could, in a week, report as many breaches of the regulations as
the town inspector had reporfed in a month. The result of the
action of the Manchester and Salford Sanitary Association, in the fivst
instance, was an immediate display of activity, the prosecutions for
cmoke offences increasing from three or four per week to many times
that number; but as the requirements of the Corporation inereased in
stringeney, all kinds of excuses were made, the familiar complaint of
«interforence with trade” doing good serviee in the interest of
offonders. The inactivity 'of the authorities in enforcing their
incrensed powers caused his Society almost fo despair of any con-
siderable permanent improvement. They were, however, directing
their attention mow to getting gas more generally used for motive
power, and for cookery, &e. There was one great obstacle to the
supply of clieap gas, as suggested by Prof. de Chaumont, viz, that it
would involve laying a second set of mains, which would be a costly
undertaking. In Manchester they were already very heavily faxed
in connection with the gas supply, the gas department having to con-
tribute £50,000 a year to the Improvement Committee. While that
arrangement lasted it was not probable that gas would be so largely
used for heating purposes as to call for the Jayving down of a sccond
cet of mains. If, however, Prof. de Chaumont’s suggest ion could be
carried out generally, the smoke question would practically be solved.

Me. Putse Seiens (London) thought that the size of chimney flues
ought to be brought under consideration. Architects and builders
were obliged to make chimney flues which were excessively large,
even in cases where they were for fireplaces in small rooms. In
Taris his attention had been especially called to the small fires
naintained in kitehen ranges, the large size of the oven, and the
quantity of heat whieh it was possible to obtain. The flues from the
large ranges in France were never more than nine inches in diameter,
and were circular in shape, so it was certain we were greatly in excess
in the size of the flues used here in England. e was ast onished to
hear that that question, viz., the size of flues, had not yet attracted
tlie attention of the opponents of smoke production, becauso it was
one of the first things that ought to be attended to.

Professor pE CitatmosT, M.D,, F.R.S. (Southampton). 1 apprehend
that the Act compelling the construction of large flues was in order
that the chimney sweeper's boy could go up them. Now that the
boy has been abolished, I think the size of the chimneys ought to be

altered.

Mr. W. Tarrensann (Bradford) observed that in many places of
manufacture where gas was used as a motive power, there was o
great disadvantage in the smell which was evolved from the gas and

ey AR

W. R, F, COLES, 227
which permeated the whole buildings, so that special apparatus had to
he put in toremove t, which would not have been necessaryif steamhad
been used. With reference to the cheapened supply of gas for heating
purposes, he remarked that he had lately come in contact with a
gentleman who was endeavouring to introduce an appliance for the
manufaciure of gas by forcing atmospheric sir through ‘a certain
liquid. 1f that idea could be carried out it would do away with the
objection to lay extra mains for the supply of cheap gas. ’

My, J. Gorpox, M.Inst.C.E, (Borough Surveyor, Leicester), said
that Mr. Coles had dealt chiefly with the introduction of gas stoves for
lousebold purposes. Prof. de Chaumont recognised that in Leicester
there was a very clear atmosphere, and he believed that was greatly

- due {o the authorities carrying out the Smoke Abatement Act as

fairly as in any other town, but it was also true that within the last
year or two, Leicester had taken almost the lead in the introduction
of gas stoves, The Gas Committee of the Corporation very wisely
sent out pamphlets showing the advantages of gas stoves, the effect
of which was that they had been introduced into over 3,000 houses.
e should have been glad to hear from My, Coles some allusion to
the character of the stoves themselves, There was in many instances
room for complaint that they produced an unwholesome smell within
the house. Then again, he should have liked to hear something about
abating smoke in factory chimneys by the most approved construetion
of the furnaces and boiler fires. Ie would very much like to see
more progress in the direction of improving the furnaces, so that they
could get rid of the use of boilers for steam and other purposes

involving necessarily the production of smoke even for so long a
period as that allowed by law.

Mr. Corgs, in replying, said he had endeavoured in his paper to
deal with prineciples and not with details. IIe had endeavoured to
draw attention to the fact that smoke was injurious, that it could be
avoided, and that it would be quite reasonable to put on additional
pressure through the law in order to suppress the emission of smoke.
With reference to the proper size of chimneys, he said that the area
of a chimney should bear a relation to the magnitude of the operation
which was to be carried on in the ﬁre-space? He agreed with M.
Lrnest ITart, that they must not rely so much upon penalties as
upon enlightened public opinion. e, however, recognised the fact
that penalties in many cases were very inadequate, and if coercion
was at all used it ought to be sufficiently strong to effect the object of
repression,  With regard to the price of gns,ohe said it was open to
communities to follow the example of Leicester and acquire their own
gnsw(_)rk.s, whereby the profits of the undertaking could be utilized for
the diminution of the rates or otherwise. The objectionable fumes
from gas stoves arose mainly from the mistaken idea that they could
use gas fgr heating and cooking purposes without eflicient communi-
cation with the chimney. Gas stoves should always be connected
with the chimney, so that the fumes could be withdrawn through the
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228 TVENTILATION AND WARMING.

flue. Another fact was that many gas stoves burnt what was ealled
Bunsen, or atmospheric gas, which was very liable to be blown out,
and a smell was caused by gas coming into tho room. It was
important when thus burning gas to havo the gas jet avea properly
apportioned to the air supply, and also to prevent the jels st riking
hack,” as it was called, which caused a very unpleasant smell from
the gas burning imperfeetly. In answer to Mr. Gordon’s query, he
<aid that the smoke from steam boiler furnaces could ho reduced fo a
considerable extent, by the use of mechanical stokers of the hest con-
struction, if the boiler power was adequate.  The reason of smoke in
many cases was that the boiler power was inadequate, causing {he
fires to bo unduly forced. By the use of gascous fuel known as
s« Producer Gas,” instead of crude coal, the smoke from steam boiler
furnaces could be entirely prevented.

On % The Ventilation and Warming of Chemical Laboratories and
Applied Science Schools Generally,” by Epwarp Coox-
wortHY Ronixs, F.S.A., F. RIB.A.

THE scope of the work of the Sanitary Institnte of Gureat
Britain is an ever widening one, spreading with the growth of
general intelligence, and the public realisation of the usefulness
of its mission. In my anniversary address, delivered in July,
1882, at the Royal Institution, I endeavoured to point out some
of its more obvious aims and uses—incidentally mentioning the
fact that ¢ Contemporancously with the spread of knowledge in
sanitary matters in particular, has come a feeling of hackward-
ness in technical education gencrally, and during the last 10
years, science schools of the character suggested by the confer-
ence of the Society of Arts on technical education of 1868
have been built, and are being crected throughout the country,
by municipal authorities, as at Nottingham; by frade gruilds,
such as the City Companies of London and DBristol; and hy
g‘iva’re benevolence, of which the Josiah Mason College, at
irmingham, is an eminent example.”

This year, Sir Lyon Playfair, in his inaugural address to the
Dritish Association at Aberdeen, has asain brought into promi-
nence the immense importance to this country of the scientific
side of general education.

“My argument is,” says he, “that no amount of learning
without science suffices, in the present state of the world, to put
us in a position which will enable England to keep ahead, or
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even on a level with foreian nations, as regards knowledge and
its applications to the utilities of life.”

Others have followed Sir Lyon’s lead, and enforced the
necessity for a more systematic teaching of applied-science in
buildings erected for the purpose and switably fitted up.

In January, 1882, I accompinied Professors Armstrong and
Ayrton of the City Guilds Technical Institute on a tour of
inspection of the scienee schools of Germany, Switzerland,
Austrin, and Bavaria, and in May following, read a paper at
the Sociely of Arts upon the English and forcign schools and
colleges we had visited together, and the systems of education
they represented.

f'he contrast hetween the provision made abroad and at home
for science teaching so impressed me that in 1883, I read a
paper at the Royal Institute of Dritish Architects on ¢ English
and Foreign Buildings for applied-science and art instruction,’
which I afterwards followed up by papers on the Fittings
required for such buildings, and the various systems hitherto
adopted for heating and ventilating the same, These studies
opened my eyes to the fact that, in comparison with the
continent, we may be said to have no professionally recognised
scientific system for heating and ventilating public buildings
in this country, and I resolved to embrace the first opportunity
which occurred to introduce to this country the principles in
vogue in Belgium and Germany. Asa member of the Ioxecu-
tive Committee of the City and Guilds of London Institute for
the advancement of technical education, I was soon enabled
to introduce Mr. Bacon, of Antwerp, to the Architects of the
Institute, and the Finsbury Technical College and the Central
Institution at Kensington were heated and ventilated by the firm
established by him in Antwerp and London, The Yorkshire
College was also put into the same hands about the same
time.

The method of computation by which the amount of heat
required to warm the building itself and the incoming fresh air
was ascertained, and the system upon which the sizes of the
flucs for the extraction of foul air were calculated, are given in
full detail as an appendix to my paper “On the Relation of
Sanitary Science to Civil Architecture,” delivered at the Royal
Institufe of British Architects, in November, 1880, and in a
subsequent paper a full description is given of the various
systems adopted for heating and ventilating the three insti-
tutions already cited, and also a fourth, viz.: the Merchant
Venturers' School at Bristol.

The provocative cause of my writing the present paper on the
ventilation and warming of chemical Iaboratories and of science
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schools generally is the fact that, through the munificence of
the Merchant Ventuvers' Society of DBristol, 1 have had the
opportunity of realising my own views of the requirements of
such schools in designing and creeting the trade and mining
school of that city—the whole expense of which has been de-
fraved by that society, The confidence reposed in me, as their
architect, has given me the opportunity I desired of working
out a sanitary problem, especially in connection with the hieating
and ventilation of such buildings.

A tabular statement of what we intended fo do, and what we
really achieved, hangs on the wall; and I venture to think that
the theory and the practice have no need to be ashamed of cach
other, as we shall presently sce.

Perhaps there is no class of buildings in which the applica-
tion of sound sanitary principles is more important than public
and private educational buildings, where large numbers congre-
gate and remain for many hours in confined spaces, occupied all
the time in work of an absorbing, character, and necessitating
in consequence the free circulation and constant renewal of
pure, and the withdrawal of foul air.

But, as T have elsewhere shown, in applied-science schools
we have not only to deal with the close atmosphere arising
from the congregation of many persons in one room at the same
time, and for a'long time together, but we have to contend
against the obuoxious smells caused by the experiments carried
on in the various laboratorics, The removal of these fumes
with the greatest rapidity and certainty is best accomplished
when the current of air in the extracting shafts of the ordinary
room-ventilation is in the same direction as that of the draught
closets and combustion hood shafts on the benches or around
the walls, This is so obvious when thus plainly put, that it
will be hardly credited that in the majority of cases the reverse
is the fact, thus necessitating the closing of the extract gratings
for the ordinary room-ventilation, that they may not pull against
the extracting shafts from the operating benches and draught
closets.

The velocity at which the extraction of the fumes created
should take place in the draught closets must not be less than
5ft. per second, or 300ft. per minute, To ensure this draught
at a constant velocity, it is necessary to be independent of
casnal winds and changing temperature as means of motion.
This requires the employment of special apparatus to produce
either a propelling or a sucking force, of which the latter has
usually been a common upeast shaft or lofty chimney flue, cither
heated at its base by a special furnace, or by the product of
furnaces required for steam engines or for heating apparatus,

bt e e

A — "

T el AT L

D i P 7y

E. C. ROBINS, 231

Neither of these, however, can he depended on for constancy,
and therefore the best motive power is a rotary fan, such as
Blackman's or Aland’s. The rotation of this fan is to be
offected by a stemn, gas, or clectric engine, wlere water power
‘s ot available, which steadily exhausts the air from the air
channels, and establishes an upward and outward current in the
upeast shaft from the point at which it debouches. _

The position in which this extracting fan is placed in the

shaft determines whether the vertical air ehannels shall have an
ascending or descending current established within them before
reaching the shaft. It placed above the roof level the current
will be ascending, and if placed below the basement at the foot
of the shaft the current will be descending, to communicate 1n
cach case with horizontal channels graduated in size, in accord-
ance with certain formula, until they reach the spot where the
fan is situated in the shaft. _
" Of course it is apparent that a (301‘1‘esp011(1111g amount of
fresh air, warmed on its entrance in winter and col.d in summer,
must be introdueed througlh vertical shafts or gratings not fixed
in the face of theside walls, so as to preserve an upward current,
to replace the bad air extracted. .

In summer the room openings or gratings for the escape of
the foul air must be at the top of the wall opposite to that
through which the fresh air enters ; but in winter, if openings
are not also provided at the bottom of the room so that the
upper can be closed, the warm \\'111 be carried away before
warming the room ; in either case the air may be pure, because
it will never have time to get stagnant, but will always be
changing as many times in the hour as may be Predetermmed,
which is usually four times, allowing 700 cubic feet per person
per hour, _

In chemieal laboratories, there are horizontal chaunels of
communication between the extract flues and the operating
benches, and draught closets either over or under the floors.

"These channels vary in construction, but must be of calculated
graduated sizes, proportionately increasing in_size with the
mumber of feeders in their length, allowance being made for
friction. Those at Finsbury, very carefully laid down by Dr.
Armstrong and Mr. Bacon, were of the same depth throughout,
but graduated in width, and were formed in the layer of con-
crete, 8 inches thiek, laid over the ﬁr(.z-proof .ﬂogr of the labora-
tory, lined with Portland cement, pltc_hed inside and covqred
with plate glass puttied in; over which were movable iron

coverplates set flush with the floor. The wastes from the sinks

were carried in similar chanuels to the outfall pipes. At Munich
and Strassburg are asphalted channels for this purpose, and for

B A e

ey

g i1 4 P Ll
e

T G4 B YA A R A LS

——

N T

P

T T A AR,

TR

iy e e

B AL N B S

iy

Fibd

\,\F'\hllﬁ, a
B e ey

WCTIE T

b

TN PN

X

PO o e

UL a L e




i ! AR
i ! IZHE ‘_
| L
: 232 YENTILATION AND WARMING, : E. ¢, ROBINS, 233 iy
. i : p s
A o S i :
i i[ . gas and waterpiping. At the Bristol School these air channels temperature, so as to ventilate more cfficiently while maintain- i g
% i are of wood, pitched inside. ing the temperature constant.” A 1851
! LHE The Finsbury College, the Central Institution, IKensington : The Josiah Mason Colleve is also heated from a huee base- Hil gt
H . R . L Lo bt ¥ o] b I ) O g = e 41 i
1 3 5‘!','...‘ and the Bristol Trade School, have all been caleulated on the ment chamber, without the employment of a fan, with a simi- , iReyign 8
. . - . . . . - . . i N i
i same basis of temperature and volume of fresh air for ventilation, lar defeetive result.  Therefore, in designing the Merchant M { | -
i —viz, from 60° to (65 Fahirt, in the class rooms, and 53¢ in the Venturers' School at Bristol, I adopted a different plan, the ik ! f1 ;
: . . . . . . . 3 it H
entrances, staireases, and corridors, during an external tempera- apparent success of which has made me thiuk it worth while to I IE o

ture of 25° Falrt,, with a ventilation equal in volume to 700
cubic feet per person per hour in the elass reoms, and 3000 cubic

draw the attention of the Congress to it.  In this case a divect . : g -
application of the high-pressure hot water system has been ki h

feet per persen per hour in the chemiceal laboratories.
At the Central Institufion, and at the Yorkshire College,

employed, the heating surfaces heing  distributed along the
external walls of every floor of the building, and concentrated in

T
et

coils placed in slate-lined chambers in the window backs behind
the oak dados; the fresh air passing through them by external

steam-leating has been employed.  The air is propelled in cach
of these cases, and the result has been entirely satisfactory.

B T -
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: At Finsbury, high-pressure hot water piping has heen used, i gratings with internal iron regulating valves working in grooved :
and the piping has been concentrated in a chamber, through j frames—while the fan is used as an extractor instead of a pro- o
which the fresh air has been forced by a Blackman’s fan, and : peller—so that the fresh airis drawn in through the coils by g1
F; so by vertical shafts in the walls, to the vavions rooms to be the suction of the extract shafts, in which the air is exhausted F' ; X
: 4 warmed. by the action of the fan. ik :
. Concerning this systemn of warming, Dr. Armstrong makes To make this understandable, it will be desirable to refer to
the following remarks: “Our experience has shown that the the plans which illustrate the building, and the following is the .‘
. B X system adopted at Finsbury College is on the whole satisfactory, brief deseription which appeared in the pages of the * British g
b ; but several defects have been discovered which are partly in- Architeet,” at the time of the opening by, Siv Frederick J. i
N FEE RN TR herent in the system, and partly faults in constrnction,  The i Bramwell, the President of the Institution of Civil Engineers, 2
ST N G chief merit of the system of propelling fresh air through a : and Chairman of the Couneil of the City and Guilds of London &
s heating chamber by a powerful fan is its simplicity, and pro- , Institute for the advancement of Technical Education, in July 4

vided that the flues are so proportioned as to deliver the exact
amount of air required to maintain the various rooms at the crowded meeting was held, was considerably below the external
proper temperature, there should be no difficulty on this score. temperature, and the variation of temperature within the hall
“ Although calculated with the aid of Professor Wolpert's i did not exceed 1° Fahrt. during the whole of the protracted
elaborate formul®, we fiud in practice, by careful test experi- ] meeting, nor did it rise above 71 Fahrt.
ments, that the various flues do not all deliver air at just the
rate and at just the temperature which is required for the
efficient warming of all the rooms, and in some we are over-
heated and in others under-heated. “The building is in the 14th century Gothic style, and is
“ Whether this is due to a misapplication of the formul, or faced with red bricks with Bath stone dressings, It is sifuated
to the omission of sufficient allowance for distance, or to the ; in the rear of College Green, having one frontage in Union
irregularity in the direction or formation of the flues, further Street, and the other in Denmark Street, forming a handsome
experiments will probably reveal. corner edifice, which it is hoped cre long will be extended to
“The most serious objection to our Finsbury system arises College Green, after the removal of the old houses which now

lnst. The temperature of the great hall, within which the
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from the fact that ventilation and warming are inscparable; in
other words, if the temperature in any room be sufticiently high,
and it is required fo introduce more air, this cannot be done by
the apparatus only, without alsoraising the temperature. It ought
to be possible to admit warm and cold air in varying propor-
tions, or, which is the same thing, to increase or dimimish the
supply of air, and at the same time diminish or increase its

conceal it from view in that direction,

“I1t is four storeys in height, and the lofty topmost storey is
devoted to seicnce teaching; the laboratories and their associ-
ated rooms follow one another in order, commencing at the
S.E. angle we have the chemical lecture room, between which
and the chemical class room is the preparation room with large

glazed fume closets in the walls behind the Professor’s tables,
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communicating with the intermediate preparation roem.  Then
comes 1he special balance room, between which and the special
operations room and the gas and water analysis room is the
head master’s room, oceupying the N.I. angle of 1he building.
Beyond the gas analysis room is the general chemical lnboratory
for upwards of forty students, operating henehies overlooked by
the (\mnonstmtm’s table on a platform with large and small
draught closets and other fittings along the walls and benches,

« Opening from the western end of the large laboratory is
fhe combustion room, and the north lighted gencral balance
room.

« On the southern side of the central corridor is the metal-
lurgical laboratory, with its wind and muflle furnaces and lofiy
chimuey stacks sustained on arches rising on piers brought up
from the basement. This room has a fireproof floor,

« Next comes the physical laboratory and lecture room ad-
joining, The upper part of this central corridor is thrown into
these sonthern rooms, and forms an cffective gallery reached by
a special staircase.

«The first floor contains the engineering, drawing, and lee-
ture rooms, and a series of general school class rooms, entered
from the side gallory of the great hall, beyond which is the art
drawing school at the north-west corner, over the caretaker’s
quarters.

«The ground floor contains a similar series of class rooms,
entered from the arcade of the great hall or examination room,
there being no closed corridor, in accordance with ¢ the hall pas-
sage system’ recommended by the architeet in his paper read at
the Society of Arts on ¢Sccondary School Planning.”  This
hall is a striking feature in the building, its dimensions being
80 feet long by 44 feet wide and 26 feet high. It has a fine
arcade of Portland stone shafts and arches on one side, and a
serics of fine lofty mullioned windows opposite, with an elabo-
rately designed and skilfully exccuted oak roof, geometrically

panelled with double sunk circular cusped ribs and boarding
yising from fan-traceried pendants, richly moulded main tim-
bers, and variously carved bosses, which with its pierced side and
end gallery fronts and high dado of oak panelling all round, its
red pressed brick and Bath stone banded walls, altogether
produce a remarkably handsome ¢ tout ensemble.’ The acoustic
properties of the hall are excellent.  'This floor also contains
the reception and waiting rooms, and the library and museum
facing Denmark Street.

« e basement floor contains the main entrance gateway
leading to the principal massa carrara marble stairease, with
its marble mosaic landings and passages, which rises to the top-
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most floor of the building. The boys’ fireproof staircase is at
the other end of the building next the caretaker’s house in
Unity Street.  On this floor is the dining hall and cloak-rooms
(onc for each class room) through each of which access is given
to the covered and open playgrounds, at the ends of which are
the lavatories and conveniences, which last, with the drainage
and plumber’s work generally, combine all the latest and most
approved  sanitary appliances.  The remaining rooms next
Denmark Street are intended for workshops and gymmnasium.
The massive basement walls having to descend to the rock for
a good foundation, extensive and very lofty wine vaults have
heon constructed as a sub-basement under the major part of
the building,

«« The singularly complete series of fittings throughout, have
been partly exceuted by Messrs. Brock and Bruce, of Bristol,
the general contractors, and partly by the North of England
School Furnishing Company. Messrs, Hodkinson and Clarke
provided the lift, with its special safety self-closing door arrange-
ment.” v °

With this general description of the building as a whole, we
shall better comprehend the heating and ventilating arrange-
ments so carefully worked out and ably executed ﬁy Messrs.
Bacon.

I1st. The Ileating Apparatus.—There are two coil furnaces
pyramidally set in brickwork; half of the wrought iron hot-
water piping proceeds from one furnace, and half from the
other.  Both furnaces will only be required in very severe
weather, when it will be in the power of the stoker to raise the
heat considerably above the temperature stipulated.

This building is one of the first to which high pressure
wrought-iron pipes have been applied, the external diameter of
which is 1%in., instead of the usual 1}in.; and it has been
found to be equally manageable, reducing the length of pipe
required in proportion te the larger conveeting surface obtained.

There are six separate civculations from each of the two
furnaces, by which expedient the return pipes are kept at a
high temperature,  The heat is concentrated in the coils of
various calculated sizes enclosed in slate cases, so that the oak
dados may be continned round them. The coils are situated in
the window backs, and the two flows and two return pipes lead-
ing to them are covered with asbestos cement and give out no
heat, harmlessly passing behind the plinth of the dados, so that
the system of heating is invisible, though at all times get-at-
able.  Each coil is thus entirely under the control of the master
present, in whose desk is the key which opens and closes the
valves or disconnects the hot-water coils. For observe, each
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coil may be separately eut off from the general cireulation with-
out interrupting the flow elsewhere, or it may be but partially
opened, as the temperature may demand, by turning the three
way stop-cocks provided more or less fully on.

To prevent accidents by frost, the pipes are filled with a non-
freezing solution of chloride of calcium, and the fresh air is
frecly admitted at all seasons of the year and passed through
the coils at pleasure by the opening or closing of the valves over
the gratings for the admission of cold air. To ensure its being
well-heated on its entrance, the air is conducted in its passage
through the coils over horizontal bafile plates, and so into the
room, with an upward current, through the iron grating let into
the window boards over the slate coil casing referred to,

The regulation of the exact amount of heat desired for each
room, and the cutting off of any room or rooms not requiring to
be heated, is achieved in this way, while the purity of the in-
coming air is preserved and the supply given independently of
the heating ap\mratus, with which, however, it may be immedi-
ately associafed.

ond. T'he Ventilating Apparatus~—1In every room there are at
least two extract ventilating gratings opening into the flue or
vertical shaft in the thickness of the wall, of caleulated area,
within which a descending current of air is provoked by the
action of an Aland’s fan, turned by a gas engine, which is com-
petent to deliver a million and a half cubic feet per hour,
These vertical wallshafts are connected with a collecting hori-
zontal channel of calculated dimensions, situated under the
whole length of the central basement corridor floor, and is in
direct communication with the fan placed about 10 feet up the
exhaust shaft. The upper of the two extract gratings in each
room is for summer ventilation, and the lower is for winter
ventilation.

A special wall-shaft communicates with the large chemical
laboratory, and the various fume closets and operating tables,
all of which are pitched inside, the air being drawn through
them at the rate of 300 feet per minute. From every part of
the building the air is changed about 4 times in the hour
the provision being generally 700 cubic feet per person per
hour.

1 think we may now say that Dr. Armstrong’s suggestions
have been met in  the present instance. It may, however, be
thought that so much ventilation would produce draughts,
but the contrary has heen the result, During the testing, to
which I will presently refer, I threw my handkerchief against
one of the class room wall extract ventilators and it stuck there,
the pull overcoming its weight; but I found by applying the
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anemometer to the orifice, at a distance of only 12 inches, there
was not sufficient draught to turn the wheel of the instrument.

I have ouly now to draw your attention to the table of
results obtained, which I have caused to be placed on the walls.
I think they fully justify my commendation of fthe system
employed. In spite of my endeavours to get this tabular state-
ment complete in time for the Congress, I am only able to

ive the first trial before any adjustments or corrections have been
made, but the result of the comparison between the theoretical
statement written in Dlack ink, and the practical result written
in red ink, shows that whereas 1,209,734 cubic feet per hour
was proposed to be extracted from 21 of the rooms, 1,253,900
cubic feet per hour has been realised.

Tn the Great 1all 350,000 cubic feet were to be extracted in
the hour, really 831,000 are extracted ; the 8 class rooms were
designed to extract 35,000 cubic feet per hour, and upwards of
41,000 cubic feet are extracted; the Chemical Laboratory, at
3,000 cubic fect per person, was to have 120,000 cubic feet per
hour extracted, really 123,900 cubic feet are withdrawn in the
hour.

Greater vaviation in detail takes place in other rooms, but
these are capable of adjustment. The power of adjustment
exists and will be exercised till the theory and practice coincide,
Messrs. Bacon having staked their credit upon the ultimate
suceess throughout.

Mr. I Saxox Sxery, F.R.I.B.A. (London), opened the discussion
on Mr. Robins’ paper by remarking that the building just described
was apparently as unique in the completeness of its details as were
all other buildings of a similar kind designed by Mr. Robins. The
only point where he should fear failure was in the methods adopted
for heating and ventilating the various rooms. The former was de-
seribed as a system of heating by hot water, but it was in reality
steam—compressed steam—and in England this was very generally
condemned., What he feared, from Mr. Robins’ description of the
ventilation, was that sufficient heat had not been provided: for, as he
understood it, the openings into the outlet shafts were situated in
the upper and the lower parts of the room, but the upper outlets could
only be used when the room had become sufficiently heated. It was
a mistake that this necessity should exist for closing these upper
outlets, for, in order that we should be prevented from re-breathing
our foul exhalations, it had been ordained that they should leave our
bodies at a higher temperature than the swrounding atmosphere, and
50 rise into the air above, and there become purified. But, during the
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time of insuflicient heating, and when therefore the top ventilators of
this building were elosed, theso foul emanations would rise fowards
the ceiling and then neeessarily descend towards the outlets situated
near ihe floor level; and so, passing by the breathing apparatus of
tho occupiers of the room, would wholly or partially be again drawn
into their lungs. Mr. Robins had said that the air being drawn away
from the room at the rate of 700 cubic feet per hour, the residue was
pure; but if he had read Prof. de Chaumont’s works rightly, it would
be necessary, to ensure purity, that o much larger quantity per hour
should be removed than 700 feet,  He understood Mr. Robins to say
that the anemometers employed in determining the rate at which the
air was removed had not been tested, and therefore the results could
not be looked upon as reliable,

Mr. Rocers FirLp, M.Inst.C.E. (Leondon), said he had had a
great deal to do with testing anemomeders, as a_member of the Cowl
Committee of the Samitary Institute, and had found the ordinary
instruments to e incorrect. The committce went to the fountain
head to buy instruments, and ordered them to be made as accurately
as possible, but after being submitted to very careful {ests the read-
ings of the instruments (afler applying the corrections supplied with
them) were found not to be accurate. 'The tests were carried out by
means of an experimental gas holder, only with air instead of gas, and
then by drawing the holder up, or sending it down a certain distance
a known quantity of air was forced through the instrument, and thus
the actual velocity of the air passing through the instrument was
ascertained and accurate corrections were deduced.

Mr. Enxest Day (Worcester) obsorved that heating and venti-
Iation was a subject upon which a large number of theories were
promulgated, and very often these theories did not in any degreeanswer
the expectations of those who advanced them, therefore it was a mntter
of congratulation that Mr, Robins’ experiment had been so satisfactory.
With regard to the passage of air through hot water coils, he thought
from practice the principle was a decidedly correct one, and the result
of Mr. Robins' ingenuity upon this and other sections of the work
carried ont must be very gratifying. His experience had led him in
favour of carrying off vitiated air from the upper part of a room. He
had tried the lower part of a room aud could not say that his
experiments had been very successful.

Mr. W. R. E. Corzs (Iondon) said the method of heating adopted
by Mr. Robins was doubtless a satisfactory one, because heat could
be obtained from furnaces burning coke or other smokeless fuel,
which was a great advantage. The system was also one that lent
jtself readily to methods of ventilation. "With regard to the correct-
ness of the tables submitted by Mr. Robins, based upon tests by the
anemometer, so far as he (Mr. Coles) was able to remember the
varintions which Mr. Field and Mr. Snell had referred fo as being
found in the working of wheel anemometers, the mean variation was
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substantially very small indeed. 1t would only be equal, in the case
of some of the chief rooms mentioned by Mr. Robins, to something
under 200 cubic feet of air; and, therefore, the correciness of the
instruments was not an important factor in the consideration of Mr.
Robins’ plans. 1o (Mr. Coles) said that he must take exception in
the most emphatic manner to Mr. Snell’s and Mr. Yield’s wholesale
denunciation of wheel anemometers. Those instruments had been
used very lacgely by the Smoke Abatement Committee and others in
testing fire grates and furnaces of various kinds, and it was found
that the anemometers gave results consistent with the caleulated
velocity of air currents due to chimney levity. Thus there wasa
check upon the register of the anemometers, and though he did nof
say that they were absolutely accurate, he did say that wheel anemo-
meters of good construction, properly eorrected and properly used,
wero very useful and fairly reliable instruments for measuring the
velocity of aerial currents.

My, D. Farerack (Margate) said the discussion had brought out, very
clearly, the fact that there were great variations in the results given
by different anemometers, and it would be very useful if some reliable
information could be obtained respecting them. Some years since o
committee was appointed for the purpose of testing cowls. Those
gentlemen had given the question of anemometers a very large
cmount of attention, and were therefore in possession of valuable
information respecting them, which he hoped they would shortly lay
before the public.

Prof. F. S. B. I*. e Cmauvyoxt, M.D., F.R.S, (Southampton),
eaid that the difference in registration of the anemometer appeared
to e considerable according to Mr. Snell. e would, however,
modify the inference to be drawn from that by saying thatif that
error were constant, as they might presume it was, the error was not
very material in considering Mr. Robing’ fizures, because if the
instrument registered wrongly in one case it would do so in another;
still, for the purposes of comparison, the figures might fairly hold
good. With regard to the action of the Cowl Committee of the
Institute, it was only when that Committee started that it was dis-
covered what n large and importaut question came before it. The
labours of that Committee were brought to a standstill from the fact
that they found anomalies which could not be corrected in any visible
way, and they were driven to the point that the anemometers them-
selves must be exhaustively tested. Mr, Snell made an ingenious
apparatus by which he nscertained the actual error of the anemometer,
but it became perfectly evident that the funds which had been collected
were totally inadequate to carry out the extensive enquiry, and the
Iustitute was not in a position to advance funds. Tunds, however,
had since been provided, and he believed the labours of the Committee
were approaching completion, and they were in hopes that their
report might soon be ready for publication, He need hardly say that
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when it did appear, it would be the result of a most exhaustive
. enquiry. With regard to tho paper read by Mr. Robing, the subject
g1 of ventilation was always a diflicult one, and the ingennity of pro-
- fessional men was often sorely taxed. As to the question of takin

' foul air out at different altitudes, he thought the upper part was the
natural point from which it should be drawn., In one well-known
Co system, that of the model prison at Pentonville, tho plan was ,
b followed of taking the foul air out at the bottom of the prison cells, '

referred to by M. Snell were ventilated at the top, as he advocated.
But they weve also capable of being ventilated at the bottom, so that \
if the upper ventilators take away the heat too rapidly in winter,
provision is made fora change by carrying the shaft down to the floor;
so that the upper gratings may be closed, and the extraction take place
through the gratings near the floor. e thought he had shown that e
he had suiticient heat, and for the most part of the year would require
but one of the boilers: it was not want of heat, but proper circulation
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et and letting in fresh and warm air at the top. He made a careful i that had to be met, because he did not want to waste heat. IHe be- i
- | RIS examination of it and found that the plan was not satisfactory, % licved they heated their rooms too much, as a rule; and though he agii i
R IS Ventilation as an art was very much in its infaney, and one of the : advocated artificial applianees in special eases, he most (}ellglltegl n gj i
i A E . great difliculties which was to be overcome was the number of angles { open fire radiation, in spite of the Smoke Abatement Society. Prof. & H
" IS which it was necessary to introduce into the shafts. They must re- f de Chaumont had remarked on the practical difficulty of realising A Ed
. MR member that every time they bent a shaft at right angles they dimin- : theoretical perfection. But though the entire space allowed for each i
‘ L A ished the current through it by one half, and of course every other ! of the ﬁf!'y scholars in each class-room was small, yet 35,000 cubic ‘%,
f A angle would be in a proportionate degree affected, which conld bo : feel of air was passed through them in the hour, which, divided by
S stated in a mathematical formulwm, although it was not worked out at 50, gave 700 cubic feet per person per hour, as he (Mr. Robins) had
f T present. The paper said that the air was to be changed four times said; and he was glad to find Prof. de Chaumont considered it 5
; N1 U per hour; if so every person could only have 175 feet of air. When sufficient. I
: LE Mr. Snell referred to his (Prof. de Chaumont’s) own writings on the ;l ;
: g subject, 3,000 cubic feet of air was recommended as the proper amount; 0
iR HE that chiefly relates to dormitories, and to the condition of things when gt
4 O people were asleep.  But in the case of rooms where people meet for %;
: T a short time, although it would be highly desirable to have that amount : Al
spoenepl of air, yet the difficulties in the way of that amount were practically b s
RO ERRS N E insurmountable. It was shown that practically speaking the atios- 4
i b phere of a room became in the uniform condition of permanent ) , . St
5100 11 EREE o P occupation after two hours, i.c., if people remained more than two On “ Plumbing and Plumbers’ Work,” by FREDERICK ScOTT. e
A I RN E hours, it was the same as though they had remained twenty hours. ‘. 1
R RN | E The amount of impurity did not change, given that the amount of air A movement has recently been inaugunrated by the Worship- it
ERR ] i supply was continuous. When they brought people together in & i ful Plambers’ Company of London, which may well claim the il
s ‘;15 | room, the difficulty of giving the amount of space to allow such a | attention of the Congress and the hearty support of the Sani
W ,35 o quantity of air was really insurmountable, therefore they were i tary Institute of Great Britain.  Its object is fo raise the i
] ;;L'i it I : obliged to be content with a smaller amount of air, not that they status of plumbing as a craft, and thus promote in the inte- i I
i I thought it 2 desirablo thing, but simply on account of the impossibility rests of the public an improvement in a class of work upon which 1
3) : in practice. The question arose whether thev could accept a lower gy

healtl: so largely depends. It is not asserted that all plumbers’
work is now-a-days of an inferior quality ; on the contrary, itis
admitted that more good work is now done than at any former

standard of purity for temporary assemblies of people, or must they
insist upon the standard for first-class ventilation, Arranged as
matters were it was almost impossible to obtain that, so they must be

content with a smaller amount of air, so the objection on that point was
not so stringent as the statement of Mr. Snell would seem to indicate,

Mr. E. C. Rosixs, F.S.A. (London), in replying, said he hoped
that the time was not far distant when they wounld know the results
of the experiments of the Cow] Committee, Particular care was taken,
on his part, and by My, Bacon, to ensure the accuracy of the figures
he had submiited to them, which were the result of the first few days’
testing; and he was bound to say that they were of value in con-

period, but most houscholders can, from sad experience, testify
to the fact that inferior or “scamped ”” plumbers’ work prevails
to a very considerable extent. For the information of those who
are so fortunate as not to have had any direct experience of bad
Plumbing, I would mention a series of illustrated avticles on
“Defective Plumbing” by Dr. Francis Vacher, the Medical
Officer of Health for Birkenlead, now appearing in the Health
Journal of Manchester. Here we have cases of the most
atrocious character described, vouched for by Medical Officers

nection with that subject, as showing theory and practice contrasted.
He thought many of them must have forgoiten that all the rooms

of Iealth and others as coming under their notice almost daily.
Q
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In October 1884, the Plumbers’ Company lield a Conference at
fhe Iealth Exhibition, and the decisions then arrived at ave,
shortly stated, as follow :—that the evils now experienced from
bad plumbing are substantially traceable to four causes: 1st,
the identity of the plumbers’ eraft being, to a great extent, lost
or obscured through the merging or the amalgamation of the
various branches of the building frade, houses are now built in
large numbers without any sufficient definition of the plumbers’
work, and the natural consequence is that it is done “anyhow”
and Dy persons who are not really plumbers. Though it may
perhaps not only be necessary but desirable that plumbers’ work
should be done by builders, it is still essential that the identity
of the plumbers’ eraft should be preserved as a distinct craft.
9nd, The system of apprenticing lads for a term of years to
learn the trade has fallen off to a great extent, and in conse
quence there is a great inflax of men who are not properly
qualified plumbers. 3rd, That while there have heen considerable
changes in the character of some of the materials used in phumb-
ing work, the standard qualitics of such materials have not heen
determined by custom or the general assend of the trade, and
the result is that there is much uncertainty as to the selection
of materinl, and much that is unsuitable is used, In former
years when lead and solder were chiefly used in plumbing work,
they were assayed and stamped by the Plumbers” Company to
define the value, not only as a safeguard against fraud, but as a
convenience and an advantage to traders tendering to do plumb-
ing work, and to persons ordering it 4th, The public regulations
which deal with certain details of the construction of new houses
and their connection with the public sewers, do not sufliciently
yecognize the importance of securing the efficiency of the
plumbers’ work done in those houses. To meet as far as may
be these several evils, it is obvious that public knowledge and
public interest in the subject must be enlarged, and it is equally
obvious that it would be quite impracticable for any mere organi-
sation of plumbers fo carry out single-handed the necessary
reform. With a view to remedying this state of things the
Plumbers’ Company have formed a Committee embracing
lumbers, architects, engineers, builders, sanitarians, represen-
tatives of institutions for techniecal instruction, and of socicties
for the promotion of sanitary reform, and others who from their
known sympathy with the object in view, and their connection
with the legislature or municipal bodies, can help to forward the
work. Only one meeting of this council has yet been held, when
the following resolutions were adopted, viz: That the Plumbers’
Company be requested to establish a system of Registration of
Plumbers of the City of London, and within a circuit of seven

e
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miles thercof. The Register to include master plumbers and
journeymen. The Register to be open to the admission of those
who safisfy the Court of their qualification by either of the fol-
lowing means: 1. Iividence of present status and experience
inthetrade. 2. Examination by Boards of Iixaminers composed
Javgely of practical plumbers appointed for the purpose by the
Court, 3. Production of Certificates of Competency granted
by the Plumbers’ Company and the City and Guilds of Liondon
Institute, due weight and consideration being given to the
production of indentures of apprenticeship. That the Court
reserve the right to remove names from the Register in cases
of proved misrepresentation, or other gross misconduct injurious
to the trade and the public. That plumbers admitted to the
Register be authorised to use the letters R.P. (vegistered plumber)
after their names. That it be remitted to the Plumbers’ Com-
pany to adopt such working arrangements in regard to the
Registration, and the public announcement of names and ad-
dresses of persons admitted to the Register as may be found nost
agreeable and convenient to the trade,

The consideration of the organisation of provincial boards of
examiners of plumbing work and other business was postponed
to another meeting.

In connection with the arrangements for Registration, provision
will he made for instruction in plumbing at Technical Schools
similar to what has for some time been included in the curricu-
Jum qf thg City and Guilds of London Institute, whose P’lumbing
examination papers, as published in some of the sanitary journals?
indicate that great thoroughness of training is 1‘eq1‘1'i1‘cd from
students, In the prospectus of the Manchester Techuical School
for the current year the notice relating to Plumbing Ciasses is
asfollows: “The course of instruction is intended fo mect the
requirements of apprentices and young journeymen who desire
to obtain a knowledge of the principles of their trade, and will
be fully illustrated by drawings, examples and experiments, The
theoretical instruction will be supplemented from time to time
by practical demonstrations in the laboratories. During the ses-
sion 188586 it is intended to deal with the following albjects:
—properties, qualities, uses and manufacture of the various
metals and other substances used in plumbing. Action of water
air, gras and ilci(ls upon various metals. TIIEOI')’ and practice of
fﬁl(tlgll:fng'l\&?ﬁl)sdgicfdti;ls tli;lgml')ii]g. ‘ Gas and Water fittings and

. o pressures, Sanitary arrangements,
Metl‘mds of festing water and other closets. Water supply.
Roo‘hng. Rain drainage of houses. External work.” )
fr;.]lliliﬁ\cl:(ljzihestcr and Salford Sanitary Association, recognising

set the great importance of the work undertaken by
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the Plumbers’ Company, arranged for co-operation with that
body as its plans shonld be developed, and all now bids fair for at
least one important provincial centre keeping abreast of London
in this useful work, Another important feature in the scheme
of the Plumbers’ Company is the inspection of plumbers’ work
in new houses, thus completing the system of protection of the
public against inferior work, ~Besides Manchester, Leeds, Lei-
cester, Birkenhiead, Dublin and Gloucester are represented on
the Council organised by the Plumbers’ Company, and the list
may be indefinitely extended ; thus it may be regarded as only
a matter of time for the movement to permeate the whole
conntry. The more speedily it does so the hetter for the in-
terests of the public health, and on this ground it is not out of

lace to bespeak for it the influential support of the Sunitary
Elstitutc of Great Britain,

Mr. D. Exrrace (Margate) opened the discussion by remarking
that he thought very great credit was due to the Plumbers’ Company
for the efforts they were making to improve the trade and protect
the public from the evils arising from bad plumbing. At the same
time he did not think that registration only would satisfactorily effect
that object. e could see no reason why a plumber eould not scamp
his work as easily after as before registration. Bad plumbing aroso
from three sources: (1) the incompetent workmen; (2) competent
workmen wilfully doing bad work; (3) the present system of com-
petition, and the demand for cheap work. e hoped the Plumbers’
Company would carry out their original programme, and not relax
their efforts until legislation has been obtained, by which the public
would be effectually protected. In Ameriea there was a very strong
plumbing law in operation; only very recently a jerry builder there
was sentenced to nine months’ imprisonment, in addition to a fine of
2,000 dollars, for a flagrant violation thereof.

Mr. W, R. E. Corzs (London) said he thought that the incompetency
mentioned by the last speaker would to some extent be remedied by the
epread of technical education, and the execution of bad work would
‘e checked in some degree by the fact that registered plumbers would
e liable to removal from the register in cases of wilful bad work.
He further said, he thought it was all-important that a body of posi-
tion and repute like the Plumbers’ Company should come forward to
represent the plumbing trade and initiate measures of reform.

Mr. B. C. Ronixs, F.S.A. (London), as 2 member of the Executive
Committeo of the City Guilds of London Institute for the advance-
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ment of techmical education, said it was greatly to be regretted thab
plumbers bad ceased to bo masters in the sense of having pupils in
whom they took an interest; but he hoped that plumbers would eon-
{inue to take an interest in the young men apprenticed to them. A
canse of bad plumbing was doubtless the low prices which existed in
consequence of competition, and masters did not give themselves the
trouble to seo that the details of their work were properly executed.
1o could nob help thinking that the new association was caleulated
to Do of enormous advantage, if properly organised and developed ;
Dbub if it was worked only in the interest of the masters, and to get
rid of the necessity of taking and teaching apprentices, he hoped it
would fail,

Prof. 1. S. B. I, pr Cmavsoxt, M.D., F.R.S. (Southampton),
said the question certainly struck at the root of the greatest part of
domestic sanitary work, which was at the root of all sanitation and
health. 'The stories of scamping plumbers were infinite; and the
speaker caused some amusement by relating an anecdote showing the
careless way in which some workmen performed their duties.

Mr. F. Scorr (Manchester), in replying, said he agreed with Mr.
Emptage that there was need of stringent legislation. If they found
a man attempting to pick a pocket, they gave him in charge of a
policeman; and that a man should be permitted to endanger ].{nO\xq{lgly
the lives of a whole household, by bad plumbing, seemed ineredible.
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