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Tyy; usual Autumn Congress not having been held in 1801, in
consequenco of the Meeting of the International Congress of

Hygieno and Demography, the present Volume of Transactions
is exceptionally small.

The Classificd Catalogue of the contents of the Museum has been
included in the Volume, as it will probably be found useful for

reference.
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THE SANITARY INSTITUTE.

FOUNDED 1876 —INCORPORATED 1888,

REPORT OF THE COUNCIL,
Tead at the Ordinary General Meeting, March 17th, 1891.

In presenting their Fourth Report to the Fellows and Members,
the Council are glad to record that their anticipations with regard to
the growth and development of the Institute have been fully
realised.

SESSIONATL MEETINGS.

Sessional Meetings were held in Februoary, March and April. The
following papers were read and discussed :—

« Dwellings for the Labouring Classes,” by Kerru D. Youxe,
F.R.LB.A,

«The Sanitary Condition of Japan,” by Prof. W. KINXINMOXD
Burtox.

At the Meeting in April an Address was given by Sir Ronert
Rawnissox, dealing principally with the Sanitation of Barracks and
of other Public Buildings. After the Address the Medals and
Certificates awarded at the Worcester Exhibition were presented to
the successful Exhibitors.

LENT LECTURES FOR LADIES.

A course of Lectures on Domestic Hygiene, especially intended for
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Ladies, was given during Lent by Dr. A, T, Sciovier, and included
the following subjects :

“The Training of Children.”
“ Flesh and Blood,”
“The Ethies of Life.”
“ Nerves in Orvder and Disorder.”
ITer Royal IHighness the Duchess of Albany, Patroness of the
Institute, was present at all the Yectures, which were very largely
attended, and at a special meeting held at tho close of the conrse,

Her Royal Highness presented Certificates to 27 Ladies who had
written satisfactory reports upon the Lectures,

LECTURES FOR SANITARY OFFICERS,

Two courses of Tectures and Demonstrations for Sanitary Officers
have been Leld during the year,  The first course, held in February
and March, comprised the following Lectures :—

Introductory Lecture. *Practical considerations for Sanitary Ofticers.”
E. C. Ronixs, rs.ua,, FRILBA,

“ Water  Supply, Drinking Water, Pollution of Water, D
Louis Parkes, n.wi, (Losn.)

“ Drainage and Construction.” I'rof, II. RomiNsox, M.aNst.C.E.

“ Ventilation, Measurement of Cubic Space, &e.”  Sir Dovcnas
GALTON, K.C.1.,, D.C.L., LL.D,, F.R.S.

“ Sanitary Appliances.” Prof. W. 1. CorrikLp, y.4., 3.1, (0X0XN,)

“Scavenging, Disposal of Refuse and Sewage.” Cnarirs Joxes,
ASSOC.MLINST.C.E.

“ I'ood (including MMlk), Sale of Food and Drugs Act.” Cuannis
E. Cassan, ros, r.10,

“ Infections Disenses and Methods of Disinfection.”  Sinney
F. Myureuy, M.n.0.8.

“ (xeneral Powers and Duties of Inspectors of Nuisances; Method
of Inspection.” J. I, J. Sykrs, M.n., nsc.

“ Nature of Nuisances, including Nuisances the Abatement of
which is Difficult.” J. F.J, Sykss, .n., B.5c.

“ Diseases of Animals in Relation to Meat Supply.” A. Wysten
Bryru, a.n.c.s.
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“ Sunitary  Law,  General Ennctments, Public Ilealth Act, 1875,
Model Bye-Laws,” A, Wyster BryTn, M.R.C8,

“Sanitary Laws and Regulations Governing the Metropolis.”
A, Wyster Bryrn, mun.ce.s.

The second course, held after the revision of the Syllabus of the
Examinations, was considerably extended, the following Lectures being
added, and that on *“ Tfood ” omitted as only partly applicable to the
duties of an Inspector 1—

“ Principles of Caleulating Areas, Cubic Spnee, &e.; Interpretation
of Plans and Seetions to Scale.”

 Sanitary Building Construcetion.”

* Details of Plumbers’ Work.”

% Ohjects and Methods of Inspeetion.”

“Trade Nuisanees,”

“ Diseases of Animals in relation to Meat supply; Characteristics
of Yegetubles, 1Mish, &e., Unlit for food.”

The sixteen Lectures comprised in the course were given by :—Sir
Dovaras GALTON, K.C.B, DG, LLD., F.RS.; 1 LAW, MLINST.CE, ;
Lotvis Panxes, M, p.ran (Loxn); Prof. 11, RoniNsoN, MINST.C.E. ;
Kt D. Youxa, raeesa, 3 Prof. W, 1I, Corrienp, M.A., D,
(Oxox.); J. Wniont Cranke; Cuannes JONES, ASSOC.MLINST.C.E. :
Sumney I Murrny, smnes,; J. 1. J, Sykes, s, B.SC., DRI,
(three Lectures) 3 A. Bostock IInn, ., ssc.c.CaMs, rIC.;
A Wyster Bryth, sn.es. (three Lectures).

Two hundred and forty-seven Students entered their names for
these Lectures. The Council desire to record their sincere thanks to
the Lecturers for the great benefits they have conferred upon the
Students by the preparation and delivery of these Lectures.

EXAMINATIONS.

During the year two Examinations for Inspectors of Nuisances and
one for Local Surveyors have been held in London, and Examinations
for Inspeetors of Nuisances bave also been held at Bristol and Leeds.
At these Examinations 807 candidates have presented themselves for
examination as Inspectors of Nuisances, and eighteen as Local
Surveyors ; 151 have received Certificates of Competency as regards
their Sanitary knowledge to discharge the duties of Inspectors of
Nuisances, and-cight those of Local Surveyors.
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Sinco theso Fxaminations were first established, thirty-three exami-
nations have been held, and 1,132 candidates have been examined, of
whom 587 have passed the Examination for Inspectors of Nuisanees,
and 70 that for Local Surveyors.

The Couneil believe that the new practice of holding Examinations
in the provinces has donws much to strengthen the position of the
Iustitute and to awaken Toeal Authorities o the necessity of
appointing duly qualified oflicers. An inereasing number of Local
Authorities prefer that their Inspectors should hold the Certificate
of the Institute.

During the year the Syllabus of tho Examination for Inspectors
has been rovised and re-arranged to accord with the General Orders
jssued by the Local Government Roard, and the Council have now
under consideration a further development of the Examinations.

CONGRESS AND LEXHIBITION.

The Annual Congress was held at Brighton (by the invitation of the
Town Council) under tho Presidency of Sir Thomas Crawford, K.C.B.

The Institute was very well received, and ample accommodation was
provided for the meetings in the Buildings of the Royal Pavilion,
which were placed at the disposal of the lustitulo by the Corporation.
Nearly 200 Members and Associates of the Institute were present, ns
well as 240 holders of Congress tickets, and invited guests. YVol. X1.
of the Transactions nlready issued to the Members contains a full
account of the papers read in the various Mectings.

A Conference of Medical Officers of lealth was held in connection
with the Congress, and was well attended.

A Conference of Inspectors of Nuisances was slso held in connee-
tion with the Congress, and was much appreciated by those Sanitary
Officers as & means of discussing matters particularly conuected )\'filn
their duties.

"The Exhibition was held in the Dome of the Royal Pavilion, and
in the Corn Exchange, and was open eighteen days. It was visited
by about 35,000 persons. There were 108 exhibitors, the Judges
awarded twenty-three medals and sixty-seven Certificates, and sixty-
seven exhibits were deferred for further trial.

PARLIAMENTARY WORK,

Suggestions with reference to the Draft Publiec Ilealth Con-
solidation Dill were sent to the Local Government Board. It was
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also decided to petition against tho Architcets’ Registration Bill and
against the Sanitary Registration of Buildings Bill; and in favour of
tho Housing of the Working Classes Bill and of the Infeetious Diseases
Provention Bill,  Suggestions on the Public Health Amemhneni: Bii‘l
and on the Urban Sanitary Authorities further Extension of Powers
Bill were prepared for the promoter for him to bring forward in
Committee. .

ARRANGEMENT OF MUSEUM,

Tho International Congress of Ilygiene and Demography will
meet in London in August, 1891,  This is the first timct’z that ihis
fmpm'iant Congress has been held in Tondon, and it was on an
invitation given jointly by the Institute and the Society of Medical
Oflicers of Tealth that the meeting was arranged to be held in this
country.  This inferesting meeting  will naturally attract 0011;
siderable atfention to the Institute and the Parkes Museum, and
the Council felt it very important to place the Muscum in ’good '
order beforo the meeting. Want of funds has hitherto prevented
{he Council undertaking this much-needed work, and even now
they would have been unable to devete an amount anything like
adequate for the purpose. Under these circumstances M. 1?0“01‘5:
Tield, to whom the Council are indebted for mueh other nssist‘noncéa
given to the Museum, has generously offered to place at the dis-
posal of the Council the sum of £250, which will suflice, not
only to put the Muscum in thoroughly good order, but al,so to
make several very desirable improvements and to prepare and print
a Catalogue,

MUSEUML

During the year the Museum has been visited by abount 9,000
persons. ’

SU\'ernl appeals have been received from India and the Colonies for
assistance in starting Sanitary Museums.
- Considerable use has been made of the Museum by Professors and
’l‘eachcrs for the purpose of practical demonstrations to their classes.
1 :\'elll y-four elasses of this kind have been held, mustering altogether
276 Students. )

In July the Council decided to abolish all charge for admission,
and to throw open the Museum entirely fiee to the publie, except
when meetings and lectures were taking place,
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LIBRARY.

Tho uso of the Libmry is steadily increasing; during the year

there have been 478 renders, . -
9252 volumes and pamphlets have been added to ih_o- Tibravy
during tho year, A list of these will b found in Vol. XI of tho

Transactions,
BY-LAWS.

A slight alteration has been made in the By-laws l.\‘-lﬂﬁllg to tho
supply of publications to Associates, and revised copies have been
issued.

BPITOME OF REGISTERS OF MEMBERS AND
ASSOCIATES.

"ﬂ. .
Feliows. Fellowa  Members, Assoclates, Total,

Dee, 31, 1889, ... 0 —_ 131 416 211 701
Flected «.vvuiennns C 498 419 H47 1238 4222
Translerred oo o... .. — —_ ~10 -D —2:4
Resigned  .o..v v - —_ —_ =Y -1 =N
Frased ..oov.es vens — _ -8 — -3
Dead voveverivesans — -2 —4 -1 -7

2c. 31, 1890........ 28 151 423 320 031

The Council are glad to note this rapid and continued increase in
the Institute.

It is with much regret that the Council have to report the death
of the veteran Sanitarian, Sir Edwin Chadwick, K.C.B., and of
Dr. W. Pearce Fellows, S. J. Barber, H. Branthwaite, Visc?unb
Templetown, and J. 1L Walker, Members 3 and I Phomas, Associate.

FINANCIAL STATEMENTS,

The Council append to this reporb a complete statement of the
Incomo and Espenditure for the year ended December 31st, 1890,
with a separate statement of the Income and Expenditure connected

ANNUAT, REPORT, 149

with the Brighton Xxhibition, also a general Balance Sheet,
December 31st, 1800,

With referenco to the deficit on the working of the year 1889,
shown in the last report, specinl donnfions were made Dy the
members of Couneil and Officers amounting to £476 155, and
this, with a reduction made in the cost of the T'ransactions, has
almost covered the deficit.  The year's working for 1890 shows a
profit balance of £234 Gs. 114,

The Council consider that this satisfactory improvement in its
financial position is an evidence of the increasing utility of the work,
and the status of the Institute.

Dovaras Gavrow, K.C.B,,

Chairman of Council,

B Winte Waunis, Secretary.

114 March, 1801,
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MODEL DWELLINGS IN LONDON, AND
OVERCROWDING ON SPACK.

By Lovuis Panxes, M.D.Lond.

Read at a Seesional Mecting, February 11th, 1801,

Every vear in London, a lnrger number of people are being
housed in blocks of Model Dwellings,  Twenty years or so ago
the number of such dwellings was comparatively small, but now
—owing to the demolitions which have been, and still ave heing,
carricd out in the more central and crowded distriets of the
metropolis, and to the necessity imposed by Parliament upon
the local authorities, railway and other public companies, to
re-louse a portion of the working classes displaced—model
dwellings have sprung up, and ave still being erected, at a rate
which means that before very long a considerable proportion of
the industrial classes will be heused in this kind of tenement.
At the present time about 20,000 people are now housed in the
buildings of the Peabody Trust, and about 30,000 in the
buildings of the Improved Industrial Dwellings Company.
These are two of the largest associations owning buildings in
London, but there are many other blocks of model (l\\'elhllgs
belonging to other companies and private individuals.

The crowding on space which these lofty blocks entails is at
once understood when it is stated that in such dwellings in
London the number of inhabitants per acre averages 1200, or
nearly 30 times the number per acre for the metropolis as a
whole. Dr. Farr, many years ago, pointed out the relationship
which existed between density of population and a high death-
rate.  We now know that such a relationship is not invariable,
and the statistics of certain of the large companies and
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chavitable trusts owning nmmerous blocks of Artizan Dwellings
in London, show that o certain amount of crowding on space 1s
permissible if the dwellings ave well designed, well constructed,
and well ventilated, and that a fair standard of health is
maintained under sueh circumstances,  The statistics, showing
a very low death-rate, published by some of the companies can,
however, only he aceepted with a certain amount of reserve, as
correclions are by no means  generally made for an age-
distribution of the population of the dwellings which is favour-
able 1o a low death-rate, sand the numbers of the inmates who
die away from their homes in hospitals and infirmaries is not
always included.  The favourable age-distribution is shown by
the Tigh birth-rate prevailing in the dwellings, which indicates
a population consisting largely of adults of less than middle age,
with their familics of children, Thus in the Peabody Buildings
the bivth-rate for 1889 was 39 per 1000, which is 87 per 1000
above that of all London for the same period.  The death-rate
was 16+49 per 1000, which is 0406 per 1000 below the average

“of London, This death-rate is inclusive of deaths in hospitals,

which constituted 14 per cent. of the total deaths.  The
Improved Industrial Dwellings Company, for the year ending
June 30th, 1889, show a death-rate of only 11 per 1000, which
is 6'6 per 1000 below that of London, and a birth-rate of
35:2 (4+5 per 1000 above London generally), but the death-
rate is apparently not corrected for deaths in hospitals, In
these dwellings the correction for hospital deaths would pro-
bably raise the death-rate from 11 to 13 per 1000, and the
correction for age-distribution would probably necessitate the
addition of another 3 per 1000, raising the death-rate to 16 per
1000, when comparison may justly be made with London
generally or other urban populations,

In return for the closer aggregation which the inmates of
model dwellings are subjected to, they get generally a superior

accommodation in rooms, in sanitary conveniences, in facilities

for washing their bodies and clothes, in freedom from street
noises, and in enclosed courtyards where the children can
play free from the dangers of crowded streets,  Whilst
many very satisfactory blocks of model dwellings have been
erccted Dy such bodies as the Improved Industrial Dwellings
Company, the Peabody Donation Fund, the Commissioners
of Sewers, some of the Railway Companies, &c., there are still
a considerable number now existing which are models-only of
what is bad in design and undesirable in arrangement.

In this paper it will be necessary to restrict myself to one
aspeet only of the subject, namely, the outside air space and
ventilation of the blocks, as bearing most directly on the
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question of overcrowding on space. T examined recently some

Bal‘allc] rows of blocks of model dwellings in Shorediteh. The -

uildings ave five storeys in height, and front upon streets only
nineteen feet wide,  Between the backs of the blocks is a
courtyard only 12 feet in width. The rooms on the two lower
floors of these dwellings, which ave let as sepavate tenements,
are nearly dark even at mid-day in winter, mull are enfirely eut
oft from any wholesome current of air, ~ Theso dwellings are
by no means isolated specimens, and instances might he
multiplied from all over the metropolis of lofty blocks placed
close together, and surrounding on all sides scanty courtynrds,
which constitute immensely tall and narrow shafts or wells
from which the inner rooms of the blocks derive all their light
and air.  In many cases that I have seen 1 have had no
hesitation in condemming these tenements as unfit for human
habitation by reason of want of light and air.  The reason for
this crowding of lofty buildings on inadequate sites is, of course,
that the eleared lmuf in the more central pavts of London js so

vatuable, that unless a very large number of persons are housed.

on the site, the owner does not realise the profits he thinks
himself entitled to.

As it is now gencrally conceded that back-to-back houses
without through ventilation, and reoms facing narrow enclosed
courts in which the atmosplhere is always sunless and stagnant,
exercise an unfavourable influence on health, and tend to produce
an excessive mortality from phthisis, respiratory (‘iscnscs.
diarrheea, and zymotic diseases generally, it will not be necessary
for me to detain you on this subject, which has been very
carefully investigatzd for the Local Government Board by Dr.
Barry and Mr. Gordon Smith, in a report upon Back-to-Back
Houses (1888), and by Dr. Ransome, I*.R.S,, in various papers
on the relationship between phthisis prevalence and over-
crowding in Manchester and Salford.

It becomes now necessary to inguire if the sanitary Acts
applicable to the metropolis were, or are, capable of preventing
this evil, which is an increasing one, and onc threatening
gravely the future public health of this city. It is also one
with which the public generally is not yet acquainted, as the
erection of model dwellings for the working classes is popularly
supposed to provide the proper remedy for the unhealthy areas
and dilapidated houses included in schemes of clearance.

Prior to the year 1855 there was nothing 1o prevent houses
being built back-to-back, i.e., without any intervening open
space whatever, In 1855, the Metropolitan Building Act came
into force, Section 29 of which enacts that every new building
to be used as a dwelling-house must have in the rear, or on the
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sile of it, an open space exclusively belonging to it of the extent
of at least 100 square feet, unless all the rooms can be lighted
and ventilated from a street or alley adjoining,  That is to say,
w mere open space, 10 ft. by 10 ft. it might be, no matter what
the height or width of the building, whilst the corner houses of
streets whose rooms can be lighted from two aspeets, need not
Liave nny open space at the rear at all.  The extent of open
spuce here insisted on is of course ludicrously insuflicient, yet
this clause was the only one in foree relating to the air space of
dwellings until 1862, when an amending Act was passed con-
taining a clause (Scetion 85), which cuacted that no building
was to be erected on fhe side of any new street of a less width
than 50 feet, which exceeded in height the distance across the
street from house to house, unless the consent in writing of the
Metropolitan Board of Works was obtained, Ilere, then, at
last is n recognition of the principle that the height of a build-
ing must. have some relation to the amount of open space in
frout of it; hut at the same time nothing was done in this Act
to increase the nmount of open space to he compulsorily left in
the rear of a building, and the clause itself only applies to
streets newly laid out.

Matters remained thus until the year 1882 (twenty ycars
lnter). when it came to be recognised that perhaps it would be
as well for the open space in the rear of Hnouses to have some
relation to their width (not their height), and it was enacted in
another amending Act (Seetion 14) that every new building to
be used as a dwelling-louse and crected upon a site not
previously occupied by a  building, shall have, unless the
Metropolitan Board of Works otherwise permit, directly
attached to the rear of it an open space exclusively belonging
to it of the following extent.

Frontage of building— _
Not exceeding 15 ft., open space shall be 150 sq. ft, at least.

» .2 »” " » 200 1) L]
" " . dO 9" " ”n 3(')0 ) ”
Iixceeding 30 ,, " s 450 ”

It was also enacted that this open space shall be free from
any erection thercon above the level of the ceiling of the ground
floor storey, and shall extend throughout the entire width of
cach building at the rear of it.

This clause, then, enforees open space in the rear of houses
built on ground not formerly built on before 1882, according
to the amount of frontage width of the building, but specifies
nothing in relation to the height of the buil ing, At the
present day in London, a builder who had bought land
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cleaved of buildings erceted before 1882, could build blocks
of model dwellings of any height up to 90 ft.,* provided
the street was laid out before 1862, and could then build
parallel blocks behind them of any height “F to 90 ft. and
separated from the fivst blocks by a number of wells 20 ft, by
10 ft. at the Lottom, the front and back blocks heing attached
to cach other back-to-back, except where the wells intervened,
there being necessarily one well for each set of tenements divided
from its neighbours by party walls (Metropolitan Building
Act, 1833, Seet. 27).  Not only would there be nothing
to prevent a builder perpetrating such a building enormity
as this, but the wells of 200 square feet could be covered
by sheds extending as high as the cciling of the ground floor
storey.

We lhave, then, considerable reason to be grateful, that
greater advantage has not been taken of the absence of any
sufticient requirements in London for open space around
dwellings, by the private individuals and companies whoe have
undertaken the erection of Artizans' Dwellings, .\ great
many faulty dwellings and blocks, obstructive of air and light,
do exist, but matters might very well, in the absence of all
reasonable restrictions, have been very much worse, It may be
as well perhaps to consider the reasons why many industrial
dwellings are not worse off for light and air than we know they
actually ave.  In the first place, there is a limit beyond which
the people who are to inhabit the model blocks will not permit
themselves to go, even in their desire to be near their work,
It is well known that the working classes themselves ave averse
to living in what they consider barracks, if they ean get equally
,Q'OO(I accommodation in ordinary dwelling houses close at hand,
Lhe rules and regulations of the model dwellings are not always
to their liking, and if in addition they find that artificial light
hias to be used by day all through the winter months they will
not on any consideration become tenants of such rooms.
Cousequently a builder would make a financial mistake, who
should construet a large number of tenements which he could
not sell or let at any price. - At present the people have a
considerable choice of where they shall live ; but it must not he
forgotten, that with the increasing demolition of small insanitary
house property, which will surely result from the operation of
the new Housing of the Working Classes Act of 1890, under
the direction of the London County Council and the Vestries,
and from the immense extension of business premises in the

* By the London Council (General Powers) Act, 1890, Section 36, the height
of buildinga exclusive of roofs and turrets must not exceed 90 £t,
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more central distriets, a time will come when many of those who
must live near their work will have no option except to hecome
tenants of the model dwellings, and many will perforce be
compelled to occupy the tenements which they now regard with
so much aversion,

In the second place, although the sanitary authorities have
no power fo control the faulty building in course of erection,
they can, as soon as the tenements are oceupied, take steps to
have them closed as wnfit for human habitation, shon](\ the
Medieal Oflicer of Health consider the absence of light and air
a sullicient reason for the case to be taken before a magistrate;
and the fear of this being done mnst have operated in many a
case where the owner was not inﬂucnce(l by any higher
consideration than his own profit in the erection of dwel-
lings,

Thirdly, a considerable proportion of the model dwellings
in London have been erected by charitable Prusts, and by
Companies presided over by men of eminence in the philan-
thropic world, whose desire has been to provide good accom-
modation, and to ensure no larger dividends than four or five
wer cent, on the outlay. The dwellings, also, now provided
L_\' the railway companies for people displaced to carry out
their extensions or improvements, have to be surveyed and the
plans H})nssc(l by an oflicial appointed by the Home Secretary,
whose business it is to sce that overcrowding on space is not
arried to any great extent.

Stilly notwithstanding these considerations, as has already been
stated, many model buildings now exist, providing tenements
absolutely unfit for human habitation by reason of want of light
and air, and there is nothing to prevent the continued ercction
of such buildings, and their even closer crowding as land be-
comes year by year more and more valuable. : .

The operation of the Housing of the Working Classes Act
is likely to increase and perpetuate the evil in this way, viz.,
that houses closed and subsequently demolished by the action
of the Vestry alone, will very likely be replaced on the old
site or sites by model dwellings of a bad kind; for Section 34
of Part IL of the Act is too vague in its terms to be of much
use to prevent the erection of such structures. The section
reads :—“ Where a building has been so taken down and
removed, no house or other building or erection which will be
dangerous or injurious to health shall be erected on all or any
part of the site of such building; and if any house, building,
or erection is erected contrary to the provisions of this section,
the local authority may at any time order the owner thercof
to abate the same, and in the event of non-compliance with
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the order, may at the expense of the owner abate or alter the
same.”  Of course if the owner demolishes of his own accord,
without waiting for the Vestry’s order, this secetion does not
apply at all,

Vith regard to the unhealthy arveas cleared by the action of
the London County Council and compulsorily acquired, theve
is no reason to fear that the evils got rid of will he replaced
by others, for which they are intended to provide a vemedy,
The County Council, in the case of the Boundary Street avea
in Bethnal Green, will only sell the Innd wnder certain con-
ditions.  These conditions ave that the blocks of dwellings to be
erected shall not excced A0 ft, in height (four storeys), and that
parallel blocks shall be separated from each other by an open
space clear from the ground of at least 40 ft. in width (the
height of the buildings).  The new streets will be forty feet in
witrt]l, and the blocks will run almost due north and south, so
as to admit the maximum amount of light to all the tenements
cqually 3 also the courtyards between the blocks will be left
entirely open at each end, unobstructed by any cross buildings.
Of course the land sold under these conditions cannot fetch
anything like the price which would acerue if sold free from
restrictions.  Ilence the cost of the scheme to the ratepayers.
A precedent having been created in this respeet by the present
London County Comneil, we may well hope that future Councils
will not depart from it. It is far better in every way that the
present genceration should provide the proper remedy for the
cvils in hiousing which it finds to exist, and not leave a further
legaey of samitary neglect to future generations, which they
may well find even more difficult to cope with than the
present population does those handed down by its prede-
CeSSOTS,

In 1885 the Royal Commission on the IHousing of the
Working Classes had under consideration the statutory pro-
visions 1n force in the metropolis with regard to the height of
buildings and the space about buildings for the purpose of
securing a free civculation of air, The Commission recom-
mended (1) That upon the lines of the existing enactments in
the Acts of 1862 and 1878, rules of more general application be
framed to control the height of buildings in relation to the
open space which should be required to be provided in front of
the buildings, either in the form of land exclusively belonging
to cach building and kept free from erections, or in the form of
an adjoining street, (2) Thatin the rear of every new dwelling
house or other building, and whether in old or in new streets,
there be provided a proportionate extent of space exclusively
belonging to the dwelling house or building ; that this space be
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tree from erections from the ground level upwards ; that it ex-
tend lntevally throughout the entire width of the dwelling house
or huilding; that for the distance across the space from the
huilding to the houndary of adjoining premises a minimum be
preseribed ; and that this minimum inerease with the height of
the dwelling house or building,

Thus six years ago the Royal Commission well and concisely
summarised the pressing requirements for securing adequate
open spaces {o houses in London ; but since then nothing has
been done.  Neither the old Metropolitan Board of Works nor
the new County Couneil ever had, or now have, the power to
frane hye-taws for the open spaces nbout new houses, which
was conferred upon all Urban Sanitary Authoritics outside
London, sixteen years ago by the Public Health Act of 1875
(Seet. 157), By the Metropolis Management Act Amendment,
Act, 1878, the Metropolitan Board of Works was given power
to make hye-laws for the foundations, sites, and materials of
new houses, so as to seeure stability, prevention of fires, and for
purposes of health, but the amount of open space around houses
was not included ; and this, be it remembered, three years after
the passing of the Public Health Act, which expressly gave
such powers outside London,

Wiy should London have heen so long neglected in this
way?  Surely, with its immense population and enormous area,
it onght {o have as much air space around its houses as
provincial towns, The air of London generally is not so pure
that we can put up with a very small amount of it, on the
principle that quality makes up for quantity, The necessity
for sufticient air space has been recognized for fifteen years by
{he Legislature, but London is allowed to drift on in the old
manner,  The land, perhaps, is more valuable in London than
in most provineinl towns, Lut if reasonable restrictions on the
rights of property are mecessary in provincial towns to safe-
guard the health of their populations, they are surely
equally desirable in the interest of public health in the
metropolis,

An opportunity will he afforded this year, let us hope, of
rectifying the disability so long cast upon the metropolis. In
the Public Health Act for London, which is to consolidate and
amend all existing metropolitan sanitary legislation, a clause
should be inserted” giving the County Council power to frame
and enforce bye-laws for all new buildings, ©with respect to
the sufliciency of the space about buildings to sccure a free
circulation of air, and with respect to the ventilation of
buildings” The hye-laws, when made, would have to be con-
firmed by the Sceretary of State, and then London would stand
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i very much on the same footing as regavds its new buildings, as
' ‘. o . i
the hitherto morve fortunate Iu‘m'uu-lul towns. : Limitatfons, 1
The accompanying table shows the bye-laws® for O‘l'm space ; K
around new  domestic buildings now in foree in five cifies ; cod i
. . . . wed- i
(Munchester, Brighton, Bivmingham, Liverpool, ind Neweastle), o b
which have probably done more than any other towns in this \odel Byo.! H
country in clearing unhealthy areas, and providing for the “f Local Sovone | 5t }
E erection of improved dwellings for the industrinl classes, ment. Board, | 1)
2 Glasgow excluded, but Glasgow has not at present any hye-laws - i
e beaving on this question, It will he seen that the hye-laws of g
] . . '}
i Brighton and Manchester are founded very closely upon the Manchester. | il
model bye-laws of the Local Government Board, but those of , P
Brighton actually require move open space than is sugaested by 4 7 A Ea iy
the Loeal Government Board as desivable,  The Bivmingham : i1
bye-laws ave similar, but there is the very important limitation i
of the regulations to houses the net rateable anoual value of ‘51
- - [ A |
. which will not exceed £20. Consequently, model dwellings _ fip
§ will be excluded from the application of the bye-laws, as the . Brighton, g"“ 1
: rateable annual value of a block of tenements included between P'; ’ i
two party walls would far exceed the £20 limit.  There is also o
1 - . + .
: a clause in the Birmingham bye-laws which the Local Govern- }
3 ment Board very rightly objects to on principle, namely, the
diseretionary power on the part of the Town Council to modify L i
fhe npph.vutmn of the bye-laws in p:u‘hcu.lm'. 1]|stzlllccs, ﬂwr(:hy * These rogulations only apply to houses, the net rate- y i
introducing an clement of uncertainty prejudicial to the carrying able annual value of which ;wll ]not exceed £20;]and 2
_ out of the regulations, and exposing the Town Council to when thorough ventilation of such open is secirec, Bf if
harees of f?‘ HOSS i its de: ]‘] “ .g] mdividual Tt sl :l Birminghnm, when on the re-ercction of buildings within the Borough, )
: charges of untairness m 1is dealings with mdividuals. tshoulc these dimensions eannot be adhered to without consider- ]
3 also be noted that a possible considerable sacrifice of property able sacrifice of property, they may be modified 1 4]
g is made a reason for not enforcing the regulations. These j specinl cases at the diseretion of the Town Council. i
‘ limitations are contained in the older Byc-laws of 1876, and are
g not in those of 1887, and it is very probable that the Local 5 1
N Government Board refused to sanction them when re-introduced ba at the side of {he house, and i
s . i , . - . : The open space may be at the side ot the Liousg, a KK
a nto B 1ce te se ; /| -
g Int ﬂ“‘. new bye-laws for 1887 : hence the retention of these not in the rear, when the back of the house has a window il :
i clauses in the form of an appendix fo the new bye-laws, i cach storey, opeuing to a street ot less than 9 1t, B
] The Liverpool bye-laws provide for a less open space in the Liverpool. wide. Unlessfth% open space a: t,lte rear s Oi]ﬂu nggre- il §
: rear new etl ildinos, clusively be . gate extent o 600 square feet, it must on three sides Bt
i ‘ ar of w domts'hc buildings, and exclusively belonging to Bjoin an open space of another dwelling-house, or A .
I them, thau is sanctioned by the Local Government Board, and adjoin a street. : y =
LA allows nine feet of the preseribed minimum width to be taken ALY
t ' into account from an adjoining street. In certain cases also _,
it the open space may be at the side, and not in the rear of the iR
house. Tu most bye-laws the height of the house is to be These regulations do not apply to new dwelling-houses ] h’
measured from the gl‘Olllld level to the level of half the vertical erccted on o site previously occupied by a dwelling-house, NI &
: P unless the former house had an equal or greater extent X 1
' of open space at the side or rear. Where the openl space 1)
* (opies were kindly sent me by the Medical Officers of Ilealth of Man- Newcastle-upon- was ]ef’s in extent th?n ttllmt ]‘e(l,u;:;(,lsebiltl};i Zﬁiub%hlggs'
chester, Brighfon, Newcastle, Glasgow, and Birmingham, and by the City ! Tyne. then the open space for the new. In tl of
Engineer of Liverpool. than that which previously existed. In the case
° dwelling-houses built prior to 1871, and having open
’ spaces not greater than that required by the regulation,
these open spaces are never to be built upon, except with

the approval of the corporation,
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B! c same footing as regards its new buildings, as
e fortunate provincial towns.
iying table shows the bye-laws* ft_)l‘ open space
B:ncstic buildings now in force in five cities
SERE i ] ton, Bivmingham, Liverpool, and Newcastle),
Bably done more than any other towns in this
I ing unhealthy areas, and providing for the
svroved dwellings for the industrial classes,
B, but Glasgow has not at present any bye-laws
Rquestion. It will be seen that the bye-laws of
B anchester are founded very closely upon the
Bof the Local Government Board, but those of
ly require more open space than is suggested by
Enment Board as desirable.  The Bivmingham
pilar, but there is the very important limitation
gis to houses the net rateable aunual value of
B cxcced £20.  Consequently, model dwellings
SEENE from the application of the bye-laws, as the
B luc of a block of tenements included between
gould far exceed the £20 limit.  There is also
gBirmingham bye-laws which the Loeal Govern-
b rightly objects to on principle, namely, the
[ cr on the part of the Town Council to modify
the bye-laws in particular justances, thevehy
e ement of uncertainty prejudicial to the carrying
S [ations, and exposing the Town Council to
iess in its dealings with individuals. It should
it 2 possible considerable sacrifice of property
_ n for not enforcing the regulations. These
R tained in the older Bye-laws of 1876, and are
1887, and it is very probable that the Local
R refused to sanction them when re-introduced
ERRRE-1aws for 1887; hence the retention of these
@R of an appendix to the new bye-laws,
bye-laws provide for a less open space in the
giestic buildings, and exclusively belonging to
B ctioned by the Local Government Board, and
BRED! the preseribed minimum width to be taken
' an adjoining street. In certain cases also
day be at the side, and not in the rear of the
. bye-laws the height of the house is to be
;R c sround level to the level of half the vertical

') sent me by the Medical Officers of Health of Man-

Wcastle, Glasgow, and Birmingham, and by the City

Ly”

e o

Dye-taes for Open Spaces around new Dicelling-houses.

Open Space at Rear of Building, exclusively belonging 10§, and free from any ereetion above
tho level of the ground, except a WAL EGU, ora rrlry and ashpit, extending luterally through-
Open Space in vt cotire width of bullding,
d Front N e -
5.3 | Actaunder which ctendlt e .
-S-'E- ‘ Bye-laws aro Ihr(;;:zilf::lultln\ﬁlolc Distance acrosx or depth of open space everpehere to be according Limitations,
‘3;’-1: framed, line of frontage, Agpregate fo keight of buitding,
tu bo at least, Latent o . I
not less than e Qerlut 85 Helght excoed-
In any ease, Helght 3af1, | Helght 250c, | Welght 35 f1, fng @5 11,
Model Bye-lawa Pablic Health At least At least At least At least At lenst
of Local Govern- Act 1875, 21 1t. 150 sy, ft. 10 ft, 15 It 30 . 99 11, 55 1.
wment Board. Section 157, _
Local (.\I;n- a6 ft,
5 chester 24 ft.ifstreot | 150 g, 1, 10 t, 15 1, 2 ft, 95 ft. 25 1,
Manchester, | 1800 Improvement [is Joss thon 150 &q
Acts, 36 ft. wide), B R e ]
12{t. tocentro
of street, if
: o
Public Health s{;’}f}n};‘;g cnl;t
Act; Towns Governmeunt 15 ft
et | Acts (300 s ft. | 20 ft. (300 | 25 ft. (500 |25 f1. (600
Brighton, 1886 C]ml'g(i‘;‘;\m' _lfﬁ[t.toticnllr_((']. 200 sq. ft. 101, nggrregate ) ) s, 11.)
Brighton | sireet o extent.) :
Improvement 1886,
Act, 188L {151t to centre,
if laid out
after 1886,
* These regulations only apply to houses, the net rate-
I'ublic Healtl More than 8 able annual value of which will not exeeed £20; and
Aots Loeal 2 store, 3 storeys. |11 00C han when thorough ventilntion of such open is secured, or
Act; Loeal ~ slorays. storey storeys s g b
irmi 1876% (Birmingl 24 ft.t 150 sq. ft.* 10 ft.* - when on the re-erection of buildings within tho Borough,
Birmingham. 1887% (' lrmlllyf ltqm) o R - 15 ft.* 20 fL.* OF F these dimensions cannot be adhered to without consider-
(A)Anso 11(8{:‘3';011 25 it, able sacrifice of property, they may be modified in
oty 1555 special cases at the discretion of the Town Council.
ot |
. [Open
S0t !;)]mce m]ugt . . The open space may be at the side of the house, and
[12ft.6 in d? ml;ua “m leight He'{’ "ﬁ of not in the rear, when the back of the house lhias a window
from centre of {ill:,!;]t,(: 0;0 ‘-;,f wm:l ‘I-f;' “.;;::Hm’ in each sl'lorey, opening to a streict not !essf than 9 ft.
i Public Health i ween ~ ’ y wide. Unless the open space at the rear 1s of an aggre-
Liverpool. 1850 Act. stir: f;_’sgfﬁ;ﬁf t| 160 sq. ft. fhﬁ b?c‘f and 30 ft. 50 ft. gote extent of H00 square feet, it must on three sides
251t wide,and ;\a go [: lg = andjoin an open space of nnother dwelling-house, or
h:waé 1nid out ﬂ‘,?:;ﬁ;w ;11_ 101t 15 t. adjoin & street, :
before 1890]. chde 9 Tt.of
the adjoin-
ing street,}
- These regulations do not apply to new dwelling-houses
?l?(f :fl?el:lrt)l; erected on a site praviously occupied by a dwelling-house,
ground unless the former house had an equal or greater extent
Bye-laws, belonging to of open space at the side or rear. Where the open space
1866 ; building : was less in extent than that required by the regulation,
Newcastle-upon- | yg75 | - Newcastle may be at then the open space for the new house must not be less
Tyne. 18‘1 Tmprovement the )side in- than that which previously existed. In the case of
7 Acts, 1870, stead of the dwelling-houses built prior to 1871, and having open
1871, rear,applies spaces not greater than that required by the regulation,
t;) ,C(})rlner these open spaces are never to be built upon, except with
Liouses the approval of the corporation,
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DR, LOUIS PARKES, 33

o : lieight of the rouf, or to the top of the parapet, whichever is ]
the higher ; but in Liverpool the height of the back wall from il
F the ground to the eaves of the roof need only be taken into
ncconnt, It is preferable to measure the open space in front iy
of the house to the centre of the street, as is done in Brighton
and Liverpool; otherwise the sacrifice of land falls only upon et
the owner, who rebuilds first on one side of a street of less ‘
width than twenty-four feet, and the owner of the opposite :
louses retains his original line of frontage when his furn comes |
to vebuild, g

‘I'he Neweastle-upon-Tyne Bye-laws are very deficient, as !
there is no regulation for a minimum open space in front of a 3
house, nor for the depth of open space in the rear according to
the height of the building,  The limitations also practically
restrict the amount of open space to be left in the rear of new
dwellings upon old sites to what existed prior to the passing of
the Acts, and the regulation for preventing the building over 0
| open spaces in the rear of old buil«\ings is bad in Jawif included i
S in bye-laws for new buildings, as such vegulations arve ultra vives
. when ineluded in such bye-laws, as the case of Tucker v Rees

|
i

sliows, S
The diagrams A, B, C, D, are intended to show (A and C) Ch .
i : the minimum amounts of open space in frout and reav of new N
—— PO : model dwellings allowed by the model bye-laws of the Local Iy
' Government Board, such as have been adopted in Brighton and S .
5 Manchester, whilst in London the lpos;sil,)lc arrangement of such SRIt
| buildings on the same amount of space is shown (I3 and D). SHITR
i Tiach block is 30 feet deep, has a frontage of 50 feet, and is b l
five storeys in height—the height of the building measured #
from the ground to half the vertical height of the roof is iy

55 feet. Iach Dblock might have four sets of tenements of
two rooms cach on each floor—two tenements in front and two
at the back of the block ; allowing for a family of four in each
R ; tenement, this would give the population of each block as 30, RN
o j or in the two blocks 160, or in thrce blocks 240. In the two i
FI : i: blocks erected on such a site in Brighton or Manchester, the
DI density of the population per acre would be 1040, whilst in M
N ' London the three blocks would give a density of 1560 per acre SRR
SR —in each ease half the avea of the adjoining streets is included. H |
| In Brighton and Manchester 54 per cent. of the area included i
i between the front walls of the opposite blocks would be covered il
i by buildings, whilst in London 82 per cent. of the area would . |
be covered by buildings. In the London blocks 40 per cent. of L F

the rooms would be so devoid of light and air as to be practi- 1 f
cally uninhabitable, that is to say, ali the inner rooms facing
the 10 feet wide shafts below the two upper storeys. e {

s 3

c




34 AMODEL DWELLINGS,

Percentage of site Density Pereentage of
covercd by buildings, per acre.  uninhubitable yooms,

Brighton or X
Manchester } ot 1040 0
London cen {3 1560 10

'This diagram illustrates a defeet in the vequivements of the
Model Bye-laws, viz,, that whilst the epen space at the rear of
the new buildings must vary with the ‘wi-rhl of the buildings
up to 35 feet, and can in no case be Jess than 50 feet \\'inl_v {for
opposite buildings exceeding 85 feet in height, the minimam
open space in front is fixed at 24 fect, and In streets so narrow
as this there is no limitation of the height of the buildings.
The tendeney in large towns is to inerease the loftiness of the
buildings, aud it is suvely desivable that in all strects Jess than
40 or 50 feet in width, the height of new buildings should hear
some proportion to the width of the street,

In this diagram the London model dwellings ave supposed to
be creeted on the sides of streets laid out previously to 1862,
and on sites formerly occupied in whole or in part by huildings,
such for instance as constitute nine-tenths of the sites on which
model dwellings have heen, and are likely to be, erected for
many years to come in the metropolis,

Dr. PArkEs, at the conclusion of his paper, moved :—

“That this meeting, recognising the necessity for sceuring a greater
amount of open space around new buildings in London, in the interests
of public health of the metropolis, Lereby recommends the Council
of the Sanitary Institute to petition the President of the Local
Government Board fo insert in the Bill for amending and consolida-
ting the Sanitary Acts in London, a clause empowering the London
County Council to frame and enforce bye-laws for new buildings in
London in respect of sufliciency of air space, to secure a free
cireulation of air about them, and the proper admission of light to
the rooms.”

Sir Dovaras Garrox, K.C.B. (London), in putiing the resolution,
observed that he thought the high rents asked in London arose in a
considerable measure from the hicense allowed to property owners to
crowd lofty buildings on a small space of ground.

Mr. R. M. Beacucrorr (London), Vice-Chairman of the Housing
of the Working Classes Committee of the London County Council,
seconded the resolution, and suggested as an alternative that a
petition might, it thought desirable, also be presented to the London
County Council urging an amendwent of the Building Acts. 1le

........,.........
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DISCUSSION, 3

quite agreed with the mover that considerable objection was enter-
tnined among the working classes to barrack buildings, but thought
the only practical remedy for overcrowding on space was the removal
into the suburbs of u large proportion of the population from the
congested districts, and the immediate provision, on a comprehensive
seale, of satisfactory cottage nccommodation under proper regulations
in the outskirts of Londen,

Mr, Smirney Muereny (London), thought that the author of the
paper had put forward very clearly what the wants of T.ondon really
were, and he thought it would be very desivable if we could have in
London the power of dealing with the question of air space aboub
Louses by bye-law. Al present it is permitted, under certain condi-
tions, to build houses without. any spacoe at their rear and without
through ventilation.  Ile could assure the meeting that the London
County Council were not unmindtul of the importance of the question
of air spaco about houses, and in Mr. Ritchic we had a minister
who had shown great interest in public health questions; he hoped,
therefore, London would not continue long in the disadvantageous
position it now occupied. Tho height of rooms was also a question
that needed attention.  'With regard to the price of land in London,
which had been referved to, he had been informed on good authority
that with the exeeption of the eity and special distriets such as Charing
Cross, it was not higher than in other large towns.

He ended by propusing a vote of thanks to Dr. Parkes for his
paper.

My, IKrien Youxo, F\IRRVILB.A. (Tondon), seconded the voie of
thanks, and said that he considered that tho height of buildings
should be so proportioned to the width of the street, that the light
could enter all the windows, at an angle of not less than 45 degrees.

" He pointed out that many of the larger blocks of model dwellings

=]
are to all intents and purposes back to back houses, which are so

universally condemned.  In some cases buildings were GO fect high
and separated by courts only 18 feet wide, and these courls were
 culs-de-sac.” The bye-laws made under the Building Act Amend-
ment: Act require, in all cases of new buildings, that the site, if not
previously built upon, should be covercd with concrete, but if a man
pulls down an old house when the ground is contaminated by all sorts
of accumulations, he can re-build it without being bound to protect
the inbabitants by such an impervious stratum,

Dr. G. V. Poork (London), thought that the overerowding on space
was the most important of all sanitary questions. The cause of the
overerowding on space in large towns was, he said, water under pressure
which enabled people to get water to the top of large buildings and
also to wash away the refuse from the town. IIuge blocks of build-
ings were being evected in all our towns, nobody interferes, and it i
thought that the public health will not suffer. Bub it must be
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perfectly evident that in all eases of air-borne infection, the putting of
seoplo on the top of each other and under one voof, must onorn.mu.sly
increase tho risk, Take for oxample the influenza in the beginning
of 1890, which was essentinlly an air-borno disease.  From a table (ll:
corrected death rates given in tho British Medical Jowrnal for May
10th 1890, for the first threo months of 1580 it \\'9uld bo i:cnmd thint
tho death-rate for tho whole of Loudon was only slightly raised, whilo
in the seven central districts of London, having a population of
970,000, it ranged from 26:7 to 33+8, and tho total births in tlws;o d_lfé-
tricts during the three months was 2,012, and the deaths 2,153,
showing that in this metroplis of ours during those three months the
deaths, in the central districts, excceded tho births by 141, 1le
then poiuted out some of the evils likely to ariso from eases of infee-
tious discases in the fashionable mansions or flats,  1le noxt alluded
to the absence of light in London, which made it necessary to burn
candles in tho day-time, which was another evil eaused by overe rowding
o space, as these enormous buildings of mansions and fiats largely
increased tho amount of smoke poured into the atmosphere within a
given area, e believed that this question had a very considerable
relation to social and labour questions,  Most poo‘)lc, llo gaid, were
of opinion that there ought to bo no underground dwellings, but, as
a matter of fact, the servants of those who held such opinions wero
housed Lelow the lovel of the street,  What lie thought should be the
rule was that the curtilage of every house should bear a definite

proportion to the cubic contents.

Mr. Percivat Gornox Sy, FLRILB.A. (London), snid.thnt in
T.ondon it was not impossible, under the present Acts, to build new
Dback-to-back Louses. The only provision on the subject is, that all
rooms must be lighted and ventilated from a street or alley adjoining,
and thus, if a common lodging house, for example, were built with
rooms of excessive depth and lighted and ventilated from a street in
front only, it could not be condemned, although it \\'011](1 be actually,
or equivalent to, 8 back-to-back dwelling. As to the height of houses,
he was very much amazed at the provisions of the Act of lnst year, as
he could hardly understand it being necessary to place a limit on the
height of buildings, while allowing anyone to ercct them so high as
00 feet, with two storeys in the roof in addition.

Mr. Fraxcis Hoorer, ARIB.A. (London), considprgd thqt @he
diagram exhibited amply illustrated the impotence of existing building
legislation in London to secure curtilage aronnd the lofty tenement
buildings sufficient to ensure their enjoyment of a full complement
of licht and air,  When houses are reconstructed in old streets, it 13
at p?'esenb the habit to leave to adjacent private owners of property
the vindication of prescriptive rights to light and air, and {o ignore
the public interest in these necessary commodities. Ience it follows
that when private owners agree to pecuniary ecompensation for their
losses, the public become the sole losers, Mr. Hooper contended that

et ————
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the plans of buildings to bo erected specially for the occupation of
artisans in crowded districts should bo submitted for the approval of
somo competent authority, such ns would forbid the ercetion of build-
ings the like of which are o disgrace 1o the metropolis, It should be
more generally recognised that abundant light and ventilation is as
indispensablo in staivcases and approaches as in the actual living
rooms of such thickly populated buildings, both for the moral and
physical well-being of the tenants,

Mr. W. Wintg, F.S.A. (London), thought that some definition
was needed with regard to the amount of light and air.  In Wake-
ficld they havo rules which Jimit the smallness of windows to the tenth
part of floor area. In all habitable rooms windows must have half
their area made {o open, and they must open to at least 7 feet 6 inches
from the floor.  Ilo thought that this point had not hitherto received
the attention of those concerned in framing the Building Act. 1lo
thought that if the angle of 45 degrees for light were insisted upon,
it would be most desirable. But he did not see how it would be
possible.  This alone would soon spread London into the country.

Mr. H, B. Courixs, R.N, (London), said that the fittings of
windows and doors, aud smoky chimneys, in the large workmen’s
buildings wero very much complained of, and he thought it strange
that Architects could not build dwellings with chimneys that would
not smoke.

Mr. D. Riciuanps (London) thought it was a question whether
the density of the population was better upwards or spread over the
ground. In the matter of ventilation he thought, that in high blocks
of buildings the open windows of the upper rooms would necessarily
reccive the impure air coming out of the lower windows, and he
thought that smaller houses and narrower streets were better.
Shorter hours of labour and a cheaper railway system were wanted to
get the people into the country,

The resolution was then put by the Chairman and carried unani-
mously, and a vote of thanks to Dr. Parkes was also carried.

Dr. Louis Panxes (London), in acknowledging the vote of
thanks, said he thought that the power to frame bye-laws, if entrusted
tothe London County Coumcil, would meet the necessities of the case
better than the insertion of clauses in amended Building Acts. The
standard suggested by Mr. Keith Young, that all living rooms should
reccive light from the sky at an angle not greater than 45 degrees,
was a valurble one, and was one to be striven for, even if it was
necessary fo be content with something less for the present. e did
not think it was practicable to endeavour to abolish the occupation of
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)

thing might now he
ng the con-

dition nnd consiruction of such dwellings. Ho ngreed \‘\'ytl-l ):}:!
Gordon Smith, that tho present limit of tho height of ll(lll.\l‘:.i_';llr :'
metropolis to 90 feet, with two storeys in tho voof and t:lx‘lu uding
turrets and towers, was allowing far too great a height, ho now
block of buildings nt Knightsbridge was an instauce of the extensive,

ing of nei inee steictures, produced by buildings of
overshadowing of neighbouring struetures, | y buildings
guch enormous altitude. More or less lofty blocksi pf ﬂl‘“htll}ﬂ .ll ;\_t -
ings in largo citics wero n neeessity of tho times, That suol; tmlf n:;::
could bo made into healthy houses for the w'o‘rkmg cn';eut.:- wa
evident from the experienco of tho Peabody Trust. W mm\\‘a!:
required was, that snitablo restrictions should be in ff}l:cu 1{1‘].:3?\(1111-
the too great aggregation of the blocks, and tho excessive overcrow
ing on space with all its sanitary ovils.

cellars and underground sleeping rooms, but some
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THE PREVENTION OF INFECTIOUS DISEASE,

By A. Wyxrer Bryri, Professor of Iygiene at the
College of State Medicine.

ltead at a Sessional Meeting, March 11th, 1891,

ABSTRACT.

T origin or cause of “comununicable” disease is alike in
animal and plant, the cause in cach being minute life-forms
preving upon larger and higher lives.  These microscopic
pavasites are known by the general term of € micro-organisms,”
and include a vast number of genera and species.  The great
majority of micro-organisms which swarm in air, water, and soil,
are not discase-producing, but others ave, and it can be proved
that a few, originally innocent, may, by being placed under
certain conditions, in the course of a few generations produce a
parasitic, malignant race, endangering the life of the animal
which they attack.  Since the origin of communicable disease
is practically the same throughout the world of life, so the laws
of communicability, and the methods of prevention, are in their
essence ever the same,

Communicable human diseases cannot in the present state of
science be classificd as yet on a really scientific basis, but the
following may serve the purpose for a time: 1, Fruptice fevers,
ety small-pox, measles, scarlet fever, typhus; 2, Discases
affecting the Nervous system, e.q., rabies, tetanus, whooping
congh; 3, Discases affecting the Organs of Respiration, e.g., pueu-
moniay -k, Septiccemic maludies, eg., septiciemia, erysipelas,
diphtheriay 3, Tubercular diseases; 6, Muluria; 1, Diseases
affecting the Intestines, e.y., cholera, typhoid fever, diarrhea,
dysentery,

There arve three ways by which ecommunicable diseases can
enter the system : the infective particles must be either breathed,
swallowed, or inoculated. If infectious diseases were classified
simply from the point of view of contagion, they might be
arranged thus :—1, those which enter with the breath and
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40 PREVENTION OF INFECTIOUS DIBEASE,

attack the lungs or the mucous surfaces of the throat and air
passages s phthisis, small-pox, measles, typhus, whooping cough,
diphtheria, malaria, pnewmoniang 2, those that ave swallowed
searlet fever, pneumonia, cerebro-spinal meningitis, (caneer?)
tuberculosiz, cholera and diarehwen, dysentery, Tvprusy; 3, dis-
eases inoculated : vabies, tetanus or lock-juw, erysipelas, authray,
tuberele, cancer, syphilis, leprosy,

It will at once be noted that some of the maladies appear in
more than one group.  For instanee, fnberele may be acquired
by sucking it in with the breath, by taking it into the stomaeh
in tubereulous meat or milk, and by inoculation,  Noy is this a
mere idea, it is founded wpon experiment 3 Koeh has produced
a tuberculosis of the gninea pig by cansing it to hreath dust
impregnated by tuberele.  In o similar way' it has been proved
that milk deawn from the tubereulous udder of a diseased cow is
likely to produce tuberenlosis,  And lustly, tuberele inoculated
under the skin of alinost any animal promptly shows its effeets,

In these experiments it has also been shown that, as w rule,
when tuberele-contaminated dust is breathed the disease pri-
mavily affects the lung : when tubereulous matters are swallowed
the first begiumings of the malady are to be found in the intes-
tines, or the membrane covering them (Tabes mesenteriea) ;
and when the infections matter 'is incculated the tuberele is
generalised.  Ience from these experiments we obtain impor-
fant information as to the way in which a person has probably
been infeeted, if the seat of the beginning of the disease is
ascertained at a sufticiently early stage.

I have also put pneumonia under two headings, believing
that it may be acquired by the breath, and also by taking food
which is in some way specifically infected.  That the infectious
pneumonia is communicable Ly food may be suspected, by
the experimental fact that mice fed on bread contaminated
with pneumonic sputum become affected with pneumonin, 1
have also scen a limited and extraordinavily fatal outbreak of
pneumonia sweep away almost all the members of a family, and
had good evidence to suspect contamination of their food.

" It ought, on theoretical grounds, to be easicst to prevent the
class of diseases which are conveyed by inoculation ; next, those
which are most commonly swallowed, such as cholera and
typhoid ; and lastly, most difficult of all to prevent, those in
which (e.g., typhus) the disease we may presume is inhaled.

The records of epidemics do not, however, lend much support
to this theory, possibly because until quite recently no preven-
tive measures have been taken on these lines. For example, if
we hold that phthisis is mostly inhaled, tabes swallowed, it
ought to be far easier to prevent tabes than phthisis, The
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records of mortality of phthisis and tabes for three decades are

as follows :—
1851—60, 61—70. 71—80,

Phthisis ... 1305 .. 968 .. 767

"Iabes e 1020 L., 2207 ... 2250
That is to say, in the first ten years the deaths from tabes are
a little more than 1:6 times those of phthisis; in the next ten
vears the proportion had inereased to more fhan twice:: aud in
the fen years ending 1880 they were more than three times the
deaths from phthisis.

What is the meaning of this inereasing disproportion? Is it
from the feeding of the young on tuberenlous milk or meat?
I'rom the one or the other, or both?  Or is it again from the
reneral advance in the art of diagnosis, tuberele in the bowels
toinf more frequently deteeted than formerly? No answer
an e given to these questions, but what we can affirn is that
tuberele in all its forms is communicable; and the time has
therefore come for measures of isolation and prevention to be
tnken in all those cases in which there is a flnir possibility of
danger to the healthy.

It is now a well-ascertained fact that certain fatal and
infectious discases produced by micro-organisms ean only be
propagated in certain animals, the one cfass of animals being
@ susceptible,” the others *immune.”  So again, it is known
that a person having had searlet fever once ‘is to a considerable
extent protected from a second attack. Previous to the first
attack llc was “susceptible,” after the attack he has become
“immune.” Thus immmity may be natural, hereditary, or
acquired,  Mice and rats are naturally immune against diph-
therin, frogs are naturally immune against tuberculosis. Im-
munity against small-pox may be artificially acquired by a
previous attack or by vaccination; immunity against rabies
may be also obtained by a similar process. Careful experimeuts
are being made with the object of ascertaining whether the
blood, or some substance separable from the blood, of animals
which are cither naturally or artificially immune, may be used -
as an agent to confer jmmunity, or even work as a curative
agent, and much is in the future to be hoped from this channel
of experiment, There is likewise some evidence that cerfain
definite chemical compounds—Ilike quinine, trichloride of iodine,
and corrosive sublimate—may confer a temporary or complete
immunity against a few zymotic discases. Quinine has long
been used as a preventive of malaria, and used with a fair
amount of success.

1. Hence one of the methods of preventing the zymotic class
of diseases is by scientific means to obtain “immunity.”
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42 PREVENTION OF INFECTIOUS DISEASE,

9, Pure air, free from dust and suspended matters and the
confaminations caused by overerowding ; light is also oo,
Sunlight is fatal to some of the disease-producing organisins,

3. Pure or uncontaminated water; water being largely con-
cerned in the spread of fyphoid fever,

4. Pure, sound, healthy food.  The meat supply of the
present day is practically uninspeeted, and o lavge amount of
diseased meat is consumed,  Tmportant wnder this heading is
the preservation of food, and sterilising of food, such as the
storing of food in proper and suitable places, thoreugh cooking,
and the boiling of all milk,

5. Lastly must he mentioned “{he prevention of spread™;
and communicable disenses are prevented from spreading hy—
firstly, isolationy and secondly, the proper use of disinfecting
substunces.  This proper uso differs according to the main
channels of infection, which are not in all diseases the same.
In cholera, diarrhea, and typhoid, the discharges from the
bowels ave most dangerous; in typhus, the volatile emanations
from the skin; in phthisis, the matter coughed up; in sepli-
caemin, the fluids of the body generally, and so on.

The above short summary mmply shows that mucl infections
discase can be prevented by cleanliness in food and habit, and
by simple common sense preeautions, possible in most houscholds,

The Chairman, Sir Dovaras Garrox (London), said physicians say
that all diseases are due fo attacks of microbes, which surround us in
innumerable quantities; but, fortunately, the body when in a healthy
state is able to repel their attacks; if it were not so we could not
live on the face of the earth, 1lowever facts may be with regard to
recent investigations in discases, they have not shaken the broad
principles of sanitation, namely, that our surroundings should be as
healthy as possible.

Mr, T. W, Mavie (London) asked whether the microbes in

" Thames water are destroyed by the filters of the water compauies;

and whether the storage of water in cisterns is likely to contaminate
the water, :

Mr. T. R. Dockax (Croydon) said the boiling of milk was frequently
sngaested as a precaution against disease, but what could be done
with cream, which, of course, could not be so treated ?

Mr. H. B. Cournins (Iondon) said in some old buildings inhabited
by the working classes he had three cases of pneumonia in one
family following one upon another, two recovered but the last died.
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Since thiese old buildings had been pulled down, searlet fever had
decreased, and he did not remember a single case in any of the
now buildings; all the infectious diseases were much more rare than

formerly.

Mr. J. Yovsa (Tondon) asked if all enses of typhus reported
under tho Infectious Discases Act were accepted as such,

Sir Dovaras Garrox (London) asked whether in lofty blocks of
artizans’ dwellings childven's sickness is greater than in the dwellings
formerly occupied by this class,

M, Coruis said that it was not so in his experienee, the general
sickness among tho children being much less in the model Jodgings.

Dr. P, W, G, Nvsy (Bournemouth) thought that the enusation of
diphtheria was a question that required consideration. The disease
may be caught from the breath of others, but it is frequently taken
in other ways, and is more probably due to bad air from the sewers.
At a house where some alterations were being made the workmen
broke into the old soil-pipe on a Saturday and left it open until
Monday, so that sewer gas in the meantime came into the house: on
Tuesday one girl was ill with a bad throat, her sister also caught it
and both died of diphtheria. Three weeks previously there had been
a case of diphtheria in a house in the rear, and the germs had pro-
bably remained in the sewer. Pneumonia appears to be infeetious,
as, in a house where there were seven children, one after another
was ill with the disease, probably due to using the same handkerchief
or fuod-vessel. It was surely possible as a means of prevention to
kill the germs of diphtheria, typhus, and other infectious diseases
whilo in the drains. Liquid disinfectants were not however sufficient
alone, gaseons ones were also required, as the germs might be in the
air or on the upper portion of the sewer-pipe,

Mr, 11. C. Sorer (London) said there appeared fo be very little
disease or illness among the flushers of sewers, and if sewer air were
50 deleterious how was this to be accounted for ?

Mr. J. Cave (Kensington) asked whether parasites in meat eould
be killed by freezing.

Mr. Woon (London) said that Anthrax germs brought to the
laboratory in cold weather when inoculated into animals took some
days longer than usual to develop.

The CratrMay moved a vote of thanks to the Lecturer.
Mr. Wyster Bryr (London), in reply to the several questions

that had bzen asked, said that Thames water must often bz much
polluted, at the tims of the 1Ienley Regatta for instance. A great
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44 THEVENTION OF INFECTIOUS DISEASE,

deal of the pollution was destroyed by fish, micro-organisms, and
oxydation, and aboul nine-tenths of tho remainder was arrested
by the water companies’ filters, Cisterns for the storage of water
aro undesirable it they can bo avoided, and the water is offen
polluted Ly the cisterns being contiguous to closets, stables, &e.
Cream can bo sterilised by heating intermittently to a lower tempera-
ture than boiling, for example about SUY centigrade, It is a
remarkable fact that nllhougll thero is evidence of crenm leing
confaminated with disease, there is no definite evidence that butter
or cheese have been contaminated in the same way,  Cases of typhng
fover are probably sometimes wrongly reported, but mistakes of
diagnosis are suro to happen where the patient is only seen onco at
the commencement of the disease.  DProbably, however, moro are
overlooked than wrongly certilicd, The eausation of diphtheria is
very obscure, and the case given by Di, Nunn was of real use in
considering the question. It would appear in this case to have been
breathed, as no (ioubt- it nay be, but it can also bo swallowed,  Dis-
infection of sewers could not be perfeetly carvied out, but in eases of
infectious disease house draing might b disinfected by carbolie neid or
corrosive sublimate. Thiz, however, should not be done as an ordinary
proceeding. The immunity of sewer flushers proves that most of the
infectious maladies are swallowed and not breathed.  Then again,
sewer flushers have only short hours of work, and in thany sewers
the air is not very bad.  With regard fo the freezing of microbes,
experiments show that activily is only arrested and not destroyed.
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TIE SEWERAGE OF TIE TOWN OF
MALDON, ESSEYX,

WITH SOME OBSERVATIONS ON RECENT PRACTICE IN SEWER
VENTILATION,

By Ricnann I, Graxrmay, MIxst,C.E.

Read at a Sessional Meeting, December 9th, 1891,

Marvox is situated on the River Blackwater about ten miles
from the sea, and contains a population of about 5500 in about
1250 houses.  The river, which is here tidal, flows round the
north and cast sides of the town, The main part of it stands
it a level varying from about 120 to 40 ft. above the sea. It
is approached on the north by a steep hill rising at the rate of
ahout one in cight, while on the south side the land gradually
slnllws down fo the marshes lower down the river,  An ontlying
and perfectly flat portion within the Municipal Boundary, with
only a few liouses on it, extends on the north side of the river.
Hitherto the larger portion of Maldon has drained towards
the south through (litL‘llOS into a creek, joining the river about
a mile and a quarter below the bridge by which the town is
approached on the north side, the other ‘parts of it drainine
direct into the Blackwater at various points higher up. K
. After the usual preliminaries in preparing lt;l:ms and obtain-
mg the sauction of the Local Government Board, a contract
was entered into in 1889 for the exccution of the works, as
designed by the Author’s firm, to sewer only that Jarger
portion which falls towards the south, the other parts which
must drain into a low-level sewer, not being faken in hand at
present.  The works of main sewerage, as well as of the house
connections, have been carried out aGcordinqu for the drainage
of about 1000 Jouses, containing a population of about 4500,
A genceral deseription will suftice for these main works, The
lu_msc connections have been carried ont strictly in accordance
with the law, as the author understands it, so that a reference
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406 SEWERAGE OF TIE TOWN OF MALDOXN,

to them may form a basis for comparison with work done in
other places,

The separate system of sewernge was adopted, except as
regards gullies at the backs of the honses, throngh which a
good deal of rain-water finds its way into the sewers,

The sewnge is discharged from storage tanks throngh o
cast-iron ontfall pipe into a ereek, passing through saltings, el
joining the main channel of the river about 100 vards outside
the river tidal walls, and about a mile and a quarter below the
town, The high tides generally cover the saltings, hut the
sewage is nof discharged into the ereck until the tide has
fallen Delow theie level, or about one howr after high water,
1t is then discharged until the time of low water al Seales
Point, at the mouth of the river (about ten miles helow the
creck), that is between four and five hours from the commence-
ment of the discharge, when the penstocks in the tanks are
closed.

Phe fanks which store the sewage during the flood tide, are
built of concrete, and contain 115,000 gallons up to the level of
the overflow, They are divided into two compariments by o
wall down the middle, and are covered with ln'i(-L arches for the
greater part of their length,  The iron outfall pipe is 15in,
i diameter, and 460 yards in length, It has o gradient of 1 in
1350, and one ventilating shaft on the inner sile of the river
wall.  Beyond being strained through a wronght-iron grating,
with half Tnch spaces, the sewage is not filtered or treated.  The
sludge is taken out of the tanks and deposited and dug into the
land_cnelosed for the tanks. Irom the tanks wpwards the
15 in. cast-iron pipe is continued across the fields for 600 yards
as far as the main road out of the town,

The subsoil in the marshes, throngh which the iron outfall
pipe is laid, is soft alluvial deposit with beds of drift gravel
from 4 ft. to 5 ft. below the surface,  Where there was no
aravel, the iron pipes were embedded in conerete 1ft. 6in,
fo 2 ft. thick up to half the diamcter. The subsoil in the
town for the most part is London clay with fine green veins in
it, making it extremely slippery. The streets were found to he
riddled with old drains of very imperfect construction, and
leaky water and gas pipes, so that a large quantity of timher
shoring had to be left in the trenches, At the highest part of
the town clean gravel and sand, containing water, were found
a few feet below the swface.  Where the depth at which the
stoneware pipes were laid exceeded 11 ft, conerete was filled
in round them up to half their diameter.  In the course of his

experience in other places the author has come across pipes
split longitudinally, apparently by the weight of the superin-
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cumbent qm‘fh. ITe, therefore, thinks they should always be
cml:v(ldul in conerete where the depth execeds acerlain limit,

The sewer pipes in the fown vary from 6in. to 15in, in
dinmeter, md the back sewers are mainly 6in,, the separate
canneetion of n louse with a back sewer being 4 in, in diameter,
The total length of main sewers s 7700 yavds 5 of Gin. pipes
in house conneetions 5670 yards; of 4in, pipes 1854 yards;
and the number of manholes is 595 of Jampholes 33 of
ventilating colmmns and shafts on the main sewers 115 of
syphon teaps 2595 of ventilating pipes to house comnections
1165 of inspection chambers 27, ‘

The_flattest gradient on the main sewers above the tanks is
lin. 051 on a 15in, pipe for a length of 537 yards, but the
flow of sewage in it has been suflicient to keep the sewer per-
feetly clear.  Where necessary, flushing valves and storm over-
flows have heen built into the manholes.

The Jarger number of houses was found to he conneeted with
sewers carried round at the back, and communicatinge with the
sh:tll.mv and imperfect old town sewers,  These back sewers
consisted in some eases of old brick drains with flat bottoms or
no hottoms at all, pipes with imperfeet joints, buft-end pipes
all more or less cImLccl with deposit,

In the new house conmection works, two principles were acted
on, viz: that where single houses were already connceted with
the old shallow system, new connections as far as they crossed
the public streets were made with the new sewers at the expense
of tl.m Corporation ; that new connections were made across the
public streets with the back sewers, and cacly of these if found
defective within private property was taken up and relaid as far
as it was conneeted with more than one house drain, or as far
as the Iast gully used by more than one house at the éxpensc of
the Corporation,  Defective drains of single houses within the
houndavies of private property were regarded as nuisances and
notices were served on the owners to abate them and make good
“)IU drains, To make the distinction clear according to the
Parliamentary definition, the conduit from a single house or
from a gully used by a single house is a #drain,” while the
conduit from more than one house, or from one gully used
by more than one house, is a “sewer.””  All the gullies at
the backs of houses covered with bell traps were done away
with, and stoneware gully traps inserted in their places. )

Just outside the boundary of private property, svphon traps
with air inlets were fixed on all new connections, and have been
found to answer fairly well, but owing to a deficiency of water
supply a few have been choked with deposit. At the upper
ends of most of the back sewers 4in, heavy round rain-water
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48 SEWENAGE OF TIHE TOWN OF MALDLON,

pipes, or Gin, by 4 in, square pipes, were connected, Imul ?N(‘(‘l :n
the walls of houses and carried for ventilation from four to
five fect above the roofs with conical hiouds on top. v ventil
Changes of opinion and practice regard to .s(e\wll ‘(;'il ila-
tion lave faken place since Mosses, .]luulnfns. and_Col m‘s‘
apers® on the subject at the Congress of the Sanitary Illhflt;l ¢
at Dublin in 1884, and important changes seem to the "m\l[“-l
to be foreshadowed in the paper read by My, Crimp and -'Ili
Read at the recent International Congress of Hygicne. .]t wi
perhaps be of ndvantage to consider in what direction investiga-
tions 1 the future should be wndertaken, . t
The primary conditions now fully recognised, w]'n‘cl (;n:i.m
be too strongly insisted upon, for preventing the necmn :{! ;(Im‘
of foul nir, ave suflicient fnll.s in the sewers, construg t:fnn. .u- rl:.
best kind, proportions to suit the expected \'uh.l]mc. o .h'l;\q\:i}.:('¢
s0 as to give a self-cleansing velocity, flushing where llul l‘L. ! 111;\;
and as many openings into the outer air as practicab e I'"-
while open gratings at the strect level, ])]:lCCf.‘!tlf.»‘llllt(.l.\.Il :i l‘l|h
frequent as possible, have hitherto been considere (S;Ull ii ,
and in the absence of any other method suflicient 1o the
ventilation of sewers, the foul air oceasionnlly escaping fuim.
them is offensive, and they are frcqulcl'mtlty rendered useless by
sing stopped up in respense to complunts.
buxl\l‘t? S(E:nhl(timcl trays lnml baskets containing charcoal were
introduced into the buckets under the gratings to deodorise u!ul
purify the air from the sewers, At the best the chavcoal l“ as
offective for only a short time, and morcover it was found to
ctard the free passage of air. _
lbt]‘\]Ir. Boulnnislin his paper at the Dublin Congresst (lescrlbcd'
the various methods and contrivances introduced since 1848 f().l
the improvement of the ventilation of sewers, ‘J\!l tlwse], ]io“-
ever, whatever their merits, have fallen info disuse, so tha ...nu
further allusion to them need be made.  Destructors involving
the burning of gas have been and are now being used, b\}t_ 50
far the results have not been better than those obtained from
simple shaft.
“Ki}ccc}at investigations and experiments show that tall _sha{its
carried well above the house tops cause an improvement in 1e
air of sewers, although, as it was te}'stjly put: byq Ml“ .
Haywood, Engincer to the City Commissioners of bc\\ua, 1:1
1858, before a Select Committee _of the ouse of nn'nnonn‘;
“ instead of your having the stink in the streets you have 1t]:1 ‘.
the house tops.”  There is, however, this difference, that in the

* Transaciions of {he Sanitary Insii.l ute, YPI‘ VI
+ Transactions of the Sanitary Institute, ol. 1L
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streets the air is confined between buildings and its cirenlation
is influenced by dranghts and eddies, while sufficiently hieh
above the house tops it is at once dispersed by the wind, ' e

My, Santo Crimp has clearly shown by his experiments at
Wimbledon® 1hat the measurable movements of the air in
sewers ave duce fo the foree of the winds, and not, as has been
supposed, to the difference of temperature between the sewer
air and the air above ground, and that the direction of the
currents of air is as likely to be downhill as uphill. He con-
cludes that the street ventilators should be reduced to a
minimum, and he is in agreement with My, Read, the City
surveyor of (tloucester, that ventilating pipes should be ecarried
as high as possible,

Kxperiments made also by Mr, G, R, Strachan, at Chelsen,t
with “three ventilating  shafts—12 in, 15 in,, and 12 in.
i dinmeter, and 31 ft,, 82 ft, and 22 ft. high above the
level of the street, respectively—showed that in a brick
sewery 3£t 9in. by 2 ft. 6 in, the air was changed every
31% minutes during 44 days, and that the beneficial influence
of the fresh air admitted was observed for at least 100 ft.
on each side of the downcast or centre shaft. No com-
plaints, says Mr. Strachan, have been made as to air passing
ont of the upeast shafts, cither by the oceupicrs of the
Louses, or by the neighbours, or by persons using the street,

It will be remembered that Col. G. . Waring, junr., in a
paper} read before the Sanitavy Institute, in 1880, described
the system of ventilation hie had carried out in the sewerage of
the City of Memphis, U.S. Tor the size of the city, which
contained 40,000 inhabitants, comparatively small pipes were
used for the main sewers, but the fising of an unobstructed
ventilatory 4 in. in diameter and reaching to the top of the
house, was made compulsory in every case of house connection.
At the lower end of each connection a fresh air inlet was
placed. The louse branches were restricted by law to 4 in.
in diameter. By this means there was on an average one 4-in,
ventilator to every 30 ft. of sewer, besides the air inlets at
every lateral.  T'here were, moreover, no manholes or lampholes
and a disregard of alignment in the sewers.

Connection with tall furnace chimneys has been tried and a
powerful current thereby induced, but its effect for any distance
has been found to be destroyed when there are many inlets in the
sewer, the supply of air being drawn with great force throngh

* Min, of Proceed., Inst.C.E., Vol, XCVII,
t+ Min. of Proceed., Inst,C.E., Yol, LXXXIY,
} Transactions, Sanitary Institute, Yol, 11,
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them, In reporting upon the ventilation of the llrlgh‘t(m.
Sewers, the Inte Sir Joseph Bazalgette found that by mvuu!.s of
flaps which had been placed across ll;c outfull sewer at R"N. t.'m:
to prevent aiv from the lower end of the outfall from |!.1lh!~1|ll;3
above this point, a continwous cwrrent was drawn down the
sewer by means of the furnace kept constantly hurning at the
bottom of the lofty ventilating shaft creeted there, nndd that lh.c
current was pereeptible at the Steine.  The distance is "]’,‘""."‘l‘ 0
miles, but there are only four small openings all the way, Fho
furnace ventilation, however, 1s mtcrruplctrm, Seasons when the
sewers become charged with storm=water,  The conditions in
this case were, however, especially favourable, for where there
are many inlets into sewers, the dranght induced by factory
or tall chimueys can reach only a little way along the sewer so
that isolated shafts of this kind Jnrmlucc very little effect.

At Hornsey, Croydon, and Twickenham, numeious upeast
shafts have Deen erccted to improve the ventilation of the
sewers, nud Mr. de Courey Meade, of Hornsey, finds that in his
district there is now seldom o complaint of smell from the road
veatilator, although the street gratings ave left open.

My, Thomas Walker of Croydon, in a paper read in 1840,
hefore the Municipal and Sanitary Engincers, testifies to the
general cessation of smells from the street gratings on the
fixing of pipe shafts.  Ile also states that a greater volume of
air (31 cubie feet per minute) passed up an ordinary shaft per
hour than through a Keeling’s destructor (25 cubic ft.-ut per
minute). By the year 1890, about 250 upeast shafts (6 in. and
8 in. round pipes, and 8. by G in. rectungular ]u]:c‘s) had been
erected, and more were constantly being put up. The manhole
gratings were not closed except in a f_cw Instances where t}w;r
were near the footpaths,  In his opinion the ordinary shaft is
as cffective as a Holman’s gas destructor aud more cconomical,

The position of the pipe shafts must be most carefully chosen,
and they must be carried up to a proper height ; but any risk
of nuisance (and according fo the author’s experience it is very
small) is obviated by there being a good number of them.

In Mincing Lane, London, where complaints of efluvium
from the street gratings had formerly been made, two ventila-
ting pipe shafts about 60 feet high were erccted, another about
70 feet high, and another about 90 feet high, measuring from
the ground level, all 5 in. in lntcrna! diameter. Since ﬂlL"ll‘
erection no complaints have been received, but the gratings in
the street have been closed.

In Liverpool the system of venfilating the sewers by means
of shafts carried up the sides of buildings has been e.:;tcnsn‘cly
adopted, and is found to answer very satisfactorily, There are
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about 830 alveady fixed, the larger number 6 in. in diameter,
and the ranmiinder %in, by Gin, rectangular.  Ilere also the
street gratings have been closed,

In Birminglam some  difliculty has heen experienced in
cetting owners to consent {o the erection of shafts,  About 15
ive been fixed of Gin, 9in, and 12in. in dinmeter, and 9 in.
by Gin. rectangular in the higher parts of the town. Since

their erection complaints with regard to smells in the neigh-.

bowrhoods in whicl they have been fixed have been loess
froquent,

Similar ditlienlty in getting the consent of owners of houses
has heen found in the district of Willesden.  About 45 upeast
shafts have been fixed up to the present time.  The pipes are
comected with the manholes, the comecting pipe graduating
from 15in. or 12in, to 6in. At the foot of the upright pipe
a small chamber is_constructed to receive any scaling that
might: oceur from the iren pipe, and to afford facilities for
cleansing, A series of daily tests of the air currents have been
instituted, and the velocity has heen found to be cqual to
550 feet per minute, and the volume 108 cubic feet per minute,

At Maldon, besides the gratings at the street level, cast-
iron columns 22 ft. high and 3 in, in diameter at the top,
were erected in open spaces, and in other places leavy rec-
tangular rain-water pipes, 6 i by 4 in,, carefully jointed,
were conneeted with the main sewers and fixed against the
sides of houses and carried 4 ft. and 5 ft. above the roofs with-
out a bend in their height.  Where there have been complaints
of bad smells from the street gratings the nuisance has generally
been traced to a deposit either discharged from, or remaining
in, the old and gene ally offensive connections,

T'he air inlets to the new house connections, which were only
carried across the road to be connected with the old pipes,
woved excellent detectors of stagnation in the old drains,

Vhere bad smells were noticed the old drain was traced up
and, if necessary, re-laid, and the smell ceased,

In the foregoing examples and experiments there is a
unanimity of opinion and practice in regarding upeast shafts as
neeessary adjuncts to sewers, The author, however, does not
go so far as to advocate the abolition of open gratings at the
street level over manloles and Iampholes, inasmuch as with the
erection of a suflicient number of “shafts offensive smells from
the gratings have been found to cease, and these openings act as
aivinlets, He would, therefore, prefer that they should be made
to open and close at will. At Maldon the covers are fitted
with Latham’s cover and bucket, without the spiral trays for
charcoal. By the raising or lowering of the bottom of the inner
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evlinder of the bucket Ly means of a small handle the passage
of air from the sewer can be stopped if it is found offensive,
Nearly all, however, are kept open. _ o

Hifherto upeast shafts and other cotrivances have een
added from time to time to the systems of sewernge, hut there
is sufficient evidence of their eficiency to suggest their forming
a part of the designs of all new systems, It is not nl\\'fl.\l's
possible to find suitable places for them at regular infervals
especially in large towns, but in the smaller towns there is not
much dificulty in getting pevmission to erect 1h'om.

Mur. J. W, Brown, Borough Surveyor at West Hartlepool,
in lis Annual Report states that he has been very suceessiul
in getting leave from vavious property owners for (_-rccil ing f!l}'l;l
in positions corresponding to the open gratings m the st_lu-‘.
e adds that the system is “working very satisfactorily, as ina 1
ases when a pipe is erected a strong current of air is found
coming from the sewer, and the smells previously complained
of at the street level cease.” .

Mz, T, Walker, of Croydon, says that there was very little
difticulty in getting permission to put up a ventilating pipe
where there was a R:u\ smell from the street grafing, 1t was
obtained on the understanding that it is to be taken down in
twenty-four hours if the owner or oceupier request it 146
ventilating pipes to the back sewers were erccted at Maldon
out of 165 proposed to be fixed, there being only nincteen
objections, - )

If stagnation and conscquent deposit in the sewers be avoided,
{he translation of the sewer air from open gratings at the
strect level to above the roofs of houses, so far as present
experience gocs, is not accompaniced by cither nuisance from bad
smells or danger to health, provided the shafts are sufliciently
frequent, and are cavried up well above the roofs.

Any material or contrivance introduced into the manholes or
shafts through which sewer air passes has 501'\'0(1 only to retard
the passage of the air without a sufficiently compensating
advantage. In the author’s opinion thc.upc:lst.sh?f t should be
as straight and as clear of any obstruction as 1t 35 possible to
make it. o

The practice of establishing upcast shafts for the ventilation
of main sewers is obviously increasing, and no doubt it will in
time be generally adopted.  Also much work has been done in
improving both the laying and ventilation of house drains,
which at the present time are necessarily trapped to prevent the
air from the main sewers passing up them, and are provided
with air inlets and ventilating pipe shafts.

This system is practically a defence, and in the present day a
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very necessary one, against the imperfections of the main
sewers, and sometimes of the house drains themselves; and as
the practice of more thoroughly ventikving the main sewers
becomes move generaly o duad system of upeast shafts will he
established, for which therve does not appear to be suflicient
reason in o pevfeet system of sewers,

T'he benelicial effect observed from the increasing practice of
erecting upeast shafts on the sides of houses and elsewhere, 1o
ventilate the main sewers, coupled with the absence of any
danger or prejudice to the public health if they ave carried
sufliciently high, suggests the consideration whether the main
sewers might not be advantageonsly ventilated through the
house drains, omitting the syphon traps now usnally fixed in
thuse dvains outside the houses,

No artificial and costly means of exhausting, purifying, or
burning the air would be required,

There is a passage in a paper* read some years ago before
the Royal Institute of Dritish Architeets which very clearly
poinis out the true aim of sewer ventilation :—*1 regard it,”
the writer says, “as a preventive and not a curative agent;
that is, it is intended not to permit sewer gas and efluvia to
eseape without doing injury, but to prevent sewer gas and
eiluvia coming info existence ;”” and he goes on to say, “Where
wacticable, it is desirable the ventilation of drains should assist
m the ventilation of sewers, so that the circulation of atmos-
pherie air in sewer and drain may be as copious as possible.”
As we have seen in the examples given, the powerful currents
created by a number of upeast shafts undoubtedly promote a
cireulation practieally suflicient in well constructed and properly
laid out sewers fo keep the air inodorous and harmless when
passing up the house drains into the air above the roofs,

Mr. J. C. Bayles, of New York, remarkst:—“ I every
manhole cover in our streets were replaced with a grating as
open as might be consistent with strength, and these were kept
free from ice, snow, and mud by men employed for the purpose,
mnd every house owner were required to vent his soil pipe
(wnobstructed by any form of trap along its line) above his
roof, the ventilation of our sewers would be aceomplished.”

Once more.  Mr. Rogers Field has said}:—“If sewers are
properly construeted, properly flushed, and thoroughly venti-
lated, you will have practically no smell from them—no

* Tranzactions R.I,B.A., 18311882,

t ** House Drainage and Water Service.,” 4th Edition, J, C, Bayles, New
York, ‘
1+ Transactions R.L.B.A,, 1830-1881,
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appreciable smel, Where you get the smell is where the
sewers do not carry the foul matter away, wheve it remains, and
where it decomposes, It is, however, a great mistake to imngine
that foul cmanations come exclusively oy principally from
sewers. They come quite ns much from defective honse drains.”
And he proceeds to say that “ the result of waking the whole
of the drainage arrangements self-cleansing is that foul gases
are no longer generated, and the ventilating pipes no longer
send forth foul emanations.”

The author agrees with the foregoing remarks, and believes
that with improved conditions in course of time the two systems
of ventilation, one for the main sewer and the other for the
house, may be amalgamated, and syphon traps in the house
drain outside the house may be omitted.

He submits that in view of the evidence he has put forward
future investigations should be conducted in this divection,

In conclusion, he desires o record his thanks to My, Thos,
Walker, Mr, T, de Courey Meade, Col. Haywood, My, DPerey
Boulnois, and others, for the valuable information they have
given to him,

The CuairMay, in opening the discussion, said that they would
notice the great improvement that had taken place in the state of
the Musenm. 'This was entirely due 1o the liberality of Mr, Rogers
Tield, who had given a donation of £250 to the Institute, in order
thdt the Museum mnight be put into a proper state, and to print a
cataloguo of the various articles which are disposed in the building.
They all appreciated the great value of a Museum of this kind, and
they all hoped to see from time to time its usefulness extended. In
the state in which it was previously, without a eatalogue, the Museum
was of relatively little use. Now those who wished to consult what
they might find there had every facility for doing so placed in their
way. No one knew wmore the value of being able to have sanitary
fittings properly arranged for inspection, and new inventions so ex-
hibited that they could be examined and appreciated, than the donor,

AMr. De Courcy Meang, M. Inst.C.I. (Ilornsey), moved the follow-
ing resolution :—* That this meeting desires to express its appre-
cintion of the increased utility of the Museum for the purpose of
giving information to the publie, and desires to record its sincere
thanks to Mr, Rogers Ticld for his generous donation, which enabled
the Council to carry out the re-arrangement and prepare a eatalogue of
the Museum.” 1le had great pleasure in adding his testimony to the
usefulness of the Museum.” Although he had just been infroduced
to the meeting, he had been in the habit of visiting the Museum in
the daytime, and though that was the first meeting he had attended,
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he hoped it would not be the last.  1le found the eatalogne of the
greatest use.  The manner in which it was arvanged enabled one to
pick out exactly what he wanted to see in the least possible time.

The resolution having been scconded and cordinlly eavried,

Mr. Roarns Frien, M.Inst.C.E. (London), who was received with
loud applause, said that he was very much obliged for the resolution
passed, and certainly the best thanks that he could have were such
observations as those which had just fallen from Mr, de Courey
Meade,  He (M, Fickd) had felt for a long time that there was a
great. deal in the Museum that was exceedingly valuable, and that
could not bo used because of the imperteet arrangement, so that an
undertaking which ought to have been ereditable to the Sanitavy
Institute was discreditable to it, simply because there were no funds
available for arranging the Musemm properly. ‘Fhis feeling was
intensilied in view of tho lntcrnationn\ Congress of 1lygiene, as it
would have been a disastrous thing for visitors to come to see our
Museum and go away and report all over the globe that it wasa
miserable aflaiv, He, therefore, determined to do what he eould to
lielp in the matter, and lie was very pleased to hear from Mr. Meade
that the re-arrangement and eatalogne really rendered the Museum
uscful for the purpose for which it was intended.

Dr. Tovis Pankes (Medieal Officer of Ilealth for Chelsen), re-
ferving to the medical aspect of Mr. Grantham’s paper, said he
disagreed with that part of it which advocated the abolition of the
disconneeting syphon traps in house diains, 1le thought they
were o very proper and necessary precaution to take, inasmuch as
sewer air might at any time contain the poison of infections disease
—notably typhoid fever—in this country, and it was advisable to
exclude such nir entirely from honse drains and soil pipes, which
were not always perfect, even when newly Iaid and fixed. 1le
argued that the sanitary authorities having constructed the sewers
ought. to ventilate them, and not expect the householder to do so. A
householder should only be ealled upon to look after his own house,
and leave all the other householders to do the same. Referring to the
system of ventilation in Chelsea, Mr, Grantham had overlooked one
fact. In the system of ventilating a dead-end sewer, GOOft. long, which
had been in operation for some years, the air was brought into the
sewer by means of a revolving cowl facing to the wind. The system
had been tested, when there appeared to be no air whatever during
fog and damyp, and it had been found that a considerable quautity of
air was entering the sewer, and that the whole of the air in the sewer
could be drawn out and renewed every hour. He contended that
they could not do away altogether with the roadway ventilators. They
could do away with the offensive ones and substitute shafts, but if
they did away with every roadway ventilator and substituted long
and crooked shafts they wonld be merely reverting to the old system
of unventilated sewers which everybody condemned. There were, in
Chelsen, very fow complaints of smell from the roadway ventilators
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over local or parish sewers, the complainis mostly relating {o main or
County Councit sewers,  In these main sewers in London the sewaga
had often travelled great distances, and was stalo and even putrid in
hot weather, vonsequently the gases given ofl’ were cuH)iuus niel most
offensive.  On the embankment at Chelsea, over the low-level inter-
cepling sewer, the smells were notorious, and interfered with the
proper enjoyment of {hat piclurcmrnu promenade, e thought that
in such cases roadway ventilators should bo abolished, and the sewer
air should be extracted by furnaces and evemated,  The paper of Mr.
Grantham was admirably adapted to bring out an juteresting diseus-
sion on sewer ventilation, and he had listened to it with great pleasuve,

Mr, ot Corrcy Mrape (Hornsey) added his testimony to the
value and interést of My, Grantham's paper, though the subject of
sewer ventilation was by no means new, It was one which latterly
they had been afraid to bring before another Associntion with which
Le was conneeted, because there was no stopping the diseussion. Mr,
Grantham had described a small town where the existing sewers were
in a defective state, and many of them apparently st the back of the
buildings. Irom his own experience he could say that these drains
were most diflicult to deal with, and often involved compensation,
He would like to ask if compensation had been paid in the cases the
lecturer had illustrated. lle hoped not. e hoped the people of
Maldon were more enlightened than seme people hie knew of,  With
regard to the flushing of sewers and draing, he said that in Iornsey
they spend about a £1,000 a year for water for sewer flushing, but
they are as yet unable to deal with the house-drains, although much
sewer-gas was generated in them, and he thought that provision
ought to be made for flushing all housc-drains, either by automatic
flushing tanks or by some other means, 1le thought that it would
be a mistake to try and ventilate large sewers, such as described by
Dr. Parkes, by means of small pipe-shafts only, as the amount of
air space in the sewers varied considerably at different times of the
day. Some of the City sewers, for instance, were running about
three-quarters full at 2 p.n,, and only about one-sixth or less at
11 pau.  In such sewers smll pipes would have little effect, unless
placed at short distances apart and supplemented by wmechanical
means, Mr. Meade incidentally enfioned that the street-lap
ventilating columns, though not handseme to look at, answered their
purpose admirably when not in the immediate neighbourhood of
houses.

Mr. E. Baitey Dextox, M. Inst.C.E. (London), eriticised the paper
with some severity. e eaid that if the abolition of the disconnecting
chamber between the house and the public sewer was aimed at he
begged to entirely disagree with Mr. Grantham. e looked upon the
provision of disconnecting chambers as most essential.  When the
millenninm came, and they conld be sure that workmen would do
their duty and would not scamp their work, they might perhaps be
able to do away with the disconnecting chanber, and rely on strect

L

v A1 bl E Wb b T HO b |

-

e s iy oy - oyt Ao At

RICHARD F, GRANTHAM, Y|

manholes and upeast shafls to effect all 1he neeessary ventilation.
But until then each house should have one, for by their provision the
dungers of sewer gas enfering our dwellings was minimised. In his
opinion there wis no placo in England which should be more
thoroughly and uniformly provided with the disconneeting ehambers
than Maldon, because, as My, Grantham had fold them, the penstocks
at the outfall wers closed for four or five hours out of the twenty-four,
In fact the town of Maldon was very similar gud sewerage to Brighton,
My, Grantham had * damned with faint praise” Sir John Hawkshaw’s
shaft at. Brighton, but he (the speaker) could assure the meeting that
it had never been of any good whatever, 1t did not draw as far as
the tewn, In times of rain when the penstocks were closed, sewer
gas escaped from the sewers into the streets, and where no discon-
neeting chambers wers provided it could and did enter the houses.
The same thing would certainly happen at Maldon as at Brighton.
Mr, Grantham had spoken in favour of G-inch sewer pipes. In his
(the speaker’s) opinion they should never have less than 9-inch pipes,
for G-inch pipes frequently got choked up,  Then My, Grantham had
told them that his firm had constructed thirty-three lampholes in
Maldon, Unhappy Maldon! e regavded Iampholes as a retrograde
substitute, for in cases of nceident they were practically useless, being
inaceessible, and he insisted that manholes were the proper things
in every sewerage system, for their cost was but little more than that
of lampholes, and they were the means by which a sewerage system
could be kept free from deposit and be under proper control and
inspection,

Mr. Rean (Gloucester) said there scemed to be an opinion
prevalent, not exanetly expressed but implied, that ventilation was the
cause of sewer-gas. Ventilation never caused sewer-gas yef, and
never would. It only made it apparent. Deposit in the drains and
sewers and stagnation of the sewer air were the causes of sewer-gas.
Replying to the observations of Dr. Parkes, he said that for the
private owner to hide himself in his shell might be all very well for
the private owner, but the general prevalence of that policy would
never get rid of sewer-gas, but would inerease it, because such policy
rendered the proper ventilation of sewers impossible; the so-called
interceplor being an obstruction, both to the flow of the sewage and
to the ventilation. From experiments that he had made, he had
come to the conclusion that when the flow of sewage equalled or
exceeded three feet per second, the direction of the air-current in the
sewer was nearly always the same as the flow, that is down hill. To
ensure that there should always be a down-draught at the street-
ventilators, it would be necessary to keep them comparatively small,
say 30 to 36 square inches area and 60 to 100 yards apart, and to
have an up-cast shaft on every house, but in any case the excess of
ventilating area should always be on the side of the outlets, to allow
for friction and bends. That is to say, the sum of the sectional arveas
of the outlet shafts between any pair of street inlets, multiplied by
the average velocity of their several discharges, must exceed the
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sectional area of the air-space of the sewer, multiplied by the velocity
of the air-current in the sewer.  When these proportions are
established, the air-current will always enter at the upper of the
pair of street inlets, travel down the sewer and up the shafts, nnd
the same thing will occur with each 60 or 100 yards of sewer o
treated, and every such length will be thereby isolnted as far as ventila-
tion is concerned,

Mr. Tuomas Wanker (Croydon), speaking on the ** flushing ™'
question, said that in Croydon they were flushing every houso drain
in the borough at every opening they could get at, and as a conseqguenco
the cessation of the smells in the roads had been most vemavkable,
Criticising the Keeling Destructor, he said that ono of the ordinary
columns in use at Croydon up a tree or n house was more effeetive,
This was proved by exhaustive trials, using ancimometers to measiiro
thio volume of air extracted.

Mr. Roairs Fieep, MInst.C.TL (London), said he considered
six-inch pipes amply suflicient for back deainage, but whether six-
inch pipes were suflicient for town sewers was a different question,
1le drew attention to the City of Memphis, U.S,, where the sewers
were mostly six inches, and he thought the expericnee gained there
with reference to sewers—ordinary sewers as distinguished from back
drainage—was that it was not advisable 1o have them so small as six
inches,  But to say they should never be less than nine inches was
wrong.,  Seven or eight inches would act very well. and get over
most of the risks from choking. On the question of manholes,
Memphis had also afforded them some valuable experience. At the
Congress of the Sanitary Institute held at Exeter about ten years ago,
the President, Sir Robert Rawlinson, made this observation with
reference to Memphis; ' He did not agree with the absence of man-
holes. e thought it would be found that there must be manholes,
or there would most certainly he chokings, and with manholes there
would be no necessity to break up the roads to find the spot.” e
(Mr. Iield) made some observations to the same effect.  Now the
experience since gained at Memphis was that they had had to con-
struct manholes in consequence of the frequent occurrence of
stoppages.  Memphis also had no disconnceting traps. e did not
gather that the leeturer advocated the practice, but that he simply
threw out the idea as a “feeler” and for discussion.  Personally he
(Mr. Rogers Field) held a strong opinion on the subject. As things
existed now, and as they were likely to exist for some time to come,
he considered they must have disconmecting traps, but it was essenfial
that these traps should be well and properly made and always per-
fectly accessible. Even assuming that the sewers were perfect, ho
thought it was very doubttul whether it would be advisable to dis-
pense with disconneeting traps, as disease germs would at times be
carried iuto the sewers, and it was undesivable that these should pass
into the house drains. With reference to the ventilation of sewers,
he thought that ventilating shafts for town sewers were very valuable
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it the street ventilators or most of them were left open, but to close
nll the street ventilators and substituie a few small shafts, as was
sometimes done, was a great mistnke,  Absence of smell in the
streets in sueh cases was really only due {o the closing of the street
ventilators, not to the erection of the shaits, and the closing of the
ventilators simply meant bottling up the foul gases in the sewers,

Mr. (i, B, Canvrox (London) did not know any ease in London
where compensation was being given out of the rates in respect of
baek drainnge, As tho representative of Penge he wurged that it
was the best deained and the best ventilated distriet south of the
Thames,

The Criarryax, in reference to intereepiing traps, said he had put
in many thousands of them, and nething he hiad since learnt would
prevent him putting in mmy thousands more. Ile did not think
any town or individual houso wonld be sate unless it had one, for
however perfect the sewers were, there would always be the danger
of communication between the houses, There was wide difference
of opinion with regard to the effects of sewer air, and in this
conneetion he quoted, to the evident amusement of the meefing, the
rematrk of nn authority at the recent International Congress held in
London, that the air of sewers was found to be purer than the air of
the street level,  As long as these differences of opinion existed it
was better to take the safe conrse recommended in the {amiliar motto,
* Prevention is better than cure.” le commended the observations
of Mr, de Courey Meade with regard to the flushing of sewers, and
said a system of sewers should be designed for the purposes of the
district thirty years hence. It was essential in all systems that the
utmost. power for flushing should be introduced.  Aftera reference to
the systems of drainnge which are approved in India, the Chairman
concluded by proposing a vote of thunks to AMr, Grantham for his
able and inferesting paper.

Mr. R. I, Grantiuas (London), in reply to the discussion, sail
that inasmuch as he had laid 259 traps at Maldon he could not be
considered ns advoeating the immediate abolition of traps in all house
drains.  1le desired, however, to create discussion, and more especially
to promote investigation into the improvement of the ventilation of
sewers ; and he thought, judging from what was being done, that
ultimately, with due precautions, the abandonment of traps might
assist in effeeting that object.  Nor did he stand alone, for in Chelsea,
referred 1o by Dy, Parkes, the Surveyor, Mr. G, R, Strachan, in his
paper to the Institute of Civil Engineers, made a similar suggestion,
and as far as Mr. Grantham understoed Mr. Rogers Field’s reference
to Memphis, the absence of disconnecting traps there did not appear
to have any ill effect, but on the contrary, with the numerous up-
cast shafts to every house and a system of constant flushing the
ventilation of the sewers was extremely good, although it had since
been found necessary to construct manholes. With reference to the
question of compensation, mentioned by Mr, de Courcy Meade, he
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