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PRELIMINARY.

In 1869, Dr. Buchanan and I, as inspectors in the Medical Depart-
ment of the Privy Council, made an inquiry concerning the systems then
in use in various northern towns for dealing with excrement. The
considerations which prompted that inquiry were thus stated in the
introduction to the report in which we gave the results* :—

“The propagation of certain epidemic diseases, especially cholera, enteric
fever, amlp diarrheea, among communities, as the result of exeremental pollution
of air and water, is one of the best established facts of sanitary medicine. It is
a fact which has been admitted for over a century, and still various inquiries of
this department (themselves affording repeated evidence of its truth and impor-
tance) are showing that it remains without E::nchml recognition by a large
proportion of the health authorities of the kingdom. It must be allowed

—

* On the Systems in use in various Northern Towns for dealing with Exerement.—
Twelfth Report of the Medical Officer of the Privy Council, 1869,

H 289, A

Privy Couneil
Inquery of 1860,
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that this inaction has been mainly due to the ignorance, or the imony,
or the carelessness of the bodies to which sanitary matters have been
entrusted, but the whole extent of the inaction cannot thus be explained.
Certain authorities have, indeed, been glad to have, as a handy excuse for delay-
ing to take any step whatever towards amendment, the want of agreement
throughout the world as to the means of amendment. But there are other
authorities which have fully recognized the importance of efficient and safe
excrement removal, which have made themselves acquainted with the defects of
their own arrangements, and which have seriously inquired as to means of
improvement ; and yet even these authorities have, after all, been as httle
satisfied with any proposed alternative as with their own acknowledgedly bad
system. No one who knows what many of these latter hodies have done in
other ways of sanitary improvement, especially in the matter of water supply,
can imagine that inaction in their case is without some reasonable cause. For
the health of their communities has justifiably not been the only care with such
authorities. There are other considerations which they have held in view ; and
the chief of these, in a sanitary aspect, is that the disposal of the excrement
shall be done without detriment to other people ; while in an economieal point
of view the question has pressed how there shall be restored to the earth for the
sustenance of vegetation the elements which have been taken from the earth by
vegetation for the sustenance of animals. The attainment of such ohjects has
affected materially the ability and the disposition of authorities to deal with the
primary sanitary aspects of excrement-disposal.

“ The department, in its investigations as to the local prevalence of disease,
has been constantly brought face to face with this state of matters. Its inspee-
tors, when they found places wanting in proper arrangements for excrement-
disposal, have of course insisted on the mischief arising from this source, and
om the need for improvement. But, especially where the local authority has
itself been conscious of defects in its arrangements, and has already enfertained
schemes of amendment, yet without practical result, advice in general terms has
been felt to be somewhat vague and unpractical.  Evidently it would be helpful
to the action of the local anthorities in such circumstances to know what plans
are being carried out in various other towns of the kingdom, and to bave
materials before them for judging how far any of such plans might prove
applicable to their own wants, at all events for immediate purposes, and until
better agreement should be attained as to the constructive arrangements that
constitute perfection in regard of excrement-disposal.”

With this objeet in view we examined and reported upon the arrange-
ments for excrement-disposal in varions northern towns ; and in addition
to describing such of them in detail as we thought it might be useful
for other places to know, we endeavoured to deiermine, from the
results of the investigation, certain general principles of action in the
abatement of excrement nuisawees which might serve as a gnide to local
authorities.

The present inguiry (1874), earried out under the Loeal Government
Board, included also a further investigation of the dry-earth system,
which had been dealt with and reported upon by Dr. Buchanan ¥ inde-
pendently in the first inquiry. The inguiry was directed to ascertain
the ndditional experience which had been gained in the workine of the
various systems of excrement-disposal deseribed in the previouns ?‘epn
and generally such new experience as might have been obtained on
the subject during the five years which had elapsed since the first
inquiry ; and for this latter purpose it was extended over a wider area.
The subject of nuisance from “slops,” which is in some sort comple-
mentary to that of exerement nuisance, was, moreover, included in the
present inquiry. |

—

* On the Dry-Earth System of dealing with Excrement. Twelfth Repo
Medical Officer of Privy Council, 1869, - T
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In pursunit of this inquiry the following places were visited :— On Excrement
Nulsances,
L. Aldbury. | #25. Manchester. - Mr. J. Netten
*2. Birmingham. *26. Nottingham. s
3. Birkenhead. 27. Oldham.
4. Bradford. 28. Paisley.
5. Bristol. %29, Rochdale.
*6. Broadmoor. *30. Salford.
7. Butleigh. 31. Skiningrove (Yorkshire).
8. Cockermonth. *32. Saltaire,
9. Dalmuir, 43. Shenfield, Essex.
*10, Dorchester. 34, Shildon (Bishop Auckland).
11. Eastwick. 35. Sunderland.
*12, Edinburgh. 36. Searborough.
13. Exeter, 37. Slough.
14. Gaddesden (Little). 38. Tring.
#15. Glasgow and vicinity. 39. Upleatham.
16. Gloucester. 40. Wakefield.
*17. Hull. 41. Wandsworth.
*18. Halifax. 42, Warrington,
*19. Halton. 43. Westbhury-on-Trym.
- 20. Hereford. 44. Whittingham.
*21. Leeds and adjoining district. | 45. Walsall.
22. Lands End district. 48. Worksop.
*#23. Lancaster. *49. Wimbledon Camp.
#24. Liverpool.

In the following report I do not propose to give in detail the results
of inspection in eaeh place, but to deseribe only such of the several
inspections as appear to me most instructive in their bearing upon the
subject of the report.

A.—SuMMARY REPORT.

I.—GENERAL OPSERVATIONS.
Reviewing the general results of the inquiry it is desivable to state, Progressive

first, that while it has disclosed a very assuring advance, during the Eﬂ;‘;;‘;"f;}
past five years, in measures adopted in numerous places for the abate- S AN e
ment of excrement nuisance and some important modifications of Sosal
detail in the measures adopted, the conclusions of the previous

inquiry remain substantially unaffected. I may be permitted also to

remark, that in the course of this inquiry frequent and most gratifying
testimony was given of the usefulness of the previons inguiry as helpful

of the action of local authorities, for which purpose it had been originally

designed.

This inquiry, as the previous inquiry, was restricted to measures of fg;fﬁgﬁ"
abating excrement nuisance other than water-sewerage, except in so far measures.
as it seemed advisable to include particular adaptations of this mode of
excrement-disposal to the wants of those sections of a community which
are most dependent upon public arrangements and publie supervision.

The inquiry, in fact, began at the point where it had been assumed,

* The 17 places marked with an asterisk in the above list had been visited in the
first inquiry, as also had been two places, not now revisited, Preston and
Stamford. g

A
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for whatever reasons, that the applicability of water sewerage todth_e
needs of a community, in respect to excrement disposal ended ; an 1}
designedly included ‘within its range only so much of ti:m quleztzﬁrt 1
water-sewerage as was necessary to elucidate certain presumed CRiict
ties of application to particular sections of the poorer classes. It was
simple matter of observation that, previous to the first inquiry, “’“tf"l:
sewerage which to that time had been the only system of abating
excrement nuisance generally advocated in this country, had .hﬁan
regarded ns inapplicable to the wants of numerous places where neit er
ignorance, nor parsimony, nor indifference to sanitary responsibilities
could be justly assumed of the local authorities ; and that, excepting
only such measures as were deseribed in the report of Dr. Buchanan
and myself, in these and many other places, sanitary work to this par-
ticular end had come to a dead lock. The unques_tmnuble and prepon-
derating advantages of a system of water-sewerage in regard to decency,
convenience, and wholescmeness, as compared with other systems of
excrement disposal then commonly in use, had naturally so influenced
the judgment of most persons concerned in promoting sanitary work, as
to cause them to desire its general introduction. It was not until the
institution of the system of medical inspections as to local prevalences
of disease, established by the Privy Council, eame into operation, that it
began to be understood how partially water sewerage had been earried
into operation in the kingdom since the enactment of the Public Health
Act, 1848, and how grave a state of things had persisted in many places,
and become aggravated in others, from lack of some alternative methods
of abating excrement nuisance. I do not propose to discusz here the
various eireumstances under which this had come to pass. It is suffi-
cient for my present purpose to siate that they commonly depended
either nupon local peculiarities which precluded the adoption of water-
sewerage, except, perhaps, under conditions of combination of authur:tl_es
too remote to be contemplated as a practical matter ; or upon local habits
of thought and practice which gave little hope of speedy change, and
which must be recognised as elements of judgment in making recommen-
dations for the sanitary amelioration of a place if any hope were to be
entertained of these having effect. It had become clearly obvions, in
fact, at the time of the first inquiry, that the exclusive recommendation of
one particular method of exerement-disposal could no longer have place,
if the inspections referred to were to be productive of good, the dead
lock in which =sanitary authorities were very generally found loosened,
and sanitary work throughout the kingdom quickened. This broader
view of the question, mereover, appeared to be more consistent with
the intentions of the Legislature as indieated in the various Sanitary
Acts. For these Acts permit one or other or all of several ditferent
ways of depositing excrement, under the general condition that nuisance
is to be avoided in the arrangements adopted.

While these considerations had arisen out of the medical inspections
instituted by the Privy Council, and had in effect determined the
inquiry which was carried out by Dr. Buchanan and myself under the
instructions of their Lordships, the local authorities of several northern
towns had given’ serious attention to the same subject as a matter of
local administration. Although rejecting a general system of water-
sewerage, they had regarded with increasing anxiety the persistence or
growth of excrement nuisance within their districts, and, as shown in
our report, had cast about to seck its abatement in several ways,

other than water sewerage, having at the same time regard to the
utilization of the excrement. The wisdom of this course of action,

viewed from a medical stand point and gauged by a large dimi-
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nution of exerement nuisance in the places where it had been most On Exerement
snccessfully earried out, was made abundantly elear in the first inquiry, ﬂﬂmﬁ'ﬂ’
and has been amply confirmed in the present inquiry. The necessity Radeliffe.;
of such a course must, indeed, be accepted if any general progress is to
be made in dealing with exerement nuisance throughout the kingdom.
Upon this question the experience of the Medical Department, based upon
the minute study of local prevalences of disease, is in complete accord
with the not less important results of local experience in overcoming

ractical difficulties connected with excrement nuisance. It was inferred
from the first kind of experience, and it is the obvious deduction from the
latter kind of experience, that the requirements of each place as to ex-
crement-disposal should be judged not from any general preconception
of what is the best mode of such disposal, but fzﬂum a careful considera-
tion of the varions modes at command which would best meet those
requirements and the habits of the people. Without seeking to suggest
a limit to huoman invention and ingenuity, I may say that nothing in the
course of this inquiry has given even an inkling of support to a rather
prevalent notion that some perfect scheme of exerement-disposal, appli-
cable to all sorts of places irrespectively, may be looked for, and action
properly deferred until such scheme be forthcoming. The more closely
the facts are looked into relating to the different conditions under
which varions populations live, the more surely I am persuaded will
the conclusion be arrived at that no reasonable ground exists for
anticipating the fulfilment of such hope within any period of time which
would justify a loeal anthority delaying action on account of it.

II.—SysreEMs oF ExcrEMENT-DI1sPosAL OBSERVED,
(a.) General Considerations.,

In one only of the places visited in the course of the inquiry did a &ﬂmﬂ{
uniforin system of excrement-disposal exist, Bristol has a general Gisposal ob-
system of water-sewerage, and this was the only town having such a served, 1574
eystem, properly so-called, which came within the scope of the inquiry.
In the other places waterclosets existed as a part of the system of
excrement-disposal, in some places many in number, in some few,

Waterclosets existed in conjunction with a plan for the daily removal of
excremental matters from localities where closets could not be fixed, and
with a plan of public dry-ash closets in Edinburgh ; with midden-closets
in Birkenhead, Bradford, Eastwick, Hull, Liverpool, Worksop, &c. ; with
midden and pail closets in Birmingham, Halifax, Leeds, Manchester,
Nottingham, Rochdale, Salford, Sunderland, Searborough, Wakefield,
&e. : with midden-closets and earth-closets in Lancaster, &e., and with
midden, pail, and charcoal closets in Glasgow. In a few rural distriets
enly did waterclosets wholly disappear ; and certain hamlets and vil-
lages were observed in which the midden-closet (Upleatham mines)
or the midden-closet and earth-closet ( Skiningrove, Shildon, &e.), or the
midden-closet and pail-closet (villages near Cockermouth) alone existed.

This conjunction of different plans in various towns represents priyeiples of
mainly, in the present state of things, a transitional condition from the ercrement-
common middenstead privy, with its great accumulation of filth and
abominable offensiveness, to a better system. In almost every place
the watercloset has become, from the sentiment of cleanliness attending
its use and the privacy which attaches to it as commonly adapted to
buildings, the favourite method of the educated and wealthy ; and
amid much discussion of the subjeet, I have seen no indications of this

repossession in its favour undergoing any great change. It will be
more difficult for those classes to unlearn the use of the watercloset and

disposal,
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adopt any of the plans yet offered in substitution for it, than to unlearn
the use of the midden-closet for which it was substituted. In some of
the places visited, in Edinburgh and Glasgow, for :_ax:lample, the ten-
dency is to make a watercloset system general, and existing supplemen-
tary means of dealing with exerement, by pail-closets or improved midden-
closets, must be regarded as provisional, pending the solution of difficulties
in the struetural arrangements of houses and in the disposal of sewage ;
although as yet no limit can be indicated when these provisional
arrangements may end. In Hull an improved midden system is the
complement of water-sewerage ; and in Rochdale and Manchester a pail-
system is rapidly becoming so. This combination of two or more
methods of excrement-disposal in the same place is commonly the
vesult of deliberate efforts to abate a grave nuisance consistently with
the believed special wants of a population. In those places where
plans complementary to a watereloset system have been most success-
fully introduced (e.g., Edinburgh, Hull, Rochdale, Manchester, 'N-::-t-
tingham), suceess has been obtained from certain well-defined principles

of action which appear {o me to be essential to successful work of the
same kind elsewhere.

Foremost amongst these, and regulating all that follows, is the

frequency of removal of deposited excrement, The arrangements to

this end must of necessity govern all other arrangements, and it is
requisite that they should be first determined by a local anthority. The
peculiar advantage of the watercloset is that with properly arranged
and rightly constructed drains and sewers, and duly supplied with
water, it admits of exeremental matter being removed without offensive-
ness beyond the precinets of a house and from amidst a communit;
immediately after it has been deposited.®* Dr. Buchanan and I, in dis-
cussing the period during which exerement should be permitted to

remain in the vicinity of dwellings, expressed ourselves, in 1869, in the
following words, which I reiterate now :—

“In the lpn:ueut imperfect state of our knowledge of the conditions under
which fwcal diseases spread, we do not feel ourselves entitled to say at what
time, after being passed, dejections are or may (under various external circum-
stances) become dangerous to health. We cannot say this either in regard of
healthy excrement, or of that passed from persons affected with disease, specific
or other; but we think it may probably be taken as sufficiently trme for
practical purposes that there is little chance of mischief from the storage of
excrement for a day, even though along with healthy excrement that of persons
afected, for example, by enteric, fever should, without proper disinfection,
chance occasionally to be included. We propose, then, to regard complete
removal of all excrement within a day as Yra.ctica.]]y constituting safety in the
case where excrement is unmixed, or 18 only mixed with ashes.” F

In Edinhurg.ih only has such a frequent removal as is here suggested
been successfully carried out by scavenging arrangements, and it appears
to have been very generally thonght, I hold most wistakenly, that the
peeuliar cirenmstances which originally led there to the adoption of this

L —

* The fundamental principles of house drainage and sewerage are set forth in the
“ Suggestions as to the preparation of Plans as to Main Sewerage and Drain
“ and as to Waler Supply,” prepared by Mr. Robert Rawlinson, C.B., C.E. Cﬁ:f
Inspector of the Engineer's Department, and published under the nuﬂmritj"jnf the
Board. Partienlar applications of these principles, cesential to the inoffensive
removal of excrcmuntn} matters by the watercloset, consist (a’y of the introduetion in
the course of the drain, after it has passed ontside the walls of the building, of a
contrivanee, forming ordinarily a trap, open to the air, for the purpose of cuttin
off direct eommunication between the sewer or other termination of the drain a
the portion of the drain and its connections within the house: and (i) of abundant
provision for the ventilation of soil-pipe, drain, and sewer,
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arrangement remove it from consideration elsewhere, Leeds is now on Bxcrement
engaged experimentally in a plan of daily scavenging of its worst Juisances by

r. J. Netlon

district. In this town the conditions are very similar to those which nre Radolife,

found in many English towns, The mode of scavenging adopted here
may probably proveke objection, but the enormous advantage to the
distriet by the systematie daily removal of all excremental filth cannot be
gainsaid, and it will be a deplorable result if from any matter of reme-
diable detail, or for financial reasons, this important experiment should
prove abortive. In not a few towns (as for instance Cardiff) all dry
house refuse is removed daily, and I am unable to believe that what has
been found practicable with this comparatively harmless stuff should not
be practicable of excremental matters.

The frequeney of the scavenging governs the size of the recepiacles
for excrement. Hence the primary consideration for a local anthority
in respect to the abatement of excrement nuisance is the arrangement
of the “ night-goil seavenging,” so-called. In Hull, and Rochdale, and
Manchester and Nottingham, and the towns which are systematically
using a pail system, scavenging at weekly intervals has been adopted as
the most practicable general arrangement, and the middensteads of Hull
and the pails of the pail-closet towns have a capacity regulated by this
frequency of removal. That is to =ay, they are designed to hold a week's
excrement of a household and no more.

The want of clear recognition of the principle that systematie frequent E’ﬂmﬁ:ia‘y!qr
e,

scavenging is the initial consideration in improved methods of excrement-
disposal other than water-sewerage has led to much fruitless work in
attempts to improve the midden system. The measure of the capacity of
the receptacle should be the frequency of scavenging. With even a
weekly scavenging it is obvious that the receptacle, if no larger than is
required to contain the excrement in the intervals of removal, will
almost of necessity be free from the evils which attach to the structure
of the old middenstead privy. There is no necessity for a privy pit, as
commonly understood, and all the evils of sonkage of excrement into the
soil and saturation of walls in addition to accumulation are at once
done away with, while the structural requirements to prevent offensive-
ness are rendered of the greatest simplicity ; and better still, it becomes
at once possible to substitute a handy moveable receptacle with all its
advantages for a fixed one.

(b.) Particular Modes of Excrement-disposal observed and the Results
of Observation thereon.

The several modes of exerement-disposal observed in the course of the
inquiry may be classified as follows:

1. The Midden System.
2, The Pail System.

3. The Water System.
4, The Earth System.

5. The Charcoal System.

On each of these systems, with the exception of the charcoal system,
and with certain limitations as to the watercloset system, Dr. Buchanan
and T reported in 1869, and we then endeavoured to set forth the prin-
ciples which should govern their use, These principles remain wholly

unaffected by the results ol the present inquiry, and only such change
is necessary in the phraseology that we then used in stating them, as is

requisite to include sundry modifications of detail.
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Tae MIDDEN SYSTEM.

The different arrangements observed in operation on this system were
as follows :

1. Mippex-CLosETs Wit FIXED RECEPTACLES i—

a. Of old type, all parts of almost all towns, e

b, With middensteads of large size, and permitting much aecu-
mulation, but compulsorily supplied with some means for
keeping the contents dry (covers, drains, or both), and Jor
preventing soakage into the earth. Leeds, Birmingham,
Nottingham, Bradford. { ;

c. The same (thongh generally with smaller middensteads) with the
addition of special construction aiming at the ¢ffectual cover-
ing of exerement by ashes—

By sloping bottom (Nottingham, Salford).

By hinged seats or steps (Manchester, Salford, Saltaire).
By grid and shoot (Bradiord).

By shoot (Glasgow).

d. The same arrangement, but with the middenstead reduced to a
mere space under the seat (Hull),

£ MI]}DEH-CL{)SE]’H WITH MOVEARLE RECEPTACLES.

A tub used as middenstead and placed beneath the privy seat
( Nottingham).

1. Midden-Closets with fixed Receptacles.

Starting from the old-fashioned pattern of midden-closet as the
standard of all that is utterly wrong, the experience of both inquiries
shows that midden-closets may be improved, and that if the following
conditions he observed they may be regarded as tolerable : —

1. As to pesition.—It ghould not be permissible for a midden-closet
to he placed under rooms or workshops, or with its wallz in juxtaposition
with those of a house. Whatever stone, brick, or cement be used in
building the middenstead (privy-pit) it must be assumed (regard being
given to the conditions under which the work of construction is eom-
monly executed) that some amount of oozing will oceasionally if not
habitually, take place. Again, a midden should not be permitted in any
place from which its contents eannot be removed without taking them
through houses, Dr. Trench’s eode of regulations under which middens
are tolerated in Liverpool expresses these principles in detail ®

2, As to materials.—The materials of which the middenstead is con-

* This code (see p. 69), provides against—
“ 1. Midden privies inside honses,
¢ 2, Midden privies emptied through houses,
“ 3. Midden privies situated beneath rooms.

% 4. Tonnel middens of every deseription.

5. Combined open middens supplying many tenements and placed near to

- inhabited rooms,

. Midden privies of private honges clustered together in a blind court,

. Midden privies of private houses in close confined yards or situated
beneath windows, or abutting on walls of houses, or within two feer of
the lower windows, or of the door of the house.

. Midden privies of courts.

- Midden privies abutting on, or opening directly into, streets and thorough-
fares, and emptied before the doors and windows of houses.

“ 10. Midden privies of front houses when emptied through a court.

“ 11. Midden privies beneath the footpath of tﬁe street, and emptied throngh a

grid on the footpath.

i 1 1 Mil:]{]Fu privies of many houses, when collected together as a kind of

amphitheatre, as is seen in particalar groups of streets,”

=1 &%

=4
o0 o
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structed should be to the greatest possible extent non-porous, that
liquid may be prevented soaking into as well as through them.

3. As to rogfing.—It is of material importance that a middenstead
should be roofed over, for all water lelps decomposition, besides
inereasing the difficulty of removing the contents,

4. As to ventilation—~When the middenstead is roofed ventilation
should be insisted upon. Whether this should be effected by shaft or
otherwise will depend upon the position of the privy to the house or to
neighbouring houses. 1In Manchester special ventilation of the midden-
stead by shaft is ordered on account of the habitual contiguity of the
privy to the house, and in the conversion of midden-closets into pail-
closets now gﬂin% on in that eity, it is still held advisable to retain the
ventilating shaft for the place containing the pails. The closet, as dis-
tinguished from the middenstead, should also be freely ventilated. It
has been particularly observed during the recent inquiry that differences
of offensiveness in midden-closets were greatly dependent upon the free
aceess of uir both to the middenstead and the closet.

3. As to drainage.—Drainage of the middénstead is fatal to any
possible defence of a midden system at all. If urine with the liquid and
partially dissolved fieces be conveyed out of the middenstead into
sewers, there ean be no sufficient reason either commereial or sanitary
for not sending all excrement together along sewers. Drainage is
fallacious as the means of continuously draining off the liquid contents of
a middenstead, and thus promoting dryness of contents, as was observed
everywhere in wetness of open middensteads presumed to be drained ;
and dryness ¢an be secured in other and more effectual ways. Drainage
proves, moreover, a source of hidden mischief by permitting liquid and
partially dissolved excrement to trickle into the drain, carrying along
with it fine ashes, the mingled excrement and ashes not unfrequently
almost wholly blocking up the drain. In illustration of this state of
things, the result of explorations made in Manchester into the state of
drains communicating with middensteads, and given in the report on
that city, may be referred to (p. 43).

G. As to size and shape.—It is most desirable that the arvea from which
foulness might sink into the soil should be as far as possible within sight,
not sunk beneath the surface ; and then it should be as small as ean be
contrived. In this view, as adapted to a single family, the new Hull
middenstead may be indicated as the most satislactory which has come
under observation ; as adapted to several families, the new Glasgow
middenstead.

The Hull middenstead, which is designed to serve for a week for
 one family, consists solely of the space under the closet seat, and
its floor, commencing above the ground level (on the level of the
closet floor), is formeid by a flag which slopes downwards to the
back wall at the ground level there,

The Glasgow middenstead is proportionately of smaller size than
the Hull middenstead, and is formed by the space beneath the
closet seat and about equal spaee in rear. The floor is slightly
sunk beneath the level of the ground, and in this respect the
construction is objectionable, and should be changed to the Hull
pattern, This middenstead is arranged to contain two days’ accu-
mulation of exerement and house-refuse of the families using it.

Since largeness of size means infrequency of emptying, the midden-
steads ean scarcely be too small, and by far the most satisfactory construc-
tions which have come under observation, for the partienlar requirements
they were designed to meet, are the new Hull and Glasgow middensteads,
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In some instances the middenstead bottom has been rum?ded, as in
plans approved at Nottingham and elsewhere, with the object of the
ashes becoming better mixed with the exerement in the middenstead.
Experience of this arrangement proves that the end sought is not
obtained by it. Regard being had to the nature of ordinary building
materials, as meeting the condition of imperviousness, a flat surface of
stone or slate appears to answer best. .

7. Disposition of contents—The covering up of the excrement with
ashes and dry house refuse, or by ashes alone, should be considered as
essential in any scheme for the retention of middensteads. Numerous
plans of so-called improved middensteads have come under observation
principally designed to secure this end, but the arrangements of the Hull
and the Glasgow middensteads have alone in practice appeared to
ensure any reasonable degree of success. In the Hull middenstead the
ashes and other dry house refuse are simply cast through the closet seat
upon the excrement; in the Glasgow middenstead thtg are thrown
into it behind the closet seat, hut are directed upon the excrement
by an inclined plane. In both instances the small capacity of the recep-
tacle is an element of soccess. Other schemes, intended to diminish the
offensiveness of {arge middensteads, as observed in Manchester, Salford,
Nottingham, and elsewhere, have uniformly failed.

The indiscriminate casting of ashes and house refuse upon the excre-
ment diminishes the value of the latter as manure, and many plans
exist for covering the excrement with fine ash only, the cinders being
separated for reburning, The greater number of these plans are
designed somewhat after the fasﬁinn of the Bradford plan, and in
practice, so far as they have come under observation, have proved quite
futile. In the DBradford plan the sifting of the ashes is effected by a
riddle so placed in rear of the closet, that the fine ash as a rule fall
clear of the excrement. In the dry-ash closets of Manchester and
of Morrell's patent it has been shown that it is quite possible to devise
and insure the use of sifters so as to secure the covering up of the exere-
ment. It may be possible fo adapt the same means to the common
middenstead, but no examples of such adaptation have come under
ohservation.

8. As to access—Removal of the contents of the midden through the
house has alveady been condemned. The scavangers’ access to the
privy, where the cleansing is done by the public servants, should in-
variably be direct from without; and if the middenstead be not simply the
space beneath the seat, the opening for removal of the contents should
be under his sole control.

9. As to comstruction of closet.—The lower parts of the wall and
floor should be of impervious material, and the floor should slope some-
what towards the door. In this way a broom and pail of water will well
clean out any casual impurity. The closet, as alveady stated, should be
ventilated as thoroughly as practicable.

Holding in view the conditions seen in actual practice, and combining
them so as to give what appears to be the least objectionable forms
of midden-closet with fixed receptacles, the following results are
obtained :—

() A closet removed from the house, roofed and floored with sloping
flags, the upright of the seat and the seat itself movable -
the space under the seat, constituting the middenstead, madr;
of non-porous material, with its floor at the level of the ground
sinpi_ug backwards, and undrained. I the quantity of nshe:;
applied to the excrement with this construction do not suffice
to keep the contents solid, there cannot be any presumption in

——
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favour of a'midden-closet at all. The roof of the eloset serves
to keep rain out of the middenstead, and as much ventilation
as proearable is given. The type of this simple, inexpensive,
and least harmful midden-closet is found at Hull. The upright
of the closot-seat, however, in the Hull plan, has the degaet
of being porous.

(£.) The same construetion as to roof, floor, and absence of drainage
but with the closet seat fixed, and the space beneath it extended
sufficiently back to admit of the ashes and house refuse being
thrown upon the exerement, directed by an inclined plane, from
the rear. The type of this equally simple privy is found at
Glasgow,

Having arrived at these particular modifications of the midden-closet,
as being those from which the worst defects of the system ave found
absent, it must be observed, that the one great condition under whick
such closets are alone permissible, is the frequent removal of their
contents. It is unnecessary to dwell upon a sanitary truth so certain as
that excrement, if it is to be stored at all in the vicinity of houses,
along with no better guard than ashes, should be stored for the shortest
possible space of time. In Glasgow the contents are presumably removed
every two days; in Hull once a week ; and the capacity of the midden-
steads is caleulated in each case to contain only the filth and refuse
which accumulates in the intervals of the seavengers’ visits. The plan
of weekly scavenging of night-soil is at present held alone feasible as a
gneml practice in those towns which have adopted systematic measures

* abating midden nuisance ; but special arrangements are commonly
made for scavenging at more frequent intervals particular houses, such
ns lud%iug houses, or districts where greater frequency is cbviously
called for. The important principle in {act is steadily becoming recog-
nised, that where it has not been found practicable as yet to bring the
intervals of scavenging for a whole place within those limits which
considerations of health render desirable, a different rule should he
applied to the least wholesome localities of the place, by scavenging
these more frequently—thus regulating the scavenging by the greater or
less degrees of filthiness or liability to filthiness of particular localities.

2, Midden-Closets with moveable Receptacles.

The Nottingham pail-closet is, in reality, a closet with moveable
middenstead. It constitutes the link between the pail-closet system
and the midden system, and while finding a place in both systems is
most usefully considered here. The Nottingham pail-clozet, in fact,
combines the advantages of the pail-closet with the simplicity of the
midden-closet. The substitution of the pail for the middenstead at once
obviates the various structural difficulties which beset the building of
a middenstead so as to prevent its unwholesomeness, and permits that
effectual removal of the conténts and cleansing of the receptacle which
attach to the pail system. :

The closet is of the same simple construction as the Hull midden-
closet, but the floor on which the receptacle stands is flat. The seat is
hinged and the front moveable. The pail used beneath the seat is
formed, as the pail used at Rochdale, of half a disused paraffin cask,
and has an ontside diameter of about 1 ft. 7} in., and height of 1ft. 34 in.
One pail only is used, all the ashes and dry refuse going into it. The
used pail, covered by a metal lid, is removed weekly or at shorter
intervals according to the necessity of the case, and a clean pail is
substituted for it. An ordinary open waggon serves for the purpose of
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removal and change, a tarpaulin being thrown over the pails. The
used pail is carried to the depdt, emptied, washed, and then charged
with a small quantity of a deodorant and antiseptic (freshly prepared
carbolate of lime) for re-use, A

The plan followed in certain parts of Edinburgh, in which the excre-
ment, ashes, and dry house refuse are deposited in moveable receptacles
of various forms in the houses, and then carried daily to the street for
removal by the scavengers, might be considered a ‘i'm"lef-‘}" of the
midden system and included in the category under consideration. ]?ul.
this plan, as the result of a peculiar local necessity, is unconnected with
any structural arrangement for privacy, and although it may be regarded
as belonging to this system, it is, perhaps, more accurately classed apart.

Pam SysTEM.
The pail system was observed in the following forms :—

(a.) Pails wsed without preparation (Glasgow),

(b.) Pails supplied with a deodorant and antiseptic (Rochdale,
Birmingham, Nottingham, Leeds).

(e.) Pails lined on the Gour system (Halifax).

(d.) Pails in which ashes and house refuse as well as exerement
are deposited ( Edinburgh, Nottingham),

(e.) Pails into which fine coal ashes are screened above the exere-
meint (Manchester, Salford, Cockermouth),

1. As to the pail.—Two pails are used for each closet in the pail
system as fullest developed, one for the reception of the excrement, the
other for ashes and house refuse,

The exercment pail in ordinary use is either a wooden pail, such as
that adopted in Rochdale, Nottingham, and Halifax, or a metal pail,
such as that used in Manchester, Leeds, and Glasgow. In the more
recent adoptions of the pail system the metal pail appears to be most
approved, but the long experience of Rochdale is in favour of the wooden
pail for domestic use. A metal pail is used in that town for factories
only, and it is said to be more apt to get out of order, and to have a
tendency to corrode at the bottom.  Wooden bottoms are, in fact, being
substituted for the metal bottoms here, when these pails need repairing,

Angular wooden boxes, which were at one time used in Leeds, are
found objectionable, from the difficulty of cleansing them. The Rochdale
excrement pail has a capacity of 10 gallons ;* and it is undesirable, on
account of handiness as well as on account of capacity, that pails of
larger size should be used.

The ash-pail in Rochdale is a wooden pail of somewhat larger capacity
thon the excrement pail. In Manchester it is a rectangular box of
handy dimensions. Elsewhere other forms of pail or tub are used.
In Glasgow, an ash-pit is attached to the closet. A fixed ash-pit neces-
earily leads to much of the evil peculiar to the middenstead, for the
contents of ehamber utensils are liable to be thrown into it. This evil
is not found to arise to any considerable extent with moveable ash
receptacles. The nature of the receptacle acts as a check upon the
practice, and the frequent removal of the contents enables a supervision
to be maintained over it which operates very hﬁ'llcﬁﬁ'ln]lj in preventing
wilful earelessness or misuse.

* The Rochdale pail, if filled, will hold 100 Ibs. of exerement and urine as usually
passed at stool ; the average weight of the contents of a puil, after one week’s
ordinary use by a houschold, is 41 Ibs,
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2. As to the eloset.—The arrangement and structure of the closet is On Excrement

very much the same as that which has been deseribed as the best form of s by
midden-closet, the floor being in this case made level for the reception of Radelilfe,
the pails, both pails in the most satisfactory form of closet being included Closct.
under the same roof. It would be difficult to suggest any great improve-
ment upon the patterns adopted in Rochdale, Manchester, and Halifax,
The compactness of the arrangement, and the facility with which the
pail-closet can be adapted to the varied requirements of old towns
in the reconstruction of midden-closets is most instructively shown in
the plans given of adaptations in Halifux.

3. As to preparation of the exerement-pail.—Thorongh cleansing of Preparation of
the pail before use, and after each removal of contents, is necessary to “<rment rai:
the satisfactory working of the system; and desing the cleansed pail
before being placed in the closet with a deodorant and antiseptie (ernde
chloralum, as at Rochdale, or carbolate of lime, as at Nottingham) appears
to act beneficially in retarding decomposition of the exerement and
abating smell. The practice in Glasgow of simply tilting the contents
of the pail into the seavengers' earts and returning the pail to the closet
without seraping or brushing out the interior is bad, and the uncleanzed
pails are foul themselves, and angment foulness of the new contents by
accelerating change in the exerement. Much importance is not to be
attached to the lining of the pail, as regards absorbency, in the application
of the Goux system to a mixed population ; but the contents of the pails
thus lined, as observed in Halifax, were less offensive to the eye than the
contents of non-lined pails, and as little odorous, while the lining
appeared to interpose some obstacle to splashing of the contents when
the pail was used, and it afforded a ready and excellent cover to them
when broken down either before or during removal.

The form of lid for covering the exerement pail during removal is not Lid.
unimportant, and in this regard the Rochdale form as the result of longer
observation and experience may be referred to.

The ash-pail is simply emptied into the dust-cart, and needs no Ash-pail.
special preparation. DBut it is desirable that in those occasional cases
where moist matters or slops have found their way into it, that the pails
should have the *fur” which then collects on the interior surface
scraped off. The dustmen should be provided with scrapers for the
purpose, and he instructed to use them. .

4. As to working'of the pail system.—The moveableness of the pails Working of pail

is their great recommendation. If they were as a rule simply emptied ™
into carts and replaced, the process would be quicker and infinitely less
offensive than that of cleansing a middenstead of' the old construetion.
But incomparably better than thus emptying them is the Rochdale, Man-
chester, Birminggam, and Nottingham plan of removing the tub with its
contents, and substituting a fresh one, Nothing indeed can be better in
this respect than the arrangements at Rochdale, which have formed the
chief pattern upon which other towns adopting the system have acted.
The full pail is covered by a tight-fitting lid, and the whole is carried
off to the manure depit in a properly constructed closed van; a fresh,
clean pail, charged with a deodorant, and brought by the van, being
placed under the closet seat, in lien of the pail removed. Thus, without
any offence, the excrement is gone. At the same time the contents of
the ash-tub are tilted into a special cart, so that all the solid household
refuse is removed together. Without approving the removal of excre-
ment through houses, it may be observed, that on this plan it would
appear possible that such transit can be mur.l‘f: without notable offence.

The facility which the pail-system gives for frequent thorough
removal is enormous. At Rochdale weekly emptying is the rule, but
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On Excrement many tubs are emptied two-or three times a week. « Other towns adopt-
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ing a similar system have followed the same rvule. Hitherto this
removal has been effected during the ordinary working hours of ih? day,
and the abomination of night seavenging to this extent got rid of.
Obviously such frequent seavenging of middensteads could not be carried
on at these hours without giving rise to incessant offence. KExcrement
collected by itself, or in combination only with ashes, ought not to be
left in the vicinity of houses for a single nnnecessary hour, and the plan
of moveable pails permits of removal being effected more frequently
than any other system in use in this country except waterclosets. More-
over, antiseptic agents can be very effectually applied under the pail
system if special eireumstances should canse them to be needed.

In this connexion it is impossible not to be struck with the advantage
that a pail-system has in relation to diseased excrement. The facility and
thoronghness with which any required chemical disinfection ean be
done, and the way in which the exerement itself can be wholly got rid
of, leaving mone of its produects behind—nothing soaking into the
ground or hanging anbout midden pits or sewers—obviously suggest mosi
important powers possessed by this system for preventing the spread of
excremental diseases,

3. As to special adaptations of system.—In Manchester and Salford a
dry-ash system of exerement-disposal hasbeen combined with a pail-system.
.&ttachef to the closet are arrangements by which ashes can be readily
sifted, the fine ash falling by means of a shoot into the excrement tubs
and covering the excrement, the cinders dropping into a receptacle
whenee they can be taken for reburning, The fine ash covering the
excrement acts as a deodorant, and facilitates its subsequent manufacture
into manure.

6. As to general results—The pail system not only effeciually does
away with midden-nuisance, bat, as carried out in Rochdale and
Manchester, it is the only one which, while utilizing profitably all
solid domestic refuse, appears to give promise of paying ultimately for
the expense of its working.

Toe WATER SysTEM.

It is assumed here that the fundamental principles of the watercloset
system are known, and so much of this system only has been included
in this inquiry as would elucidate difficulties experienced in its appli-
cation to certain classes of population. These difficulties are of two
classes. The first class includes such as were described by Dr,
Buchanan and myself in our report of 1869, as existing in London and
other large towns, and which represent the difficulties attaching to the
system when seen in its complete arrangements with water provided
for every closet. The second class include the difficulties experienced
in those towns and villages where waterclosets have been adopted, the
supply of water to which has to be furnished by hand.

The first class of difficulties were thus summarised i
i in the report of

“ A shoot or fragile pan, professing to be trapped, but with th
certainly chqked up, or knocked to l!)iem h;pthe implement :h::a a:I ?::::E
used to get rid of obstruction ; nuu]ﬂje ,if in good order, with water by tricklin
from a small tap, but the tap usually either fixed or leaking wastefully all dag
long; no water in time of frost; almost universally filthy and stinking an
washed out (in a fash;un to render the place unusable for hours) n:mlyg 'ev.rar;r
few days when the sanitary inspector is discovered to be in the neighbourhood.”

The second class of difficulties, disclosed during inquires into local
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prevalences of enterie fever, consist of the insufficient flushing of the
closet, and the blocking of the drains with excremental matter,

Two forms of watercloset have been devised to overcome the first class
of difficulties, the Liverpool Trough Closet, and the Tumbler Closet ;
and a particular form of “ eject,” called the * Bristol Ejeet,” is in use
to obviate the latter class.

The Liverpool trough closet was described in the report for 1869,
as admirable 1o arrangement and working. The five years’ additional
experience of its operation confirms in every rvespect the opinion then
formed of its perfect adaptability to the wants of a poor population,
The closets are cleansed daily by the people using them according to a

: tic rota; there is no waste of water, no injury from frost, and
the whole of their machinery is worked regularly by the public scavenger.
In addition to these advantages the wear and tear, owing to efficient
original eonstruction, has been remarkably small.

The automatic action of the twmbler closet was designed to secure
the regular flushing of the closet at arranged intervals independently of
the persons nsing it. The conception is excellent, the application in

tice has been most unfortunate. Local authorities and private
individuals have alike contributed to frustrate the suceess of the closet,
the latter by arrangements preposterously ill-adapted, the former by
permitting the regulation of the water supply to be governed by con-
siderations of economy, not always consistent with the sanitary object
for which the closet was constructed. The tumbler eloset appears to be
capable of doing good work if due supervision of its action by the local
authority and a proper supply of water can be obtained. An admirable
report of the working of this form of closet in Birkenhead, by Mr.
Francis Vacher, the medical officer of health, with the lessons to be
deduced therefrom, is given elsewhere in this report.

The Bristol eject is a capacious and strongly constructed dip tra
interposed between the privy “trunk,” as the receptacle is termed, aﬂg
the drain.  This trap admits of the ready extraction from it of foreign
matters east into the privy, and from the strength of its construetion it
is not easily broken by efforts made to free it from obstruction. In
this respeet it has an important advantage over the waterclosets in
ordinary use, but its suceessful operation among the poorer classes of
Bristol depends, not upon this struetural adaptation or on an abundant
handy water supply, but upon the fact that the Corporation, through
its servants, undertakes the responsibility of removing obstructions
and seeing to its p flushing among such sections of the popu-
lation as are known from experience to be untrustworthy in these
matiers.

Taeg EARTH SYSTEM.

The previous systems refer solely to the storage and removal, or to the
removal alone, of excrement ; and such dosing with chemicals or covering
up with ashes and dry refuse as the excrement may have been submitted
to, has been designed merely to diminish offence from it pending removal.
The dry-earth system of excrement-disposal differs materially from the
foregoing systems in this, that the earth, if used in sufficient quantity,
while acting as an efficient deodorant, at the same time destroys the
excrement as such, producing a uniform, inedorous, inoffensive, earthy
mass. In this state, 'udfin.g from the sight and the smell, it might
seem as if the t‘em:}m{ of the mixed earth and excrement from the
vieinity of dwellings could with safety be greatly prolonged and the
cost ol{auﬂh removal proportionately economised. In onr present state
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of knowledge of this compost and of the precise mode of origin of
diseases connected with excrement, such a couclusion would be pre-
mature, and for the present at least, the same principles shuu]tf u..p.ply to
the removal of the mixed earth and excrement from the vicinity of
houses as apply to mixed ashes and excrement or to excrement alone.
On the other hand, in respect to storage, the r.?ryem:th system yields
advantages of the greatest importance in dealing with excrement in
isolated dwellings and scattered communities in rural districts where
accumulation is not to be avoided. )

As a means of abating excrement nuisance, the dry-earth system is of
the utmost value. Not every kind of earth is applicable to the system.
Clayey and loamy soils and surface mould are best ; chalk is of little nse;
eravel and sand are worthless, Conditions of its proper application
are that the earth, thoroughbly dried and not too powdery, shall be
applied in detail to each stool in quantities of not less than 1} Ib.
This application may be made simply by a scoop, or by any of the
various forms of mechanism which have approximated the earth-closet
for convenience and cleanliness of use to the water-closet. Preferably
the receptacle for the mixed earth and excrement should be moveable.
Fixed receptacles should be constructed in accordance with the general
principles laid down in regard to middensteads.

Important evidence of the facility with which the dry-carth system
may be carried out in practice, and of its efficiency in the abatement of
excrement nuisance, is afforded by the numerous instances in which
persons accustomed to waterclosets have voluntarily substituted for
them this system,

Tar CHARCOAL SYSTEM.
The successful introduction of charcoal as a common means of |

abating excrement nuisance would be a gain of which it is not possible
as yet to estimate the proper value. Hitherto the use of this great
deodorant for the ordinary needs of a community as to excrement dizposal
has been precluded by its costliness. By the fabrication of charcoal
from seaweed, and (as is stated) from street-sweepings, it would appear
probable that charcoal may presently be put in the market at a price
admitting of its being largely applied by sanitary authorities and others
to sanitary uses. DBy the further proposition of Mr. Stanford to convert
the exerement itself into charcoal, and to utilize it (in addition to other
profitable utilizations) in abating nuisance from itself, a further impor—
tant gain would be obtained in overcoming the difficulties of exerement-
disposal, if the proposition should prove suceessful in practice.

Chareoal, as used for the abatement of excrement nuisance, requires
to be applied in detail after the manner of dry earth, and with
similar mechanisms ; but a much less quantity of the material is needed
for the purpose (one fourth, so stated). It is claimed for the mixed
charcoal and exerement that it need not be removed from the receptacle
more than onece in twelve months ; but the same observations apply here
as have been made in respect to mixed earth and excrement. The
claim is made upon a presumption which has no present substantial
foundation ; and the use of the system among o community should be
governed by the same principles as govern other systems of removing
excrement by cartage. .

: INIL.—Liguip Hovse-REFUuse.—SLops,

The question of abatement of nuisance from liquid house refuse, i
those cases where, as in isolated houses and small hamlets, it is no
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amount of ingenuity will obviate the necessity for supervision on ‘tl;e
part of the sanitary authority; and any plan will, as a rule, certainly
fail if care be not taken, in the first instance, to secure its pProper
application and to familiarize its use. S . :

Suggestions for abating nuisance from ligguid hﬂuse-refus.e in rura
districts, the complement of the abatement of excrement nuisance, are

given in the report (p. 93)
V.—Summary oF CONCLUSIONS.

The general conclusions which T have to submit as resulting from
this inquiry, are the same as those submitted by Dr. Buchanan and
myself in 1869, modified only in phraseology to meet certain modifica-
tions of details : >

1. Excrement may be removed from a town or village and disposed
of on more than one prineiple, and the same principle does not need to
be applied in all quarters of the same place. .

2, As regards the parts of a town or village inhabited by the poorer
classes, a watercloset system may he managed so as to be entirely appli-
eable to the circumstances of the most ignorant and most careless popu-
lation. Essential eonditions of such applieability, however, are that the
structural arrangements shonld be adapted to their purpose, and that the
management should be wholly undertaken and efficiently done by the
servants of the sanitary authority. Where these conditions are observed
as thoroughly as they are observed in parts of Liverpool and Dristol,
waterclosets are the best means of removing excremental matters from
the poor neighbourhoods of a town. _ )

3. The dry-earth system affords a second way of safely disposing
of excrement. It iz an essential element in this system also, as applied
in poor neighbourhoods, that the entire management of it shall be con-
ducted by the sanitary authority.

4. The charconl system affords a third way of safely disposing of
excrement, subject to the same condition of management by the sanitary
authority in its application to poor neighbourhoods as the dry-earth
system.

5. The midden system may be modified so as greatly to reduce nui-
sance and danger from it. The forms of midden-closet have been
deseribed which present fewest objections. Satisfactory safety in the
use of even these forms of midden-closet cannot be averred with ecer-
tainty, partly because there is no near prospect of such closets being
emptied daily, and partly because the materials of the middenstead
would probably be retentive of some exeremental matters, DBut if, under
certain cirenmstances, midden-closets construeted as above should be
tolerated, it would be scarcely less than essential, first, that they should,
if in a densely populated neighbourhood, be emptied daily, or under
other circumstances at least onee a week, and secondly, that the arrange-
ments for exerement-removal should be wholly in the hands of efficient
persons appointed by the sanitary authority.

6. The pail system presents several advantages for poor town districts,
This system involves forms of construction or constructive alterations
similar to those required for the toleration of a midden system, and
offers peculiar advantages over the latter in regard to facility for
frequent removal of excrement and to completeness of such removal, in
11_:;_.',11111_ to safety from nuisance, and probably in regard to profit in
disposing of excrement as manure, The pails, of defined construction,
should be changed daily for fresh ones in all erowded neighbourhoods
and when used Dy several families in common or by numerons in-
dividuals, and under no circumstances shonld they remain unchanged

more than one week. It is essential to the proper working of a l;“l-m_
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ExcreMeEnT Disposal BY CARTAGE.
1. Ewerement Disposal without Closet,

Epmseurei—In Edinburgh the cleansing operations of t_-he Corpora-

i i : i 1of all filth, With regard to
tion are designed to compass a daily removal of th. g ¢ 6
excrement disposal, this, in 1873, was provided for in 27,294 of the
41,615 honses* in the burgh by waterclosets, and in the remaimng
14,319 houses by the scavenger. These latter houses include the tene-
ments* of old Edinburgh, of which the common stair with the numerous
apartments or suites of apartments opening upon it, occupied by Separtzte
families, may be compared to a blind court with its closeness and dark-
ness exaggerated to the utmost. In these tenements, partly from their
structure and partly from the class of people oceupying them, it has been
found impracticable to introduce waterclosets or other fixed method for
disposing of excremental matters; and these matters as well as the dry
household refuse of the tenements are systematically removed by the
scavengers. The manner in which this is effected is similar to tha;'I}:
which is enforced for dry household refuse of all kinds, Dust carts,
so called, traverse the streets of the burgh in reﬁ-ul_ur beats at stated
times every morning except Sundays, beginning their rounds at 6 a.m.
or 7 a.m. according to the period of the year. The house refuse is
removed from the new town during the first hour the carts are on duty,
and from the old town during the second hour. Householders are
required to take “every offensive matter > to the streets or courts *in
“ pails or buckets, or other proper vessels, before the time of passing of
# the dust cart for deposit in it, under a penalty of 40s. for neglect of
“ this duty.” In the new town the “offensive matter ” removed con=-
sistg of the ashes and ordinary day refuse of a household ; in the old
town it includes largely excrement also. The vessels containing simple
houschold refuse are, as commonly obtains in the new town, placed on the
edge of the footway and are emptied by the seavengers directly into the
dust cart; the vessels containing exerement and house refuse, as largely
obtains in the old town, are first emptied into the channel by the
persons to whom they belong, forming more or less offensive heaps
which are shovelled by the scavenger into the dust eart. This difference
in practice appears to be necessary in order to secure a proper return of |
the vessels, in the latter ease, to their, respective owners, and to prevent
confusion of ownership; the police regulations vequiring that these
vessels be removed within 15 minutes after the dust cart has passed,
under a penalty not exceeding 10s. for neglect.

The vessels used for both excrement and house refuse, and which do
not appear to receive any other cleansing than the daily emptying, are of
necessity kept by their possessors in the passage to their rooms, or in a
eloset, or even in the living or sleeping room.

The scavengers commence their work an hour before the dust carts
commence their rounds to prepare for them, and they continue at work
with one hour’s interval until 4 p.m. Secavengers with barrows follow
the dust carts to remgve any scattered refuse which may have been left,
and this is deposited in fixed dustbins until the carts next pass.
Freshly slaked lime is freely sprinkled wherever filth has been deposited
in the etreets, eourts, and thoroughfares, Twice in the week, on the
evenings of Friday and Saturday, a supplementary round is made by the

* The words houses and tenements are here used in the Scottish sense: the fonse
meaning a dwelling of one or more apartments, entered by a separate door from the
street, court, lane, or common stair; the fenement, a separate building standing by
iteclf, or divided from others by a wall from basement to roof.
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dust carts in certain streets of the old town, beginning at 9 o’clock, and On Excrement
the scavengers accompanying the carts are on duty one hour. Formerly Mr - Nettes
this supplementary seavenging was carried out five evenings in the week, Radeliffe.
but in consequence of recent great increase in the wages of the carters  Eainburgh.
it has been found advisable to diminish the number of evening

cleansings. On Sunday the scavengers are on duty from 6 a.m.

to 9 a.m,

The provision for exerement disposal among the tenement houses in
the old town above deseribed, is supplemented by public privies. These
are 25 in number, all adapted for several persons, and some forming
considerable blocks of building, with numerous seats, The greater
number of these are MacFarlane’s trough latrines, nsed without water ;
some are simple pail closets; and others, also pail closets, are arranged
to be worked on the dry-earth system, and are now worked provisionally
with dry ashes (see Plates 1. 11, I11. IV.). Six blocks of privies have
been fitted up on this latter plan, the scavenger of the locality in which
they are placed being made responsible for their due working. The
mechanism for casting the ashes or earth from the hopper upon the
excrement is arranged to be worked only from the seavenger's passage in
the privy, and he is expected to visit the privy three or four times daily
to put the mechanizm in action. This duoty, however, did not appear to
be well carried out ; and it is probable that its efficient execution will
not be ensured until one or more persons are specially appointed to
attend to it. The contents of all the public privies are removed daily ;
the value of the exerement in adding to the worth of the general town
refuse as a manure being held as a sufficient set off for their somewhat
eomplicated arrangement and working as compared with water latrines,
~ The quantity of refuse earted to the depdts in 1873 was 56,000 tons,
eraging a little over 150 tons daily. At a depdt on the canal, which
I visited, the refuse is at once tilted into barges, and these when filled
forthwith sent into the country. At another depdt, which I did not
link it necessary to visit, the refuse is stored until required by farmers.
The selling price of the refuse at the time of my visit, and after it had
been enriched by the refuse from the slaughter-houses and markets
(which are cleansed under special regulations) and the contents of the
public privies (removed daily) was 2s, 6d. per ton.
| When Dr, Buchanan and [ visited Edinburgh in 1869, the scavenging
of the burgh was done under contract. Now the Corporation has
undertaken this work itself’ with, it is stated, great gain both in the
efficiency and economy of the work. A saving of 2,800/ was effected
upon the cost of scavenging in 1873 as compared with 1871, the work
being done better and with a smaller number of horses,
~ The seavenging staff’ and plant of the burgh are as follows :—Stafl';
1 inspector, 1 assistant inspector, 1 general overseer, 7 district overseers,

36 scavengers, 4 depdt men, 3 cartwrights, 1 blacksmith, 2 finsmiths,
3 shoeing smiths, 2 foremen, 2 stable men, 68 cariers. FHorses, G8.
Plant : 36 waggons, 40 carts, 10 ordure carts, 18 water carts.  Each
carter is supplied with a wheelbarrow, shovel, &e., and a weekly supply
of brooms. The cost of cleansing and watering the burgh for the year
end Whit-Sunday, 1873, was 21,605/, less 5,493/, obtained by the
sale of manure — 16,142/,

- No other plan probably than the plan of scavenging which has been
here described, would meet the peculiar difficulties which have to be
contended with in the tenements, and amidst the narrow wynds and eloses |
of old Edinburgh and the class of population which inhabits them, and
reduce the evils arising from accumulated filth there to the least practi-
cable limits. The more closely the cleansing arrangements and opera-
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tions of Edinburghare studied on the spot, the more forcibly is the mind
impressed with the faeility of dealing with common filth by systematie
scavenging. ‘The conditions, however, which determine the .1"&“_“1'“
filthiness of parts of Edinburgh, and which have given to this hll‘.hm1 8
historical notoriety, are happily becoming things of the past. The
Corporation has entered upon and is ra\pylly pushing fm:wlml (
the only course which will remove from Fdinburgh the sanitary dis-
advantages under which it has so long suffered. Broad new thorough
fares are being opened out through the oldest, densest, and worst
quarters of the old town, and those older tenements wln_ch have pro-
longed the filth and unwholesomeness of the middle ages into the 19th
century, and had superadded to them the squaliduess and misery of our
own time, are being pulled down unsparingly. The changes which have
already been effected by these clearances in the aspect of many historical
wynds and closes of the old town are indescribable ; and }he new Ol
Town which is rapidly growing up in place of the Old Town retains
all the wonderful picturesqueness of that town that deserves 1o be
retained, and will eventually add to it, while keeping little or none o
its unwholesomeness. In the new tenements which have been erecled
waterclosets have been introduced, and in subsequent buildings the
watercloset system of exerement disposal will be adhered to. But fo
some time to come the old tenements of the city will have to be dealt
with each upon its own merits as respects such disposal, and no uniform
system will be practicable.

2, Exerement Disposal by Midden Closets and Dry-Earth Closets,

Huri.—Hull retains unchanged the peeuliar system of exerement
disposal deseribed by Dr. Buchanan and myself in 1869. This system
supplemented in the better classes of houses by waterclosets, is now i
general use throughout the borough. It rests upon a certain frequency
of scavenging, the common privy being so modified in size of receptael
that it will not admit of a greater eollection of exerement and dry hous
refuse than that which accumulates in the intervals of the seavengers
eall, and in structure that rain is excluded and soakage into the ground
prevented,

For the purpose of “ nightsoil collection ™ the borough is divided int
48 distriets, each containing from 300 to 700 houses, the total number o
hounses enumerated for the purposes of this collection in 1573 being
30,977, The collection is earried out by the sanitary authority througl
the agency of contractors. As a rule each distriet is let ont to & separat
contractor, and no contractor is allowed to undertake more than twi
distriets. The smaller distriets are so arranged that the collection ms
be carried out by anyone who has the commanid of a horse and cart, and
who can have the assistance of a boy or two.  With a view of obviating
undue combination among the contractors, and diminishing the evi
eftects of strikes among the men, the econtraets are sotimed in the letting
that only 8 or 9 can fall vacant together. The coniractor, in additio
to receiving the material he collects, and which he sells for such profi
as he can obtain, is paid by the sanitary authority from 2s. to 8s. yearl]
for each house in his distriet.* The sanitary authority provides place
of deposit (four in number) where the contractor cun store the collectet
material until disposed of ; and he is subject to penalty if he should
deposit such material elsewhere without permission of the inspector ¢
nuizances in writing, '

* In 1869 this payment was from 1s. to 1s, Gd,
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privies when removed, must, as a common rule, be carried through the
house. Little offence appears to be occasioned by this objectionable
arrangement, and such rare complaint as came to my knowledge referred
to careless scattering by the scavenger of ashes from the bucket or other
vessel in which the contents of the privy were removed to thq cart.

An extended examination of privies of the kind here described, and of
the manner of cleansing them, confirmed the opinion formed by Dr.
Buchanan and myself with regard to them in 1869. They represent an
enormous gain upon the old form of privy for which they have been
substituted, both as to freedom from, and as to liability to, nuisance. E[n
the greater number of instances inspected the excrement, even in families
having young children, was as a rule well covered with ashes, and the
freedom from privy smell was remarkable ; and this although I had
inspected on days fixed for removal of the refuse (the seventh day of
aceumulation), or, sometimes, in cases specially sought out, when 1E;]J-:zc
removal had been delayed for longer periods. The contents of the privy
were dry, and their disturbance by the spade of the scavenger during
removal gave rise to very little and at times to no offensive odour. In
other instances privy stink was considerable, and this appeared to be
determined by one or other of the following conditions :—

1. Deterioration, or original imperfect construction of the walls of
the privy pit, leading to retention of portions, and perhaps to some
soakage, of decomposing filth.

2. Careless casting of slops into the privy pit, facilitating decomposi-
tion of the contents and soakage of the woodwaork.

3. Want of adaptation of the scavenging to the needs of particular
localitics and their inhabitants, In the localities oceupied by the
most impoverished and degraded of the population the privies were
overflowing with filth, and most offensive. This arose mainly from
the insufficiency of the scavenging. Designed to meet the requirements of
a single family only, the Hull privy cannot be used by several families
without being productive of nuisance, except on condition of a more
frequent removal of its contents than once a week. A daily removal
is necessary under these circumstances; and as to orderliness of the
privy, in those cases where a single family cannot be made responsible
for it, this will not as a rule be secured unless the sanitary authority
itself undertakes the duty of maintaining it.

The collection of nightzoil and household refuse is not carried out
with the same efliciency in all the collecting distriets. From the
impracticability of exercising thorough control over the numerous
contractors, the regulations for their guidance are not as carefully
observed as they might be. Forty-two fines were inflicted in 1873 for
gross negleet of duty on the part of the contractors; and the inspector
of nuisances in his report for that year observes of some of the con-
tractors, who do not employ suitable men, and whose horses and carts
are not good, that they are “a cause of many complaints by the
publie,” and a gource of annoyante to the sanitary committee. The
medical officer of health for the borough, Mr. J. Fearne Holden, in
his report for the same year, expresses the opinion that the ¢ collec-
“ tion of nightsoil can only be efficiently = effected by the ( Liocal)
:: Board na-aur::ing the entire responsibility without the intervention of

contractors,”

Grascow.—Three different methods of excrement disposal are i
in Glasgow, besides certain experimental methods, ';[E“ﬁ., methnﬁlsuﬁ
ordinary use .ave (1) waterclosets; (2) pail closets; and (3) midden-
closets of various descriptions, These severnl methods are distributed
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adopt walerelosets, and these are being more extensively Enl_;ro:luced
from year to year. The older tenements of Glasgow, as of !‘-{l"lhuﬂ-‘-"'s
from their arrangement and the eclass of population 1nlm'|.m:mgl th_l?ma
do not admit of the introduction of waterclosets, For these buildings
and their inhabitants efforts are mainly directed to the improvement of
previously established plans, I observed in some of the newer tene-
ments which had been furnished with waterclosets that these were out
of order and offensive. ‘1'his had arisen from inability to make particular
families in the common stair responsible for the cleanliness of the
waterelosets, owing to the inconvenient position and insufficient number
of the latter. In other instances, where each flat had its separate
watercloset, and this was kept locked, the families of the fiat being
lield responsible for its orderliness, the waterclosets were kept in
exeellent order, although imperfectly lighited from the common stair.

When Dr, Buchanan and I visited Glasgow in 1869, midden-
steads were to be seen attached both to public and private privies, of
enormous size, filthy and fetid, uncovered, receiving all nrine as well as
stools of the neighbourhood, and also ashes. Middensteads of this kind
still exist, but probably all are now covered in. OFf the 1,278 mid-
densteads in the burgh, 935 arve drained. For middensteads of this
class there are now being substituted smaller, covered, undrained mid-
densteads, of a capacity caleulated to hold two days’ accumulation of
the filth, ashes, and dry-house refuse of the families using them. This
important change, begun before 1869, has since been steadily carrvied
out, and recently has received a further development which makes the
Glasgow midden ecloset, as newly designed—one detail alone excepted,
—n pattern for the construction of the common privy, =o long as
common privies must be tolerated. ‘The additional improvement con-
sists in so fixing an inelined plane beneath the opening through which
the ashes and dry-honse refuse are thrown into the middenstead, that
these shall fall ﬂ]‘;ﬂ'ﬁ"ﬂ and cover the excrement. The exeeption referred
to is that the bottom of the middenstead iz sunk beneath the level of
the ground, which should not be the case. My, Carrick, the master of
works, appears to have been the first to have conceived this arrange-
ment, but its suecessful working out has been due to My, Dobson, of
the sanitary department. Plates VI. and VII. show the arrangements
of this form of privy.® The following deseription of the plans, including
also a deseription of a plan of pail closet (Plate VIIL) is furnished by
the sanitary department :—

Duescrirrioxn ofF PrRviEs 18 THE CEXTRAL SAxiTARY IISTRICT
oF GLAsGow,

No. 1 (Plate Vi.)—Is a combined ash-bin and privy, constructed with 9-inch
brick walls, the seat, riser, inclined plane, bottom and roof of 13.inch Caithness
stone. The whole structure covers an area of 56 superficial feet. This gives
accommodation to 27 families, two warchouses, and seven shops, and costs 161,

No. 2 (Plate VIL.)—Is a design of two privies, placed back to back,
and divided into four compartments by two partitions of Caithness stone,
2% inches thick ; the external walls are built of 9<inch brickwork in mortar,
the seat, riser, inclined planes, and bottom of bin of 2i-inch Caithness stone
set on one course of brick footings.

The dotted lines are suggestive of a screen to hide the persons sitting from
persons passing.  The superficial area on which it stands is 95 feet, and giving
accommodation to three distinct localities, having a population of 236,

No.d (Plate V1IL)is the plan of a privy on the pan system, constructed
with 1§-inch Caithness pavingstone set in grooves in the pavement of the court
¥

* Mr. Dobson has also devised an ingenious mechanieal arrangement. the detail
of which are shown on Plate VIIa., having for object the pruwnﬁcun 0:_, :m;ofﬁm::
from ashes being east into the middenstead when in unse, to the persons using ft. An
experimental trial of this arrangement was being made when I visited Glasgow.
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Dr. Russell has made the following suggestions as to the seavenging

of middensteads and privy-pans :—

““ Ist. Every midden receiving human excrement should be emptied daily,
the only open question being whether in the winter season, when
decomposition takes place more slowly, two or three days miglit
elapse, where the size and position of the midden will admit.

“ 9nd. Every privy-pan should be emptied daily, and in confined localities,
during the prevalence of specific diarrhceal disease, twice daily.

“ Following these main propositions, and carrying out the prineiple into

details, it may be added : —

“ 1st. That after emptying a midden, the close, court, streef, or other

surface smeared with its contents should be carefully washed with
the hose before the heat has converted the matter into dust, which,
as well as the gases evolved, may be transported by the air,

“ 2nd. Pains shounld be taken actually to empty the midden, and to scrape
from its sides all adherent dirt.

“ 3rd, The privy-pans should be not only emptied, but cleaned, so that they
may not be replaced having a layer of fiecal matter over their sides
exposing & large decomposing surface to the air, and ready to act
like a ferment on the fresh excrement, rapidly propagating to it the
process of decomposition.

“4th. Another matter indirectly coming up for remark in this connexion is
the removal from the roofs of privies, and other out-houses, of the
organic matter thrown there from higher levels. The prevention
and punishment of this offence is desirable, but mneanwhile, and
especially in hot weather, those decomposing matters ought to be
removed.””

Under existing arrangements, Glasgow for the purpose of seavenging
is divided into six districts. The seavenging of the privies and ash-
pits is carried out between the hours of 11 p.m. and 8 a.m., and the
night staff consists of 65 carts and men with 60 emptiers. The quan-
tity of stuff removed by this staff per week to the wvarious depdts, 10
in number, is computed at 2,000 tons, where it commandsz a sale for
manure at ls. 6d. per ton. The entire cost of the scavenging depart-
ment for the year 1872-T3 was 46,2751 0s. Od., with a set-off for sale
of manure and other items of 17,4931, 0s. 0d. The sale of manure for
the year had produced 17,987[ Os. Od. ; the receipts for manure, in-
cluding outstanding sums for the preceding year, were 17,3751 The
seavenging is done by the Corporation, and here, as in Edinburgh, the
statement is made very positively that the Corporation to secure the
same degree of efficiency does the work with its own staff and plant at
a less cost than it eould be done by contract.

Two experimental methods of exerement disposal came under
observation in Glasgow, one a modification of the watercloset system
( Hocy's watereloset) ; the other a system in which charcoal is used to
deodorize the excrement and facilitate its ulterior use. This last-
named method I have had to examine elsewhere than in Gl
and the illustrations of its operations I observed in this city I have
included in the separate description which I have given of the method,

Hocy’s watercloset is designed to limit to the smallest amount con-
sistent with efficiency the quantity of water used in flushing the pau
and to prevent the passage of the excrement into the sewers, _m;
ingenious arrangement in the cistern restricts the flush of water
to a fifth of 4 gallon, and the excrement is received into an iron tank
beneath the floor of the building. By diminishing the amount of the
water with the excrement a manure of commercial value sufficient to
cover the cost of this arrangement is believed to he obtained ; b
keeping the excrement from the sewers the dangers commonl n,r;ainﬁ'
from sewer air are supposed to be avoided. The tank Wﬁﬁu fuﬁ
is emptied by atmospheric pressure into an exhausted wheeled
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inati il pi i diphtheria
examination of the soil pipes wherever I have cases of typhoid or di] 5
and in every case where 1 could get this carefully carried out, I ha.;em l:'letect.et’.}
these perforated pipes, or sewer air getting into the houses in some other way,

(p- 21).

BurLeien (Somerset).—1 had an opportunity of examining at But-
leigh an improved privy which Ralph I*I_e‘.‘il‘lu-[iren:nile, qu., M.P., is
introducing among his cottages. This privy 1s most instruetive as show-

ing by what simple means the abounding nuisance of the common privy,
and the indeceney connected therewith, which too cumm-?nly exisis in
rural districts may be often got rid of. The change Mr. Neville-Grenville
has eFected from the old-faghioned privy is shown in the accompanying
drawing (Fig. 1.), copied from an article by him on ** Cettages ” in the
Journal of the Bath and West of England (Agricultural) Society for
1873.
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A. Heap of dry carth or ashes in open shed.
B. A stone slab. lath-and-plaster wall, E.
C. Seat. F. Step.

Below the joist I the privy pit, is open admitting of the soil being covered from
behind ; or a shovelful of dry earth or ashes may be thrown upon the soil through
the opening in the privy scat.

This change consists in filling up the middenstead to the level of
the surface of the ground and paving the filled area, extending the
roof of the closet so as to cover this, raising the closet floor a step,
and with it the closet seat, and placing a flag sloping backwards beneath
the seat so as to diminish the space there and place the excrement in
a better position for the treatment now to be deseribed. The roofed
space in rear of the closet, the area of the former middenstead, is left
open on the side of approach, and is used for the deposit of the
ashes, and these failing for a deposit of dry earth. The cinders
are separated from the fine ash by a common riddle, the former
for re-burning, the latter for covering the exerement, and if the fine
ash should be insufficient dry earth is applied : or both fine ash and
dry earth are used together. I examined several of the improved
privies, and in every instance but one found the excrement fully
covered and an absence of all offensive odour ; a slight odour in the
excepted instance arising from imperfect applieation of the fine ash.
The efficiency of Mr. Neville-Grenville’s mrangement equals its

D. Joist on which rests the brick or
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< of his district. One of these closets is deseribed by Dr. Bond as
?l:in::al’u:gt with % external ash distributor,” the other as the closet with
« internal ash distributor.” The following diagrams, to which I attach
Dr. Bond’s descriptions, illustrate the arrangements of these different
forms of closets. Both forms may be fitted with urine separators, but
this arrangement is shown only in the diagram of the second form :—-

Fig. 2.

Fig. 8.

Closet with External Distributor. Distributor (Figs. 2 & 3),—G a cradle with
sifting bottom suspended in a box B, which is attached to the side or back
wall of the closet on the outside. At the bottom of the box is a sloping
board H hinged at one end, on which the ash falls. To the other end of this
board is attached a wire, the free end of which rises through the seat of the
closet, so that on pulling it up by the handle which is attached to it, a jerking
motion is given to the '!:H:-a-rg. which shakes the ashes from it into the re-
ceptacle. The cinders are removed from the cradle by merely pulling it
forward, when they fall out of it through a shoot which is pl in front of
the sifter, into the coal box or other receptacle which may be placed beneath to

catch them.
Fig. 4.

Fig. 4. Section of Closet with Eaternal Distributor attached.—A . seat -
B, step; C, oinder sifter; D, ashes shoot ; E, space for moveable rem.-pt;.:le. i
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not, in the case of an ordinary household, be refilled more than every other day.
Under similar circumstances the urine receptacle need not be emptied more
than once aweek, and the bucket itself more than once a fortnight. The opera-
tion of emptying the urine vessel is not more offensive than emptying 3}:
ordinary chamber pot, and the bucket itself, wh:z:u full, may he carried throug
a house without the slightest unpleasantness being pereeived. ;

“ The dimensions of the seat, to allow of the above arrangements hEl{lg
adopted, should be as follows:—From before hackwards not less than 20
inches, divided as follows; from front edge to front margin of hole 2} inches,
from front to back margin of hole 10} inches, from back margin of hole to wall
7 inches. ;

It is not essential that the urine should be collected in the soil bucket. It
may be conducted from the separator by a piece of piping into a vessel placed
outside the closet for its reception. Where this can be conveniently done 1t 18
perhaps the better plan, as any neglect to empty the vessel will be more
evident and its results less offensive than when this takes place inside the
closet. Or, where a drain is convenient, the urine pipe may be connected
with it, and the urine got rid of in this way. Or, again, where no well is
immediately near, the urine may be carried into a small covered cesspool made
close to the closet.”

My observations were limited to the action of the cinder-sifters in the
two closets. Both forms appeared to act cfficiently, but the greater
complexity of the internal form will no doubt restrict its useful appli-
cation as compared with the simpler external form.

At the time of my visit to Gloucester, Dr. Bond was engaged in
addition to perfecting the operation of his dry-closets, in an interesting
experiment on the disposal of liquid house-refuse. The experiment was
too incomplete to admit of description here, but the prineiples upon
which it was being worked out way be mentioned. Dr. Bond believes
that it is quite practicable to depurate liquid house-refuse before it
leaves the premises, so that what flows away ghall not be pro-
ductive of nuisance, This he proposes to effeet by subjecting the
refuse to n combined process of straining, chemical precipitation,
and filtration. The apparatus for the purpose consisted of an ordinary
waterbutt with a simple strainer at the mouth and floating filter
within, The most effective form of precipitate Dr. Bond had not fully
determined at the time of my visit; but such resnlis as he showed
me of his experimental trials augured well for a successful issue.
[ Dr. Bond has since informed me that he has made several unessential
changes in the *closet with internal distributor ;” and that he has
determined two available forms of precipitate. One of these which is
also a deodoriser, and is believed by Dr. Bond to be a true disinfectant,

is termed by him ewpralum, and is a mixtore of enpric dichromate, and
aluminic sulphate with terebene.

Trixe, Herts (1871, population 4,045 ; inhabited hounses 850).—The
urban sanitary anthority of Tring has adopted at the suggestion of its
medical officer of health, Dr. C. E. Saunders, & modificd form of pPrivy,
of which a diagram is given in Plate IX». The peculiar charae-
teristies of this privy are a shallow pit, and a bin placed at the side of the
seat, for containing dry-earth or ashes, The cottagers where this form
of privy has been erected ave instructed {o keep the bin provided with
one or other of the materials named, and after each use of the privy, tl:-J
throw upon the deposited exerement a scoopful of the dry-earth or ashes.
I saw several of these privies which had been some little time in use,
Where reasonable attention could be geeured in coverine up the exere-
ment wilh_ the earth or ashes, the freedom {rom nuisaﬁce was marked.
In view of the necessity for frequent removal of the contents of these
closets and of their storage in garden plots, it appeared to me desi-
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rable, as a rule, where no proper care from the users can be reckoned On Excrement
upon, to huve all ashes and dry household refuse thrown into the pit : o s Py
to use them, in fact, as middensteads. By this simple plan there would Radelifte.
robably be more likelihood of nuisance being avoided among the careless Tring.
h in the privy and in the subsequent disposal of the contents of the pit.

[A somewhat similar privy arrangement to the above, and method of
use, has been adopted by the rurai sanitary authority of St. Neots. In
this form of privy, a box or scuttle to contain earth, ashes, or other
deodorising material is directed to be placed upon the floor of the privy.

A completer arrangement has been designed by Dr, Baylis the
medical officer of health to the West Kent combination of sanitary
authorities. He provides, as in the Tring privy, for a bin attached to
the seat to contain dry-earth, but a metal pail forms the exerement
receptacle, and in rear of the privy he constructs a proper covered dust-
bin. Into this dust-bin the contents of the pail ean be deposited, along
with the ashes and dry house-refuse, when they eannot be at once used for
the garden.

The St. Neot's privy and Dr, Baylis' improved privy and dust-bin I
have not seen in use.]

3. Exerement Disposal by Pail-Closets.

Rocapare (1871, population, 64,754; inhabited houses, 13,933).  Rechdale.
—Six years ago the Rochdale Corporation undertook a twofold
experiment in excrement disposal, designed to abate the nuisance
from middensteads, and to put their contents to more profitable use.
The experiment consisted in the conversion of a certain number of
privies into pail-closets, some being managed on the Gnux‘ gystem,
others in a simpler manner. The conversion, where accomplished, at
once did away with the nuisance from middens by the destruction of the
middenstead, and both methods of managing the pail-closets proved
equally effective in keeping under contrel and in diminishing to an
extremely insignificant amount, as compared with the common midden,
nuisance from excrement. After several months trial the Goux system
was set aside, the simpler method of managing the pail-closets adopted,
and out of this simpler method has been developed that plan of dealing
with the exerement and dry refuse of households known as the

% Rochdale system.”

A report of the sanitary committee of the Gﬂrporptima, under wh::-am
supervision the pail-closet experiment had been carried out, and which
was published in August 1869, stated, as reported in that year by Dr,
Buchanan and myself, that in both systems of management applied to
the pail-closet, “the essential condition of the trial, frequency of re-
¢ moval, had been secured; that the system of removal had heen
“ thoroughly approved by all who had had experience of it ; and that it
# had not failed under most varied conditions, having proved equally
« efficacions in the highly-rented house with its own closet, in the
¢ Jodging-house where great numbers were accommadated, and in the
“ factory and workshop. In the subsequent manufacture of the dejec-
¢ tions and ashes into a saleable manure, the committee coneluded that
& the Goux system was less advantageous than the use of tubs without
“ absorbent linings.”

When Dr. Buchanan and I visited Rochdale in 1869, 500 midden-
stead privies had been converted into pail-closets, the other arrange-

ments for the exerement disposal of 45,000 people, Ummwiuf L
C 2
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houses consisting of 4,000 middenstead privies and 300 waterclosets.
In 1872 the Borough was much enlarged, and within this EXLEIII]IIBJI!.
ares, at the time of my visit (Septerber 1874), the number of PH.-I_[-
closets amounted to 4,397, of which upwards of 3,200 were within
the limits of the Old Borough (8,250, January 1874); the estimated
number of middenstend privies to 2,000 ; the waterclosels remaining
about the same in number as in 1869.

The Rochdale system of excrement disposal consists in the systematic
removal at weekly, or shorter intervals, of the exerement and dry refuse
of households, the ecollection of the excrement and dry refuse in pails,
each separate from the other, the manufacture of the exerement with fine
coal ash in a particular manner into manure, and the profitable utilisation
of the rest of the dry refuse.

In putting this system into force, the following rules were acted upon
by the Corporation, as stated in & report published in December
1873 :—

# 1, That the privies to all new houses should be on the new system.

% 2, That all additional privies to old property should be on the new
system, and be accompanied by the alteration from the old
system to the new of all existing privies to the same property.

¢ 3, That all old privies being rebuilt should be on the new system.

“ 4. That the first cost of the ash tub and receptacle for the exereta
sheculd be paid by the owner.”

No diffieulty was found, it is stated in the report referred to, in
earrying out these rules, nor has ¢ complaint or opposition been made
% and in no case has the Corporation had to exercise any legal authority
“ to enforce them, This feature is, no doubt, owing to the facts that the:
* gld form of privy and ashpit is more expensive to build than the new
“ one; that the privies undﬁar the new sysiem are much more cleanly ;.
“ that from the absence of moisture they are more durable; and that
“ they need less repairs than those under the old system.”

The progress made in the establishment of the new system from year
to year is shown by the following fizures :—

* ROCHDALE SYSTEM.

No. of Privies.,
Year ending.
0ld Borough. | Extended Borough,
1870, March 31 - | 597 '
167 50 =2 1,070 ez
lﬂ?ﬂj [5] P J 1369“ —
1878, i = 2,809 e
1874, January - about 3,250 a—
y» September - ‘ — 4,397

The form of privy (closet) is not preseribed by a formal specification
but a pattern (Plate X.) for bnilders, which may be modified to suifl
special requirements of space, is placed in the yard of the manure
works ; and certain structural details are required of which I subjein
summary.®  An approved form of adaptation to new buildings is draws

* The following is a summary of certain stmutuml_dntailx required in
closets :—
Floor of privies and ashpits to be flagged with 3-ineh flags ; lintels to be 4 =
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in Plates XI., XII. In the pattern it is shown that the excrement pail
may be removed either at the back or side of the seat, or at the front ;
the seat being hinged and its front made moveable as a slide or on
hinges to admit of this. The seat itself has a deep metal rim beneath
the aperture for directing the urine into the pail. The building must be
effectively roofed, and the floor is required to be flagged with Rochdale
flags at or above the level of the court or passage ; and in the case of
mm{:tiﬂu of middenstead privies, the middenstead must be properly
filled to the same level. In certain instances of the pail-closets which
came under observation, the space for the ash-tub was needlessly large,

and had given oceasion to some unsightly littering of dry refuse npon
the floor,

Two kinds of cxcrement pail ave in use, one for houses, the other for
factories. The former is a wooden pail formed from the half of n disused
Ell'ﬂfﬁn eask, with handles attached and with lids (Plate X111.). The

tler is a galvanized iron pail, also with handles and lids. The wooden
pail has a eapaeity of 100 Ibs,, and costs complete for use 4s. 9d.  The
metal pail, of larger capacity, costs 9s, 6d.  The wooden pail is of
the same kind as was in uze in 1869, and it is still held to be more
eonvenient and economical than a metal pail for the purpose to which it
is put. The metal pail deteriorates somewhat rapidly at the bottom, and
a wooden bottom is now being substituted fér the metal when it needs
repair. In 1869 the lid of the pail was single, and it was fixed in
place so as to prevent stink being diffused from the contents during
removal by an india-rubber packing. A different arrangement is now
adopted, two lids being used, an inner and an outer, both resting within
a groove inside the pail, the outer lid fixing the inner lid, as shown in
Plate XIV. These lids being made of metal, I observed in a few
instances that they had been battered by use out of form, and consequently
did not fit into the groove of the pail as closely as was desirable.

The ash tub is usnally a tub with handles in the form and dimensions
riven in Plate X111, 1 noticed in the course of inspection that it would
well that the scavengers should he provided with the means of
geraping, and have instructions to serape such tubs as from whatever
eause might be furred within.

The removal of the excrement pail is effected in a covered van, and
of the contents of the ash tub in an open cart. Both van and dust eart
liffer in design from the van and dust cart used in 1869. The van
( Plates XV., X V1) is construeted to hold 24 excrement pails arranged in
‘two rows, and placed within it from either side, flaps being raised for the
introduction of the pail. The flaps when fastened down rest upon hollow
india-rubber beading, which effectually closes the interstices between
the lid and the body of the cart. The dust cart, which in 1869 was a
covered vehicle, is now a simple open cart (Plate XVIL).
~ The arrangements for the removal of, and process of removing th_r:
excrement pails and dry house refuse are as follows:—The town 1s
divided into six districts for the purpose of removal, and the dry
house refuse is removed at the same time as the exerement, a dust cart
accompanying each night-soil van for the purpose.  The removal is all

8 x 1hand 16 inches, centre to centre ; wall plates tobe 4y x 3; roof covered
ith Welsh slates 20 x 10, lap, 3 inches ; ceiling of privies, lath and plaster to spars,
rine flags to be 1} inches thick ; seats 1}, nosed and fixed on bearers ; door frames,
% 8. wrot., rebated, and chamfered ; doors, 1 inch, and edges 7 x 11, T hinges
‘and secured with lateh and eateh ; each door to have lock and keys; wood gutter
6 x 4, with 2 inches down-spout, head, &c. ; iron conductors to be fixed under

privy-seat. .
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effected during the ordinary working hours of the day, the vans com-
mencing their rounds at 7.0 a.m,, and ending at 5.30 pan. Eﬂffh night-
soil van makes five vounds daily. It leaves the yard laden with :_:ien.n
empty pails, ench pail containing a quantity of a  disinfectant, and
returns carrying the pails containing excrement, i_ur :.'.'hi!:h the empty
pails have been substituted,  The proeess of substitution is effected by
the seavengers withdrawing from beneath the closet seat the pail con=
taining excrement, covering this up with the lids already described,
removing it to the van, an empty pail being left in its place, and on pla-_umg
the pail in the van sprinkling over the outer lid a little carbolate of lime,
The ash tub is then earried to the dust eart and its contents simply tilted
into it. Each pail closet is numbered and registered, and the seavengers
proceed from closet to closet systematically, according to the portion of
their district within the day’s beat, reporting at the end of each round the
closets from which the pails had been removed, and those, if any, which
had been nmitted. The greatest number of omissions for any one month
in the whole town has been 42, for any one week 14, Each Monday the
seavengers' returns are balanced, and a supplementary van with dust
cart sent out to rectify omissions. In the case of lodging houses and
closets nsed by several families the excrement pails are removed twice or
thrice weekly.

On the return of the vans and dust carts to the yard, the collections
of excrement and dry house refuse are immediately dealt with. The
contents of the ash tubs are sereened by machinery, to separate the fine
coal-ash from the cinders and other refuse.  The cinders are then set
aside for use in the furnaces and for sale, the refuse metal, leather, and
rags are sold, and the vegetable refuse burnt. The fine coal-nsh is
used in the process of manure manufacture.  Deposited on the floor of
sheds trenches are made in it, and into these trenches the contents of the
excrement pails are poured as received. The exerement is-then covered
with fine ash, and a quantity of sulphurie acid is added to facilitate
drying. At intervals of about seven days other excrement is added
to the mass, and this process is repeated three times. The mixed mass of
excrement and coal-ash is then left undisturbed for a period of 14 days,
when it is turned over, After another seven days it is again turned over,
Then it is left undisturbed a week, when the process of manufhcture is
complete, and the mass has become pulvervlent and inodorons.  The
proportion of exerement to fine ash in the finished manure is 80 parts
of the former to 35 parts of the latter. The sulphurie acid added is
in the proportion of 25 Ibs, to 1 ton of the exerement.

Afier the excrement pails have been emptied, they are arranged upon
a stand and effectually cleansed by water delivered under 40 Ibs. pres-
sure from a hose ; and before Leing again sent out of the yard there is
placed in each tub a quantity of *disinfectant * {a half-pint in the cooler
months and one pint in the warmer) made at the works from the follow-
ing formula :—

Chloride of lime - - - - 10 parts.
Crude alum - - - =
Brown sugar - - - Ty
Water - - . - 100, mix,

This antiseptic has been adopted as giving the most satisfactory
effects in arvesting decomposition, after a trial of sulphate of iron, and
other antiseptics, The vans also are slniced out after each round : ,unce
a week they are thoroughly eleansed inside and out ; and m—_-mﬁimmilr the
interior is eoated with gas-tar, -

OF the economical advantages of the Rochdale system actually and as
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No. 1. Cost oF & WEEK'S COLLECTION.
I 2 g d £ g d
3 receptacle washers, at 22/0 Bronght forward 39 2 0
er week - j JII g 6 0 | The Eﬂﬁitﬂl and de-
2 labourers to load und umn- preciation  is as
load earts o R 4.0 follows :—
16 cn]ilen:tars,mcludmg 8 car- Receptacles  value
ters, at 22/6 per week - 18 0 0 1,2004, depn, per
Keep of 8 horses, including annum - -240 0 0
farriery and ﬁnddler:,', hllt Ash  tubs  value
not rent - 616 0 125/, depm. per o
Horse kecper - - ¢ 85 0 anmum - -2 0 0
3 labourers or wharfmen for Horses and gear
storing and loading for value 7004, depn.
sale, each labourer having per annum =100 0 O
to store 9 tons odd each Yansand carts value
per day in addition to 4500, depn. per
loading - 3 6 0 annum. - -G4 0 0
Book kecper and wharﬁuger 110 0 [ Capital in plant
Office boy - i 015 0 2,4751, interest -123 15 0
Town inspector and manager 2 0 0 | Rent of wharf and
—_— e stables, rates,
Carried forward - 39 2 0 taxes, fe. 150 0 0
£702 15 0
702/, 15s. per annum is per
week - - -1310 3
Total weekly cost of eol-
lection equal to 633
Per tom - -£52 12 3
No. 2. MAXUFACTURE : A WEEKLY BALANCE SHEET.
Dr. £ a8 i Cr. £ s d
Wages:— By 71 tons of manure @ 117,
3 einder sifters @ per ton - - 71 0 0
225, 6. - 3 76 By 28 tons of umﬁc.rs for
1 manager and en- sale @ 1s. 6d. - 23 0
gine tender - 110 O By rags, m:u:, gase;, &o,-n
2 Inbourers - 2 4 40 kay - 0 5 0
1 boy - T e T
s 7 7 0
Materials :— Deduoet-—
(hemicals - 8 00 By eost of manu-
Bags - RS I 1 | facture, ns on
Implements  and Dir. zide =23 16 0
machipery - - 1 0 0 By commission to
sl 10 ¢ 0 agents on sale of
Depreciation :— manure -7 2 0
2 per cent. per an- an 18 0
num on 4,730/
for plant - 117 0 By net profit on manufie-
—_— 117 0 ture & i - 849 9 0
Capital ; —
il cent. per an- 5 i
i Dn-f:'?ﬂ{li'. . 4 10 o | The cost of collection this
. i eskwal. - - 5212 38
Lt tare - - - 42 9 0
Making the total cost to the
D= - 10 38 8
for the removal ui' exereta and house
refuse of a population of 36,804, heing
at the rate of 141 6s. &1, per 1,000,
DET annuim.
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!.'l'lJ\!.W:l“]:'h'al s Ssin huu_pm down at its selling price, althongh its value as now On Exerement
@ is much ter thaun it was formerly, as four tons of night soil ave now used Nwisances, hy
% 13 tous of, asb, M. J. %nften
Radeliffe.

The 167 tous of night soil and refuse th : i
disposed of as follows % N us dealt with by the mannfuctory was .20

56 tons of cinders,

8 ,, refuse, rags, glass, paper, &c.
82,  water evaporated. .
71 ,, manurc made.

Total 167

Another statement by way of comparison between the economic
‘_wurkmg of the midden and pail systems has also been made to me,
Iaking the whole borough within its enlarged limits, 44,000 of the
population are under the pail system and 22,000 under the midden
system. The staff and plant required for the seavenging of 4,000
closets under the pail system comsist of 11 earters, 11 other men,
“ guards,” 9 night-zoil vans, 10 dust earts, and 11 horses, The staff
and plant required for the seavenging of 2,000 closets under the midden
system, consist of nine earters, nine emptiers, one foreman, 10 earts, and
9 horses, '

When Dr. Buchanan and 1 studied the working of the Rochdale
system, as it was seen in operation in 1869, we formed a high opinion of
its advantages as a means of controlling and abating exerement nuisance,
particularly as compared with the system for which it was being substi-
tuted. 1In the recent inspection I have again submitted the working of
the system, so far as it relates to the question of nuisance, to a detailed
examination, particularly in view of certain objeetions which have been
urged against it. These objections referred to asserted offensiveness in
the changing of the excrement pails and their being carted through the
streets, and to averred danger arising from the collection of unmixed
excrement in pails. The construction of the closets, as T have already
had to observe, at once removes the evils of the middenstead. The
absence of marked excremental odour of separate closets used by single
families, in the greater number of the instances examined, after seven
days’ use, was vemarkable. In one instance only, that of a block of
closets opening beneath a common roof and into a common passage,
was the odour striking ; but even in this case the odour was only per-
ceptible within the building, and was quite inconsiderable compared
with the stink of a neighbouring middenstead. The removal of the
excrement pails from beneath the closet seat, the affixing of the lids,
and earriage to and placing within the night-soil van, were done with
great celerity and without a trace of nuisance; and I satisfied q:;,rsulf’
that in this process, and in the subsequent cartage of the tubs, nuisance
could only arise from gross carelessness of the scavengers. The Corpo-
ration, in addition to exercising a strict supervision over the process, are
desirous to diminish even the semblance of nuisance from the removal
of the pails. An experiment is now being tried in one district of the
town, containing 993 pail-closets, of collecting the exerement pails apart
from the collection of the contents of the ash tubs. By increasing the
number of vans in this distriet, and employing the whole of the men, in
the first place, upon the removal of the exerement pails, it is hoped to
complete this part of the work before 11 a.m., and perhaps even earlier ;
the collection of the dry house refuse being left to the after part of the
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On Exerement  day. Should this experiment succeed, the same arrangement will be
i'llr'_'qj""i}":ﬁ','ﬁ.';"{ adopted generally throughout the town. T made particular inquiries of
Radcliffe. honseholders as to offensiveness arising from the pail system ; but in
Rovhdale.  ©very instance decisive testimony was given as to its inoffensiveness as
compared with the midden system, and an equally decisive opinion
expressed against a return to the latter system, whether as regards mode
of depositing the excrement or of its removal, In order to leave nothing
to the imagination, I sought to obtain permission, after inspecting the
work of removing the pails and their cartage in the night-soil vans, to have
the contents of a middensteal removed before nightfall. But I was
foiled in carrying out this perhaps most needless experiment in stink by
the officials of the night-soil department objecting to undertake the task
during the daytime, for the very significant reason that it wounld provoke
disturbance in the town. Complaints to the Corporation of offence
from pail-closets rarely arise; complaints as to offence from midden
closets are the rule, for a midden closet is not cleansed except on
request of its owner or of the inspector of nuisances—until, in short,
it has hecome a nuisance in the ordinary sense of the word.

The objection urged against the pail-closet ns dangerous to health
rested upon the assumption that the eolleetion of the unmixed excrement
and its cartage through the town would disseminate eunteric fever, and
other diseases connected with excremental nunisance. No facts are
stated in support of the assumption, and it is sufficient to say that the
opportunities of such dissemination from the pail-closet as managed at
Rochdaie are wholly insignificant as compared with the midden-
closet for which it is being substituted. It has been overlooked, more-
over, by the objectors that the pail-closet gives particular advantages
for effectively limiting the prevalence of the discases referred to. Thig is
one of the reasons which have influenced the Corporation in adopting it,

It is no part of my business to express an opinion upon the ultimate
dizposal of the exerement and dry honse refuse, but 1 may ohserve that
every care is taken to avoid nuisance in the manufacture of the manure.

e e MaxcuesTeR (1871 ; population, 851,189 ; inhabited houses, 67,204).
— When Dr. Buchanan and I visited Manchester in 1869 there
were 10,000 waterclosets and 38,000 middensteads in the city ; a
middenstead being in many instances used in common by several fami-
lics. Waterclosets were discouraged except in higher elass houses -
and changes now being made by the Corporation in the cﬂnsl;ructiur:
and regulation of privies other than waterclosets will tend still
further to their disconragement. In 1869 the Corporation fully re-
cognizing the evils arising from the common privy with open mid-
denstead, had instituted itself and permitted others to institute several
experimental methods for obviating the offensiveness and unwholesome-
ress of this form of exerement disposal. These methods were desiened
to secure in various ways dryness of the contents of the rnid{lenétemi-
diminution of their offensiveness by covering the deposited nxcmmem’;
with ashes and house refuse, and by restrieting the amount of accumula-
tion ; dispersion of any noxious gases formed during decomposition of
the contents at some safe point ; and prevention of leakage urhsuaka:rp
from the middenstead. Roofing and drainage of the middenstend m?[
occasionally a mechanical device for diverting into the drains :winte
passed at stool, constituted the prineipal arrangements for obtainine

=
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d ryness. Sifting ashes through a sereen so arranged that the fine ash fell On Exerement

upon an inclined plane and was direeted beneath the privy seat, or casting M

uisanees, hy
r,J. Netten

the ashes and house refuse in bulk beneath the privy seat, hinged so as Radeliffe.

to be raised for the purpose, or through an aperture at the level of the
privy floor were the means adopted for covering the freshly-deposited
cxcrement, the ashes contributing also by reason of their absorbeney
to dryness of the middenstead contents, The removal and dispersion
of noxions gases formed in the roofed middenstead were sought by a
ventilating shaft. Finally the middenstead was restricted in size,
and leakage and soakage were provided against by certain peculiarities
of eonstruction, or by the substitution of a wood or metal receptacle for
the fixed middenstead.

The Corporation at this time required that the several objects aimed
at by the arrangements mentioned above should be provided for in all
new middenstend privies or middenstead privies which had to be
reconstructed, speecifying the main structural rvequirements. ‘These
included, with regard to the middenstead, roofing with slates or flags
well pointed, and flooring with Rochdale flags of not less than 3 inches
in thickness, bedded in mortar, and laid with proper inclination to a
drain outlet; and with regard to the privy, a construction such as to
ensure the ashes being deposed upon the excrement, the scat to this
end being hinged and having a hinged * riser.” The depth of the midden-
stead was limited to 5 feet from the sill of the emptying hole (2 feet
helow the level of the ground) ; and the door of the emptying hole was
to be provided with a lock and key of approved pattern.

Notwithstanding the improvement gained in the construection of the
eommon middenstead privy by these regulations, the new middensteads,
as Dr. Buchanan and 1 observed in cur departmental report on the
subject, were large enongh to hold three or four months’ accumulation
of exerement und refuse; the scavenging arrangements of the Corpora-
tion only contemplated the removal of this accumulation when the pit
was ready to overflow; and the drainage was fatal to any possible
defence of the midden system at all.

Further experience has convineed the Corporation that the accumula-
tion of filth contemplated by the mrangements approved in 1869, although
much less than previons aceumulation, wag inconsistent with whole-
someness of the atmosphere about dwellings; and that the infrequent
seavenging which these arrangements involved was not suflicient to meet
the sanitary necessities of the city. An examination, moreover, of the
drains and smaller sewers in various parts of the city, made under the
direction of the medical officer of health, Mr. John Leigh, dizelosed a
state of things, from the accumulation in them of solid refuse from
middensteads, which is best deseribed in Mr. Leigh's own words. He
writes in a report, prepared in February 1874, (p. 21) as follows :—

“ Some time ago I caused to be sunk in every township of the city a series
of shafts down to the drains and sewers situated respectively in courts, passages,
narrow secondary streets, and in the broader primary ones. The greatest
accumulations I found in the drains at the back of houses, in courts, passages,
and in narrow streets. Some of the drains in these were qmie full of solid
matter, others had a few inches of space above the deposit. Iu§ sewers in the
large streets were as a rule comparatively free, ihqu;ﬂi nc:‘am?nally a large
amount of deposit was found. In all openings made into the drains the extent
of deposit was generally the greatest at the highest pmnt, gradually tapering
off towards the outfall.” Upon examination the deposit was found to consist of

Manchesler,
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small coal, ashes, vits of broken pot and forcal matter, cemented hy t!:m latter
into a strong mortar, which after being allowed to stand for a ‘shnr!atlmﬂ gave
off very offensive gases, which bubbled up through the deposit. The matter
had in fact all been derived from the ashpits and privies. The two figures

Fig. 6. Fig. 7.

L2

(Figs. 6 and 7) represent the sections of a drain in Joddrell Street. It will
he scen that the drain is nearly full. The contents were as black as the ink
in the diagram, and were excessively offensive. The lowest figure (Fig. 5)

Fig. s.

represents the section of a drain in a passage behind Collyhurst Road, which had
been laid down about eighteen months, and which was not in Eﬂ-l‘n;('}'a:inn rih
any ashpit or privy drain, but drained the adjoining houses. The deposit was
about three-fourths of an inch of gray silt or sand. Several drains similarly
situated in Chorlton-upon-Medlock were likewise opened with a like result,.” J

In view of the evils left untouched by previous experiments, the
Corporation next proceeded to establish a frequent systematic removal




45

of excremental and other household refuse and to do away with midden-
steads, substituting for them moveable receptacles, In this way was
gradually developed the system of excrement disposal now fully aceepted
by the Cerporation and being put into operation in the eity. This
system, which involves the reconstruction of all middenstead privies,
has already been applied to 6,000 of the 67,000 houses of the city, and
18 being extended to the rest at the rate of 5,000 houses annually,

The system consists in: 1, the systematic weekly removal (with
certain exceptions presently to be named) of the excremental and other
household refuse of every house; 2, the substitution of pails for the
reception of the excrement and dry refuse, the excrement being deposited
in one pail, the dry refuse in another ; 3, the covering up of the de-
posited excrement with fine coal ash; 4, the ventilation in a particular
manner of the space beneath and behind the privy seat, in which the
excrement and refuse pails are placed ; and 5, the utilization of the
exerement and other refuse.

The removal of the excrement and other household refuse is carried
out by the Corporation itself through the agency of its own staff of men,
carts, and horses. As a rule the removal is effected weekly, but in a
few cases of small well-ordered families, in which the amount of exere-
ment deposited is insignificant, and its ecovering up with fine coal-ash
can be ensured, a fortnighly removal is aunthorised ; while in lodging-
houses and sub-let houses the removal takes place twice or thrice a week
according to circuamstances. A daily removal will be directed in some
localities, if eventnally this should be found advisable. The excrement
pail, with its contents, is at each removal taken away entirely, a elean
pail being deposited beneath the privy seat in its place. The pail, a lid
having first been placed upon it to cover the contents, is earried to a
covered van constructed after the Rochdale fashion (see Hochdale and
Plates XV, and XVL), and carted to a depit. There the contents
are emptied out, to be dealt with as deseribed hereafter, and the pail
cleansed for re-nse. This cleansing was effected by simple brushing at
the time of my inspection, the arrangements to be made for washing
and disinfecting the pails not having been completed. The contents of
the dry-refuse pail are simply emptied into an ordinary scavenger's cart,
and the pail replaced. The whole of the process of removal is earried
on during the customary working hours of the day. \

The use of pails for the reception of the exerement and dry house-
hold refuse admits of the old middensteads being filled up, of the drains
which formerly ran from tliese and which were so productive of nuisance
being removed, and of the structural arrangements of the privy being
wholly kept above the snrface of the ground. The excrement pail,
made of galvanised iron, is of a capacity of 10 gallons ; the Eh'y_—mfusn pail,
made of wood, is commonly 1 foot 10 inches square, and 1§ inches high.

The arrangement for covering the deposited excrement with fine coal
ash, consistsof a cinder-sifter attached to the privy and so dwgne'fi that
the fine ash is directed by a shoot upon the exerement, the cinders
falling into a receptacle whence they may be tuken_ for re-hurnmg. Tl_m
sifter is formed of zine, with eircular perforations half an inch in
diameter ; this construetion having been found by _e:cperieuce less liable
to deterioration and to blocking up of the perforations.

Ventilation of the space beneath and behind the privy seat is pro-
vided for by a flue whicl{\aia required to be ecarried 3 feet above the eaves

e house.
< -]%];,.3 excrement and dry house refuse are dealt with at the depot to
which they are conveyed in the following manner :—The excrement is
manufactured into a manure by mixing with it fine coal ash in about
equal bulk, and a small proportion of gypsum (1 b, to 100 1bs. of the
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mingled mass) with the object of fixing ammonia. Subaefi“]':?nu.'a;d B"—:“ﬂ
sweepings and the refuse of slaughter-houses are added. In o E"n
enrich this manure, cottagers are being ¢ncouraged to preserve urie,
which would otherwise be cast down the drains ; the scavengers removing
it at the same time ae the excrement. The dry hm_lse refuse consists
chiefly of cinders, broken pots, rags, waste iron and tin, old boots 1’““1
shoes, bones, bits of leather, animal and vegetalle I‘Eﬁlﬁ:‘:- The cinc ;3‘_'3
when the arrangements of the Corporation are compiete will all u "E
mately be consumed in the depdt furnaces ; the broken pots are Jlg_zcrlmm
up with lime and sand for mortar ; a ready sale is found for tin anc Sf!mp;
iron with the copperas manufactures, also for old boots and shoes, bits o
leather, woollen rags, and certain animal matters with the prussiate of
potash manufacturers, in each ecase at the rate of 10s. per ton. Such
refuse as remains unutilized is destroyed by fire.

I add drawings of an elevation and seetion of the Manchester dry-
ash closet ( Plates XVIIIL, XIX.) ; also the detailed specification of the
several works required by the Corporation in the reconstruction of
privies, together with the illustrative drawings=. (Plates XX —XXIV.)

““ SpECIFICATION of the several works required in the reconstruction of PRIVIES.

“ The foul earth under the old ashpits and privies must be entirely taken out,
and at once ecarted away from the works. z ;

“The old ashpits must be filled in where required, with suitable dry hard
material, small and well rammed in level courses not exceeding 6 inches n
thickness.

“The floor of the ashpit is to be flagged with a Rochdale flag, not less than
3 inches in thickness, properly squared and jointed, bedded in mortar, and
laid with an inclination of 11 inch towards the door. P e S

“The floor of the privy is to be flagged or tiled, and laid with an inclination
of half an inch towards the doors, and raised 9 inches from the level of the
yards, or 18 inches from the level of the passage.

“T'he lintels carrying the 4} inch division walls, between the flues and the
privies, must be set flush with the under side of the privy seaf.

“A side cinder sifter must be fixed to each privy, and in all cases where
practicable must be fixed so that the ashes can be thrown in from the outside
of the privy in the yard, and pass down the shoot directly under the privy seat,
as per detail drawing No. 2; but in any case where the reucptncre is to he
emptied from the front, from under a folding riser and seat, or in other special
cases approved of hy the health committee, then the cinder sifter must be fixed
at the back of each privy seat, as per detail drawings Nos. 3 and 4.

“ Wherever side cinder sifters are fixed a refuse shoot must be provided, or a
door 12 in. by U in. (as shown in detail drawing No. 2), and hung to frame
4} in. by 1} in. built in, for passing refuse, broken pots, &c.

“The privy seats to be fixed on bearers, 2% in. by 2 in., let into the flag riser
at the front, and secured to the lintel at the back, the depth of the flag from
the privy floor to the underside of the seat to be 17 in.

““ Where there is no yard space, and a privy is shown underneath a room, a
folding riser and seat must be provided (as shown on the detail drawing No. 4),
firmly braced together by wrought-iron stays, and hinged with strong wrought-
iron bands and gudgeons, the gudgeons being either plated and fixed with
serews or driven into the lintels which carry the 4% in. division wall.

** Each seat is to have a fall eover | in. thick, hung with 10 in. bands and
gudgeons.

“The doors to the privies must be 1 in. thick ledged doors, hung to frames
4% in. by 3 in., with strong wrought-iron bands and gudgeons, and left 3 in.
short at the top.

_ “The emptying holes of the ashpits shall be 3 ft. 6 in. high by 2 ft. wide
inside the door frames, or in special cases (approved by the Health Committee
13 in. square, and built in with the brickwork, the doors to be eross ham-uler}
and finished 1§ in. thick, and hung to frames 4} in. by 3 in., with stromg
halmla and gudgeons, and secured with a latch approved by the Health Com-
mittee ; the door to overhang and to overlap half its thickness, § in. on three
sides on the inside edge of the frame. and to be left 1 in. short at the bottom.
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The bottom of the ash it is to be 3 inches above the level of the adjoining On Excroment
passage, and sleepers 4 in. by 3 in., for guiding the receptacles, must be fixed Nuismees, by

as shown on the detail drawings. Radcime en
“ A galvanised iron receptacle, 15 in. high and 18 in. diameter, together with
& wooden receptacle for the cinders, broken pots, &e., 1 ft. 10 in. square by
8 in. high, or in special cases 2 ft. 6 in. long by 18 in. wide and 18 in, high
mlﬁf bﬂdphrul:ured free of cost, from the Health Committee, at the T'own’s Yard,
278, 01 wam Road, on production of an order for the same.

“* A urine guide must be fixed underneath each seat with serews,

“ The ashpits must have ventilating flues constructed of brickwork or of
earthenware pipes; the size of the flue to be (if square) 9 in. by 9 in., if of
circular earthenware pipes 6 in. diameter, and l:m':rlt:g when practicable up the
sulde of the wall to 3 feet above the eaves of the house, and secured to the walls
with strong bands and clips.

*“The privies and ashpits must be covered with either slated or flagzed roofs,
well pointed with lime and hair mortar.

*The privies must have two coats of limewash.

** All the woodwork with the exception of the privy seats, must have two coats
of good bodied oil paint.

**The yards must each have a trap and grid, placed in such a position that
the waste pipe from the slop stone shall discharge itself on to the grid.

*“ All flagging and other necessary werk to be done to the satisfaction of the
Committee.

* Cinder sifters, urine guides, &c. may be purchased from the Health Com-

mittee, at the Town’s Yard, corner of Osborne Street, 279, Oldham Road, &

Manchester.

“ Patterns of locks and keys, bands and gudgeons,
sifters, and refuse shoots may he seen at this Office, an
be allowed.

“The whole of the works to be executed to the entire satisfaction of the Officer
of Health, and to he certified in writing by him,

“ Written notice must be given at this Office three days before the work is
commenced, and also when completed.

** Inquiries to be made at the Health Office, York Chambers, King Street.”

s
The drawings show the most ordinary arrangement of the new closet,

but in inspecting reconstructed privies I was struck with the readiness
with which the different parts of the closet admitted of being adapted to
meet pecularities of available space,

In order to facilitate the reconstruetion of privies the Corporation has
established works in which the wood fittings of the closets are manu-
factured on a great seale, and it supplies these as well as all other
fittings to builders. The exerement and dry refuse pails are furnished
by the Corporation free of cost.

In the series of inspections I made with reference to the working of
this mew system, I had occasion first to observe the contrast as to
nuisance between the dry-ash closet and the old midden closet, In
soveral streets where the process of reconstruction had been only
partially completed it was possible to compare the old and new privy
arrangements in contiguous premises. It was the contrast between
open, big, uncleanable cavities, containing & greater or less amount of

omposing fazeal matter, and emitting a horrible, penetrating odour,
and between small receptacles emitting hardly any appreciable smell,
even with the nose above the privy seat, and admiiting of thorough
cleansing. Most significant testimony was given to the benefit of the
change by some householders. Many houses in Manchester are built
in parallel rows, a back passage running between the rows, and each
house having a small yard in the vear in which the privy is placed.
Since the reconstruction of the privies © it fas been possible to open the
back windows of the howses,” The change, moreover, has affected.
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beneficially the value of cottage property, and tenants are quite willing
to give 3d. more rent weekly sinee the reconstruction of the privies for
the gain in decency and comfort. Soakage of excremental matter into
the soil, and its passage into and accumulation in drains is, of course,
obviated by the reconstruction ; and the smaller space occupied by the
new eloset is not an unimportant matter., The removal of the excre-
ment pails is, with the most ordinary care, free from offensiveness, and
if commonly conducted as I saw the operation, it may well be execnted
during the daytime, and the abomination of night scavenging done away
with. The use of the einder sifters has been adopted by householders with
a readiness whieh proves how aceurate the Corporation was in depending
upon their co-operation in the working of the scheme, The high price
of coal during the last two years has contributed to this good result,
from the value of the cinders in economising its use. It is found, also,
that a class of the population, commonly believed to be unmanageable
in regard to any niceties of arrangement for excrement disposal, have
rapidly appreciated the advantages of the new closet, and taken to the
usge of the cinder-sifter.  In other words, it has been found that habits
of decency and order in the particular matters referred to have been
largely developed with the opportunities for such decency and order.
Among the lowest class, occupying sab-let houses, and ha.ving l}ri'l,l'iﬁﬁ
used by several families in common, it will, however, probably be found
necessary to adopt some special supervision, and to remove the exerement
and dry-house refuse daily.

Mr. Leigh attaches great value to the deodorising effects of the fine ash.,
Limiting my remarks upon this subject to what I observed in the actual
working of the closet, I would say that when the excrement was fairly
covered hfy fine ash and undisturbed there was no marked odour per-
ceptible from it., But the amount of fine ash scattered above the
exerement varied very greatly according to the care given by house-
holders, and more especially gecording to the times at which the ashes
were sifted. Great differences were in consequence observed in the
quantity of exposed exerement, and some differences in the fmeal smell.
But where least care had been taken, and also where the pail contained
gimply the uncovered excrement of several days’ accumulation, the
fieeal odour was inconsiderable.

The success of the new system depends chiefly upon the complete-
ness of the arrangements for the systematic removal of the exerement
and other refuse. The scavenging, both of streets and houses in
Manchester at the time of my visit was under the control of a Secaveng-
ing Committee, while the regulation of privies and ash receptacles was
under the charge of the Health Committee. 1t was a matter of e
rience that the inability of the Health Committee to exercise direct
control over the scavenging of excrement and dry house refuse, inter-
posed a serious difficulty to the efficient exercise of its duties i’n -
venting nuisance from these sources; and the Seavenging Committee
had passed a resolution recommending the Corporation to {ransfer to the
Health Committee the charge of the arrangements for the seaven in
of “nightsoil ” and dry-house refuse. This resolution the Corpum%fioﬁ
has sinee approved, and it has now been earried into effect,

Sanguine expectations are entertained that the measy
the utilization of the exerement and other house mfusere:im?zibz?r
go far to reimburse the Corporation for the cost imposed upon it b th::-
new system, To whatever extent this expeetation may be l‘ea.lizedy th
Corporation by directing the reconstruetion of all privies of the old ,kiﬂ'ﬂ
upon this new system, manifests confidence in the sufficiency of the
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a certain preparation of the pails and in a partienlar mode of manufacture
of the excrement into manure and utilization of the dry house-refuse
generally. T am here concerned with so much of the system only as
relates to the abatement of excrement nuisanee in the vicinity of
dwellings. The pail used Pm{hmmi in the Goux system is of wood, of
oval form, and measures 24 x 19 inches and 16 inches deep. 1tis prepared
for use by being lined at the sides and bottom three or four inches thick
with various refuse matters used as absorbents. These matters may be
(to quote from a trade circular) “chaff, chopped or broken straw,
damaged or refuse hay, coarse grasses, moor grass, dry street sweepings,
dry horse dung and litter, sweepings of markets, hay and straw lofts,
vefuse wool and hair, wool, shoddy, varie or seaweed, charcoal dust, dry
peat, dry ferns, spent dye woods, coal ashes, &e., any or all of these, or
their equivalents, to be mixed in such proportions as may be most con-
venient, together with a small per-centage of sulphate of iron or sulphate
of lime.” At Halifax the materials used for lining the tubs are the
waste arising from the manufacture of worsted, cotton, and flax, and old
manure which has become dry and fallen to powder. Tothese materials
a little sulphate of lime is added. The pails arve lined with the assistance
of a mould as shown in Figs. 9 and 10.

Fig. 10,

Fig. 9 ghows in section an oval pail or receptacle, the bottom of which is supplied with absorbent

matter at I3,

Fig. 10 represents a monld (D) of a diameter less by six inches than that of the receptacle, so
that the workman may raise it by the handle (E) and place it in an upright position on the
absorbent bed (B), previously laid at the bottom of the receptacle,

The space (BB) which exists round the mould is filled with the same matter as that placed at

the hottom.

The lining of the pail is designed to absorb the urine and other
liquid which may pass into the pail, and so tend to keep the exerement
drier and delay its decomposition ; but absorption appeared to me to be
very trivial in pails used by women and children. Widely different
degrees of sloppiness existed obviously dependent upon differences ir
the families using the pails; but the extent of sloppiness noticed i
Salford, in 1869, was rarely observed in Halifax, greater care being
apparently taken in the latter town to avoid the emptying of chambel
utensils into the pails, Probably the more regular locking of the door:
of the closets which is practised in Halifax contributes not a litth
to the exclusion of the contgnts of chamber utensils from the pails
less trouble being experienced in casting them into the yard drain, A
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any suspicion of their contents either from sight or gmell, h:;ﬂ :E.ﬂ;?:
previously known what they were. I visited the manure Wﬂl]::! 8 ;r =
company at Salterhebble. = The manure was then being sold, 1 w
informed, at 8s. a ton, for re-sale.

Deseription of Plans, Plates XXVIIL and XXVIIL

vo. 1 =13 imiting the maxi-
“No. 1 is a block plan drawn to a seale of 24 feet=1 inch, limiting :
mum to 12 houses in one block on the l:-ack~tﬁ-ba_ck prineiple of construction,
and arranged for the tub or pail system of ecollection. 1 \
* No. EF Arrangement selected by the Improvement and Sanitary Committees

of the Halifax Corporation for recommendation, to meet the requirements of

houses erected on the above-named prineiple, with reciprocal service, i.£., upon
examining plans it will be found that the night-soil tubs are withdrawn from
under the c&naet seats at the back of the closets alternately with the ash tub
designed for the accommodation of the corresponding closet on the contrary

side. .

“ No. 3. Alternative arrangement to meet the above requirements and those
of separate properties abutting on each other, without reciprocal service.

“ No. 4. Alternative arrangement to meet the above requirements with
reciprocal service designed for better ventilation and the prevention of
offensiveness, the receptacles not being inclosed, but simply roofed over,
admitting a more free eirculation of fresh air than in arrangement No. 2.
“No. 5. Six closets erected for Mr. Saml. Whitehead in Whitehead's Court,

Hanson Lane.

“ No. 6. Six closets erected for the executors of the late John Abbott,
Esquire, in Abbott’s Yard, Back Clarence Street.

“ No. 7. Four closets, Lilly Street, Claremount. .

““ No. 8. Eight closets erected for the accommodation of 24 houses belonging
to Mr. J. H. Leyland in Queen Street, Cross Field, on a site originally occupied
by three privies, and an open ash-pit or midden.

“J. R. SmiTH,
““ Sanitary Inspector.’

NoTrixscuas (1871, population, 86,621; inhabited houses, 17,911 ).—
In Nottingham a modification of the pail system is being gradually
carried out in the Old Town of peculiav interest.  When Dr. Buchanan
and I made inquiry as to the arrangements for excrement disposal
in the borough in 1869, the use of waterclosets for the poorer classes of
the population had, as a result of certain attempts to introduce them,
maie several years before, come to be regarded as impracticable, and
the efforts of the Corporation were directed to improving the construc-
tion of midden-elosets and to the introduction of pail-closets under
certain circumstances. A plan of midden-closet had been designed, and
had received the approval of the sanitary committee of the Corporation,
for securing imperviousness of the middenstead, dryness of its contents,
and the proper covering of the deposited exerement with ashes and dry
house-refuse, the middenstead being made of a capacity sufficient for
four months’ aceumulation.  Several privies had been constructed ac-
cording to this plan at the time of our visit, but although less offensive
than the common middenstead privy, they were open to grave objections,
In places where space did not exist for the erection of midden-closets,
pail-closets had been introduced.  The pails were simple rectangular
wooden boxes, receiving excrement only, and they were dealt with,
either by tilting the contents into carts or by removal of the pail and
the substitution for it of a clean one, daily or at intervals of two or thres
days, according to cirenmstances of use.  The clean pails had a small
quantity of fine coal ash or dry earth placed at the bottom before being
put beneath the closet seat.

At my receut visit to Nottingham I found that comparatively fow
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are removed at shorter intervals, and in some cases daily. The sca-
vengers arrange their visits upon a rough approximation to the time
required for a pail to become half full. The removal is effected by
open waggons, a tarpaulin being thrown over the pails ; and t-l_lﬁ
process of changing and rewoving the pails is completed before 10 in
the morning in suminer, but m the winter it is carried on throughout
the day, At the town-yard, which adjoins the canal, the contents of
the pails are emptied directly into a barge; the pails are then washed
out with a jet of water, and each has placed in it previously to being
again put to use, a portion of deodorant powder wade from mixing
carbolic acid with fresh-slaked lime. The tubs are coated within and
without from time to time with fresh coal tar. !

Notwithstanding the increase in the number of pail-closets during the
last five years, and the attempts to improve the construetion of the
midden-closet, the common middenstead privy is still the predominant
form of excrement disposal in the borongh. The trial is now being
made in a few instances of privies construeted so that the ashes are
thrown upon the deposited exerement through or beneath the seat, and
some restriction is being placed upon the size of middensteads, so
that the area of each middenstead shall not exceed five feet square.
Abundant illustration of the insufficiency of the first of these arrange-
ments to abate middenstead nuisance, unless combined with smallness of
receptacle and frequency of cleansing, will be found in other parts of
this report ; and the proposed degree of limitation of the size of the mid-
denstead, while, Faﬁmpa, diminishing some existing nuisance,will leave the
essentinl evil of the middenstead system—improper accumulation of
filth in the vicinity of dwellings—untouched.

Nottingham readily gets rid of its midden-closet and pail-closet refuse.
Both are as a rule in regular demand for farms in the vicinity of the
bovough, and along the line of canal. At the wharf the midden-closet
refuse sells at 2s. a ton, and the pail-closet refuse at 3s., exclusive of
carringe. When deposited in the barges the refuse from the slaughter-
houses and markets, and gome stable manure are added, also urine col-
lected from the public urinals. A store of street sweepings is kept in
the yard to obviate any sloppiness of the contents of the barges, In
1873 the total refuse removed from the town (exclusive of street
sweepings) was 32,619 tons, of which 81,926 tons consisted of nightsoil
and ashes. The total cost of this removal was 8,2697, and the receipts
gu; Elim sale of manure (including charge for earringe) amounted to

9561,

Lrevs (1871, population, 259,212 ; inhabited houses, 55,827).—1I had
occasion early in 1871 to deseribe the condition of the borough of Leeds,
at the close of 1870, with regard to its arrangements for excrement
disposal. At that time there were in the borough 30,335 privies com-
municating with 13,500 middensteads (or “ privy-sumps ™), 6
waterclosets, of which several were tumbler-closets, 277 pail-closets, and
4,500 dry ashpits. The pail-closets were the remains of a system begun
in 1863 with the hope of mannfacturing profitable manure from the
excrement, but which had not been approved by the Corporation.

I then wrote* of the middenstead system in Leeds as follows :—¢ The
# common privy with middenstead is, in fact, still the ordinary pro-
“ vision for excrement disposal of the great mass of the population,

-

* Report on the sanitary state of Leeds, with particular ref :
Fever, 1871. % P ar reference to Diarrheea
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within a limited district ; and since May 1 of the present year (1874) it
has caused certain important modifications to be made in the cleausing
of middensteads within the area seavenged by its own servants. In other
respects the state of Leeds as to its middenstead-privies remains as I
deseribed it in 1871, and, except in the limited district referred to, no
change has been made in the eonstruction of middensteads.

The pail system has been introduced into a district (the East Ward),
which contained 1,506 privies and 699 middensteads for the use of a
population of 15,000. From the time of introduction to February lnst-,
690 of the middensteads had been filled up, and 1,484 of the privies
converted into pail-closets, I have had an opportunity of _inspecting
parts of this district twice during the course of the alterations. The
middenstead privies in the district were among the very worst and most
offensive in the borough, and the change effected by their removal and
the substitution for them of pail elosets is remarkable, The absence from
the East Ward of the penetrating midden stink which is so characteristic
of Leeds, even in well-to-do parts, is especially noteworthy. The pail
system, as first adopted, consisted in the removal of the pails from the
closets weekly, and the substitution of clean pails for them. Each pail
before being used had been cleansed in the Corporation yard, and a
quantity of carbolate of lime placed in it. When removed from the closet
a lid was placed over it, and it was carried away in a closed van, As
managed complaints quickly arose of sloppiness in the closets, and
scattering of contents in the passage of the pails to the vans and
through the streets, and much nuisance therefrom. Eventually this
arrangement was given up and under the advice of Dr. Goldie, the
present medical officer of health, another mode of working the pail
system has been adopted.

The eauses which, so far as 1 can gather, appear to have led to this
failure of the pail system, as earried into operation at the outset, have
been as follows :—first, there was a want of due proportion between the
number of pails and the number of families using them, or between the
frequency of removal of the pails and the rate at which they filled. The
pails adopted were of the capacity used in Rochdale for a single family
during one week. In Leeds a pail would frequently serve for the use of
several families, and, as a consequence, its contents not ravely overflowed
or were liable to be spilled in part during removal. To avoid this evil
the pail elosets should have been inereased in number, or the removal of
the pails should have taken place more frequently.

The pail system, as now worked in the East Ward, Leeds, comprises
a daily emptying of the pails, without changing them, and the nse of
fine coal-ash to cover the deposited excrement. The use of the fine
coal-ash is simply an instruction to householders, and is at present
earried out very irregularly. Many houses in the East Ward have
ash-pits before the fire-range, into which the fine ash is raked and the
cinders separated for re-burning. These ash-pits are only emptied at
intervals, usnally of a week, and then only in these cases is the fine ash cast
into the excrement pails. In an examination of many pails which I
made, it was the exception (o find ashes above the excrement. The
contents of the pails when removed are merely tilted into the nightsoil
cart, and the pail is then seraped, sprinkled with earbolate of lime, and
replaced,  The stink from this process is much less than the :leatri,ptiou

would imply, and incomparably less than the stench from emptying a
common middenstead,

The nightsoil scavenging is conducted between the hours of
I1 pm. and 6 am, and I made an inspection both of the mode of
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emptying the excrement pails and of the orvdinary mode of emptying On Bxerement

uwisances, by

middensteads, Anything more offensive than the process of emptying Mr. J. Neten

an ordinary middenstead, particularly when it is sloppy and shut in
bieneath houses, I cannot conceive. The process is necessarily limited
to the might hours; but that the necessity for it should exist in a
borough like that of Leeds, I can only explain on the supposition of the
absolate ignorance of its nature on the part of those who are responsible
for its continuance. ’

The present mode of working a pail system in Leeds, had been too
short a time in operation at the period of my inspection to admit of a
definite eonclusion being formed as to its particular merits, except with
regard to the daily cleansing. The enormous advantage gained by this
frequent removal of filth, as compared with the old midden-system, is
incontestable. Under this system the ashes and dry-house refuse arve
collected by a separate set of men and carts during the day,

At the suggestion of the superintendent of the sanitary department,
Mr, Newhouse, since the 1st May last arrangements have been made for
systematically cleansing middensteads and ash-pits by street-row, With
some increase of the scavenging staff, this, it is believed, may be effected

throughout the district scavenged by the Corporation every six weeks.

The four years’ work of the Corporation in regard to excrement dis-
posal since my inspection in 1870, may be summed up as follows :—
One-sizteenth (16,000) of the population of the borough or thereabouts,
has a pail-system with its great advantages. Not more than six weeks’
filth will probably now be permitted to accumulate among fwelve-
sizteenths (192,000), the manner of accumulation remaining unchanged.
The state of the remaining three-siztenths (48,000) as to its filth recep-
tacles and the storage therein is unaltered.

Forty-three tumbler-closets are now in use in Leeds. No addition
has been made to this number during the last three years. This form of
closet is, in fact, now discountenanced, as wasteful of water and difficult
to keep in order. In 1870 I found that the regulation of the water
supplied to these closets, the control of which is under the Waterworks
Committee, was not conducted on any definite principle, and that the
supply was in several instances quite insufficient for the proper working
of the closets, This cause of defective action of tumbler-closets still
continues. Further experience has shown, moreover, that the pivot of
the tumbler is apt to get out of order, and experiments with pivots formed
of various materials have not succeeded in remedying this defect.
Finally, much difficulty has arisen from ashes and other rubbish thrown
into the trongh of the closet.

1 subjoin a drawing of & tumbler-closet. (Plate XXIX.)

Cockermovti.—In the district of the Cockermouth Union rural
sanitary authority, I had the opportunity of witnessing the beginning
of an interesting and important experiment in excrement t’lzsp-g}ml wh_mh
iz being carried out by the authority. On t-h{:: advice .Df their n_u.:(h?nl
officer of health, Mr. John Makinson Fox, it is seeking to familiarise
the rural population with the use (!‘-f_ a pm‘l closet, independently of any
arrangements for eleansing and dealing with the contents of the pails
by the sanitary authority. Part of this scheme is to secure the covering
og freshly-deposited excrement with fine tEDI’l] +u3hea, with a view of
obviating’ nuisance from it and of better fitting it for subsequent use us
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manure. To these ends Mr. Fox has invented a cheap and handy
cinder-sifter (Fig, 11), which may be used above the aperture of the

Fig. 11.
18 in.

®

10 in.

21 in.

closet seat. 'This sifter, to meet local habit, 15 also designed for a
“trug,” the Cumberland term for a dust-box, an article of furniture
found in every house.

In furtherance of this experiment and otherwise to provide for
improved privies and the abatement of privy nuisance, the sanita
authority (having previously been invested with certain urban powers
has included the following regulations in its byelaws, made under
21 & 22 Viet, ¢. 98, 5. 34, and sanctioned by the Local Government
Board on the 9th July in the present year (1874) :—

“1. The person constructing any privy and ash-pit in connexion with any
new buildings shall construct such privy and ash-pit at a distance of not less
than ten feet from any part of any house, .

2. The person constructing any ash-pit or midden privy shall cause the
floor and sigfa of such ash-pit or privy to be cemented or constructed of non-
porous materials so as to prevent infiltration into the scil. _

“ 3. The person erecting any privy, may, in lieu of any ash-pit and midden-
privy constructed as above, provide pails according to the following arrange-
ments :—

Every such privy must be constructed with hinges at the back of the seat,
thpit the seat may be raised for the use of the cinder sifter and removal of the
pail.

Every house must be ]prmridﬁd with a dust box and cinder sifter for the daily
covering of the nightsoil with dry ashes from the fire or with dry earth.

**4, The person constructing any privy or ash-pit shall cause it to be placed
in a convenient situation, to be constructed with proper materials and of such
a size as shall provide adequate accommodation for the premises.

“ 5. He shall cause the same to be provided with an opening as near to the
top as practicable, communicating directly with the external air, or to be
otherwise furnished with sufficient means of ventilation.

“ 6. He shall cause such ash-pit to be roofed in, and to be provided with a
side door one yard square.”

The sanitary authority has also issued the following special notice
with respect to the use of the dust-box and cinder-sifter :—
CockerMouTH Uxion Rurarn Sanrrary Avrmoriry,
Dust-box and cinder-sifter for disinfection of wightsoil.

“ Every privy must now be kept, according to the statute, s0 as not to be a
nuisance and injurious to health.
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people themselves, Proprietors of cottages who have adopted pail
closets in eonnexion with them, have in some instances undertaken the
removal of their contents. One instance was mentioned to me of 50
cottages having pail closets, attached to a manufactory, of which the
proprictor removed the contents of the pails at intervals to a farm he
possessed,

If, as seems not improbable, the success of the experiment undertaken
by the Cockermouth Union rural sanitary authority should in ecertain
cases be interfered with by obstacles in the disposal of the contents of
the pails the sanitary authority proposes to overcome these obstacles
by some supplementary action.

Biryixgaam (1871, population 343,787 ; inhabited houses, 68,532).—
When Dr. Buchanan and I visited Birmingham in 1869, the Cor-
poration had no detailed information of the arrangements for ex-
crement disposal in the borough. Exeept in better-class houses,
midden-privies were in common use, but neither the number nor the
structural disposition of the latter was known, and their construction
was not subjected to any systematic rule. No byelaws existed regulating
the erection of privies or ashpits in new houses, and although plans
of new buildings and their appurtenances had to be approved by the
Lorough surveyor, he interfered with the privy arrangement only so
far as to require the provision of adrain from the privy pit. For the rest,
a builder might as a rule build privies on any plan that suited him
uncontrolled by the authorities. There appeared to us, therefore, as we
observed in our report of this visit, “ No prospeect of rapid improvement
“ on the filthy state of things that exists throughout the poorer parts of
* the town.”

In 1871, the Corporation appointed a Committee of Inquiry on the
lLiest mode of disposing of the sewage of the borough., This committee,
presided over by Mr. Alderman Avery, devoted three months to the
inquiry, and prepared a detailed report of remarkable interest, which has
been published as an independent work.* In the summary account
of the results of the inquiry which precedes the report, the Commitiee
state that :—

“The extent of the midden system is now for the first time
agcerfained. There are in Birmingham 3,884 premises containing
7,065 waterclosets, accommodating about 20,000 persons; and 70,000
houses connected with 19,551 privies and middens, accommodating
about 325,000 persons. Of these middens or ashpits, nearly 14,000
are drained into the sewers, The middens eover an area of 16,170
square yards, or'about 134 acres ; and practically all of them, containing
{iecal water and solid and liquid refuse, are open to the air. Some of
them are situated beneath houses or workshops, and large numbers are
milt against the walls of houses, which are thus permeated with {he
filthy liquid making through the walls, The consequence is that the
sewers are constantly fovled by the drainage from the middens, and that
the surface wells gradually become the receptacles of sewaze matler
with which the earth surrounding the middens is absolutely saturate .’:

« Xl

The Committee recommended in regard to the midden-stead system
and as part of a plan of excluding almost all excremental matters and
trade refuse from the sewers :—

* Borough of Birmingham.—Report of the Sewage Ingui i 7
Simpkin, Marshall, & Co. o T o A
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inquiry, a complaint was made to me of greater offensiveness from pail-
closets than from midden-closets, This happened in No. 2 Court,
Ward Street, in which an excellently constructed block of pail-closets
had been erected. There was certainly more odour within the closets
than I had before experienced ; but I satisfied myself that this arose from
insufficiency of through ventilation of the closet. A neighbouring
bloek of pail-closets (No. 4 Court, Ward Street) constructed in the same
style, but much more freely ventilated, was free from the vdour which
existed in No.2 Court. I shall elsewhere have to refer to defective
through ventilation as favouring a certain degree of offensiveness in
earth-closets otherwise fairly ma -

In addition to the introduetion of pail-closets, an important change is
being made in the cleansing of middensteads, and which is to be re-
garded as the first step to their systematic scavenging irrespective of
notice from householders. The borough has been divided for the
purpose of night-goil scavenging into six districts and 36 sub-districts,
and arrangements are now made that the applications for the cleansing
of middensteads from each sub-district received during the day shall be
dealt with during the night following.

The applications to the night-goil department for the cleansing of
middensteads and ashpits in 1873 amounted to 26,518, of which 5,826
were received from the inspectors of nuisaneces.  Altogether 27,644
were cleansed in the course of that year, and 163,142 loads of stuff
removed, The cost of this cleansing was 24,0004, less 3,5004. received
for the sale of part of the removed material. TItis estimated that the cost
of working the pail system in the borough, inclnding interest on eapital
account and depreciation, would not exeeed the cost of the present
night-soil scavenging by more than 2,000{, while the receipts from the
sale of manufactured manure and rough ashes would probably realise
18,000/, 'This estimate does not, however, appear to include the cost
of the manufacture of the exerement into manure.

I examined one of the trough-closets referred to in a previous
paragraph. The closet in question is in No. 8 Court, Hospital Street,
Four closets here, used by 12 families, communicate with a common
trough which is designed to be flushed by slops and the rainfall falling
in the court. The bottom of the trough was covered with a thick layer
of excrement and paper, and the sides were lined with exerement. The
stink from the closets was most offensive, and a considerable up-dranght
through the seats appeared to come from the sewer.

WarrINGTON (1874, population 32,144, inhabited houses 6,044),—
The Corporation of Warrington has adopted a pail system of excrement
disposal, and is now steadily carrying it out in the borough in new
houses where waterclosets are not adopted, and in the reconstruction of
old privies. At the time of my visit to Warrington, in October last
1,157 pail-closets had to that time been constructed and were in usei'
Generally, the Rochdale system is followed in regulating the pail-closets
but with certain moticeable modifications. The exerement pails are of
wood, as at Rochdale, but made, as well as the ash-tubs, on the Corpora-
tion premises, The arrangement of the lid is, however, different - first,
a piece of canvas is placed over the mouth of the tub, and this is held in
place by a circular wooden lid. Then the mouth is closed by an outer

metal lid with flange. ‘The pails, after being empticd and washed, haye

the interiors brushed with a brush made for the purpose. and
with a disinfectant, of which also a ladleful, measufing]a g}ilﬁn ?[:;J;?;t;d,
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tread * more or less choked, the floor littered with filth, the ]'f-“’:_l' ex-
tending about the doorway, and the excrement largely ““m"ﬂ“]’::d Il;zﬂ-'"
were, in fact, almost as offensive as the privies for which they had "3]“
substituted, and were not less filthy in their :surroundlng!-l- The _result
of this experiment has not been such as to induce the Corporation to
approve of the multiplication of these privies. Several of those con-
steneted at the time when Dr. Buchanan and I visited bn!fqul remain.
I re-inspected a few, and their state confirmed the opinion formed
upon them in 1869, : e T

Of Goux's Patent Absorbent Closet System, as seen 1in operation 1n
Salford by Dr. Buchanan and myself, we reported as follows :—

“ We inspected many pail-closets used by single families, and others
used by several families, or by the inmates of a common lodging-house.
In every instance where a pail had been in use over two or three days,
the capacity of absorption of the liquid dejections, claimed by the
patentee for the absorbent material, had been exceeded ; and whenever
a pail had been four or five days or a week in use it was ﬁ'llefl‘ to the
extent of two-thirds or more of its cavity with liquid dEJEEtl'?'_"ﬂ?: m
which the solid exerement was floating. The contents, in fact, differed
nowise in aspect, except in the cases where a portion of the dyewood
lining had broken down and fallen into the liquid, from what we should
have expected if a simple unprepared pail had been used. It was
sugzested that n part of the sloppiness of the pails probably depended
upon the fact of chamber pots having been emptied into them; but
although the regulations for their use permit this to be done, we did
not always find on inquiry that even this source of wetness had been in
operation.”

The subsequent experience of the system has not induced the Corpo-
ration to continue it, partly because it did not appear to yield any
sanitary advantages over a simple pail system, partly from a distrust of
the economie results to be obtained from it in the manufacture of
manure.  This manufacture, it is proper to add, was carried out as a
matter of private enterprise, and not by the Corporation; and the
method differed in some details from that proposed by M. Gonx. The
munufacture did not prove a commercial suceess, and with its cessation
the use of the Goux system also ceased.

I have given a deseription of this system in my account of Halifax, in
which town it has been put in operation somewhat extensively. Here
results were observed, during the recent inspection, more favourable to
the working of the system than had been witnessed in Salford in 1869,
and more in accordance with the statements of the projector,

The privies which had been re-construeted in Salford for the Goux
system, about 2,000 in number, are now used as simple pail-closets,
the pails being changed weekly, or as often as required, The van used
for their removal is constructed after the Rochdale pattern. The
contents of the pails are mixed with middensiead and other rvefuse
which ean be used for manure, except a portion that is put at the
command of a company, The Universal Charcoal and Sewage Company
Limited, which, by permission of the Corporation, is earrying on certain
experiments in manure manufacture in the monicipal scavenging depit,
or “ Town yard,”

"[‘hr: Salford Corporation, dissatisfied with the results of the expe-
riments as to excrement disposal which it had already instituted, is still
carrying out, or permitting to be carried out, other experiments. These
experiments, however, do not appear to be undertaken upon a definite
plan, or with any clear conception of the principles which should govern
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which it is meted out in the exact quantity required over the recent dejecticn
when the seat is vacated. Thus the ash dust is by this simple, self-acting con-
trivance separated from the cinders, and on each-use of the closet is made to
serve as a sanitary agent by arresting the decomposition of the fiecal refuse,
the cinders being thrown simultaneously on to the coal heap, or on to the floor,
or into a box for re-consumption at the house fire, :

“ House sweepings, dried earth, or any other dry material may be thrown
in with the ashes, as the screener rejects all the portions unsuited for use in
the closet. ?

“The receptacle for the soil may be a moveable vessel or a fixed water-tight
trough. In general practice my impression is that a fixed trough made of a
small capacity, corresponding, say, with the size of the seat in length and
hreadth, and of about }1] foot to 2 feet deep, and emptied at one end, will prove
the most serviceable and efficient. The a]Hﬂlﬂatlcrn of this arrangement to
existing structures is best accomplished by filling up the cess or ash midden to
the level of the surface with (in case the small vault is used) the exception of
the space it will occupy below the seat. g :

“The total space, then, occupied will be an addition to the privy proper,
but only by as much as is taken up by the screener, which will usually be found
to be much less than thut occupied by the old ash-midden. For new erections
the total space absolutely necessary need not exceed 6 ft. by 2 ft. 6 in., but
these dimensions can be extended if larger premises are preferred.

“If it is desired to apply the system so that the closet can be entered from
the inside of the house, the scree:‘l::ﬁ portion of the apparatus can be placed
as & projection from the external wall, and be accessible for charging with ashes
from the outside. In this case the privacy of the closet proper is
and all the advantage of the internal earth-closet secured, whilst the cinders are
thrown for collection outside and the vault emptied, or the soil-pan removed
from the ouside.”

I inspected several of these closets in operation in Pendleton. They
presented all the eardinal advantages in the diminution of privy nunisance
which I had oceasion to observe in the Manchester dry-ash closet, * The
stink and the porous middenstead were got rid of ; the acenmulation of
filth was brought within a small compass ; and nuisanee from the freshly-
deposited excrement was obviated by the fine ash cast upon it. The
closets had been too little time in use to enable me to form an opinion
on the comparative mevits of Mr. Morrell’s arrangement and the Man-
chester arrangement for screening the ashes.

The “ self-acting watercloset” which has been referred to is a form
of closet designed and patented by the borough surveyor, Mr, Alfred
M. Fowler. It is now being somewhat largely adopted in the town or
Salford. This closet is arranged to be flushed by slop and waste water
without the use of town's water. The closet is formed by fixing a
trapped pan at such a level that the waste water from the sink, the
slops from the house, and the rain water from the roof are carried by
a covered drain into the trapped pan. A very similar arrangement
exists in some of the Bristol privies, and it appeared to me that the
conditions for the successful working of Mr. Fowler's closet would be
found to be the same as for the Bristol privy, namely, frequent
systematic inspection ; the sanitary authority being prepared to cleanse,
and undertaking the cleansing of the privies where necessary ; and a
pleIntiful and readily accessible supply of water, 2

give drawings (Plate XXXI.) showing a section of M g
as applied in MeCleary St. Pendleton (Eglfnrd), also a :er;;gt? :}-’u:if;
pn}}es l;u: Fhid}h{;ﬂ?ﬂ E.]oset has been substituted,

e Universa oal and Sewage Compan i i
1-Ffere:m}:* has been made as cnrryingﬂnut. cefﬁaig, f;;nmdqltj,nﬂto i:h;cht
Salford Town Yard, has patented a process for manufacturing charcoal
from street sweepings. 1t proposes, while fully utilizing a form of refuse
often most difficult to be got rid of at a loss by local authorities, te

et s e — —— i e i
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a state not well fitted for deposit in the garden. The coitages obtain
their water supply from waterworks, and there is apparently no danger
to this supply even from a careless use of excrement in eultivating the

garden,

PatsLEY.—( Colguhoun’s Closets.)—At Paisley, in certain manufae-
tories, a peenliar kind of closet, invented by a Mr. John Colquhioun, |
has been for some time in use. This ecloset aims at r]rimess of the
contents and continuous removal of any eflluvium which may arise |
from them. The receptacle consists of a movenble pan, with aperture
at the bottom communicating with a drain, The bottom of the pan is
packed with furnace ashes, gravel, or coarse peat through which the
urine is presumed to filter into the drain, and thence flow to a tank
arranged for its reception, The solid exerement remaining in the |
receptacle should, by reason of its dryness prove little offensive, and any
odour which might arise from it onght to pass away through a flue carried
from the space beneath the closet seat and about the receptacle to a
convenient chimney, kitchen or furnace, as the ease may be, I examined
the operation of these closets in the Anchor Thread works (Messrs,
Clark & Co.), where several have been in use two years and a half.
Personal examination showed sloppy receptacles, indieating obstruc-
tion of the filtering material ; and the stink from these receptacles
proved that the effluvium shafts exercised little or no effect at the time,
although the furnace flue to which they were attached must have been
in free action. Information given to me by one of the members of the
firm, and by the overseer responsible for the supervision of the closets
was to the effeet, that at the best there was more smell from the closets
than was desirable, and that waterclosets would be substituted for
them but for a difficulty in disposing of the sewage. The firm were
about to adopt experimentally a charcoal closet in one part of the
vifurl-:s, and a new part of the manufactory had been fitted with water-
closets.

ExcrEMENT DisrosaL. BY WATER-CARRIAGE,

Exerement Disposal as to certain kinds of Watercloscts. }

Liverroor.—Since Dr. Buchanan and I visited Liverpool in 1869,
no change has been made in the measures adopted by the Curpnmtim:
with respect to excrement disposal which we then  described, It is |
simply necessary for me to reproduce our report of that date, inter-
calating certain figures where alterations of number have taken place
during the past five years; and further to state that the recent inspection
has fully confirmed the opinion expressed in 1869 on the efliciency of
the trongh watereloset. 4
_ “'This town as particular interest as showing very remarkable recent’
improvements in the matters with which this inquiry deals. The
mldﬂen-eln?.et, which was formerly the only sort of privy for the poorer
parts of Liverpool, was constructed on the worst possible plan ; and in
some courts whole rows of houses had their foundations tmmTelicﬂ b
long excrement receptacles. Some progress in lessening the disguat-in}r
nuisances from these arrangements was reported to the department hg
one of us (Dr. Buchanan) in 1864. Besides improved supervision auﬁ
monthly removal of midden contents, 2,639 privies in particular houses
and in some few courts had, in the 11 previovs years, been converted
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% Othly. Midden-privies abutiing on or opening directly into streets
and thoroughfares, and emptied before the doors and windows
of houses. :

« 10thly. Midden-privies of front houses when emptied through a
court,

% 11thly. Midden-privies beneath the footpath of the street and
emptied through a grid on the footpath. ;

% 12thly. Midden-privies of many houses, when collected together
as a kind of amphitheatre, as is seen in particular groups of
streets.

% The council, in order to secure uniformity of action, and likewise
to prevent future mistakes in the applieation of remedial measures,
directed the town elerk to notify to the several owners against whom
proceedings should be taken, * That it appears to the said council of the
¢ said borough that the only effectual remedy for such privies and
¢ gesspools is by eonverting the same into waterclosets.”

“ Since Dr. Trench has been medical officer, and mostly since 1866,
he has ordered and obtained the conversion of 14,393 privies into
waterclosets, and there are now (1869) in Liverpool 20,000 privies
attached to ashpits, and 31,150 waterclosets, 2,150 of which are tank
or trough closets. The extent to which contributory payments have
been made by the Corporation has been 40,000L, expended in this
manner : 3/, 10s. has been given for every siphon watercloset ordered
to be erected, 50 10s for a single trough watercloset, and 7/, 10s. for
a double trough watercloset. These closets are constructed on a pattern
ordered by the Corporation, and approved as to details by the borough
surveyor.” [1874. During the four years 1870-73, the number of
privies converted into waterelosets was 756, of which 3 were “ trough-
closets,” the rest “siphon-closets.,” The number of middensteads now
in Liverpool is 15,249, the number of privies attached to them about
20,000, The number of ¢ troughs ™ for trough-closets is 3,304, serving
for about 6,000 eclosets, and the number of waterclosets other than
trongh-closets 43,395 (1872). The population of Liverpool in 1871
was 493,405, the number of houses, 78,403.]

*The midden-privy (which, where retained, has its old pit construc-
tion, all the tunnel middens being done away with), and the ordinary
siphon watercloset of the single house, require no special deseription.
But there is particular interest in the arrangement and working of the
trough closets, which ave in use by numemuangmilies in the sort of neigh-
bourhoods where in other towns ordinary waterclosets are commonly a
failure and a nuisance. Drawings of these trough closets will be found ac-
companying this report ( Plates XX X1I. and HI.) and they deseribe
the construction better than can be done in words, It remains to say that
the position chosen for these new closets has been carefully determined
by the circumstances of each place where they have been ereeted, and
that peculiar facilities for their being well placed have been obtained 1
the time of their erection coneurring with that of other EDIpruvcmnnt,I.

The closets that are common to several families are cleansed in rotation

hy the people nsing them, and a register is kept of the order in which
this should be done. Inspectors visiting the elosets every two or three
days see that this duty is performed, and are themselves held responsible
for any shortcoming. ~ By a little patience and firmness the ir? vector
succeeds in obtaining the necessary cleansing, even among thfel mosi

intractable classes, with very little assistance from the 1 Taos
necessary, wait and see a closet cleaned out by the pmgrwﬁemlgﬁ.wlﬁi

year only a dozen or so of people were summoned for neglect in this
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vendered on the four inside faces with cement not less than one inch in
thickness. i

“ The eject to be of freestone not larger than 18 mch_ﬂﬁ long by
9 inches wide, and 12 inches deep, having the tongue standing at least
3 inches in the water. ;

“ The drain to be of 9-inch stone-ware pipes properly laid and
jointed, and with a fall of not less than 1 inch in 5 feet.

“The privy to be ventilated by means of an opening of not less than
9 inches square, communicating with the external air, and if the privy
be situate in a dwelling-house and communication with the external air
cannot be otherwise readily obtained, an air-tight trunk or shaft of not
less than 9 inches square is to be provided and fixed. s

¢ All the works to be executed as the Board’s surveyor shall direct,
and to his satisfaction.” 4

A drawing of the arrangement of the privy is given in Plate XXXIV.,
and it will be observed that the * eject ” forms a somewhat capacions dip-
trap. The “eject” is now also constructed of stone-ware, and “ejects”
of this material are permitted to be nsed in place of the freestone
“gjeet.” The advantages claimed for this kind of privi'r are its little
linbility to get out of order from careless use or from violenee, and the
facility with which foreign matters that may have been cast into it can
be removed without damaging the structure.

1 examined a considerable number of these privies in the poorer parts
of the city, and among the population most liable to misuse them, and
found with few exceptions the “ejects” free from accumulated matters
and the * trunks” clean and without offence. On the other hand, I
examined several privies in Westbury-on-Trym of similar construetion,
and found some of these blocked and the trunks filled almost to the brim
with excrement, and others foul within and most offensive. In fact T
found the privies here in the state in which I had been accustomed to
find other forms of waterclosets elsewhere in which flushing by hand
had been depended upon as a means of cleansing them. The {li%reﬂﬂe
in the state of the privies in Westbury-on-Trym and in Bristol indi-
mtml! corresponding differences in supervision, management, and water
FI'II]:II] :n".

In Westbury-on-Trym, to the time of my visit, the local authority
had exereised no systemaiic supervision or control over the management
of the privies, and such supervision and control has only now become
possible sinee the sanitary organization formed under the Public Health
Act, 1872; the water supply is scanty, and more or less labonr is
involved in carringe of the quantity of water to the privy needed for
the purpose of flushing it ; while the incidental help which might be
deriyed from slop water is not uncommonly diverted from the privy by
a drain with gully conveniently placed close to the eottage door, The
excuse proffered for the state of the privy seen in worst condition was
that *“the husband came home too tived from his work at night to
“ undertake fetching pails of water with which to flush it.”

In Dristol, as contrasted with this state of things, the Corporation
maintains a constant systematic supervision over the privies, and by its
servants undertakes the management and eleansing (even to lime washin
the closets) of those situated in the worst districts, while the water
supply is abundant and elose at hand. Three conditions, indeed, are found
necessary to the suecessful working of the Bristol privy, namely :—

1. Frequent systematie inspection. i

2. The s.'l.ni!m"?r authority being prepared to cleanse, and undertakine

the eleansing of the privies where necessary., i

3. A plentiful and readily aceessible supply of water,
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irunnions being cast in & piece with the box. The measurements are
supplied to me as below :—

Length of tumbler at top - w8 Sl ond
Do.  do at bottom - - 14t 10 in.
Width  do is - - 1ft 7§ in.

Depth  do s - il ft. & in.
Trunnions are 6} in. from top, and 1 ft. 1§ in. from back.

“The tumbler is set in & stout wooden frame built into brickwork, the
trunnions riding in cast-iron grooves capped with east iron. The water
supply is direct by a 4-inch pipe fitted with a tap. The tumbler has
never been out of order, and the owner only onee had it out, and then
for the purpose of removing an india-rubber bed that had been fixed to
the back part of the frame, and which was not found to be an improve-
ment, Mr. Matthews' double closet accommodates four cottages, the
number of adults and children inhabiting which is now 24. Sinee it
has been in use a man has always been paid to cleanse and take care of it.

% Nearly all the tumblers in the town are similar to this. I am told
that at least half were cast from the same pattern. The dimensions of
four or five that I took were a trifle less than the measurements given
above, In some I noticed the trunnions had been rivetted on, and a
few were furnished with brass bushes, While, however, nearly all the
tumblers put up in Birkenhead are alike in pattern and size, there is no
sort of uniformity in the troughs they flush. Of the three next con-
structed (December 1864), one measures 13 feet, receives from four
sents, and accommodates nine houses, lodging together 37 persons; the
second measures 29 feet, receives from eight seats, and accommodates
14 houses, lodging 49 persons; and the third measures 130 feet, receives
from 10 seats, and accommodates 10 houses, now lodging 68 persons.
The 13-feet and 29-feet troughs are of brick cemented over, each very
shallow at one end and deep at the other, and not rounded off, the
bottoms forming two inclined planes, These troughs do mnot retain
water, and there is nothing to prevent articles mischievously or care-
lessly consigned to them choking the 9-inch pipes they deliver into. Tt
is therefore not surprising that during the last three years the condition
of each of these tumbler closets has six times formed the subject of a
nuisance removal notice. The 130-feet range referred to is a far more
objectionable structure. It is not a trough at all, but a series of round-
bottomed brick receptacles (neatly built but not cemented over), con-
nected by means of 9-inch glazed earthenware pipes. On May 12th
when 1 visited this row of closets they had just been cleansed, and the
man who had been employed for the purpose drew my attention to a
bucketful of * foreign bodies ™ he had removed, among which were several
large bits of broken crockery, a brick, a piece of cotton cloth, a serub-
bing brush, a quart bottle, and an 8-oz. phial corked and labelled,
containing medicine. :

“ Of the 10 tumblers erected in 1865, four deserve special notice, Two
nlrendy alluded to, are remarkable as having vever served any further
purpose than flushing the drains of eight ordinary waterclosets. One,
placed at the end of a row of 12 hut eclosets in a common yard behind a
back street (inasmuch as the tumbler and closets are accessible to any-
one), is much misused, and the trough, though a fairly well-made one
ﬁ'm_luantl_',r becomes obstrueted. One designed to earry away the mii
l]{iIlF(:['C:{] through 15 seats, sends each charge of water along a line of
15 brick receptacles, connected by 9-inch pipes, pipes and receptacles
measuring 185 feet. The population [ﬁa]-:gn this M“},) of the 15 houses
thus accommodated was 110 all told, Out of the remaining six of the

tumblers put up in 1865, only three tip into properly made water-







On Excrement
Nuisanees, by
Mr. J. Netten
Hadeliffe.

Birkenhead.

76

% 1 have said that nearly all our tumblers are similar in size and pai-
tern, with one exception (that in the girls’ yard of the Industrial Schools,
which measnres 27 inches at the top by 16 inches at the bottom, 10
inches deep, and 13 inches across,and which falls at eight gallons) ; they
are all nominally 21-gallon tumblers, but out of nine ‘wlmse capacities I
tested, only two required 2l-gallon charges to eapsize them, one eap-
sizing at 20 gallons, three at 18 gallons, one at 17 gallons, and two at
15 gallons. .

“ Some, when I inspected them, were tipping every 20 minutes, some
about hourly, and some apparently only every five or six hours, or less fre-
quently. There is evidently norule whether a tumbler is found capsizing
three times an hour or three times a day, the frequency as often as not
simply depending on the person who has last adjusted the tap serving if.
When this kindly office has just been performed by a neighbouring
house tenant, the tumbler is discovered to be working briskly, when
by a waterman the reverse of briskly. For instance, on my directing
attention to the mere trickling supplied to one tumbler, I was told by
an occupant of the house behind which it was situated that ‘a man
¢ was at it the other day, and he thought it went too fast,” and on my
telling another house tenant what supply I considered the tumbler on
his premises should have, I was answered, * The waterman comes
¢ round and he puts the tap slow.’

“ One tumbler I noticed very inadequately supplied with water had
the § lead pipe delivering into it nearly flattened, so that it could do no
more than dribble, Of course I cannot say the watermen did this, but
it had without doubt been done designedly ; yet the tenant in whose
yard the tumbler receptacle stands assures me it was not done by him,
and 1 am quite certain it was not the work of any servant of the
sanitary anthority.

“ The tumblers in connexion with schools (except those at the Indus-
trial Schools) ave not kept working night and day, but merely during
school hours, or as occasional ﬂus%ﬂng boxes. Thus the master at St.
John’s schools informed me the tumbler was only used at dinner time,
and then made to fall three or four times; he attended to this himself
to prevent waste, he naively added, as there was a meter sgainst him.
The man who had charge of the tumbler at Our Lady Schools was, liow-
ever, even more niggardly in the matter of water; he flushed with two
tumblerfuls every evening, and this was all the water he nsed except on
Saturdays, when he thoroughly cleansed tumbler and trough. The
master of St. Lawrence's Schools told me he ©flushed once a day, or
less frequently,” but here the rain water helps the master oceasionally,
the spouting from the roof of this building being directed on to the
tumbler.

“ As regards the situations of our tumblers, these are not all well
chosen, Some are underground and difficult of access ; some so close to
inhabited rooms that they must prove a source of annoyance, and one is
uncomfortably near a seat. Then some instead of being set to face
their troughs are at right angles to them, the result being that the force
with which each charge of water is thrown is lost.

¢ Most of the tumblers are very properly housed in locked receptacles
but the locks on some are broken or out of order. Even a good padlock
however, will not always prevent an officious waterman from meddlin ,’
Thus, on my asking one of the tenants in Back Myrtle Street if shé
would obtain for me the tumbler door key, I was brought a poker for
wrenching out Ehe staple, at the same time being told, ¢ This is what the
waterman uses.

“ In a period of nearly 10 years we have only put up 40 tumblers, and
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“ That the removal of exeremental matter from districts occupied
wholly by the working classes may yet be efficiently sccomplished by
means of tumbler elosets I cannot doubt, provided only the closets be
properly construeted and placed under careful supervision.

“ In conclusion I take the liberty of submitting the following sugges-
tions regarding the structure and management of tumbler closets :—

%1, The tumbler, of iron, cast in one piece, and to hold a charge of
not less than 18 gallons, should be swung in a strong wooden frame set
in brickwork, the trunnion caps being furnished with oil holes and pegs,
the whole being in a locked compartment accessible only to the sanitary

authority’s aceredited servant.
“1I. The ehannel to be flushed should be a brickwork, cement-lined,

open, straight trough, round bottomed, with slight ineline, and made to
retain water, at least 1 inch, at its shallow end. It should terminate in
a syphon-trap protected by a grid, and should not measure more than
25 feet, or receive from more than 5 seats.

“111. The seats should be of wood, not painted, each in a separate
locked compartment, each exclusively for the use of the oceupiers of
one house, and accessible only to the occupiers of one house and the
sanitary authority’s aceredited servant.

“IV. The water supply should he by cistern, the eapacity of each
cistern not being less than 1,000 gallons (exeept in districts where the
mains are always charged), and the service pipe should be fitted with a
ferrule of a size to enable it to deliver not less than 18 gallons every
40 minutes,

“ V. Inspection should be undertaken by the sanitary authority, and
ghould be systematie, thorough, and frequent ; every tumbler, channel,
seat, and cistern in a district being examined by a servant of the sanitary
authority at least once a week.”

Worgrsor (1871, population 10,409 ; inhabited houses 2,074).—I had
reason to believe that I could study with advantage in operation at
Worksop waterclosets flushed by hand with slops and waste water, and
I vigited that town for the purpose. I found, however, that the total
number of waterclosets in the town did not exceed 90, and of these
from 18 to 20 only were without cisterns. Other provision for excre-
ment disposal consisted of the common midden closet. The surveyor
and inspector of nuisances entertained a strong ohbjection to the water-
closets without proper water supply, from the hability to blocking of the
drains connected with them. I inspected 11 of these closets with the
following results : in five the pans were very filthy ; in five others the
pans were more or less smeared with exerement: and in one only was
the pan in a proper state of cleanliness,

Tae Dry-Esrtn SysTeM.

The dry-earth system of exerement-disposal, designed and perfee
by the Rev. Henry Moule, M.A,, vicar of Fn:rﬂingtun, DoraaE is h:;,dt
deseribed in the words of Dr. Buchanan, given in his veport of an official
inquiry concerning the subject made in 1869. He writes as follows :—
curable detail, of dry earth to fresh human excrement, and in :hmiexq&]::;

removal and use of the mixture for agricultural wses, |
detailed application is not made, or as the earth is m:]:t ry, or th: .::mﬁ:m::
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this purpose has been facilitated to the utmost by the ingenious
mechanical arrangements devised and patented by Mr. Moule and Mr,
Girdlestone (the engineer of Moule’s Earth-Closet Company). These
arrangements, which provide for proper charges of drj"-e*ﬂ_trth being
thrown upon the deposited exerement, admit of ready adoption of the
system in houses, schools, and other institutions.

Since Dr. Buchanan’s inquiry the system, in its integrity, has been
adopted in many mansions and on numerous esiates, as well as in not a
few public and private institutions, The wider experience of its use
under these eirenmstances does not differ in result from that which has
been already recorded by Dr. Buchanan, and it would serve no useful
purpose to enter into a detailed examination here of the different
instances which eame under observation during this inquiry. So far as
my observation went, wherever the system had been intelligently applied
and earried out, and due supervision over its working had been maintained,
there its success in the abatement of nuizance from and the dispozal of
excrement had been assured. Where the system had been adopted
without due regard to the amount and kind of labour at disposal and
the amount of supervision which could be secured, there it had failed,
as any other system would hsve failed, under like circumstances.
Other important sources of failure, so-called, cannot rightly be
aceredited to the system. The chief of these were imperfect prepara-
tion of the earth, and mixing with it, or substituting for it, dry coal
ash. In several places I found that the so-called dry-earth system
was o dry-ash system, and that the defects arising from the little else
than mechanical action of dry-coal ash as a deodoriser were wrong-
fully spoken of as belonging to the dry-earth system.

The most interesting applications of the system which T observed
during the inquiry were among certain mining and colliery villages in
Yorkshire and Durham, and at the Industrions Aid Society’s cottages
and farm at Hereford. 4

At Skiningrove, a village on the sea coast, at the foot of the Cleve-
land Hills, and adjoining the Lofthouse iron-ore mines, I saw 66 earth-
closets in operation. The mines ave the property of Messrs, Pease, of
Darlington, and the earth-closets had been introduced at the sugeestion
of Mr. France, the managzer.  The elosets, of which the mecllmﬁs}m had
been constructed by Moule’s Earth-Closet Company, were in excellent
order, and the earth supplied to them, a clayey soil obtained from the
foundation of buildings, had been carefully “dried in a proper kiln
erected for the purpose. A few of the closets had lever-seats, in
others the earth was cast from the hopper upon the excrement by a
handle acting upon a :-;imp]g' arranged “chucker.” A man was detailed
to prepare the earth and keep the hoppers supplied ; and an arrange-
ment had been made _wnth neighbouring farmers to remove the contents
of the closets onece in every three wecks. No difficulty had been
experienced in making this arrangement ; indeed, the farmers, it was
told me, very gladly undertook the task for the value of the manure. and
further, they had engaged to supply earth for the use of the elosets ‘-:i’l'lﬂl-.l
that obtained from new buildings failed. An inspection of the closets
showed that the users had not habituated themselves to putting the
mechanism in action after use, and that in consequence in some n.ll.h%u I
the hoppers were full of earth, the exerement was uncovered, 'i‘hi I ;
ever, appeared to have arisen rather from an oversight in the ms; u‘:v.-
ment than from any indisposition on the part of the coltagers ;,:;.RDL:
t!m closeis properly. It had been too readily nssumed timt ﬁm i L;EL
tion f'?r whun:n the closets were designed would take to (hejr use ,}ﬁﬂ::}:;
some Instructional supervision, The advantages of the closet, a8 com-
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pared with the old-fashi i
s N S thiﬂf?:::ﬂthﬂﬂfﬁ ::lﬁset were, however, so obvious, On Excrement
Bt S0t ne 'theﬂr Mr. France was about to intro- jp.J Nt t:ﬁ
hﬂi bk Skiningrn?a.v age then in process of being built on the Radelife.
t the Adelaide collieries, Shi ; DryBarth
perty of Messrs, Peﬂsl:?ltl:izxﬁt"‘s ﬂ%ﬁilﬂaﬂﬂp Auckland), also the pro. Svstem.
N e s lately erected l!as been furnished
: ese closets, placed in the yards in vear of tl
tages, are furnished with apparatus similar to thal:;ru] ted e g
EE] i]ﬂﬂllr_l‘baﬂ in the foregoing section, and also prepa;:;ﬁ b li?[usu_tcl];mﬁr?;ﬁ
th:at':t Company. The proprietors nndertake the -::hnr}rfru of 5:1 iui l-*
! ets cleansed :
being used upon a farm adjoining :h::gﬁgzhmf;?ﬁ’ H_IJE cnnt;nw
soil, is not specially dried, but simply placed fuf.n ti 5 (e
turned over, in a shed attached to a gas-house Tllma} sl
sﬂﬁd_bulmﬂg to the better class of colliers tlgemiﬁﬂgll:mzfnili;ﬁ
ings being characterised by comfort and orderli
almost every instance the closet was g:- i il e
excrement covered with earth. A fewui:::}ltf ;;:tléuwl::t-ﬂ];relr tllllsej ml]::I o
these one or two only had any offensiveness, and in two, th i DE
the hopper having become exhausted by an oversight of fl:l‘.;:::':lilil::I{HnmI ;
&E:;e:;ﬂut .'tlmtl been covered in one case by sand, iugthe other h}reiglfx
everal cottagers to whom I s j i
f:%fﬁp:i_.un, Ei?lthuﬂ.;il':]ﬂtic in their pt*ef’ergzl: El: f{'::' :l];: ﬁﬂﬂ.;ﬁ ﬁ;ﬂﬁ
¢ old midden-closet, and mo i
decency, and of the influence of tr!fisﬂ:?];lm:] ntﬁhﬂsp;:&;f 1t'l's i
children. In this respect, the instances I have just mentiﬂ c:igrsz'?g
covering up of the excrement with ashes and qmnd wh.; nth th
failed, are instructive. One woman, however, expressed a ?:] mé;:i
preference for the old privy stink as mmpnrea wil:h the new m::'i'.r'
(earth-closet) stink. More specifically she complained that unlcsL lJ
kept the closet door constantly open, there was at times a most disag <
able odour in the closet. The closet was one of the wet ones a:ii' b
complaint directed attention to the faet that no sufficient ’mv' ot
hndT:een };nade fl:}r g‘; ventilation of the elosets, iy
e Herefore iety for Aiding the ;
cottages and a model Emf Efl the nnt&iirta ug ?:ﬁ:tag:;?m !}.'HI?B il]l; ?;::-"l:i]
system is in use here not only for the inhabitants of the cottages lfutal :
for the piggeries and the fowl-pens; and the farm (9 acres) and pl T;
of garden attached to each cottage (one-sixth of an acre) are W]!;llﬂ?l
cultivated with the manure from the dry-earth closets, pig-styes ﬂnﬁ
fowl-pens. Some slight amount of sub-irrigation from "house ilﬂlﬂ i
the garden plots may be put out of consideration as aidin cultiw]i.tio §
f'rc-_m the limited extent to which the liquid is tliatril%utml in t]:]’
irrigating drains. Each cottage has its arrangement for dryin mrthﬂ
but the rule of collection and preparation would appear to lg:: tfgﬂthe;
earth (a fine surface soil) in dry weather, and store for use, without
artificial drying, sifting the fine earth from the coarse before chargin
the closet hoppers. The receptacles of the closets are built of hrickg
and cemented within, They measure 2 feet 6 inches by 4 feet and
3 feet 6 inches in depth. The contents are removed twice or thrice
yearly by the cottagers, according to the fulness of receptacle, or to
garden requirements, as the case may be. I noticed here, as also at
Halton, that several receptacles had within them a large number of
small flies. Frequent insufficient covering of the exerement, from the
;iem?];f}i;i“clu&et by children, might have something to do with this
H 289, F
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The dry-earth is passed three times through the closets 'Whtﬁh
serve for this purpose to form manure for the farm; but ’I'E ﬁ
piggeries and fowl-pens the dry-earth is used once 0fnljn Mt
cottage has its pigstye and large fowl-pen, and on the farm ?IEEM
range of pigstyes and fowl-pens has been built, with mushr m&
and rhubarb-forcing cellars beneath, of admirable ﬂﬂﬂﬂt_"“'-‘r“?‘i an
design. A layer of dry-earth, of from two to three inches in thickness,
is spread at the bottom of each fowl-house ; this is raked over E’;eff
morning, the upper surface being removed, and the earth is replace '_‘3
often ns necessary. The floor of the outer portion of the pigstye is lai
with a slight full to a depression or guiter. Into this depression the
urine flows, and the filth is swept several times a day, all being covered
up with dry-earth. The cottagers are encouraged to follow the same
practice with their pigs and fowls.

The earth-closets %aPmined were well managed, and the dry-earth
appeared to be equally effectual in obviating nuisance from the excre-
mental matters of pigs and fowls as of human beings.

I may note here that Mr. James, of Halton, pointed out to me a very
useful application of the dry-earth system to cats. It would appear
that cats take readily to an open box or other receptacle charged with
dry-earth, and that this affords an excellent means of obviating the
nuisance they are apt to create,

The statements made to me by Mr. Walters, the manager of the
farm, of the great agricultural value of the earth-closet manure, accorded
with statements I had already heard to the same effect from the Rev.
Mr. Moule, Mr. James, of Halton, and Capt. Armytage, of the West
Riding prison. Mr. Walters had a ready sale for the earth-closet
manure, in small quantities, for garden purposes, at the rate of Gs. per
cwt,, and sales to the extent of between two and three tons had been
effected at this price during the preceding 12 months. What part the
earth-closet manure and the mode of cultivation respectively played in
the agricultural successes Mr, Walters deseribed to me, I am unable to
Jjudge, but it was impossible not to be struck by the detailed care given
by him to his different farming and garden operations.

With the exception of the Corporation of Edinburgh, which has recently
introduced publie earth-closets into that eity, as deseribed in a previous
section (p. 21), the Corporation of Lancaster is still, as at the time of
Dr. Buchanan’s inquiry, the sole sanitary authority (so far as transpired
during this inquiry), which has adopted the dry-earth system ; and in this
case the adoption is only partial. When Dr. Buchanan visited Laneaster,
90 earth latrines, serving for 200 privies and 450 houses, were under the
control of the Corporation. The number of earth latrines is now 120,
including the lafrines serving for a large school, and the houses thus
provided for number about 500. The dry-carth system, although con-
tinued within these limits by the Corporation, is not now being extended.
For new houses waterclosets are adopted. The latrines are mainly old
middensteads roofed in. The dry earth is stored up in one part and
replenished from time to time. Onee a day a servant of the Corpo-
ration visits the latrine and shovels over the excrement and urine
deposited since his last visit a sufficient quantity of dry earth. The
quantity of dry earth used weekly for the latrines amounts to 22 loads,
each load weighing from 23 to 24 cwts. The earth is obtained from
the foundations 0% new buildings, and about 18 months’ stock is in
store.  Street sweepings are occasionally substituted for or used with it,
At the time of my recent visit, street sweepings were alone in use, on
account of the apparatus for drying earth being temporarily out of order.
The contents are removed every six or seven weeks, and carted to the
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Corporation timrv,'ritl, where they are mixed up with blocd offal from the %ﬂﬂf:nﬂg;mg"

shambles and street sweepings, and stacked in an open shed until required Mr. J. Natten

E{ the farmers. Tt was reported in 1869 that subsequent processes Badeliffe.
preparation were adopted of a kind that formed no part of the dry- Dry-Earth

earth system proper ; butin 1869 these processes were at least carried out ~ “***™

at such a distance from the town as not to create a nuisance. Now, in the

Corporation yard, they are effected in close and very improper proximity

to houses. At the time of my visit a great pile of the manure, giving off

a pungent offensive odour, was awaiting sale. In 1869 the manure sold

for from 7s, 6. to 10s. the ton. The selling price is now 3s. a ton, and

this fact, as well as the consideration that the time will probably come

before long when earth must be bought for the latrines, instead of as now

being simply obtained for the cost of carting, has no doubt largely in-

fluenced the judgment of the Corporation in ceasing to extend the dry-

earth system. The sanitary gain from the latrines, measured by diminu-

tion of exerement nuisance and as compared with the old middenstead,

is very considerable. '

The dry-earth system, as practized at Lancaster, was introduced into
that city, with the approval of the Corporation, by a gentleman since
deceased ; the Corporation subsequently adopting and extending very
slightly, the system as first put into operation. The dry-earth system
here is not a fair representation of that system as originally designed
and intended to he earried out; and the history of its introduction and
the method of management do not furnish such information as is to be
desired for sanitary authorities regarding the adaptability of the system to
the needs of a community in relation to exerement disposal. It may be
taken that the system fully meets the requirements in this respect of
certain kinds of institutions and of eertain communities living on
estates, or in connexion with mines or manufactories, under private
ma ent. Buot the question of adaptation of the system to a
- mixed community, for which the loeal authority must devise and
carry out provisions for its sanitary welfare, has yet to be solved
practically. It must not be too hastily assumed that the very fact
of no loeal authority having adopted, of its own motion, the dry-earth
system during the several years it has been before the publie, is
decisive against its adaptability to public requirements as to excrement
disposal. The truth is, that only now does such a local sanitary organi-
sation exist as would admit of its application in those villages and towns
where presumably the system is best fitted for operation. Before the
Public Health Act, 1872, the sanitary organisation of rural distriets and
of many small towns was too incomplete to give any reasonable hope
of the efficient working of a system, whether the dry-earth or any other,
which required careful and systematic {supervision and management.
Since the passing of that Act, an organisation fitted to these ends
has either been established, or is in progress of establishment, in every
part of the kingdom. It is, perhaps, even more necessary now than
when Dr. Buchanan reported, that sanitary authorities, in examining
the sanitary requirements of their districts, should have under their
consideration the dry-earth system among other systems of dealing with
excrement nuisances, .

I have already mentioned the great value assigned to the earth-closet
manure by certain gentlemen who are well acquainted with its practical
use. This opinion, held also when Dr. Buchanan made his inquiry, has
undergone no change, but has been confirmed by the five years ad-
ditional experience since that inquiry took place. ?Il the other hand
Drs, Gilbert and Voelcker, studying the question chemieally, have shown
that the earth-closet manure after it has been charged twice, 2m' even

¥
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thrice with excrement is no richer than good garden mould.* Mr.
Walters, as 1 have stated, gets 6/. a ton for the manure retailed in small
quantities, and I may add, that he believes this sum fairly represents
the value of the material. Dr. Voelcker estimates the value of the
compost after it has been charged five times with excrement at Ts. Gd.
per ton. I cannot pretend to reconcile the differences ; I merely state
the facts. But it may be observed that the chemical estimate of the
value of earth-closet manure, does not disprove the sanitary value of
the dry-earth system, but so far as it may be the true index of value, only
tends 1o show that its economieal adaptation must be limited to cottages
and small towns, where the cost of providing and drying the earth and
distribution of the manure will be of the smallest. On this guestion, the
Committee on the Treatment and Utilization of Sewage appointed by the
British Association for the Advancement of Science has said, as to
houses and villages (again looking at the value as a matter to be esti-
mated by chemical analysis), that the dry-earth system “might be even
% pconomical where the earth for preparation and absorption and the land
¢ for utilization, are in close proximity.”t

Without desiring to under-rate the commercial aspects of the question,
it appears to me that it is the economical aspect in the sense of obtain-
ing an unquestioned good at the least cost which has place here. If the
value of a method of excrement-disposal is to be estimated by its profit-
ableness as a pecuniary investment, rather than by its hygienic success,
all measures at present in use in this country would have to be con-
demned. From the former stand-point the best, perhaps, that can yet

* T give the following analysis, one of several showing similar results, by Dr.
Voeleker: —

Comrositiox of Earrn and of three Samples of Exnmi-croser Maxure produced
at WestT Ripive Prisox, WAKEFIELD, in dry state (dried at 212° Fah.).

No. 1. No.2. No. 3. 1 No. 4.
Earth for | Earth onee | Earth twice | Earth thrice
wEd in nsed in nsed in used in
Closets, Closots, | Closets, Closets,
Organic matter and water of £ e : :
R 5 % _} 9-88 9-79 1153 12-20
Oxide of iron and aluminn - 12-95 16-15 14-11 12-48
Ph-ﬂtﬁphﬂri-l: acid - = o “18 85 ‘44 51
Carbonate of lime - - 2:21 2+35 2-18 214
Magnesia - - - - 144 77 90
E . & 2 rm
Alkalies and loss in analysis 5 1+35 99 4
Insoluble silieeous matter (cla =
and sand) - ok {} 71:99 | e8'e3 | 70-30 | 71-01
- gy 100°00 | 100°00 | 160-00 | 100-00
Containing nitrogen - - *31 37 +32 51
Equal to ammonia - - =37 “4h *51 ‘62

“On the Composition and Agricultural \'niue of Earth-closet Manure.”
 of the Royal Agricultural Society,” No. 15, p. 185 (1872), ure.”? & Journal

t Report, 1872, p. 188. Drs. Gilbert and Voelcke :
{.,'!l.'lll'litll:Lit1:-el|!.jl cher were both members of this
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be said of the completest of these is, that it is the least costly. From On Excrement
the sanita

ry stand-point it is unfortunate, although quite explicable, Mo rges by
that the promoters of the dry-earth system should have vested its Radeliffe.
iulv:!.ntagua so largely upon its presumed results for agricultural purposes.  Dry-Earh
Their experience must, however, be taken as showing that there are cer- o
tain conditions of use of earth-closet manure which justify their enconiums
of it as o manure ; and there is no sufficient reason to believe that a
multiplication of like experience would lead to different results. But
adopting the chemical estimate of the value of earth-closet manure, it
still leaves the question in this not particularly unfavourable position,
namely, that the dry-earth system is perhaps the only method of excre-
ment-disposal at present practised in this kingdom, which wholly or
almost wholly would probably cover the cost of working, if it were
Judiciously put in operation within suitable distriets.

Thus regarded, Dr. Buchanan’s estimate of the conditions and cost
of application of the sysiem to a community of 1,000 persons is as
instructive now as when written, and I reproduce it with a few
modifications and with the omission of that portion which relates to the
estimated value of the manure.

“I now find myself in a position to state, with some approach to accuracy,
the way in which the earth system may be worked, as well as its approximate
cost and produce. I need not here consider the case of public institutions or of
very small villages, as the instances quoted sufficiently illustrate the operation
of the system there. But for my present purpose I begin with the case of a
village ?upuhtian of 1,000 persons already provided with the ordinary arrange-
ment of outside privies and cesspools, People making use of closets as recep-
tacles for all stools and urine from every inhabitant, may be taken to use them
on an average three times a day each,* and to require for each use 1§ 1b. of
dry earth. 'This gives 4,500 1bs., or two tons, as the daily 3'uantity of earth
required for the population. The amount that would accumulate in the closet

its, and which would need to be removed about four times a year, would be
];rger than this by the bulk of the stools and of such portion of urine as did
not evaporate; but without reckoning increase on this score, the quantity of
manure produced may be reckoned at the same quantity of two tons a week.

““ I assume that, after, owners of property have paid the original cost of
providing earth-closets according to the scheme of the local authority, all
supply and maintenance of them should be the function of that authority.

The cost to owners would vary (1) according to the adaptability of the existing

arrangements, and (2) according to the character of the earth arrangements to

be required.  The latter may either consist, as at Lancaster, in a single daily Expenses in
~ application of earth to the closets, or much preferably, as at Halton, in an village.

arrangement for the mechanical delivery of earth afler each use of the closet.

In this latter case an average outlay for structural alterations and machinery

of some 3I. or 41, might be required in respect of each closet.

“ The expenses which, for the efficient management of the earth-closets of Agricultural
such a population, would bave to be borne by the local authority, consist first value.
in an original expenditure of some 2501, and in a continuous weekly expendi-
ture of about 4{. 15s., as follows :(—

ital :— £ o d.

rying sheds and furnace - - - -150 0 0
Cart and horse - - - - - 50 0 0
Other outlay - - - - - 50 0 0
Two men’s wages, at 16s. - - - - Xi1a 0
One boy’s wages - - - - - 010 0
Horse keep - - - - - - 018 0
Firing (at 1s. 6d. for each ton of earth) - - kel
Purchase of earth (at 1s. a load) - - - 014 0

* « (losets used in the ordinary way, for stools and part of urine only, would not
be so often visited. TLess than two visits daily by the average person would be
estimated for such use."
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‘The two men and boy eould Eerfacﬂg well manage the collection of earth, its

; i aly Wi ly for our
drying and distribution, and the removal of the product, not only
village of 1,000 inhabitants, but for a place, if lying compactly, of a” hundsed
or two more. o - 41, 15s.) 2471
“Phe annual cost to the authorities then wuul::i be (52 x 41. 15s.) ;!
and with the addition of 13/. as interest on capital, 260L. The removal o
ashes might very well come within this amount, for if the labour of collecting
were somewhat increased, there would be a saving in fuel by the gain of the
cinders, and also a gain (to which litile importance, however, at es) of dry
dust that might, in some circumstances, be used with the earth to the clusetad
“The quantity of manure got from the enrth-c_lnaehahof the village woul
each year amount to 730 tons, or, from the consideration before advanced,
more. 'The cost of production of this will have been 7s. a ton. . . . . .
“This then is the way in which it appears that the earth system may
best be worked in the village or small town. But it is susceptible of some
modifications.  For instance, if it be desired to irrigate partially with the
refuse of the inhabitants, a part of the urine may be allowed to flow into sewers,
or it may be wished to use some of the liquid refuse divect on cottage gardens;
and, of course, in such cases less manure (at less cost) will be got from earth-
closets.  And there ap no reason why an earth system should not be
used in certain parts nli a town, and a watercloset system 1n other parts.
Especially when one remembers what a delicate machine the watercloset is, the
use ‘of the earth system may prove to be partienlarly useful for the poorer
arts.
S The extension of this scheme beyond the village of 1,000 people to larger
towns appears to be essentially a question of multiplication, with these
differences : on the one hand, an organization on a large scale can commonly
be had more cheaply than one on a small scale, and in this way and by its
compactness the town has the advantage over the village; on the other hand,
labour is dearer in towns, and towns often have their closets so arranged that it
is difficult without much cost to adapt them to the earth system, and thus the
village has advantage over the town. Further, in towns, which must neces-
sarily be supplied with sewers for the purpose of drying the soil, and for
removing rainfall and house slops, the question arises whether it may not he
more advantageous to throw all foul matters together into these sewers. 1 do
not propose to discuss the relative merits of a watercloset system and of an
carth-closet system ; this must depend upon a variety of considerations proper
to each particular place. In a locality where sewage can be cheaply delivered
upon suitably situated land, where the amount of sewage dilution is such as
fits it for the particular crops that are marketable, where the irrigable land is of
such extent and qmli'(?r as effectually to remove the manurial constituents of
sewage, and to allow of the effluent water passing off in sufficient purity; in
short where sewage irrigation can be effected with profit to the people and
safety to the health of themselves and their neighbours, I should anticipate a
preference for a system of water carriage for the exerement of the place. But
for populations where these conditions may not be attainable, or where ex-
perience may show greater profit realizable from solid manure, I should suppose
that the earth system would find advorates in preference to the water system ;
and it is impossible to ignore the fact that many large English towns do not
regard the watercloset system as svited to all their particular wants, nor
irrigation as being a remedy certainly suitable to their particular sewerage
difficulties: I refer, of course, to towns which, although possessed of a system
of sewers, nevertheless retain their excrement in middens or cesspools, deli-
berately avoiding waterclosets as not affording them the certainty of advantage
which they need to have before they enter upon expensive new constructions.
By the authorities of such towns the earth system will especially deserve
consideration as promising them the means of making harmless their retained
excrement by a system readily, perhaps, adaptable to their present privy
constriction, and not involving in its introduction a new kind of difficulty.”

The present inquiry has led me to conclusions as to the hygienie
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_admnmgm*of the dry-earth system similar to those arrived at by Dr. On Excrement
Buchanan in 1869, and 1 adopt mainly his words in stating them. ari?,i?_“ﬁfﬁgi";
Radeliffe.
4 (1.) The fgmhwlnut, inteilligent!y managed, furnishes a means of Dﬂr‘.;:rtk
isposing of excrement without nuisance, and tly without »
TR, Ot SRes ce, and apparently without System.

(2) In communities, the earth-closet system requires to be managed
by the authority of the place, and in limited communities it will
probably pay at least the expenses of its management.

(3.) In the poorer class of houses, where supervision of any closet
arrangements is indispensable, the adoption of the earth system offers
especial advantages,

(4.}_ The earth system of exerement removal does not supersede the
necessity for an independent means of removing slops, rain water, and
soil water.

(6.) As compared with the watercloset, the earth-closet has these
advantages :—It is cheaper in original cost; it requires less repair ; it
it not injured by frost ; it is not damaged by improper substances being
thrown down it, and it very greatly reduces the guantity of water
required by each household.

Note—In the course of the present inquiry, an instance came to my
knowledge of disease occurring in a place where earth closets were used,
namely, certain states of ill health and an outbreak of enteric fever in
the West Riding gaol, Wakefield, which the medical officer, Dr. Wood,
believed to have been connected to some extent with the use of earth-
closets there,

The West Riding Prison, Wakefield, has for eight years had numerous
earth-closets in operation within it. The provision for the excrement-
disposal of the prisoners confined there consists now of earth-closets and
waterclogets in equal proportions, the number of each form of closet
being about 800. The arrangements for drying the earth, preparing it
for the closets, and for subsequently storing the contents of the used
closets, are the most complete I have seen in any institution. The dry
earth, before being distributed to the closets, is sifted through a sieve
having a {-inch mesh. Formerly, closets with lever-action seats were
nsed, but now the simpler arrangement of a scoop for covering the
deposited excrement with the dried earth is in use throughout the prison,
On the male side the prisoners are instructed not to pass their urine
into the elosets, but to use for the purpose a separate vessel. This urine
was not, at the time of my visit, mixed with the compost removed from
the closets, but was sold for scouring to blanket manufacturers. The
average duration of the confinement of a prisoner in this prison is 53
days ; the maximum duration two years.

In November, 1870, enteric fever appeared in the prison. From a
detailed report on the subject, which has been courteously forwarded to
me by Dr. Wood, the medical officer, it appears that this malady had
been so long unknown in the cells that it was almost a “ new disease ™
within them. Seven cases of the disease took place in November, two
in December, five in January, 1871, and three in February, after which
month there were no further cases. Eighteen cases occurred altogether, of
which 13 happened in the male division of the old prison buildings (the
E, prison), four in three of the four wings of the new prison buildings,
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wholly devoted to males ; (fwo in B. wing ; one in C. wing ; and Cmg
A.wing); and one ease oceurred in December, in the reception cells. The
origin of the outbreak was obscare, but it was believed to be connected
with the prison itself, all the prisoners first attacked having heen several
months in confinement. ‘The first ease of enterie fever had occurred on
the 2lst October in the new buildings, the person attacked having
entered the prison on the 21st March. The four next cases occurred
in rapid succession (one on the 22nd November, two on the 24th, and
one on the 26th) in the old buildings among prisoners who had been
in the prison 2, 4, 7, and 10 months respectively.* The outbreak took
place at a time when there had been considerable deterioration of .t,hc
prisoners’ health in certain parts of the prison, believed to have arisen
partly from deficiencies in the dietary then in force, partly from defects
in the ventilation of certain parts of the prison, and partly from the mode
of managing the earth-closets. The contents of the earth-closets at this
period were removed from the cells only once a week, and it is stated to
me that before the expiration of this time the cell was vcr}'_cummonfjr
pervaded by a faint, unpleasant odour, coming from the mixed earth
and excrement, and which no care in covering the excrement with
abundant earth entirely obviated. Tt was believed that the enteric fever,
and especially its localisation, was connected with the presence in o
notable degree of the several conditions of unwholesomeness mentioned ;
and that in the older buildings of the prison (the E. prison where 13
of the 18 cases of fever oceurred) the state of the water supply, obtained
from a surface-well within the precinets, might have contributed to the
loealization.

A sub-committee of the magistrates investigated the different con-
ditions of unwholesomeness referred to, and in April 1871, as the
results of its deliberations, the water supplied to the IZ prison (and
which had been shown by chemieal analysis to be impure) was discon-
tinued, and a supply from a purer source introduced ; necessary changes
in ventilation and warming of the unwholesome cells were carried out ;
the effects of the sparer dietary of the ecarly period of imprisonment
were more closely watehed ; and the following changes were directed to
be made in the regulation of the earth-closets :—

19th April 1871.—*That the pans in the carth-closets be emptied and

* The dates of admission into the prisen and into the hospital of the several cases
of enterie fever were as follows :

o P Dates of Admission. Order of | Dates of Admission.

Cases of —_— Cases of —— - ——— -

Enterie . " Enteria

Fiver, Prison. Hospital, Fever. Prisomn. Hospital.
1 | March 11/70. | Nov. 21/70. 9 Aug. 10/70. | Dee. 11/70.
2 Sept. 17 eSR]. . R 10 Dee. 16 5 | 5 10 5
3 Ang. 24 R 11 Nov.23 ,, Jan. 12/71.
4 Jnn.hﬁ 7 AL 12 Nov. 26 ,, S |
5 April4 Rl | 13 Aug, 10 Ly
6 May 24/69. BT o) 14 | Jan. 2/71, Al Ty
i Oet, 370, Cri LB 15 Jan, 13 , P - T
8 June 27 ., Dec. 2, 16 April 20, Febh. & ,,

|

In addition, two prisoners from Coldbath Fields prison were admitted into hospital
Feh. 15th n:ml Fnl:u_l'.u‘th respeetively, both with enteric fever ; the dates of ad::}inl?i.ian
of these prisoners into the West Riding prison are not stated,
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cleaned at least three times a week. That the earth be not used more than On Exerement
once in the closets in the cells. That a scoop be supplied to each cell to be ﬁmﬁf“ﬁf&ﬁ,
used by prisoners in case of any defective or insufficient action in the Raaviife.
machinery of the closets. That earth after being used in closets, be not dried e
in the present drying house, situate in the A. courtyard of the prison, and I':{._";’;mf_'
which they recommend to be used for drying clean earth only. That printed
instructions for the use of the closets be placed in each cell, and the neglect

of them treated as a breach of prison rules, and that the closets be frequently

inspected by officers of the prison as to their observance.”

L]
L1
id
1
L3
(13
LS

The enterie fever had ceased before these various changes were made,
the last case having been admitted into hospital on the 17th February.
Sinee the alterations the general health of the prisoners has improved ;
there has been no occurrence of enteric fever, and the working of the
dry-earth system appears to give rise to no greater offensiveness in the
cells than the watercloset system. During an inspection I made the
number of instances of carelessness in the use of the earth-closets and
of waterclosets which came under observation was about the same, but
" the offence seemed to me more obvious from the watercloset than the
earth-closet.

This account of the presumed connexion of the outbreak of enterie
fever described, with, among other conditions, defective working of the
dry-earth system, I have given from the reports of Dr. Wood, written
at the time. The progress of the outbreak and the circumstances under
which it oceurred, do not suggest to me other than an incidental con-
nexion of the unwholesome conditions referred to with the enterie fever.
Information is wanting as to the prevalence, at the time of the outhreak,
of enteric fever in the town of Wakefield, and especially among houses
in the immediate vicinity of the prison, situated above the stratum of
ground from which the polluted well derived its water, When I in-
spected Wakefield in 1869, under instructions from the Privy Council,
tEa people living in those houses deposited their excrement, as the people
living there now still deposit it, in old privy-pits sunk into the stratum.
Dr. Wood took objection to the management of the earth-closets, at the
time of the outbreak, rather than to the dry-earth system. Of the
present management of the closets in the prison, he remarks in a letter
addressed to me on the subject, * As regards the earth-closets, with the
“ gupervision we now have, I can urge no objection to them pro-
“ fessionally.”

When Dr. Buchanan made his inquiry in 1869 as to the dry-earth
system he gave consideration to the great prevalence of diarrhwa in the
camp at Wimbledon, during the meeting of volunteers in the exeep-
tionally hot summer of 1868, aud which was held by some to have
arisen from the use of earth-closets in the eamp. It was shown by Dr.
Buchanan that this prevalence was not loeal, but was part of a general
prevalence, common to the camp and the whole of the metropolis, and
that therefore the assumed connexion with the use of earth-closets eould
not be sustained. I visited the camp during the present inquiry, and
the following table, prepared from figures courteously furnished to me
by Staff-surgeon Owen, the principal medical officer, and showing the
amount of diarrhea at each of the Wimbledon meetings {rom 1868 to
1874, is of interest, The use of earth-closets in the camp has been con-
tinued from year to year, and when I inspecied them on the eleventh
day of the present year's meeting (1874), the working of the closets in
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On Excrement  the volunteer encampments, under the charge of Moule's Earth-closet
\inoes. b Company, was admirable * (—

Radeliffe, :
ﬂgﬂlﬂh Wimbledon Camp.
slen.
1868, 1860, 1870. 1871, 1872, 1875, 1874,
F '+ iy 2 -| » _. L ] 3 : o .. 3
R PR R E S IERE I E R R NEIE N
: elel FIEl B 12 B |E Bt E
E E| 2 |] 2 |2 212|251 E 2] & |
21812 |Elg |BlZ |8l = |2 [A] &R
\ % .| pis| @] oo o] ess| 3| 40| 2] e33| 2] 607 | 1] e8| 1
i’?lﬁmm « = |1,17% |178 1070 | 33 |1157 | 21 |1.206,| 7 |L477 | 10 JL265 | 7 |L0oe) 1
Police - S| osg 45| ens | s] mas | 3| wse | S| @s5 | s 28| o] 28] 1
Camp Followers- | 207 | 60 | 419 | 18 g1 &) 441 | 4] 282 | T BT 1] 45| —
Totals - | 2158 |:ma 2425 | B9 |2,155 | 50 |2,308 | 16 |2.637 | 21 [2007 | o |s.000 | 3

II1.—Tai CHARCOAL SYSTEM.

Charcoal System,  The use of charcoal for deodorising, and subsequently disposing of
excrement, came under observation during the inquiry in connexion
with the operations of two commercial companies. One of these com-
panies is the Universal Chareoal and Sewage Company, Limited, and
the other the Carbon Fertilizer Company Limited.

The Universal Charcoal and Sewage Company has works at Salford,
in the Town’s Yard, where it manufactures a charcoal from street sweep-
ings. This charcoal, applicable to the various sanitary purposes to which
charcoal can be put, is not used in detail in the deodorisation of privies
in Salford ; but I had an opportunity of judging of its deodorising effects
on excrement in the manufacture of manure from mixed excrement and
charcoal which is carried on at the works of the Company. The deodo-
risation is complete, but as the operations of the Company do not include
the abatement of exerement nuisance in privies, although it contem-
plates the charcoal, from its peculiar cheapness, being put to this use,

and seeks a market for this purpose, any further deseription of the
Company’s objects and work do not enter into my inquiry.

The Carbon Fertilizer Company also manufactures a cheap charcoal
from seaweed, but in addition it uses this in a defined way for the
nbatement of excrement nuisance, and for the utilization of the excre-

* The dry-carth system had been adopted throughout the Broadmoor Crims
Lunatic Asylum, shortly before Dr. Buchanan’s inguiry, in cnnnaquzgae of n:gf
tinued prevalence among the inmates of a peculiar form of < fever,” so —called,
supposed at first to have been dependent partly on defective sewerage arcangements,

and partly on a water supply containing much vegetable organic mat
the l?me of Dr. Buchanan’s visit, the probability Df?a;lllfeative é?:n hn-rt?.;‘g ﬂﬁ;

part in the prevalence was helieved to have been entirely set aside, and as his
<hows, the nature and origin of the discase remained in obscurity, T am now able
to state that, subsequently to Dr. Bachanan's inqguiry, further doubts arising as to
the sewerage of the asylum, and the “fever ” persisting, a more mnrchinggexnmi-
nation was made, and defects so extensive discovered, that it was found 1

to reconstruct a considerable portion of the drains. With this reconstrnetion the
recurrence of the *fever " ceased, and no cases have been recorded sinee 1870,
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ment on a particular system. This system includes the charring of the %E!mmgt
excrement, after itz first treatment with seaweed chareoal, so that the Mr.J. Neften
exerement itself may be made available in removing nuisance from —
excrement, and profitable as well in this way as from the chemical pro- Charcoal System.
ducts distilled from it in the process of charring, or it may be con-

verted into a valuable manure, or may be used in both these ways as

proves best, The charcoal derived from the mixed charcoal and

excrement is called by Mr. Edwd. C. C. Stanford, F.C.S., the inven-

tor of the process, Cyele, ov X charcoal. It inereases in weight at

each reburning by the amount obtained from the excrement; and it

retains all the potash and phosphates of the excrement. From the

volatilized products which pass off during the charring, and which

include an inflammable gas of considerable illuminating powers, are

condensed ammoniacal liquor and tar: and from the ammoniacal liquor
sulphate of ammonia and acetate of potash are obtained. The cycle

charcoal, although wanting nitrogen, has a high estimated value as

manure, and when charged with the ammeonia distilled from it during

charring forms a manure of double the estimated value in its former

state, and designated by the Company “ nitro-carbon manure,”

My observations were necessarily limited to the action of the seaweed
charcoal as used for deodorising exerement. The proportions of water,

carbon, and ash in this cha as compared with wood and bone char-
coal are thus given by Mr. Stanford :—
Wood. Bea-weedl. Bone.
Water - N A -1 26, = - 30
Carbon - - 920 - - 630 - =
Ash - T - - . 34:0 - - .B7'8

Mr, Stanford observes on these results that seaweed charcoal resembles
more the charcoal from bone than from wood, but that it differs from
bone charcoal in containing more carbon and carbonates of caleium and

esium, and less phosphates of these bases. It is noteworthy that
in Mr. Stanford’s experiments no difference was observed in the action
of wood chareoal and bone charcoal upon organic matter, notwith-
standing the great difference in the proportion of carbon in them.

I examined the action of the seaweed charcoal asapplied to exerement
under the following conditions :—

1. Works of the Company at Dalmuir :—(a) A closet attached to the
office, used regularly by six or seven adult men, of which the receptacle
had not been emptied for 21 years, This receptacle received the whole of
the exerement and the greater portion of the urine, during business hours,
of the persons referred to. The seat of the closet has a lever action, and on
each use an ingeniously designed * chucker,” fed from a hopper, scatters
a suitable proportion of charcoal over the deposited excrement. A urinal
is also placed in the closet, of which the bagin is filled with charcoal,
and which communicates with the eloset receptacle. The receptacle was
opened for my inspection. All excrement was completely covered, and
the contents were dry and odourless. The contents were freely turned
over with a spade at my desire, but no odour was given off during the
process, (&) Twelve months’ accumulation in a large shed of mixed
charcoal and excrement of about equal bulks, from closets in various
manufactories and houses on the Clyde and in Glasgow. This great
mass was quite odourless, and a section eut into it showed excrement
refaining its form and unchanged paper, but without a trace of smell.
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(¢) Another accumulation of mixed charcoal and exerement, which had
been brought into the works a week before. This aceumulation had a
slight ammoniacal odour.

2. Messrs. J. and G. Thomsonw's Skip Yard, Clyde Bank. A privy of
36 seats, opening into a common vault, and used by 2,500 workers. The
vault constitutes a chamber, entered by folding doors on the level of the
ground, the closets forming a story above, approached by stairs. The
rule appears to be not to empty the contents of the vault until they
approach the ceiling. At the time of my visit the vault was being
cleared, and half the contents had been removed, leaving a section of the
undisturbed half extending from floor to ceiling. Notwithstanding this
newly exposed surface of the still great mass, there was no offensive
odour, except in one or two spots where from careless use of closet, or
an empty hopper, a portion of uncovered fresh excrement lay, The
mechanizm of the closets was similar to that already described.

3. Smallpox Hospital, Glasgow.—Here the charcoal is used with
pail-closets, and for the close-stools in the wards. In the closets a hox
with scoop is placed on the seat, and the nurse is held responsible for
covering the excrement deposited. Where this was properly done, the
deodorization was complete. The use of the charcoal in the elose-stool
was said to be to some extent objectionable, from the difficulty of cleansing
the vessels after its use, and from the amount of slop arising from this pro-
cess which had to be cast into the closet-pail. The contents of the pails are
deposited in a shed within the hospital inclosure, and removed at intervals
of three weeks to Dalmuir. The deposit in the shed at the time of my
visit was odourless, but moist when turned over. The hospital contained
100 patients, and 26 ewls. of charcoal were supplied to it twice a week.
This was abundant for the requirements of this number of patients, but
when the number had exceeded 200, some little difficulty had been
experienced in obtaining a sufficient supply of charcoal.

4. Bowling Green Terrace Glasgow, Stair, No. 4.—The closets in
this and adjoining stairs in the terrace have been built to communicate
by shafts (a filthy arrangement) with a common receptacle in the
basement. They were designed for dry-ash closets, and the closets of one
stair have been converted into chareoal closets, Although the mecha-
nism of one closet was broken, and the closets were dirty, there was no
exeremental smell from the shafts. But the inhabitants of the stairs
complained of occasional smell when the receptacle had been long
unemptied, The receptacle of the ash closets on an adjoining stair, it
must be stated, was also almost free from smell, other than that of ;.hg
ashes and dry-house refuse.

5. The Quay, Glasgow.~Two large public closets, one a Macfarlane's
irough without water, cleansed every alternate day ; the other manared
with charcoal, and containing a great aceumulation in its pit. The
former closet stunk unbearably, the latter had only such stink as
came from excrement deposited sinee the last distribution of charcoal
by the man in charge, this being effected several times daily. The former
in fact was a public nuisance, the latter an unnoticeable convenience,

The quantity of charcoal needed for the efficient deodorization of
excrement is stated to be by weight one-fourth that of dry earth:
and upon this estimate the supplies of the Company to the VAFiO0E
closets to which they furnish charcoal have been caleulated Mr
Stanford, taking the total excremental matters to be rem-:-v:ed p[*l:




93

head from a household annually to be 8 ewts. (of which § ewt. would On Excrement
be solid excrement), estimates that the quantity of charcoal required for i 7 e Y
the deodorization and utilization of a family of 10 persons would be Radelffe.
about 4 tons yearly, and that the amount of material to be removed, charcoal System.
making allowance for drying of the mixed exerement and charcoal, would

be between five and six tons in weight. The Company contemplates the

cleansing of the closet at long intervals, say once a year.

‘The examination of the charcoal closets in Glaszow and the vieinity,
proves, as was to be anticipated, that charcoal properly applied acts as
a most effective deodorizer of excrement, and that this action, in recep-
tacles kept dry, persists for an indefinite period. The assumption, however,
that the mixed excrement and chareoal may, therefore, be safely stored
for many months in the vicinity of or within the precinets of dwellings,
appears to me to be at least premature. We know too little yet of the
modes in which exerement acts in the production of diseuse to justify such
assumption ; and we are not less ignorant of the action of charcoal upon
the disease-producing qualities of exerement, Mr. Stanford’s researches
on the mode of action of charcoal on organic matter, suggests extreme
caution in our conclusions on this subject. He believes, from his experi-
ments, that the charcoal acts not as an oxidising agent, but simply as a
drier.®* The possible changes in a mixed mass of excrement and char-
coal which may oecur under various conditions of moisture and tempe-
rature are as yet wholly unknown. :

But apart from these considerations there is the simpler question of
the success which would probably be obtained among a mixed population
in the ordinary use of charcoul as a privy deodoriser. The experience
of Glasgow, even to the present time, shows, that there is no such surcty
of action to be obtained in this respect as Mr, Stanford and his Company
contemplates, and that notwithstanding the great advantages accom-
panying the use of charcoal in deodorising execrement, the frequency of
its removal from houses should be governed by other and wider
considerations.

At the time of my visit to Glasgow, the Company had entered into a
contract with the Corporation of Oldham to apply its process to the
disposal of excrement in that borough. The preliminary arrangements
for earrying out this contract had not been completed when this inguiry
came to an end.

Sror NUISANCE,

The abatement of nuisance from slops, including under that term the swop Nuisance.
whole liguid refuse of a household, is part of the wider question of the
disposal of sewage. The same principles apply in dealing with slops as
with sewage, the two subjects merging the one into the other. Certain
typical methods of slop disposal, here described, came under observation
during this inquiry.

# % (p the Action of Charcoal on Organic Nitrogen.” Jowrnal of the Chemical
Society, Jannary 1873,
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1. In certain new cottages at Halton (Bucks), on the estate of Sir
Anthony de Rothschild, the slops are conducted by a drain to a small
water-tight receptacle in the garden, whence it is proposed that they
shall be ladled from time to time for garden purposes. These coitages
are provided with earth-closets, and esch cottage has attached to it 40
poles of garden ground. It is calculated that the manure from the
earth-closets and the slops may be all utilized in gardening this plot.

2. Another method of disposal is followed at the cottages of the
Industrious Aid Society, Hereford, Here sub-irrigation is used to get
rid of the slops. Each cottage has a garden plot of a sixth of an acre,
and in this plot sub-irrigation drains are laid for the slops, with small
catch-pits at intervals, The slops, however, exeept when in large
guantities, as the contents of a washing tub, penetrate but a very short
distance into the drains. The porous loamy soil readily absorbs the
liquid and no nuisance arises, Earth closets are attached to these cottages,
as already described in the section on the Dry-Earth System.

3. A third method of disposing of liquid house refuse combines the
two former methods, developing the first described into a system.
This has been devised by the Rev. Henry Moule, M.A., vicar of
Fordington, Dorsetshire. Mr. Moule, whose name is commonly associated
solely with the dry-earth system of exerement disposal, has by no means
limited his attention to that system alone. The dry-earth system, indeed,
is perhaps most correctly deseribed as a part of a more general scheme,
which Mr. Moule iz engaged in maturing for dealing with the whole
refuse of a household. As part of this scheme T witnessed in a small
plot of garden attached to his house the successful disposal and utili-
zation of the whole of the liquid refuse of the household, This refuse flows
to a eatch-pit in the garden, which has an overflow into a sub-irrigation
drain. The garden is coltivated by alternate cropping, the only manure
applied to it being the fresh slops, which are ladled from the eateh-pit
and distributed to the garden daily. Luxuriant successive erops of
rarden vegetables are obtained in this manner, and Mr. Mould is of
opinion, as the result of his experiments, that the liquid refuse of a
family of from 17 to 20 persons can be thus profitably used on five or
six perches of ground, as many as three or four crops being grown
yearly. The following illustration of Mr. Moule’s procedure may be
given : On two perches of ground from which potatoes had been removed,
drills were run, and after these had been saturated for two days with
slops, broecoli was successfully transplanted to them in blazing sunshine.
Then between the drills holes were made to the depth of 10 inches and
prepared for subsequent transplantation of cabbages by filling them
again and again with slops. Meanwhile on both sides of each row of
holes a row of antumn carrots was sown,

So far as this inquiry was concerned the method described appeared
to be a very feasible way of obviating nuisance from slops where garden
ground and intelligent labour were available for its adoption.

4. A fourth method of disposal of slops, in which the difficulty of sub-
irrigation by gravitation from the ordinary flow is overcome, has been
invented by Mr. Rogers Field, C.E. Mr. Field is the owner of two
cottages, at Shenfield, near Brentwood. When these cottages came
into his possession they had much adjacent nuisance from their privies
and from the accumulation of slops in contiguous ditches. Mr. FiBl-ti
converted the privy pits into smaller watertight receptacles, with
the object of their being used as earth-closets, but he failed, from
inability to exercise frequent supervision, to induce the cottagers
to use the earth. He sueceeded, however, in preventing soakage
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of excremental matters from the privy-pit into the und and on Exerement
in diminishing considerably their accumulation, and thge.m nuisance JUisanees, by
therefrom. For some time he was puzzled in what manner to get rid Radelie.

of the slop nuisance, the irregularity and smallness of the flow foili i Naslaaiton.
hm! I an attempt to direct it a sufficient distance along suha:ﬁ

drains for any useful purpose and for the complete avoidance of nuisance.

At length he devised a plan of accumulating the slops in a tank and
discharging them at intervals rapidly by means of a syphon. The kind

of tank first designed, and of which a pair have been in action at the cot-

t%tu in question over six years, is shown in the accompanying drawing

(Fig. 12). When this tank is full, a little additional slop thrown down

Fig. 12,

WASH HOUSE FLOCGR

Fig. 12, A, a tank of about 33 gallons capacity, covered with moveable stone
cover B, and provided with a ventilating pipe (C), which is carried up the outside of
the cottage. The ontlet from this tank consists of a siphon pipe (1)), so arranged that
when the liquid in the tank rises above the top of the siphon, it becomes charged,
and empties the tank very rapidly. As soon as the sewage is lowered to the level
of the bottom of the siphon (which is a short distance above the bottom of the
tank, s0 as to leave a space for the deposit to be cleared out periodically), the
giphon is thrown out of action, and allows the tank gradually to fill again with
gewage. The siphon discharges through a small well (E) into a drain (F) leading
to the sub-irrigation drains, which latter consist of common 2-in. agricultural drain-
pipes laid about 12-in. below the surface of the cottage gardens.

the sink starts the siphon in action, and the contents are emptied with
sufficient rapidity and force to carry them a considerable distance along
the drains attached to the tank.

The action of this tank, as far as the ahatement of slop nuisanee is
concerned, has been complete, and except an occasional cleansing at
somewhat long intervals, and an examination of the drains with which
it is connected in order to obviate any stoppage, its operation has in-
volved no trouble. But sundry defects in the action and arrangement of
the tank were brought to light by experiences The point of entrance of
the sink drain was undesirable, the slops backing up in the drain as
the tank filled, and the water from the bell-trap of the sink being
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occasionally emptied by the suetion action of the siphon. It was objec-
tionable also that urine from the bed-chamber and in chamber slops
could not be poured into the tank execept from the sink. Again, the
quantity of water required to start the siphon when the tank became
full was too large, and it happened that smaller quantities thrown down
the sink at this time would simply cause an overflow through the
siphon, the slops dribbling away until their level in the tank fell to
the level of the siphon’s bend. These defects have been remedied by
Mr. Field, and the flush-tank as now designed and fabricated in iron

Fig. 13.

.,-u_,h._.-'u"-'.'-\.- "-'I:- "-:T_‘.l"-""_'l.'_" ::.:.'l'.‘\.'l--.".' ‘u..r'.J\.:ﬂ—q' l

Fig. 13. This apparatus consists of a cylindrienl watertight iron or stoneware
tank (A). This tank has a trapped inlet (B), which also forms a movable cover to
give access to the inside of the tank, and a socket () for a ventilating pipe. The
outlet consists of a !-ip]lul‘l. {:]}L B0 arrmlgcd that no discharge takes ]llncc till the
tank is completely filled with liquid, when the siphon is brought into action and the
contents are immediately discharged. The inner end of the siphon is protected by
a wire-strainer (1), and the outer end enters a discharging trough (F), which is made
to turn round so that its month may be directed as required to connect the tank with
the line of ountlet pipes (G). This trough has a cover which ean be removed to
give access for cleaning.
or steneware, appears to be perfect in action. A drawing of this tank
is given in Fig. 13.

t will be observed in this fizure that the sink drain opens outside
the tank above a trapped inlet; and that the long limb of the siphon
terminates in a small trough. This trough is so arranged that any
trickle of slops along the siphon quickly closes the outlet; and con-
tinuation of the trickle after this closure, frem air contained in the
siphon being carried along with the liquid, exhausts the siphon sufficiently
to cause it to be brought into action by the preponderating atmo-
spheric pressure upon the surface of the liquid in the tank. By this
ingenious arrangement a much less quantity of liquid thrown down the
sink will start this siphon in action than in the tank first designed, and
abortive flow from the tank is obviated. i

The flush-tank is made of different sizes, varying in capacity from 16

to 30 gallons, exclusive of space for deposit. When in econtinuous nse
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the interior should be eleansed and the deposit (a useful manure) removed On Escrement

every month. ﬁﬁ' ‘.i‘“f%‘é‘&'éﬁ

I subjoin a plan of the cottages at Shenfield and the arrangements of Radeliffe.
their drains., (Plafe XXXV.) The sub-irrigation drains, formed of s10p Nuisance.
2-inch agricultural pipes, are laid, at a depth of about 12 inches, upon a
bed formed of larger agricultural pipes divided longitudinally in half. If
this bed be properly arranged by a skilful workman in the first instance,
subsequent examinations and replacing of the drain for the purpose of
removing stoppages (which should be done every twelve months) may
be effected by an ordinary labourer. The sub-irrigation drains are con-
nected with the flush-tank by a longer or shorter portion of water-tight
drain, according to the position of the irrigated land with reference to the
house. In eases where it is requisite to prepare the soil first for irri-
gation by subsoil drainage it is necessary in laying the drains for sub-
irrigation with slops so to place them that their contents may not
pass unaltered into the land drains. It is also necessary, for the same
reasons, to give regard to their relation to wells used for drinking
purposes or cooking.

Each of the ens attached to the cottages at Shenfield measures
T perches ; but Mr. Field is of opinion, from the experience of the flush-
tank at these cottages, that four perches would be sufficient ground for
the effective disposal and utilization by sub-irrigation of the slops from
an ordinary cottage.

The foregoing invention for separate houses has been further de-
veloped so as to meet the general wants of a community by Mr. J.
Bailey Denton, C.E., in conjunction with Mr. Field. The same diffi-
culties have been experienced in dealing with and utilizing readily,
economically, and inoffensively, the liquid house refuse of villages and
towns, as with that of separate houses, and from the same causes, the
ordinary insignificance, and occasional irregularities of flow, To meet
these difficulties Messrs. Bailey Denton and Field have designed a tank
termed by them © The Automatic Sewage Meter,” which is constructed
on the same principles as Mr. Field's self-acting flush-tank. This
¢ meter” provides for the accumulation of the liquid refuse and for its
automatic discharge, at definite intervals, in quantities admitting of
distribution over land by gravitation, for purposes of irrigation. A
meter of this kind has been in use about three years in the hamlet of
Eastwick, near Leatherhead, in Surrey, and its operation, particularly as
part of t{]ilu?ll sanitary arrangements of the village, may there be studied
v use a

a.stwil:kji.s a hamlet of 13 houses, including the mansion of the pro-
prietor and the farm homestead; and it has a population of about 1445,
In devising a system of excrement and slop disposal for the place, any
Eeneml plan of water sewerage had to be set aside, the water supply
erived from wells being variable in quantity, and at no time too
abundant for ordinary domestic use, irrespective of waterclosets. The
common privy was retained for the cottages, but the privy-pit was con-
verted into a water-tight receptacle benesth the floor of the eloset, and
the cottagers were instructed to throw into it above the excrement the
refuse ashes, and to remove the contents of the pit monthly for use in
their gardens. Four waterclosets exist and five earth-closets for the
use of the mansion and its precinets; and one watercloset and three
earth-closets for the use of the farm homestead. To provide for the
liquid house refuse of the hamlet, and for the drainage of the farm
buildings, the scheme of sewerage was carried out by Mr, Bailey Denton
which is shown in the accompanying plan ( Plate XXX VL), and which
has an outlet in a meter tank, of which the plan and section are given

in the following figures (Figs, 14 and 15).

H 289, G



98

Tue AvToMATIC SEWAGE METER-TANK (PLAX).

Fig. 15.

c

Tue AvroMaric SEWAGE METER-TAXK (SECTION).

Figs. 14 and 15, A, the metertank; =, the straining chamber; &, the strainer;
¢, slnice-chamber, with sluices, ¢, governing communieations with straining chambers ;
D, overflow ; B, sewer ; ¥, sloice for draining off sediment through the pipe 6 ; 1, siphon;
1, delivering pipe.
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The tank is in two compartments, to admit of cleansing without gn.ﬂmmnmt

entire disuse. It has a capacity of 500 gallons, and it fills and dis- v 7. ¥eten
charges in ordinary dry weather three times in two days. The several Badeliffe.
discharges are directed successively on different portions of a plot of Stap Nuisance.
ground prepared for the purpose, and which measuring 3 roods 3 perches
serves ordinarily for the effective and profitable utilization of the whole
liquid refuse of the several cottages, the mansion, and the farmstead.
The drainage of the latter includes the flow from eattle sheds and stables,
in which from 15 to 20 animals are always present, and about 30 head
of horned cattle, and 80 horses at intervals, The drainage of a large
pigzery also passes to the tanks,

Luxuriant crops have been grown upon the irrigated land, last year's
crop consisting of the thousand-headed cabbage. Of this crop, M.
Hutchinson, the steward of the estate, says :—* Besides thriving =0 well
“ upon the sewage, it is an excellent food for milk cows, being less
“ strong in taste than the drumhead and not having any but a good
% effect upon the milk. The thousandhead can also be used as human
% food. I estimate the value of the crops obtained at 25/, per annum,
“ or at the rate of 32/ 10s. per acre ; and the ountlay in attendance upon
“ the land and the regulator (* meter ™) I put down at 7/, 16s.”

Mr. Bailey Denton, to whom I am also indebted for the plan, has
courteously sent me the following statement of the cost of the works
above desecribed, including the “meter™ and the preparation of the
land, and he remarks upon this statement that:—* the yearly return,
¢ after deducting the cost of attendance upon the sewaged land and
¢ pegulator cannot be less than 17/ per annum, so that already a retarn
% of about 5 per cent., on the outlay is gained, while there is every
¢ prospeet of increasing that return as the quantity of sewage dealt
% with becomes greater and its treatment becomes better understood.”

-

Eastwick Sewerage.

£ o d

To payment for labour - - - - 179 4 0O
» n pipes - = = - 108 7 2

e » Stone, lime, cement and sand - 12 14 0

5 y iron and lead work - - 20 5 1

& » carringe of materials - 1 9 1
Travelling and incidental expenses - - 312 0O
320 11 4

In regard to abatement of slop nuisanee, and I may add also largely
of farm nuisance, among a rural community, the arrangements at East-
wick are the most complete and satisfactory I have yet seen. Notwith-
standing the contiguity of the irrigated land to the mansion, no nuisance
is experi&uced from it, whereas previous to the present m:mngeulents,
when the slops of the mansion and cottages found their way into
neigh'!mtlring ditches and decomposed there, gonsiderable nuisance had
existed. With some structural alterations in the privies (the principles
of which are stated in their proper place in this report) and such
needed supervision as will now be obtained fm_nj the Sanitary Authority
appointed under the Public Health Aect, 1872, the arrangements at
Eastwick may be regarded as a pattern to be followed by villages and
small towns similarly circumstanced.
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From what has already been said it may be inferred that the *“ Auto-
“matic Sewage Meter” admits of wide application in removing the
difficulties whieh often beset the disposal of the sewage of communities
larger than Eastwick. It simplifies the whole question of dealing with
the sewage of small towns, villages, izolated institutions, and mansions,
while securing the most efficient application of the sewage to land, both
for purifieation and utilization, with the least expenditure of labour.

5. In my observations under the head of Gloucester, I have referred
to certain experiments of Dr. Franciz T. Bond, on the depuration of
slops by a combined process of straining, chemical precipitation, and
filtration. These experiments should be had in mind as at least giving
promise of successful dealing with slop-nuisance under conditions to
which the simpler methods already deseribed might not be applicable.

The various methods of slop-disposal which have been described meet
the greater number of the conditions under which slop-nuisance is apt
to occur. 'With the exception of Dr. Bond’s method, all dispose of the
slops by distributing them to the soil either upon or beneath the surface,
or in both ways, intermittently—in other words, by infermittent
urigation.

J. NETTEN RADCLIFFE.

31st December 15874,

LONDON:
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MANCHESTER CORPORATION.
DRY ASH CLOSET. ELEVATION.
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SALFORD CORPORATION.
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