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medied more effectually or cheaply by chemical
agents, which your Medical Officer, after his in-
vestigations can suggest, than by any of the pro-
cesses to which I shall refer, it will be my duty to
deal with the practical application of his views in a
Supplementary Report.

ON THE VENTILATION OF SEWERS.

Before considering the practicability of ventilating
sewers by any of the means which have been sug-
gested, or by any other mode than that adopted at
the present time, it will be well to lay before you
some preliminary information with regard to the
necessity which exists for ventilation, and what has
been already done with the view of effecting it,
without the creation of a nuisance or causing
injury to the health of the community.

ORIGIN OF THE EXISTING MODE OF
VENTILATION.

In former times, sewers were built for the sole
purpose of carrying off the pluvial waters, and those
which by chance or otherwise were thrown upon
the public ways. The discharge of faecal matters
into them was forbidden under penalties, and the
chance of its introduction diminished both by the
slight depth of the sewers relatively to the base-
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mephitie vapour, which sometimes was the case
near the heads of the sewers, but at few other
points of them.

In the course of time the severity of the prohibi-
tion of aught but the pluvial waters lessened; the
increase in the consumption of water for domestic
purposes, rendered its discharge into the cesspools
highly inconvenient; a relaxation therefore in
favor of waste water, as from sinks, and other
channels, appears to have been made, and it was
allowed to flow by drains into the sewers. It may
be safely assumed that thenceforth, most of the
waste fluids of every description which could be
discharged by that means, were so, and the usage
of the sewers for their modern purposes may be
said to have partially commenced.*

* ¢ In London, the open and daily removal we have deseribed,
was early superseded by eesspools, and in the better houses a
drain was carried from the kitchen and offices into the cesspool ;
but it must not, in justice to the owners and occupiers of houses,
be forgotten, that at this period all passage of night-soil and
filth from the cesspool to the sewer was an indictable offence,
and perhaps necessarily so, for there not being then water
enough to carry the soil along the drain, the latter would have
been liable to be choked, and would have caused the cesspool to
overflow ; nor would any moderate inclination have kept the
sewer clear, if the soil had been allowed to pass into it. Under
the then existing cirecumstances, it was the duty of the Com-
missioners of Sewers, or of the other authorities, to enforce
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ann organic change in the system took place; in
1848 the City Commission of Sewers obtained its
Act for sanitary purposes, which became operative
upon the 1st January of the following year, for the
first time indeed then, was this discharge into
the sewers legalised: previously a penalty might
have been enforced for such an usage of them,
but henceforth within the City of Iondon those
incurred a penalty who failed, upon notice, to con-
struct the drainage of premises in such a manner,
as not to discharge all waste waters and faecal
matters directly into the public sewers, of which
the full utility, was therefore, for the first time
recognised by statute: this Act was speedily followed
by others for the remaining area of the metropolis,
and for the entire country, the Clauses of the City
of London Sewers’ Act being the basis upon which
they were framed.

Complaints of the effluvium from the gullies,
appear to have been made before the year 1830,
and to have grown louder and stronger after that
date ; my predecessor in office, in a Report dated
27th October, 1840, in allusion to this, says: “Owing
to the vast increase of the metropolis, and to the
impracticability of preventing the drainage of all
the filthiest refuse of houses into their adjacent
sewers, together with their more pungently offensive
products of gas-works, chemical laboratories, and
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and through the closets (then generally untrapped)
into dwellings. To obviate this, ventilating shafts
connecting directly with small iron gratings in the
centre of the carriage-ways were then formed: this
mode of ventilating was also first adopted in the
City, and the system of trapping the gullies (with
numerous modifications in manner) and ventilating
the sewers in the centre of the carriage-ways, spread
throughout the length of the metropolis, and is
still the only mode adopted here. It was likewise
so throughout England, excepting in experimental
instances, until recently, when ventilation has in
some towns been effected by connecting the rain-
water pipes of houses with the sewers,

At the end of the year 1848, all the gullies
within the City of London had traps affixed to them;
those originally used had been found to be of a
construction not well adapted for their purpose, but
others of an improved design were rapidly replacing
them ; and the whole of the sewers were ventilated
by the shafts before described. The City was at that
time the sole district of the metropolis where
trapping the gullies, and ventilating in the centre
of the carriage-way had been carried out as a com-

plete system, and I believe still continues to be the
exception.
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system, if judgment may be formed from the corres-
pondence which has come officially before me, and
what from time to time has appeared in the journals
of the day, has arisen from one cause only, viz., the
escape of effluvium from the street gullies and
ventilating shafts; if a more extended view of the
question has been taken by some, it has certainly
not been apparent, and it seems probable that, had
the repeated demands for closing the ventilating
gratings been complied with, the increased noxious-
ness of the escape of gases by the house drains,
which would have resulted, might have been re-
garded simply as a domestic evil, for which the
cure was to be sought privately, and individually by
those who felt the annoyance, and a broad compre-
hensive remedy have been for a still longer period
nnlooked for.

I append a list of accidents which have occurred
through deficiency in the ventilation of sewers,
and which will be, perhaps, more instructive than
any amount of reasoning upon the subject. See
Appendiz A.

That accidents are certain to occur, unless means
be adopted to prevent the accumulation of gases in
sewers, will be admitted after the perusal of the
instances given in the Appendix, which have been
collected from such information only as I have

B
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much progress has been made in London towards
checking them, and their foulness has been percep-
tibly lessened; but nevertheless at periods, their
emission takes place, not only from the openings to
the sewers in the streets, but from almost every
inlet. I do not attempt to discuss how far this,
among the numerous causes physical, and moral,
now said to be preventable, may determine the
death rate of large towns; for private judgment in
these matters has long been handed over entirely
to the medical profession, who are alone it is said,
capable of determining upon them. It is unneces-
sary therefore for me to recite the instances which
have been given, of illness and death resulting from
exposure to these emanations, in a less concen-
trated state, than when in the sewers; I assume
here, that the injury resulting to the whole popula-
tion from them (for all are exposed more or less if
one is) is admitted, that their emission at all times
is to be prevented at any cost, and unless it can be
accomplished by chemical agencies, that it must be
by an efficient.system of ventilation.*

* Hitherto there has been apparently, much unity of opinion
among medical men who have written or spoken publicly upon
the hurtfulness of emanations from sewers; there has been
almost equal unanimity upon the subject of the injuriousness of
the existing condition of the river; but in the quarterly Report
for September, 1857, of Mr. Robert Barnes, M.D., F.8.8,, to
the Shoreditch vestry, a very opposite view, supported by an

B 2
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be dealt with by your medical officer, Dr. Letheby ;
but for my purpose it will be sufficient to particu-
larise three of the most common, and the most
dangerous, and the leading characters of which

facts ? If the theory be true, we ought to trace the deadly
influence of the river. 1st. And in the severest degree amongst
those who live on its waters. 2nd. In those who dwell near its
shores. 3rd. We ought to find comparative immunity from fever
and diarrhceca amongst those who live at a distance from the
river. These are points that admit of being determined by
observation; by the comparison of the returns of the Registrar-
General, and of the weekly register of new cases of sickness
compiled by the association of Medical Officers of Health.
Chemistry and microscopy may indeed prove the existence of a
small proportion of living and dead organic matter in Thames
water : this kind of proof is all that has been advanced in the
elaborate mass of documents that form the appendix to the
Report of the Referees on the Main Drainage of the Metro-
polis ; but to prove the actual presence of this organic matter
is a different thing from proving that it acts perniciously upon
the health of the population. The effect of the Thames upon
the public health is not be determined by chemieal, or engineer-
ing science. Nor ought it {o be taken for granted. It is a
question for medical observation and statistical analysis. The
evidence of these has not been called.

“ From the special opportunities of observing the forms and
progress of disease prevalent on the Thames, from careful
inquiry into the origin of those diseases, from a comparison of
the sickness of the Thames with the sickness of Shoreditch,
and from the periodical examination of the water of the Thames
under the varying influences of tides, wind, rainfall, and tempe-
rature, in which I have been aided by Dr. Odling, the medical
officer of health for Lambeth, the conclusion has been forced
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the average level, and lingers there until freed by
ventilation. Accidents from this gas, it has been
seen, have frequently occurred, and still take place
from time to time. See Appendiz A.

Sulphuretted Hydrogen, is the gaseous product
of putrid decomposition ; it is found in nearly all
sewers, more or less concentrated, and more or less
in combination with other gases; it hovers over
accumulations of decaying matter, and gradually
concentrates in the absence of air currents to dilute
orremoveit. When of a certain degree of strength,
its inhalation causes illness, and not unfrequently
sudden death. It 1s this gas which mainly con-
stitutes the stink of sewers; it is its sickening odour
which escapes from untrapped gullies, from the
ventilating gratings in the streets, and from the ill-
secured inlets fo drains in the interiors of houses,
Although slightly inflammable (I have witnessed
its ignition more than once in the sewers), serious
accidents rarely have occurred owing to its taking
light therein.

Carbonic Acid Gas, is the choke damp of the
mines: like Sulphuretted Hydrogen, it is also spe-
cifically heavier than the atmosphere; it is quite
uninflammable, but nothing in the whole range of
gases is more deadly, and its inhalation in a con-
centrated state, and even when largely diluted,
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ensued, and that an atmospheric current shall be
maintained with that of the water towards the
outlet.

2nd. By increased cleanliness in the existing
sewers.

3rd. By the deodorisation of all feecal matters
before passing into the sewers.

4th. By disinfecting the sewage waters, by che-
mical agents applied in the sewers.

5th. By the extinction or neutralisation of
stench, by the application of gases, made in the
sewers.

6th. By a copious dilution with water of all the
matters cast into the sewers.

‘With regard to the first suggestion. If the end
could be attained by such means, it could only be
so in a district having an entirely new system of
sewers and house-drains, coupled with an ample
and well-regulated water supply; reliance how-
ever has been placed on such an arrangement at
Croydon, and has failed ; and the impossibility of
effecting it by such means has been found in other
places. In truth such a system may be theoreti-
cally conjectured ; but no practical engineer could,
I think, even have hoped for its accomplishment ;
for to proceed upon the assumption that any system
of sewers and drains, complicated as the best
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be effected solely by the agency of the water running
through them ; for although in some cases a decided
current of air was shown in the same direction as
that of the water, in no case did it approach it n
velocity ; and it uniformly decreased in velocity as
the air was distant from the surface of the water,
and generally speaking, at a short distance above,
it was entirely lost.

The direction of the air-current, was however by
no means uniformly with the water; sometimes it
drove in the contrary direction to it, at other
places it was perfectly quiescent ; in many instances,
even when the flow of water was considerable in
quantity, and had a high velocity, the air imme-
diately in contact with it travelled along it, for some
distance, then returned against it at a higher level
in the sewer, and re-descended after i1t had reached a
certain point ; nor was there any local cause detected
to which this rotatory action could be ascribed.

These observations were made in sewers ventilated
upon the present system, at points in them as far
removed from the direct influence of the ventilators
as possible ; but that their action was at times felt,
there can be no doubt; and to it must be ascribed,
in a degree, the contradictions manifested in some of
the results which ensued ; butin sewers without the
ventilators the air-currents are also variable, for local
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of water, unless the effect of the water-blast as
applied to mines, suggested an analogy; but the
difference between the circumstance of water falling
freely from a height, with all the velocity due to
gravity unimpeded, and that of a current of a sewer
is so very great, that it scarcely seems possible that
it could have originated such an erroneous expec-
tation; and the fact must have entirely been lost sight
of, that the natural current of the air in a sewer,
beyond the influence of the water, is directly in the
opposite direction to its flow.

With regard to the second suggestion : The con-
ditions sought are nearly the same as by the
previous one, and their consideration might, per-
haps, be conveniently taken together; the aim of
both being a high condition of cleanliness, conse-
quent upon the rapidly passing off of all organic
refuse. Now it cannot be doubted, that the freer
sewers are from deposit, the less the stench will be
from them, and it is of the utmost importance that
the greatest care should be taken, to maintain them
so; but even with an entirely new system it has
been shown that detentions will take place, and in
sewers like those of the metropolis, a large portion
of which are at least a half a century old, and of
which the structural arrangements are far from

being those which our present knowledge ELIJPIEWEE,
accumulations are certain to occur.
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emanations will be mitigated; buat there is but
little hope that, with the highest practicable con-
dition of cleanliness, their contents will not give off
their gases, which will rise variably as at present,
from the ventilators, or gullies, and will only differ
in intensity, as atmospheric conditions militate
against, or favor their issue.

As to the third proposition: The mode that has
been suggested for effecting it, is to throw down
each closet after it has been used, a certain quan-
tity of cheap deodorising agent, and that the closets,
when fitted up with the means of applying water,
should also have cisterns containing deodorising
fluids, so arranged as to discharge portion of their
contents into the basin, at the same time with the
water. ¥

Most persons are conversant with the difficulty

* The first proposition of this character, that [ am aware of,
being made public in this country, was in a pamphlet, called
« Sanitary Reform and Agricultural Improvement,” written in
1848, by C. F. Ellerman, Esq.; it has been frequently suggested
since then.

The disinfecting fluids which have been most prominently
before the public in England during the last few years are those
of Ledoyen, which is a solution of nitrate of lead ; Sir William
Burnett’s, which is a solution of chloride of zinc: and M.
Ellerman’s fluids, which were either a solution of chloride of
iron, or a solution of pyrolignite of iron,
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The expenditure also for carrying out the system,
would, if practicable in other respects, be very
great, and would always be regarded as a perma-
nent tax by the inhabitants. The chemical agent
might at once destroy all hope of the utilisation
of the sewage waters, and it may be questionable
(if the agent applied was similar to that in use
on the Continent at the present day) whether

the present metropolitan area of 15,249,777 cubic feet, which
is equivalent to 95,311,106 gallons.””—See ¢ Report on Metropo-
litan Drainage,” by Messrs. Galton, Simpson, and Blackwell,
Engineers, 31st July, 1857. Page 14.

In May 1853, Messrs. Bazalgette and Haywood assumed
the discharge from the North side of the

Thames at ....... S bk 1 P vesss 9.100,000 cubic feet. -
O S O U AT Gl are o 5a ol oFat e slarte n n 3,000,000

£ 4}

Total. ....... 12,100,000 i

See Report upon * Scheme of Great London Drainage Com-
pany,” by Joseph William Bazalgette and William Haywood,
May Tth, 1853.

At the period of that Report, the gaugings that had beer
taken of the sewers were of a most imperfect character, and
altogether the information at hand, of the most meagre description.
An estimate of the discharge was therefore made with much
difficulty, but making allowance for the increased water supply
since that dale, and the additional area included by Messrs.
Galton, Simpson, and Blackwell in their gaugings, the
12,100,000 cubic feet was most probably closely upon the true
discharge at fhat time,.—\W. 11,
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of it as in England, renders the systems entirely
different, and the difficulty of application in the
latter instance infinitely greater.*

In every respect therefore, the successful adop-
tion of such or similar means, in connection with
the existing water-closet system in use in Eng-
land generally, would be found to be utterly 1m-
practicable.

As to the fourth proposition: The question of the
possibility of effecting the deodorisation of the
sullage of towns by the application of chemical
agents made in the sewers, has recently been
brought with prominence before the public by
Dr. Angus Smith, in a lecture upon disinfectants.
This is in principle the same, or nearly so, as the
one just adverted to, the difference only being that
the application is to be made in the sewers them-
selves, instead of in the closets of houses. The
process as proposed, may be best described by an
excerpt from the lecture itself. The Doctor
says i— ‘

“The great object desired is to purify towns.
We propose to disinfect the whole sewage of a town

* Dr. Letheby informs me that this is a solution of chloride of
zine.

¢ 2
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The agent suggested to be used, is termed
“ McDougal’s Disinfecting Powder,” and is appa-
rently the result of the chemical labours of Dr.Smith
and Mr. McDougal. Itsvalue as a neutraliser of the
emanations from sewage-waters, I give no opinion
upon ; but it may, perhaps, be reported upon by
Dr. Letheby, within whose province such opinion
lies. I confine myself entirely to the question of
the practicability of its application to sewers and
of all similar applications, for the remarks will
apply equally to them all. |

It is proposed to throw quantities of this powder
into the main sewers at various points along their
lengths. Now, the main sewers in London run
with velocities varying from one to three miles per
hour, and even more; and some of the most im-
portant of them discharge, at periods of the day,
(in dry weather) from 1,000 to 2,000 cubic feet per
minute, the same sewers discharging not one-fourth
the quantity at one period of the day that they do
at another: owing to this alone, the adjustment of
the proper quantum of disinfecting agent would be
very difficult, and, in times of rain, an utter impos-
sibility. It is not indeed easy to conceive how aregu-
lated application can be thus kept up at any time, to
be effectual, unless the quantity employed be always
largely in excess; and, however cheap the material
may be, quantity must be a matter of importance.
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To effect its object thoroughly, a graduated
supply of the agent should be introduced each
minute by night and by day at the heads or
summits of the thousands of sewers in this
metropolis. No hopes can be entertained that any
such system can ever be carried out successfully,
and its difficulties have evidently never been un-
derstood by the projectors; yet if disinfection of
all feecal matters is to be properly made, it must be
by beginuing not only at the head of every sewer,
but at the heads of the drains, and by dealing with
the matters almost as soon as rejected ; in fact, to
deal with them in the mode laid down in the
previous suggestion ; this is, indeed, evidently con-
templated, for the lecturer says—* So that all the
main arteries may be rendered pure, air rushing
from them into private sewers only, which each
may disinfect for himself. If disinfection of private
sewers should become common, the public use
might be given up.” Thus, he clearly indicates the
former mode, of which the objections and the all
but invincible difficulties have been already seen,
and of which if they were not so, the propriety
may still remain to be questioned.*

* Since the above was written, I find, by a pamphlet sent me by
Mr. McDougal, that he proposes to employ a fluid for this pur-
pose ; but the difficulties attending its suceessful application
are equally great, and all the remarks made in reference to the
usage of the powder apply with equal force.






41

cibly their adoption; but that if these could be
overcome, that they would require such nice ad-
justments, in respect of quantity, to suit the varying
atmospheric and other conditions, as it would be
practically impossible ever to make with the
balance just sufficient to destroy the stench, and no
more, so that one or the other would always pre-
dominate; and that, in addition to other minor
objections, they would be attended with great
perpetual outlay without commensurate benefit,
and would, therefore, be but failures at a large
cost.

As to the siwth suggestion: It is only to be
observed that cold water checks decomposition, and
that no doubt an almost, if not a complete,
deodorisation may be effected, if the dilution of
the offensive matter be carried to a sufficient extent,
although what the quantity is that will be required
I am unable to say, but more water delivered at
the main sewers only will not effect this—the main
sewers are those where water is least required, as
there is enough already there to effect most
purposes; any additional supply must be uniformly
distributed, so that each house and each drain shall
have its fair lavement—it then will find its way
into the main lines, and thus run through, and
improve the whole of them.
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supply system in its integrity ; for the waste where
it has hitherto been tried, is serious. In the town of
Boston in America, in 1853, it reached fifty-five
gallons per head per diem, and has since I am
informed reached seventy gallons; but the sources
of supply for London will not bear a parallel con-
sumption, which indeed rather deserves the term
of profligate waste ; and it is quite probable that by
the agency of water-meters, now coming rapidly
into use, or by means which will be adopted to
check waste, the consumption will not exceed, in
future years, thirty gallons per head per diem; in
fact will not exceed the present rate of supply: a
quantity which is ample for all ordinary purposes
of a population, but, apparently not sufficient to
deodorise its dejecta and organic refuse.

If therefore such a copious water-supply can be
ensured ; as will, coupled with increased care, both
in the construction and maintenance of sewers, and
drains, effect complete deodorisation, the provision
of improved ventilation would be no longer an
obligation ; but if not, the remedy must be sought
by other than the present means.

This brief examination will show, that neither of
the modes suggested can be relied upon for the
mitigation of effluvium to such a degree as to
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take cognisance of the coal gas found so much in
sewers, yet this has been a prolific source of injury
to human life ; in a small town, and one subject to
different arrangements in respect of gas companies,
perhaps by careful management, all difficulty upon
this hand might be entirely obviated, but in the
metropolis it now cannot be; the existence of this
coal gas must therefore not be ignored in designing
any scheme of ventilation.

It appears then, that the only practicable means
at present at hand of reducing the offensiveness of
these emanations to a minimum, are keeping the
sewers in the highest condition of cleanliness their
character will admit of, by a proper construction of
the drainage channels, by a sufficiency of water,
and by the application of labor when requisite.
There 1s, however, no novelty in these suggestions,
for those practically acquainted with sewers have
long known and acted upon them. Parent du
Chatelet pointed them out in relation to the sewers
of Paris thirty years ago, and in his analyses of the
various stenches of sewers (* odeurs particuliéres des
égouts ”) speaks of the one which is least offensive
as specially belonging to those *“ qui sont bien
entretenus, dans lesquels TI'air pent circuler, et dont
le courant est assez abondant ; ” and Tardieu, in his
Dictionnaire d’hygiéne Publique, says, * la désinfec-
tion des egouts consiste 4 propement parler, dans un
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by the application of an ordinary system, and an
ordinary expenditure, is yet to be seen ; but unless a
supply of water, not hitherto reached, can be given
for the purpose, it can only be found in a more per-
fect system of ventilation than the existing one, the
consideration of which will now be entered upon.

But before considering the various modes which
may have been proposed, or have been adopted, the
character of the channels to be ventilated, and the
exact nature and extent of the ventilation required,
should be clearly understood; the gases which
are to be removed, and the danger resulting from
their retention in the sewers, have already been
explained.

OF THE CHARACTER OF CHANNELS TO BE
VENTILATED.

It has been the popular custom, to compare a
system of sewers to a mine, and to form conclusions
as to ventilation, upon this assumed resemblance ;
in truth the only similarity which exists be-
tween them, is that both are extensive subte-
ranean channels of ecommunication; in most other
respects, which affect the question of ventilation
they are fundamentally different. It is necessary
to comprehend this clearly, so that the difficulty of
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separate and distinct mines, and arrangements for
entrance, for the lifting of coal, and ventilation, are
made accordingly.

Their ventilation, whether it be by natural or
mechanical processes, is effected in all cases by a
down-cast and up-cast shaft only: the former being
the inlet for fresh air from above, the latter that by
which the air, having performed its office in the
mine and become vitiated, rises to the surface and is
discharged.

The economical usage of given quantities of air
in a mine is remarkable: according to the neces-
sities of the workings (which are always varying),
1t is made to travel through air-courses of but a
limited length, or make a circuit of many miles; it
1s turned and diverted into numerous channels at
will, its main current is split and divided into many
smaller, and again re-united into its original volume;
but, however it may be utilized, the quantity at
command 1s accurately ascertained, and however
far it may travel, that quantity does not materially
vary : upon its journey, whether that be long or
short, it loses nothing by emission, and only gains
by abstraction, those gases which issue from the
workings of the mine, so that all that enters by
the down-cast, is emitted by the up-cast shaft, and
but little more; nor can the intake or the efflux be
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Although it is not probable that in any equal
area, of any part of the metropolis so great a length
of drainage channel will be found, yet owing to the
width of the streets, and the distance of the houses
from their centre line, the length of drain relatively
to that of the sewer, would be found to be greater
in many parts ; and the number of inlets from the
houses may also be considerably greater in propor-
tion to the number of houses.

This comparison between the structural arrange-
ments (so to speak) of a mine, and a system of
sewers, will show their essential differences, which,
as they affect the question of their ventilation is th's
—that in a mine, there is by proper arrangement,
practically but one main channel or air course to
be dealt with, of nearly uniform section, of con-
venient levels, and having but one inlet and one
outlet of well-defined and fixed areas in relation to
the work to be done; that in a system of sewers
there is but a small portion of the length which
can be called main lines, but from which branch
in all directions, like the fibres of the root of a tree,
collateral sewers, and house drains, irregular in
shape, dimensicn, and level, having upon every
few feet of their length, outlets of various sizes,
which are constantly subject to be altezed in num-
ber, situation, and area.*

% There are also many minor differences, such as the uni-
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There are those having such confidence in the au-
thority vested in Boards by Acts of Parliament,
and the efficiency of official inspection, that they
may believe in the possibility of keeping trapped,
to the required extent, all the inlets to sewers, and
maintaining them sufficiently air-tight for the pur-
pose. Now, it may perhaps, be averred, that no-
where has domiciliary visitation by Inspectors been
longer in operation, or more uniform and complete,
than in the City of London; but, after a considera-
tion of the result of their labors on this particular
head, I have no such hope; and, although per-
sistence in the requirement of closely trapping for
some years would effect much, yet I do not antici-
pate that the three-quarters of a million of inlets
to the Metropolitan Sewers, can be by any amount of
official inspection, kept in such a perfect condition,
that imperfect fraps in houses, inoperative gully-
valves, the opening of side entrances, the repara-
tions of drains, &c.,&ec., will not cause a vast amount
of leakage, which will present one of the principal,
if not the main, difficulty to be overcome.

It may also be as well to state here, that few of
the ventilating gratings in the streets can be entirely
closed ; these mostly are at parts where chambers
are formed in the sewer for various purposes, and
where the coal gas principally lodges; a current
through these must, therefore, be established, or
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Although the house-drains might by fixing of
valyes at the mouths of such of them as enter the
large sewers, be in a degree separated from the
system, so as to reduce the ventilating power re-
quired for the sewers only, yet their complete isola-
tion would be impossible, for numbers of drains
enter pipe sewers, which experience proves require
ventilating as well as larger ones, and where valves
could not be placed ; and hanging valves, and indeed
valves of all descriptions, are at times inoperative,
and therefore, no system of ventilation can be
carried out, which shall not include in some degree,
that of the house-drains also.

But if the isolation of the drains, regarded only
as air-courses, were practicable, it would be an
error in system to attempt it, it would be leaving
the work of ventilation but half done; for if there
be truth in what the medical profession have told
us for so many years, it is of far greater importance
to have the interior of dwellings free from noxious
smells, than to free the public ways from them ;
nor does it indeed need much discrimination to
see, that far more harm may be done in the aggre-
gate by house-drains constantly discharging their
mephitic vapors within dwellings, and poisoning
the atmosphere breathed for many consecutive
hours, or days by whole families, than by the
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must be admitted ; and in proportion as the theo-
retic standard can be reached, so will the system be
efficient and complete,

And another point of equal importance in per-
%ecting a system 1is, that it should also either
discharge the air collected from the sewers, and
drains, at such a level above the ordinary stratum
of atmosphere respired by the inhabitants of a city,
that it should in no degree vitiate it, or its noxious
qualities should be neutralised or destroyed by the
action of the furnace, or by such other means as
science can devise.

OF THE DIFFERENT CLASSES OF VENTI-
LATION,

“All ventilation may be divided into two classes
the natural and mechanical. The former includes
those methods which depend upon the movement
caused in columns of air of different temperatures,
and, therefore, of different densities; the latter, the
mechanical means for gaining a current, whether
generated by forcing air into the vessel to be venti-
lated, or exhausting it by suction, of pumps, bel-
“lows, fans, or other machines.

The principle upon which natural ventilation
takes place may be briefly explained to be this: if
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systems, in their application to mines and other
purposes, competent authorities differ.  Hood
appears to think the mechanical the most effectual ;
Dr. Reid that the natural is the best and most con-
venient generally for a large proportion of venti-
lating purposes; whilst Dr. Ure has said that one
species of mechanical ventilation (the fan) possesses
many advantages over the natural, and in cost is
more economical, in the proportion of 1 to 388, as
compared with a furnace. Peclet is strongly in
favor of mechanical ventilation upon economical
grounds, and gives some striking illustrations of
the correctness of what he advances. Mr. C. W.
Williams also, in his work upon the combustion of
coal, considers draught may be more effectually
and advantageously obtained by mechanical agency
than by the simple furnace; whilst Mr. Prideaux
makes the startling statement that 1 1b. of coal
expended in mechanical agency, will produce
a stronger current than 500 lbs. of coal in
heating a column of air to act by its diminished
specific gravity through a chimney 35 feet high.
Mxr. Nicholas Wood, an engineer, whose experience
in the ventilation of some of our most important
northern collieries, entitles his opinion to great
weight, prefers the natural, in every respect, for
mines ; and the majority of mining engineers appear
to agree with him, although there are others who
maintain the mechanical ventilation to be the most
effectnal, and cheapest.
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By furnaces and shafts, specially erected at
suitable spots.

By the shafts and furnaces of steam-engines and
factories.

Mzcuanicar VENTiLATION includes that by fans
or bellows to force air into the sewers, proper shafts
being constructed for its eflux.

By pumps or fans for extracting the air.

VextimaTion BY THE STEAM JET, which may be
said to hold an intermediate position between the
natural and mechanical.

That a good system of ventilation has not been
found and applied long since, is evidently not owing
to the want of suggestions, all of which, however,
resolve themselves into the application of one or
two well known principles or modes of effecting it.
It is perhaps not very singular, that almost every
one who has proffered evidence or made a sugges-
tion, has treated the matter as one of much ease
and simplicify ; but at the same time has evidently
had but a slight knowledge of the difficulties to be
overcome, arising from the actual nature of the
channels to be ventilated. I can only at this

moment call to mind one or two exceptions, among
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they not only relieve the sewers, but prevent those
gases which are specifically lighter from lodging in
the working shaft; it is in those, when without
ventilating shafts leading out of them, or with the
shafts stopped up, that most of the explosions
have taken place from the ignition of carburetted
hydrogen gas, and they may be when thus unventi-
lated, likened to the goaves of mines.

Of this system, the utmost that can be said in its
favor is, that it enables gullies to be trapped with
safety, and sufficiently ventilates to prevent nume-
rous sewer accidents from occurring, and that in
a degree (although far from effectually or uni-
formly), it also prevents the gases which are
generated in the sewers themselves, from issuing
through the drains, closets, and sinks of houses
with such intensity as they otherwise would do;
that the discharge of the gases takes place at points
farthest removed from the traffic, where it is most
readily exposed to the atmospheric currents, and is
therefore less injurious or offensive’ to the public,
and to these may be added that it is entirely self-
acting, and inexpensive.

The principal, indeed the only objection generally
made against it is, that it leaves the discharge of
the deleterious emanations at such a level, and

position, as frequently to be offensive to the smell,
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difficult to ascertain which are the up-cast, and
which the down-cast columns ; for so numerous and
varying, and so constantly in operation are the
influences which disturb their regular action, that,
in their turn, no doubt all serve in both capacities,
and the discharge of hot water through a drain, or
the opening of a bell-trap to a sink In an adjacent
house, or of a side entrance for the entry of work-
men, or other apparently trifling causes, are suffi-
cient to establish temporarily the direction of the
feeble currents through them; but in the absence
of such locally determining causes, probably the
ventilators near the summit levels, serve most fre-
quetly as the discharge orifices.

In some instances their action may be more
distinct and traceable, as in those districts where
the sewers are gorged by the tides, or where the
tides being excluded the sewage waters accumu-
late until the outlets are freec; in which case, per-
haps all the ventilators act alternately as intakes,
or points of efflux, as the tides may be ebbing, or
flowing. But even then, excepting in very flat dis-
tricts, much of the air expelled by the tidal waters
1s rather discharged by the ventilators attached to
sewers coming in from higher levels, than those
in the sewers actually gorged. The extent of the
emanations from this cause has, however, been
much exaggerated, opinions being apparently
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being more facilitated than during ordinary con-
ditions of the atmosphere, and the atmospheric
current sweeping them less quickly away.

Beyond relieving therefore the drainage chan-
nels, from the accumulation of pent up and con-
centrated gases, this ventilation does but little: it
taints the atmosphere at the street level, and
scarcely improves the condition of house drains;
for the largest number of the inlets to drains are
above the level of the street ventilators, the tem-
perature within the drain always as high as that
of the sewer, and that of the houses frequently
higher, and, as in obedience to the natural law,
gases specifically the lightest rise to the highest
points, so it cannot but follow frequently, that when
such inlets are opened, a rush of air from the sewer
towards them takes place, and a down current to
the sewer follows from the nearest opening, and
that such inward current is constantly in operation
where the trap is imperfect, or there is none at all ;
thus the street and sewer is relieved at the expense
of the dwelling.*

* Dr. Arnott says in his  Report upon the Croydon Epidemic,”
“ An important difference between the old sewers with gully
holes—allowing the entrance of atmospheric air to dilute the
drain effluvium, and the pipe sewers—without ventilation, is,
that in the latter the effluvium *hcing unmixed or concentrated
1s much more noxious.”
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above the high-water mark; allowance must be,
however, made in receiving this as evidence; the
dwellers in many of the upper levels of the City,
from whence complaints originate, being generally
of a superior class, of greater susceptibility of
nuisance, and higher intelligence, and who are
far more likely to make complaints upon such
grounds, than the poorer denizens of other districts:
indeed, the effluvium from sewers is generally worse
in the poorer than in the wealthier districts; probably
owing to the quantity of water, proportionably to
the feculent matters which runs through them
being smaller, but complaints, comparatively rarely,
come to the Commission on account of them from
the poorer districts,

With the view of ascertaining the precise direc-
tion of these variable currents in the sewers, I have
made experiments in them ; the results in the main
lines have already been given. In the branch
sewers, which constitute the bulk of the sewers of
a district, so conflicting are the results, owing to
the various influences in action which are always
operating differently ; indeed, of so very delicate a
character are the observations, and so readily in-
fluenced by the slightest disturbing causes (they
are influenced by the movements, and, I have no
doubt, by the calorie evolved by the workmen ac-
companying any one making them), that I am
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VENTILATION BY THE RAIN-WATER PIPES OF
HOUSES CONNECTED WITH THE SEWERS.

This mode has been frequently recommended,
and, next to the existing system, has been more
extensively tried than any other.

The principle upon which ventilation takes place
by the Rain-Water Pipes, is the same as that in the
existing mode. The detail is somewhat different,
as the pipes, for the most part, enter at the sides
and not the crowns of the sewers; they will, how-
ever, relieve the sewers, and owing to their superior
height, and the hot-air column being greater, there
is more certainty of their acting uniformly as up-cast
shafts, and a slight downward current from the
street openings would, it is possible, be generally
maintained, if the whole of the rain-water pipes of
a district were connected as a system.

Towards the end of the year 1848, and early in
the year 1849, I first made some experiments by
leading ventilating pipes from the crown of the
sewers to the tops of adjacent houses, These pipes
were of cast-iron, five inches external diameter, and
they were carried up a short distance above the
parapets. This was done in a poor and densely
populated neighbourhood, from sewers bencath
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Inquiry subsequently proved that those fears were
not groundless, and that there are periods when the
effluvium from these pipes is not only perceptible,
but in some cases a nuisance to the inhabitants
living in the upper floors of the houses against
which they are placed; but complaints of them
were much more frequent, and much louder when
they were first erected than they are at present,—
they indeed appear to have almost subsided.

It has been found, also, with regard to pipes so
erected and used, that although great care was taken
in putting together the various lengths, yet that
leakage took place at some of the joints, and caused
annoyance to persons living in rocoms upon the dif-
ferent floors of houses beneath the top stories.

In September 1849, Mr. H. Austin, then con-
sulting engineer to the Metropolitan Commission
of Sewers, took up the question, and in reporting
upon the trapping of gullies, after quoting the ex-
periments made in the City, states, as one of his
conclusions in relation to ventilation by rain-water
pipes, “ That the experience already obtained as to
the draught of air through tubes carried to the tops
of houses, gives indication that, under proper ma-
nagement, a good system of self-acting ventilation
may by these means be established ;” and he con-
cludes with the recoinmendation, that a more ex-
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ferent manufactories, it will be seen that a very
copious dilution of all decomposing matter takes
place ; the emanations must, therefore, be at all
times less offensive in their character than in such a
Metropolis as London. This the Borough Surveyor
himself considers to be the case.

It is probable that this also may be the condition
of the sullage of many towns recently sewered, of
which the ventilation has been effected by this
mode ; indeed, it is known recently that in many
of them the entire excreta of the population was
not yet carried off by the sewers; the emanations
from them therefore, are not likely to be of the
aggravated character of those in the metropolis;
but whether it be so or not, it is quite possible that
this mode of ventilation might with care be applied
in many country towns without perceptible nuisance
accruing ; whilst owing to the density, size, the
structural and other conditions of the metropolis, it
might be quite unfitted for adoption here,

It has been stated that in Edinburgh this system
has for a long time been in operation to a consider-
able extent; this however is an error, it has been
applied in a limited degree; but no complaints, it
is said, are made of any nuisance resulting from it.

At Carlisle, a few pipes have been used for the
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nuisance has been caused by such an adaptation of
the pipes, whether erected for carrying down the
pluvial waters which fall upon the roofs, or spe-
ciallyerected for the purpose. Thus, opinions widely
differ upon results ; or, what is more probable, the
information has been gathered with great variation
in respect of care and attention ; for it is impossible
that the conditions determining the currents of air
and the emission of effluvium can vary so extraor-
dinarily in different towns, or that in one town,
newly-sewered under most favorable circumstances,
the pipes should prove a nuisance, whilst in others,
as nearly as possible similar in conditions, they
should not do so.

With these conflicting accounts, the difficulty of
deciding is increased, and the result of my own
experience determines my opinion, and not the
rival statements that have reached me: I have no
doubt the sewers may be kept in asafe condition,
and that the emanations fromall openings in the
streets be so reduced as to be scarcely perceptible,
excepting upon unusual occasions, by using the
rain-water pipes of a district generally as ventilators ;
but this does not satisfy the idea of efficient venti-
lation, as it is upon those exceptional occasions that
outeryagainst the existing mode is principally raised;
moreover, if the system could be made permanently
a preventive against the emission of effluvium at the
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upper floors, T tried the experiment of carrying
them to the tops of the chimney shafts. As respects
the ventilation of the sewers, the effect was of
course nearly the same; and it was found that in
some cases nuisance was not experienced, whilst in
others it was still created, although in a minor
degree. Instances have even been known where,
owing to currents created by differences of tem-
perature in adjoining flues, the effluvium had
descended them into apartments.

Conclusions with respect to the value of this system
must, therefore, be nearly the same as upon that of
the ventilation by rain-water pipes; the points of
efflux being higher, the ventilating power would be
slightly increased, and the probability of nuisance
in every respect also lessened; but under many
conditions of the atmosphere the stench might be
expected to descend, to enter dormer windows, and
even be carried down the flues into apartments; and
a system 1s not complete or efficient, the adoption
of which, other objections being waived, would
simply transfer the nuisance from one inhabited
stratum of air to the other.

In Paris at the present time, where official power
i1s great, where local or individual objections are
little heeded, and appear indeed, to have but little
opportunity of making themselves heard, and are

-
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VENTILATION BY LARGE SHAFTS OR CHIM-
NEYS ERECTED IN SUITABLE PLACES AND
CARRIED TO A SUPERIOR ALTITUDE TO THE
SURROUNDING BUILDINGS.

The principle that would operate in this system 1is
the same as in the previous one, the points to
determine before its efficiency could be pronounced
upon, are whether a constant current of sufficient
velocity can be produced through the drainage
channels towards them ; and if this was satisfactorily
proved, whether the effluvium when emitted would
descend to the prejudice of the neighbourhood.

If the difference of temperature between the
normal atmosphere, and that of the sewers would
originate a sufficient strength of. current from a
certain range of drainage channels, shafts of ade-
quate capacity might be erected in suitable spots,
varying from 100 to 200 feet in height, by which
the whole might be discharged.

The Tables of Temperature, given in the Appen-
dix (see Appendiz C'), include observations made
in sixty-five sewers in different parts of the City
during all seasons of the year; there are sewers
where the temperature in portions of their length
was found to be considerably higher, as well as
others where it is slichtly lower than any shown by

r 2
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periods of reading) ranged from 55° to 42, the
mean being 65° (I reject fractional differences),
that the mean temperature of the sewer was
62° or 3° below that of the open air; during such
periods of the day, therefore, these shafts would
be almost inoperative; it is to this excess of the
external over the internal temperature that one of
the causes of the issue of effluvinm in the summer
months is found.

The mean monthly temperature of June, July,
and August, registered by Mr. Glaisher, at the
Royal Observatory, Greenwich, for a period of
fourteen years was about 61°; the mean tempe-
rature of the sewers during those months may be
taken to be about the same ; thus, during three of
the most important months of the year, when the
nuisance from the sewers is the greatest, these shafts
would be useless.

Between this average of the reading through the
three hot months, and their minimum temperatures,
there is a considerable difference, whilst the tem-
perature of the sewers throughout the twenty-
four hours varies but slightly; the average dif-
ference at night, between the minimum open-air
temperature and that of the sewers may, perhaps,
be from 12° to 15°; but, it is in relation to the
average of a scason that the question must be fairly
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chimneys erected in a large district would effectually
relieve the sewers, proves upon examination to be
erroneous, for shafts of considerable sectional area,
having altitudes from 100 to 160 feet, would exer-
cise but slight exhaustive powers at any time upon
the channels immediately adjacent, whilst the range
of their action, (although data are wanting to deter-
mine it accurately), could be but very limited, and
their influence would be greatest during the
season when least required, and at the minimum,
if not entirely inoperative, when it was most

needed.

It might perhaps be effectual at some periods
of the year if a verylarge number of these shafts,
all of considerable height, were erected; and,
although without experiment it cannot be said
what that number must be, they would certainly be
numerous enough to liken London, in that respect,
to many of our northern manufacturing towns, and to
increase the expense of the system materially; for
they would not only be expensive to build, but
would require space to erect them upon ; and within
the metropolis, especially within the City, spots of
public ground at suitable places could not be
found, and sites would have to be purchased at a
costly outlay.

As respects the effect upon the adjacent atmos-
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designed, and made in reference to this additional
purpose, and upon a plan entirely different to that
in use.

That the sewers might be ventilated by the gas
columns so aided, there can be no doubt, but I do
not think that, by such a multitude of ventilators
at low levels, currents sufficiently strong would be
established to create a down-draught through the
drains.

Those who have made this suggestion can have
thought but little about the cost, which would be
found, however, to be a serious matter ; the number
of gas-burners which would be required it is not
easy to say, but probably not far from the present
number which illumine the streets at nights would
be needed ; now the cost of lighting these from
sunrise to sunset throughout the year within the
City of London is £11,754 per annum, and that
~ sum would be doubled for keeping them burning
night and day, even if* only half the number would
suffice, the enormous annual expense for the whole
metropolis may be conjectured.

But if expense were no object, and if the object
would be answered by the adoption of the system,
it would be impossible to employ heat in a more
expensive form, and equally impossible to apply it
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is here very essential that the difference of the
arrangements of the channels and air courses of the
two subterranean systems, as I have before ex-
plained them, should be distinetly held in recollec-
tion, as it is only by clearly understanding this
dissimilitude, that the difficulty of applying furnace
ventilation to sewers can be apprehended.

This mode of ventilation is proposed, upon the
assumption that the differences of temperature of
the normal atmosphere, and that of the sewers are
-not enough to establish a sufficiently strong ex-
hausting power ; and that to insure it at all times,
artificial heat must be applied: this is to be ob-
tained by erecting furnaces, which are to be kept
burning night and day at the bases of large chim-
neys, causing a powerful air current at all times
towards them.

About the year 1833-4, there appears to have
been much agitation, stimulated by a recent epi-
demic upon the subject, of effluvium from sewers:
trapping the gullies and ventilating by the present
system was, as it has been already shown, at that
time introduced ; and at the same period, the pro-
priety of ventilating sewers by furnaces was much
advocated. In 1834 a select committee of the
House of Commons sat upon the Metropolis Sewers,
before which opinions were given by several wit-
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metropolis; and it has been proposed by medical
men of considable eminence, to purify the air in
the main sewers, by building furnaces at intervals
along their course, and by closing some of the
gully-holes, and providing others with traps. Upon
these projects your Committee cannot venture to
pronounce an opinion, as none of them have yet
been confirmed by successful experiments ; nor can
they be submitted to the test without a considerable
expense. The House will perceive by the evidence
of Mr. Faraday, the opinion which that gentleman
entertains of their practicability, which is not at
present sufficiently strong to warrant any very san-
guine expectations as to the results. The minor
improvement of traps for diminishing the emission
of foul air from the gully-holes, has already at-
tracted the attention of the Commissioners in several
of the trusts, and appears to have been applied with
success.”

Since that date experience in all matters relating
to sewers has increased, and the difficulties besetting
their ventilating are better understood. In 1846,
upon application being again made to him by the
then existing Commissioners of Sewers for the
Surrey and Kent districts of the Metropolis, Mr.
Faraday gave what appears to be nearly the same
opinion as in 1834 ; for, after informing the Com-
mission that the state of his health prevented his
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The exact nature of the experiments said to have
been made at Paris and Antwerp, I have not been
able to ascertain, and no details have been given in
the Report of the Board of Health, by which con-
clusion can be formed as to the probability there
was of success, or the cause of failure; but I know
from personal observations made at both of those
cities, as well as by concurrent testimony, that the
house-drains entering sewers are very few in num-
ber; and the inlets being thus much under control,
~one of the chief difficulties in the way of applying
furnace ventilation is lessened materially, as well
as the expense; and if well-made experiments have
failed there, but little hope remains of the system
being successful in the metropolis.

I believe, however, that by error, the experiments
in ventilating short lengths of sewers opened for
special purposes, to permit of men entering, and
cleansing them, after their action had been long
entirely stopped by accumulations, have been mis-
taken for experiments in ventilating sewers in a
clean ordinary condition, with the view to the estab-
lishment of a permanent system ; for I never could
discover, either from records, or by personal inquiry
made in Paris, that the latter class had been under-
taken ; and certainly engineers who have been long

in charge of the sewers of Paris, are not cognisant
of them.,
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therefore apparent; for they have proceeded upon
the assumption that it was only necessary to start
with a given velocity at any point upon the length,
and that a sufficient current would be ensured
throughout: whereas the true difficulty is in pre-
venting undue velocity of intake at points where it
is not wanted, to the destruction of the velocity at
the points required.

But another difficulty, and one of magnitude,
would be called into existence by this very mode
of ventilation. The sewers of a district, whether they
be formed large enough for men to enter like most
of those in the metropolis, or upon the tubular
system, as in some of our provincial towns, are
regulated in their minimum size by certain practical
necessities; and it will be found that the aggregate
sectional area of the collaterals is far larger than
that of the main line with which they connect ;
unless, therefore, every sewer had a shaft at its
head, the united volumes of air will always at some
point have to fravel through a single channel;
their effectual ventilation therefore would involve
a gradual increasing velocity, from the terminating
points of the system to the up-cast. Now, the
initial velocity of the air at the sewer-heads or
summits that would be required, it may safely be
assumed, would not be less than the mean velocity
of the air-currents of mines; and the draught, as it
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siderable period. I can but state my conviction
that the only certain and uniformly efficient system
of ventilation is to be found by this means, and
that it can only be maintained at a very large
permanent cost.

In this section of the subject the question again
arises, as to whether the fears of the Board of
Health of the descent or spread of the offensive
odours will be realised, and whether it will be
needful or possible to destroy them by the action of
fire or by chemical means.

Upon the effects frem the effluvium discharged
at a higher level, opinion has already been expressed
in a previous page; and it is only needful to
observe here as to * their diffusion over a wider
district,” that the odours already arise under our
noses, and must be ultimately spread over a district
quite as wide as if they issued from the tallest
chimney, but with infinitely greater chance of
doing injury before their complete diffusion; but
with sewers kept clean, with chimneys of consi-
derable altitude, no fear need be entertained of

injurious effects arising from the discharge from
them.
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increasing or diminishing the power, according to
the exigencies of the varying temperatures, and
other circumstances.

Three conditions are also essential to the working
of a ventilating system, dependent upon private
furnaces.  Firstly,—that power should be given to
the Commission to use them for the purpose com-
pulsorily, or that they should be able to obtain the
consent of their owners to their doing so. Secondly,
—that there should be a sufficiency of shafts at
suitable places and of suitable height. Thirdly,—
that they should be during the periods of the ex-
tinction of the fires, capable of effecting the venti-
lation, or be placed during those periods under the
direction of the Commission, at whose expense the
fires should be kept burning.

As to the first condition. It does not appear
probable that compulsory powers to apply furnaces
‘to this pwrpose can be obtained, nor that any publie
Local Board, constituted as they mostly are in this
country, would venture to apply for such power:
the idea broached by Mr. Faraday of such exacted
usage, being a just compensation due from the fur-
naces for the nuisance occasioned by their smoke
was questionable in principle even at the time it
was made ; for the country doubtless, already reaps
ample compensation from its manufactories; but
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some means the power should always be maintained
at its. proper force, and it i1s not easy to suggest a
satisfactory or probable arrangement by which the
fires could be insured in private establishments at
times when not required by their owners.

Those who have made the suggestion have ap-
parently not thought upon another, but most
important point connected with it,—the capacity of
the shafts for the purpose. If the supply of air to the
furnaces themselves could be made from the sewer,
the question of the capacity of the shafts need not
be entered upon, but the difficulty in making such
arrangements would be greater than is generally
supposed, and if inlets only were to be opened into
the chimneys, then it is a question whether any of
the shafts are built larger than is needful for their
special purpose, in which case a reduction in the
draught would result, prejudicial to the actions of
the furnace, and not likely to be permitted by its
owner.

Thus, upon consideration, many difficulties are in
the way. If permission were given,or power obtained
to connect the sewers either with the furnaces or
shafts: itis probable that in some districts enough of
them exists to enable an effective system to be
carried out, but in the largest portion of London
either their number would be too few. or they
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the jet, had been known long previously. What
was required to be ascertained, was the amount of
air that could be exhausted by a given consumption
of fuel, and the actual length of sewer having upon
its line the average number of drains, gullies, and
other openings, which that expenditure could ven-
tilate; but this the experiment as far as can be
judged from the official reports, entirely failed to
demonstrate ; and the results although satisfactory as
regards ventilating the sewer for the special purpose
for which it was intended, were barren in respect
of information as to its applicability as a system.

In 1855, Mr. Gurney was permitted to make
another experiment in ventilating the sewers in the
vicinity of the Houses of Parliament. The Clock
Tower was fitted up as an up-cast shaft for that pur-
pose. This is reported by him to have been highly
satisfactory, a considerable length of sewer being
acted upon, and strong intakes being detected down
the gullies; but, as in the other Report, no details
sufficiently to estimate the power required for ven-
tilating the sewers of a whole district appear to
have been obtained; or, at all events none are
given.

One thing was, however, plainly shown, that,
along the line of sewer, a large amount of air leaked
in; and it afforded, therefore, a good illustration of
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accomplished at the experiment near the Houses of
Parliament, and states that simply passing sewer-
air through the fire, would not decompose the
effluvia, as was generally supposed. If this be a
special merit attaching to the combination of the
furnace and steam jet, it would of course give it a
claim over simple furnace ventilation; but there
does not appear to me to be conclusive evidence upon
this point, and, in its absence, my Impression 1s,
that simple ventilation by furnace would be found
the best and cheapest.

CONCLUSION,

I have now laid before the Commission a brief
statement of the various modes which have been
suggested, for destroying the emanations from the
sewers, and an account of those modes of venti-
lating which have been advocated or tried. Upon
each section of the Report much more might be
added in the way of description and argument, and
still more in technical detail and proof; if, how-
ever sufficient explanation is given for the full
comprehension of the subject, the purpose of the
Report has been answered, and the more scientific
and professional mode of reasoning, is perhaps,
better avoided here.

A review of the various points touched upon, ande
* 1
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mation, for the information as to the ventilation of
mines will assist but little ; and as to the effects of
the leakage (which will be one of the main diffi-
culties), nothing but experiment of some magnitude
can determine.

If any system less perfect than this can be ad-
mitted, if it may be made a matter of degree, then
it only remains to decide to what extent, from
the standard of perfect ventilation, retrogression
may be allowed.

If the exigencies of public health will permit, if
we may be content with transferring the stink from
the street to the house tops, the furnace ventilation
may be abandoned ; for the uniform connection of
the rain-water pipes of a district, and the erection
of others where necessary, owing to structural
arrangements in the sewers, and a few other
auxiliary measures, will sufficiently ventilate them,
and most of the street air-gratings may be closed,
or partially so, and during ordinary atmospheric
conditions, the streets may be left almost without
nuisance from this source : it is for others to decide
whether this so called necessity, may be thus com-
promised, and which of this choice of evils is the least.

But if there is no doubt as to the injury resulting
from the present system, if the proof is so ample of
H 2
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should be by the Metropolitan Board of Works;
inasmuch as the subject is one of metropolitan and
not purely local interest; amd it is perfectly true
that any experience gained,will be for the advantage
of the whole of London, and, indeed, for the whole
of the country; the main sewers lying in the valley
lines which are under the control of the Metropoli-
tan Board are not however those, upon which the
experiment can be tried; it will require an area
having a proportion of small and large sewers and
house-drains, with an average variation of level;
this can only be found by taking some entire area
closely sewered and built over, and isolating it for
the purpose in view, but there would be no difficulty
in placing such an area temporarily at the disposal
of the Metropolitan Board, if they were willing to
take the work in hand.

Should this Commission decide to undertake the
experiments, or try the system, to take the lead as
they have done upon many other occasions, a dis-
trict may be found within their jurisdiction "L;{:l'l‘y -
suitable for the purpose, and they may have the
satisfaction of having taken the first steps towards
an improved system of ventilation, as they did
formerly in establishing the existing one.

If a perfectly efficient system of ventilation is to
be abandoned, and we are to content ourselves with
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sewers generally, and relieve the districts from
effluvium.

This view appears to be adopted by the engineers,
who recently reported upon Metropolitan Drainage
Interception, who say, page 41 of their Report,
““ We believe the proposed Main Drainage Works,
by insuring a continuous flow in the sewers, will
relieve many districts from the effects of the alter-
nate compression and dilation of the air in the
sewers; but we attach great importance to the
ventilation of all the sewers.”

This, I believe, to be an error. 'I'he largest mass
of the sewers are but little affected by the tides, and
their ventilation would be in no way improved by
the intercepting system; those large sewers alone
which are tide-locked, by having uniformly a free
outfall afforded them, may be in a degree improved;
but it is questionable if they will be so to an appre-
ciable extent; for were the views of the reporters
correct, the quantity of vapor displaced each day
could only be equal to the quantity of sewage watexr
which accumulates between each period of the
closing of the outlet valves; and if the expulsion
of smell is largely due to that cause, it would appear
to follow, that, during all the intervening periods
when the valves were opened, a precisely opposite
condition would ensue, and the issue of efluvium,
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it is a matter for the professional chemist, whose
opinion will alone, upon such a point, be‘accepted
as of value. I strongly incline to the opinion that
the feeble circulation caused by the existing air
shafts, but little if at all, increases the actual
quantity of offensive gas which is given off, but
that as I have before remarked, it is evolved ac-
cording to some known chemical law, a law so
powerful that even were the whole of the street~
openings acting as down-cast shafts, nothing but an
unattainable velocity would prevent its issue in
some degree, so long as those openings existed, and
if this be so, the sanitary benefit likely to arise from
any of the systems of ventilation alluded to, can be
but slight, unless coupled with the application of
chemical agents, more sure in their action, less
objectionable in their collateral effects, and from
their nature more capable of being practically
adopted, than those which have hitherto been
suggested.

I have the honor to remain,
(GENTLEMEN,
Your most obedient Servant,

WILLIAM HAYWOOD,

Engineer and Surveyor,
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In 1836, an ignition took place in the same sewer, and & man

was injured.

April 2nd, 1836, two men were injured by an explosion of
gas in the sewer in St. Mary Axe.

In 1844, an ignition of sulphuretted hydrogen gas took place
in the old sewer in Leadenhall-street.

In 1845, an explosion of coal gas took place in the sewer
in Bride-lane, and a man was burnt.

In 1845, an explosion of coal gas took place in the sewer in
Golden-lane, and a man was burnt.

In 1846, an explosion of coal gas took place in Fleet-street
sewer, and three men were injured.

In 1847, an explosion of coal gas took place in Holborn
sewer, and two men were injured.

In 1849, an explosion of coal gas took place in Gracechurch-
street sewer, and one man was injured.

In October 1849, five men were killed by entering an unven-
tilated sewer in Kerilworth-street, Pimlico; the chemists and
analists examined by the inquest attributed their suffocation to
sulphuretted hydrogen.

In 1850, an explosion took place in the sewer in Back
Gravel-lane, Pimlico, and one man was injured.

In 1850, an ignition of sulphuretted hydrogen took place in
Paternoster-row sewer.
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APPENDIX D.

e —————

From evidence taken before Select Commitlee on Sewers,
11tk July, 1834.

2426. Mr. MicHAEL FArADAY called in and examined.

‘We merely refer to you, Mr. Faraday, in order to ascertain
whether you have read over the evidence given before this Com-
mittee by some of the medical gentlemen who were examined
here 7—I have done so.

2427. And what do you think of the practicability of the
plan which they have suggested of purifying the air of the
sewers; do you conceive that on so large a scale a current of
air can be created P—I think it possible; but my judgment
now, as it was in a conversation with Mr. Fuller, is suspended
with regard to the practical application of the plan.

-2428. It is upon the practical application of the plan that
everything turns, for we do not wish to recommend a mere
theoretical improvement?—I think the principle is good, but
whether under the new circumstances one could decide before.
hand it could be successfully applied, I cannot say. I have my
doubts whether it would ultimately be successful at an expense
which could be borne; but the data required to be considered
are so numerous, that it is impossible tq get at the result with-
out an experiment. I should say the object is so great, and the

plan so correct in principle, that if it could be tried on a small
scale of the sewers, it ought to be tried.

2429. But it might be tried perfectly on a small portion of
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